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FOREWORD 

One of the more difficult problems which confronts the environmental 

scientist, the urban and regional planner, and the environmental control agency 

official is associated with the organization, storage, retrieval, processing, 

analysis, and display of the very large and diverse inventory of data that is 

often required to characterize an environmental system. It is not, perhaps, 

surprising that the environmentalist should turn to the techniques of computer

ized data management, but in doing so, he has presented the computer systems 

analyst with a somewhat more complex problem than has hitherto been encountered 

in the development of data management systems. This is due largely to the 

enormous diversity, in kind and quantity, of the data with which the environ

mentalist seeks to deal, and is quite symptomatic of the interdisciplinary 

nature of most environmental problems. Another special aspect of environmental 

data management is associated with the tendency of the analyst or planner to 

seek to couple his data bank with one or more relatively complex physical or 

economic mathematical models of environmental phenomena or systems. 

In the field of air resource management and planning, three distinct types 

of information must be manipulated in order to devise effective air pollution 

control implementation plans. These are emission inventory data, meteorological 

observations, and calculated or measured air quality data. 

It is often desirable, for purposes of analysis and planning, to partition 

this data into subsets, to perform statistical correlation studies of raw or 

processed data, to couple the data bank with an atmospheric dispersion model 

which can be used to calculate ambient air quality throughout an urban or region

al area, and to display the results of these computations in graphical or 

tabular form. The Chicago Air Pollution Systems Analysis Program required that a 

data bank including nearly four years of hourly emission inventory, meteorology 

and air quality information be managed and analyzed in this wa¥. 



In order to facilitate the storage, retrieval, processing, analysis, and 

display of this extremely large inventory of data, an operational air pollution 

Information and computation system was developed. This system, dubbed APICS 

(Air Pollution Information and Computation System), consists of the IBM PL-1 

data storage and retrieval code nested in a series of subroutines and computa

tional codes tailored to the analysis of air pollution data. With the APICS 

system, the data stored in a master file can be partitioned in any way desired. 

Any combination, array or subset of emission, meteorology, and/or air quality 

data can be formed and retrieved. The selected data array can be accessed 

through a FORTRAN subroutine which allows the user to manipulate the array in 

any desired way. For example, the analyst may form a new data array which 

consists of products of components of the original array raised to some power, 

etc. Standard subroutines for computing atmospheric stability, smoke plume rise, 

smoke plume dispersion, etc., are included as options in the APICS system. The 

array of data in the master APICS file may also be analyzed in a multivariate 

linear regression analysis code or a discriminant analysis code which are part 

of the system and the results may be displayed as,tables, histograms, maps, or 

time series plots. 

Once completed and operational, the APICS system proved to be an invalu

able analytical tool for the meteorology, systems analyses, mathematical model

ing, and planning studies conducted by the Argonne air pollution research team. 

We believe that the system is well adapted to the creation of an urban or 

regional air pollution data bank. 

Although the development of APICS involved a relatively high level of 

technical expertise in the field of computer systems analysis, the code itself 

has been designed for the use of analysts who have only a very limited acquaint

ance with computer techniques. Once the program is operational on a given 

computer, it may be used quite readily by any individual who has mastered the 
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basics of the FORTRAN language. APICS is therefore an authentic air pollution 

computer "language" which permits the user to perform a series of complex 

manipulations by means of a set of relatively simple, standardized commands. 

This manual describes APICS in detail, and provides the instructions and 

computer listings required to render the system operational. It is only fair 

to caution the reader that the bulk of the information contained herein is 

provided for the benefit of the programmer assigned to render APICS operational 

on the computer facility which is available to the prospective user. A conse

quence of this orientation is that the user himself, whether he be a meteorol

ogist, a systems analyst, an urban or regional planner, or a control agency 

official, is likely to find much of the APICS manual to be obtuse and 

difficult. We therefore advise the prospective user to survey this document 

only to the extent necessary to determine whether or not APICS will serve his 

needs, and leave the details of implementation to a computer scientist. 

Edward J. Croke, Director 
Chicago Air Pollution 

Systems Analysis Program 
Center for Environmental Studies 
Argonne National Laboratory 



Organization of the Manual 

Section 1^ provides background information, discusses the philosophy behind 

the construction of the APICS system, and indicates current applications of the 

system for air pollution studies. The remainder of the manual describes the sys

tem in greater detail. 

Section 2_ expands on the system design philosophy, summarizes data types, 

introduces the facilities, and describes the computer configuration within which 

the system operates. Reference should be made to Fig. 2.2 in order to follow the 

flow of information through the system. The programs provided for the storage 

and retrieval of information are described in subsections entitled: 

Data File Preparation 

Master File Maintenance 

File Search for Specified Data Items 

Accessing Retrieved Data 

Data Display Program 

Analysis and Computation Programs 

References to the more detailed sections of the manual are provided for each of 

these. 

Sections ̂  to ̂  expand on each of these functions and contain detailed 

directions for using the various programs. 

The Appendices contain flowcharts, sample'deck structures, and listings of 

programs. The Appendix section of the manual should serve as a reference for 

using the system once its capabilities are understood by the prospective user. 

Extending the System 

As indicated in Sections 1 and 2, the system has been so constructed that 

it is open-ended with respect to both data and programs. Instructions for adding 

new data types are provided in Sections 2.2.2, 3.1, and 4.3; and instructions for 

adding new programs to operate on the retrieved data are provided in Sections 

2.2.5 and 6.0. 

Availability of the System 

All of the programs described in the manual are available at Argonne 

National Laboratory on magnetic tape with each program in a separate file. 

Source programs of general purpose subroutines for dynamic storage allocation and 

PLI/FORTRAN interfacing are included on the tape. A copy of the master tape may 

be obtained, at cost, by contacting the Argonne Center for Environmental Studies. 
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APICS 

A Computerized Air Pollution Data Management System 

Abstract 

A computerized system was developed as an aid to research associated 

with the Chicago Air Pollution System Model Project at Argonne National 

Laboratory. The acronjnn selected, APICS, stands for Air Pollution Information 

and Computation System. This system includes programs to create and maintain 

master files of meteorological and air pollution data; to search master files 

for desired information; and to pass the data to the various analysis and 

computation programs. A multiple source atmospheric dispersion model program 

may be used to calculate projected pollution levels. Other programs provide 

graphical and printed display of selected data, and results of statistical 

analysis, including tables for predicting local pollution levels based on 

meteorological phenomena. 

The manual documents those aspects of the system which may be generally 

applied to similar situations in other cities, and*Indicates how other data 

types and analysis programs could be incorporated into the system. 
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APICS USER MANUAL 

1.0 Introduction 
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1.0 Introduction 

This manual describes a computerized data management and analysis system 

which was developed during the course of the Chicago Air Pollution Systems 

Analysis Program conducted by Argonne National Laboratory. The acronym selected, 

APICS, stands for Air Pollution Information and Computation System. 

Air resource management planning frequently involves the acquisition, 

storage retrieval, processing, and analysis of very large inventories of emission, 

meteorological, and air quality data."^ The Chicago Air Pollution Systems 

Analysis Program was confronted with such a data management problem. In order to 

render tractable the voluminous data base available for the Chicago megalopolis, 

a computerized system of data collection, storage, and retrieval was implemented. 

The system Includes programs to: 

1) Preprocess data on weather observations and on pollutant emission 
and retention in the air, to create master files, 

2) Update and combine the master files, 

3) Search the master tapes for desired information, 

4) Display the information, and 

5) Perform mathematical analyses of emission, meteorological, and 
air quality data. 

The primary purpose of this manual is to document those aspects of the 

system which may be generally applied to similar studies in other cities or 

regions. However, we believe that concepts and philosophies embodied in this 

system can be extended to the data management and analytical problems associated 

with other areas of environmental science. 

The principal design criterion for the development of APICS was flexi

bility in the following two respects: 



1) The ability to incorporate data in the master file from 
sources that could not be anticipated in advance; 

2) The facility to add new computational programs to operate 
on the stored data base. 

The various studies which have been performed using APICS at Argonne indicate 

that this criterion has been satisfied. New programs continually added to the 

system by users have increased its capability. 

The emphasis placed on a well-planned system from the outset of the 

project has contributed significantly to the successful operation of APICS. 

This system design resulted from the combined efforts of participating analysts 

and computer system design personnel in drawing up system specifications. 

The applications of the system in the City of Chicago Air Pollution 

Systems Analysis Program are listed in Table I. Those programs which are of a 

general nature have been incorporated into this manual. 



Category 

Data 
Retrieval 
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Table I 

A Summary of Uses of APICS 

Description 

1. Selective searches for meteorological 

phenomena which affect air pollution 

concentrations such as inversions, 

fumigations, lake breezes, stagnations, etc. 

2. Time series charts of air pollution and 

meteorological variables for 1966 and 1967 

3. Pollution Incident identification studies 

[5] 

[3] 

[3-5] 

Data 
Analysis 

1. 

2. 

Pollution incident frequency studies [3] 

Air pollution percentile tabulations as a 

function of meteorological variables [5] 

Wind direction frequency studies [3] 

Emission source fuel use regression 

analysis study [2,3] 

Analysis of adverse medical effects of SO [5] 

Prediction 
Models 

1. Development of receptor-oriented air quality 

forecasting and analysis models based on 

linear regression analysis [3] 

2. Multiple discriminant analysis air quality 

prediction system [5] 

3. Validation of multiple source atmospheric 

dispersion model [5] 

Air Pollution 
Control Resource 
Allocation 
Models 

1. Power plant system optimal fuel switching 

and load shifting control model 

2. Gas allocation model for industrial plants 

with dual fuel capability 

3. Computation of natural gas demand for dual 

fuel switching during pollution "season" 

[3] 

[5] 

[5] 

*The APICS appl ica t ions l i s t e d are among those devised for the Chicago Air Po l lu t i 
Systems Analysis Program. The p o t e n t i a l uses of •-*̂ ° oiT=f-om ai-o r.r>f , „ „ ^ _ J . . . - J •„ 
these, and are constrained p r imar i l y by the ingen • = r r- • 
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2.0 A System Overview 

2.1 The System Design 

A =iv«Ts Program involved the develop-
The Chicago Air Pollution Systems Analysis Program 

~n^oi the development of episode 
ment of a multiple source atmospheric dispersion model, the 

„„=r,̂  and long term air resource 
abatement strategies, control resource management, and long 

1 A , mainr role in all of these studies, 
management planning. The APICS system played a major role 

One way to visualize the systems approach to the air resource management 

planning problem is depicted in Fig. 2.1. The system to be managed yields data 

(measurements, observations, complaints, etc.) which indicate the prevalent air 

pollution situation of the city or region. This data inventory includes air 

quality and meteorological Information provided by a TAM* network, weather infor

mation provided by U.S. Weather Bureau stations, and industrial, residential, 

institutional, and commercial emissions based on fuel use records and operational 

schedules. 

By applying medical, engineering, meteorological, and economic analytical 

techniques to this data base, a thorough understanding of the a i r resource manage

ment problem can be achieved, and feasible al ternat ive a i r resource management 

strategies can be developed within the current and projected physical, economic, 

and sociopolitical constraints imposed on the city or region. 

Fig. 2.1 suggests four general categories of analysis which may be per

formed as part of an air resource management planning study. These are as 

follows: 

1) Data retrieval - interrogation of the data f i le to obtain a better 
understanding of the conditions which produced the observed data; 
to search for patterns and relationships between c r i t i c a l parameters; 
or to reveal significant anomalies, variat ions, e t c . ; 

Telemetered Air Monitoring Network - A system of a i r quality monitoring stations 
measuring wind speed, wind direction, and a i r pollution concentrations. 
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2) Data analysis - performing of statistical ^"^^^^^^ °" '|;^i^^3" '° 
generate patterns, time series plots, frequency distributions, 
histograms, etc.; 

3) Prediction models - development of techniques (deterministic or 

statistical) for forecasting or simulating pollution concentra-

tions in space and time; 

4) Control Resource Allocation models - development of decision rules 
for allocating relatively scarce resources (such as natural gas) 
to abate high pollution incidents, determining how much of a control 
resource may be required over a pollution season, performing cost-
benefit analyses, etc. 

Each of these analyses requires the retrieval of selected information from the 

urban or regional data base, funneling it Into a specific processing or computa

tional technique, and displaying the results In a meaningful format. It may also be 

be necessary to transfer the output results of one analytical procedure into another 

of a different type. 

The above discussion Indicates that the management and analysis of air 

resource data requires a flexible system to meet the informational and computa

tional demands of various kinds of analytical and planning studies. Consequently, 

the desirable design criteria of APICS can be deduced. They are as follows: 

1) A data file organization which allows the addition of relevant data 
as the analysis proceeds; 

2) A data retrieval system which various analysts, possibly with widely 
varying technical backgrounds, will find easy to understand and use. 

3) A linkage which allows retrieved data to be fed automatically into 
calculational routines; 

4) A structure which allows the analyst to insert newly developed 
computational techniques, tools, subroutines, and programs. 

2.2 Operational Facilities of APICS 

APICS consists of the collection of processing programs represented in 

Fl£^_2^. These programs provide a logical flow of information through the system 

to accomplish the following tasks. 

Data file preparation: TRANSLATE and MERGE; 

Data SEARCH and RETRIEVAL; 

DISPLAY of retrieved data; 

COMPUTATION and analysis operations on the retrieved data. 
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to operate on the data, so • 
A facility is also provided for user-supplied progr, 

^ua„ nri<ip These programs are 
that the APICS system can adapt to new needs as they arise. 

discussed briefly in this section, but first it is appropriate to describe the 

data file format of master tapes. 

2.2.1 Master File Format and Organization 

Data records in the master file are blocked and retrieved by date. That 

is, for each day, proceeding sequentially from a given starting date, 24-hours' 

worth of data Items are stored In the record for that date. The format of the 

record is shown in Figure 2.3. 

For each hour within the day, data items are identified by "station para

meters." A "station" is any physical location where data items are recorded and 

are to be Incorporated into the master file. Examples from Chicago are Midway 

Airport, TAM receptor Station 3, and Campbell Soup Company. Each station is given 

a unique name, up to 8 characters, that serves as a retrieval key for the data 

associated with that station (e.g., MIDWAY, TAM_3, CAMPBELL). 

Similarly, data items (termed "parameters") that are associated with each 

station are assigned unique names, up to 8 characters (within each station). Typical 

examples are the temperature at Midway Airport (TEMP) , wind direction at TAM 

station 3 (WIND_DIR), and S0„ emission from Campbell Soup Company (S02_T0T). 

Thus, every data item on the master file can be accessed by specifying 

the correct date, hour, station name, and parameter name. The data retrieval, 

computation, and display programs use this scheme of identification, as examples 

presented later Illustrate. The use of descriptive key names to identify stations 

and parameters (as opposed to a numbering scheme) facilitates the use of the 

system, reduces input errors, and serves to identify printed data. 

2.2.2 Data File Preparation 

Data for the APICS file may come from many different sources in whatever 

format Is dictated by the processing program or system that produced it. There 

is no restriction on the type of data that may be incorporated into the APICS 



D A T E : 66/01/01 

TIME 

HOUR 

1 

2 

3 

e 
o 
o 

23 

24 

MIDWAY 

TEMP WIND.OIR WIND-VEL OOOOQ 

« 

1 

T A M _ 3 

SOg WIND-DIR WIND-VEL 

CAMPBELL 

SO2-TOT seeeo 

0 0 0 

Fig. 2.3 Sample Master File Record Format 
113-1140 
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system. The first stage of file preparation Involves the use of a preprocessing ' 

program to translate the data into the standard master file format (MFF) . In the 

standard format, eight-character (or less) station and parameter names are associ-

ated with each data item. 

A series of computer routines (indicated by the TRANSLATE box in Fis_._2jA) 

has been generated to translate data for the following data sources: 

1) TAM stations (up to 8); 

2) Power plant emission data; 

3) Industrial plant emission data; 

4) National Weather Records Center meteorological data for 
airport weather stations.* (Reference 10) 

Each additional data source will, in general, require a separate preprocessing 

program. However, these preprocessing programs have been standardized to the 

extent that each new program is created from a previous one by merely inserting 

new station and parameter names and format information. Each of the preprocess

ing programs mentioned above is described In detail in Section 3. Also see 

Section 4.3 for calculating new parameters as functions of parameters already 

existing on master tapes. 

2.2.3 Master File Maintenance 

When a new set of data has been translated into the master file format, 

it is input to a merging program (the MERGE box in Fig. 2.2A) along with the old 

master file to generate a new master file containing the new information. Thus, 

the new data is available for processing together with all old Information. It 

is possible to generate new master files (or subfiles) containing any desired 

combination of new and old parameters and dates. Programs for updating, combin

ing, and partitioning the information on master files are described in detail 

in Section 4. . 

The Argonne file includes Midway, O'Hare, Meigs, and Glenview Airport data. . • 

m 
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•̂̂ •'̂  File Search for Specified Data Items 

The first step in accessing data on a master tape is to use a searching 

program (the SEARCH box in Fig. 2.2B) to search the master file for the desired 

information. Search specifications may include time delays and date, hour, and 

parameter ranges of interest. For example, an array containing hourly average 

air quality data combined with hourly emission data for the preceding hours can 

be formed and retrieved. 

The resulting output array is then available on tape for further process

ing with a title and the eight-character (or less) station and parameter names 

Identifying the array. Some of the programs discussed in this manual can operate 

on arbitrary sets of data, and some require a specific set of data from the 

search run. Details of how a search of the master file is accomplished are 

provided in Section 5. 

2.2.5 Accessing Retrieved Data 

The result of a sequence of such search passes through the master file 

is a corresponding set of output data arrays (each identified by a unique title) 

on the output data file. These data arrays are then retrieved from tape (the 

RETRIEVE box in Fig. 2.2B), and are, in turn, input to display or analysis and 

computation programs. The mechanisms for inputting retrieved data and for 

passing it to user-coded FORT routines is described in Section 6, where directions 

are also provided for incorporating additional programs into the system. 

Appendix F provides listings of the retrieval programs. See the programs 

described in Sections 7 and 8 for examples of FORT routines. Listings for these 

are provided in Appendices G and H. 

It is also possible to bypass the RETRIEVE box (in Fig. 2.2B) and to pass 

the information in the output array directly to a FORT subroutine. See Sections 

5 and 6.1 for further information on this feature of the system. 
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2.2.6 Data Display 

The results of a search run are displayed (optionally) on a standard 

printing device. Additional display features (described in detail in Section 7) 

include the following: 

1) Printed display of master file parameters for selected dates; 

2) Graphical display (time series) of master file parameters; 

3) Mesometeorological maps; 

4) Histogram plotting routine; 

5) 2-Dimensional frequency distributions. 

Also see Appendix G for listings. 

2.2.7 Analysis and Computation Programs 

In addition to data display programs, four of the analytical programs 

cited in Table I are of a general nature and have been documented in Section 8 

of this manual. Also see Appendix H for program listings. The programs 

included are as follows: 

1) Linear Regression Analysis 

2) Multiple Discriminant Analysis 

3) Tabulation prediction system for short range air quality forecasting 

4) Atmospheric Diffusion Model Calculation 

2.3 Current Implementation of APICS 

APICS is currently implemented on the IBM 360/75 computer and operates 

under MVT using the OS/360 operating system. Standard input/output is routed 

through a Model 50 under control of ASP (IBM's Attached Support Processor). 

Programs are coded in PL/1 and Fortran. In general, PL/1 has been used for 

the data manipulation tasks and FORTRAN for computational programs. 

The master file is a sequential data set stored on 9 track, 800 bpi 

magnetic tapes. Current practice is to store two yearii "worth" of data on 

one tape. Argonne's master file is virtually complete for the years 1966 and 

1967. At this writing, data for the years 1968 and 1969 is being collected 

and stored. 
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Many of the APICS programs have been stored on the data cell of Argonne's 

360 system. Directions for link-editing APICS programs onto the data cell and 

for executing programs from the data cell are provided in Appendix A. Further 

Information for using the data cell is contained in Reference (15). 
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APICS USER MANUAL 

3.0 Master Data File Preparation 
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3.0 Master Data File Preparation 

A separate code has been written for each type of data in order to convert 

this information into the master file format. Tapes containing data which has 

been generated in the master file format are referred to as master tapes. These 

master tapes may then be updated, combined, and partitioned as desired by using 

the codes described in the next section under "Master File Maintenance." Tables 

II and III define the data items on Argonne's Master File. 

This section provides details on using the preprocessing codes for the 

following data types: 

1) Arbitrary station and parameter values recorded on punched cards 

2) Calendar Information; e.g.: day, month, year, etc. 

3) Air quality data for up to eight TAM stations 

4) Airways surface meteorological observations for individual 
U.S. Weather Bureau stations 

5) Atmospheric stability classes calculated as a function of 
meteorological data on a master tape 

6) Precalculated (mixing-height) values on punched cards 

7) Point source emission data based on a simulation of plant 
operating characteristics 

Refer to Appendix B for card deck setups and specifications for running these 

programs. 

Most of the preprocessing programs listed above are simply minor modifi

cations of others. Items such as date limits and number of days in a month, etc., 

may have to be changed from one run to the next. The programs for card input 

(1 and 6 above) are similar, but "1" is a more general input program that reads 

date limits and station and parameter names from cards. The facility for incor

porating mixing height information is included here, since this data, along with 

source emission data, are regarded as particularly critical elements in an air 

pollution data analysis and because both are required as inputs to the atmospheric 

dispersion model described in Section 8.4. 

.:1K1 
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Station Parameter 

CALENDAR 

TABLE II; Master File Table of Contents 

Range Description 

HOUR 

DAY_WEEK 

YEAR 

DAYJTEAR 

MONTH 

DAY HON 

Airport 
Weather 

Stations: 

MIDWAY 

MEIGS 

GLENVIEW 

OHARE 

WIND_DIR 

WIND_VEL 

TEMP 

CEIL 

VIS 

DEW_PT 

1 REL_HUM 

i 
I PRESS 

0-<-23 

l-fl7 

66->-69 

l->-366 

l->-12 

l->-31 

Hour, Local Standard Time(24 hour clock) 
00 through 23 CST(or local standard time) 

Day of Week;(l through 7) or for Holidays; 
10+Day of Week (Monday is the 1^' day of 
the week) 

Year; last 2 digits only 

Julian Day; 1 through 365 
Leap Year; 1 through 366 

Month of Year 

Day of Month 

Unit 

0^-360 

0-<-100 

-25->-ia5 

I 0->-999 

j Ch-ie 

i -40->100 

j 

j 0->100 

28->-32 

j VJlnd Direction to nearest 10 deg.^ 

i 
I Wind Speed 

} Dry Bulb Temperature 

I Ceiling Height'' 

j Visibility to nearest .125 mile(s) 

; Dew Point Temperature to nearest degree 
I with Respect to Water 

j Relative Humidity to nearest percent with 
I Respect to Water 

Station Pressure 

Hours 

j Days 
t 

Years 

Days 

Months 

Days 

Degrees 

Knots 

Degrees F 

Hundreds 
°f_Fti__ 
Statute mi. 

Degree F 

Percent 

Inches of 
Mercury 

I SKY_C0N1 
i SKY_C0N2 
SKY C0N3 
SKY~C0N4 

CLD_AMT1 
CLD_AMT2 
CLD_AMT3 
CLD_AMT4 

CLD-TYPl 
CLD_TYP2 
CLD_TYP3 
OLD TYP4 

i 0->-ll 

o- îo 

0-1-20 

Sky Condition in each of 4 sky layers 
(lowest to highest)'^ 

! Code 

i 
Cloud Cover in each of the 4 cloud Layers 

Cloud Type in each of 4 cloud Layers'" 

Tenths of 
sky covered 

Code 

Note: Superscript letters refer to explanatory sections of Table III. 
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Station 

TABLE II: 

Parameter Range 

Master 

Description 

File Table of Contents (Cont'd.) 

Airport 
Weather 

Stations: 

TAM 
Stations 

TAM_1 
TAM 2 

TAM 8 

TURNER 

CLD HTl 
CLD~HT2 
CLD_HT3 
CLD_HT4 

CLD-SUHl 
CLD~Sroi2 
CLD SUM3 
CLD~SUM4 

WIND_PH 

LIQ_PCP1 
LIQ_PCP2 

FRO PCPl 
FR03PCP2 

FR0_PCP3 

0BS_VIS1 
OBS VIS2 

0->-888 

OH-1 

SO^ 

WIND_VEL 

WIND DIR 

0->-9, 

0-^9 

i 

0+9 

0-<-9 

0*2 

0̂ -100 

0->360 

TURNER C l->-5 

Unit 

Cloud Height within each of 

4 cloud Layers 

Cumulative fractional cloud cover in the 

lower "n" layers. Thus CLD_SUM4 is the ) 
total cloud cover, i 

Hundreds 
of Ft. 

Fraction 

Wind Phenomena 

Liquid Precipitation in each of 

2 classes^ 

Frozen Precipitation in each of 

3 classes 

Obstruction of Visibility 
£m 

Code 

Code 

Code 

Code 

Average of Five 15-ninute Sulfur Dioxide ; ppm 
Measurements 

Wind Speed (average of five measurements); Knots 

Wind Direction to nearest degree Degrees 
(average of five measurements as described 
in Section 3,3) 

Atmospheric Stability class index to 
indicate unstable to stable conditions 

Code 

STAB TURNER A 1-̂ 225 Atmospheric Stability class which 
Identifies the Two Hours about Sun
rise IWand Sunset 201° 

I TUPJIER_B j 100-»'515| Atmospheric Stability class which 
Identifies the two hours about 
Sunrise 103 and Sunset 113^ 

Code 

Code 

NORCO I MIX_HT • 0-V7000 Mixing Height Feet 

Uote: Superscript le t ters refer to explanatory sections of Table I I I . 
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Parameter 

*** 

a. WIND DIR 

b. CEIL 

c. SKY CONn 

TABLE III. Meteorological Data Codes 

Definition 

Missing value stored as 10^° - l.OE+20 

Wind direction from 0 to 360 degrees increasing 
clockwise and ending with North 

0 - Calm 

90 " East wind 

180 - Souttiwlnd 

270 = West wind 

360 - North wind 

Ceiling height in hundreds of feet 

888 - Ceiling formed by cirroforn clouds 
of unknovm height 

999 - Unlimited ceiling 

Sky condition for the n*̂*̂  layer where 

n - 1 to 4 starting with the lowest layer 

0 - Clear or less than 1/10 sky cover 

1 - Thin scattered 1/10 - 5/10 sky cover 

2 - Scattered 1/10 - 5/10 sky cover 

(3)= (Dark scattered 1/10 - 5/10 sky cover) 

4 - Thin broken 6/10 - 9/10 sky cover 

Broken 6/10 *• 9/10 sky cover 

(Dark broken 6/10 - 9/10 sky cover) 

Thin overcast 10/10 sky cover 

Overcast 10/10 sky cover 

5 

(6) 

7 

8 

(9)- (Dark overcast 10/10 sky cover) 

10 - Obscuration 

11 = Partial obscuration 

( ) not reported recently. 
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Parameter 

d, CLD TYPn 

CLD HTn 

f. WIND PH 

TABLE III. Meteorological Data Codes (Cont'd,) 

Definition 

Cloud type for the n'*" layer where 

n = 1 to 4 starting with the lovrest layer 

0 " none 

1 = Fog 

2 = Stratus 

3 = Stratocumculus 

4 = Cumulus 

5 = Cumulonimbus 

6 = Altostratus 

7 = Altocumulus 

8 -= Cirrus 

9 = Cirrostratus 

12 = Stratus Fractus/Fractostratus 

14 = Cumulus Fractus/Fractocumulus 

15 = Cumulonimbus mamma 

16 = Nlmbostratus 

17 = Altocumulus castellanus 

19 = Obscuring phenomenon 

20 " Obscuring phenomenon other than fog. 

Cloud height for the n layer where 

n = 1 to 4 starting with the lo\;est layer 

XXX = Height in hundreds of feet, 

above station level recorded as follows to 
the nearest 100 ft up to 5000 ft, 
to the nearest 500 ft between 5000 and 10,000 ft, 
and to the nearest 1000 ft above 10,000 ft. 

888 = Clrroform clouds of unknovjn height 

Wind phenomena 

0 = No thunderstorm, tornado, squall, or other listed 

phenomena 

1 = Thunderstorm (T) 

2 = Heavy thunderstorm (T+) 

3 = Tornado (TORNADO) 

4 = Light squall (0-) 

5 = Moderate squall (Q) 

6 = Heavy squall (Q-H) 
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Parameter 

g. Liq_PCPl 

h, Liq PCP2 

i, FRO PCPl 

TABLE III. Meteorological Data Codes (Cont'd.) 

Definition 

Liquid precipitation, Class 1 

0 - No rain, rain showers, or freezing rain 

1 = Light rain (R-) 

2 - Moderate rain (R) 

3 = Heavy rain (R+) 

4 " Light rain showers (RW-) 

5 = Moderate rain showers (RW) 

6 = Heavy rainshowers (RIH-) 

7 = Light freezing rain (ZR-) 

8 » Moderate freezing rain (ZR) 

9 = Heavy freezing rain (ZR-(-) 

Liquid precipitation. Class 2 

0 = No drizzle, freezing drizzle, or rain squalls 

1 " Light rain squalls (RQ-) 

2 -= Moderate rain squalls (RO) 

3 = Heavy rain squalls (RO-I-) 

4 = Light drizzle (L-) 

5 - Moderate drizzle (L) 

6 " Heavy drizzle (L+) • 

7 = Light freezing drizzle (ZL-) 

8 = Moderate freezing drizzle (ZL) 

9 = Heavy freezing drizzle (freezing drizzle (ZL-I-) 

Frozen precipitation. Class 1 

0 - Ho snow, snow pellets, or ice crystals 

1 = Light snow (S-) 

2 = Moderate snow (S) 

3 = Heavy snow (S+) 

4 = Light snow pellets (SP-) 

5 •= Moderate snow pellets (SP) 

6 " Heavy snow pellets (SP+) 

7 = Light ice crystals (IC-) 

8 = Moderate ice crystals (IC) 

9 = Heavy ice crystals (IC+) 
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TABLE III. Meteorological Data Codes (Cont'd.) 

Parameter Definition 

j FRO PCP2 Frozen precipitation, Class 2 

0 = No showers, snow grains, or snow squalls 

1 = Light snow showers (SH-) 

2 = Moderate snow showers (SW) 

3 = Heavy snow showers (SK-I-) 

4 = Light snow squall (SO-) 

5 = Moderate snow squall (SO) 

6 = Heavy snow squall (SQ-H) 

7 = Light snow grains (SG-) 

8 = Moderate snow grains (SG) 

9 = Heavy snow grains (SG-f) 

k. FRO PCP3 Frozen precipitation, Class3 

0 = No sleet, hail or small hall 

1 = Light sleet or sleet shov;ers (E-, EW-) 

2 = Moderate sleet or sleet showers (E, EW) 

3 = Heavy sleet or sleet showers (E-I-, EW+) 

4 = Light hail (A-) 

5 = Moderate hail (A) 

6 = Heavy hall (A+) 

7 = Light small hail (AP-) 

8 = ;-loderate small hail (AP) 

9 = Heavy small hail (AP+) 

t . 0BS_VIS1 Obstructions to visibility, Class 1 

0 = None listed below 

1 = Fog (F) 

2 = Ice fog (IF) 

3 = Ground fog (GF) 

4 •= Blowing fog (BD) 

5 = Blovjing sand (BN) 

n. 0BS_VIS2 Obstructions to visibility, Class 2 

0 = None listed below 

1 = Smoke (K) 

2 = Haze (H) 

3 = Smoke and haze (""'' 
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Parameter 

n. TURNER C 

o. TURNER A 

TABLE III. Meteorological Data Codes (Cont'd,) 

Definition 

4 - Dust (D) 

5 " Blowing snow (BS) 

6 = Blowing spray (BY) 

Stability class index from 1 to 5 indicating unstable 
to very stable weather conditions calculated as 
described in Section 3,5. 

TURNER_C stability class index 1 combined with sunrise 
and sunset Information 

081 - 2 hours before sunrise 
09i = 1 hour before sunrise 
101 " sunrise 
H i = 1 hour after sunrise 
121 = 2 hours after sunrise 

18i - 2 hours before sunset 
191 " 1 hour before sunset 
201 " sunset 
211 >• 1 hour after sunset 
221 = 2 hours after sunset 

D. TURNER B 

001 - all other hours 

TURNER_C stability class'index 1 combined with sunrise 
and sunset information 

101 = 2 hours before sunrise 
102 = 1 hour before sunrise 
103 = sunrise 
104 = 1 hour after sunrise 
105 = 2 hours after sunrise 

ill = 2 hours before sunset 
112 = 1 hour before sunset 
113 = sunset 
114 = 1 hour after sunset 
115 = 2 hours after sunset 

100 - all other hours 
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The program for preprocessing a i r q u a l i t y (TAM) da ta could be used in any 

S i tua t ion where s imi la r TAM measurements can be made a v a i l a b l e on t a p e ; i . e . : 

p o l l u t a n t . Wind d i r e c t i o n , and wind speed. The programs for the TAM da t a include 

averaging procedures to reduce 15 min. observat ions to hourly average d a t a . 

Tapes of airways surface meteorological observa t ions may be obta ined fro™ 

the National Weather Records Center for any a i r p o r t of i n t e r e s t . The Chicago Study 

included data for four a i r p o r t s in the v i c i n i t y , so t h a t micro and mesometeoro

log ica l s tudies could be ca r r ied out to eva lua te l o c a l s i t u a t i o n s near spec i f i c 

TAM recep to r s . The a i r p o r t weather data program t r a n s l a t e s each i tem i n t o appro-

p r l a t e uni ts and checks for missing da ta . 

All values on a master tape are w r i t t e n in " f l o a t i n g p o i n t " wi th a decimal 

20 
poin t , and a l l programs s u b s t i t u t e a value of 10 (l.OE-^20) for miss ing data . 

For the ranges, conventions, and un i t s on such Items as day of the week, Jul ian 

day, holiday key, s t a b i l i t y , cloud he igh t , t empera ture , p r e s s u r e , wind direct ion, 

wind ve loc i ty , mixing he igh t , and SO concen t ra t ion , r e f e r ence should be made to 

Tables I I and I I I . For d e t a i l s on the master f i l e format ( for the information on 

master tapes) see Section 5 . 1 . 1 . 

When executing these programs to c r e a t e master f i l e s , DD cards must be 

supplied for the input and output d a t a s e t s SOURCE and NEWFILE, un less otherwise 

noted. The dsname for SOURCE i s normally I r r e l e v a n t s i n c e "raw" da ta i s usually 

obtained on unlabel led t apes , but the DCB s p e c i f i c a t i o n must match the format of 

the information on tape . For sample s p e c i f i c a t i o n s and deck s t r u c t u r e s see 

Appendix B. A sample of concatenat ing raw da ta from two tapes i s included and 

Reference (14) gives fur ther information on DD card parameters for accessing 

multiple f i l e s . The DD card parameters for NEWFILE should inc lude an appropri

ate dsname and DCB parameters of RECFM=V3 and BLKSIZE=5000. 

In general , the only p r in t ed output from these p reprocess ing programs is 

the date wr i t ten for each day as the record i s genera ted for t h a t day. The 

programs are wr i t ten in PLl and inc lude coding in For t ran sub rou t ine s to pr in t 
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the hourly values. However, when executing on the IBM 360 under MVT, the informa

tion in the tables would be separated into two parts with the headings given in 

SYSPRINT and the values printed in the FT06F001 dataset. For the versions of the 

programs incorporated into the APICS system, the print statements have C's in 

column 1 so they are treated as comments only. To print the tables of information, 

simply remove the C's in the first columns of these cards and̂  remove /* */ 

surrounding the CLOSE SYSPRINT statements, etc., near the end of the PLl codes 

that call TWODPT (see listings). 

For some of the preprocessing programs, the date limits and possibly the 

station specification must be modified in the source code each time it is used. 

A complete description of each code is given below. Listings of all of the 

programs described in this section may be found in Appendix C of this manual. 

3.1 General Input Program (CREATE5) 

Given date limits, an arbitrary station name, and any number of parameter 

values for that station, the CREATE5 program generates a complete master tape. 

All of the information is taken from input data cards in two data sets where the 

first set is always read with the standard input and ig called SYSIN, and the 

second set may be read from a separate tape if desired. If the second set is 

to be included with the standard input, it must follow the SYSIN data cards and 

be preceded by a //GO.SOURCE DD * card. 

SYSIN INPUT DESCRIPTION (Note: Information enclosed in parentheses is explanatory 
only and should not be punched) 

TITLE (80 characters - used to identify the printed output only) 

(Card of starting and ending dates for header label on the master tape) 

'YL/ML/DL','YU/MU/DU' (Lower date, upper date) 

(Station definition card) 

STATION='NAME ' PARAMS=NP; (NP=Number of parameters) 

(Parameter definition cards - one card per parameter) 

PARAM='l 



28 

SOURCE Input Description 

Information for each day must Include a date card followed by (3*NP) cards 

of par.-™eter values as follows, with missing values punched as -H.OOOE+20. 

Card No, Columns Content 

1 

2 to 4 

5 to 7 

1-8 

1-80 

1-80 

The date: YY/HM/DD (e,g,: 67/12/31 for December 31 

1967). 
The 24 hourly parameter values for the first 

parameter. 
Use 3 cards with 8 values per card and 10 columns 

for each value. FORMAT(8E10.0) 

The 24 hourly parameter values for the second 

parameter. 
Use 3 cards as above. 

(3'NP-l) 1-80 The 24 hourly parameter values for the last 
parameter, 

to (3'NP-H) Use 3 cards as above. 

Sample SYSIN and SOURCE Input Data 

//GO, SYSIN DD * 
TEST DUMMY INPUT PARAMETER 
'660101','660101' 
STATION='DU>ntY' PARAMS=2; 
PARAM='DU>I_1'; 
PARAM='DUM_2'; 
//GO,SOURCE DD * 

66/01/01 
1,0 
1,0 
1.0 
2 .0 
2 ,0 
2 ,0 

/* 

1.0 
1,0 
1,0 
2 . 0 
2 , 0 
2 . 0 

1,0 
1,0 
1,0 
2 , 0 
2 , 0 
2 , 0 

1.0 
1,0 
1,0 
2 , 0 
2 . 0 
2 , 0 

1,0 
1,0 
1,0 
2 , 0 
2 . 0 
2 . 0 

1,0 
1 ,0 
1 ,0 
2 , 0 
2 . 0 
2 . 0 

1 .0 
1,0 
1,0 
2 , 0 
2 , 0 
2 . 0 

1.0 
1.0 
1,0 
2 , 0 
2 , 0 
2 , 0 
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3.2 The Calendar Program (CREATE9) 

Time and date information is frequently used as a basis for studying 

and correlating air pollution effects. The CREATE9 program generates master 

tapes containing 6 such data items as parameter values for the "station" named 

CALENDAR (see Table II of Section 3.0). The parameter names are HOUR, DAY_WEEK, 

YEAR, DAYJfEAR, MONTH, and DAY_MON. The second of these parameters is included 

in order to flag holidays, weekends, etc. The rest of the parameters are self-

explanatory. Decimal values are generated for all of these date parameters. 

The master tape which results from using this program may be combined 

with other data on other master tapes to form new masters by using the merge 

programs described in Section 4. The resulting master tapes may then be 

searched for desired calendar, weather, and air pollution parameter values as 

described in Section 5, and the results passed to "user-coded" FORT routines as 

described in Section 6. 

Data searches may be based on date- and hour-limits even if the 

calendar station information is not included in the master file. However, in 

this case no time and date information would be previewed in the output array 

from the search. Also, calendar station information must be present to specify 

and search on HOUR bands, etc. (for example, the analyst might wish to retrieve 

all data recorded between 1300 and 1400 hours at a given meteorological station). 

To execute the program for a particular year (or two), the program 

must be modified so the "starting" and "ending" dates are correct. Also, the 

number of days in each month is built-into the program and the figure for 

February may need to be modified for leap year. Present values are '680101' 

'691231', '29', and '28'. 

The program requires a card deck of input for each year for which a 

master tape is to be generated. This input consists of ONE title card to identi

fy the printed output followed by a card for each day of the year as follows: 
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Columns Contents 

1 Normally 0 or blank, but set to 1_ for holidays. 

2 Day of the week, starting with Monday. 

11-14 Day of the year (Julian day = 1 to 366). 

Cards for a second year may be included if desired. The title card is 

omitted for the second year, and it may be convenient to add a constant 

(e.g.: 1000) to the Julian days for successive years. Then the value of this 

constant must be "remembered" and incorporated into any FORT routines operating 

on this data item. 

When executing the program, a DD card must be provided for the output 

tape NEWFILE. See Appendix B for sample deck structure. A listing of the code 

is given in Appendix C2. 

3.3 Air Quality Data (CREATE3) 

Air quality data consisting of pollutant concentrations, wind direc

tions, and wind velocities must be available on tape with values given for every 

15 minutes of each day starting with midnight. The processing program assumes 

there are data for eight TAM* stations but the program can be modified to 

accommodate any number of reporting stations (with different data items). 

The format of the information on tape should be as described in Table IV 

for the version of CREATES included in the APICS system. The date and time are 

given for each observation; the information in columns 11 to 19 is repeated for 

each station; and the information in columns 1 to 82 is repeated for each 15-

minute period of the day. Each record then contains observations for one day 

consisting of 7872 characters with missing data indicated by all 7's. 

Telemetered Air Monitoring Stations 
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TABLE IV 

Tape Format for TAM Data 

Tape Position 
Number Contents 

1-2 Month 

3-4 Day 

5-6 Year 

7-10 Time (e.g.: 0000, 0015, 0030,...) 

11-13 SO^ concentration in ppm (X.XX) 

I't-lf) Wind Direction in Degrees, Clockwise, 
with North=360 (XXX.) 

17-19 Wind velocity in knots (XX.X) 

The CREATE3 program calculates hourly averages for each of the three 

measurements for each of the eight TAM stations and writes this information onto 

a tape in the master file format. This format is described in Section 2.2.1 

with detailed information given in Section 5.1.1. The parameter values are in 

units as described in Tables II and III in Section 3.0. 

The processes involved in averaging the 15-minute readings are described 

below. (Data validation procedures described in Reference 5 are carried out 

before the information is transferred to magnetic tape for processing by the 

APICS system.) 

The air quality data averaging process involves the consideration of 

five readings (in the general case) for a given hour. Specifically, in order to 

determine the average pollutant concentration, wind direction, and wind speed for 

hour n, the sequence of readings taken at n-30 minutes, n-15 minutes n n-l-15 

minute; si",-s sn"5'U' ssiisms be ss-eraged using the relationship: 
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(Average SO at hour n) = 

l/2n_3g + n_,^ -H n -I- n̂ -̂ g + l/2n^3o 

The method of averaging yields a value which is "centered" on hour n. If one 

or more of the data points is missing for any reason, the divisor used to 

develop an hourly average is, of course, a number less than 4. For example, 

if "_]^5' n, £t n ., is missing the appropriate divisor is 3. If n_2 £r n 

is missing, the divisor is 3.5, etc. An alternative averaging procedure, such 

as averaging of the four readings preceding hour n, can be employed by modify

ing the appropriate statement in the CREATES listing. 

As indicated above, the average pollutant reading is derived by a 

simple arithmetic averaging process for (at most) five consecutive readings. 

Wind direction and wind speed averages, however, are calculated as follows: 

Given the wind direction readings G^, 1=1,2,3,4,5 and the wind speed 

readings S^, 1=1,2,3,4,5 

x^ = S^ cos 9̂  , 1 = 1,2,3,4,5 

y^ = S^ cos 9̂  , 1 = 1,2,3,4,5 

X = x^ -H x^ -H X3 -H x^ -I- X3 

Y = yi + y2 + 73 + y^ + yj 

Having thus found the legs of a resultant right triangle, the result

ant speed and direction are determined 

B - ,. -1 Y 6 - tan -

and 

S = (Y^ -H X^)^/2/5 

Note that i t i s important to keep t rack of the quadrant l o c a t i o n of 6. 

The date l imi t s are b u i l t i n t o the program and must be modified when

ever the program i s executed. A t i t l e card i s read by the program. DD cards 

must be supplied for the SOURCE and NEWFILE data s e t s as descr ibed above in 

ection 3.0. Sample deck s t r u c t u r e s a re given in sBceKaix js. 
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A listing of the source program may be found in Appendix C. The printed 

output from this program includes a complete data printout with appropriate head-

Ings for each table of hourly values as they were written onto the master tape. 

3-^ Meteorological Data (CREATEl and LITTLECl) 

The APICS system includes programs to translate hourly meteorological 

data provided by ESSA (U.S. Dept. of Commerce), into the master file format. 

Tapes of Airways Surface Observations may be obtained from the National Weather 

Records Center (NWRC) at Asheville, North Carolina. "Tape deck 1440 generated 

from card deck 144" should be specified. The record format for the data is 

described in detail in the Tape Reference Manual TDF 14 (Reference 10). 

Each airport recording station is associated with a station number* 

(WBAN). This number is included in the information on the weather data tape in 

the format summarized in Table V. Note that six (6) complete hourly observations 

are contained in each record. The information in columns 1 through 15 appears at 

the beginning of each record and positions 16 through 95 are then repeated six 

times. Ten (10) years of information for a single station may be contained in 

one BCD high density 7-track tape. Each record is 4J5 characters in length and 

the information for each day starts with midnight, local standard time. 

The CREATEl program processes a tape containing data for one airport 

weather station. The data on the tape is converted as appropriate and written 

on a master tape with one record for each day's information in the master file 

format. Eight-character (or less) station and parameter names are associated 

with each data item as described in Figure 3 (Section 2.2.1). A detailed des

cription of the format is given in Section 5.1.1. The data items on the tape 

Include most of the information from the weather tape and are described in 

Tables II and III in Section 3.0. All data are converted to decimal numbers 

20 and missing values are written as 10 (1.0E-^20). 

Stations involved in the Chicago study are Midway (14819), Meigs (94866) 
Glenvi.-.; -..v.̂ i-;.-. an;; O-iir^ ;'S«846). ' 
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Table V 

TAPE rnPMAT FOR AIKWAYS -^nPFACK OBSERVATIONS 

Tape Position No, Contents 

ĵ _4 Card Deck (1440) 
5_g Station liumber (',:BAK) 

10-11 '̂ 'ear 
]̂ 2-13 Month 
14-15 ^^y 
16_17 hour (00, 06, 12. 18) 
IQ Ceiling Indicator 
ig-2\ Celling Height 
22 Visibility Indicator 
23_25 Visibility Code 
26-27 I'ind Direction 
2S-30 i;ind Speed (Signed Plus Over Position 30) 
31_33 Dry Bulb Temperature (Signed Plus or Minus Over 33 
37.36 i:et Bulb Temperature (Signed Plus or Minus Over 36) 
37.39 Dew Point Tenperature (Signed Plus or I'lnus Over 39) 
40 Relative Humidity Indicator 
41_43 Relative Funidity 
44_48 Sea Level Pressure 
49.52 Station Pressure 
53 Sky Condition Indicator 
54.57 Sky Condition Code 
58 Total Cloud Amount 
59 Opaque Amount 
60 Amount of First Cloud Layer 
6X Type of First Cloud Layer 
62-64 Height of First Cloud Layer 
65 /mount of Second Cloud Layer 
66 Type of Second Cloud Layer 
67-69 Heifht of Second Cloud Layer 
70 Summation through the Second Cloud Layer 
71 Amount of Third Cloud Layer 
72 Type of Third Cloud Layer 
73-75 Height of Third Cloud Layer 
76 Summation through the Third Cloud Layer 
77 Amount of Fourth Cloud Layer 
78 Type of Fourth Cloud Layer 
79-81 Height of Fourth Cloud Layer 
82-89 Present I'eather Codes 
90-94 Blank Positions* 
95 Record Mark Referred to as "Zero Zone Zero" 

Since January 1964, cols 90-91 contain v;ind directions in lO's of degrees. 
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An additional preprocessing program LITTLECl is provided to first 

extract only the data of interest from an NWRC weather tape. Such tapes fre

quently contain data for several airports. In such cases, LITTLECl may be 

used to extract the information for just one station for further processing by 

CREATEl. LITTLECl may also be used to extract information for only a portion 

of the dates for which information is on the tape from the NWRC. The format 

of the resultant tape from this program is the same as the input weather tape, 

so either may be used as the input tape to CREATEl. 

Date limits (and station numbers) are built into the programs and must 

be modified as appropriate whenever the program is executed. Input tapes can 

be concatenated and DD cards must be supplied for SOURCE and NEWFILE datasets 

as described above in Section 3.0. The only card input for the CREATEl program 

consists of a station identification card with the airport name given in the 

first eight columns. See Appendix B for a sample deck structure. 

A listing of the source programs may be found in Appendix C. Although 

there is no printed output from LITTLECl, there is complete output from CREATEl. 

However, under MVT the headings and the information ii» the tables appear in two 

different datasets, so the user may find it desirable to change the code to 

suppress part of the printout. 

3.5 Functions of File Parameters (TURSTAB) 

This program calculates an atmospheric stability index using surface 

weather data already on a master tape. It also provides an example of using the 

FUNCTION program described in Section 4.3 to create a master tape of calculated 

or derived parameters based on raw data or existing parameter values. The new 

master tape containing atmospheric stability values will contain this information 

for the same dates as the input master. 

The pertinent parameters for calculating atmospheric stability are the 

cloud cover, cloud ceiling, and wind speed. Date information is also needed, but 

this is obtained automatically from the beginning of each record on a master file 
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(See the description of the Master File Format in Section 5.1.1). The time of 

day, which is also required. Is provided by the input records which contain 

24 hours' worth of meteorological information starting at midnight for each day. 

The atmospheric stability class is determined as described by 

D. Bruce Turner in Reference (9). Sunrise and sunset information is incorpora

ted into the stability index for times within 2 hours of sunrise and sunset. 

The resulting parameter values may then be interpreted as described in Tables 

IX and III (n-p) in Section 3.0. 

It is frequently of Interest to the air pollution analyst to correlate 

observed air quality or meteorology data with proximity to sunrise or sunset. 

In consequence, TURSTAB is equipped to flag the atmospheric stability index with 

Indicators of this proximity. TURSTAB will output either of two alternative 

expressions for atmospheric stability. These are: 

TURNER_A To the basic stability index is added 100 for sunrise hours, 

200 for sunset hours, and (10 - number of hours to sunrise 

or sunset) 

TURNER_B The basic stability index is multiplied by 100. 10 is added 

for sunset hours plus (3 - number of hours to sunrise or 

sunset) 

For a listing of the code used to calculate these parameters see Appendix C6 . 

A station name of STAB is normally assigned in the input for these parameters. 

However, with a minor modification to the program (see the listing in Appendix 

C6), the unflagged stability class may be obtained as TURNER_C. A station name 

of TURNER is normally specified for this parameter. 

The format of the card input is as described for the FUNCTION program 

in section 4.3, and sample inputs for TURNER_A and TURNER_B are also provided 

in that section. However, the fnlln„i„„ ., , 
following card input would be used with the 

modified code in order to output TURNER c. 
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SAMPLE TURSTAB 

IN_STATI0NS=1; 

STATION='MIDWAY' PARAMS=3; 

PARAM= ' CLD_SUM4 ' ; 

PARAM='CEIL'; 

PARAM='WIND_VEL'; 

FUNCTION='TURNER' PARAMS=1; 

PARAM='TURNER_C'; 

END 

STOP 

When executing the program, DD cards must be provided for the CARDS, 

MASTER, and SUBFILE data sets as indicated in Section 4.3. See Appendix B for 

sample deck structures. 

3.6 Specialized Data Input Program (MASTER2) 

Given an arbitrary station name and parameter values on data cards, 

the MASTER2 program generates a complete master tape. Most of the information 

required to generate a master tape comes from the input cards, but part of the 

master file header, including date information, is built into the MASTER2 

program. 

The program has been used to create specialized master tapes of mixing-

heights and stability types calculated by other programs not included in the 

general APICS system. For example, urban mixing height data for Chicago was 

developed by interpolation in time and space between two nearly rural radiosonde 

balloon stations, followed by a translation of the resultant "constructed rural" 

Chicago lapse rate profile to the urban core area on the basis of observed urban 

surface temperatures (this procedure is described in detail in refs. 4 and 8). 

Hourly values for the derived urban mixing layer height recorded on punched cards 

-Jta APICS data file through the use of MASTER2. The 
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program may be used to incorporate any station and parameter information into 

the master file format as follows: 

a) Appropriate date-limits and parameter names must be set up in the 

declare statements of the PLl source code before compiling the 

MASTER2 program. As presently coded -

The STARTING and ENDING dates are given as 

'670801' and '671231' on the 15 and 16 cards. These 

may be altered by the user, as appropriate. 

Input parameter names of 'MIX_HT' and 'KEY' are assigned on the 

23̂ ^ and 24 cards. These names may, of course, be changed at 

the discretion of the user. 

b) If the user wishes to input values for the second parameter, these 

must be Inserted for KEY before compiling the MASTER2 program. 

Otherwise this second parameter is set to 0.0. 

c) The card input deck must contain the following information: 

A station identification card with the station name starting 

in column 1, up to a maximum of 8 columns. 

The next card must be blank. 

Hourly parameter values for the (first) parameter are then 

given 12 per card with two cards for each day as follows: 

cols. 1-6: the date with columns 1 and 2 for the day of the month, 

3 and 4 for the month, 5 and 6 for the year (e.g.: 311267 for 

12/31/67). 

col. 7: blank 

col. 8: a "1" f^^ n,„ iSt . _ 
-.nd 

for the day (not used) 

(continued) 
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cols. 9-80: 12 parameter values with 6 columns for each. In each 6 columns 

the first 4 contain an integer and the last 2 may be blank or 

contain an exponent (power of 10) associated with the number. 

Missing values must be indicated as 9999 with a blank exponent. 

20 
These are converted to 10 for writing on the master tape. 

3.7 Point Source Emission Data (PLANTSIM) 

Point source emission data is treated somewhat differently than air 

quality and meteorological data for the following two reasons: 

1) The number of significant sources is large compared to the 

number of air quality and meteorological recording stations; 

2) Hourly data for each individual source is difficult, if not 

impossible, to obtain. 

The approach taken here has been to create an emission simulation pro

gram for the industrial/commercial and utility plant aggregates. In this 

program utility plants are modeled in more detail than industrial or commercial 

plants because (1) they are large emitters, (2) they are relatively few in 

number, and (3) accurate hourly power generation data is usually available. 

3.7.1 Industrial Source Simulation 

The industrial source data file is designed to include enough informa

tion about each plant to characterize its "expected" emission pattern by shift 

for each day throughout the year. 

For present purposes, we define "shifts" as follows: 

Shift 1: 12 midnight to 8 a.m. (0000 to 0800) 

Shift 2: 8 a.m. to 4 p.m. (0800 to 1600) 

Shift 3: 4 p.m. to 12 midnight (1600 to 2400) 

Up to three dally operational emission patterns may be assigned to each 

plant. These are as follows: (1) W - weekday or "normal operation; (2) S -

,.._y or special holidays. 
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Fina l ly , a monthly weighting Is provided to al low for v a r i a t i o n s due 

to seasonal pa t t e rns , e t c . 

Each plant requires three computer ca rds ; (1) a source i d e n t i f i c a t i o n 

card, (2) a source descr ip t ion card, and (3) a source emission c a r d . Formats 

and an example of each are shown in Figure 3 . 1 . A d e s c r i p t i o n of each item 

on the cards i s given in Table VI. 

Computations 

When the temperature, T, i s between -10°F and 55°F, a l i n e a r r e l a t l o n -

g 
ship for the space heating thermal load L i s assumed, as fo l lows : 

65 

Then the t o t a l thermal load is 

S P 
L = L -I- L , (2) 

p 
where L , the process load, i s computed within the PLANTSIM r o u t i n e from the 

appropriate month, day, and sh i f t f a c t o r s . The amount of load due to c o a l , L' ' , 

and the amount of load due to o i l , L°, i s then determined, and the SO^ emission 

due to each fuel i s computed as follows: 

C(Tons/Hour) = L (Th/Hour) x 10^(Btu/Ih)_ 

12000(Btu/Lb) X 2000(Lbs/Ton) 
(3) 

S02(Lb/Hour) = C(Tons/Hour) x 36.8 x %S^ (4) 

0(Kgal/Hour) = ^ ^'^^ ^ 1° (Btu/Th) 

18000(Btu/Lb) X 8000(Lbs/Kgal) ^^^ 

SO°(Lb/Hour) = 0(Kgal/Hour) x 157.9 x %S° (6) 

Thus, the t o t a l SO^ emission is 

SO2 = SO^ + S0° 

Obviously, a similar procedure could be employed t^ 

sions on the basis of fuel use, control device eff,,: 

(7) 



INDUSTRIAL SOURCE IDENTIFICATION CARD 

/ 
SOURCE ID 

NAME 
/ NAME AND ADDRESS 

CAMPBELL SOUP 2550 WEST 35 STREET 

/ 

iNOUSTRIiL SOURCE DESCRIPTION CARD 

SOURCE 

NO. 

1 3 

2 

^ 

TYPE 

5 8 

2 0 3 2 

/ 
/ 

GRID 

10 13 

0 8 0 9 

f 
\ 

COORDINATES 

15 19 

9 .2 

y 

2 0 24 

- 3 . 5 

I 

\ 

STACK DATA 

2 3 4 
HGT 

26 26 

175 

% 29 30 

25 

MGT 

31 33 

175 

% 34 35 

25 

HGT 

36 38 

2 5 0 

7o 

3940 

5 0 

H G T ^ 

41 43 % 4 4 4 5 

/ 

/ 

/ / 

WORK SCHEDULE 

M 

47 

W 

1 W 1 

46 49 50 

W W 

V 

51 

W W 

S 

52 

S 

b 

53 

" 
/ / / / 

55 8 0 

INDUSTRIAL SOURCE EMISSION CARD 

SOURCE 
NO 

1 3 

2 

MAXIMUM 
SPACE HTG 

LOAD 
[THERM/hr ) 

5 9 

5 0 0 

/ / 

/ 

MAXIMUM 
PROCESS 

LOAD 
(THERM/hr ) 

I I 15 

5 0 0 0 

> 

/ / / / 
/ 

MONTHLY FUEL USE WGT 

(7o OF MAXIMUM PROCESS) 

J 
17 

6 

F 

18 

6 

M 

19 

6 

A 

20 

5 

M 
21 

5 

J 
22 

4 

J 
23 

2 

A 
24 

4 

S 
25 

6 

0 
26 

7 

N 
27 

6 

D 
26 

6 

^ 
< 

SHIFT FUEL WEIGHTING 

(% OF MONTHLY PROCESS! 

W 
30 31 

7 0 

32 33 

9 9 

34 35 

9 9 

S 
36 37 

7 0 

3839 

20 

4 0 4 

2 0 

H 
4243 

3 0 

4445 

30 

/ / 
4647 •> 

30 / / / / 

% 
SUL
PHUR 
COAL 
49 51 

2 8 • 
^ 

AVG 
% 

COAL 

53 55 

100 

/ 

^ 

% 
S U L 
PHUR 
OIL 

57 59 

AVG / 

61 63 / 

^ 

% 
GAS 
SP 
HTG 

65 67 

100 

/ 

/ 

^ 

% 
GAS 

PRO

CESS 

69 71 
100 i 

AVG 
TEMP 
GAS 
( T ) 

7 3 7 4 

4 0 

: 
^ 
/ ̂ 
^ / / / 

re 79 80 

113-1141 
Fig. 3.1 Industrial File Card Formats 
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Table VI 

ND. ITEM 

SOURCE 

SOiJECE I . D . 
NiME 

NAME AND 
ADDRESS 

DESCRIPTION 

Plant sequence number 

A symbolic plant code najne (not t o 
exceed 8 characters) which w i l l be 
used for printout ident i f i cat ion 

Complete plant name and address 

CARD COLS. 

1 - 3 

5 - 12 

lA - 30 

INDUSTRIAX, SOURCE DESCRIPTIOM CARD 

SOURCE 

T'ffE 

GRID 

COORDINATES 

S tack DATA 

WO'SK 
SCHEDULE 

Plant sequence number 

Standard industrial code 

Square mile number 

X and J coordinates relative to standard 
city coordinate system L.C. 

Four stacks maximum (l, 2, 3, 4) 
HGT - Stack height in feet 

% - The percent of total emission 
from each stack 

Each day of the week is assigned to 
one of the following patterns; 
i) W - Weekday 
ii) S - Saturday 
iii) H - Sunday or Holiday 

1 - 3 

5 - 8 

9 - 1 3 

15 - 25 

27 - U5 

i:' - 53 
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Table VI (Cont'd) 

TNPnSTRIAL SnilRGE HQSSIOH CARD 

NO. 

1 

2 

ITEM 

10 

11 

12 

SOURCE NO. 

MAX SPACE 
HTG LOAD 

MAX PROCESS 
LOAD 

MONTHLY FUEL 
USE WEIGHTING 

SHIFT FUEL USE 
WEIGHTING 

% SULPHUR GOAL 

AVG % COAL 

% SULPHUR OIL 

AVG $ OIL 

% GAS SP HTG 

% GAS PROCESS 

AVG GAS TSMP 

DESCRIPTION 

Plant sequence number 

Maximum hourly thermal requirements for space 
heating (therms/hr) 

Maximum hourly thermal requirements for process 
(therms/hr) 

Achieves monthly variation in process fuel use. 
Each month is assigned a weight (0, 1, ...,9) 
which corresponds to the average percent 
(05̂ , 10%, ..., 905̂ ) of maximum process fuel that 
is used during that month 

Within each daily pattern (W,S,H), a weight 
(05̂ , ,,,,99%) is assigned to each shift which 
corresponds to the average percent of current 
monthly process fuel that is used during that 
shift 

Average percent of sulfur in coal 

Average percent of thermal load due to coal 
(0 implies coal is not used) 
Average percent of sulfur iij oil 

Average percent of thermal load due to oil 
(0 implies oil is not used) 

The percent of space heating thermal requirements 
that can be supplied by gas 

The percent of process thermal requirements that 
can be supplied by gas 

The average temperature (°F) at which the dual 
fuel plant receives gas 

CARD COLS 

1 - 3 

5 - 9 

11 - 15 

17 - 28 

30 - Ul 

49 - 51 

53 - 55 

57 - 59 

61 - 63 
65 - 67 

69 - 71 

73 - Ik 
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emission factors. This capability is not Included in this edition of the APICS 

system but it can easily be added by the user. If desired. 

When the temperature is such that a dual fuel, "Interruptlble" plant* 

is probably receiving gas, the amount of SO^ produced is correspondingly reduced. 

For the purpose of storing data, each plant is allotted four stacks with the 

following parameters for each stack: 

1. SO emission in lbs per hour 

2. Heat emission in therms per hour. 

These parameters are determined by simply weighting the total SO and 

heat emissions by the percentage emitted from each stack. The heat emission, 

H, is assumed to be 15% of thermal input. Plants having less than four stacks 

have zeros filled in for non-existent stacks. 

Example 

Consider the example of the Campbell Soup Company for the following 

set of conditions: 

1. January 

2. temperature 30°F 

3. weekday pattern 

4. first shift. 

Then, 

500 55 - 30 

L 65 
= 200 Th/Hr 

L = (.70) (.60)5000 - 2100 Th/Hr 

L = 2300 Th/Hr 

L = 2300 Th/Hr 

L° = 0 

C = 2300_jc_20_. 

1200 X 2000 
= 10(Ton/Hr) 

*See Ref. 5 for a detail»H J-

on various classes of 
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SO2 = 10 x 36.8 X 2.8 = 1000 Lbs/Hr 

H = (.15)2300 = 345 Th/Hr 

For Stack 1: SO^ ^ = (.25)1000 = 250 Lbs/Hr 

Ĥ-*-̂  = (.25)345 = 85 Th/Hr 

For Stack 2: SO^^^ = (.25)1000 = 250 Lbs/Hr 

H^^^ = (.25)345 = 85 Th/Hr 

For Stack 3: SO^^^ = (.50)1000 = 500 Lbs/Hr 

H^^^ = (.50)345 = 173 Th/Hr 

(•4) 
For Stack 4: SO2 = 0 

H(^> = 0 

A sample PLANTSIM input for the Campbell Soyp Co. example 

follows: 

SAMPLE INPUT FOR PL4NT SIMULftTlON PROGRAM 
DATE L I M ! T S = 2 ; 
• 6 6 / 0 1 / C I * . ' 6 6 / 0 1 / 0 1 ' . ' i T / O l / O l ' . ' 6 7 / 0 1 / 0 5 ' 
UT1LIT1ES= 1 : 

Z FISK FISK n i l M. CERMACK 
2 3 . 0 50 

2 
2 

2 4911 0407 6 . 4 - 1 . 9 5 1 29 02 2 90 3 2904 2905 450 2 
2 ll 170 0 9 8 . 9 2 2 - 7 2 . 5 2 1 252 253 254 25 0 . 8 
2 19 353 62 8 4 . 8 5 5 - 2 6 2 . 5 S 100 2 . 9 3 5 3 . 1 1 

^ " f c A M P B E L L CAMPBELL SOUP COMPANr 2550 WEST 35TH STREET 

I l i r ' 'r00'0'"666-5UL6'7irU;^^9??^ro"2O303O30""^"fr00 0 0 100 100 40 . 04 2 
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3.7.2 Utility Source Simulation 

AS previously mentioned, the simulation of utility plant emissions is 

handled separately from other sources within the plant simulation program. 

Hourly power or fuel consumption data is usually available for each generating 

unit in the utility system. Thus the utility card file is designed primarily 

to allow for the input of utility plant physical and operating characteristics. 

Also, a quantitative Indicator of unit to stack coupling is provided, since this 

enables an estimation of stack thermal emissions - a critical factor in estimat-

Ing smoke plume rise. 

Utility File Card Formats - Each utility plant requires a plant identification 

card, and a plant description card. Each generating unit within the plant 

requires a unit emission card. Formats and an example of each are shown in 

Figure 3.2. A description of each item on the cards is provided in Table VII. 

Computations 

As with the industrial sources, the hourly SO emission and thermal 

emission are computed. In this case, hourly unit power load data are provided. 

This data is assumed to reside in the master file. 

The following notation Is employed: 

j the plant index, j = 1,2,...,J; 

i. the unit index for plant j, 

1. = 1,2,...,I • 

k the stack index for plant j, 

k. = 1,2,...,K.; 

J J 

L^ the hourly load on unit 1 ; 
j j' 

T and T° the hourly thermal input to and thermal emission from 

unit 1 respectively; 

C^ the hourly coal (tons) burned in unit 1.; 



UTIL ITY SOURCE IDENTIFICATION CARD 

UTILITY I.D-
NAME 

^ 

^ 

NAME AND ADDRESS 

n i l W- CERMACK 

UTILITY SOURCE DESCRIPTION CARD 

UTILITY 
NO. 

1 3 

2 

/ 

/ 
/ 

TYPE 

5 8 

4911 

. 

^ 

GRID 

10 13 

0407 

\ e 

COORDINATES 

K 

15 19 

6.4 

y 
20 24 

- 1 9 

s 
^ 

NO 
S 

\ 
C 

26 Z? 

5 

\ 
0 

^ 
/ 
/ 

STACK HEIGHTS 

NO 

29 30 

HGT 

31 33 

290 

NO' 

3435 

2 

HGT 

36 38 

290 

NO' 

3940 

3 

HGT, 

41 43 

290 

NO' 

4445 

4 

HGT 

46 48 

290 

NO. 

4950 

6 

HGT 

51 53 

450 

NO 

54 55 

HGT 

56 58 ' 
^ 
^ 

NO 
U 
N 
1 

1; 
60 61 

2 

\ 

= 

7o 
SUL
PHUR 
COAL 

63 65 

30 

I 
^ 

/ 

TEMP 
GAS 
AVAIL 

67 70 

50 

\ 

i 
J 

72 80 

STACK AND UNIT IDENTIFIERS' NUMBERSMUST BE CONSISTENTLY LEFT 
OR RIGHT ADJUSTED 

UNIT EMISSION CARD 

UNIT TO STACK COUPLING 
PRICE 

BOILER 
GAS 
THERM) 

52 56 

PRICE 

COAL 

{ ^ / T H E R M ) 

/ 

PRICE 

POLLUTION 

GAS 

( ^ / T H E R M ) 

64 68 

PRICE 

LOAD 

SHIFT 

( ^ /THERM) 

7 0 74 

MAX 

POLLUTION 

GAS 

(THERMS) 

7 6 8 0 

Fig. 3.2 Utility File Card Formats 

113-1142 
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Table VII 

UTILITY NO. 

UTILITY I.D. 
NiKE 

N;IIE and 

ADEKESS 

Plant sequence number 

A symbolic plant code name 
dot to exceed 8 characters) 
which will be used for print out identification 

Complete plant name and address 

1 - 3 

5 - 12 

1^ - 80 

UTILITY SOURCE DESCRIPTION CARD 

1 

2 

3 

4 

5 

6 

7 

8 

9 

UTILITY NO. 

TYPE 

GRID 

COORDINATES 

NIHBER OF 
STACKS 

STACK DATA 

NUMBER OF UNITS 

% SULPHUR 
COAL 

TEMP GAS AVAIL 

Plant sequence number 

Standard industrial code 

City of Chicago square mile number 

X and y coordinates relative to standard 
coordinate system. 

Nrmber of plant stacks 

Six stacks maximum 

NO - Stack identification number 
HGT Stack height in feet 

N'jmber of plant genei'ating units 

Average percent of sulphur in coal 

The average ambient temperature (»F) at 
plant usually receives "A^^ 

y leceives interruptlble" b 

city 

which the 

oiler gas. 

1 

5 

9 

15 

26 

29 

60 

62 

66 

- 3 

- 8 

- 13 

- 25 

- 27 

- 58 

- 61 

- bU 

- 68 
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UNIT EMISSION CARD 

NO. 

1 

2 

3 

A 

5 

6 

ITEM 

UTILITY NO. 

UNIT NO. 

MAXIMUM 
LOAD 

% GAS 
CONVERT 

COEFFICIENTS 
OF THERMAL 
INPUT VS. 
LOAD 

UNIT STACK 
COUPLING 

DESCRIPTION 

Plant sequence number 

Unit identification number 

The maximum unit load ( megawatts) 

The percent of maximum load which can be 
supplied by gas. 

The production function (assumed linear) for 
each unit. i.e. 

T = A L + B 

where T is thermal input 
L is unit loading 
A, B are coefficients' 

Unit to stack coupling description 
STACK NUMBER - must agree with same stack 

identification on utility description 
card. 

WEIGHT - The average percent of this unit 
emission which goes up stack identified 
by this stack number 

CARD COLS 

1-3 

5 - 6 

8-12 

lî  - 16 

18 - 29 

31 - 50 
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. and B, the coefficients of the (assumed) linear production 

"^ ' function of unit 1. ( Z i ^ H I ^ ^^^^ ^^^ ^'^ - ' -

associated with a linear assumption is not great). 

The plant subscript j Is dropped for simplicity. Thus, 

!''• = A. L. + B. and 
1 1 1 1-

T° = .15 TJ 
1 1 

The total unit SO^ emission is then computed as follows: 

I 5 , T : (Th/Hour) x 10 (Btu/Th) 
C (Tons/Hour) = ' ~" ^ 

i 12000(Btu/Lb) x 2000 (Lb/Ton) 

SO2 (Lb/Hour) = C^ X 36.8 X %S^ 

(1) 

(2) 

(3) 

(4) 

1 

where % S is the percent of sulphur in the coal. 

When the ambient temperature is such that dual fuel generator units 

are receiving gas, the amount of SO. is correspondingly reduced. 

These emissions are now distributed among the stacks: 

°̂2, = ? ,\l °̂2. (5> 
k 1 = 1 1 

and T° = I^^Wki ^1 (̂ ) 

where Ŵ ^̂  are the unit to stack coupling coefficients (weights) . 

Note that 

for all 1. 
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18000 

E 16000 

^ 14000 
a. 

12000 — 

UJ 

CO 10000 
V) 
o 
D: 

8000 — 

6000 

— 

— 

1 1 1 1 1 > 

FITTED THERMAL INPUT / / 

>/^ ACTUAL THERMAL INPUT 

// * 

1 1 1 1 1 1 

— 

— 

75 100 125 150 175 
LOAD.mw 

200 225 250 

112-9796 
Fig. 3.3 Typical Gross Thermal Input vs. Load Curve and Least 

Squares Approximating Line 
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Example 

Consider the example of the FISK power p l a n t . Assume the loads on uni t 

18 and 19 are 150 and 350 Mw, r e spec t ive ly , and 3% su l fu r coa l i s being used as 

fuel . 

Then 

^Is = ^8 h8 + 1̂8 

= (98.922)(150) + (-72.52) 

= 14765 (Therms/Hour) 

and 

Thus, 

and 

1̂9 ° "̂ 19 ̂ 19 "̂  -̂ 19 

= (84.855)(350) + (-262.5) 

= 29437 (Therms/Hour) 

(14765) x 10^ ,, ,„ ,„ , 
^ 8 = (12000) (2000) = " (Tons/Hour), 

SO = 61 X 36.8 X 3 = 6734 (Lb/Hour), 
18 

0 = .15 X (14765) = 2215 (Therms/Hour), 

ha 

_ (29437) X 10^ 
^̂ 19 - (12000) (2000) - ̂ 22 (Ton/Hour), 

SO = 122 X 3 = 13468 (Lb/Hour), 
19 

T°g = 4415 (Therms/Hour). 

All of unit 19 output goes to stack 5. Thus, 

SO = SO = 13468 
5 ^19 

T? =T°g =4415 

Unit 18 output i s equally d i s t r ibu ted between s tacks 1 through 4. Thus, 

SO2 = (.25)(6734) = 1683 
1 

SO, = S0„ = S0„ 
2 ^3 ^ 
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T° = (.25)(2215) = 554 

= T° = T° = T° 
2 ^3 4̂ 

A sample input for the FISK power plant is as follows: 

SAMPLE INPUT FOR PLANT SIMULATION PROGRAM 
D A T E . L 1 M I T S = 2 ; 
•66/01/01'.'66/01/01','67/01/01','67/01/05' 
UTILITIES^ 1: 

2 FISK FISK n i l W. CERMACK 
2 4911 0407 6 . 4 - 1 . 9 5 1 29 02 2 90 3 2904 2905 450 2 3 . 0 50 
2 18 170 0 9 8 . 9 2 2 - 7 2 . 5 2 1 252 253 2 5 4 25 0 3 . 1 8 2 
2 19 353 62 8 4 . 8 5 5 - 2 6 2 . 5 5 100 2 . 9 3 5 3 112 

SOURr.ES=l ; 
2 CAMPBELL CAMPBELL SOUP COMPANY 2550 WE.ST 35TH STREET 
2 2032 0 8 0 9 8 .2 - 3 . 5 17525 17 5 252 5050 UWWWWSH 
2 500 5000 6 6 6 5 5 4 2 4 6 7 6 6 70 9 9 9 9 7 0 2 0 2 0 3 0 3 030 2 . 8 lOO 0 0 100 100 40 . 0 4 2 

3.7.3 Operation of Emission Simulation Program 

This section describes the use and operation of the plant simulation 

program. Figure 3.4 shows a schematic input - output diagram of program require

ments . 

Input 

The plant simulation program expects the following information: 

1) A title card (80 characters); * 

2) Data selection; 

3) A master file tape which contains a day of the week code, 

temperature, and power plant unit loading by hour; 

4) The industrial and utility source files described above. 

A version of the plant simulation program does exist which will accept 

card input for item 3. However, if the number of power plants is large or the 

time horizon under consideration is long, the use of a master file tape is 

recommended. 



TITLE 
AND 

DATE 
SELECTION 

• 

INDUSTRIAL 
CARC 
FILE 

6 
HOURLY EMISSIONS 
(TAPE) 

) 
1 

V 
PLANT 

SIMULATION 
PROGRAM 

JTILITY 
CARD 

F 1 LE 

i 

HOURLY 
EMISSIONS 

( PRINT) 

MASTER F I L E : 

CALENDAR 
TEMPERATURE 
UTILITY LOAD 

113-1143 
Fig. 3.4 Input-Output Diagram of Plant Simulation Program 
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The day of the week code is a number from 1 to 7 corresponding to 

Monday through Sunday. If a holiday occurs, the day of the week code is pre

ceded by a 1. Thus, if Wednesday is a holiday the code would be 13. To access 

the day of the week code, the plant simulation program looks for a station with 

the name 'CALENDAR' and a parameter name "DAY_WEEK'. 

The hourly temperature is currently accessed by the station name 

MIDWAY' (corresponding to that airport meteorological station) and the parameter 

name 'TEMP'. These identifiers can easily be changed by referring to the listing 

in the appendix. 

To access the utility plant data, the program combines the five charac

ters 'LOAD ' with the two character unit identification number to create the 

unit load parameter name. Thus, referring to the Fisk plant example introduced 

in the previous section, the program will look for the station name 'FISK' and 

the parameter names 'LOAD 18' (generator unit 18) and 'LOAD 19' (generator 

unit 19) on the master file. 

The appendix section shows an example of the input and output DD card 

formats (B) as well as program listings (C8). The program expects to operate 

for a minimum of one twenty-four hour period. The data selection cards provide 

the facility of selecting any desired date combinations which are within the 

master file date limits. The only restriction is that dates must be selected 

in increasing order from oldest to most recent. In the example, we have chosen 

to compute plant emissions for January 1, 1966 only and January 1 through Janu

ary 5, 1967, inclusive. 

Output 

The output of the plant simulation program is an hourly history of both 

industrial-commercial and utility plant SO^ and thermal emissions. The 

example below shows the output for the FISK utility plant and the Campbell 

Soup Company. This output is also recorded on magnetic tape in a format that is 

accepted by the atmospheric dispersion model which is incorporated in the APICS 

system. The dispersion model program and its operation are discussed in 

Section 
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PLANTSIM: Sample Output 

SAMPLE INPUT FOR'PLANT SIMULATION PROGRAM 
DATe:67/Cl /05 

UR 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

]UR 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 

F ISK _ 1 
Q_S02 

0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 

37 ,16 '> 
9 2 4 . 4 9 3 

1 5 2 7 . 4 2 2 
1 6 9 8 . 0 6 3 
1 8 U . 8 2 3 
1 .368.703 
1 6 4 1 . 1 8 3 
1 6 4 1 . 1 8 3 
1 3 1 1 . 8 2 3 
1 8 1 1 . 8 2 3 
1 3 1 1 , 2 7 8 
1 6 L 7 . C 5 5 
1 8 6 8 . 7'J3 
1 6 7 5 . 3 1 1 
1 5 6 1 . 5 5 0 
1 8 6 8 . 7 0 3 
1 6 2 9 . 8 0 7 
1 0 7 2 , 3 8 1 

O.C 

CAMPBELL 
Q_S02 

9 8 4 . 1 6 3 
9 8 4 . 1 6 3 
9 8 4 . 1 6 3 
9 8 4 . 1 6 3 
5 9 0 . 7 6 8 
9 9 0 . 7 6 8 
9 9 4 . 0 7 1 
9 6 4 . 1 6 3 

1 3 5 4 . 3 7 9 
1 3 5 4 . 3 7 9 
1 3 5 4 , 3 7 9 
1 3 5 4 , 3 7 9 
1 3 5 4 . 3 7 9 
1 3 4 7 . 7 7 4 
1 3 5 1 . 0 7 7 
1 3 5 1 . C 7 7 
1 3 5 7 . 6 0 2 
1 3 6 4 . 2 8 7 
1 3 6 4 . 2 8 7 

.. 1 3 6 7 , 5 9 0 
1 3 7 0 . 8 9 2 
1 3 7 0 . 8 9 2 
1 3 6 7 . 5 9 0 
1 3 6 7 . 5 9 C 

F ISK _1 
g_HEAT 

C o 
0 . 0 
C O 
0 . 0 
p.o 

1 2 . 1 1 9 _ 
3 0 1 . 4 5 5 
4 9 8 , 0 7 3 
5 5 3 . 7 1 6 
59C .812 
6 0 9 , 3 6 0 
5 3 5 , 1 5 8 
5 3 5 , 1 6 8 
5 9 C . a i 2 
59C .812 
4 2 7 . 5 9 1 
5 2 4 . 0 4 0 
&<'/9, 35C 
5 4 6 . 2 9 7 
5 0 9 . 2 0 1 
6C9 . 360 
5 3 1 . 4 5 9 
3 4 9 . 6 9 0 

0 . 0 

CAMPBELL 
Q..HEAT 

3 4 3 . 8 4 5 
3 4 3 . 8 4 5 
3 4 3 , 8 4 5 
3 4 3 , 8 4 6 
3 4 6 . 1 5 4 
3 4 6 , 1 5 4 
3 4 7 . 3 0 7 
3 4 3 . e-'ib 
- f 73 .192 
A 7 3 . 1 9 2 
4 7 3 . 1 9 2 
4 7 3 . 1 9 2 
^ 7 3 . 1 9 2 
^ 7 0 , 8 3 4 
4 7 2 . 0 3 8 
4 7 2 . C 3 8 
4 7 4 . 3 4 6 
4 7 6 . 6 5 4 
4 7 6 . 6 5 4 
4 7 7 . 8 0 7 
4 7 8 . 9 6 1 
4 7 8 . 9 5 1 
4 7 7 . 8 0 7 
4 7 7 . 8 0 7 

F ISK _2 
Q_S02 

C O 
0 . 0 
C O . 
0 . 0 
0 . 0 

3 7 , 1 5 4 
9 2 4 . 4 9 3 

1 5 2 7 , 4 2 2 
1 6 9 3 , 0 5 3 
1 8 1 1 , 8 2 3 
1 8 5 8 , 7 0 3 
1 6 ' t l . l 8 3 
1 6 4 1 . 1 3 3 
1 3 1 1 , 8 2 3 
1 8 1 1 , 8 2 3 . 
1 3 1 1 , 2 7 8 
1 5 0 7 , 0 5 5 
1 3 5 8 . 7 0 3 
1 6 7 5 . 3 1 1 
1 5 6 1 , 5 5 0 
1 0 5 8 , 7 0 3 
152 9 , 8 0 7 
1 0 7 2 , 3 8 1 

0 . 0 _ 

" " " - -

• • - -

F I S K _2 
Q_HEAT 

0 . 0 
0 . 0 

O.'J 
0 . 0 
0 . 0 

1 2 . 1 1 9 
3 0 1 . 4 6 5 
4 9 8 . 0 7 3 

. . _ _ _ 5 5 3 . 7 1 6 . 
5 9 0 . 6 1 2 
6 0 9 . 35f' 

__ 5 3 5 . 1 6 8 _ 
5 3 5 . 1 6 8 
5 9 0 . 8 1 2 
5 9 0 . 8 1 2 . 
4 2 7 . 5 9 1 
5 2 4 . 0 4 0 

_ . 6 0 9 . 3 6 C 
5 4 6 . 2 9 7 
5 r ' 9 . 2 r ' 3 
6 ? 9 . 3 6 r . 
5 3 1 . 4 5 9 
3 4 9 , 6 90 

0 , 0 

._. . . - . 

- -- — 

_. 

- . -

-

F I S K _ 3 
Q_S0 2 

~ C o 
P . O 
P . O . 
0 . 0 

p.o 
3 7 . 1 6 4 

9 2 ' : . 49 3 
1 5 2 7 . 4 2 2 
1 5 9 8 . 0 6 3 
1 8 1 1 . 8 2 3 
1 8 6 8 . 7 ' '3 
1 6 4 1 . 1 8 3 
1 6 A 1 . 1 8 3 
1 . 8 1 1 . 8 2 3 
1 8 1 1 . 8 2 3 
1 3 1 1 . 2 7 8 
1 6 0 7 . 0 5 5 
1 8 6 B . 7 . J 3 
1 6 7 5 . 3 1 1 
15 6 ! . 5 5 1 

. 1 8 6 8 . 7 " ) 3 
1 6 2 9 . 8"i7 
1 0 7 2 . 3 3 1 

C O 

___ 

-

,. . 
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4.0 Master File Maintenance 

An appropriate philosophy is to store at least two years' worth of infor-

mation on a master tape. It is, of course, desirable to start a master tape the 

first year and to update it as additional information becomes available. Magnetic 

tapes containing information in the master file format are first created as 

described in Section 3 above. Then the information on these "masters" may be 

combined, segmented, and used as a basis for function calculations as desired to 

obtain new masters by using the various file manipulation programs described 

below. 

There are three MERGE programs to combine the information from two tapes 

onto a third tape to make a new master; a SUBFIL program extracts a subset of the 

information from a master file to generate a new master; and a FUNCTION program 

calls a user-coded subroutine to evaluate a function of parameters from an old 

master tape and then puts these on a new master tape. See Appendix A for sche

matic flow charts indicating when it is appropriate to use each in generating the 

master files. For sample deck structures see Appendix B. 

A large number of tapes are generated by the APICS system necessitating 

a method to index information pertaining to the contents of the tapes. It becomes 

desirable to maintain a card file of identifying information such as data set 

names, data types, dates, source tape numbers, and generating programs. A sugges

ted format for these cards is given in Appendix A4. It is further recommended 

that raw data be kept on unlabelled 7-track tapes and that labelled 9-track tapes 

be used for processed data such as master tapes and output arrays from search runs. 

^•1 Merging Programs 

Each of the three MERGE programs has a unique purpose. MERGEl and 

MERGE2 are fast special-purpose routines, and MERGE3 1= » i • K.I I 
= , dim iiiiKGtj is a slightly slower, more 

general program. In most cases, the order nf .h . . 

' °'"*̂ '' °f the two input tapes is important, 

and there is no card input to these programs. 
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When running merge programs, DD cards must be supplied for the two 

input tapes (OLDFILl and 0LDFIL2) and for the output tape (NEWFILE). The usual 

DCB specifications for NEWFILE are RECFM=V and BLKSIZE=20000. 

Thus, to modify the DD cards in the running deck for another merge run, 

it is only necessary to change dsnames to correspond to those on the appropriate 

magnetic tapes. (The volume serial number for the tapes are specified on ASP 

Setup cards.) 

The printed output Includes listings of the dates, stations, and 

parameter names on all tapes. Each date is printed as the record for the day is 

written onto the new master. Figure 4.1 illustrates the general merge operation 

required to update a master file. 

4.1.1 MERGEl 

This program merges the information for the same hours of observation on 

two tapes in the master file format to give a new master tape. This program is 

very fast but there are some restrictions. 

(1) The two masters must have the same starting dates, 

(2) There must be no overlapping of stations ^or which data is con

tained on the two tapes. For example, CALENDAR information* should 

appear on only one of the two tapes, This also Implies that values 

for additional parameters may not be added to those for a station 

on an existing master tape. 

(3) If the dates for which Information is given on the first tape 

extend beyond the second then the output master tape must be 

padded with "missing" information for the parameters that appeared 

on the second tape. 

(4) The program terminates when it gets to the end of the first tape. 

Thus, if the dates on the second tape extend beyond those on the 

first tape, the rest of the data is ignored and the new master 

goes only as far as the first master. 

*Remember that the first 6 characters of each record serve as the date identifica
tion for matching up and retrieving information from master tapes, while the 
CALENDAR information is simply treated as another station. 
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INFORMATION 

112-9726 

Fig. 4.1 Data Translation and Master File Update 



61 

4.1.2 MERGE2 

This program adds all of the information from one tape to the end of the 

information on another to generate a new master tape. The usefulness of this 

program is more limited than is the case for the other merge routines, but it is 

fast and should be used when appropriate. The second tape must exactly match 

the first tape in two respects. 

(1) The starting date for informalton on the second tape must match 

the day after the last data on the first tape. 

(2) The same stations and parameters must be given on each tape, 

4.1.3 MERGE3 

This is a completely general program for merging the information on any 

two master tapes to create a new master file containing all of the relevant 

information. There is no restriction on the dates, stations, or parameters con

tained on the input tapes. However, the generality of this program makes it 

rather slow, so MERGEl and MERGE2 should be used wherever possible. 

In general MERGE3 is most efficient when the (larger) tape with the 

most parameters is designated OLDFILl. 

When both tapes contain some of the same data, values are taken from 

the second tape (0LDFIL2). However, if the value is recorded as missing on one 

tape (i.e., l.OE+20), the value from the other tape is used. 

If information on one tape is given for dates extending beyond those 

on the other input tape, missing values are supplied by the program wherever 

necessary to fill out a complete set of data on the resulting master tape. 

In addition to the printed output summary as obtained from MERGEl 

and MERGE2, the final parameter values for all three tapes are printed for 

MERGE3. This printout is also obtained for the first and/or last matching date 

for tapes with different starting and/or ending dates. Thus it is possible to 

check on how this program is working and to check on which values are still 

missing when updating master tapes as information becomes available from a wide 

variety of sources. 
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4.2 The SUBFIL Program 

d to generate a new master 

It is obvious that as the 

This program is used to generate a new master tape containing a subset 

of the information contained on an input master tape, 

volume of data in the master file grows, the processing time to access portions 

of this data increases rapidly. Since the usual procedure will be to concen

trate on a subset of the master file for a sequence of processing runs or 

analyses, a program has been written to extract the desired subset and place it 

on a separate "subfile." (See Figure 4.2.) 

The subfile will contain information for the same dates as the input 

file, but only the stations and parameters of interest will appear. Information 

in this new master tape may then be retrieved more economically. 

The input cards for this program consist of a title card to identify 

the printed output followed by out-stations and parameter specifications in a 

format similar to that for search runs. (An "out-station" is any station for 

which data is available in a master file and from which data is to be retrieved 

in order to form a subfile.) The parameter names may be omitted if all are 

desired for a station, and time delays may be specified for appropriate 

parameters. 

The input format to the SUBFIL program is as follows: 

SUBFIL INPUT DESCRIPTION (Note: Information enclosed in parentheses is explana
tory only and should not be punched) 

TITLE (80 characters - descriptive information) 
OUT_STATIONS=NO; (NO=Number of OUT stations) 
(OUT station definition cards - one set per station) 
STATION='NAME ' PARAMS=NP; (NP=Number of output parameters or PARAMS=may be 

omitted if all parameters for this station are 

desired) 
(Output parameter definition cards - one card per parameter) 
PARAM='NAME '; 

END (This card must follow each case) 
STOP (This card must follow the run) 
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Fig. 4.2 Subfile Generation 
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A sample input deck might be -

SAMPLE SUBFILE 
OUT STATI0NS=2; 
STATI0N='MIDWAY' PARAMS=3; 

PARAM=' TEMP ' ; 
PARAM='WIND_DIR'; 
PARAM-'WIND__VEL' ; 
STATION='U_OF_C' PARAMS=2; 

PARAM='S02_S1'; 
PARAM='S02_S2'; 

END 
STOP 

This example would select from the master file the parameters temperature 

(TEMP), wind direction (WIND_DIR), and wind speed (WIND_VEL) for Midway Airport 

and the SO^ emission data for stacks one (S02_S1) and two (S02_S2) of the 

University of Chicago heating plant and place them on a separate master file. 

The starting and ending dates in the header for the new master would be the same 

as those for the old master. However, if delays are specified, data for the 

last day will not appear. 

When executing the SUBFIL program DD cards must be supplied for a temporary 

data/set (CARDS), an input tape (MASTER), and an output tape (SUBFILE). (See 

Appendix B.) The usual DCB specifications for SUBFILE are, RECFM=V and 

BLKSIZE=20000. The correct dsname for MASTER must be specified, and an appro

priate dsname specified for SUBFILE for each run. The volume serial numbers of 

the tapes are specified on ASP Setup cards. 

The printed output includes listings of the dates, station, and parameter 

names on both tapes. Each date is printed as the record for the day is written 

onto the new master. (See Appendix D.) 

4.3 The FUNCTION Program 

This PLl program is used to create new master tapes containing information 

based on or derived from parameter values which already exist on master tapes. 

For example, the atmospheric stability index could be derived from raw meteoro-
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logical data and stored on a new master tape. The SUBFIL program is used as a 

basis for this program. The FUNCTION program requires a user-coded subroutine 

to calculate the desired functions of the parameters. The calculated values 

passed back to the FUNCTION program are then output on a new master tape. 

The new master tape will have information for the same time period as the input 

master, but only the parameters for the specified "function" station will be 

included. 

Input and output station and parameter specifications are given in the 

search type input for the FUNCTION program. The program reads the master 

tape and passes the specified parameters to the user-coded FORTRN subroutine. 

(FORTRN is also the name of a distinct retrieval program discussed in Sec

tion 6.0 of this manual.) The subroutine must be programmed to process the 

information for one day each time it is called. 

The argument list for the FORTRN routine consists of seven items as 

follows: 

These specify the year, month, and day for the 

information in the arrays for this day. 

NIN The number of input parameters from the master tape. 

PARIN The input array dimensioned 24*NIN. The parameters are 

in the order specified in the search-like input to the 

program. Hourly parameter values are given for 24 hrs 

of the day starting with midnight. 

NOUT The number of output parameters specified for the FUNCTION 

(output) station in the input. 
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The array of calculated value dimensioned 24*NOUT. The 

parameters should be in the order specified in the input 

with values given for 24 hrs of the day starting with 

midnight. A value of 1.0E+20(lo2°)should ,, i„,erted for 

missing values in order to be compatible with the rest of 

the programs in the APICS system. 

The input format to the FUNCTION program is as follows: 

FUNCTION INPUT DESCRIPTION (Note: I;;Jo--^°;; - g ° - ^ '.LllTlTlT^tlu..) 

TITLE (80 characters - descriptive information) 
IN STATIONS=NI; (NI=number of IN stations) 

^STION:^N^""-":^S=fr?;-(^":n::Lr:fl:;;rJarameters or PARA.IS=ma^^ 
biAliuw HAm, ^^ omitted if all parameters for this station 

are desired) 
(Input parameter definition cards - one card per parameter) 
PARAM='NAME ' DELAY=TD; (TD=time delay in hours up to 24 max, or _ 

lAKMi HAnr. DELAY=may be omitted if no delay is appropriat 
for this parameter) 

(A function definition card for the output station) 
FUNCTION='NAME ' PARAMS=NP; (NP=number of output parameters associated 

with the station name specified after 
FUNCTION=) 

(Output parameter definition cards - one card per parameter) 
PARAM='NA.ME '; 
END (This card must follow each case) 

STOP (This card must follow the run) 

A sample input deck might be 

SAMPLE FUNCTION 
IN_STATI0N=1; 
STATION='MIDWAY' PARAMS=3; 
PAPJ\M='CLD_SUM4'; 
PARAII='CEIL'; 
PARAI'I='WIND_VEL'; 
FUNCTION='STAn' PARAMS=2; 
PARAM='TUFjreR_A'; 
PARAM='TURNER_B'; 
END 
STOP 
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This example would select from the master file the parameters cloud 

cover (CLD_SUM4), ceiling (CEIL), and wind speed (WIND_VEL) for Midway Airport, 

and pass them to a user-coded subroutine. A new master file could then be 

created containing a "station" named STAB with parameters indicating the atmos

pheric stability (TURNER_A and TURNER__B) as described in Section 3.5. 

As in the case of the SUBFIL program, starting and ending dates in the 

header information for the new master tape would be the same as those for the 

old master; and if time delays are specified, data for the last day will not 

appear. 

When executing the FUNCTION program, DD cards must be supplied for a 

temporary data set (CARDS), an input tape (MASTER), and an output tape (SUBFILE). 

(See Appendix A.) The usual DCB specifications for SUBFILE are, RECFM=V and 

BLKSIZE=20000. The correct dsname for MASTER must be specified, and an appro

priate dsname specified for SUBFILE for each run. The volume serial numbers 

of the tapes are specified on ASP Setup cards. 

The printed output includes listings of the dates, station and param

eter names on both tapes. Each date is printed as the record for the day is 

written onto the new master. (See Appendix D.) 

This program may also be used for purposes other than creating new 

master files [e.g., to calculate and punch a deck of cards containing historical 

12-hr SO averages for studying medical effects of air pollution ]. In such 

cases, the specifications for the SUBFILE data set may be DDNAME=DUMMY, but it 

is still necessary to include a DCB specification. [The FUNCTION program is 

written in PLl; and as PLl is presently implemented under OS/360, DCB specifi

cations must always be included for dummy data sets.] 

A reference to this facility is given in Table I, but the program has not 
been incorporated into the APICS system. 
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5.0 Master File Search 

Searches of master tapes are made to generate output arrays on tape 

containing the information of interest in the order specified in the search 

input. The data is then retrieved from tape by retrieval programs and passed 

to user-coded FORT routines as described in Section 6. There is also an option 

in one of the search programs to pass the information in the output array di

rectly to a user-coded FORT routine. The general search routine is illustrated 

in Figure 5.1. 

The search program locates the data of Interest on the master tape by 

using the 8-character station and parameter names. The parameters for which 

values are to appear in the output array are specified as "out-stations." It 

is possible to specify "band-limits" as restriction on the parameters of inter

est or on other parameters stored under "met-stations." For example, one or 

more "date-limits" are normally given, and "hour-limits" (0-23) may also be 

specified. The programs will then retrieve only data which lies within these 

specified time bands. These must be specified in ascending order for a particu

lar search. Time delays may be specified for appropriate out-station parameters 

to facilitate comparing values of some parameters with the values of others 

recorded a few hours earlier. 

A complete printout of the output array under appropriate headings may 

be obtained directly from the search run. The information in the output array 

may be retrieved and operated upon by a FORT routine as a second job step for 

the same computer run in which the search was made. However, it is desirable 

to always save the output array from a search, so that, in case the second Job 

step did not work properly, it is not necessary to repeat the search. 

A search of the master file is defined by input of the following 

information: 

1) A title which serves to identify the output array for this 
search on the output data file; 

2) An indicator for how the outuut ar 
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3) A set of date limits which select days of interest; 

4) A set of hour limits which select the hours of interest for each day; 

5) A set of met-stations and search parameters for each, if it is desired to 
limit the search to values in specified ranges of interest. These ranges 
are defined as a set of "band limits" for each search parameter which 
delimits the search on that parameter; 

6) A set of selected output stations and output parameters for each 
station with a time delay for each parameter if desired; 

7) An END card concludes the data for each search. 

Data for several searches may be included, with unique titles used for each. 

A STOP card follows the data for the last search. 

Given the above information, the search program proceeds to search the 

master file data in the following manner: 

1) For each day and hour of interest, a search of the specified search 
parameters is made to determine if all parameters lie within some 
band; 

2) If some parameter does not lie within a band, the search proceeds 
to the next hour; 

3) If all parameters lie within some band, the corresponding output 
parameter values for that day and hour (minus the time delay) are 
recorded on the output data file; 

4) When the search of the master file is complete, the resulting output 
data may be displayed on the printer. 

The input format for the SEARCH program is as follows: 

SEARCH INPUT DESCRIPTION (Note: Information enclosed in parentheses is 

explanatory only and should not be punched) 

TITLE (80 characters - Used to identify array on output tape) 

either 

PRINT='NO or YES'; (Indicates whether the output array should be printed in 

addition to generating a tape fron SEARCHl) 

or 

OPTLIST='PRINT and/or FILE and/or FORT'; (Each option is separated by a coma 
for StiARCH2, where these options specify what to do with 
the output array; i.e., whether to print it and/or to 
generate an output tape and/or to pass it directly to a 
FORT routine) 

^ f 
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DATE_LIMITS=ND; (ND=Number of date limits or 0 if all are desired) 
(Date limit cards - Each pair separated by at least one blank) 
'YL/ML/DL','YU/MU/DU' (Lower date limit','upper date limit') 

HOUR_LIMITS-NH; (Nll=Number of hour limits or 0 if all are desired) 
(Hour limit cards - each pair separated by at least one blank) 
HL, HU (Lower hour limit, upper hour limit) 

MET_STATIONS"NM; (NM=Number of MET stations) 
(MET station definitions cards - one set per station or 0 if none are desired) 
STATION̂ 'NAJIE ' PARAMS-NP; (NF=Number of SEARCH parameters) 
(SEARCH parameter definition cards - one set per parameter) 
PARAM«='NAME ' BANDS=NB; (NB-Number of band limits for this parameter) 
(Band limit cards - each pair separated by at least one blank) 
BL, BU (Lower band limit, upper band limit) 

OUT_STATIONS=NO; (NO=Number of OUT stations) 
(OUT station definition cards - one set per station) 
STATION-'NAME ' PARAMS-NP; (NP=Number of output parameters) 

(Output parameter definition cards - one card per parameter) 
PARAM='tJAME___' DELAY-TD; (TD=Time delay in hours up to 24 max or DELAY-

may be omitted if no delay is appropriate for 
this parameter) 

END (This card must follow each case) 

STOP (This card must follow the run) 

A sample input deck might be as follows for SEARCHl: 

SAMPLE INPUT 1 

PRINT-'NO'; , 
DATE_LIMITS=1; 
'66/01/01','66/01/10' E0UR_LIMITS-1; 6 , 1 8 
MET_STATI0NS-1; 
STATION-'MIDWAY' PARAMS-2; 
PARAM-'WIND VEL' BANDS-1; 
PARAM='WIND~DIR' BAlffiS-l; 
OUT STATIONS-2; 
STATION-'MIDWAY' PARAMS-3; 
PARAM-'WIND D I R ' ; 
PARAM-'WIND V E L ' ; 
PARAH-' TEMP''" D E L A Y - 1 ; 

STATION-'U OF C PARAHS-2; 
PAPJU!='S02 Sl"^ D E L A Y - 2 ; 

PAP>AM-'S02 S 2 ' D E L A Y - 2 ; 
END 
STOP 

5,10 
200,250 

For SEARCH2, the second card must be of the form: 

OPTIONS-'FILE'; 
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This example searches the master file between the dates 66/01/01 

and 66/01/10 and between the hours 0600 and 1800 for each day. For each hour 

of interest, the wind speed (WIND_VEL) must be between 5 and 10 knots and 

the wind direction (WIND_DIR) must be between 200 and 250 degrees. If these 

conditions are satisfied, the values of the parameters wind direction, wind 

speed, and temperature (TEMP minus a one hour time delay at Midway Airport; 

and SO2 emissions data for stacks one (S02_S1) minus a two hour time delay 

and two (S02_S2 minus a two hour time delay) from the University of Chicago 

heating plant are placed on the output data file. The printed results of this 

search are shown below. 

SAMPLE INPUT 1 

66/01/03 
66/01/03 
66/01/03 
66/01/03 
66/01/04 
66/01/05 
66/01/05 
66/01/05 
66/01/08 
66/01/08 
66/01/08 

6 
14 
16 
17 
10 
15 
16 
17 
13 
15 
17 

MIDWAY 
TEMP 

24.000 
33.000 
37.000 
37.000 
29.000 
45.000 
47.000 
48.000 
12.000 
18.000 
18.000 

MIDWAY 
WIND_DIR 

240.000 
240.000 
220.000 
220.000 
210.000 
210.000 
210.000 
200.000 
220.000 
230.000 
220.000 

MIDWAY 
WIND_VEL 

10.000 
10.000 
9.000 
10.000 
10.000 
6.000 
6.000 
6.000 
7.000 

10.000 
7.000 

U OF C 
S02_S1 

396.410 
492.610 
498.150 
489.350 
605.290 
454.620 
434.540 
420.650 
719.220 
658.240 
644.820 

U OF C 
S02_S2 

349.480 
380.120 
386.200 
377.080 
331.120 
297.190 
313.700 
290.590 
396.380 
377.950 
347.220 
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Choosing a Search Program 

There are three search programs in the APICS system. Their function 

and the use of the computer storage units differ somewhat so there are times 

when it is appropriate to use each of them. 

SEARCHl is most useful for small searches and it MUST be used when 

more than 250,000 values will result from the search. There is a limit of 

about 150,000* search items if printing is desired. 

SEARCH2 is more efficient for large searches and when printing the 

array is the only object. Up to 250,000 values may be printed and/or stored 

in the computer at once to be passed to the user-coded FORT routines for further 

processing. (About 150,000* values at a time is the limit using the retrieval 

programs described in Section 6.) 

SEARCH3 is similar to SEARCHl but data points are discarded if missing 

values are encountered. 

There is a limit of 100 output parameters for the search routines as 

presently coded This restriction could be removed by changing space alloca

tions and tests as appropriate in each routine. , 

When running the search programs, it is important to specify blocked 

records for the OUTPUT and SCRATCH data sets. The usual DCB specifications 

are RECFM=VB with BLKSIZE-20000 for OUTPUT and 5000 for SCRATCH. 

5.1 Formats of SEARCH Input and Output Tapes 

The format of the information on the input and output tapes should NOT 

be of particular interest to users of the APICS system. However, the following 

information may be helpful. 

The limit of about 150,000 data items assumes a million bytes of fast core are 
available far rhp system. ^ 
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5.1.1 Master File Format 

The format of the master tape used as input for search runs is 

described below: 

A 
(a) The first record is always two bytes long. 

The first 8 bytes contain binary information with 4 bytes for 
the number of stations and 4 bytes for the total number of 
parameters, NPAR. 

The last 12 characters gives the starting and ending dates for 
the tape; e.g., 680101690630 would specify a tape starting on 
1/1/63 and ending on 6/30/69. 

(b) The second record gives station information with 16 bytes of 
information for each station as follows: 

The first 8 characters give the station name. 

The next 8 bytes contain binary information with 4 bytes for 
the pointer to the first parameter for the station and 4 bytes 
for the number of parameters for the station. 

[Number of bytes in the record = 16 * number of stations.] 

(c) The third record on a master tape consists only of the 8-charac
ter parameter names given one after the other in the same order 
as the parameter values appear in subsequent records. 

[Number of bytes in the record = 8 * NPAR.] 

(d) Subsequent records then give the hourly parameter values with 
24 hours worth of information in each record starting with 
midnight values. 

The first 6 characters of each of these records contain the 
date; e.g., 690630 for 6/30/69. 

The remainder of the record contains binary information with 
4 bytes for each of the NPAR parameter values given for each 
hour of the day. 

All parameter values are in floating point representation with 
a value of 102° (i.e., l.OE-l-20) used to indicate missing data. 

[Number of bytes in each record = 6-1- 4*NPAR*24] 

A byte contains 8 bits of binary information and may represent an alphanumeric 
character. 
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5.1.2 SEARCH Output Format 

The format of the information on the output tape from a search run is 

described below: 

(a) The first record is always 96 bytes long. 

The first 80 characters contain the title as specified on the 
first card in the search input. 

The next 16 bytes contain binary information with 4 bytes each 
for the number of stations, the number of parameters NPAR, and 
the number of observations NOBS (= the number of hours of observa
tions that satisfied the search criteria). 

(b) The second record contains information about each station 
specified in the search input in a format similar to that 
for the second record on the master tape. There are 16 bytes 
of Information for each station. 

The first 8 characters give the station name. 

The next 8 bytes contain binary information with 4 bytes for the 
pointer to the first parameter for the station and 4 bytes for 
the number of parameters for the station. 

[Number of bytes in the record = 16 * number of stations.] 

(c) The third record contains station and parameter information for 
each parameter in the order specified in the search input. 

There are 16 bytes for each parameter with 8 characters for the 
station name followed by 8 characters foj: the parameter name. 

[Number of bytes in the record = 16 * NPAR.] 

(d) Subsequent records then give the parameter values for each hour 
that satisfied the search criteria. The information for each 
observation time is in a separate binary record. There are thus 
NOBS records, each of which contains NPAR parameter values with 
4 bytes for each in the order specified in the search input. 
All parameter values are in floating point representations just 
as they appeared on the master tape. 

[Number of bytes in each record = 4 * NPAR.] 

5.2 SEARCHl 

This program uses only the fast core storage of the computer and in 

addition uses a scratch tape for collecting the data to be incorporated into the 

output array from the search. Thus it is somewhat cumbersome to use when search

ing for large amounts of information, but it is good for making smaller searches. 
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The master tape is rewound in between searches so the date-limits for 

successive searches may be in any order. The ddnames for which DD cards must be 

supplied are MASTER, OUTPUT, CARDS, and SCRATCH. See Appendix B for the deck 

setup to run a case. 

5.3 SEARCH2 

This program is quite different from SEARCHl internally in that it 

utilizes both fast core and bulk storage* and has additional options for process

ing the output array. The input and output are essentially the same as for the 

other search routines. Only the input card specifying the print options, etc., 

has been changed to accommodate the additional options available in SEARCH2. 

The three options PRINT, FILE, and FORT indicated in the input format 

description above may be specified in any combination. When a printout is the 

purpose of the search run, SEARCH2 is the most efficient since the others always 

create an output tape. 

This is also the most efficient program for large searches, and in 

fact it is the only routine that can pass an array as large as 250,000 elements 

to a FORT routine ALL AT ONCE. This is the amount of storage that would be re

quired for two years worth of date with 14 parameters for each hour, which is 

not an unusual amount of data to be concerned with at one time. 

SEARCH2 stores the output array in bulk core instead of using a 

scratch tape. The listing of this program given in Appendix E includes the 

source code for BPOINTER, a general purpose routine used for dynamic storage 

allocation, as described in Reference 17. Also included is the listing of the 

code for the PL/I to Fortran interfacing routine described in References 11 

and 12. 

When running a search, DD cards must be supplied for ddnames of 

MASTER, OUTPUT, and CARDS. See Appendix B for sample deck setup. 

The term bulk storage refers to the IBM 2361 Large Core Storage device. If 
this unit is not available, modifications can be made so the SEARCH2 ..̂ <,--=™ 
can be used to take advantage of some of its other 
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5.4 SEARCH3 

The program is similar to SEARCHl but data points are omitted in 

case of missing data. Thus hourly parameter values are discarded if any of 

20 
the values specified for that hour are missing (i.e., 10 ). This program 

should be used to search for data for programs which will not interpret 

missing data properly (e.g.: REGRES and STEPMDA). 
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6.0 Access of Retrieved Data 

A series of similar PL/1 programs (FORTRN, FORTRNS and FORTRNK) is 

available for retrieving the information from a search run, and for passing it 

to a user coded FORT subroutine for further processing. All of these programs 

perform essentially the same task. Program FORTRN reads the complete output 

array generated by a search, passes the Information to a FORT subroutine, and 

when control is returned to it, it retrieves another output array from a search 

run, etc. All of the programs return an array with an ID that matches an input 

title card. The sequence of retrieving a data set and processing it in a user 

coded FORT routine is illustrated in Figure 6.1. 

The FORTRN program rewinds the tape from the search run after retriev

ing each array, while FORTRNS continues searching through the tape for additional 

output arrays (if requested). The programs FORTRNS and FORTRNK pass the observed 

values for only a specified number of hours "worth" of data at a time instead of 

the whole data array. This feature makes it possible to process large amounts of 

data in a small amount of computer storage space, and also provides for passing 

different amounts of data to FORT routines to evaluate different data sets 

without having to modify the FORT routine. 

An important feature of FORTRNK is that it uses PLI/FORTRAN Interface 

routine (Refs. 11 and 12) to insure proper error handling, etc. This feature is 

most valuable to the user when he is coding new FORT routines that may not work 

correctly the first time. Also, FORTRNK was made more efficient for passing the 

information a little at a time. 

It is important to use the correct form of this program with the 

various display and computational programs described in Sections 7 and 8, since 

there are different specifications for coding the various FORT routines. Also, 

FORTRNS cannot be used with all sequences of searches, but it is the most 

efficient retrieval program in some cases. 
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Card input for the retrieval programs is described below. The FORT 

programs currently included in the APICS system require no additional input. 

If a user coded FORT routine does require additional input, it will be necessary 

to provide for an additional input data set FT05F001 separate from SYSIN for PLl. 

This is in general not very convenient, even under MVT. 

By following the directions given below, the user can write his own 

FORT subroutines. Appendices G and H contain listings of programs that illus

trate the use of FORT subroutines. Listings of the retrieval programs are given 

in Appendix F. 

See Appendix A for deck structures for running a search followed by a 

FORTRN program that calls a FORT routine to operate on the data. When executing 

retrieval programs, a DD card must be supplied for the tape data set OUTPUT with 

the correct dsname specified and the volume serial number given on the ASP 

Setup card. 
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6-1 Input and FORT Routines for the FORTRN Program 

Subroutine FORT is called with the five arguments - NPAR, NOBS, X, SNAM, 

and PNAM, where 

NPAR is the number of parameters used in the search 

NOBS is the nunber of hours of observation actually found by the search 

program for which NPAR parameter values are in the output array 

X is the array of NOBS*NPAR observed values from the search 

SNAM is the list of NPAR 8-character station names associated with 

the parameters 

PNAM is the list of NPAR 8-character parameter names 

Thus, the last 3 variables should be dimensioned in the FORT routine as 

follows: 

DIMENSION X(NOBS,NPAR) 

REAL*8 SNAM(NPAR), PNAM(NPAR) 

where the number 1 may be substituted for the NPAR's'. Although the station 

and parameter names could continue to be used to firtd parameter values of 

Interest in FORT routines, it has been most convenient to simply "remember" 

the order of parameters specified for the search, and to specify the parameters 

by an index number based on this order. The station and parameter names are 

then only used for identifying printed and plotted output. 

Input for the FORTRN program consists of a title card for each search 

output array of interest, followed by a STOP card (cols. 1-4). (See Appendix B). 

FORTRAN statements to manipulate the data then normally involve DO loops 

with I going from 1 to NOBS and J going from 1 to NPAR with calculations 

performed using X(I,J). 
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6.2 Tnpnr and FORT Rn.tines for the FORTRNS Program 

All specifications are as described below for FORTRNK, but the title 

cards Identifying the output arrays must be in the order used in the search. 

6.3 Input and FORT Routines for the FORTRNK Program 

The five arguments have the same meanings as described above for 

FORTRN. However, the FORT routine may be called several times for each search 

output array with n (a specified number of hours worth of) observations in the 

X array each time. 

In any case, NOBS gives the number of hours of information in X for 

each call of FORT. When all of the observations for a search have been passed 

to the FORT routine, an additional call of FORT occurs with NOBS=0 after each 

search. Then FORT is called one last time after all search output arrays have 

been passed, with N0BS=-1. Coding must be Incorporated into FORT to provide 

for the additional calls. 

The input for FORTRNK is as described for FORTRN preceded by a card 

specifying n in cols. 1-5 where the value of n applies to all search output 

arrays included in this run. (In practice, the last set of values passed to 

FORT from a search run may contain less than n values, but the value of NOBS 

will be adjusted properly.) A value of 99999 may be specified for n if all 

the values are to be passed at once as for FORTRN, but provision must still be 

made for the 2 additional calls to FORT. Note that when N0BS=-1 it is appro

priate to close out the buffers if Calcomp plots have been generated. 
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7.0 Display Programs 

Display programs in the APICS system may be used to: 

1. Print the data specified in search-like input. 

2. Generate time-series graphs on the Calcomp plotter (YOLYPLOT, a 
general-purpose plotting subroutine, is described in detail 
below enabling other types of plots to be obtained easily.) 

3. Produce mesometeorological maps of weather and pollution data on 

the Calcomp plotter. Including an outline map of the city or 

region. 

4. Print graphical displays of frequency distribution in both 2 
dimensions (JJPLOT) and one dimension (HIST). (The use of each 
of these subroutines is described in detail below enabling their 
use in other programs.) 

All of these programs are written so as to be generally applicable to air pollution 

studies in Chicago or any other cities and regions. Minor changes that can be made 

in the programs to adapt them to other situations, purposes, and cities or regions 

are indicated in the writeups for each in this section. 

Listings of the programs are given in Appendix G. Deck structures for 

executing the programs are given in Appendix B. 

Except for the PRINT program, the display programs are written as FORT 

subroutines which operate on data generated in a SEARCH run. The data are normal

ly retrieved, using a FORTRN input program which passes the Information to the 

FORT routine as described in Section 6. Thus two jobsteps are normally required; 

however, these may be executed together as one job with the OUTPUT tape from the 

search run passed to the input program in the second jobstep. Alternatively, the 

programs could be run as one jobstep using SEARCH2 with FORT option specified as 

described in Section 5.3. For programs that generate Calcomp plots, it is necessa

ry to use either the FORTRNS or FORTRNK input program in two jobsteps as described 

in Section 5. These routines arrange to call FORT one last time after all the 

data from the searches have been processed. Whichever approach is employed, the 

search output should be saved so'that it is not necessary to repeat the search 

run if only the second part of the job is to be rerun. 
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When executing these programs as consecutive steps of the same job, control 

cards must be provided for the SEARCH and FORTRN/FORT steps as follows: 

ASP Setup Cards 

These must be provided for tapes with ddnames of JIASTER and OUTPUT 

(also for PLOTTAPE for the Calcomp plotting programs described in Sees. 7.2 

and 7,3). The volume serial numbers of the tapes are specified on these cards, 

DD Cards for the SEARCH Step of the Job 

These must be provided for MASTER, CARDS, and OUTPUT (also SCRATCH for 

SEARCHl) as described in Section 5. The specification for OUTPUT should 

include VOLUME-RETAIN and DISP-PASS. 

DD Cards for the FORTRN/FORT Step of the Job 

These must be provided for OUTPUT and, if plots are desired, for PLOTTAPE. 

The dsname for OUTPUT must agree with that used in generating the output array. 

Each of the title cards in the input for the FORTRN retrieval programs must agree 

with the corresponding one used in generating the output array of interest. For 

further information see Section 6. VJhen an output array is already available from 

a search run, use control cards for a single jobstep as described in Section 6 

and Appendix A. 

7.1 PRINT Data Display Program 

This program searches the master file for selected dates and prints parameters 

for specified stations. The output is similar to that obtained from search runs 

when the PRINT option is specified. This program is more efficient to use when 

printed output only is desired for up to 150,000 parameter values. Otherwise one 

Df the search programs described in Section 5 should be used. 
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The input format for the PRINT program is as follows. 

PRINT INPUT DESCRIPTION (Note; Information enclosed in parentheses is 

explanatory only and should not be punched.) 

^„LE (80 characters - descriptive information) 

u e A^tc Umlts or 0 If all are desired) 
DATE_LIMITS-ND; (ND-number of date limits 

(Date limit cards - each pair separated by at least one ^lank) 
S L / D L V Y U / M U / D U - (lower date limit, upper date limit) 

OUT STATIONS-NS; (NS-number of stations) 

S ? £ l o S - ' N r ' ^ " " " ' ° " p ^ S - ' N P r ( N P - n S e r o 1 ' : u U t parameters or PARA.MS= 
STATION- NAME r/u^ _̂̂ ^ ^^ omitted if all arc desired for 

this station) 

(Output parameter definition cards - one to a parameter) 
PARAM-'NAME ' DELAY-TD; (TD=tlme delay in hours up to 24 or DELAY- may be 
PARAM NAML omitted if no delay is desired for the paraneter) 

END (This card must follow each case) 
STOP (This card must follow the run) 

A sample input deck might be 

SAMPLE INPUT 
DATE LIMITS=I; 
'66/0"l/0l','66/01/10' 
OUT STATI0NS=2; 
STAT|0N='MIDWAY' PARAMS=3; 
PARAM='TEMP' DELAY=I; 
PARAM='WIND_DIR'; 
PARAM='WIND VEL'; 
STATION='U ITF C PARAMS=2; 
PARAM='S02~Sl'^ DELAY=2; 
PARAM='S02 32' DELAY=2; 
END ~ 
STOP 

This example will print the temperature (minus a one hour delay), wind 

direction, and wind speed at Midway Airport and the SO, emission data for stacks 

one and two (minus a two hour delay) for the University of Chicago heating plant 

for the first ten days of January 1966. The printed output is shown below. 
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SAMPLE IHPUT 
DATE:66/0 I /O I 

HOUR 

10 
II 
12 
13 
lit 
15 

17 
18 
IT 
20 
21 

23 
24 

MIDWAY 
TEMP 

HO.000 
35.000 
an.000 
33.000 
79.000 
31.000 
30.0C0 
30.000 
30.000 
29.000 
33.000 
37.000 
39.000 
m.ooo 
HZ.000 
42.000 
m.ooo 
39.000 
38.000 
37.000 
39.000 
HO.000 
HI.000 
HO.000 

MIDWAY 
WIHD DIR 

0.0 
0.0 

300.000 
330.000 
360.000 
350.000 
360.000 
360.000 
360.000 
60.000 
50.000 
70.000 
50.000 
50.000 
60.000 
50.000 
60.000 
50.000 
50.000 
60.000 
50.000 
60.000 
60.000 
70.000 

MIDWAY 
WIHD VEL 

0.0 
0.0 
H.OOO 
H.OOO 
H.OOO 
3.000 
6.000 
5.000 
6.000 
5.000 
11.000 
IC.OCO 
I H.OOO 
13.000 
I H.OOO 
13.000 
12.000 
13.000 
12.000 
15.000 
12.000 
IH.OOO 
13.000 
15.000 

U_OF_C 
S02 SI 

375.080 
325.260 
280.H60 
289.230 
283.390 
286.310 
315.520 
327.210 
362.270 
368. n o 
HI5.6I0 
389.6U0 
370. 160 
357. 170 
353.920 
3HH.180 
3HH. 180 
366.910 
339.910 
363.350 
369.220 
366.290 
375.080 
369.220 

U OF_C 
S02 S2 

337.570 
327.100 
238.620 
238.620 
229.070 
238.620 
257.710 
262. H80 
269.6 HO 
298.270 
366.510 
362.H90 
362. H90 
350.HIO 
338.330 
3 3 5 . 3 1 0 
3 3 2 . 2 9 0 
3 3 3 . 3 3 0 
308.790 
327.100 
329.720 
332 .3H0 
3 3 2 . 3 H 0 
332 . 3H0 

The program is a modification of the SEARCHl program with some of the 

features eliminated. When executing the PRINT program, DD cards must be supplied 

for the input tape (MASTER) and two scratch datasets (SCRATCH and CARDS) with 

specifications as given for search runs. See Appendix B for sample deck structures. 

Including ASP Setup cards specifying the required tapes. 

7.2 Time Series Plotting Program (YOT.YPT.OT^ 

This program generates Calcomp plots of time series for sets of data items 

resulting from searching the master tape. A separate line plot is obtained for 

each parameter specified in the search input. The first NTAM parameters are plotted 

using the same Y-scale for each. The rest of the parameters are then plotted with 

appropriate Y-scales determined from the data for each plot. Sets of up to 4 

parameters are plotted in 2 inch high graphs one above another across the 10 inch 

wide Calcomp graph paper. Except for missing data, hourly values are plotted, and 

"'^ ' he X-axis. (See Figs. 7.1 and 7.2.) 
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Fig. 7,1 Time Series Plots for TAM Data 
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Fig. 7.2 Time Series Plots for Weatfier Data 
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The data of Interest are specified in a search run where the order of 

parameters in the search input determines the plotting order. A parameter may be 

included more than once if more thatn 3 other items are to be compared to it. 

Alternatively, each item of interest may be included once, and the resulting 

graph cut into strips to facilitate making comparisons. 

The program sets up plotting ranges and labels for the desired graphs 

and calls a general plotting routine YOLYPLOT to actually generate the tape of 

information for plotting each graph on the Calcomp plotter. The YOLYPLOT routine 

incorporated into this program is a slightly modified version of the ANL plotting 

routine described in Reference (13). It uses the 780 Calcomp plotting package as 

described in Reference (18). 

A description of the three types of plots obtainable from this program 

is given below. Specifications for the YOLYPLOT routine are also included so the 

routine may be used in user coded programs to display data for studying air 

pollution phenomena in other ways. The dates should be incorporated into the 

program as TITLE'S for each run, and scaling in the X and Y directions may be 

modified using the information given below under "Programming Notes." Such 

changes should be made to the FORT subroutine; thus leaving the YOLYPLOT routine 

intact. 

The First Set of Time Series Plots Obtained 

The first NTAM search parameters are plotted on separate 2-inch high 

graphs using the SAME Y axis range for each. There are 8 TAM recording stations 

in the Chicago network and this number has been built into the program. However, 

this limit can easily be changed by the user. Also, the Y plotting range has 

been preset to from 0.0 to 0.4 for obtaining time series plots of SO concentra

tions at all eight TAM stations. This range can also be altered by the user. 



95 

The station and parameter names from the search output are used for 

labelling the X and Y axes. Thus if a different parameter is specified in the 

search input, it is only necessary to change the Y-axis plotting range in the 

code (YMIN to S02MAX). If a different number of graphs with the same scale is 

desired, it is of course necessary to change the value of NTAM. 

The Second Set of Time Series Plots Obtained 

The rest of the parameters used in the search are plotted on separate 

2-inch high graphs using different Y axis ranges based on the data for each. 

Thus any other pollution, emission or meteorological parameters may be accommo

dated. 

Just as in the case of the first set of plots, the station and param

eter names from the search output are used for labelling the X and Y axes. 

Additional Plots Obtainable from the Time Series Program 

Comment cards in the program provide the coding that could be used to 

obtain two-dimensional frequency distributions relating the parameters in the 

second set above to those in the first set. The resulting symbol plots may be 

used to obtain a qualitative idea of the degree to which the parameters are 

correlated. However, there is much overprinting since many weather phenomena 

are only measured at discrete intervals. Thus it is generally impossible to 

distinguish each point to get a true picture. (The printed output for JJPLOT 

described in Section 7.4 should be used for this purpose instead.) If such 

plots are desired, remove the "C" from the last 9 "comment" cards in the FORT 

routine for the time series program. The second title TITLE2 contains the date 

and should be modified as appropriate. The parameter names from the search 

output are used to label the X and Y axes, with no mention made of station names. 

The plots will contain the symbol "X" at each data point. 
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Sample Search Input 

SAMPLE DATA FOR GRAPH PLOTTING OF TIME SERIES AND 2-DIM FREO DIST. / CCC 

PRINT-'NO'; 

DATE LIHITS-l; '68/01/01','68/01/31' 
HOUR~LIMITS«0; 
MET STATIONS-0; 
OUT~STATIONS-10; 
STATION-'TAM_1' PARAMS-1 
PARAM-•S02'; 
STATION-'TAM_2' PARAMS-1 
PARAM-'S02'; 
STATION-'TAM_3' PARAMS-1 
PARAM-'S02'; 
STATION-'TAM_4' PARAMS-1 
PARAM-'S02'; 
STATION-'TAM_5' PARAMS-1 
PARAM-'S02'; 
STATION-'TAM 6' PARAMS-1 
PARAM-'S02';~ 
STATION-' TAM_7 ' PARAMS-1 
PAPJ\M-' S02 • ; 
STATION-' TAM_8' PARAMS-1 
PARAM-'S02'; 
STATION-'MIDWAY' PARAMS-4 
PARA>r='PRESS'; 
PARAM-'TEMP'; 
PARAir='WIND_DIR'; 
PAr^AM-'WIND_VEL'; 
STATION-'TURNER' PARAMS-1; 
PARAM-'TURNER_C'; 
STATION='NORCO' PARAMS-1; 
PARAM-'MIX_HT'; 
END 
STOP 

Sample Input for Time Series Program 

99999 
SAMPLE DATA FOR GRAPH PLOTTING OF TIME SERIES AND 2-DIM FREQ DIST. / CCC 
STOP 
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7.2.1 Programming Notes on the Time Series Program 

Some other features of the graphs may be altered by making simple changes 

in the FORT program. Such changes should not be required in normal usage of the 

APICS system, but the following information may be useful. 

(1) The height of the graphs may be altered to obtain fewer or more graphs 

together within the 10 inch wide Calcomp graph paper. The present value of this 

height (TWO) is 2.0. This produces up to 4 2-lnch graphs with | inch in between 

each. The value of TWO could be reset to other values to produce the following 

results. 

Single 10 inch graphs would be obtained if TWO - 10.0 

Two 4.5 inch graphs would be obtained if TWO =4.5 

Three 3 inch graphs would be obtained if Tv;0 - 3.0 

Five 1 J inch graphs would be obtained if TWO - 1.5 

(2) The scale along the X axis may be altered to stretch the graphs out 

further or to condense them. At present, DAYSPR - 2.0 so there are 2 days per inch 

plotted in the X direction, but this may be changed to any desired value. 

(3) The number appearing along the X axis is the humber of days starting at 

1 assuming there are 24 hours of information each day. These figures are involved 

10 the calculation of DX, XMAX, and the A array. 

(4) The output array retrieved from the search contains NPAR hourly 

parameters values at each of NOBS observation times. These numbers are used 

as the basis for determining 

the total number of time series plots, and 

the number of observation times for plotting data for each graph. 

The value of NOBS appears in the lower left hand corner of each graph. If it would 

be appropriate to have some other number appear there to Identify each graph, 

simply replace the 8th argument in the YOLYPLOT calls. 
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7,2.2 YOLYPLOT Programming Information 

Given X and Y arrays, labels, and plotting range specifications, YOLYPLOT 

generates a complete Calcomp graph. Either a line or symbol plot may be specified 

and the routine can find suitable plotting ranges if none are provided. 

The plotting program described in Reference (13) has been modified to 

incorporate the following features for use in the APICS system. 

(1) The height of the graphs may be less than 10 inches. (Entry point TWOTEK) 

(2) Instead of plotting additional information on a graph for subsequent 

calls, complete graphs are plotted one above another to facilitate 

comparing air pollution phenomena. The routine starts on a new section 

of graph paper automatically when no more graphs will fit on top of those 

already plotted on the 10 inch wide paper. 

(3) In determining plotting ranges, values over 9999.0 are considered as missing 

data and ignored, 

(4) Line plotting is suppressed for missing data by raising and lowering the 

pen as appropriate. 

(5) If all the data points are missing for a graph, it is not plotted. 

Complete specifications for using the YOLYPLOT routine in the APICS system are given 

below: 

To adjust the height of the graph 

CALL TWOTEN (HGT) 

where HGT is the height of each graph in inches. The next graph will start y inch 

above this if another graph will fit in the 10 inches. If not, the next graph ' 

will start at the base line about 6 inches past the end of the last graph. This 

entry point may be called anytime. 

For each graph to be plotted one above another 

CALL YOLYPLOT (X,Y,XMAX,XPINCH,Y>1AX, 
NCYCLE,N,K,XLABEL,YLABEL,IFSTCALL, 
INCX,INCY,XMIN,YMIN, SYM,TITLE,NN) 

where the 18 arguments have the following meanings: 
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X: The values to be plotted In the horizontal direction. 

Y: The values corresponding to the X's for plotting 

in the vertical direction. 

XMAX: The maximum value of X. 

XPINCH: The desired change in X per inch of plot in the X direction. 

Thus the length of the graph will be (XMAX - XMIN)/XPINCH. 

YMAX: The maximum value of Y. 

NCYCLES: A control number. NCYCLES "• 0 for plotting Y vx. X. (Values > 0 

signify log plots but this facility has not been adapted for the 

APICS system.) NCYCLES - -1 signifies end of all plotting. 

N: Another control number equal in magnitude to the number of data 

points. If N > 0 the character in SYM is plotted at each data 

point, but if N < 0 a line plot is generated and the pen is 

raised for missing data. 

K: A number <8.4'10 to identify the graph. This appears in the 

lower left corner. 

XLABEL: Up to 8 Hollerith characters to label the X axis; e.g.: 8HTIME. 

YLABEL: Up to 8 Hollerith characters to label the Y axis; e.g.: 8HPRESSURE. 

IFSTCALL: Must be 1 the first time the routine is called and to force a graph 

to be placed on the base line, or set to any other value to plot 

additional graphs above each other. (If the graph will not fit in 

the 10 inches available, it will automatically be placed on the 

base line after the last graph.) 

IHCX; TTr* spacing between consecutive X locations in memory, normally 

1 If X is type REAL*4. 

INCY; Analogous to INCX. 

XMIN! The minimum value of X. (If XMAX < XMIN, then XPINCH must be 

negative.) 

YMIN; The minimum value of Y 
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SYM: An alphanumeric character used as a plotting character; 

e.g.: IHX (or IH. for line plots, since this symbol appears 

at the first point plotted). 

TITLE: A 72 character title to appear at the left of the graph. 

NN: Irrelevant but must be present. 

Also note that it is possible for the routine to determine ranges for plotting. 

This option is achieved by setting XMIN = XMAX and/or YMIN = YMAX before the 

first call for each graph. The ranges (calculated by the DXDY subroutine) will 

then be based on the data given for that call, and will not exceed 10 (or TWO) 

inches. 

To close out all Calcomp plotting 

CALL YOLYPLOT with arguments 

as above but with the value of the sixth argument NCYCLE set to -1; all other 

arguments must be present. 

7.3 Mesometeorological Mapping Program 

The program CITYMAP generates Calcomp maps showing hourly weather 

phenomena and pollution data at various TAM and meteorological stations in an 

area. An outline of the city is included. A search program is first used to 

store the required parameter values in an array containing hourly information 

for each day of interest. Maps may then be obtained for every n hour starting 

with midnight, where n is specified in the input for the retrieval program. 

Figure 7.3 is an example of such a map. 

A master tape containing data for all the required stations must be 

available, but the number of airport weather stations may vary from one to the 

number of station coordinates built into the program. The program is structured 

to accommodate arbitrary numbers of station types. They are listed below 

together with the number of parameters provided in the version of the program 

used for the Chicago study. 
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Fig. 7.3 Mesometeorological Map for Chicago 



102 

(8) TAM stations with 3 parameters measured at each 

(1) "Wildcat" (unofficial) station (Argonne National Laboratory) 

with 7 parameters 

(1) Additional parameter measured at the first airport station 

(4) Airport weather stations (Midway, Meigs, Glenview, and O'Hare) 

with 7 parameters at each. 

These parameters, together with 4 Calendar date items, must be specified in the 

proper order for the search step. 

Although the program was written to accommodate certain specific 

parameters, different parameters could be specified in the search input. As 

written, the following parameters are given special treatment by the program: 

The 2" and 3"̂  parameters for TAM's, wildcat, and airport weather 

stations should be wind speed and wind direction, respectively. 

St 

The 1 data item for each TAM station should be pollutant concen

tration. 

SAMPLE INPUT TO MAPPING PROGRAM 

'66/01/01','67/12/31' 
STOP 

Executing the program with this data would result in 8 maps being 

plotted for every third hour from midnight to 2100 for October 14, 1967. 

PROGRAM NOTES 

The current version of the program includes locations of stations in 

Chicago area and coordinate specifications for the outline of the city. The 

BLOCK DATA subprogram in which these values are Incorporated can be changed to 

obtain maps for any city or region. All coordinate values are given in inches 

and allow the map to fit on 8-1/2 x 11 paper. The origin is placed at the lower 

left hand corner of a 7-1/2 x 10 raster. For Chicago, the westernmost station 

(Argonne) determines the vertical "axis" and the southern tip of Chicago deter

mines the horizontal axis. A scale of 0.275 inches to a mile was used. 

The following cards, taken from the program listing, provide informa

tion for altering the program to handle different numbers of stations and/or 

parameters. For instance, the wildcat station(s) may be eliminated by recompil

ing the program with NWILDS and NWILDP set to 0 and with the coordinates of the 

station deleted in the Block Data program. 
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Sample SEARCH Input for the CITYMAP Mapping Program 

' 6 8 / 0 1 / 0 1 ' . . ' 6 9 / 0 6 / 
P R I N T = ' N Q ' ; 
0 A T E _ L I M 1 T S = 1 ; 
' 6 8 / 0 1 / 0 1 ' , ' 6 8 / 0 1 / 
h O U R _ L I M I T S = 0 ; 
MET_STATIONS=0; 
0 U T _ S T A T I 0 N S = 1 5 ; 

S T A T I 0 N = ' T A M _ 1 ' 
PARAM='S02 ' 

PARAM='WIND_VEL' 
PARAM='WINC_DI 

S T A T I D N = ' T A M _ 2 ' 
PARAM='S02i 

PARAM='WIND_VEL' 
PARAM='WIND_DI 

S T A T i O N = ' T A M _ 3 ' 
P A R A M = ' S L ) 2 ' 

PARAM='WIND_VEL' 
PARAM='WIND-DI 

STATIDN=•TAM„4' 
PARAM='SD2 ' 
PARAM='WINO_VEL' 
PARAM='WIND_DIR' 

30' 

02' 

STATiDN= 
PARAM= 

PARAM='WIND 
PARAM= 

STATION= 
PARAM= 

PARAM='WIND_VEL' 
PARAM= 

STATION 
PARAM 

PARAM='wIND.VEL' 

TAM_5' 
SQZ' 
_V£L' 
W1ND_DI 
TAM_6' 
SQ2' 

WIND.DI 
TAM_7' 
SQ2' 

PARAM='WINO_DI 
STATI0N='TAM_8' 

PARAM='SDZ' 
PARAi1= ' WIND-VEL ' 

PARAM='W1ND_DI 
STATIDN=iCALENDAR' 
PARAM='HQUR ' D 
PARAM='DAY_MON ' D 
PARAM='MONTH ' 
PARAM='YEAR ' 

STATIDN='ARGONNE 
PARAM='TEMP' 
PARAM='W_S_1' 
PARAM='W_D_1' 
PARAM='L.R_4' 

PARAM=iDEW.PT' DEL 
PARAM='PRECIP' DEL 
PARAM='NET_RAD' DE 
STATIQN='STAB ' 
PARAM='TURNER_B' 

PARAMS=3J 
DELAY=0; 
DELAY=0; 
Ri DELAY= 
PARAMS=3; 

DELAY=0J 
OELAY=0; 
R' DELAY= 
PARAMS=3; 

DELAY=0; 
U E L A Y = O ; 
R' DELAY= 
PARAMS=3; 

DELAY=0; 
OELAY=0; 
DELAY=0; 
PARAMS=3j 

OELAY=0; 
DELAy=Oj 
RI DELAY= 
PARAMS=3; 

DELAY=0J 
OELAY=0; 
RI DEl.AY = 
PARAMS=3; 

OELAy=0; 
btLAY=0J 
R' DELAY= 
PARAMS=3; 

DELAV=0; 
IJEUAY = 0; 
RI DELAY= 

PARAMS= 
ELAY=0J 
ELAY=0; 

DELAV=0 
DtLAY=0 

• PARAMS= 
DELAy=0; 
OELAY=0; 
0£LAY=0; 
0ELAY=O; 

AY = 0; 
AY = 0; 
LAY=0; 

PARAMS= 
DELA 

0; 

0; 

0; 

o; 

0; 

0; 
4; 

7; 

(continued) 

STATIONS' 
PARAM" 
PARAM= 
PARAM= 
PARAM= 
PARAM= 
PARAM= 
PARAM= 
STATION* 
PARAM= 
PARAM= 
PARAM* 
PARAM* 
PARAM* 
PARAM* 
PARAM* 
STATION*' 
PARAM* 
PARAM* 
PARAM* 
PARAM* 
PARAM* 
PARAM* 
PARAM* 
STATION 
PARAM* 
PARAM* 
PARAM* 
PARAM* 
PARAM* 
PARAM* 
PARAM* 
END 
STOP 

MIDWAY' P 
MP" DELAY 
ND.VEL' 
ND.DIR' 
IL' DELA 
D_SUM4' 
W_PT' DEL 
S' DEL 
MEIGS' P 
MP' DELAY 
ND.VEL' 
NO_DIR' 
IL' DELA 
0_SUM4' 
W_PT' DEL 
S' DEL 
GLENVIEW' 
MP' DELAY 
NO-VEL' 
ND-DIR' 
IL' DELA 
D.SUM4' 
W_PT' DEL 
S' DEL 
OHAREI P 
MP' DELAY 
NO-VEL' 
NO-OIk' 
II' DELA 
D_SUM4' 
W_PT' DEL 
S' DEL 

ARAMS*?; 
=o; 
DELAy=o; 
OELAY*0; 
Y=o; 
DELAY*0; 
AY = 0; 
AY=o; 
ARAMS*?; 
=o; 
DELAY*0; 
OELAY*0; 
Y = o; 
OELAY*0; 
AY = 0; 
AY = 0j 

PARAMS*?; 
=o; 
DELAY=0; 
OELAY=0; 
Y=o; 
OELAY*0; 
AY = 0; 
AY=o; 
ARAMS*?; 
=o; 
DELAy*o; 
DELAY*0; 
Y=o; 
OELAY*0; 
AY = 0; 
AY = 0; 

i; 
Y=o; 
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C N(TYPE)(S OR P) = NUMBER OF STATIONS OR PARAMS OF THAT TYPE 
C I(TYPE)(S OR Z) = INDEX OF 1ST STATION OR PARAM OF THAT TYPE 
C MAY SET IRRELEVANT ITEMS TO ZERO BUT DO NOT OMIT ANY INITIALIZATIONS 

AMILE=.275 
NTAMS=8 
NTAMP=3 
IC ALZ-NT AMS ̂NTAMP-l-l 
IWILDZ=ICALZ-f4 
NWILDS=1 
NWILDP=7 
IWILDS=NTAMS-l-l 
IADDZ=IWILDZ-(-NWILDS*NWILDP 
NADDP=1 
lAIRS-IWILDS-l-NWILDS 
IAIRZ=IADDZ-f-NADDP 
NAIRP-7 

The l a y o u t of t h e i n f o r m a t i o n a s s o c i a t e d w i t h e a c h s t a t i o n on the mpj 

i s i n d i c a t e d i n t h e f o l l o w i n g comment c a r d s i n t h e l i s t i n g s o f t h e FORT and KETJ 

r o u t i n e s . 

1=TEMPERATURE 
7=VISIBILITY 
6=DEW POINT 

10=PRECIPITATION 
9=NET RADIATION 
8=STABILITY 

I 3=WIND DIRECTION i 
I I 

1=TAM S02 (PPM) 
-1ST PARAMETER 

FOR TAMS ONLY 

5-CLOUD COVER 
2=WIND VELOCITY 
4-CEILING 

(WILDCAT STATIONS 

OR ADDED TO THE 

F IRST AIRPORT) 

Thi s a r r a n g e m e n t was a d o p t e d i n o r d e r t o a l l o w 0 . 3 i n c h e s a r o u n d each station 

f o r t h e SWD r o u t i n e t o draw an a r row f o r t h e w i n d . 

The f o l l o w i n g comment c a r d s from t h e p r o g r a m g i v e t h e a c t u a l coordi

n a t e d i s p l a c e m e n t s f o r p l o t t i n g t h e i n f o r m a t i o n i n e a c h of t h e 10 l oca t i ons 

a round a s t a t i o n . 

l = ( - . 6 , - F . 1 6 ) 
7= ( - . 6 , - l - . 07 ) 
6 = ( - . 6 , - . 3 0 ) 

10=( - .24 , -1 - .76) 
9=( - .24 , -1 - .53 ) 
8= ( .24 , -H .30 ) 

I 

I HEIGHT-.10 
I 

l = ( - . 2 4 , - . 4 5 ) 
HEIGHT=.14 

FOR S02 ONLY 

5=(-r. .3,-l- .16) 
2 = ( - ( - . 3 , - . 0 7 ) 
4 = ( - H . 3 , - . 3 0 ) 
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Wind speeds appear to the right of each station and SO. concentrations 

appear below each TAM station. At most 6 weather data items appear on either 

side of the stations (airport and wildcat). Additional parameter values appear 

above selected airport and wildcat stations. Depending upon the spacing of the 

stations, there may be room for printing the values of additional parameters 

below some stations. 

Additional features appearing on each map include 

"L" brackets at each corner, 

a mileage scale, 

the date and hour, and 

a key with all the parameter names. 

The information for two of the stations has been placed an inch to the 

right (East) of their actual locations in order to consolidate the graph and to 

avoid overprinting values for adjacent stations. 

The maps are generated by making appropriate calls to the 780 Calcomp 

plotting package described in Reference (18). 

7.4 Printed Graphical Displays 

A FORT routine has been written to demonstrate the use of two general 

routines which produce printed frequency distributions. The JJPLOT routine tabu

lates 2-dimensional frequency distributions (Figure 7.4), and the HIST routine 

prints histogram frequency distributions (Figure 7.5) for a single variable. The 

JJPLOT routine can also be used to obtain a 2-dimensional array of frequencies 

for further processing. 

The program expects to operate on the same set of search data as is 

described in Section 7.2 for obtaining time series output. The first NTAM param

eters are pollutant (S0„) concentrations for the TAM stations. These are followed 

by airport weather data for pressure, temperature, etc. The program can be used 

with different sets of parameters following the TAM data since the parameter names 

from the searches are incorporated into the titles for the various types of output. 
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Fig. 7.4 Two-D Frequency Distribution of SO Concentration 

vs. Temperature 
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In any case, the date information in the first 16 characters of the title should 

be changed as appropriate, or the program can be changed to use the date informa

tion from the calendar station parameters. 

As presently coded, only the first (NTAM-H2) parameters are used, where 

NTAM=8. For each of the TAM stations, JJPLOT is called to generate a frequency 

distribution of the SO2 values vs. the lo'^ parameter (TEMP). The range of SO^ 

concentrations is divided into 20 equal intervals from 0 to 1.0 ppm and the 

range of temperatures is divided into 12 equal intervals from -10 to 110 degrees 

F. The calling sequence for JJPLOT includes format specifications for printing 

the parameter values for the intervals. 

Separate frequency distributions are then calculated for the SO. 

values and for the temperatures based on the values in the 12 x 20 JPLOT array 

resulting from the call to JJPLOT. The routine HIST is called to generate a 

printed histogram "plot" for each variable with the TAM station number used to 

Identify the histogram. The actual frequencies are printed across the top of 

the page over the "bar" for each interval. These intervals are identified only 

by an index, so it is necessary to refer back to the values associated with each 

of the SO. and temperature intervals. The title is then printed to further 

identify the graph. 

Following the above operations, one last call is made to JJPLOT to 

obtain a frequency distribution for the 9 parameter (in this case pressure) vs. 

the 10 parameter (in this case temperature) with 16 intervals for pressure 

between 28 and 32 (inches of mercury). The 12 temperature ranges are as before 

from -10 to 110. These routines were used extensively in studying the air pollu

tion effects in the Chicago area. Complete information is given below for using 

the JJPLOT and HIST subroutines. 

7-4.1 Use of Subroutine JJPLOT 

Given a set of values (X,Y) and interval specifications JJPLOT may be 

used to print 2-dimensional frequency distributions for combinations of the items 
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in the data array. An array JPLOT containing the frequencies is also obtained 

and may be used in further computations. 

The calling sequence to use the program is 

CALL JJPLOT(NOBS,XMAX,XM1N,YMAX,YMIN,X,Y,NX,NY,TITLE,FX,FY,JPLOT) 

where the arguments have the following meanings: 

NOBS is the number of data points to be considered. (NOBS-2400) 

XMAX , „ ^ „ 1 
) Range of X values of interest. 

YMAX , „ r V 1 
Ŷ,j.„ ) Range of Y values of interest. 

X The NOBS values of X to be considered. 

Y The corresponding list of NOBS values of Y. 

NX The number of equal intervals for the X range. (NX-20) 

NY The number of equal intervals for the Y range. (NY-50) 

TITLE An 80 character title to identify the page of output. 

FX A format for printing up to ten X interval values across the 

page; e.g.: (7X,10(F6.2,6X))'. 

FY A format for printing the Y interval values, one per line; 

e.g.: '(2X,F6.3,1X,1H-)'. 

JPLOT An array for the frequencies to be stored as they are found. 

Thus JPLOT(I,J) will be the number of times an X value in the 

1 interval was accompanied by a Y value in the j interval. 

(JPLOT MUST be dimensioned 25 x 50 as presently coded). 

7.4.2 Use of the Subroutine HIST 

Given a series of up to 20 values defining a frequency distribution, 

HIST may be used to print the information in the form of a histogram. 

The calling sequence to use this program is 

CALL HIST(NUM,FREQ,NF) 

where NUM is a number to identify the histogram (-999), 

FREQ is the vector of NF frequencies, and 

NF is the number of intervals for which frequencies are given (-20). 

This routine is described in IBM's Scientific Subroutine Package. (Ref. 6) 
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8.0 Computational Programs 

Most of the computational programs are written as FORT subroutines whicji 

operate on data generated in a SEARCH run. The data are normally retrieved, using 

a FORTRN input program which passes the information to the FORT routine as 

described in Section 6. Thus two jobsteps are normally required which may be 

executed together as one job with the OUTPUT tape from the search run passed to 

the input program in the second jobstep. Alternatively the programs could be run 

as one jobstep using SEARCH2 with the FORT option specified as described in 

Section 5.3. In any case, the search output should be saved so that it is not 

necessary to repeat the search run if only the second part of the job is to be 

rerun. 

When executing these programs as consecutive steps of the same job, 

control cards must be provided for the SEARCH and FORTRN/FORT steps as follows: 

ASP Setup Cards 

These must be provided for tapes with ddnames of MASTER and 

OUTPUT. The volume serial numbers of the tapes are specified on 

these cards. 

DD Cards for the SEARCH Step of the Job 

These must be provided for MASTER, CARDS, and OUTPUT (also SCRATCH 

for SEARCHl) as described in Section 5. The specification for OUTPUT 

should include VOLUME=RETAIN and DISP=PASS. 

DD Cards for the FORTRN/FORT Step of the Job 

These must be provided for OUTPUT. The dsname for OUTPUT must 

agree with that used in generating the output array. 

Each of the title cards in the input for the FORTRN retrieval programs must agree 

with the corresponding one used in generating the output array of interest. For 

further information see Section 6. When an output array is already available 

from a search run, use control cards for a single jobstep as described in 

Section 6 and Appendix A. 
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8.1 Linear Regression Analysis 

An input program exists in APICS which accepts data from an output file 

generated by the SEARCH program. This program in turn calls a set of subroutines 

in the IBM Scientific Subroutine Package(^) which is designed to perform linear 

regression analysis. The dependent and independent variables are selected by 

inputing the proper station and parameter names. The input format to the 

regression program is as follows: 

REGRES INPUT DESCRIPTION (Note: Information enclosed in parentheses is 

explanatory only and should not be punched) 

TITLE (80 characters - only to retrieve array on output tape) 
(Dependent variable card - only one per case) 
TYPE='DEP' STATION='NAME ' PARAM='NAME '; 
(Independent variable cards) 
TYPE='IND' STATION='HAHE ' PARAM='NAME '; 
END (This card must follow each case) 
STOP (This card must follow the run) 

Since the search process is completely general, every parameter in the 

master file is a possible candidate for use as either an independent or dependent 

variable in a regression study. (Fig. 8.1) 

The search input specifications for the sample case given below were also 

included as tlie sample for the Search program in Section 5,0. The output array 

from this search contains selected parameter values for Midway wind direction, 

velocity, and temperature, and for SO^ emissions from stack 1 and stack 2 for the 

U. of C. plant. Only the first, third, and fifth of these parameters enter into 

the regression analysis. 
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Fig. 8.1 Regression Analysis 
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Sample SEARCH Input 

SAMPLE INPUT 1 
PRINT='NO'; 
DATE_LIMITS=1; 

'66/01/01','66/01/10' 
HOUR LIMITS=1; 6,18 
MET STATI0NS=1; 
STATION='MIDWAY' PARAMS=2; 
PARAM='WIND VEL' BANDS=1; 
PARAM='WIND DIR' BANDS=1; 
0UT_STATI0NS=2; 
STATION='MIDWAY' PARAMS=3; 
PARAM='WIND DIR'; 
PARAM='WIND VEL'; 
PARAM='TEMP' DELAY=1; 
STATION='U OF C PARAMS=2; 
PARAM='S02 Sl"̂  DELAY=2; 
PARAM='S02 S2' DELAY=2; 
END 
STOP 

5,10 
200,250 

Sample Input 

SAMPLE INPUT 1 
TYPE='IND' STATI0N='MIDWAY' 
TYPE='IND' STATI0N='MIDWAY' 
TYPE='DEP- STATI0N='U_0F_C' 
END 
STOP 

PARAM='TEMP' 
PARAM='WIND-yEL'; 
PARAM='S02 S2'; 

This example searches the output file for the array titled "SAMPLE INPUT 1" 

produced by a previous search run. The parameter SO2 emission data from stack 

two (S02-S2) for the University of Chicago heating plant is selected as the 

dependent variable, and the parameters temperature (TEMP) and wind speed (WIND-VEL) 

at Midway Airport are selected as the independent variables. The regression 

analysis results for this set of data are also shown. 
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Sample Output 

REGRESSION ANALYSIS RESULTS 

STATION PARAMETER 
MIDWAY TEMP 
MIDWAY WIND VEL 

DEPENDENT VARIABLE 
U OF C S02 S2 

VAR NO REG COEF 
1 -0.1479165E 01 
3 9.8626674E 01 

S.D. REG COEF 
0.7283614E 00 
0.4927691E 01 

5 0.3251589E 03 0.2674812E 02 

MULTIPLE CORRELATION COEFFICIENT= 0.7666295E 00 

SUM OF SQUARES ATTRIBUTABLE TO REGRESSION(SSAR)= 0.8159359E 04 

DEGREES OF FREEDOM ASSOCIATED WITH SSAR= 0.2000000E 01 

MEAN SQUARE OF SSAR= 0.4079680E 04 

SUM OF SQUARES OF DEVIATIONS FROM REGRESSION(SSDR)= 0.5723699E 04 

DEGREES OF FREEDOM ASSOCIATED WITH SSDR= 0.8000000E 01 

MEAN SQUARE OF SSDR= 0.7154624E 03 

F-VALUE= 0.5702158E 01 

Program listings, including the source code for subroutine POINTER, are 

given in Appendix H. POIOTER is used for dynamic storage allocation as described 

in Reference 16, For sample deck structures see Appendices A and B. 
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8.2 Stepwise Multiple Discriminant Analysis 

Given one output file of data selected by the master search program, a set 

of subroutines has been written to perform a stepwise multiple discriminant 

analysis on complete data, allowing up to 50 variables, 20 groups and 1000 obser

vations per group. This set of subroutines is to be used with the APICS program 

FORTRN and a user constructed subroutine SETUP described later. (Fig. 8.2) 

The stepwise multiple discriminant analysis procedure is an IBM360 adaptation 

of Northwestern University's CDC 6400 program EIDISC. For a detailed explanation 

of the statistical theory, input and output information see Reference (20). 

The following program changes were necessary. 

1. The F ratio integral routine BGAM has been replaced by the equivalent 

routines INTEGl and FFUNC, 

2. The plotting of the first two discriminant scores for each group has 

been removed from the program when more than one discriminant function is used. 

3. The calculation of Wilk's Lambda has been corrected to cover all cases 

in which the number of variables is 1 and/or the number of groups is 2. 

4. Weighted membership probabilities are calculated. 

5. Ungrouped sets of subjects are not allowed. 

6. STATION and PARAM names are printed for each variable. 

7. Classification matrices are calculated from weighted and unweighted 

membership probabilities, 

8. Input to the program has been simplified. 

INPUT INFORMATION 

A. One input card which specifies a title present on the output file produced 

by the APICS SEARCH program followed by a card with STOP in first four columns. 

(DDNAME-SYSIN) 

B. A set of input cards for each case. This set consists of a case identifica

tion card, a problem card, and group identification cards. (DDNAME"»ET05F001) 
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Fig. 8.2 Discriminant Analysis 
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The format for these cards is as follows. 

Case Identification Card - 80 columns of descriptive information. 

Problem Card 

Columns Name Contents 

1-6 Blank 

7 0PT2 1 - if plot of discriminant function scores desired 

0 - if not 

Blank 

L(7) 1 - if total matrices are to be printed 

0 - if not 

L(8) 1 - if group matrices are to be printed 

0 - if not 

ENTER Chi-square value to limit variables entering analysis 

TROOT Percent of total variance to be explained by 

discriminant functions 

Blank 

Group Identification Cards - 80 columns of descriptive information (one card 

for each group). 

C. A set of FORTRAN statements to be inserted into the subroutine SETUP. 

For each discriminant case, these statements define the number of groups to be 

analyzed, the number of variables within each group, the variable names (STATION 

and PARAM), and the appropriate subset of the search output data to be analyzed. 

(The storage for this data subset is dynamically allocated into fast core storage 

using subroutines described in Reference (19). The source code for this routine 

is included with the listings of the program given in Appendix H.) The subroutine 

SETUP then calls the routine PRINT which prints this information for each case. 

The structure of the SETUP routine is indicated in the following listing. 

8 

9 

10 

11-14 

15-17 

18-80 
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SKELETON SETUP Routine 

SUBROUTINE SL-TUP l NPAR^NDATA/X/STANAM^ PARNAM ) 
REAL*8 VNAME.STANAM^PARNAM 
CDMMQN/B/ NDBS(20)/NVAR..NG 
CDMMQN/NAMtS/ VNAME(2 ^50) 
DIMEr-lSlON XCJDATA/NPAR) 
DIMENSION STANAM(1)/PARNAM(1) 

C 
C FOR EACH CASE SETUP 
C NVAR - NUMBER OF VARIABLES 
t NG - NUMBER OF GROUPS 
C STOP AT END OF ALL CAbES 
C 

c 
C INSERT FORTRAN STATEMENTS HERE 

RETURN 
ENTRY OATA(XX>ISIZE) 
DIMENSION XX(N&^NVAR.»1000) 

C FPR EACH CASE SETUP THE FOLLOWING FOR ALL I/J^AND K 
C VNAMI ( W n - STATION NAME FOR I-TH VARIABLE 
C VNAMt(2^1) - PARAM NAME FDR I-TH VARIABLE 
C NDBS(J) - NUMBER OF OBSERVATIONS IN J-TH GROUP 
C (MUST NOT BE ZERO) 
C XX(JM^K) - K-TH DATA POINT FORI-TH VARIABLE 
C IN J-TH GROUP 
C 
C INSERT FORTRAN STATEMENTS HERE 

CALL PRINT (XX) 
CALL EIDISC(XX) 

20 CONTINUE 
RETURN 
END 
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OUTPUT INFORMATION! 

1. For each group: means, standard deviations, and correlation matrix. 

2. For each group: dispersion matrix, raw- and deviation-sura-of-squares-

and-cross-products matrices (optional). 

3. Total sample: within-groups, between-groups, and total-sums-of-squares 

and cross-products matrices. Labeled W, A, and T matrices respectively, 

(optional) 

4. Total sample: means, standard deviations, correlation matrix, and total 

sample size. 

5. Univariated F-ratios for each variable. (Standard one-way analysis of 

variance Fs.) 

6. Table of the generalized distance statistic (Rao's V) from the stepwise 

procedure. 

7. Eigenvalues (roots) of W *A, trace of roots, and roots as percents of trace. 

8. Eigenvectors of w" *A (discriminant functions) associated with above roots. 

9. Scaled vectors to show the relative contribution of the selected variables 

to the functions. 

10. Wilk's Lambda and F test for the hypothesis that the group means are the 

same over the groups in question and the variables selected. 

11. Centroids of the groups in the discriminant space. 

12. Dispersion matrix for each group in the discriminant space. 

13. Chi-squares and group membership probabilities for the group Centroids. 

14. Discriminant scores, Chi-squares and group membership probabilities for 

each subject. 

15. Classification matrix of correct and incorrect group memberships. 

16. Plot of discriminant function scores for each group (optional). 

RUNNING INSTRUCTIONS: 

The discriminant analysis code calls for two scratch data sets, thus DD cards 

for FTOlFOOl and FT04001 must be included with the deck. 
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SAMPLE PROBLEM 

The following example of a SETUP routine divides the data into two 

groups based on the wind direction, which must be the second parameter 

in the output array from a search. Two sets of data are set up by 

incorporating the first five parameter values from the search into the 

XX array as appropriate. That is data points are placed in group 1 if 

the wind direction is less than 266°, and group 2 otherwise. The number 

of observations falling into each group is determined during the process. 

This information is then passed on to the EIDISC package for statistical 

analyses. Sample input for the search and for the multiple discriminant 

analysis program is also provided. These input specifications are 

appropriate to use with the following SETUP routine. 
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Sample SETUP Routine 

SUBROUTINE SETUP ( NPAR.,NDATA^X^STANAM/PARNAM) 
REAL*8 V N A M E J S T A N A M / P A R N A M 
CDMMQN/B/ N0BS(20) . .NVAR^NG 
COMMON/NAMES/ VNAME(2 .»50) 
DIMENSION X ( N D A T A . . N P A R ) 

DIMENSION S T A N A M ( 1 ) . . P A R N A M C 1 ) 
C 
C FOR EACH CASE SETUP 
C NVAR - NUMBER OF VARIABLES 
C NG - NUMBER OF GROUPS 
C STOP AT END OF ALL CASES 
C 

c 
C INSERT FORTRAN STATEMENTS HERE 

DATA INDl/INu2/0>0/ 
IF ( INDl .Eti. 1) STOP 
NVAR=5 
NG = 2 
IND1=IND1+1 

C 
C 

RETURN 
ENTRY DATA(XX>ISIZE) 
DIMENSION XX(NG^NVAR^IOOO) 

C 
C FOR EACH CASE SETUP THE FOLLOWING FOR ALL I^J..AND K 
C VNAMt(l^I) - STATION NAME FOR I-TH VARIABLE 
C VNAME(2/I) - PARAM NAME FOR I-TH VARIABLE 
C NOBS(J) - NUMBER OF OBSERVATIONS IN J-TH GROUP 
C (MUST NOT BE ZERO) 
C XX(OM.'K) - K-TH DATA POINT FDRI-TH VARIABLE 
C IN J-TH GROUP • 
C 
C INSERT FORTRAN STATEMENTS HERE 

NOBS(1)=0 
N0BS{2)=0 
DD 10 I=1/NDATA 
IF ( X(I.,2) .LT. 266. ) 111 = 1 
IF ( X(I/2) .GE. 266. ) HI'=2 
i1Mh = N0BS( III ) + l 
00 5 J=1^5 
V N A M E ( l.r J ) = S T A N A M ( J) 
VNAME(2^J)=PARNAM(J) 

5 XX( I 11^J7MMM)=X( I^J ) 
NOBS(II I)=MMM 
XXC I I I>2..MMM)=X( I.»4)-8. 

10 VNAME(1>2)=STANAM(4) 
IF (NOBS(l) .EQ. 0 .OR.NOBS(2).£Q.O) GO TO 20 

C 
C 

CALL PRINT (XX) 
CALL EIDISC(XX) 

20 CONTINUE 
RETURN 
END 
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Sample Search Input 

S02 AT TAM.4 L.E. .30 
PRINT='NU'j 
0ATE_LlMITS=i; 
'66/01/01'.. '66/02/1.5' 
HDUR_LIMITS=0j 
MET_STATIONS=l; 
STATiON='TAM-4' PARAMS=l; 
PARAM='SG2' BANDi=I.; 0 . .> . 3 
DUT_STATI0NS=5; 
STATION='TUR.-iEki PARAMS=l; 
P A R A M = ' T U R N E R _ C ' ; 
STAriDN='TAM_^' PAKAMS=2; 
PARAM='WIND_DIR'; 
PaRAM='WIND-VEL'; 
STATIONS'MIDWAY' P A R A M S = 4 ; 
PARAM='TEMP'; 
PARAM='REL.HUM'; 
PARAM='WIND_0IR'; 
PARAM='CEIL'; 
STATiaN='NCRCD' PARAMS=l; 
PARAM='MIX-HT'; 
STATION^'CALENOAR' PARAMS=i; 
PARAM='HOUR'; 
END 
STOP 

Sample Input 

//GO.SVSIN DD * 
S02 AT TAM_4 L.E. .30 

STOP 
//GU.MYSIS DD * 
WIND DIRECTIuN TESI CASE **************************************** 

11.01698. 
WIND DIRECTION LESS THAN 226 **•**••*«*•*•**«**********••*••***** 
WIND DIRECTION GREATER THAN OR EQUAL TD 226 ***••**••••***•****** 
/* 
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The above Input causes statistical analyses to be performed based 

on the following five parameters: 

Turner stability 

Wind direction 

Wind velocity 

Temperature 

Relative humidity 

Only data accompanying SO- levels below .3 ppm are used and the data are 

divided into 2 groups about a wind direction of 266°. The following set 

of output includes sample printouts from the search program, the retrieval 

program, and the stepwise multiple discriminant analysis program. 
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STEPMDA: Outp>.r of Specifications from Search Program 

INPUT DATA 
S02 AT TAM_4 L.E. .30 
PRINT='NO '; 
LOWER DATE(1)='66/01/01' 

UPPER DATE(l)='66/02/15'; 

0 UPPER H0UR(1)= L0WER_H0UR(1)= 
MET STATION REQUESTS 
STATI0N='TAM_4 '; 

PARAM='S02 '; 
BANDS 
CUT STATION REQUESTS 
STATION^'TURNER '; 
PARAM=' TURNER_C' 
STATION='TAM_4 '; 
PARAM='WIND_DIR' 
PARAM='WIND_VOL' 
STATION='MIDWAY '; 
PARAM=' TEMP ' 
PARAM='REL_HUM ' 
PARAM='WIND__DIR' 
PARAM=' CEIL 
STATION='NORCO '; 
PARAM='MIX_HT ' 
STATION='CALENDAR' ; 
PARAM='HOUR ' 
DATA STORAGE HAS BEEN ALLOCATED 

23; 

DELAY= 

DELAY= 
DELAY= 

DELAY= 
DELAY= 
DELAY= 
DELAY= 

DELAY= 

DELAY= 

0.000 

0; 
0; 

0; 
0; 
0; 
0; 

0; 

0; 

0.300 



STEPMDA: Sample Output from Search R e t r i e v a l Program 

TAPE SEAFXH btGUfM FOR L A E E L : 
0 U T P U T _ H t A D f c R . L A B t L = ' S C 2 AT TAM_. 
OUTPUT_HEALt f t .STATICNS=_ _. 
OUTPUT_HLACER.NUMBtR_uBS= 
ARRAY LABEL FOUND 
OUTPUT_STAT 1 ON. I N A M K I ) = ' _T U R iN E_R„_.__ 
0 'UTPLT_StATION.NAME ( 2 )= ' TAM_4 
O U T P U T _ S T A T I 0 N . N A M £ ( 3 ) = ' M I 0 V I | A Y 

OUTPUT,ST A T 1 0 N . NAMt,(<•_)_= J N0RC0 ._._ . 
O U T P U T _ S T A T I O N . N A M E ( i ) = ' c A L E N U A R 
OUTPUT_PARAM.STATI0f^( 1 )= 'TURNER 
0UTP_UI_PARAI ' .NAMc(2) = ' W I N C _ p I R ' 

L . E . 
5 

. 3 0 

5S2; 

O U T F U T _ P A R A M . S T A T I Q N ( ' » ) = ' M low AY 

0 U T P U T _ P A R A M . N A M L ( 5 ) = ' R t L _ H U M • 
pljTPUT_PAj<AM.STAT_I0N(_7 ) = 'MIUWAY 
Q U T P ' U T - P A K A M . N A M E ( 8 ) = ' M I X - H T ' 

S02 AT T A M 3 L . E . . 3 0 

nt lTPUT.HEALER.NUM6ER_PARAMS= 

CUTPUX_SI-ATI ON. POINTER( 1) = 
'OUTPUT_STAT I ON.POINTE R(2 » = 
0UTPUT_STATI0N.P0INTER(3I= 
nilTPllT_STATIiTN.POINTER(^)' 
GUTP'UT_STATI ON. POINTER (51 = 
CUTPUT_PARAM.NAME(1)='TURNER-C' 
0 U T P U T_P A tiA M i . . S T A T I 0 N ( 3 ) = ' T A M _ 4 '_ 
OUTPUT_PARAM.NAME(4)= 'TEMP ' 
0UTPUT_PARAM. S T A T I 0 N ( 6 » = ' M I D W A Y • 
0UTPUT_PARA^.NAMEJJ_L^IC_E1L___J 
OUTPUT_PARAM. STAT iaN(9.) ='CALENDAR' 

8 

OUTPUT-STATION.PARAMS(1)= 
0UTPUT_STATI0N.PARAMS(2)= 
0UTPUT_STATI0N.PARAMS(3I= 
0UTPUT_STATI0N.PAPAMS<4I= 
0UTPUT_STATI0N.PARAMS(5)= 
OUTPUT PARAM.STATI0N(2)='TAM_* 
OUTPUT PflRAM.NAME(3)='WIND_VEL' 
OUTPUTIPARAM.STATION(5t='MIDWAY 
0UTPUT_PARAM.NAME(6)='WIND_0IR« 
0UTPUT_PARA'^.STATI0N(8> = 'NORCO 
0UTPUT_PARAM.NAME{9)='HOUR 



STEPMDA: Sample Ou tpu t 

PERCENT OF TRACE= 100.006 USING 1 DISCRIMINANT FUNCTIONS. 

_C_ENTRaiMJVNO DISPERSIONS IN REDUCED SPACE 

NO. OF GROUPS = 2 

NO. OF TEST VARIABLES = 5 

NOt OF LINEAA COHBINATIQNS ^ - 1 

CENTROIDS OF GROUPS IN REDUCED SPACE, ROH-HISE 

GROUP 1-1.42856121E 00 

GROUP_ 2-3.52TZQSZ&£_JUL 

DISPERSION IN REDUCED SPACE FOR GROUP 1 
3.96259689E 00 

6.3962597E 01 

DISPERSION IN REDUCED _SPA.CE FOR GROUP__^ 
8.39111519E 00 

0.8391115E 01 

CHI SQUARES AND GROUP MEMBERSHIP PROBABILITIES FOR GROUP 1 CENTROID 
2 0.0 0.5249 
j^ L 0.8896 0.8896 0.1104 
"4 1 0.6542 0.6542 0.3458 

CHI SQUARES AND GROUP MEMBERSHIP^ROBABILITIES FOR GROUP 2 CENTROID 
2 1.1115 0.0 
3 1 0.7804 0.7804 0.2196 
4 i_ 0.5450 0.4550 _ 0.5450 

http://_SPA.CE


Sample Output (Cont.) 

WIND DIRECTION TEST ^ S E **********************************************"********* 

MULTIPLE DISCRIMINANT ANALYSIS 

NO. OF GROUPS = 2 

NO. OF VARIABLES = 5 

F RATIOS FOR f=bR INDIVIDUAL VARIABLES 

NUMBER OF DEGREES OF FREEDOM ARE 1 . AND 5 5 0 . 

AMONG MEAN SQR 
1.193 

3653.922 
364.824 

" 3654.047 
1251.750 

WITHIN MEAN SQR F RATIO VARIABLE 
0 ,400 2 .98 1 TURNER -TURNER.C 

111,162 32 .87 2 MIDWAY -WIMD_D1P 
14 ,269 25 .57 3 TAM_4 -WIND.VEL 

V i i . T 6 2 32 .87 4 MIDWAY -TEMP 
180,711 6 .93 5 MIDWAY -REL.WM 

4 MIDWAY 
3 TAH_4 
I TURNER 

VARIABLE 
ENTERED 

-TEMP 
-WIND_VEL 
-TURNER_C 

RAOS V V ADDED SIGNIFICANCE OF 
FOR TOTAL BY VAR. TOTAL SET ENTERED VARIABLE 

SET ENTERED AS ADDED ALONE 
32.87 32.87 2.3395E-03 2.34F-03 9.98E-01 
67.38 34.51 -6.2943E-05 2.34E-03 9.98E-01 
71.61 4.23_-2.86LQE-a6 4,41E-C2 9.13E-Di 

VARIABLES ENTERED TO HERE WILL BE USED FOR ANALYSIS 
5 MIDWAY -REL.HUM 4 6 , 7 1 - 2 4 . 9 0 - 2 . 8 6 1 0 E - 0 6 4 .41E-02 9 . 1 3 E - 0 1 



Sample Output (Concluded) 

GROUP 

1 

2 

CLASSIFICATION MATRIX 1 
I 2 

441 

85 

6 

20 

CLASSIF ICATION MATRIX 2 
GROUP 

1 

2 

1 

355 

42 

2 

92 

63 
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g_3 Tabulation Prediction Program 

A tabulation prediction technique has been developed for use with the 

APICS system. It incorporates specified wind bands and other atmospheric 

phenomena that were determined to be most influential in establishing correla

tion between meteorological measurements and air quality measurements. 

The program generates tables of predicted air pollution levels for the 

whole range of values of pertinent atmospheric phenomena based on historical 

experience. That is: actual SO. levels are compared with weather observations 

(possibly with delays up to 24 hours). The search and data retrieval features 

of the APICS system are used in accessing data on the master tape for statistical 

analyses. 

The program is written as a FORT subroutine called by the retrieval 

program FORTRN or directly by SEARCH2. 

A listing of the program is given in Appendix H and a complete descrip

tion of the principles behind the development of the code and its use is provided 

in Section 9. Samples of tables of expected SOj values vs. the weather phenomena 

are also included. The program may be used as is, or the routines may be 

modified to generate tables to apply to other localities. 

The following input specifications were used with the program at 

Argonne. The search input must be exactly as indicated below (except for date 

limits) while the ranges given in the additional input may be modified somewhat. 

(See Section 9.) 
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SAMPLE SEARCH INPUT 

SPKING 
PR 1 W T = 
D A f E . L 
HQUK-L 
MET- iT 
UUT.ST 

b l A I 
PA 

P A K A M = 

PA 
iTAT 

PA 
PARAM= 

PA 
'•> 1 AT 

PA 
PAkA,-1 = 

PA 
i ( A T 

PARAM = 
PARAM= 
PARAM= 

i f A T 
PA 

PARAM= 
PA 

STAr 
PA 

PAKAM= 
PA 

J TAT 
PA 

PARAM-
P,A 

^ fAr 
PA 

PAKAh^ 
PA 

bTAf 10 
PAKAM = 
PARAH= 
PAkAM = 
PARAM = 
STAT lU 

PAKAi1 = 
PAKAM= 
PAKAM= 
PAkAM= 
PAI<Af1 = 
PAKAM= 
PAr(AM = 
EMO 
STOP 
/ • 

UATA (MARCH.APRIL.MAY) 
'MO' ; 
I M 1 I S ^ 2 ; ' 6 6 / 0 3 / 0 1 ' . ' ( > t ' ' 0 ' ; / 3 1 

i f i i r s - - o ; 

FOR rABULAT ION R H f O l C T I O N TECHNIQUE 

• 6 7 / 0 3 / 0 1 • . ' 6 7 / 0 5 / 3 1 ' 

A l IUNS = 0 ; 
A I 1 U IM J = 1 j ; 
10i\l= ' l A M , ! 
KAH= ' ^ 0 2 • 
' W l iM t l -V tL ' 
KAM- • WI.MD. 

PARAMS=3; 
DELAY=0; 
UcLAY=0 ; 

D I R ' DELAY=0; 
iUN= • [A l l ^• PARAf1S=3; 
k A M = ' S D 2 ' DQLAY=0; 
' W 1 I \ 1 D _ V E L ' DELAY = 0 ; 
P A M = ' W I N D . D I R ' DQLAY=0: 
10 IM= 'TAM_j ' PAR AM S= 3 ; 
K A M = ' S 0 2 ' O t L A Y = 0 ; 
•Wli^D V t L " OCLAY^O; 
KAM='WIND D I R ' D t L A Y - O ; 
ION- 'T AM. ; ; ' 
• S 0 2 
' W I N D _ V E L ' 

• W IN D_ D I R • 
ia:>j='TAM '.,' 
KAI1= •S02 • 
• W I N D . V E L ' 

PARAMS--J ; 
DELf lY=0; 
DELAY^O; 
D t L f l Y = 0 ; 

PARAMS=3; 
OELAY=0; 
a b L A Y = 0 ; 

RAM=-WIND.D IK ' DELAYED; 
l O I J = ' r A M _ 6 ' PARAMS=3; 
K A i 1 = ' S J 2 ' 0 £ L A Y = 0 ; 
' W I N O . V E L ' 0 £ L A Y = 0 ; 
i<AM= ' WIND_DI R' DE LAY.:0; 
lQiM= ' l A M , / ' PARAM'j=3 ; 
K A , i = ' S J 2 ' DELAY = 0 ; 
'W lND_VfcL ' DLLAY = (); 
k A M = ' K l N D _ D I R ' DELAY=0; 
10N= ' (AM_3 
KAI-1^ 'S02 ' 
' W lrjD_VEL ' 
KAIi= 'Wl i \ iU_Dl 
iM= ' C A L C N D A K ' 

• H QU R • ; 
•JAY.WEEK 
• 1-1 ON T H 
•YEAR 
i'J='MlDi4AY' 
' C t i L ' DELA 
• l E M P " DELAY 
• L I O P L P I ' 
' L I Q _ F C P 2 ' 
' P R a _ P C P I ' 
•PR0_PCP2• 
• FRO PCPJ ' 

PAR AMS = 3; 
D t L A Y = 0 ; 
DELAY=0; 
;•:' DELAY: 

PARAMS: 

PAR0MS= 7; 
Y=0; 
= 0 ; 
DELAY= 0; 
OcLAY= 0 ; 
DLLA r= 0 : 
DELAY=0 
O E L A Y = 0 i 
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Sample Input: 

//GO.SYSIN DD * 

SPRING DATA (MARCH,APRIL,MAY) FOR TABULATION PREDICTION TECHNIQUE 

STOP 

//GO.FT05F001 DD * 

ISON: MARCH,APRIL,MAY PRECIPITATION: NO JAN 1 , 1 9 6 6 - DEC 3 1 , 1 9 6 7 

50 60 70 

8 
0 
0 

-20 
80 
4 
8 

4 
1000 

4 
-10 
90 
4 
8 

6 
2500 

8 
0 

100 
4 
8 

12 
7000 
13 
10 

4 
8 

1000000 
19 
20 

4 
8 

25 
30 

4 
8 

99 
40 

4 
8 

Note that the "0" on the last card indicates that data points with precipitation 

present are to be discarded; and the title card serves only to identify the 

tabulated output. The second card specifies 8 TAM stations and the number of 

ranges of ceiling(4), wind speed(6) , and temperature(12) given on the next 

3 cards, while the 6th and 7th card specify the number of built-in hour(4) and 

wind direction(8) bands that are to be used. 
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8.4 Atmospheric Diffusion Calculations 

The estimation of pollution levels via a multiple source atmospheric 

dispersion model is essential to the design of episodal and long range emission 

control strategies. PUFF, an atmospheric diffusion model (4,7) has been pro

grammed to operate within the APICS system. Meteorological and source emission 

data are available as constant hourly values from the master file and from the 

output from PLANTSIM (see Section 3.7). Dates, receptor points, and output 

parameters are specified in the input. An input-output diagram of the model 

operation is shown in Figure 8.3. 

The present structure of the program is designed to accommodate the 

integrated puff dispersion code (Roberts, et al, 1969) which is particularly 

well suited to describing transient conditions. However, since this model is 

presently under evaluation by NAPCA, a simpler standard PLUME model based on a 

steady state gaussian distribution has been substituted primarily to demonstrate 

the means by which an atmospheric dispersion model is linked to the APICS system. 

This standard is specified in the Workbook on Atmospheric Dispersion Estimates 

(Turner, 1968). 

The ground level SO concentrations (PPM) at up to fifty dose points 

(specified as RECEPTORS in the input) are calculated as the sum of contribu

tions from each point source in the output file from Program PLANTSIM. The 

X,Y, coordinates of the receptor points must be in the same system as was used 

to specify source locations for the PLANTSIM program. Furthermore, to be con

sistent with the PUFF program as presently coded, X must increase going West 

and Y must increase going South. The names specified for the receptors in 

the input are arbitrary but the fifth character in each should be the (same) 

number of the TAM station whose aerovane information is to be used in the 

calculations. 
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TITLE AND 
DATE 
SELECTION 

RECEPTOR 
STATION 
DEFINITION 

SIMULATED 
HOURLY 
EMISSIONS 
FROM 
PLANT 
SIMULATION 

MASTER FILE 
METEOROLOGICAL 
PARAMETERS 

DISPERSION 
"PUFF" 
MODEL 

OUTPUT 
PARAMETER 
SELECTION 

{ 
COMPLETED HOURLY 
SO2 VALUES AT 
RECEPTOR POINTS 

FORTRAN 
STATISTICAL 
VALIDATION 
PROGRAMS 

[VALIDATION 
1 RESULTS 

113-1150 

Fig. 8.3 Input-Output Diagram of Dispersion Model Program 
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The listing of the program in Appendix H includes the source code for 

BPOINTER, a general purpose routine used for dynamic storage allocation as 

described in Reference 17. The source code for FORTRAN, the PL/I to Fortran 

interface routine (Ref. 12) is also included. 

Point source emission data read from the output tape from the PLANTSIM 

program includes the following information for each source: 

XS X-coordlnate of the source (in miles) 

YS Y-coordinate of the source (in miles) 

ZS Stack height for up to 4 stacks (in feet) 

PERCENT: Up to 4 values denoting the fraction of the total emission 
for up to 4 stacks. This is set to zero for non-existent 
stacks. 

QSO„ Total plant SO output for each hour (in pounds) 

QHEAT Total plant thermal output for each hour (in therms) 

In calculating the contribution to the SO building at the receptors, 

hourly pollution values are ignored if less than 1 pound is emitted from a 

stack. 

Additional information in the PLANTSIM output includes the numbers and 

names of the industrial and utility plant sources, and date Information. 

The following meteorological parameters are expected to reside on a 

master file magnetic tape: 

1) Wind speed 

2) Wind direction 

3) Turner stability class 

4) Mixing height 

5) Temperature , 
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Reference to the listing of the model program in the appendix will show 

that these parameters for the Chicago study are identified as follows: 

* 
1) Wind speed 

Statlon='MIDWAY' PARAM='WIND_VEL' 

* 
2) Wind d i r e c t i o n 

Station='MIDWAY' PARAM='WIND_DIR' 

3) S t a b i l i t y 

Station='TURNER' PARAM='TURNER_C' 

4) Mixing height 

Station='NORCO' PARAM='MIX_HT' 

5) Temperature 

Station='MIDWAY' PARAM='TEMP' 

These parameter identities can be easily changed to adapt to a new situation. 

The diffusion model "couples" point source emission to receptor points 

over time. Thus, an hourly history of computed SO^ values at the desired 

receptors is printed on the standard output unit and also recorded on magnetic 

tape. This tape can in turn be fed into analysis routines along with other 

parameters from the master file. Output parameters are selected in the usual 

manner as the example below indicates. Note that the format for the input 

cards is Identical to that for the SEARCH2 program, with the addition of 

receptor station information following the date limits instead of hour limits 

and band limits. 

Sample Input Data for Dispersion Model 

TEST PR0GRAM . CHICAGO, JANUARY 12, 1967 

OPTLIST = 'PRINT' 

DATE _LIMITS = 1 ; 

'67/01/12' , '67/01/12' 

RECEPT0RS = 2; 

RECEPTOR = 'LC_T5' X = 5.0 Y = -3.0 Z = 0. 

RECEPTOR = 'JR_T5' X = 7.0 Y = 3.0 Z = 0.0 ; 

* — 1 1,= =„aT Table for 8 TAM stations 
The --.̂ -.. ̂ "rt ...tard rollEaction must also be available ror 
Vit: -™».,., 4_n'. 
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Sample Input Data for Dispersion Model (Continued) 

0UT_STATI0NS = 4; 

STATION^'MIDWAY' PARAMS=3; 

PARAM='TEMP'; 

PARAM='WIND_DIR' ; 

PARAM='WIND_VEL' ; 

STATION='TURNER' PARAMS=1; 

PARAM= ' TURNER_C' ; 

STATI0N='NORCO' PARAMS=1; 

PARAM='MIX_HT'; 

STATI0N='TAM_5' PARAMS=3; 

PARAM='WIND_VEL' ; 

PARAM='WIND_DIR'; 

PARAM='S02'; 

END 

STOP 

The receptor card (e.g., RECEPT0R=TAM_5) specified which aerovane is 

used to determine the wind field (assumed uniform over the region). The OUT 

station options do not influence the program execution. See sample output for 

this example which follows. 

Programming Notes: 

The PUFF model program is a collection of FORTRAN SUBROUTINES linked to 

APDATA by SUBROUTINE IPLUME and in particular by entry PLUMES (IR,TEMP,WSA,WDA, 

STAB, HLID,NSRC,XS,YS,ZS, PERCENT, QS02, QHEAT,NREC,XR,YR,ZR,RECDAT,MM,KTAM,S0BS) . 

The elements in the calling sequence are defined as follows: 
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SAMPLE OUrPUT: TEST PROGRAM PLUMES 

0 
I 
2 
3 
4 
5 
6 
7 
8 
9 

67/01 /12 
67 /01 /12 
57 /01 /12 
67 /01 /12 
67 /01 /12 
67 /01 /12 
67 /01 /12 
6 7 / 0 1 / 1 2 
67 /01 /12 
6 7 / 0 1 / 1 2 
6 7 / 0 1 / 1 2 10 
6 7 / 0 1 / 1 2 11 
6 7 / 0 1 / 1 2 12 
6 7 / 0 1 / 1 2 13 
6 7 / 0 1 / 1 2 1 ' 
5 7 / 0 1 / 1 2 15 
6 7 / 0 1 / 1 2 16 
6 7 / 0 1 / 1 2 17 
6 7 / 0 1 / 1 2 18 
6 7 / 0 1 / 1 2 19 
6 7 / 0 1 / 1 2 20 
6 7 / 0 1 / 1 2 21 
5 7 / 0 1 / 1 2 22 
6 7 / 0 1 / 1 2 23 

MIDWAY 
TFMP 

3 1 . 0 0 0 
3 1 . 0 0 0 
3 2 . 0 0 0 
3 3 . 0 0 0 
3 3 . 0 0 0 
3 2 . 0 0 0 
3 2 . 0 0 0 
3 2 . 0 0 0 
3 2 . 0 0 0 
3 3 . 0 0 0 
3 5 . 0 0 0 
3 6 . 0 0 0 
3 7 . 0 0 0 
3 8 . 0 0 0 
3 8 . 0 0 0 
3 6 . . 0 0 0 
3 8 . 0 0 0 
3 5 . 0 0 0 
3 6 . 0 0 0 
3 5 . 0 0 0 
3 5 . 0 0 0 
3 5 . 0 0 0 
3 5 . 0 0 0 
3 5 . 0 0 0 

MIDWAY 
WINO_DIR 

210.000 
200.000 
200.000 
210.000 
210.000 
210.000 
240.000 
230.000 
230.000 
240.000 
250.000 
270.000 
250.000 
290.000 
240.000 
240.000 
260.000 
240.000 
240.000 
220.000 
240.000 
220.000 
200.000 
260.000 

MIDWAY 
WIND-VEL 

16.000 
15.000 
19.000 
18.000 
20.000 
15.000 
12.000 
13.000 
12.000 
13.000 
12.000 
13.000 
10.000 
6.000 
9.000 
12.000 
8.000 
5.000 
6.000 
7.000 
4.000 
6.000 
7.000 
6.00C 

TURNER 
TURNER_C 

4 . 0 0 0 
't.OOO 
4 . 0 0 0 
4 . 0 0 0 
' • . 0 0 0 
4 . 0 0 0 
4 . 0 0 0 
•V.OOO 
iV.OOO 
A. 000 
4 . 0 0 0 
4 . 0 0 0 
'* .000 
't.OOO 
3 . 0 0 0 
%.000 
5 . 0 0 0 
5 . 0 0 0 
5 . 0 0 0 
't.OOO 
5 . 0 0 0 
5 . 0 0 0 
4 . 0 0 0 
5 . 0 0 0 

NORCO 
MIX_HT 

1259.000 
1222.000 
1355.000 
1530.000 
1541.000 
128'^.000 
1233.000 
1061.000 
911.000 
1091.000 
166'f.000 
1832.000 
1991.000 
21AO.000 
2030.000 
1915.000 

leio.ooo 
5 3 8 . 0 0 0 
7 4 0 . 0 0 0 
' • 3 0 . 0 0 0 
4 0 6 . 0 0 0 
3 3 5 . 0 0 0 
3 6 6 . 0 0 0 
3 A 8 . 0 0 0 

6 7 / 0 1 / 1 2 
5 7 / 0 1 / 1 2 
5 7 / 0 1 / 1 2 
5 7 / 0 1 / 1 2 
6 7 / 0 1 / 1 2 
6 7 / 0 1 / 1 2 
5 7 / 0 1 / 1 2 
6 7 / 0 1 / 1 2 
6 7 / 0 1 / 1 2 
6 7 / 0 1 / 1 2 
6 7 / 0 1 / 1 2 10 
6 7 / 0 1 / 1 2 11 
5 7 / 0 1 / 1 2 12 
5 7 / 0 1 / 1 2 13 
6 7 / 0 1 / 1 2 14 
5 7 / 0 1 / 1 2 15 
6 7 / 0 1 / 1 2 16 
6 7 / 0 1 / 1 2 17 
5 7 / 0 1 / 1 2 18 
6 7 / 0 1 / 1 2 1? 
i l / 0 1 / 1 2 2 0 
5 7 / 0 1 / 1 2 21 
5 7 / 0 1 / 1 2 22 
6 7 / 0 1 / 1 2 23 

TAM_5 
WIND_VEL 

1 7 . 8 0 0 
1 7 . 1 0 0 
1 8 . 1 0 0 
I 5 . 7 0 0 
1 5 . 9 0 0 
1 3 . 5 0 0 
1 2 . 5 0 0 
1 1 . 5 0 0 
1 1 . 6 0 0 
1 0 . 9 0 0 
1 1 . 8 0 0 
1 0 . 2 0 0 

9.^.300 
7 . 6 0 0 
8 . 1 0 0 
7»?O0 
8 . 6 0 0 
6 .< t00 
5 .3 .00 
5 . * . 0 0 

6 . 3 0 0 
6 . 3 0 0 
5 . 0 0 0 

TAM-5 
WIND-DIR 

2 0 1 . 0 0 0 
2 1 0 . 0 0 0 
2 0 8 . 0 0 0 
2 .12 .000 
2 1 3 . 0 0 0 
2 1 5 . 0 0 0 
224.OOQ 
2 2 8 . 0 0 0 
2 3 4 . 0 0 0 
2 4 7 . 0 0 0 
2 5 3 . 0 0 0 
2 5 5 . 0 0 0 
278.QOO 
2 7 2 . 0 0 0 
2 5 4 . 0 0 0 
251.QQQ 
2 5 0 . 0 0 0 
2 4 1 . 0 0 0 
2 4 5 . 0 0 0 
2 4 9 . 0 0 0 
2 3 9 . 0 0 0 
2 3 3 . Q 0 0 
2 4 2 . 0 0 0 
2 5 1 . 0 0 0 

TAM-5 
SO? 

LC_T5 
SQ2 

JR_T5 
S02 

0 . 0 2 0 
0 . 0 2 0 
0 . 0 2 0 
0 . 0 2 0 
0 . 0 2 0 
0 . 0 2 0 
0 . 0 6 0 
0 . 0 9 0 
0 . 0 7 0 
0 . 0 9 0 
0 . 0 8 0 
0 . 0 7 0 
0 . 2 7 0 
0 . 2 8 0 
0 . 0 9 0 
0 . 0 6 0 
0 . 0 6 0 
0 . 0 9 0 
0 , 0 8 0 
0 . 0 9 0 
0 . 1 1 0 
0 . 0 7 0 
0 . 0 5 0 
0 . 0 7 0 

0 . 0 4 3 
0 . 0 5 2 
0 . 0 3 8 
0 , 0 7 5 
0 . 0 0 7 
0 . 1 4 4 
0 . 2 5 2 
0 . 3 8 0 
0 . 0 6 5 
0 . 0 1 9 
0 . 0 1 6 
0 . 0 2 3 
0 . 0 2 5 
0 . 0 2 1 
0 . 0 1 5 
0 . 0 1 6 
0 . 0 1 0 
0 . 0 7 2 
0 . 0 ' ' 6 
0 . 0 3 1 
0 . 0 7 2 
0 . 0 6 8 
0.0='5 
0 . 0 1 8 

0 . 0 3 5 
0 . 0 0 3 
0 . 0 0 9 
0 . 0 0 1 
0 . 0 0 0 
0 . 0 0 0 
0 , 0 0 0 
0 . 0 0 1 
0 . 0 3 7 
0 . 1 1 8 
0 . 4 2 ° 
0 . 6 1 3 
0 . 0 0 5 
0 . 0 0 3 
0 . 5 8 9 
0 . 2 3 4 
0 . 0 6 9 
O . O l l 
0 . 0 3 8 
0 . 3 6 7 
0 . 0 2 2 
0 . 0 0 6 
0 . 0 6 4 
0 . 4 0 9 
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Variables in Entry PLUMES: 

Variable Description 

IR 

TEMP 

WSA 

WDA 

STAB 

HLID 

NSRC 

XS,YS,ZS 

PERCENT 

QS02 

QHEAT 

NREC 

XR,YR,ZR 

RECDAT 

MM 

KTAM 

Hour of day (1̂ -24 for times 0000 to 2300) 

Temperature for hour IR 

Wind speed (array) for aerovane station 

specified by input receptor cards 

Wind direction (array) for aerovane stations 
specified by input receptor cards 

Stability index for hour IR 

Mixing layer height for hour IR 

Number of point sources in PLANTSIM tape 

Coordinates and physical stack heights of 
sources (up to 4 stacks for each source) 

Array indicating fraction of total source 

output allocated to each stack 

Plant SO output 

Plant thermal output 

Number of receptor concentrations to be 
calculated 

Coordinates of receptors with ZR (height) = 0 

Array of receptor concentrations for 
transmittal to APDATA 

Number of consecutive hours for which 
concentrations have been calculated 
(for use with integrated puff model) 

Array indicating the choice of aerovane 
stations on output cards (0 or 1) 

Units 

•F 

MPH 

DEGREES 
clockwise 
with 0 as 
North 

FT 

MI,MI,FT 

LB/HR 

THERM/HR 

MI,MI,-

PPM 

(not used) 

(not used) 

S0BS Actual measured SO. concentrations at aerovane 
stations selected on output cards (for (not used) 
statistical comparison with calculations) PPM 
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APICS USER MANUAL 

9.0 The Tabulation Technique for Forecasting 

Concentrations of Air Pollution 
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9.0 The Tabulation Tectmi^ue_X°.r_J°J£gasti,nj;_-Concentrations 

of Air Pollutants 

When material is injected into the atmosphere, whether it be from a 

distributed area source or a point source, the meteorological conditions deter

mine the rates of dispersion and consequently the concentrations observed down

wind. This section of the manual describes a method of using the APICS system in 

order to correlate historical meteorology and air quality data in such a way that 

a short-range (24 hour) receptor-oriented air quality forecasting system can be 

produced. The APICS system 1; required to create a set of prediction tables, but 

once they are available, real-time access to a computer is not required in order 

to make an air quality prediction. The system may be updated as often as changes 

in source emissions or distribution indicate the need. 

9.1 Description of the Tabulation Prediction Technique 

The relation between meteorological variables and pollutant concentra

tions may be displayed by arranging combinations of significant meteorological 

variables in an ordered sequence and presenting the associated probability 

distribution for each entry, as shown in Fig. 9.1. This procedure is referred 

to as the "Tabulation Prediction Technique" or the "Look-up Technique" and is 

based on hourly readings. For each combination of meteorological variables the 

minimum value, 10, 25, 50, 75, 90, 95, 98, 99, percentiles and maximum value of 

SO. concentrations are shown. Also presented are the interquartile range i.e., 

the difference in SO concentration between the 75th and 25th percentiles, and 

that of the 95th and 75th percentiles. The number of cases observed for each 

combination of meteorological variables is shown in the last column. To arrange 

combinations of meteorological variables into an ordered sequence, each of the 

selected variables must first be divided into appropriate bands. For example, 

wind direction might be grouped into three classes, time of day also into three, 

wind speed categories into five and so forth. Since the combinations of 
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Fig. 9.1 Sample Tabulation Prediction System Data Display 113-1151 
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meteorological variables are ordered, it is possible to look up any combination 

just as one would look up a name in a telephone book or a word In a dictionary 

to obtain the probability distribution of SO^ concentrations for this combination 

of meteorological variables. 

To develop the Tabulation Prediction Technique for a system of air quality 

monitoring stations, values of air pollution concentrations, wind speed and wind 

direction are obtained for the appropriate monitoring station; computer tape or 

punch card records for other meteorological variables are obtained for the local 

area from the National Weather Records Center at Asheville, N.C. A computer code 

which is provided in this manual is then used to generate a set of prediction 

tables for each monitoring station. 

9.2 The Influence of Meteorological Variables on Air Pollutant Concentrations 

Since the Tabulation Prediction method depends on the relations between 

observed air pollution concentration at a receptor and certain critical meteorol

ogical variables, it is necessary to understand the principles underlying the 

meteorological processes. Each of the meteorological variables; wind speed, 

wind direction, temperature, relative humidity, stability, net solar-terrestrial 

radiation flux, mixing depth, ceiling, or visibility may play an important role 

depending on the local air pollution climatology and type of pollutant involved. 

A discussion of the role played by meteorological variables in processes 

which affect air pollution concentration levels will be found in Reference 8. 

9. 3 Selection of Variables 

The relationships between air pollution concentrations and meteorological 

variables are generally not linear and some are monotonic while others are not. 

For example, wind direction and time of day are cyclic rather than monotonic pre

dictor variables. In order to treat these two variables, plots were made of SO, 

concentration vs. wind direction and SO concentration vs. time of day for each 

of the telemetered air quality monitoring (TAM) stations in the system. Examples 

of these charts are shown in Figures 9.2 and ~_ 
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Fig. 9.3 SO, Concentrations vs. Time at Selected 

Percentile Values 

113-2342 
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Chicago air quality data. In each of these figures, the 50th, 90th and 95th 

percentile values as well as the maximum are shown. These charts and a tabu

lation of the data on which the charts were based were used to select time 

bands and wind direction bands within which the variation of the pollutant 

concentration was relatively small. For example, the bands for time of day 

and wind direction selected for each of the Chicago telemetered air monitoring 

(TAM) stations are presented in Figure 9.4. 

These charts illustrate a number of factors which are significant in the 

development of a short range (24-hour) air quality prediction system. For 

example, the relative positions of clean areas or pollution sources with respect 

to the monitoring stations are indicated. The charts also indicate how air 

pollutant percentile plots can be used to analyze the air pollution meteorology 

of a city or region and to determine the most effective time and wind direction 

bandwidths for each monitoring station. 

The interquartile range is a measure of the spread of the data for each 

combination of meteorological measurements. The amount of noise or uncertainty 

in the prediction is shown by the magnitude of the interquartile range. Simi

larly, the difference between the 95th and 75th percentile values represents 

the amount of skewness present. Since the percentile distributions approximate 

the log normal function, one would expect appreciable skewness. 

Before a final choice is made of the meteorological variables used in 

the Tabulation Prediction System, each must be examined. This may be done in 

a number of ways, one of which is to plot"*" the percentile values of pollutant 

concentration vs. each meteorological variable and examine the relationships. 

The 50, 90, and 95 percentile and maximum curves can be plotted for this 

purpose in the same format as shown in Figures 9.2 and 9.3. 

"̂ Ihe computer routines used to plot these percentile values are not included 

in this manual. 
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(Chicago Air Quality Monitoring System) 

TAM Station # 

1 

2 

3 

4 

5 

6 

7 

8 

Wind Direction 
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45-95 
135-155 
215-235 
265-355 

5 
295-325 
355 

225-265 
335-345 

5-35 
75-125 

315-355 

Band III 
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17-24 

8-13 

10-16 
19-22 

113-1152 
Fig. 9.4 Tabulation Prediction System Bands for 

Wind Direction and Hour of Day 
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Where a network of s tat ions is available, such as exists in New York City, 

Los Angeles, Washington, or Chicago, the receptor-oriented tabulation prediction 

technique may be applied to each of the stations to obtain isopleths of pol lut-

and concentrations. 

9.4 Construction of the Tabulations 

The meteorological variables recommended for the construction of a 

Tabulation Prediction Scheme are: 

1. Wind direction 

2. Ceiling height 

3. Wind speed 

4. Temperature 

5. Hour of the day 

The importance of each of these variables is described in Reference 8. 

The significance of atmospheric stability has been noted, but such data 

are usually unavailable. A substitute is provided by the choice of the variables: 

ceiling height, hour of the day, and wind speed. Combinations of these are 

closely related to stability. For example, during high winds, e.g., near 15 

knots, the stability is usually neutral. This is true during the day or night. 

During periods with unlimited ceilings accompanied by light winds, an inversion 

is quite likely at night, but unstable conditions are to be expected during the 

day. 

Recommended bandwidths for the variables, ceiling height, wind speed and 

temperature are shown in Figure 9.5. As a first step, the data are stratified 

by season and by the presence or absence of precipitation. An intermediate 

tabulation is then prepared in which wind direction and hour of day are listed 

as Band I, Band II and so on. For example, for TAM station 1, in Chicago, the 

wind directions 5-15, 55-105, 205-355 are all contained in wind band category I. 

The final form of the tabulation should substitute actual values of wind 
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1. Wind Speed 

Unit: miles per hour 

Group Interval: 0-3, 4-7, 8-12, 13-18, 19-24, >24 

2. Wind Direction 

Unit: degrees 

Group Interval: standard 45° grouping as indicated in Section 9.5 
(0-45, 45-89, 90-135, etc.) or according to band-
widths selected as indicated in Section 9.3 

3. Temperature 

Unit: °F 

Group Interval: -20—11, -10—1, 0-9, 10-19, 20-29, 30-39, 40-49, 
50-59, 60-69, 70-79, 80-89, 90-99 

4. Ceiling Height 

Unit: feet 

Group Interval: 0-999, 1000-2499, 2500-6999, >7000 

5. Hour of Day 

Unit: one hour 

Group Interval: Standard Intervals recommended in Section 9.5 or 
according to bandwidths selected as indicated in 
Section 9.3. 

5. Season 

Group Interval: Dec. - Jan. - Feb. 

Mar. - Apr. - May 

June - July - Aug. 

Sept - Oct. - Nov. 

7. Precipitation (Optional): 

1. All hours for which no more than trace amounts of precipitation 
are recorded. 

2. All hours for which more than trace amounts of precipitation are 
recorded. 

113-1153 

Fig. 9.5 Units and Group Intervals for Variables Used in the 

Tabulation Prediction System 
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direction and hour in numerical order, as shown in Fig. 9.1. The percentile 

distribution of SO^ or any other pollutant corresponding to the wind band 

category, in combination with the appropriate meteorological variables, is then 

presented for wind direction in each of these ranges. 

The order of the variables in the columns are arranged so that the 

last column represents the variable which influences the SO concentrations 

the least and the first column the most. Further, wind speed and temperature 

are presented in descending order since lowest values of each correspond to 

highest SO^ concentrations. Thus, the tabular arrangement shows a general 

increase in values of SO concentration as one reads down from the top of the 

table. 

In summary, the construction of a tabulation prediction table for a 

system of telemetered air monitoring stations consists of the following steps: 

1. Partition the meteorology and air quality data for each station by 

season. 

2. Prepare plots of pollution concentration vs. wind direction and vs. 

time of day for each group of data obtained in 1, above. 

3. From the plots prepare in 2, above, select from two to four time 

intervals and up to eight wind direction intervals within which the 

variation of pollution concentration is relatively small. Several 

different wind direction intervals may be collected together in one 

wind band, if the pollution concentrations observed for these inter

vals do not vary significantly. For example, if 95% of the S0_ con

centrations observed at a given station were between 0.1 and 0.2 ppm 

for winds in the intervals 10''-20° and 95°-120°, data from both of 

these wind direction intervals could be assigned to the same wind band. 

4. Partition and print out the data in each wind direction and time band 

determined from 3, above, by time band, ceiling height, wind direction, 

wind speed and temperature. This operation is performed by the com

puter code included in this manual once the wind direction and time 

bands have been selected. The computer code (see Section 9.8 of this 

manual) contains an option to accept or reject data associated with 

periods during which precipitation occurred. 
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5. Repeat the above procedure for each monitoring station in the system. 

The wind direction and time bands selected will normally differ from 

one station to the next due to differences in the operating charac

teristics and distribution of sources in the vicinity of the 

monitoring stations. 

9.5 Construction of a Simplified Version of the Tabulation Prediction System 

The procedure described above was designed to make the most efficient use 

of the available data by minimizing the number of wind direction and time bands 

and therefore maximizing the amount of data displayed in each band. As indicated 

above, an analysis of the available meteorological and air quality data is 

required in order to select the most efficient set of wind and time bands. This 

analysis may be avoided, and a somewhat simplified version of the tabulation pre

diction system may be produced if standard wind direction and time bands are used 

for all stations. For example (see Figure 9.6 below), a set of "standard" wind 

direction bands might be: 

Wind Direction 

Band 

Band 

Band 

Band 

Band 

Band 

Band 

Band 

1: 

2: 

3: 

4: 

5: 

6: 

7: 

8: 

0-45° 

45-90° 

90-135 

135-180 

180-225 

225-270 

270-315 

315-360 

Time 

Band 1 

Band 2 

Band 3 

Band 4 

0700-1100 

1100-1700 

1700-2300 

2300-0700 

Fig. 9.6 "Standard" Intervals for Wind Direction and 

Time Bands 

113-1154 
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The tabulation prediction system computer listing provided in this manual 

is arranged to partition input data according to these standard bands; however, 

as indicated in Section 9.8, the wind direction and time bands may be adjusted 

to correspond to the special characteristics of each air quality monitoring 

station in the system. For example. Inspection of a source distribution map 

for the control region may indicate that certain wind direction bands could be 

expected to be significant for a given monitoring station. Use of these bands 

would be more effective than an arbitrary grouping of data by wind quadrants 

or octants, etc. 

9.6 Application of the Tabulation Prediction System to Daily Operations 

Since the variables used in the Tabulation Prediction Scheme are wind 

direction, wind speed, temperature, ceiling height, and hour of day, these are 

the variables (except of course the hour of day) for which meteorological fore

casts are required. The forecasts should be made for each hour. The range of 

variability, e.g., a wind speed forecast over the range of 4-7 miles per hour, 

should correspond to the ranges recommended in Figure 9.5 

The meteorological forecast for the day is preferably made between 0700 

and 0800 so that the early morning pollution peak will be covered. The develop

ment of forecasts for 12 to 24 hours is a reasonably routine procedure. These 

forecasts may be issued every 6, 12, or 24 hours depending on the local require

ments. Of course, during potential or actual severe pollution conditions, 

constant surveillance is necessary and automatic 6-hour updating of the 24-hour 

forecast is appropriate. 

A format for recording the forecasts and the computed and observed pollu

tion concentrations is provided in Fig. 9.7. More variables are indicated on 

the form than may actually be used in preparing an air quality prediction; but 

a control agency may use this form as a guide in preparing one that is tailored 

to its specific needs. (The symbol Prb on this form stands for the probability 

estf--- ' •• ' --r^ ••"-•cation.) 



CONTROL POINT: 

MIDWAY AIRPORT' 

RCCEtVED BV>. 

HOUR 

1 

2 

3 

4 

5 

6 

7 

e 

9 

)0 

I I 

12 

13 

14 

19 

16 

IT 

18 

19 

2 0 

21 

2 2 

2 3 

2 4 

1. 

SURFACE 
WIND 

DIRECTION 

P r b . 

2. 

SURFACE 
WIND 

SPEED 

(MPH) P r b . 

3 . 
MIXING 
HEIGHT 
INDEX 

P r b . 

4-

DRY BULB 
TEMPERATURE 

(SURFACE) 

C F ) P r b . 

5. 

CEILING 

BELOW 

7 , 0 0 0 

/ Y E S \ 
\ NO^ 

P r b . 

6 . 
RELATIVE 
HUMIDITY 

(%) P r b . 

7. 
CLOUD 
COVER 

p r b . 

8. 9. 

CEILING PRECIPITATION 
HEIGHT (OVER A 

TRACE) 

f t . ) P r b . • N O " ) p r b . 

10. 

V I S I B I L I T Y 

mi.) Prb. 

I I . 

STABILITY 

CLASS 

12. 

MIXIK 

HEIG 

ft.) [ 

G 

Prb. 
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Fig. 9.7a Air Quality Prediction System Data Form 
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2 

3 

4 

5 

6 

7 

e 
9 

10 

1 1 

12 

13 

14 

IS 

le 

17 

IB 

I t 

20 

21 

22 

23 

24 

1 

PREO. ACT. 

2 

PRED. ACT. 

3 

PRED ACT. 

• 

4 

PRED. ACT. 

5 

PRED. ACT. 

6 

PREO. ACT. 

7 

PRED. ACT. 

8 

PREO. ACT. 

113-1156 
Fig. 9.7b Air Quality Prediction System Data Form 

SO2 Predictions and Actual Readings 
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After the meteorological forecast values are received, the 50th percentile 

entry of the Tabulation Prediction Scheme Tables may be used to produce an air 

pollution concentration prediction for each hour of the forecast period. A 

better method of using the tables, however, is to determine from the actual, 

measured air pollution concentrations for the first hour of the forecast period, 

what percentile entry should be used to make the prediction for the next 6 hours. 

For example, if the actual SO. value for the first hour of the forecast period is 

0.3 ppm and this value corresponds to the 80th percentile entry in the appropir-

ate part of the table, then the air quality predictions for the next 6 hours 

should be taken from the 80th percentile entries. The 50th percentile may be 

used for the remaining 18 hours of the forecast period. When the forecast is 

updated six hours later, a new percentile entry is determined from the most 

recent measured air quality data, and the procedure is repeated to produce an 

updated air quality prediction. 

Municipal air pollution control agencies may find it uneconomical to 

mount a full scale, 24-hour meteorological forecasting operation. Hourly fore

casts must therefore be obtained from the U.S. Weather Bureau or from a 

commercial meteorological firm. The services of one or two meteorologists 

employed by the air pollution control agency may be used to develop and inter

pret the forecasts of both the weather and pollutant concentration. 

The control agency meteorologist determines whether high air pollution 

concentrations are probably within the forecast period. His access to the 

latest upper air and surface weather charts enables him to judge whether; 

1) a land-sea breeze will develop, 2) a thunderstorm is likely, 3) precipitation 

or fog will appear, 4) a frontal system will pass, or 5) a lowering of the mix

ing depth is probable because of pronounced subsidence. Any one of the above 

or similar phenomena markedly affects the pollution potential. 
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The control agency meteorologist may issue forecasts such as a 24-hour 

IDA air pollution index for the entire control region (see Reference 8) or 

the maximum concentration levels for selected areas where special forecasts 

are warranted. 

With the availability of on-line computer facilities, some functions 

may be automated. For example, the hourly meteorological forecast may be 

entered into the computer and a printout of the 50th percentile air pollution 

level may be produced, based on Tabulation Prediction Scheme Tables stored on a 

disc or tape memory. It is possible to produce computer plotted maps of the 

control region with pollutant concentration levels and meteorological variables. 

Such maps are currently generated at Argonne National Laboratory using the APICS 

display program described in Section 7.3. 

The Tabulation Prediction System is a relatively new development in air 

pollution forecasting. There are a number of areas in which improvement is 

possible, but the Improvements must be based on the individual needs of the 

user. For example, the control agency meteorologist should conduct investiga

tions to determine the conditions under which high values of pollutant concen

trations occur; e.g., such as are found in the 90th to 100th percentile range. 

An indication of how this may be done is provided in Reference 8 which dis

cusses the synoptic weather conditions associated with a selected group of 20 

air pollution episodes. Case studies of high pollution episodes should also 

be made. The results of these may be applied to optimize the use of the Tabu

lation Prediction Scheme. Further, an investigation involving the persistence 

of high pollution levels should be made in each city desiring an air pollution 

advance warning capability. As indicated above, the percentile value of the SO 

concentration at the beginning of the forecast period may be a good indicator 

°i the probability that the concentration values will exceed the 50th percen

tile value. 
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9.7 Advantages and Disadvantages of the System 

Among the advantages of the tabulation prediction scheme are: 

1. It is easy to use and does not require on-line, real time access 

to a computer. 

2. It provides rapid on-line prediction of pollution concentrations. 

3. It provides the entire percentile distribution of pollutant con

centrations to allow a forecaster to "fine tune" his predictions 

based on synoptic situations. 

4. It takes into account non-linearities in the relationship between 

meteorological variables and pollution concentrations. 

5. It is an effective method of analyzing and displaying air quality 

and air pollution meteorology data. 

Disadvantages of this method are that: 

1. A digital computer is required in order to construct the tables. 

2. It must be updated at 1-2 year Intervals as the source strength 

and distribution patterns of the area change. 

3. Since it is a receptor-oriented method, it cannot predict air 

pollution concentrations at points between monitoring stations, 

except indirectly through interpolation or logical inference. 

9 .8 Tabulation Prediction System Computer Program 

To construct the prediction table described above, hourly values of 

selected meteorological variables over the time range of interest must be avail

able. The bases for selecting these variables are discussed above and in 

Reference 8. This section describes the computer program which creates the pre

diction table and provides the necessary information for its utilization. 

9.8.1 Input Information 

The information flow to the computer program is depicted schematically 

in Fig. 9.8. In order to use the tabulation prediction program, the input 
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Fig. 9.8 Information Requirements of Tabulation Prediction 

Program 
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• 

parameter values must be prepared in an array with the format described below. 

This requires extracting the parameter values from the appropriate data sources 

as shown in the figure. 

The tabulation prediction program uses the hour of the day as a predic

tor. This must be provided in the following correspondence: 00 is 12 midnight; 

01 is 1 am,..., 12 is noon, 13 is 1 pm,..., 23 is 11 pm, etc. 

9.8.2 Program Description 

A set of Fortran coded subroutines generate the tables which display 

percentile values of air pollution SO concentrations grouped by wind direction, 

ceiling height, wind speed, temperature, and hour bands. Eight wind directions 

and four hour bands are built into the program incorporated into the APICS 

system, while ranges for the other three parameters are specified in the input. 

For each season for which prediction tables are desired, a search is 

made for a specified set of parameters. The output array from the search is 

then accessed using the FORTRN retrieval program which passes the array to the 

specially coded FORT routine to generate the tables. The sample input listings 

provided in Section 8.3 show the order of the meteorological variables in the 

search input and the set of meteorological parameter cards required by the 

FORT subroutine. Fig. 9.9 depicts the array of subroutines used to generate 

a tabulation prediction system display. 

For each telemetered air quality monitoring (TAM) station, a series of 

nested DO loops indexes over each combination of the set of bands (for wind 

direction) and the sets of ranges (for ceiling height, wind speed and tempera

ture) . The data in array X is scanned to determine which observed values fall 

within the selected bands and ranges. Any variable in X which has been recorded 

> 5 

as -10 (Implying that the data point was actually missing) causes the observa

tion to be discarded. The remaining observations in X which meet the selection 

criterion are then grouped by hour bands and their SO^ values are used to 
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READ IN 
1. DATA ARRAY - X 
2. NUMBER OF OBSERVATIONS - NOBS 
3. NUMBER OF VARIABLES - NVAR 

MAIN PROGRAM 

CHOOSE TAM STATION 
SELECT BANDS AND 
RANGES ON MET VARIABLES 

SEARCH DATA ARRAY FOR 
OBSERVATIONS WITHIN RANGES 

GROUP DATA BY 
HOUR BAND 

CALCULATE: 

1. MAX SO2 >t. VAR SO2 
2. MIN SO2 5. FREQ. DIST 

AVE SO, OF SO, 

CALCULATE SO2 PERCENTILES 
AND PERCENTILE DIFFERENCES 
PRINT CORRESPONDING LINES 
OF TABLE 

113-1158 

Fig. 9.9 Tabulation Prediction System Computer Program 

Schematic 
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determine maximum S0„, minimum SO., average SO., standard deviation of S0„, and 

the frequency distribution of SO for the group. Using these frequency distribu

tions the following SO. percentiles and percentile differences are determined: 

10, 25, 50, 75, 90, 95, 98, 99, 75-25, 95-75, and 100-75, and the corresponding 

lines of the table are printed. Then another combination of bands for the 

variables is chosen and the above process is repeated. This procedure con

tinues until all possible combinations of bands have been selected for each 

TAM station, and thus all the tables are completed. 

Input to Subroutine FORT 

An examination of the computer listing for subroutine FORT indicates the 

order in which hourly average air quality and meteorology data must be input in 

order to form the tabulation prediction system data array. 

The air pollution concentration, wind speed and wind direction for each 

air quality monitoring station in the system are input as a block for each hour 

of each day in the data inventory. As indicated in the comment statement, the 

hour, day, week, month, and year associated with each block of TAM station data 

are input, followed by the array of meteorology data corresponding to that hour. 

This array includes the cloud ceiling, temperature, two classes of liquid pre

cipitation and three classes of frozen precipitation. The following cards are 

required as input to subroutine FORT and are listed in the order in which they 

must appear in the data deck. 

Card 

Typg Columns Format Contents 

1 1-56 7A8 Title information describing data, season, and presence 
or absence of precipitation data. 

57-80 3A8 Period of data 

1-8 18 Number of TAM stations 

9-16 18 

17-24 18 

25-32 18 

Number of celling height ranges (less than 20) 

Number of wind speec _.„-::-.- •',''-,- *-:--, ""' 

Number of temperature ~Z-jit::'zs ;_-::;:;: j:;.::;:; ̂;. 
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Card 
Xype Columns Format Contents 

3 (two cards may be necessary) 

1-8 F8.0 Lower limit of first ceiling height range 

9-16 F8.0 Lower limit of second ceiling height range 

F8.0 Lower limit of last ceiling height range 

F8.0 Upper limit of last ceiling height range 

4 (two cards may be necessary) 

1-8 F8.0 Lower limit of first wind speed range 

9-16 . Lower limit of second wind speed range 

F8.0 Lower limit of last wind speed range 

F8.0 Upper limit of last wind speed range 

5 (two cards may be necessary) 

1-8 F8.0 Lower limit of first temperature range 

9-16 F8.0 Lower limit of second temperature range 

Lower limit of last temperature range 

Upper limit of last temperature range 

Number of hour bands for TAM 1 receptor 

Number of hour bands for TAM 2 

. (See the example in Section 8.3) 

Number of hour bands for last TAM station 

Number of wind direction bands for TAM 1 

Number of wind direction bands for TAM 2 

. (See the example in Section 8.3) 

Number of wind direction bands for last TAM station 

1 — use data with precipitation present 

0 — use data with no precipitation present 

1-8 

9-16 

F8.0 

F8.0 

18 

18 

• 

1-8 

9-16 

18 

18 

18 

18 

18 
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In order to modify the standard hour and wind direction bands, the user 

must alter the existing version of the function IHOUR and the subroutine WIND 

which, respectively, define the hour and wind direction bands for each TAM 

station. The listing of the tabulation prediction code as described in Section 

9.8.3 of this manual is arranged to partition data for all monitoring stations 

into the "standard" wind direction and time bands recommended in Section 9.6. 

That is, octant wind bands and four selected significant time bands. If the 

user wishes to modify this standard system, the following changes are required. 

Wind Direction Bands 

The partitioning of data by wind direction bands is performed by subrou

tine WIND which appears in the listing as: 

WIND (W, K, Jl, IND) 

where: W = wind direction associated with each data point in the input data 
array 

K = number of the air quality monitoring station to which the input data 
point corresponds 

Jl = number of the wind direction band 

IND = data classification index = 1 if the input data point does fall in 
band Jl 

= 0 if the input data point does not fall in band Jl 

Subroutine WIND contains a series of IF statements written for W which perform 

the function of determining whether a given input data point belongs in band Jl. 

To modify the recommended standard wind bands, therefore, the user must replace 

this series of IF statements with an alternative set. If the wind bands are 

not the same for all monitoring stations, then a set of IF statements on W must 

be written into WIND for each monitoring station K in the system. 

Time Bands 

The partitioning of data by hour bands is performed by function IHOUR 

which appears in the listing as: 
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IHOUR(Y,K) 

where: Y = hour associated with each data point in the input data array 

K = number of the air quality monitoring station to which the input 
data point corresponds. 

The value of IHOUR is set equ-il to the number of the time band in which 

the particular input data point belongs. Function IHOUR contains a series of 

IF statements, written for Y, which perform the function of determining in 

which time band a given input data point belongs. As indicated in Section 9.6, 

there are four bands in the recommended standard time band system. 

To modify the standard time bands, the user must replace the series of 

IF statements with an alternative set. If the time bands are not the same for 

all monitoring stations, then a set of IF statements must be provided for each 

monitoring station K in the system, as shown in the computer listing for IHOUR. 

Each data point from a given monitoring station is assigned to a wind 

direction band and time band by WIND and IHOUR. When a complete array of data 

points has been compiled for each set of bands, the percentile distributions 

maxima and minima are calculated and printed by subroutine TWODFD. 

9.8.3 Tabulation Prediction System Computer Listing 

Appendix H provides a listing of the Fortran computer program required 

to generate a set of tabulation prediction system tables. The version of the 

code presented here incorporates the recommended standard meteorological and 

time bands and has been written to accommodate data from as many as eight 

telemetered air monitoring stations. 
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APPENDIX A: Guides to Using the APICS System 

1. User Manual References to APICS Data Formats 

2. Flow of Information through APICS 

3. Sample Construction of a Master Tape 

4. Systematic Identification of APICS Data Tapes 

5. DD Card Specifications for Input/Output Tapes 

6. Execution of a Program from Source Code 

a. PL/I Coding Only 

b. PL/I and Fortran 

7. Storing Programs on the Data Cell from Source Code 

a. Complete Programs in Executable Form 

b. Incomplete Programs to be Combined with User-Coded FORT Routines 

8. Using Programs from the Data Cell 

a. Complete Programs 

b. Combining an Incomplete Program with a User-Coded FORT Routine (Source Code 

9. Deck Structures to Utilize Data on Master Tapes 

a. One Jobstep (SEARCri2 with FORT Option Specified) 

b. Two Jobsteps to Search and Operate on Retrieved Data 

(Example: CITYMAP Display Program) 

10. Maintaining the APICS Library on the Data Cell 

a. Generating a Backup Copy on Tape 

b. Restoring the Data Set from Tape (Scratch, Save, and Copy) 
c. Cataloguing and Listing the PDS APSLIB 

NOTE: A catalof^ued data set is assumed for the library of APICS routines on the 

data cell. Otherwise the DD cards must include unit and volume serial 

parameters; e.g,, UNIT=2321 and VOLUME"SER=CELLBH. 
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APPENDIX Al; User Manual References to APICS Data Formats 

a. Master File Table of Contents (Table II) 

Summary of observed (and calculated) data 

items Included in the master file 

(TAM, Calendar, Airport, etc.) 

b. Meteorological Data Codes (Table III) 

Supplementary information on the data 

items in Table II 

c. Tape Format for TAM Data (Table IV) 

Detailed format of raw TAM data tapes 

d. Tape Format for Airways Surface Observations (Table V) 

Detailed format of weather data tapes-TDF14-

available from the NWRC at Asheville, North Carolina 

(tape deck 1440 generated from card deck 144) 

e. Master Tapes (Section 5.1.1) 

Detailed format of station and parameter 

information in the master file format (MFF) * 

f. Search Output (Section 5.1.2) 

Detailed format of station and parameter 

information on the output tape from a search 



RAW TAM 

MASTER 
TAM DATA 

CALENDAR 
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CALENDAR 

OHARE 
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V̂  
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METMAP 

ASHEVILLE 
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MIDWAY 
AIRPORT 
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TURNER 

APPENDIX A3 SAMPLE CONSTRUCTION OF MASTERTAPE 
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APPENDIX A4; Systematic Identification of APICS Data Tapes 

Information should be punched on data cards as follows with each card 

representing a data tape. ("̂-8 column fields) 

Colunns Contents 

1 7 or 9 to indicate a 7-track or 9-track tape 

2 status indicator: (optional) 

= means this is a duplicate of another (library) tape 
-I- means a sequel exist 

- means something about the tape is not right 

X means the tape is not needed any more 

Y means the run to generate information on the tape has not yet 

been completed successfully 

Z means the tape has been released 

3-8 date (year, month, and day) the tape was created, e.g.j 690815 

10-14 library tape number, e.g: 69519 

15-16 -1,-2, or -3 if there are 2 or more files on the tape (a separate 

card is used for each file) 

18-23 date (year, month, and day) of first data in the file 

26-31 date (year, month, and day) of last data in the file 

33-40 dsname for 9-track labelled tapes or NONE for 7-track tapes 

41-56 summary of the contents of the tape 

57-64 name of generating program, or of off-line computer in case of copies 

65-72 library number of source tape used to create the tape (or NVIRC in 

case of copies) 

73-80 a secondary source tape used as input to the run creating the tape 

These cards may then be sorted as desired and used as a basis for picking 

appropriate tapes to use with the various programs. 



APPENDIX A5 (Cont'd.): 

p. Concatenating TWO Tapes (7-track unlabelled) for CREATEl 

ASP Setup Cards 

/*SETUP DDNAME-SOURCE,DEVICE-=2400-7,ID«=(066666,NORING,SAVr,NL) 

//*SETUP DDNAME=SOURCE,DEVICE"24O0-7,ID=(066667,NORING,SAVE,m.) 

JCL DD Cards 

//GO.SOURCE DD LABEL=(,NL),UNIT=TAPE7TRK,DISP=(0LD,PASS), 

// VOLL'ME=(SER=066666, RETAIN), 

// DCB"(,DEN=1,TRTCH=ET,RECFM=F,BLKSIZE=495) 

// DD LABEL=(,NL),UNIT=TAPE7TRK,DISP>=(0LD,PASS), 

// VOLUME=(SER=066667,RETAIN), 

// DCB-(,DEN=1,TRTCH=ET,RECFM=F,BLKSIZE=495) 

q. Concatenating TWO Files on a Tape (7-track unlabelled) for CREATE 3 

ASP Setup Card 

/*SETUP DDNAME=SOURCE,DEVICE=2400-7,ID= (071112,NORING, SAVE,NL) 

JCL DD Cards 

//GO.SOURCE DD LABEL=(,NL) ,UN1T=TAPE7TRIC,DISP=(0LD,PASS) , 

// DCB-(,DEN=1,TRTCH=ET,RECFM=F,BLKSIZE=7872) 

// DD LABEL=(2,NL),UNIT=TAPE7TRK,DISP=(0LD,PASS), 

// VOLUME=(,RETAIN,REF»*,SOURCE), 

// DCB=(,DEN=1,TRTCH=ET,RECFM=F,BLKSIZE=7872) 
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APPENDIX A6; Execution of Programs from Source Code 

a. Deck Structure for Programs VJritten in PL/I Only 

Job and Accounting Cards 

/ASETUP cards as needed (See Appendix B and AS) 

// EXEC PLICLG 

//PLl.SYSIN DD * 

PL/I source code 

/* 

//GO.ddname DD cards as needed (See Appendix B and A5) 

//GO.SYSIN DD * 

Input data cards 

/* 

t-<- Indicates location for a SYSLMOD DD card referenced in Appendix A7a. 
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APPENDIX A5: DD Card Specifications (and ASP Setup Cards) 

a. CARDS; A scratch data set used for intermediate storage of search-like Inpu 

//GO.CARDS DD UNIT=DISK,DISP-(NEW,DELETE), 

// SPACE=(TRK,(10,10)),DCB=(RECFM=FB,LRECL-80,BLKSIZE=800) 

b. FT06F001: Standard Fortran printed output unit 

//GO.FT06F001 DD SYS0UT=A,DCB-(RECFM=FBA,LRECL=133,BLKSIZE-798) 

c. MASTER: A master tape to be used for a Search (MFF) 

//GO.MASTER DD DSNAME=METMAP,UNIT=TAPE9TRK, 

// VOLUME=(,RETAIN),DISP=(OLD,KEEP,KEEP) 

d. NEWFILE: A master tape from a Create or Merge (MFF) 

//GO.NEWFILE DD DSNAME=METMAP,UNIT=TAPE9TRK, 

// DISP=(NEW,KEEP),DCB=(RECFM=V,BLKSIZE=20000) 

e. OLDFILl: A master tape to be Merged with 0LDFIL2 (MFF) 

//GO.OLDFILl DD DSNAME=TAMDATA,UNIT=TAPE9TRK,DISP-(0LD,KEEP) 

f. 0LDFIL2: A master tape to be Merged with OLDFILl (MFF) 

//G0.0LDFIL2 DD DSNAME=METDATA,UNIT=TAPE9TRK,DISP=(0LD,KEEP) 

from a Search program 
g. OUTPUT: Contains an Output Array , , . . . 

> for an Analysis program 

//GO.OUTPUT DD DSNAME=0UTPUT,UNIT=TAPE9TRK, 

/ / nTcp-/("EVv',PASS) ,DCE=(RECFM=VB,BLKSIZE=20000) 
// "1^'-\(0LD,KEEP) 

h, SCRATCH: Intermediate storage for collecting the output array for a Search 

//GO.SCRATCH DD UNIT=DISK,SPACE=(CYL,(5,5)), 

// DCE=(RECFM=VB,BLKSIZE=5000),DISP=(NEW,DELETE) 

1. SOURCE: Data input for Create programs 

//CO.SOURCE DD LABEL=(,NL) ,UNIT=TAPE7TRK,DISP-(0LD,KEEP) , ' *• ' - , 

// DCB=(,DEN=l,TRTCH=ET,RECFM=F,BLKSIZE=495iVOLUME-(,RETAIN) 
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APPENDIX A5 ( C o n t ' d . ) ; 

j . SUBFILE; A m a s t e r t a p e from SUBFILE or FUNCTION (MFF) 

//GO.SUBFILE DD DSNAME=SUBFIL,UNIT"TAPE9TRK, 

/ / DISP-(NEW,KEEP),DCB»(RECFM-V,BLKSIZE-10000) 

k. SYSPRINT; Standard PL/I printed output unit 

//GO.SYSPRINT DD SYSOUT-A,DCB-(RECFM=FBA,LRECL=133,BLKSIZE-798) 

£. 7-track unlabelled tape: ASP Setup card for creating the tape 

/*SETUP DDNAME=SOURCE,DEVICE-2400-7,ID=(,RING,SAVE,NL) 

m, 7-track unlabelled tape: ASP Setup card for using the tape 

/*SETUP DDNAME=SOURCE,DEVICE=2400-7,ID-(071010,NORING,SAVE,NL) 

n. 9-track labelled tape: ASP Setup card for creating the tape 

/*SETUP DDNAME>=OUTPUT, DEVICE-2400-9, ID-= (, RING, SAVE, SL) 

0. 9-track labelled tape: ASP Setup card for using the tape 

/*SETUP DDNAME=0UTPUT,DEVICE-2400-9,ID-(069519,NORING,SAVE,SL) 



APPENDIX A6 (Cont'd.); 

b. Deck Structure for Programs Written in Fortran and PL/I 

Job and Accounting Cards 

/*SETUP cards as needed (See Appendix E and A5) 

// EXEC FTHCP 

//FTH.SYSLIN DD DSNAME-OBJECT,DISP=(NEW,PASS) ,U1IIT=2314, 
// SPACE=(CYL,(2,1,1)) 
//FTH. SYSIN DD * 

Fortran source code 

/* 

// EXEC PLICLG 

//PLl.SYSIN DD * 

PL/I source code 

/* 

//EDT.SYSLIB 

II 

DD 

DD 

t-* 

//EDT.STEPONE DD 

//EDT.SYSIN DD 

INCLUDE STEPONE 

ENTRY IHENTRY 

/* 

//GO.ddname DD 

//GO.SYSIN DD 

DSNAME=SYS1.F0RTLIB,DISP-SHR 

DSNAME-SYSl.PLILIB,DISP-SHR 

DSNAME=OBJECT,DISP=(OLD,DELETE) 

cards as needed (See Appendix B and A5) 

* 

Input data cards 

/* 

t-> Indicates location for a SYSLMOD DD card referenced in Appendix A7a. 
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APPENDIX A7; Storing Programs on the Data Cell from Source Code 

a. Complete Programs in Executable Form 

The deck structures are as described in Appendices A6 and A8b, but a 

SYSLMOD DD card must be inserted in the locations indicated by arrows (->•). 

The (member) name of the program Is given in parentheses after the dataset 

name in one of the following forms: 

To Create a New PDS (Partitioned Data Set) 

//EDT.SYSLMOD DD DSNAME-APSLIB(member name), 

// UNIT=2321,DISP-(NEW,KEEP) ,VOLUME=SER-CELLBH, 

// SPACE=(CYL,(25,5,2),,CONTIG),DCB=(RECFM=U,BLOCKSIZE=1024) 

To Add to an Existing PDS, APSLIB 

//EDT.SYSLMOD DD DSNAME=APSLIB(member name) ,DISP=SHR 
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APPENDIX A7 (Cont'd.): 

b. Incomplete Programs for Combining with User-coded Fortran Routines 

Note that there is no reference to the Fortran system routines (SYSL.FORTLIB: 

at this stage since further link-editing will be required for the user-coded 

FORT routine as in Appendix A8b. The following deck structure would be used 

for storing SEARCH2 on the data cell. The first jobstep would be omitted for 

the retrieval programs and for the FUNCTION program. 

// EXEC FTHCP 

//FTH.SYSLIN DD DSNAME=OBJECT,DISP-(NEW,PASS) ,UNIT=2314, 

// SPACE=(CYCL,(2,1,1)) 

//FTH.SYSIN DD * 

Fortran source code 

/* 

// EXEC PL1CLP,PARM.EDT=(LET,LIST,MAP) 

//PLl.SYSIN DD * 

PL/I source code 

/* 

//EDT.SYSLMOD DD DSNAME=APSLIB(SEARCH2) ,DISP=SHR 

//EDT.STEPONE DD DSNAME=OBJECT,DISP=(OLD,DELETE) 

//EDT.SYSIN DD * 

INCLUDE STEPONE 

ENTRY IHENTRY 

/* 
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APPENDIX AS; Using Programs from the Data Cell 

a. Complete Programs 

Job and Accounting Cards 

/*SETUP cards as needed (See Appendix B and A5) 

//JOBLIB DD DSNAME-APSLIB,DISP-SHR 

//GO EXEC PGM-name of program (-member of PDS) 

//GO.ddname DD cards as needed (See Appendix B and A5) 

//GO.FT06F001 DD card (See Appendix A5 for specifications) 
//GO.SYSPRINT DD card (See Appendix A5 for specifications) 
//GO.SYSIN DD * 

Input data to PL/I program 

/* 

t Note that SEARCH2 may be considered a complete program in this context 

if the FORT option is not specified. 
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APPENDIX A8 (Cont'd.): 

b. Combining an Incomplete Program with a User-coded Fortran Routine 

Job and Accounting Cards 

/*SETUP cards as needed (See Appendix B and A5) 

// EXEC FTHCLG 

//FTH.SYSIN DD * 

Fortran source code for Fortran subroutine 

/* 

t->-

//EDT.APICSL DD DSNAME-APSLIB,DISP-SHR 

//EDT.SYSIN DD * 

INCLUDE APICSL (name of incomplete program, e.g.; FORTPvHK) 

ENTRY IHENTRY 

/* 

//GO.FT05F001 DD DDNAME-MYSIS 

//GO.ddname DD cards as needed (See Appendix B and A5) 

//GO.SYSPRINT DD card (See Appendix A5 for specifications) 

//GO.SYSIN DD * 

Input data for PL/I program 

/* 

t-* Indicates location for a SYSLMOD DD card referenced in Appendix A7a 
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APPENDIX A9; Deck Structures to Utilize Data on Master Tapes 

a. One Jobstep (SEARCn2 with FORT Option Specified) 

Job and Accounting Cards with CLASS-B and REGION-204K 

/*SETUP DDNAME-MASTER (See Appendix A5.o) 

/*SETUP DDNAME-OUTPUT (See Appendix A5.n) 

// EXEC FTHCLG 

//FTH.SYSIN DD * 

Fortran source code for FORT routine 

/* 

//EDT.APICSL DD DSNAME-APSLIB,DISP=SHR 

//EDT. SYSIN DD * 

INCLUDE APICSL(SEARCH2) 

ENTRY IHENTRY 

/* 
//0X).FT05F001 

//GO.MASTER 

//GO.OUTPUT 

//GO.CAPJ)S 

//GO.SYSPRINT 

//GO.SYSIN 

DD 

DD 

DD 

DD 

DD 
) 

DD 

DDNAME=MYSIS 

) See Appendix 

* 

Input for SEARCH2 with OPTLIST-'FILE,FORT'; 

/* 
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APPENDIX A9 (Cont'd.): 

b. Two Jobsteps to Search and Operate on Retrieved Data 

Job and Accounting Card 

/*SETUP DDNAME-MASTER (See Appendix A5.o) 

/*SETUP DDNAME-OUTPUT (See Appendix A5.n) 

/*SETUP DDNAME-PLOTTAPE (See Appendix A5.£) 

//JOBLIB DD DSNAME-APSLIB,DISP-SHR 

//GO EXEC 

//GO.SYSPRINT 

//GO.FT06F001 

//GO.OUTPUT 

//GO.MASTER 

//GO.CARDS 

//GO.SCRATCH 

//GO.SYSIN 

Search 

PGM-SEARCHl 

DD 

DD 

DD 

DD 

DD 

DD 

DD 

input 

\ 

/ 

> 

* 

> See Appendix A5 for specifications 

/* 

//GO EXEC PGM-CITYMAP 

//GO.OUTPUT DD See Appendix A5,g,DISP-(0LD,KEEP) 

//GO.PLOTTAPE DD DSNAME=PL0T780,DISP=(NEW,KEEP), 

// UNIT=(2400-2,,DEFER),LABEL=(,NL) 

//GO.SYSPRINT DD card (See Appendix A5 for specifications) 

//GO.FT06F001 DD card (See Appendix A5 for specifications) 

//GO.SYSIN DD * 

Input data for the FORTRNK retrieval program (See Appendix B) 

/* 
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APPENDIX AlO: Maintaining the APICS Library on the Data Cell 

a. Generating a Backup Copy on Tape 

/*SETUP DDNAME-DD2,DEVICE-2400-9,ID=(075816,RING,SAVE,SL) 

// EXEC PGM-IEHMOVE 

//SYSPRINT DD SYSOUT-A 

//DDl DD DISP-OLD,UNIT-2321,VOLUME-SER«CELLBH 

//DD2 DD UNIT-(2400,,DEFER),DISP-(NEW,KEEP), 

// VOLUME»(,RETAIN,SER-(075816)), 

// DCB=(RECFM-FB,LRECL-80,BLKSIZE-800) 

//SYSUTl DD UN1T-2321,V0LUME-SER-CELLBH,DISP-0LD 

//SYSIN DD * 

COPY PDS-APSLIB,FROM»2321=CELLBH,10-2400^(075816,1) 

/* 



APPENDIX AlO (Cont'd.): 

b. Restoring the Data Set from Tape (Scratch, Save. Copy) 

SCRATCH old dataset 

// EXEC 

//SYSPRINT 

//DD2 

//SYSIN 

SCRATCH 

/* 

// EXEC 

//SYSPRINT 

//APICSL 

II 

II 

//SYSIN 

/* 

PGM-IEHPROGM 

DD SYSOUT-A 

DD UNIT=2321,VOLUME=SER-CELLBH,DISP=OLD 

DD * 

DSNAME-APSLIB,VOL-2321-CELLBH 

SAVE s p a c e 

PGM=IEHPROCM 

DD SYSOUT-A 

DD DSNAME-APSLIB,UNIT-2321, 

DISP=(NEW,KEEP),VOLUME-SER-CELLBH, 

SPACE=(CYL,(25,5,2),,CONTIG),DCE-(RECFM-U,BLKSIZE=1024) 

DD * 

COPY from tape 

/*SETUP DDNAME-DD2,DEVICE-2400-9, ID-(075816,NORING, SAVE, SL) 

// EXEC PGM-IEHMOVE 

//SYSPRINT DD SYSOUT-A 

//DDl DD UNIT-2321,DISP-SHR,VOL-SER-CELLBH 

//DD2 DD UNIT=(2400,,DEFER),DISP-(OLD,KEEP),VOL-SER-075816 

//SYSUTl DD UN1T=2314,V0L-SER-SCRTW0,DISP-0LD 

//SYSIN DD * 

COPY DSNAME-APSLIB,FROM-2400-(075816,1),TO=2321=CELLBH 

/* 
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APPENDIX hlO (Cont'd.) 

c. Cataloguing and Listing the PDS APSLIB 

The dataset is catalogued using lEHPROGM with the following card included 

with the SYSIN data; 

CATLG DSNAME-APSL1B,V0L-2321-CELLBH 

To list the members of the dataset 

// EXEC PGM-IEHLIST,COND-EVEN 

//SYSPRINT DD SYSOUT-A 

//DD2 DD UNIT-2321,VOLUME-SER-CELLBH,DISP-OLD 

//SYSIN DD * 

LISTPDS VOL-2321-CELLBH,DSNAME-APSLIB 

/* 
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APICS USER MANUAL 

APPENDIX B 

SPECIFICATIONS FOR USING THE CODES IN THE APICS SYSTEM 
ONE PAGE SUMMARY FOR EACH 
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Appendix B; Specifications for Using the Individual Codes in the APICS System 

(One Page Summary for Each Code) 

The programs in the APICS system are listed belov/ with the numbers 

corresponding to the file number of the source programs on magnetic tape. 

Note that the JCL DD card specifications in the deck structures provided 

for using each program assume that programs in the APICS system have been ore-

stored on the data cell in a dataset named APSLIB. Furthermore, this dataset 

Is assumed to have been catalogued. Otherwise, the JCL DD card specifications 

must include unit and volume serial parameters; e.g.: UNIT-2321 and 

VOLUME-SER-CELLBH. 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13, 

14. 

15. 

16. 

17, 

18. 

19. 

20. 

21. 

22. 

23, 

24, 

25. 

26. 

27. 

CREATES 

CREATE9 

CREATES 

LITTLECl 

CREATEl 

TURSTAB 

MASTER2 

PLANTSIM 

MERGEl 

MERGE2 

MERGE3 

SUBFIL 

FUNCTION 

SEARCHl 

SEARCH2 

SEARCHS 

FORTRN 

FORTRNS 

FORTRNK 

PRINT 

TIMESER 

CITYMAP 

IHISTJJ 

REGRES 

STEPMDA 

TABPRED 

PUFF 

General Data Input Program 

Calendar Program 

Air Quality Data 

Preprocessor for Meteorological Data 

Meteorology Data 

Functions of File Parameters (Turner Stability Example) 

Specialized Data Input Program (Mixing Height Example) 

Plant Emission Simulation Program 

Merge Program for Tapes with '^ Same Dates 

Merge Program for Concatenating Two Tapes 

Merge Program for Tapes with Overlapping Parameters 

Program to Extract a Subset of a Master Tape 

Functions of Parameters on a Master Tape 

Search of Master Tape for Specified Information 

Search of Master Tape with Option to Pass Information to FORT 

Search of Master Tape Omitting Missing Data 

Retrieval of Search Output to Pass to a FORT Routine 

Retrieval of Search Output Sequentially and Pass n at a Time 

Retrieval of Search Output and Pass n at a Time to a FORT Routin 

Data Display Program 

Time Series Plotting Program (YOLYPLOT) 

Mesometeorological Mapping Program 

Printed Graphical Displays (JJPLOt and HIST) 

Linear Regression Analysis 

Stepwise Multiple Discriminant Analysis 

Tabulation Prediction Program 

Atmospheric Diffusion Calculations Dispersion Model 
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APPENDIX Bl: CREATES (Ref. Section 3.1) 

Description: General Data Input Program to Create a Master Tape. 

Tape Input: SOURCE contains parameter values (may follow SYSIN). 

Tape Output: NE1>JFILE(MFF) contains information in the Master File Format. 

Printed Output; Summary of Newfile header information, i.e.: dates, station and 

parameter names followed by a listing of the parameter values as they are output. 

Running time: Short 

Class £. Region: A(92K) 

Card Input: SYSIN: dates, station name, number of parameters, and names. 

Built-in Values: None - limited to one station. 

Programning Notes: PL/I program calls a Fortran printing routine TWODPT. 

Operating Procedures: Prestore the program (App. A6b & A7a) and execute as in 
App. A8a. 

Deck Structure: 

/*SETUP DDNAME-NEV.TILE,DEVICE-2400-9,ID=(,RING, SAVE, SL) 

//JOBLIB DD DSNAME-APSLIB,DISP-SHR 

//GO EXEC PGM=CREATE5 

//GO.ddname DD cards for SYSPRINT and FT06F001 (See App. A5) 

//GO.NEVJFILE DD DSNAME-TESTFILE.UNIT-TAPE9TRK. 

// MSP=(NEW,KEEP) ,DCB-(RECFM-VB,BLKSIZE=5000) 

//GO.SYSIN DD * 

Input data cards for SYSIN dataset 

//GO.SOURCE DD * 

Input data cards for SOURCE dataset 

/* 

Note: Underlined items should be changed from run to 
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APPENDIX B2: CREATE9 (Ref. Section 3.2) 

Description; Calendar Program to Create a Master Tape. 

Tape Input; None 

Tape Output; NEWILE(MFF) contains 6 parameters (See Table II: CALENDAR station) 

Printed Output: Summary of header label information, i.e.: dates, station, and 
parameter names followed by the date for each day as the data is processed. 

Running Time: V-i minutes per year. 

Class & Region; A(80K) 

Card Input: SYSIN: Title card and a card for each day of each year giving 
holiday key, day of week, and Julian day. 

Built-in Values: Starting date, ending date, number of days per month. 

Programming Notes; PL/I program calls a Fortran printing routine TWODPT. 

Operating Procedures: Compile the program for each use as in App. A6b. 

Deck Structure: 

/*SETUP DDNAME-NElfflLE, DEVICE-2400-9,ID-(,RING,SAVE,SL) 

\ 
// EXEC FTHCP 

/ / EXEC PLICLG 

Include cards for For t ran and PL/I s t eps exac t ly as 
) shown in App. A6b 

//GO.ddname DD card for FT06F001 (See App. AS). 

//GO.NEWFILE DD DSNAME-CALENDAR,UNIT-TAPE9TPJC,DISP-(NEW,KEEP) , 

/ / DCB=(RECFM-VB,BLKSIZE-5000) 

//GO. SYSIN DD * 

Input data cards 

/* 

Note: Underlined items should be changed from run to run. 
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APPENDIX B3; CREATES (Ref. Section 3.3) 

Description; Air Quality Data Program to Create a Master Tape. 

Tape Input: SOURCE contains data from TAM recording stations (See Table IV) 

Tape Output; NEWFILE(MFF) contains TAM data (See Table II: TAM stations) 

Printed Output; Summary of header label information, i.e.; dates, station, and 
parameter names. Also tables of all parameter values are printed as the 
data is processed. 

Running Time: 12 minutes per year 

Class & Region: C(122K) 

Card Input: SYSIN: Title card to Identify the printed output. 

Built-in Values; Starting date, and ending date. Assumes 8 TAM stations with 
3 parameters each. Converts missing values of 777,888,999, etc. to 1020, 

Programming Notes; PL/I program calls a Fortran printing routine TWODPT. 
Includes a special arctangent routine. (May concatenate SOURCE tapes.) 

Operating Procedures: Compile the program for each use as in App, A6b, 

Deck Structure; 

/*SETUP DDNAME-SOURCE,DEVICE-2400-7,ID-(072307.NORING.SAVE.SL) 

/*SETUP DDNAME-NEOTILE,DEVICE-2400-9,ID -(,RING,SAVE,SL) 

// EXEC FTHCP 

// EXEC PLICLG ) Include cards for Fortran and PL/I steps as in 
App. A6b. 

//GO.SOURCE DD DSNAME-RAVJTAM,UNIT-TAPE7TRK,DISP= (OLD,KEEP) , 

/ / LABEL-(1,NL),DCB-(RECFM-F,BLKSIZE-7872,TRTCH-ET,DEN-1) 

//GO.NEWFILE DD DSNAME-TAMDATA,UNIT-TAPE9TRK,DISP(NEU,PASS), 

// DCB=(RECrM-V,BLKSIZE=5000) 

//GO.SYSIN DD * 

TAM NETWORK RECEPTOR DATA 

/* 
• 

Note: Underlined items should be changed from run to run. 



B-7 

APPENDIX B4; LITTLECl (Ref. Section 3.4) 

Description; Preprocessor for Meteorological Data to Obtain a Subset. 

Tape Input: SOURCE; NWRC Tape of Airways Surface Observations (See Table V) 

Tape Output; NEWFILE contains a selected portion of SOURCE in the same format. 

Printed Output; The date for each day as the data is transferred to NEWFILE. 

Running Time; 1 minute for 6 months. 

Class & Region; A(42K) 

Card Input; None 

Built-in Values: Starting date, ending date. IJBAN station number 

Programming Notes; PL/I program 

Operating Procedures: Compile the program for each use as in App. A6b. 

Deck Structure: , 

/*SETUP DDNAME-SOURCE.DEVICE-2400-7.ID°(072622,NORING,SAVE,NL) 

/*SETUP DDNAME-NEOTILE,DEVICE-2400-7,ID-(,RING,SAVE, OT.) 

// EXEC PLICLG 

//PLl.SYSIN DD * 

PL/I source code • 

/* 

//GO.SOURCE DD LABEL-(,NL) ,UNIT-TAPE7TRK,DISP-(0LD,KEEP) , 

// DCB-(DEN-l,TRTCH-ET,RECFM-F,BLKSIZE-495) 

//GO.NEWFILE DD same specifications as for SOURCE 

Note: Underlined items should be changed from run to run. 



APPENDIX B5: CREATEl (Ref. Section 3.4) 

Description; Meteorology Data Conversion to Master File Format 

Tape Input; SOURCE; N ^ C Tape of Airways Surface Observations and/or LITTLECl outp 

tape. 

Tape Output; NEWFILE(MFF) contains airport weather data (See Tables II and III) 

Printed Output: Summary of header label Information, i.e.: dates, station, and 

parameter names followed by table headings, values, and the date for each day 

as the data is processed. 

Running Time: 4 minutes per year. 

Class S, Region: C(120K) 

Card Input: Airport Weather Station Name in cols. 1-8 (one card only) 

Built-in Values: Starting date, ending date. 

Programming Notes: PL/I program calls Fortran printing routine TWODPR. 

Processes 36 parl^i^ers for one airport weather station. (May concatenate 

source tapes.) 

Operating Procedures: Compile the program for each use as in App. A6b. 

Deck Structure: 

/*SETUP nnNAME-SOURCE.DEVICE-2400-7.ID-(072347,NORING,SAVE,NL) 

/*SETUP DDNAME-NEWFILE,DEVICE-2400-9,ID-(,RING,SAVE,SL) 

// EXEC FTHCP 

ml 

,, ,„ / Include cards for Fortran and Pl/I steps as 
// EXEC PLICLG f ^^ ^pp_ ^6^_ 

j 
//GO.ddname DD card for FT06F001 (See App. AS) 

//GO.SOURCE DD LABEL-(1,NL),UNIT-TAPE7TRK,DISP-(0LD,KEEP), 

// DCB-(,DEN»l,TRTCH»ET,RECFM-F,BLKSIZE-495) 

//GO.NEWFILE DD DSNAME-MIDWAY,UNIT-TArE9TPJC,DISP-(NEW,KEEP), 

/ / DCB-(RECFM-V,BLKSIZE=5000) 

//GO.SYSIN DD * 

MIDWAY AIRPORT WEATHER DATA 

I* 
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APPENDIX B6; TURSTAB (Ref. Section 3.5) 

Description; Functions of File Parameters (Turner Stability Example). 

Tape Input: MASTER (MFF) containing airport vjeather data. 

Tape Output: SUBFILE(MFF): Master tape of stabilities (See end of Tables II & III). 

Printed Output: Summary of the master tape stations and parameters. Also input 
data specifications followed by the date for each day as the data is processed. 

Running Time: I'j min. per year. 

Class & Region: B(194K) 

Card Input: Search-like data as described in Section 4.3 specifying 3 input 
weather parameters and 2 output parameters (Turner A and B) for a station STAB. 

Built-in Values: Calculates 2 stability parameters based on 3 weather items. 

Programming Notes: Specially coded FORTRN (Fortran) routine called by the 
general purpose FUNCTION (PL/I) program. 

Operating Procedures: Prestore the program (App. A7a £. A8b) and execute as in 

App. A8a. 

Deck Structure: 

/*SETUP DDNAME-MASTER,DEVICE-2400-9,ID-(072067,NORING.SAVE,SL) 

/*SETUP DDNAME-SUBFILE,DEVICE-2400-9,ID-(,RING,SAVE,SL) 

//JOBLIB DD DSNAME-APSLIB,DISP-SHR % 

//GO EXEC PGM-TURSTAB 

//GO.ddname DD cards for FT06F001,SYSPRINT,&CARDS (See App. AS) 

//GO.MASTER DD DSNAME-MIDWAY.UNIT-TAPE9TRK,DISP-(0LD,KEEP) 

//GO.SUBFILE DD DSNAMF.-TURNER,UNIT-TAPE9TRK,DISP-(NEW,KEEP) , 

// DCB-(RECFM»VB,BLKSIZE»10000) 

//GO.SYSIN DD * 

Input data cards 

/* 

No te: Underline items should be changed from run to run. 
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APPENDIX B7: MASTER2 (Ref. Section 3.6) 

Description: Specialized Data Input Program (Mixing Height Example). 

Tape Input: None (or can read SOURCE data from tape instead of cards). 

Tape Output: NEVJFILE(>n?F) contains information in the Master File Format. 

Printed Output: Summary of Newfile header Information, i.e.: dates, station and 
parameter names,followed by the date for each day as the data is processed. 

Running Time: 1 minute for two years worth of parameters. 

Class & Region: A(lOOk) 

Card Input: SOURCE (or None if the data is read from tape); The station name 
on card no. 1. followed by a blank card and hourly parameter values 
(12 per card) for a single parameter. 

Built-in Values: Starting date, ending date, parameter names of MlX-HT aiwl KEY. 

Generates zero values for KEY. Input values of 9999 (and 4021) are considered 
missing and converted to 1020, 

Programming Notes; PL/1 program calls a Fortran printing routine TVIODPT. Processes 
values for one parameter and generates two parameters for one station. 

Operating Procedures: Compile the program for each use as in App. A6b. 

Deck Structure: 

/*SETUP DDNAME-NEOTILE,DEVICE-2400-9,ID-(,RING,SAVE,SL) 

/ / EXEC FTHCP I 

// EXEC PLICLG 
Include cards for Fortran and PL/I steps as 
in App. A6b. 

//GO.SYSIN DD DDNAME-MYSIS 

//GO.ddname DD cards for SYSPRINT and FT06F001 (See App. AS) 

//GO.NEWFILE DD DSNAME-MIXINGHT,UNIT-TAPE9TRK,DISP-(NEW,KEEP) 

// DCB-(RECFM-VB,BLKSIZE-5000) 

//GO.SOURCE DD * 

NORCO 

blank card 

10166 1 9999 9999 1477 1638 1914 3543 5643. . 

/* 

Note: Underlined items should be changed from r 
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APPENDIX B8: PLANTSIM (Ref. Section 3.7) 

Description; Plant Emission Simulation Program 

Tape Input; MASTER(MFF) containing Calendar, Airport, and Power Plant Stations. 

Tape Output: OUTPUT; contains hourly emissions for PUFF program 

Printed Output; Summary of Master & Output header labels, followed by a listing 
of the input cards. Dates and calculated hourly emissions are printed as 
the data is processed. 

Running Time; 2 minutes for a sample case. 

Class i Region: B(204K) 

Card Input; Search-like input (See Section 3.7) 

Built-in Values; SO. content of coal and other quantities as described in 

Section 3.7. 

Programming Notes; PL/I program calls a Fortran printing routine TWODPT. 

as 
Operating Procedures; Prestore the program (App. A6b & A7a) and execute /in App. A8 

Deck Structure: 

/*SETUP DDNAME-MASTER.DEVICE-2400-9.ID-(073061.NORING,SAVE,SL) 

/*SETUP DDNAME-OUTPUT,DEVICE-2400-9, ID- (,RING, SAVE, SL) 

//JOBLIB DD DSNAME-APSLIB,DISP-SHR 

//GO EXEC PGM-PLANTSIM » 

//GO.ddname DD cards for SYSPRINT,FT06F001,andCARDE (See App. AS) 

//GO.MASTER DD DSNAME-CEC0MET,UNIT-TAPE9TRK,DISP-(0LD,KEEP) 

//GO.OUTPUT DD DSNAME-PS0UTPUT,UNIT-TAFE9TRK,DISP-(NEW,PASS), 

// DCB-(RECFM-VB,BLKSIZE-10000) 

//GO.SYSIN DD * 

Title card to identify the output from the search-like run 

Date limits and specifications for Utilities and Sources 

/* 

Note; Underlined items should be changed from run to run. 
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APPENDIX B9: MERGEl (Ref. Section 4.1.1) 

Description: Merge Program for Tapes with '\' Same Dates. 

Tape Input: OLDFILl(MFF) and 0LDFIL2(MFF): Two master tapes. 

Tape Output: NEOTILE(MFF) contains all the information on the old master tapes 
up to the cutoff date for OLDFILl. 

Printed Output: Summary of the header labels for all 3 masters, i.e.: dates, 
station, and parameter names, followed by the date for each day as the date 
is processed. 

Running Time: 2 minutes per year with 200 parameters. 

Class 6. Region: B(142K) 

Card Input: None 

20 
Built-in Values: None-generates values of 10 for missing data at the end of 

0LDFIL2. 

Programming Notes: PL/I program 

Operating Procedures; Prestore the program (App, A6a & A7a) and execute as in 
App, A8a. 

Deck Structure: 

/*SETUP DD DDNAt-lE-OLDFILl,DEVICE-2400-9, ID- (07 3064 .NORING. SAVE, SL) 

/*SETUP DD DDNAME-0LDFIL2,DEVICE-2400-9,ID-(073947,HOPING.SAVE,SL) 

//SETUP DD DDNAME-NEWFILE,DEVICE-2400-9,ID-(,RING,SAVE,SL) 

//JOBLIB DD DSNAME-APSLIB.DISP-SHR 

//GO EXEC PGM-MERGEl 

//GO.ddname DD card for SYSPRINT (See App.AS) 

//GO.OLDFILl DD DSNAME-TAMDATA.UNIT-TAPE9TRK. PI SP- (OLD. KEEP) 

//G0.0LDFIL2 DD DSNAME-CALENDAR.UNIT-TAPE9TRK.DISP-(OLD.KEEP) 

//GO.NEWFILE DD DSNAME-TAMCAL.UNIT-TAPE9TRK.DISP=(NEW,KEEP^ , 

// DCB-(RECFM-V,BLKSIZE-20000) 

Note: Underlined items should be changed from run to run. 
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APPENDIX BIO; MERGE2 (Ref. Section 4.1.2) 

Description; Merge Program for Concatenating Two Tapes. 

Tape Input: OLDFILl(MFF) and 0LDFIL2(MFF); Two master tapes. 

Tape Output; NEWFILE(MFF) contains all the information on the old master tapes. 

Printed Output; Summary of the header labels for all 3 masters, i.e.; dates, 
station, and parameter names, followed by the date for each day as the data is 
processed. 

Running Time; 2 minutes per year with 200 parameters. 

Class 6 Region: B(ISOK) 

Card Input: None 

Built-in Values: None 

Programming Notes; PL/I program 

Operating Procedures: Prestore the program (App. A6a 6. A7a) and execute as in 

App. A8a. 

Deck Structure; 

/*SETUP DD OLDFILl,DEVICE-2400-9,ID=<;071032,NORING,SAVE,SL) 

/*SETUP DD 0LDFIL2,DEVICE-2400-9,ID-(£72026,NORING,SAVE,SL) 

/*SETUP DD NEWFILE,DEVICE-2400-9,ID-(,RING,SAVE,SL) 

//JOBLIB DD DSNAME-APSLIB, SHR • 

//GO EXEC PGM-MERGE2 

//GO.ddname DD card for SYSPRINT (see App. AS) 

//GO.OLDFILl DD DSNAME-MIDWAY68.UNIT-TAPE9TRK,DISP-(OLD.KEEP) 

//G0.0LDFIL2 DD DSNAME-MIDWAY69,UNIT-TAPE9TRK,DISP-(0LD,KEEP) 

//GO.NEWFILE DD DSNAME-HIDWAY ,UNIT°TAPE9TRK,DISF-(NEW,KEEP) , 

// DCB-(RECFM-V,BLKSIZE-20000) 

Note: Underlined items should be changed from run to run. 
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APPENDIX Bll: MERGE3 (Ref. Section 4.1.3) 

Description: Merge Program for Tapes with Overlapping Parameters. 

Tape Input: OLDFILl(MFF) and 0LDFIL2(MFF); Two master tapes. 

Tape Output: NE\'fFILE(MFF) contains all the information on the old master tapes. 

Printed Output: Summary of the information on all 3 masters followed by the date 
for each day as the data is processed. Also final parameter values for all 
tapes. 

Running Time: 3 minutes per year with 200 parameters. 

Class & Region: C(25OK-SOK-(-10OK x # of parameters) 

Card Input: None 

20 
Built-in Values: None-generates values of 10 for missing data at the 

beginning or end of either of the tapes. If values appear on both tapes, the 
0LDFIL2 value is used. 

Programming Notes: PL/I program. 

Operating Procedures: Prestore the program (App. A6a £. A7a) and execute as in 
App. A8a. 

Deck Structure: 

/*SETUP DDNAME-OLDFILl,DEVICE-24Q0-9,ID-(072138.NORING.SAVE.SL) 

/*SETUP DDNAME-0LDFIL2,DEVICE-2400-9,ID-(073067.NORING,SAVE,SL) 

/*SETUP DDNAIfE-NEWFILE,DEVICE-2400-9, ID-(,RING,SAVE,SL) 

//JOBLIB DD DSNAME-APSLIB,DISP-SHR 

//GO EXEC PGM-MERGE3 

//GO.ddname DD card for SYSPRINT (See App. A5) 

//GO.OLDFILl DD DSNAME-TAMCAL.UNIT-TAPE9TRK,DISP-(0LD,KEEP) 

//G0.0LDFIL2 DD DSNAIffi-MIDWAY,UNIT-TAPE9TRK,DISP-(0LD,KEEP) 

//GO.NEWFILE DD DSNAME-METMAP.UNIT-TAPE9TRK,nTSP-(;wFt.T_yi7PP) ̂  

// DCB-(RECFM-V,BLKSIZE-20000) 

Note: Underlined items should be changed from 
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APPENDIX B12: SUBFIL (Ref. Section 4.2) 

Description: Program to Extract a Subset of a Master File. 

Tape Input: MASTER(MFF) must include the items specified in the input. 

Tape Output: SUBFILE(MFF) contains specified parameters for same dates as MASTER. 

Printed Output; Summary of header labels for both the input and output master 
tapes followed by the date for each day as the data is processed. 

Running Time; 3 minutes per year with 200 parameters. 

Class & Region: C(190K) 

Card Input: Search-like data: Title card and output parameters (with delays) for 
OUT stations followed by END and STOP cards. 

Built-in Values: None-limit of 100 output parameters. 

Programming Notes: PL/I program 

the 
Operating Procedures: Prestore/program (App. A6a £• A7a) and execute as in App. A8a. 

Deck Structure: 

/*SETUP DDNAME-MASTER, DEVICE-2400-9, ID- (073090. NORING, SAVE, SL) 

/*SETUP DDNAME-SUBFILE,DEVICE-2400-9, ID-(,RING,SAVE,SL) 

//JOBLIB DD DSNAME-APSLIH,DISP-SHR 

//GO EXEC PGM-SUBFIL 

//GO.ddname DD cards for SYSPRINT and CARDS (See App.AS) 

//GO.MASTER DD DSNAME°METMAP,UNIT-TAPE9TRK,DISP-(OLD,KEEP) 

//GO.SUBFILE DD DSNAME-MIDWAY,UNIT-TAPE9TRK,DISP-(NEW,KEEP) , 

// DCB-(RECFM-V,BLKSIZE-IOOOO) 

//GO.SYSIN DD * 

Input data 

/* 

Note: Underlined items should be changed fron run to run. 
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APPENDIX B13: FUNCTION (Ref. Section 4.3) 

Description: Function of Parameters on Master Tapes. 

Tape Input: MASTER(MFF) must Include the items specified in the input. 

Tape Output: SUBFILE(MFF) contains calculated values for same dates as MASTER. 

Printed Output: Summary of header labels for both the input and output master tapes 
followed by the date for each day as the data is processed. 

Running Time: ^Ih minutes per year with 200 parameters on MASTER. 

Class C Region: B(194K): depends on the function evaluation procedure. 

Card Input: Search-like data (specifications for input and output parameters 
must be consistent with the FORTRN function evaluation routine): Title card, 
parameter specifications (with delays) for IN stations, and output parameters 
for the FUNCTION station, followed by END and STOP cards. 

Built-in Values: None-limit of 100 output parameters. 

Programming Notes: PL/I program calls a user-coded FORTRtl routine with 7 arguments 
(NYFAE,NMONTH,NDAY,NIN,PARIN,NOUT,PAROUT) 

I 
Operating Procedures: Prestore incomplete program (App. A6a with EDT options and a 

SYSLMOD card as in App. A7b). Compile FORTRN routine and access stored FUNCTIOf 
as in App. A8b, 

Deck Structure: 

/*SETUP DDNAME-MASTER,DEVICE-2400-9, ID-(072027 ,NORING, SAVE,SL) 

/*SETUP DDNAME-SUBFILE,DEVICE-2400-9,ID-(,RING,SAVE,SL) 

// EXEC FTHCLG , , . Include all cards indicated in App. A8b, 

specifying INCLUDE APICSL(FUNCTION) and provide DD cards as follows 

//GO.FT05F001 DD DDNAME-MYSIS 

//GO.ddname DD cards for FT06F001,SYSPRINT,and CARDS (See,App. AS) 

//GO.MASTER DD DSNAME=HIDHAY.UNIT-TAPE9TRK,DISP-(0LD,KEEP) 

//GO.SUBFILE DD DSNAME-TURNER,UNIT-TAPE9TRK.DISP-(NEW.KEEP) . 

// DCB-(RECFM-VB,BLKSIZE-IOOOO) 

//GO.SVSIN DD * 

Input data 

/* 

Note: Underlined items should be changed from run r.s w«a„ 
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APPEITOIX B14: SEARCHl (Ref. Section 5.2) 

Description: Search of Master Tape for Specified Information. 

Tape Input. MASTER(MFF); must include all items specified in the input. 

Tape Output: OUTPUT tape contains array of selected parameter values. 

on 
Printed Output: Summary of station and parameter information/input and output tapes; 

and, if specified, tables of parameter values in the output array. 

Running Time: 1 minute per year for 6 parameters out of 100 on the master tape 

Class & Region: A(204K): allow additional space if PRIt.'T is specified. 

Card Input: Search data: Title card, PRINT option (YES or NO), specifications for 
date Units, hour Units, band limits for MET station parameters, and output 
parameters (with delays) for OUT stations, followed by END and STOP cards. 

Built-in Values; None-limit of 100 output parameters. 

Programming Notes; PL/I program calls a Fortran printing routine TWODPT. 

Operating Procedures; Prestore the program (App. A6b £. A7a) and execute as in 

App. A8a. 

Deck Structure: 

/*SETUP nONAME-MASTER.DEVICE-2400-9. ID-(072166.NORING,SAVE,SL) 

/*SETUP DDNAME-OUTPUT,DEVICE-2400-9, ID-(,RING,SAVE,SL) 

//JOBLIB DD DSNAME-APSLIB,DISP-SHR , 

//GO EXEC PGM-SEARCHl 

//GO.ddname DD cards for FT06F001,SYSPRINT,CARDS,and SCRATCH (See App. AS) 

//GO.MASTER DD DSNAME-TAJICALMD, UN IT-TAPE9TRK, PI SP- (OLD, KEEP ) 

//GO.OUTPUT DD DSNAME-0UTPUT,UNIT-TAPE9TRK,DISP-(NEW,PASS), 

// DCB-(RECFH-VB,BLKSIZE-20000) 

//GO.SYSIN DD * 

Input data 

/* 

Uo^g. u - -'—•'-' •-- -hanged from run to run. 
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APPENDIX BIS: SEARCH2 (Ref. Section 5.3) 

Description: Search of Master Tape with Option to Pass Array to FORT(LCS). 

Tape Input: MASTER(MFF) must include all items specified in the input. 

Tape Output: OUTPUT tape contains array of selected parameter values. 

Printed Output: Summary of station and parameter information on input and output 
tapes; and, if specified, tables of parameter values in the output array. 

Running Time: 1 minute per year for 6 parameters out of 100 on the master tape. 

Class & Region: A(650K,1000K) 

Card Input: Search data: title card. OPTLIST options (PRINT,FILE, and FORT), 
specifications for date limits, hour limits, band limits for MET station 
parameters, and output parameters (with delays) for OUT stations, followed by 
END and STOP cards. 

Built-in Values: None-limit of 100 output parameters and 32767 observation tines. 

Programming Notes: PL/I program calls Fortran routines for printing (TWODPT) and 
for storage allocation (LCSSET and BPOINTER), Optionally calls a user-coded 
FORT routine indirectly through FORK via the PL/I to Fortran interface routine 
(FORTPAN) . 

Operating Procedures; Prestore the program (App, A6b & A7b) and execute as in A9a 
or as indicated below (without a FORT routine) 

Peck Structure; 

/*SETUP DDNAME-MSTER,DEVICE-2400-9, ID-073090,NORING. SAVE.SL) 

/*SETUF DDNAME-OUTPUT,DEVICE-2400-9,IP-(,RING,SAVE,SL) 

II EXEC FTHLG,FARM.EDT='LET,LIST,MAP' 

//EDT.APICSL DD DSNAHJl-APSLIB,DISP-SHR 

//EDT.SYSIN DD * 

INCLUDE APICSL(SEARCH2) 

/* 

//GO.ddname DD cards for FT06F001,SYSPRINT,CARDS,and OUTPUT (See App. AS) 

//GO.MASTER PD DSNAME=MEmAP8,UNIT-TAPF.9TRK,DISP-(0LD,KEEP) 

//GO.SYSIN DD * 

In£ut data as desired with FILE and/or PRINT options specified 

/* 

Note: Underlined items should be changed from rL_. 
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APPENDIX B16; SEARCH3 (Ref. Section 5.3) 

Description: Search of Master Tape Omitting Missing Data. 

Tape Input: MASTER(MFF); must include all items specified in the input. 

Tape Output; OUTPUT tape contains arrays of selected parameter values. 

Printed Output: Summary of station and paraneter information on input and output 
tapes; and, if specified, tables of parameter values in the output array. 

Running Time: 1 minute per year for 6 parameters out of 100 on the r\aster tape. 

Class & Region; A(204K): allow additional space if PRINT is specified. 

Card Input: Search data: Title card, PRINT option (YES or NO), specifications for 
date limits, hour limits, band Units for MET station parameters, and output 
parameters (with delays) for OUT stations, followed by END and STOP cards. 

20 
Built-in Values; Limit of 100 output parameters for each hour. Values of 10 are 

Interpreted as missing data and no parameter values will be output for hours 
with any missing data. 

Programming Notes: PL/I program calls a Fortran printing routine TWODPT. 

Operating Procedures: Prestore the program (App. A6b 6. A7a) and execute as in 

App. A8a. 

Deck Structure: 

/*SETUP DDNAME-MASTER,DEVICE-2400-9,ID-(072166,NORING,SAVE,SL) 

DDNAME-OUTPUT,DEVICE-2400-9,ID-(,RING,SAVE,SL) 

DD DSNAME-APSLIB,DISP-SHR 

EXEC PGM-SEARCH3 

DD cards for FT06F001,SYSPRINT,CARDS,and SCRATCH (See App. A5) 

DD DSNAME-TAMCALMD.UNIT-TAPE9TRK,DISP-(0LD,KEF,P) 

DD DSNAME-0UTPUT,UNIT-TAPE9TRK,DISP-(NEW,KEEP), 

DCB-(RECFM-VB,BLKSIZE-20000) 

DD * 

/*SETUP 

//JOBLIB 

//CO 

//GO.ddname 

//GO.MASTER 

//GO.OUTPUT 

II 

//GO.SYSIN 

Input data 

/* 

_u-_-.«J f^r»T« r-nn t_0 ruil* 
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APPENDIX B17: FORTRN (Ref. Section 6.1) 

Description: Retrieval of Search Output to Pass (to FORT) All at Once. 

Tape Input: OUTPUT from a search. 

Tape Output: None 

Printed Output: Summary of stations and parameters for the retrieved data followed 
by output fron the user-coded routines. 

Running Ti^e: ^1 minute per year for 24 paraneters. 

Class 6. Region: C(U24K) 

Card Input: One or more Title Cards to Identify the output arrays fron the 
search(es) followed by a card with STOP in cols. 1-4. 

Search Input: Any combination of paraneters may be specified for some uses and 
others require specific ordered parameters. 

Built-in Values: None 

Programming Notes: PL/I progran calls a user-coded FORT routine with arguments 
NPAR, NOBS, X, STANAM, FAPJJAM wheiE X is dimensioned NOBS by NPAR. 

Operating Procedures: Prestore incomplete program (App. A6a with EDT options 
and a SYSLMOD card specified as in App. A7b). Then com.pile the FORT routine 
and access FORTRN as in App. A8b (or A9b). 

Deck Structure: 

/*SETUP DDNA:tE=OUTPUT,DEVICE-2400-9,ID-(073734.NORING.SAVE.SL) 

// KXEC FTHCLG and so forth . , . 

Include all cards indicated in App. A8b, specifying 

INCLUDE AriCSL(FORTPJO, and provide the additional DP card: 

/ /GO. OUTPUT DD PSNAME-OUTPUT ,UNIT=TAPE9TR}C, DISP- (OLD .KEEP) 

If de.slred, data nay be input to the FORT routine by inserting it before the last 
/" card, preceded by the DD card: 

//CO.MYSIS DD * 

Note: Underlined items*ould be changed fron run to run. 
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APPENDIX B18; FORTRNS (Ref. Section 6.2) 

Description: Retrieval of Search Output Sequentially to Pass (to FORT) n Hours at 
a Time. 

Tape Input: OUTPUT from a search. 

Tape Output: None 

Printed Output: Sunnary of stations and paraneters for the retrieved data followed 
by output from the user-coded routines. 

Running Time: ,̂1 minute per year for 24 parameters. » 

Class & Region: C(?,124K) 

Card Input: "n" and one or more Title Cards to identify the output arrays fron 

the searci7(es) followed by a card with STOP in cols. 1-4. Title cards must be it 

order. (If n=99999 all the data from a search is passed at once.) 

Pmilt-In Values: Limit of 300 paraneteis. 

Programming Notes: PL/I program calls a FORT routine via the FORTRAN interface 
routine (must concatenate a library containing the latter to SYSLIB when 
link-editing). Also calls FORT at the end of the search(es) with NOBS-0 
after each search and -1 at the very end. 

Operating Procedures: Prestore incomplete program (App. A6a with EDT options and 
and a SYSLMOD card specified as in App. A7b). Then compile the FORT routine 
and access FORTRN as in App. A8b (or A9b). 

Decl; Structure: 

/'•SETUP DDNAME-OUTPUT .DEVICE-2400-9, ID- (073734,NORING.SAVE, SL) 

// EXEC FTHCLG and so forth , , . 

Include all cards indicated in App. A8b.specifying 

INCLUDE APICSL(FORTRNS), and provide the additional DP card: 

/ /GO. OUTPUT DD DSNAME-OUTPUT, m]IT-TAPE9TRK .DISP- (OLD. KEEP) 

If desired, data nay be input to the FORT routine by inserting it before the last 

/* card, preceded by the DD card: 

//CO.MYSIS DU * 

Note: Underlined items should be changed from run to run. 
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APPENDIX B19: FORTPJJK (Ref. Section 6,3) 

Description: Retrieval of Search Output to Pass (to FORT) n Hours at a Time. 

Tape Input: OUTPUT fron a search. 

Tape Output: None 

Printed Output: Summary of stations and parameters for the retrieved data followed 
by output from the user-coded routines. 

Running Tine: ^1 minute per year for 24 paraneters. 

Class & Region: C(U24K) 

Card Input: "n" and one or more Title Cards to identify the output arrays 
fron the search(es) followed by a card with STOP in cols. 1-4. 

(If n=99999 all the data from a search Is passed at oncee) 

Built-in Values: Linit of 300 paraneters. 

Programming Motes: PL/1 progran calls a FORT routine via the FORTPJ'iN interface 
routine (must concatenate a library containing the latter to SYSLIB when 
link-editing). Also calls FORT at the end of the search(es) V7ith NOES-0 
after each search and -1 at the very end. 

Operating Procedures; Prestore incomplete progran (App. A6a \'ith EDT options 
and a SYSLMOD card specified as in App. A7b. Then compile the FORT routine 
and access FORTRN as in App. A8b (or A9b). 

Deck Structure: 

/*SETUP DDNAME-OUTPUT,PEVICE-2400-9,ID-(073734,NORING.SAVE, SL) 

// EXEC FTHCLG and so forth . . . 

Include all cards indicated in App. A8b,specifying 

INCLUDE APICSL (FORTRNK), and provide the additional DD card: 

//GO.OUTPUT DD DSNAh'E-0UTPUT,UNIT=TAPE9TPJC,DISP=(0LP,KEEP) 

If desired, data may be input to the FORT routine by inserting it before the last 
/* card, preceded by the DD card: 

//GO.^IYSIS DD * 

Note: Underlined items should be changed from run to 
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APPENDIX B20; PRINT (Ref. Section 7.1) 

Description; Data Display Program to Print Selected Parameters Values. 

Tape Input: MASTER(MFF) must include all items specified in the input. 

Tape Output; None 

Printed Output; Summary of Stations and Paraneters on the master tape and the 

specified parameters for printing, followed by tables of values fron the 

master tape. 

Running Time: 3 minutes per year for 10 parameters out of SO on the master tape. 

Class & Region: A(142K) 

Card Input: Search-like data; Title card, date limits, and output parameters 
(with delays) for OUT stations, followed by END and STOP cards. 

Built-in Values; Limit of 100 output parameters for printing. 

Programming Notes: PL/I progran calls a Fortran printing routine T\.'ODPT. 

Operating Procedures: Prestore the program (App. A6b and A7a) and execute as in 

App. A8a. 

Deck Structure: 

/*SETUP DDNAME-MASTER,DEVICE-2400-9, ID- (073740,NORING, SAVE, SL) 

DD DSNAME-APSLIB,DISP-SHR 

EXEC PGM-PRINT % 

PD cards for SYSPRINT,FT06F001,CAPJ)S,and SCR.\TCH (See App. AS) 

DD DSNAME-CETAMET,nNIT-TAPE9TRK,DISP-(OLD,KEEP) 

DD * 

//JOBLIB 

//GO 

//GO.ddnane 

//GO.MASTER 

//GO,SYSIN 

Input data 

/* 

Note: Underlined itens should be changed from run to run. 
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APPENDIX B21: TIMESER (Ref. Section 7.2) 

Description: Tine Series Plotting Progran (YOLYPLOT) 

Tape Input: OUTPUT from an appropriate search 

Tape Output: PLOTTAPE for Calcomp plotting. 

Printed Output: Summary of stations and parameters retrieved fron a search. 

Plotted Output: Tine series plots with up to 4 plots above each other (length = 15x1 

of months). 

Running Tine: About 100 plots per minute (-t-lO seconds per month to search for 

15 parameters) 

Class & Region: B(272K) 

Card Input: "ii" (=99999) and a Title Card as was used for the search. 

Search Input; Any combination of stations and paraneters nay be specified but the 

first NTAM(=8) items will be plotted over a range of 0 to 0.4 as is anprcpriate 

for SO. cone. 

Built-in Values: NTAM, parameter range for first graphs, and X-axis scale in days. 

Progranning Notes: FORT routine called by a retrieval progran FORTRNj; or S, include! 
a special YOLYPLOT and DXDY, uses the Calconp package (must concatenate a 
library containing the latter to SYSLIB v;hen link-editing the progran). 

Operating Procedures: Combine with FORTRNK or S and prestore the program (App, A3b 
and A7a) and execute as in App, A8a. Also see App, A9b for executing jobs in 
two steps: SFJvRCHl £, TIMESER 

Deck Structure; 

/*SETUr DDNAflE-OUTPUT, DEVICE-2400-9, ID- (075021,NORING.SAVE.SL) 

/*SETUP DDNAME-PLOTTAPE,PEVICE=2400-7.IP=(CALC:T,RING, SAVE,NL) 

//JOBLIB DD DSNAME-APSLIB,DISP-SHR 

//GO EXEC PGM-TIMESER 

//GO.ddname DD cards for PLOTTAPE,OUTPUT,SYSPRINT,& FT06F001 (See App. A5) 

//GO.SYSIN DP * 

II in colunns 1 to 5 

Title card to identify the output array fron a search. 

STOP 

/* 



( 
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APPENDIX B22: CITYMAP (Ref. Section 7.3) 

Description; Mesometeorological Mapping Program. 

Tape Input; OUTPUT from a search run v;ith prescribed specifications. 

Tape Output: PLOTTAPE for Calcomp plotting of a map every n hour. 

Printed Output; Summary of search output and the value of n as each map is plotted 

Plotted Output: Calcomp maps (81j x 11) 

Running Tine: 1 minute for SO naps (-H'j minutes to search for 10 days in a year). 

Class £. Region; C(144K), or 240K if the first jobstep is the search. 

Card Input; "n^' and a Title card as was used for the search. 

Search Input; Title card, dates, and paraneter specifications. 

Built-in Values; Number of stations and parameters (must be in order). 

Programming Notes: FORT program called by a retrieval program FORTRMK or S, uses 
Calcomp package (must concatenate a library containing the latter to SYSLIB 
when link-editing the program). 

Operating Procedures: Combine with FORTRNK or S and prestore the progran (App. ACb 

and A7a) and execute as in App. A8a. Also see App, A9b for executing jobs in 

two steps: SEARCHl & CITYMAP 

Deck Structure; 

/*SETUr DDNAME-OUTPUT,PEVICE-2400-9,IP-(07S02i,NORIIC,SAVE,SL) 

/*SETLT DDNAME-PLOTTAPE,DEVICE-2400-7, ID-(CALCMP,RING,SAVE,NL) 

//JOBLIB DD DSNAME-APSLIB,DISP-SHR 

//GO EXEC PGM-CITYMAP 

//GO,ddname DD cards for PL0TTAPE,0UTPUT,SYSPRINT,6, FT06F001 (See App. AS) 

//GO. SYSIN DD * 

n in columns 1 to 5 

Title card to identify the output array from a search. 

STOP 

/* 

Note: Underlined itens should be changed from run to run. 
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APPENDIX B23: IHISTJJ (Ref. Section 7.4) . i^ 

Description: Printed Graphical Displays (JJPLOT and HIST) 

Tape Input: OUTPUT from an appropriate search. 

Tape Output: None 

Printed Output: Summary of stations and parameters retrieved from a search 
followed by two-dimensional frequency distributions and histograms. 

Running Tine: 100 frequency distributions .and associated histograns per ninute 
(-1-10 seconds per nonth to search for 15 parameters). 

Class £. Region: B(174K) 

Card Input: "n" and a Title Card as was used for the search. (No card input is 
required if SEARCU2 is used to pass the array directly.) 

Search Input: Must be compatible with the code. 

Built-in Values: Ranges and intervals of Interest. (The first NTA-'l paraneters 
are SO. concentrations) 

Progranning Notes: FORT routine called by SEARCH2 or any retrieval progran, 
includes KIST and JJPLOT (the latter returns an array of frequencies in JPLOi; 

Operating Procedures: Combine v'ith FORTRN, FORTPvNK or S and prestore the nrogran 
(App. A7a and A8b) and execute as in App. A8a. Also sec App. A9 for executin; 
jobs in one or tv70 steps in conjunction vjlth the search. 

Deck Structure: 

/*SETUP PPNAME-OUTPUT,DEVICE-2400-9, ID-(069519.NORING,SAVE.SL) 

//JOBLIB DD DSNA-ME-APSLIB,DISP-SHR 

//GO EXEC PGM-IHISTJJ 

//GO.ddname DD cards for SYSPRINT,FT06F001,£. OUTPUT (See App. AS) 

//GO.SYSIN DD * 

n in cols. 1-5: normally-99999 to base the analysis on all the observations. 

Title card as used for the search * 

STOP 

/* 

Note: Underlined itens should be changed fron. r un to run. 
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APPENDIX R24: REGRES (Ref. Sec t ion 8.1) 

Desc r ip t ion : L inea r Regress ion Analys is 

Tape I n p u t ; OUTPUT from a search inc lud ing the parameters of i n t e r e s t . 

Tape Output : None 

Pr in ted Outpu t : Summary of s t a t i o n s and parameters i n the ou tpu t a r r a y fron th» 
s e a r c h , s u b s c r i p t s for p e r t i n e n t pa ramete r s , r e s u l t s of s t a t i s t i c a l 
c a l c u l a t i o n s . 

Running Time: 10 seconds for 3 Independent parameters and 1 month ' s d a t a 
(-1-10 seconds per month to search for 15 p a r a m e t e r s ) . 

Class £. Region: B(230K) 

Card I n p u t : S e a r c h - l i k e d a t a . T i t l e and s p e c i f i c a t i o n s for dependent and 
independent parameters followed by END and STOP c a r d s . " " 

Search I n p u t ; Any combination of p a r a n e t e r s . (Use SEARCK3 to omit obse rva t i on 
t imes wi th miss ing d a t a . ) 

B u i l t - i n Va lues ; Limit of 5000 observat ion t i n e s and 1 dependent p a r a n e t e r . 

Programming Notes ; PL/I program c a l l s a For t ran p r in t i ng rou t ine TWODPR and 
REGRES, i n c l u d e s r o u t i n e s fron IBM's SSP, uses POINTER for dynamic s t o r a g e 
a l l o c a t i o n . 

Operat ing P r o c e d u r e s : P r e s t o r e the program (App. A5b & A7a) and execute as in 
App. A8a. Also see App. A9b for executing jobs in two s t e p s , SEARCH3 & 
REGRES. 

Deck S t r u c t u r e : 

/*SETUP nnNAMK-nTlTPUT,DEVICE-2400-9. ID-(075021,NORING, SAVE,SL) 

//JOBLIB DD DSNAJIE-APSLIB,DISP-SHR 

/ /GO EXEC PGM-REGRES 

//GO.ddname DD c a r d s f o r SYSPRINT,FT06F001,CARDS,& OUTPUT (See App. A 5 ) . 

/ / G O , S Y S I N DD * 

Title card as used for search run 

TYPE-'DEP' STATION-'TAM_8' PARAM-'S02'; 

TYPE-'IND' STATION-'MIDWAY' PARAM-'KIND_VEL'; 

END 

/* 

Note; underlined itens should be changed from run to run. 
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APPENDIX B25: STEP'IDA (Ref. Section 8.2) 

Description: Stepwise Ttultiple Discrininant Analysis 

Tape Input: OUTPUT fron an appropriate search 

Tape Output: None 

Printed Output: Sunmary of stations and paraneters in the output array from the 

search, tabulated data for each group, and results of statistical calculations 
(group memberships). 

Running Tine: 3 minutes for a sample case (-1-3 minutes per year to search for 9 out oi 
200 paraneters), 

Class i Region: A(336K) 

Card Input: SYSIN: Title card as was used for the search, and a STOP card. 
FTOSFOOl: Title card, "problem" card, and group identification cards. 

Search Input: Any conbination of paraneters, (Use SFARCI13 to onit observation tines 
with nissing data,) 

Built-in Values: Linit of SO variables and 20 groups with up to 1000 data points 
per group. The APICS SETUP routine provides for five variables and divides 
the data into 2 groups. 

Programming Notes: FORT routine called by FORTRN or SEAF.CI!2. uses ALLOC for dynamic 
storage allocation (must concatenate a library containing the latter when llnk-
editiiir tl\e progran), calls a specially coded SETUP routine. 

Operating Procedure: Conbine with FORTPj; and prestore the program (App, A7a and kSh) 
and execute as in App. A8a. Also see App, A9 for executing jobs in one or tvTo 
steps in conjunction vjith the search. 

Deck Structure: 

/*SETUP nPNAME=nU'iTUT,DrVICr=2400-9, in-(075399,:!ORING. SAVE. SL) 

/ / JOBLIB PD PENAMF,=APSLIB,DISr=SIir 

/ /CO EXEC PG!I=STEP?!DA 

//GO.ddnane DD cards for SYSPRINT,FTOepOOl.S, OUTPUT (See Ann, AS) 

//GO.FTOlFOOl PP UNIT=PISK,DISP = (Nn.:.PASS),SPACE=(CYL,(20,10)) 

//GO.FT04F001 DD UNIT=DISr.,PISr= (NEl',PASS) ,SPACE-(CYL, (20,10) ) 

//CO.SYSIN DD * 

Title card and STOP card 

//CO.FTOSFOOl UD * 

Input data cards 

/i: 
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APPENDIX B26; TABPRED (Ref. Section 8.3) 

Description; Tabulation (Prediction) Program. 

Tape Input: OUTPUT from a search with prescribed specifications. 

Tape Output: None 

Printed Output: Sunmary of stations and parameters retrieved fron a search followed 

by tables for predicting SO. levels from meteorological variables. 

Running Time: 3 minutes to generate a complete set of tables (+15 seconds per month 
to search for 35 parameters out of 200) 

Class i Region: B(200K) 

Card Input: SYSIN: Title card as was used for the search, and a STOP card. 
FT05F001: Title card, NTAM, range and precipitation specifications. 

Search Input: Includes prescribed weather phenomenon vjith desired date limits. 

Built-in Values: The APICS program expects (3 x NTAiM + 11) specific ordered 
oaraneters. Up to 20 ranges nay be specified for ceiling, v;lnd speed, and 
tenperature (wind direction and hour bands are incorporated into the specially 
coded IFiOUR 6. WIND routines) . Parameter values ^10 are considered missing 
and discarded. 

Programming Notes: FORT routine called by FORTRN or SEARCK2. 

Operating Procedure: Conbine v;ith FORTRTJ and prestore the program (App. A7a £• A8b) 
.and execute as in App. A8a. Also see App. A9 for executing jobs in one or tv/o 
steps in conjunction \7ith the search. 

% 
Deck S t r u c t u r e : 

/*SETUP DDNAME-OUTPUT,DEVICE-2400-9,ID-(077777.NORING.SAVE.SL) 

/ /JOBLIB DD DSNAME-APSLIB.DISP-SHR 

//GO EXEC PGH-TABPRED 

/ /GO.ddnane PP c a r d s f o r SYSPRINT.FT06F001,and OUTPUT ( S e e App. AS) 

//GO.SYSIN PP * 

Title card and STOP card 

//GO.FTOSFOOl DD * 

Input data cards 

/* 

Note: Underlined itens should be changed from run to run. 

file:///7ith
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APPENDIX B27: PUFF (Ref. Section 8.4) 

Description: Atmospheric Diffusion Calculations (Dispersion Model) 

Tape Input: MASTER(MFF) must include all items specified in the input and 
prescribed parameters for Midway and TAM_n stations. 
SOURCE from PLANTSIM: contains data from any number of emission 
point sources. 

Tape Output: OUTPUT (optional): contains array of selected parameter values 

and calculated SO. values. 

Printed Output: Summary of station and parameter information on input and 
output tapes; and, if specified, tables of parameter values 
in the output array. Intermediate output includes the weather 
data and calculated SO. values for each hour. 

Running Time: 1 minute for sample case (depends on number of sources and 
receptors). 

Class 6. Region: C(650K,1000K) 

Card Input: Search-like data: title card, OPTLIST options (PRINT&FILE), 
specifications for date limits, receptor specifications, and 
output parameters (with delays) for OUT stations, followed by 
END and STOP cards. 

Built-in Values: Reads specified weather data, assumes an x,y coordinate 
system, limit of 100 output parameters, 32767 observation 
times, and 50 receptor points. 

Programming Notes: PL/I program calls Fortran routines for printing (TWODPT) 
and for storage allocation (LCSSET and BPOINTER). Calls a 
specially-coded Fortran routine via the PL/I to Fortran 
interface routine (FORTRAN). Must concatenate a library 
containing FORTRAN and BPOINTER to SYSLIB when link-editing 
the program. 

Operating Procedures: Prestore the program (App. A6b & A7a) and execute as in 
App. A8a. 

Deck Structure: 

/*SETUP DDNAME-MASTER,DEVICE-2400-9 , ID-073740 ,NORING, SAVE, SL) 

/ASETUP PDNAME=SOURCE,DEVICE=2400-9,IP=073089,NORING,SAVE,SL) 

/*SETUP DDNAME-OUTPUT,PEVICE-2400-9,ID=(,RING,SAVE,SL) 

//JOBLIB PD DSNAME-APSLIB,DISP=SHR 

//G0 EXEC PGM-PUFF 

//GO.ddname DD cards for FT06F001,SYSPRINT,CARDS,and OUTPUT (See App. A5) 

//GO.MASTER DD PSNAME=.CETAMET,UNIT=TAPE9TRK,PISP=(0LP,KEEP) 

//GO.SOURCE DD PSNAME=0UTPUT,UNIT=TAPE9TRK,DISP=(0LD,KEEP) 

//GO.SYSIN PD * 

Input data as desired with FILE and/or PRINT options specified 

/* 

Note: Underlined items should be changed from run to run. 
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1. CREATES General Data Input Program 

SUBROUTINE TWODPK ARA Y , I CT , J C T , T l TLE , D A T E . C O L T l , C 0 L T 2 I 
C 
C TWODPT PRINTS A TWO-DIMENSIONAL ARRAY. IT 
C P R I N T S A T I T L E L I N E AND TWO L I N E S OF COLUMN 
C T I T L E S , WHICH ARE FOLLOWED BY 50 L I N E S UP 
C TO TEN COLUMNS WIDE PLUS THE INDEX COLUMN, 
C WHICH CONTAINS DATE AND HOUR. 
C ARGUMENTS ARE -
C 
C ARAY - THE TWO-DIMENSIONAL ARRAY 
C TO BE P R I N T E D . 
C I C T - NUMBER OF ROWS I N ARRAY. 
C JCT - NUMBER OF COLUMNS I N ARRAY. 
C T I T L E - PAGE T I T L E ( 1 0 A 8 ) . 
C C O L T l - ARRAY D IMENSIONED BY J C T , CQN-
C T A I N I N G F I R S T L I N E OF T I T L E 
C FOR EACH COLUMN ( A 8 ( . 
C C0LT2 - ARRAY DIMENSIONED BY J C T , CON-
C T A I N I N G SECOND L I N E OF T I T L E 
C FOR EACH COLUMN ( A S ) . 
C 

REAL*8 T I T L E ( I O ) , D A T E ( 1 ) , C Q L T l ( I ) , C O L T 2 ( 1 ) 
R E A L * * A R A Y I I C T , 1 ) 
11 = 1 
IJ=1 
IMAX=0 
JMAX-O 
MAX=0 
I F L A G - 0 

2 0 IEND=JCT 
'lO M I N - M A X + 1 

M A X = M I N 0 ( M A X + 1 0 , l E N D ) 
I F ( I F L A G . N E . O l GO TO 't7 

A5 NROW=0 
A6 CONTINUE 

PRINT 2 1 0 , ( T I T L E ! I ) , 1 = 1 , 1 0 ) 
PRINT 2 2 0 , D A T E 

't? PRINT 2 3 0 , ( C O L T K J O , JC = M I N , M A X ) 
PRINT 2 3 5 , ( C 0 L T 2 ( J O , JC = M I N , M A X ) 
PRINT 2 3 5 
IMAX=MIN0(11+52,ICT) 
IDIF-IMAX-I1+5 
NROW-NROW+IDIF 
J M A X = M I N O ( I J + 9 , J C T ) 
00 65 I=II ,IMAX 

A.; ?Si'5*T,..?,^° ' I , ( A R A Y I I , J ) , J = I J . J M A X ) 
65 CONTINUE 

I F ( I M A X . G E . I C T ) GO TO 70 
I I = I M A X + 1 
GO TO <•& 

70 I F ( J M A X . G E . J C T ) GO TO 130 
80 I I = l 

I J = J M A X + 1 
IF((NROW+IOIF-57).GT.O) GO TO 84 

82 IFLAG=1 
GO TO ',0 

8̂ . IFLAG-0 
GO TO 40 

130 CONTINUE 
DO 140 1=1,25 
PRINT 150 

150 FORMAT!• •) 
140 CONTINUE 

RETURN 
210 F0RMAT(lHl,qx,lCA8) 
220 FORMATdOX'DATE:-AS) 
230 FORMAT!1H07X4HH0UR,10!4X,A8)) 
235 F0RMAT(12X,10!4X,A8)) 
240 FQRMAT(10XI2,10F12.3) 

END 

CREATE5 :PROC OPTIONS(MA IN); 

DCL 'sS^R^c'i'oIJtE'lSA^Jk^"''" ARBITRARY STATION DATA */ 
DCL 1 SOURCE.DATA CONTROLLED, 

3 YEAR C H A R ( 2 ) , 
3 MONTH C H A R ( 2 ) , 
3 DAY C H A R ( 2 ) , 

2 VALUE ( 2 4 , N E W _ F I L E _ H E A O E R . P A R A M S ) : 
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DCL 1 NEW FILE HEADER STATIC, 
5 STATIONS FIXED BINARY INITIAL (1), 
2 PARAMS FIXED BINARY , 
2 STARTING DATE CHARISi, 
2 ENDING D5TE CHAR(6) j 

DCL 1 NEW FILE STSTIQN (11 STATIC, 
2 NAME CHAR(8), 
2 POINTER FIXED BINARY INITIAL (0), 
2 PARAMS FIXED BINARY ; 

OCL 1 NEW FILE PARAM (NEW_FILE_HEADER.PARAMS) CONTROLLED, 
2 NAME CHAR(8); 

DCL 1 NEW FILE^OATA CONTROLLED, 
1 DATE CHAR(6), 
2 HOUR(24), 

3 PARAM ( N E W _ F I L E _ H E A 0 E R . P A R A M S ) ; 
OCL T I T L E ( 1 0 ) C H A R ( 8 ) ; 
DCL PRINT T I T L E ( I O ) FLOAT DECIMAL ( 1 6 ) , 

PR INT~DATE ( 1 ) FLOAT DECIMAL ( 1 6 ) , 
P R I N T ' S T A T I O N ( N E W _ F I L E . H E A D E R . P A R A M S 1 CONTROLLED 
FLOAT DECIMAL ( 1 6 ) , 
PRINT_NAME (NEW F U E _ H E A D E R . P A R A M S ) CONTROLLED 
FLOAT DECIMAL ( T 6 ) , 
PRINT PARAM ( N E W _ F I L E _ H E A D E R . P A R A M S , 2 4 ) CONTROLLED; 

OCL IDUM E I X E D BINARY ( 3 1 , 0 ) , JDUM F I X E D BINARY ( 3 1 , 0 ) ; 
CALL INPUT; 
IDUM-24; JOUM=NEW_FILE_HEADER.PARAMS; 
/* DATA UPDATE •/ 

DCL HOUR FIXED BINARY; 
gaT'Tsn^^^g"gP^Li'£!;!'SOURCE BEFORE STOP DATE REACHED-) SK I P; 
GO TO STOP;END; 

READ: CALL GETDATA; ,^ „ „ ^ 
NEW_FILE DATA.DATE=SOURCE_DATE; 
00 HOUR-T TO 24; 
CALL CONVERT; 
END; /• HOUR LOOP */ ,. ^ „...., 
WRITE FILEINEWFILEI FROM (NEWFILE DATA); 
YEAR=SUBSTR(NEW_FILE DATA.0ATE,1,2T: 
MONTH=SUBSTR(NEW_FILE_OATA.OATE,3,2); 

8a^PEE?yR'f.J?'SI?ErA^^5ai*PEcTYii^l!i>'llM0NTHl|./.|.0AY,; 
DO 1=1 TO 24; 
00 J=l TO NEW_FILE HEADER.PARAMS; 
PRINT PARAMIJ,I)=NEW_FILE_OATA.PARAM(I,J) ; 

IF°^EW°^ILE_OATA.DATE-.= ENDING_DATE THEN GO TO READ; 

Da°"*'Ml°C^AR(l), M2 CHARll), 01 CHARIl), 02 CHAR(l), 
BLANKS CHAP(72); 
GET FILE(SOURCE) EDIT „,.,„,c, 

( Y E A R , M l , M 2 , 0 1 , 0 2 , B L A N K S 
( A ( 2 ) , X ( l ) , 2 A ( l ) , X ( l ) , 2 A l l ) , A ( 7 2 ) ) ; 

( ( ( V A L U E ( N ° i r O O N S ' / T O 2 4 ) 0 0 1 = 1 TO NEW_F I LE_HE ACER. PARAMS ) ) 
i S E d O . O ) ) ; , . „ , 
I F Ml = ' ' THEN M1 = ' 0 ' ; 
M 0 N T H = M 1 | | M 2 ; 
I F 0 1 = ' • THEN 0 1 = ' 0 ' ; 

S O U R C E ' D A T ^ = Y E A R | | M 0 N T H | I D A Y ; 

PUT 0 A T A ( S 0 U R C E _ 0 A T E , S 0 U R C E _ 0 A T A ) S K I P ; 
END GETDATA; 

CGNVERT:PR0C: HEADER.PARAMS; 
NEW_FILE_DATA- :PARAf l (HOUR,J ) = V A L U E ( H O U R , J ) ; 
END; 
END CONVERT; 

INPUT* PROC; 
DCL ' STATION C H A R I B ) , PARAM C H A R ( 8 ) , 

PARAMS F I X E D B I N A R Y ; ^ ^ ^ ^ ^ ^ ^ , , ^ ^ ^ , ^ , , . 

PUT E D I T ( T I T L E ) ( 1 0 A ( 8 ) ) P A G E ; 

U N S P E C ( P R I N T i T I T L E ( I ) ) = U N S P E C ( T l T L E ( I ) ) ; 

G E T ' L I S T ( S T A R T I N G _ O A T E , E N D I N G _ O A T E ) : 
PUT DATA(STARTING_DATE,EN0ING_DATE)SKIP, 

GET DATA(STATION,PARAMS); 
PUT DATA(STATI0N,PARAMS»SKIP; 
NEW_FILE.HEAOER.PARAMS=PARAMS; 
NEW FILE STATION.NAME(1)=STATION; 
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NEW FILE S T A T I O N . P A R A M S ( 1 ) = P A R A M S ; 
ALLOCATE NEW_FILE_PARAM; 
DO J= l TO P A R A M S ; 
GET OATAIPARAM); 
PUT DATA(PARAM)SKIP; 
NEW_FILE_PARAM.NAME<JI=PARAM; 

P U T ' L I S T C F I L E HEADER I NFORMAT I ON • ) SKI P : 
WRITE F I L E ( N E W F I L E ) FROM (NEW_FILE_HEADER); 
PUT DATAINEW_FILE,HEADER)SKIP; , . , . ^ , „ . , , . 
WRITE F I L E ( N E W F I L E ) FROM ( NEW F I LE_STATION ) ; 
PUT DATA(NEW^FILE.,.STATION)SKlP; „ . „ . „ , 
WRITE FILE (FiEWFllE) FROM ( NEW_F I LE.PARAM) ; 
PUT DATAINEW FILE^PARAMISKIP: 
ALLOCATE S 0 U R C E _ D S T A ; 
ALLOCATE NEW_FILE.,.DATA; 
ALLOCATE PRINT_ST5TI0N; 
ALLOCATE PRINT_NAME; 
ALLOCATE PRINT_PARAM; 
N = 0; 
DO 1=1 TO NEW FILE_HEADER.STATIONS; 
DO j=i TO N E W _ F I L E _ S T A T 1 0 N ( I I . P A R A M S ; 

U N S P E C ( P R I N T _ S T A T I 0 N ( N ) ) = U N S P E C ! N E W _ F I L E _ S T A T I 0 N 1 I ) . N A M F ) 
U N S P E C I P R I N T I N A M E ( N ) ) = U N S P E C ( N E W _ F I L E _ P A R A M ( J ) . N A M E ) 
END:END; 
END INPUT; 

STOP: END CREATES: 
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2. CREATE9 Calendar Program 

SUBROUTINE TWODPT(ARAY,ICT,JCT,TITLE,DATE.COLT 1,C0LT2) 

C TWOOPT PRINTS A TWO-DIMENSIONAL ARRAY. IT 
C PRINTS A TITLE LINE AND TWO LINES OF COLUMN 
C TITLES, WHICH ARE FOLLOWED BY 50 LINES UP 
C TO TEN COLUMNS WIDE PLUS THE INDEX COLUMN, 
C WHICH CONTAINS DATE AND HOUR. 
C ARGUMENTS ARE -
C 
C ARAY - THE TWO-DIMENSIONAL ARRAY 
C TO BE PRINTED. 
C ICT - NUMBER OF ROWS IN ARRAY. 
C JCT - NUMBER OF COLUMNS IN ARRAY. 
C TITLE - PAGE TITLE (IDAS). 
C COLTl - ARRAY DIMENSIONED BY JCT, CON-
C TAINING FIRST LINE OF TITLE 
C FOR EACH COLUMN (AS). 
C C0LT2 - ARRAY DIMENSIONED BY JCT, CON-
C TAINING SECOND LINE OF TITLE 
C FOR EACH COLUMN (A8). 
C 

REAL*8 TITLE!10),DATE(1) .COLTl11),C0LT2(1) 
REAL»4 ARAYIICT,1) 
II=l 
IJ=1 
IMAX=0 
JMAX=0 
MAX = 0 
IFLAG=0 

20 IEND=JCT 
40 MIN-MAX+1 

MAX=MIN0(MAX+10,lENO) 
IF(IFLAG.NE.O) GO TO 47 

45 NROW=0 
46 CONTINUE 

C PRINT 210,(TITLE!11,1=1,10) 
PRINT 220,DATE 

C 47 PRINT 230,(COLT1( J O , JC = MIN,MAX) 
C PRINT 235,(C0LT2( J O , JC = MIN,MAX1 
C PRINT 235 

IMAX=MINO(11+52,ICT) 
I0IF=IMAX-II+5 
NR0W=NR0W+lOIF 
JMAX=MIN0(IJ+9,JCT1 

C 00 65 1=1 I,I MAX 
C PRINT 240 , I,(ARAY(I,Jl,J=IJ,JMAX) 
C 65 CONTINUE 

IF(IMAX.GE.ICT) GO TO 70 • 
II=IHAX+1 
GO TO 46 

70 IF(JMAX.GE.JCT) GO TO 130 
80 11=1 

IJ=JMAX+1 
IF((NROW+IOIF-57).GT.O) GO TO 84 

82 IFLAG-1 
GO TO 40 

84 IFLAG-O 
GO TO 40 

130 CONTINUE 
C DO 140 1 = 1,25 
C PRINT 150 

150 FORMAT!' •) 
C 140 CONTINUE 

RETURN 
210 FORMAT(1H1,9X,10A8) 
220 FORMATdOX'DATE:'ABl 
230 FORMAT(1H07X4HHOUR,10(4X,A8)1 
235 FORMAT(12X,10!4X,A81) 
240 FORMAT!1CXI2,10F12.3) 

END 
CREATE9 :PROC OPT IONS( MA IN 1 ; ,...„„ ..^ , r,., ./ 
/• CREATES MASTER FILE WITH CALENDER INFORMATION */ 
DCL 1 CAL_OATA (2) STATIC, „. ,,„., 

3 YEARS CHAR(21 INITIAL (•68','69'), 
3 MONTHS (121 CHAR(21 INITIAL 

(•01'.'OP'.'O?'.'04'.'05'.'06','07','08','09','10','11','12', 
•Ol- -ol' 'OS' '04' •05S'06';'07';'08','09'.>ir'.'ll','12'), 

3 DAYS (12) FIXED!2) INITIAL 
(31,29,31,30,31,30,31,31,30,31,30,31, 
31,28,31,30,31,30,31,31,30,31,30,31); 

OCL YEAR_NO FIXED (2) INITIALdl, 
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MONTH_NO FIXED (2) INITIALdl, 
DAY_NO FIXED (2) INITIAL(O); 

DCL SOURCE DATE CHAR(6); 
DCL 1 SOURCE DATA, 

2 C S L E N D E R (24), 
3 OAY_WEEK CHAR(2), 
3 DAY_MON CHAR(2I, 
3 DAY YEAR CHAR(51 , 
3 MONTH CHAR(2 1, 
3 YEAR CHARI2I; 

DCL I NEW_FILE HEADER STATIC, 
2 STATIONS FIXED BINARY INITIAL !1). 
2 PARAMS FIXED BINARY INITIAL! 6 ) , 
2 STARTING_DATE CHAR(6) IN ITIAL( '680101'I, 
2 ENDING DATE CHAR(6) INITIAL('691231•1; 

DCL 1 NEWSFILE STATION (11 STATIC, 
? NAME CHAR(81 I NIT IAL('CALENDAR•), 
2 POINTER FIXED BINARY INITIAL (01, 
2 PARAMS FIXED BINARY INITIALI 61; 

DCL 1 NEW_FILE PARAM ( 61 STATIC, 
2 NAME CHARIBI INITIAL ( 

'HOUR', 
•OAY_WEEK', 
'OAY_M0N', 
'DAY_YEAR', 
' M O N T H ' , 
'YEAR' 

l; 
DCL 1 NEW_FILE DATA CONTROLLED, 

2 DATE CHAR(61, 
2 H0UR(24I, 

3 PARAM !NEW_FILE_HEADER.PARAMSI ; 
DCL TITLE I 101 CHAR!81; 
DCL PRINT_TITLE(101 FLOAT DECIMAL (161, 

PRINT_OATE (11 FLOAT DECIMAL !161, 
PRINT_STATION !NEW_FILE_HEADER.PARAMS1 CONTROLLED 
FLOAT DECIMAL !161, 
PRINT_NAME INEW FILE HEAOER.PARAMS1 CONTROLLED 
FLOAT DECIMAL !T61, 
PRINT^PARAM (NEW„FILE_HEADER,PARAMS,241 CONTROLLED; 

DCL IDUM F I X E D B I N A R ? ( 3 I , O I , JDUM F I X E D B I N A R Y (3i,c); 
I0UM=24; JOUM-NEW FILE HEADER.PARAMS; 
GET E D I T I T I T L E I ! 1 T ! A ! 8 1 T ; 
PUT EDIT IT ITLEI !10AI81 IPAGE; 
00 1=1 TO 1 0 ; 
UNSPEC!PRINT_TITLE(I)) = UNSPEC!TI TLE!I)); 
END; 
PUT LISTI'FILE HEADER INFORMATION')SKIP; 
WRITE FILEINEWFILE) FROM INEW FILE HEADER); 
PUT DATA!NEW_FILE HEAOERISKIP; 
WRITE F I L E I N E W F I L E I FROM INEW FILE STATIONl; 
PUT DATAINEW FILE STAT I ON)SKIP; 
WRITE FILE (REWFItEl FROM INEW FILE PARAM); 
PUT DATA!NEW_FILE_PARAM)SKIP; ~ 
ALLOCATE NEW FILE DATA; 
ALLOCATE PRINT S T S T I O N ; 
ALLOCATE PRINT NAME; 
ALLOCATE PRINT_PARAM; 
N=0; 
DO 1=1 TO NEW_FILE_HEADER.STATIONS; 
00 J=l TO NEW_FILE_STATIONII 1.PARAMS; 
N=N+1; 
UNSPEC!PRINT_STATI0N!N1 1=UNSPEC(NEW FILE STAT ION(I) .NAME 1 : 
UNSPEOPRINT_NAME ( Nl 1 = U N S P E C ( N E W I F I L E : P A R A M ( J 1 .NAME I ; 
/* DATA'UPDATE */ 

DCL HOUR FIXED BINARY; 
ON E N O F I L E I S Y S I N ) BEGIN; 
G O \ O ' S T O P ; E N O ° ' ' ' '""^ "'^ SOURCE BEFORE STOP DATE REACHED-) SK IP: 

READ: CALL GETDATA; 
Sa"HSi^^T°?5*22?^^=^™''"-°*^^' 
CALL CONVERT; 
END; /* HOUR LOOP */ 
WRITE FILEINEWFILEI FROM (NEW FILE DATAl-

DAY^MONd 1 lI-°*'" '"="'''"''^^*^"T'" ''^' I I MONTH! Ill | '/' | | 
DO T=l TO 24; 
DO J=l TO NEW_FILE HEADER.PARAMS: 
PRINT_PARAM(J7ll=NEW_FILE:0ATA:PARAM(I,J)i 
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ENO;ENO: 
/ * CLOSE F ILE ISYSPRINT I ; * / 

CALL TW0DPT(PRINT„PARAM(1,II , IDUM,JDUM,PRINT T I T L E I l l . 
PRINT„DATEI 1 1 , PR IfJl STATIONl I » , PRINT NAMEdiT; 
IF NEli_FILE_OATA.OATE-^=ENDING_OATE TflEN GO TO READ; 

GETDATA:PROC; 
DCL IGNORE CHAR(65); 

CALL DATE; 
YEAR!1)=SUBSTR(S0URCE_0ATE,1,2»; 
MONTH!1I = SUBSTR(S0URCE,0ATE,3,2 I ; 
DAY_M0N11)=SUBSTR(SOURCE 0 A T E , 5 , 2 I ; 
GET EDIT(DA?_WEEKdl ,DAY_YEARd 1 , IGNORE 1 
! A ( 2 ) , X I 8 ) , A I 5 I , A ( 6 5 ) 1 : 
DO N=2 TO 24 ; 
DAY_WEEK(N)=0AY_HEEK(1I ; 
OAY_MON (N1=DAY_M0N ( I I ; 
DAY YEAR(N1=DAY YEARdl ; 
MONTH(NI=MONTH(T) ; 
YEARIN) = YEARl 1); 
END; 

DATE: PROC; 
DCL DUMDAY PICTURE '99'; 

IF 0AY_N0+1<=DAYS!YEAR_NO,MONTH_N0) THEN GO TO SKIP; 
DAY N0=0; 
IF n0NTH_N0+l> 12 THEN BEGIN; 
MONTH N0=l; YEAR_N0=YEAR_N0+1; END; 
ELSE 
MONTH N0=H0NTH,N0+l; 

SKIP: DAY Nn=OAY_NO+T; 

SOURCE~OATE=YEAR SI YEAR NO) I jMQNTHSIYEAR_NO,MONTH_NO)I IDUMDAYi 
END DATE; 
END GETDATA; 

CONVERT:PROC; 
NEW_FILE_DATA.PARAMIH0UR,1)= 
HOUR-I; 
NEW F I L E 0 A T A . P A R A M ( H 0 U R , 2 I = 
O A Y _ W E E K T H O U R ) ; 
NEW FILE 0 A T A . P A R A M ( H 0 U R , 3 I = 
DAY MON T H O U R I ; 
N E W L F I L E 0 A T A . P A R A M ( H 0 U R , 4 1 = 
O A Y _ Y E A R T H O U R I ; 
NEW FILE D A T A . P A R A M ( H 0 U R , 5 1 = 
MONTHIHOORI; 
NEW_FILE D A T A . P A R A M ( H 0 U R , 6 I = 
YEAR(HOUR); 
END CONVERT; 

STOP: END CREATE9; 
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3. CREATE3 Air Qua l i ty Data 

SUBROUTINE TWODPK ARA Y, ICT , JCT, TI TLE . DATE .COLTl ,C0LT2 ) 

C TWOOPT PRINTS A TWO-DIMENSIONAL ARRAY. IT 
C PRINTS A TITLE LINE AND TWO LINES OF COLUMN 
C TITLES, WHICH ARE FOLLOWED BY 50 LINES UP 
C TO TEN COLUMNS WIDE PLUS THE INDEX COLUMN, 
C WHICH CONTAINS DATE AND HOUR. 
C ARGUMENTS ARE -

r ARAY - THE TWO-DIMENSIONAL ARRAY 
C TO BE PRINTED. 
r ICT - NUMBER OF ROWS IN ARRAY. 
r JCT - NUMBER OF COLUMNS IN ARRAY. 
C TITLE - PAGE TITLE d O A 8 ) . 
C COLTl - ARRAY DIMENSIONED BY JCT, CON-
C TAINING FIRST LINE OF TITLE 
C FOR EACH COLUMN (A81. 
C C0LT2 - ARRAY DIMENSIONED BY JCT, CON-
C TAINING SECOND LINE OF TITLE 
C FOR EACH COLUMN !A8). 

REAL*8 TITLEIlOl.OATEdl ,C0LT1 (11 ,C0LT2 ! 11 
REAL*4 ARAYdCT, 11 
11=1 
IJ=l 
IMAX=0 
JMAX-0 
MAX=0 
IFLAG-0 

20 IENO=JCT 
40 MIN=MAX+1 

MAX=MINO!MAX+10,lENOl 
IF! IFLAG.NE.Ol GO TO 47 

45 NRDW=0 
46 CONTINUE 

PRINT 210,ITITLEI I 1,1=1,101 
PRINT 220,DATE 

47 PRINT 230, ICOLTl! J O , JC=MIN,MAX1 
PRINT 235,IC0LT2(JC1,JC=MIN,MAX1 
PRINT 235 
IMAX = MINO(11+52,ICTI 
IDIF=IMAX-II+5 
NROW=NROW+IDIF 
JMAX=MINO(IJ+9,JCT) 
DO 65 I=II,IMAX 
PRINT 240 , I,(ARAY!I,Jl,J=IJ,JMAX1 

65 CONTINUE 
IF(IMAX.GE.ICTI GO TO 70 
II=IMAX+1 
GO TO 46 

70 IF(JMAX.GE.JCT) GO TO 130 
80 11 = 1 

IJ=JMAX+1 
IF ( (NROW+IDIF-57) .GT.O) GO TO 84 

82 IFLAG=1 
GO TO 40 

84 IFLAG=0 
GO TO 4C 

130 CONTINUE 
00 140 1=1,25 
PRINT 150 

150 FORMATC • 1 
140 CONTINUE 

RETURN 
210 F0RMATdHl,9X,10A81 
220 FORMAT(10X'DATE:'A81 
230 FORMAT(1H07X4HHOUR,10I4X,A8I1 
235 FORMAT!12X,1014X,A81I 
240 FORMAT!10XI2,10F12.3l 

END 
SUBROUTINE ARCTAN!Y,X,THETAI 
DATA P I / 3 . 1 4 1 5 9 2 6 5 / 3 

C 3 
C SPECIAL CASES 3 
C 3 

IFIABS IXI-l.E-8110,10,50 
10 CONTINUE 5 

IF!Y140,20,30 6 
20 CONTINUE 7 

THETA =0. 
RETURN 1 



c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

30 

40 

50 

60 

70 

80 

90 

100 

110 

CONTINUE 
THETA =.5*PI 
RETURN 
CONTINUE 
THETA =1.5*PI 
RETURN 
CONTINUE 
IFIX19C,10,60 
CONTINUE 
IFIYiaO,20,70 
CONTINUE 

ANGLE IN FIRST QUADRANT 

THETA -ATAN (Y/X) 
RETURN 
CONTINUE 

ANGLE IN FOURTH QUADRANT 

THETA =2.*PI-ATAN lABS (Y/Xll 
RETURN 
CONTINUE 
IFIY)110,20,100 
CONTINUE 
ANGLE IN SECOND QUADRANT 

THETA =PI-ATAN lABS lY/X)) 
RETURN 
CONTINUE 
ANGLE IN THIRD QUADRANT 
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10 

12 
13 

15 
16 
17 
18 
19 
20 
20 
20 
20 

22 
23 
23 
23 
23 

25 
26 
27 
28 
28 
28 
?8 

30 
31 
31 
31 
31 

THETA -PI+ATAN lABS IY/X)I 
RETURN ^' 
END 

CREATE3:PR0C OPTIONS!MA IN ) ; „.^. 
/* CREATES MASTER FILE WITH TAM RECEPTOR DATA */ 
DCL SOURCE DATE CHAR!6); 
DCL 1 SOURCE,DATA , 

2 D S Y ! 2 4 ) , 
3 HOUR!4), 

4 Ml CHARI1), 
4 M2 CHAR!I), 
4 01 CHAR!11, 
4 02 CHAR! 11 , 
4 YY CHARI21, 
4 HOUR CHARI21, 
4 MIN CHAR!21, 
4 STA(8I, 

5 S02 CHAR (31, 
5 WIN0_0IR CHAROI, 
5 W I N D _ V E L CHAR(3); 

DCL 1 AVE 181, ^ . ,,, 
2 SO 2 151 CHAR(31, 

„ 2 WD" (51 CHAR!3I, 
^ 2 WS !51 CHAR(31; 

DCL 1 NEW FILE HEADER STATIC, , ,,,.. ,„, 
1 STATIONS FIXED BINARY INITIAL 81, 
2 PARAMS FIXED BINARY IN T AL(24 , 
2 STARTING DATE CHAR(6 INITIAL('690201'1, 
2 ENDING D5TE CHARI61 INITIAL(•690630•I; 

DCL 1 N E W , F I L E , S T S T I 0 N (81 STATIC, 
5 NAME CHAR(8I INITIAL! 

•TAM_1', 
•TAM_2' , 
'TAM_3', 
'TAM_4', 
'TAM_5', 
'TAM_6', 
'TAM_7', 

2 POINTErFlXEo'BINARY INIT I AL I 0 ,3.6,9.12. 15 , 18, 21 I , 
2 PARAMS FIXED BINARY INITIALI 3,3,3,3,3,3, 3,3) , 

OCL 1 NEW,FILE,PARAM <24' IJATIC, 
? NAME CHARI8I INITIAL ( 

'S02', 
'WIN0_DIR', 
'WIN0_VEL', 
'S02', 



c-io 

DCL 

DCL 
DCL 

OCL 
DCL 

READ: 

WIND_ 
WIND_ 
SQ2', 
WIND. 
WIN0_ 
S02', 
WIND_ 
WIND_ 
SQ2'. 
WIND 
WIND 
S02' 
WIND_ 
WIND 
S02' 
WIND 
WIND 
S02' 
WIND 
WIND 

DIR', 
VEL', 

OIR', 
VEL*, 

DIR', 
VEL'. 

DIR', 
VEL', 

DIR' , 
VEL', 

DIR', 
VEL', 

OIR', 
VEL' 

I NEW,FILE_DATA CONTROLLED, 
5 DATE CHARI6I, 
2 HOUR!24), 

3 PARAM (NEW_FILE HEADER.PARAMS) ; 
TITLE (10) CHAR(81; 
PRINT_TITLE(101 FLOAT DECIMAL (161, 
PRINT_OATE (11 FLOAT DECIMAL (161, 
PRINT_STATIQN INEW_FILE HEADER.PARAMS1 CONTROLLED 
FLOAT DECIMAL (161, 
PRINT_NAME (NEW FILE HEADER.PARAMS1 CONTROLLED 
FLOAT DECIMAL !T61, 
PRINT,PARAM !NEW_FILE_HEAOER.PARAMS,241 CONTROLLED; 
YEAR CHARI21, MONTH CHARI21, DAY CHAR (21; 
IDUM FIXED BINARY (31,01, JDUM FIXED BINARY (31,CI; 
I0UM=24; JOUM=NEW FILE HEAOER.PARAMS; 
GET EDIKTITLEK 1 5 A ( 8 ) T ; 
PUT EDIT(TITLE)(10A(8)IPAGE: 
DO 1=1 TO 10; 
UNSPEC(PRINT_TITLE(I 11=UNSPEC!TITLE(III; 
END; 
PUT LISK'FILE HEADER I NFORMAT I ON •) SKI P ; 
WRITE FILEINEWFILE) FROM (NEW FILE HEADER); 
PUT D A T A ( N E W _ F I L E _ H E A D E R 1 S K I P T 
WRITE F I L E I N E W F I L E I FROM INEW FILE STATIONl; 
PUT D A T A ( N E W , F I L E S T A T I O N I S K I P ; 
WRITE FILE (fjEWFItEl FROM (NEW.FILE PARAMI; 
PUT 0ATA!NEW_FILE_PARAM1SKIP; 
ALLOCATE NEW_FILE DATA; 
ALLOCATE PRINT_STlTION; 
ALLOCATE PRINT NAME; 
ALLOCATE PRINT PARAM; 
N=0; 
DO 1=1 TO NEW_FILE_HEAOER.STATIONS; 
DO J=l TO NEW_FILE_STATION!II.PARAMS: 
N=N+I; 
UNSPEC!PRINT_STATION(NI l=UNSPEC(NEW FILE STATION(I 1.NAME 1 ; 
ONSPEC(PRINT_NAME I NIMUNSPEC (NEWlF ILElPARAMI J 1 INAME 1 ; ' 

/* DATA'UPDATE */ 
ON ENOFI LEI SOURCE 1 BEGIN; 
GO^ TO'STOP; END';'' ''"'̂  °^ SOURCE BEFORE STOP DATE REACHED'I SK IP; 
DO K=l TO 8; 
DO M=l TO 2; 
S0_2IK,M1='#»#'; 
WD (K,MI='##»'; 
WS !K,M1='###'; 
END; END; 
CALL GETDATA; 
NEW FILE^OATA.DATE=SOURCE DATE; 
WRITE FIUEINEWFILEI FROM T N E W FILE OATAl: 
YEAR=SUBSTR!NEW_FILE DATA.DATE,1,2T: 
M 0 N T H = S U B S T R I N E W _ F I L C OATA.OATE.i.2 ; 
DAY =SUBSTR!NEW F I L E ' D A T A I O A T E I I I ? • 
D O ^ I " ' T O ' 2 4 T ° * ^ ^ ' ^ " ° " ' ^ ^ ' ' ^ ' ^ ' ^ " ' * ' ^ ' > ' I I M O N T H | | ' / . | | D A Y ) : 

00 J=l TO N E W _ F I L E HEADER.PARAMS; 

PR^IJT.PARAM! J, I | = N E W _ F I L E _ D A T A " P A R A M ( I, Jl ; 

CLOSE FILEISYSPRINTI; 
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CALL T W O D P T I P R I N T PARAM11,11,IDUM,JDUM,PRINT TITLEd1, 
PRINT DATE!ll,PRlTJT_STATION(i),PRINT„NAME(llT: 
IF N E B F I L E DATA.0ATE-.= E N D I N G _ D A T E T R E N GO TO READ; 

" READ FILE (SOURCE! INTO ISOURCE.DATAI; 
IF Mid,11 = ' ' THEN Ml(l,ll = '0'; 
IF 01(1,11 = ' ' THEN Dld,l» = '0'; 
MONTH = Mld,ll| |M2(1,1); 
DAY =01(1,1)1 | D 2 d , l ) : 
SOURCE D A T E = Y Y ( 1 , I I 1 T M O N T H | I D A Y ; 
ON CONVERSION ONCHAR-'O"; 
DO N=l TO 24; 
DO K=l TO 8; 
IF N=l THEN GO TO SKIPl; 
AVE(K1.S0_2(11=S02(N-1,3,K1; 
AVEIKl.SO 2(2l=S02(N-l,4,Kl: 
AVE(KI.WSTll=WIND_VEL(N-l,3,Kl; 
AVE(KI.WS(2I=WIND_VELIN-1,4,KI; 
AVEIKl.WOI U = WIND_DIR(N-1,3,KI ; 
AVE(Kl.WD(2l=WIN0_0IR(N-l,4,Kl; 

SKIPl: 

JUMPl: 

JUMP2: 

SKIP2: 

STOP; 

AVE(KI.SO_2(3l=S02(N,l.Kl; 
AVE!K1.SO_2141=S02(N,2,K1; 
AVE!K1.S0^2!51=502IN,3,K1; 
A V E ! K ) . W D T 3 1 = W I N D _ 0 I R ! N , 1 , K I 
AVE(K1.WDI41=WIND_DIRIN,2,K1 
AVE(K1.W0(51=WIND_DIR(N,3,KI 
AVE(K1.WSI31=WIND_VEL(N,1,KI 
AVE(K1.WS(4I=W1ND_VEL(N,2,K1 
AVE(K1.WS(5I=WIN0_VELIN,3,K1 
END; /• K LOOP »/ 
00 K=l TO 8; 
KS02=0; S02SUM=0.; 
KXY=o: xsuM=o.; Y S U M = O . ; 
00 M=l TO 5; 
IF AVE.S0_2(K,M1='###' 

AVE.S0_2(K,MI='888' 
AVE.SO 2(K,M1=' ' 

KS02 = KS02 + U^"sp|.SUM=S02SyM+AyE.SO_2(,K.Ml 

AVE.S0_2!K,HI='999'| 
AVE.SO_2!K,MI='777' I 

AVE.WDIK,MI='999' , 
AVE.W0!K,M1='777' I 
AVE.WS!K,M1 = '999' I 
AVE.WS!K,M1='777' 
AVE.WS!K,M1=' • 

IF AVE.W01K,MI='###' 
AVE.W0!K,M1='888' 
AVE.WS!K,M1='*##' 
AVE.WS!K,M)='888' 
AVE.WDIK,M)=' • 

THEN GO TO JUMP 2; 

ARG:AVEtw6!K,M) th^^^lHtV^lr'^ 
XSUM=XSUM + AVE.WS K.M *.l *CCS ARG 
Y S U M = Y S U M + A V E . W S ! K , M I * . 1 * S I N I A R G 1 
END; /* M LOOP •/ 
IF KS02=0 THEN 
NEW FILE_OATA.PARAM(N 
NEW FILE DATA.PARAMIN 
IF KXY=0 THEN BEGIN; 
NEW FILE DATA.PARAMIN 
NEWlFILElDATA.PARAMIN 
END; 
CALL ARCTA^(YSUM,XSUM,THETAI , _ , : 
NEW.FILE.DATA.PARAMIN '3*< 5 T 1 •^l' 
T H E T A *180./3. 14159265, 
NEW FILE DATA.PARAMIN ,3*(K-11+31= 
S 0 R T ( Y S U H * » 2 + X S U M * * 2 1 / K X Y ; 
lF°^-=24 THEN GO TO SKIP2: 
AVE(K1.S0_2(1!=S02 f ' ^ ' J 
AVE(K I .S0^2 (21 = Sg2( ]''*'^},'.. 
AVE(KI.WSTll=WINO_VEL l . S . K l . 
AVEIKI.WS(21=W1ND_VEL 
A V E ! K l . W D d l = WINO_0IR 
AVE!K1.WD!2I=WIND_0IR! 
END; /* K LOOP */ 
END: /• END HOUR LOOP 
END GETDATA; 
END CREATE3; 

,3*!K-ll+ll=l.E20; 

,3*IK-11+11=S02SUM/KS02* .011 

,3*(K-11+2I=1.E20: 
,3*(K-11+31=1.E20: 

1,4,K i 
l,3,Kl; 
1,4,KI; 

*/ 
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LITTLECl P r e p r o c e s s o r for Me teo ro log ica l Data 

CREATE l : P R 0 C O P T I O N S I M A I N I ; 
/ • SCANS A S H V I L L E WEATHER TAPES FOR PROPER S T A T I O N AND DATES * / 
DCL SOURCE DATE CHAR(6 1 ; 

DCL 1 SOURCE D A T A . 
2 W E A T H E R ( 2 4 I , 

3 HOUR 
3 C E I L I N G 
3 V I S I B I L I T Y 
3 WIND_0IR_1 
3 HIND_SPEED 
3 DRY_5ULB_TEMP 
3 WET_BULB_TEMP 
3 DEW POINT 
3 RELATIVE HUMIDITY 
3 SEA LEVEE PRESS 
3 STATION PRESS 
3 IGNORE T 
3 SKY_CORDITION_I 
3 SKY_C0NDITI0N_2 
3 SKY_C0NDITI0N_3 
3 SKY CONDITION 4 
3 CLOUO_TOTAL AMOUNT 
3 CLQUD_OPAOUE AMOUNT 
3 CLOUD_LAYER_T_AMOUNT 
3 CL0U0_LAYER_1_TYPE 
3 CL0UD_LAYER_1 HEIGHT 
3 CL0UD_LAYER_2_AM0UNT 
3 CL0U0_LAYER_2_TYPE 
3 CL0UD_LAYER_2_HEIGHT 
3 CLOU0_LAYER_2 SUM 
3 CL0U0_LAYER_3_AM0UNT 
3 CL0UD_LAYER_3 TYPE 
3 CL0UD_LAYER_3_HEIGHT 
3 CL0U0_LAYER_3 SUM 
3 CL0U0_LAYER_4_AM0UNT 
3 CL0UD_LAYER_4 TYPE 
3 CL0UD„LAYER_4 HEIGHT 
3 WIND PRENOMENA 
3 LIQUTO_PRECIPITATION 1 
3 LIQUID_PRECIPITATI0N"2 
3 FR0ZEN_PRECIPITATI0N~1 
3 FR0ZEN_PRECIPITATI0N~2 
3 FR0ZEN_PRECIPITATI0N~3 
3 VISION_OBSTRUCTIONS T 
3 VISION 0BSTRUCTI0NS~2 
3 WIN0_DTR 2 
3 BLANK 
3 REC_MARK 

DCL STARTING DATE CHAR(61 INITIAL('670601'iT 
ENDING_D7fTE CHAR(6I INI T I AL ('670731 ' 1 , 
STATION CHAR(51 INITIAL('14855'I, 
STA_TEST CHAR(5I; 

ON ENDFILE(SOURCEI BEGIN; 
?H^Tk'^TAi^^?„.°'' """-E ON SOURCE BEFORE STOP DATE REACHED'] 
bU I U SI OP ; END : 

READ: CALL GETDATA; 
IF SOURCE DATE -= ENDING^OATE THEN GO TO READ; 

rcTn.T*.i£n?^*-^^^T""5T*T'™ THEfi GO TO READ? GtI DATA:PROC; 
DCL I SOURCE IN, 

2 IGRORE CHAR(41, 
2 STA_N0 CHAR(51, 
2 DATE CHAR(61, 
2 HQURS(61 LIKE WEATHER; 

DO N=l TO 4; 
READ FILEISOURCE 1 INTO (SOURCE INI; 
{^ ^I0^'^9;tn'f.TiO!^.iy^N.Gg. ip_ETipN] 
PUT 

ENDN: END; 

I?nh?-̂ JT^ N0;^'°^^"-"^-°*^^' 
RETURN; 
END GETDATA; 

STOP: END C R E A T E l ; 

C H A R ( 2 1 , 
C H A R ( 4 1 , 
C H A R ( 4 I , 
C H A R ( 2 ) , 
C H A R O I , 
C H A R ( 3 I , 
C H A R O I , 
C H A R O I , 
C H A R ( 4 1 , 
C H A R I 5 1 , 
C H A R I 4 ) , 
C H A R d l , 
C H A R I l l , 
C H A R d l , 
C H A R d l , 
C H A R I 1 1 , 
C H A R d l , 
CHAR! 1 1 , 
C H A R d l , 
C H A R I 1 ) , 
C H A R O I , 
C H A R I I I , 
C H A R l l 1 , 
C H A R I 3 I , 
C H A R d l , 
CHARI 1 1 , 
C H A R d l , 
C H A R I 3 I , 
C H A R I 1 1 , 
CHARI 11 , 
C H A R ! 1 1 , 
C H A R ( 3 1 , 
C H A R d I , 
C H A R ( 1 1 , 
C H A R ( 1 1 , 
C H A R ( 1 ) , 
C H A R I 1 ) , 
C H A R ( 1 ) , 
C H A R ( 1 ) , 
C H A R d 1 , 
C H A R ( 2 1 , 
C H A R ( 3 I , 
C H A R d ) ; 

SKIP ; 

^TA N O ; = S T A T I O N THEN GO TO ETiDN: 
r DlfMSA?F^KTg*^^I?$I^^^f?}!:i9-,P*TE THEN GO TO ENDN: 
r D A T M D A T E l S K T P ; WR^TE F U E I N E f l F I L E l F ROM( S O U R C E . I N l ; 
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5. CREATEl Meteorology Data 

SUBROUTINE TWODPRIAI 
R E A L * 4 A ( 2 4 , 3 6 l 
I N T E G E R * 4 1 ( 2 4 , 3 6 1 
DO 10 M = l , 2 4 
0 0 10 N = 1 , 3 6 
I F ( A ( M , N 1 . G T . I . E I O I G O TO 5 
H M , N 1 = A I M , N I 
GO TO 10 

5 CONTINUE 
IIM,NI=9999999 

10 CONTINUE 
DO 30 M-1,24 
N'M"* 1 
PRINT 2 0 , ( N , I ! M , 1 1 , K M , 2 1 , K M , 3 1 , K M , 6 1 , K M , 7 1 , A ( M , 8 ) , 

I I I M , 4 1 , A I M , 2 8 1 , A I M , 5 1 , K M , 9 1 , K M , 10 1 , K M , 1 1 ) , K M , 1 2 1 , 
2 A ( M , 1 3 I , A ( M , 1 4 1 , I ! M , 1 7 1 , I I M , 1 8 1 , I I M , 2 1 1 , I I M , 2 2 1 , , _ , ^ 
3 K M , 2 9 I , K M , 3 0 1 , I I M , 3 1 1 , I I M , 3 2 1 , I I M , 3 3 1 , I I M , 3 4 1 , I ! M , 3 5 ) , K M , 3 6 1 I 

2 0 F 0 R M A T ! 1 X I 2 , 2 X I 3 , 2 X I 2 , 2 X I 3 , 2 X I 3 , 2 X I 3 , 2 X F 5 . 2 , 2 X I 3 , 4 X F 3 . 1 . 4 X F 5 . 2 , 
12X 1 2 , 1 X 1 2 , 1 X 1 2 , 1 X 1 2 , 2 X F 3 . 1 , 1 X F 3 . 1 , 3 X 1 2 , 1 X 1 2 , 3 X 1 3 , 1 X 1 3 , 3 X 1 1 , 4 X 1 1 , 
1 1 X 1 1 , 5 X 1 1 , 2 X 1 1 , 2 X 1 1 , 4 X 1 1 , 1 X 1 1 1 

3 0 CONTINUE 
RETURN 
END 

5 5 " " ' i'^r^'f,fV^TTUTl''d\lTH ASHVILLE WEATHER INFORMATION ./ 
OCL SOURCE DATE CHARI61; 

DCL 1 ̂ OURCE_DATA, 
2 W E A T H E R ! 2 4 ) , ^^.„,,, 

3 HOUR CHARI2), 
3 CEILING £H^5i?!' 
3 VISIBILITY CHAR(4), 
3 WIND_0IR^1 CHARI2), 
3 W I N D _ S P E E D C H A R O , 
3 DRY_BULB_TEMP CHAR 3 , 
3 WET_BULB,TEMP £H?S I ' 
3 DEW POINT CHARI31 , 
3 R E L 5 T I V E _ H U M I D I T Y CHAR14 , 
3 S E A . L E V E L ^ P R E S S 9 [ 1 * S ^ ' 
3 S T A T I O N _ P R E S S C H A R 4 , 
3 I G N O R E „ l £ H ? S ) l ! ' 
3 SKY C O R O I T I O N . l C H A R l l , 
3 SKY C O N 0 I T I O N _ 2 C H A R J l l , 
3 S K Y " C 0 N 0 I T I 0 N _ 3 C H A R l l , 
3 S K y " C 0 N 0 I T I 0 N ^ 4 £ * 1 * S ! J ' 
3 C L O U D T O T A L TSMOUNT C H A R d ) , 
3 CL0U0~0PAQUE,AM0UNT C H A R l l , 
3 CL0UD"LAYER_T_AMOUNT C H A R l l , 
3 C L 0 U 0 " L A Y E R _ 1 _ T Y P E . CHAR 1 , 
3 C L 0 U 0 " L A Y E R _ 1 _ H E I G H T C H A R O , 
3 CL0U0"LAYER_2_AM0UNT CHAR 1 ) , 
3 C L 0 U 0 " L 4 Y E R _ 2 _ T Y P E C H A R l l , 
3 C L 0 U 0 " L A Y E R _ 2 _ H E I & H T C H A R O , 
3 C L 0 U 0 : L A Y E R _ 2 _ S U M CHAR , 
3 C L 0 U D : L A Y E R _ 3 _ A M 0 U N T C H A R d , 
3 C L 0 U D : L A Y E R _ 3 _ T Y P E CHAR 1 . 
3 C L 0 U D : L A Y E R _ 3 _ H E 1 G H T C H A R O . 
3 C L 0 U D _ L A Y E R _ 3 _ S U M CHAR 1 , 
3 CLOUD LAYER_4_AM0UNT CHAR 1 , 
3 C L 0 U 0 l L A Y E R _ 4 _ T Y P E CHAR 1 , 
3 CLDUD:LAYEi<_4_HEIGHT C H A R O , 
3 WIND PHENOMENA £ ^ ^ S I ' 
3 L IQUTO P R E C I P I T A T I 0 N _ 1 CHAR 1 , 
3 L Q U I D - P R E C I P I T A T I 0 N _ 2 CHAR 1 , 
3 F R 0 2 E N ~ P R E C I P I T A T I 0 N _ 1 C H A R d , 
3 F R 0 Z E N " P R E C I P I T A T I 0 N . 2 C H A R d , 
3 F R O Z E N l P R E C I P I T A T I O N ? CHAR 1 , 
3 V I S I 0 N _ 0 8 S T R U C T I 0 N S _ T CHAR , 
3 V I S I O N 0 8 S T R U C T I 0 N S _ 2 CHAR 1 , 
3 WIND_DTR_2 ^ ^ A H O • 

DCL 1 NEW F . L E ^ H E A D E R _ S m , C , ^ ^ ^ I N I T U L 1 1 1 . 

2 PARAMS F I X E D BINARY I N I T I A L 1 3 6 , 
2 STARTING DATE CHAR!6 N I T I A L I ' 6 8 0 1 0 I 1 , 
2 ENDING OSTE C H A R I 6 I I N I T I A L I ' 6 9 0 5 3 1 ' 1 , 

DCL 1 N E W _ F I L E , S T 5 T I 0 N 111 S T A T I C , 
2 NAME C H A R I 8 I , , . . , T , . , / n i 
2 POINTER F I X E D BINARY I N I T I A L ( O , 
2 PARAMS F I X E D BINARY I N I T I A L 0 6 1 . 

DCL 1 NEW_FILE_PARAM ( 3 6 1 S T A T I C , 
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DCL 

DCL 
DCL 

DCL 
DCL 

DCL 

2 NAME CHARIBl INITIAL I 
'WIND_OIR', 
'WIND VEL', 
'TEMPT , 
'CEIL' , 
'VIS' , 
'DEW_PT' , 
'REL.HUM' , 
•PRE5S' , 
'5KY_C0N1', 
•SKY_C0N2', 
'SKY_C0N3', 
'SKY_C0N4', 
'CLD_AMT1', 
'CLD_AMT2', 
•CLD_AMT3', 
'CLD_AMT4', 
'CLD_TYP1', 
•CLD_TYP2', 
'CLD_TYP3', 
'CLD_TYP4', 
•CL0_HT1', 
'CLD_HT2', 
'CL0_HT3', 
'CLD_HT4', 
•CLD_SUMl', 
'CL0_SUM2', 
'CL0_SUM3', 
•CL0_SUM4', 
'WIND PH', 
•LIO_PCPl', 
'LIQ_PCP2', 
'FRO PCPl', 
•FR0_PCP2', 
•FR0_PCP3', 
'Q6S_VIS1', 
•0BS_VIS2' 
I ; 

1 NEW_FILE DATA CONTROLLED, 
2 DATE CHAR(6I, 
2 H0UR(24I, 

3 PARAM (NEW_FILE HEAOER.PARAMSI ; 
TITLE (101 CHAR(81; 
PRINT_TITLE(101 FLOAT DECIMAL (161, 
PRINT_DATE 111 FLOAT DECIMAL 1161, 
PRINT_STATION !NEW_FILE_HEAOER.PARAMS) CONTROLLED 
FLOAT DECIMAL 116), 
PRINT_NAME I NEW FILE_HEADER.PARAMS) CONTROLLED 

PRINT PARAM INEW_FiLE_HEAOER.PARAMS,241 CONTROLLFD; 
YEAR CHARI2I, MONTH CHARI21, DAY CHAR 121; 
JS.4tl 5'"^° BINARY 131,01, JOUM FIXED BINARY 131,01; 
IOUM-24; JDUM=NEW_FILE HEADER.PARAMS; 
GET EDITITITLEI!lOAIBlT; 
PUT EDITITITLEI! 10AI81 IPAGE; 
NEW.,FILE_STATI0N!11.NAME = TITLE( 11 ; 
00 T=l TO 10; 
UNSPEC(PRINT_TITLE(IIl=UNSPEC(TITLE(1)1; 
END; 
PUT LISK'FILE HEADER I NFORMAT ION ' I SKI P ; 
WRITE FILEINEWFILEI FROM INEW FILE HEADER I; 
PUT DATAINEW,FILE H E A D E R I S K I P T "-''-"'=''"'̂ '* ' • 
WRITE F I L E I N E W F I L E I FROM INEW FILE STATIONl: 
PUT OATA!NEW_FILE STATIONISKIP: - ' ' 
WRITE FILE (NEWFIUEI FROM (NEW FILE PARAM): 
PUT DATA(NbW_FILE_PARAMlSKIP; " "-•̂ -''"i'A") , 
ALLOCATE NEWSFILE DATA; 
ALLOCATE PRIRT S T S T I O N ; 
ALLOCATE PRINT~NAME; 
ALLOCATE PRINT PARAM; 
N=0; 
DO 1=1 TO NEW_FILE_HEADER.STATIONS; 
DO J= l TO NEW.FILElSTATIONdllpARAMS; 
N=N + 1 ; 
UNSPEC(PRINT_STATI0N(N1 1=UNSPEC! NEW FILE " ITATinNdl N&MF i 
END : E N D ; ' " ^ ' - ' ' * ' ' ^ 'Nl. l=UNSPECINE5;FILE:PARAi?!}!!AAMEl' 
/* DATA'UPDATE */ 
HOUR FIXED BINARY; 
JUMP=0; 
ON ENOFILEISOURCEl BEGIN; 
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PUT L I S K ' b N D OF FILE ON SOURCE BEFORE STOP DATE REACHED'I SK IP; 
GO TO S T 0 P ; E N D ; 

READ: CALL GETDATA; 
NEW FILE DATA.DATE=SOURCE_OATE; 
00 BOUR=T TO 24; 
CALL CONVERT; 
END: /* HOUR LOOP */ 
WRITE FILEINEWFILEI FROM (NEW.FILF DATAl; 
Y E A R = S U B S T R ( N E W _ F I L E _ D A T A . D A T E , 1 , 2 T ; 
M 0 N T H = S U B S T R ( N E W _ F I L E _ D A T A . 0 A T E , 3 , ? I ; 
DAY =SUBSTR(NEW FILE_DATA.OATE,5,2 I; 
U N S P E C ( P R I N T _ 0 A T E ( 11 l=UNSPEC(YEARn'/' I I MONTH I I '/' I IDAY) ; 
DO 1=1 TO 24; 
00 J=l TO NEW_FILE HEADER.PARAMS; 
PRINT PARAMIJ,I 1=NEW_FILE_DATA.PARAM! I,J) ; 
ENO;EFiD; 
IF JUMP=0 THEN B E G I N ; 
PUT E D I T I T I T L E K 10A(81)SKIP; /* PAGE FOR PCP OR SKIP FOR MVT */ 
JUMP- l ; END; 
ELSE JUMP=0; 
PUT E O I K ' O A T E : ' , YEAR, ' / • , MONTH, • / ' ,DAY ) I Al 6 I , A I 2 ) , A I 1 ) , 
P I J T ' E O I T I ' T T L C L O ' ^ ' S K Y C O N D I T N ' , ' C L O A M T ' , ' C L 0 T Y P ' . ' C L O HGT', 
'LIQ PCP'.'FRZN PCP','OBS VIS') 
!C0LUMN(41),A(7I ,COLUMN(571,A(111,X(2),A(7),X(21,A(7I,X(21, 
A(71,X(61,A(71,X(2I,A(81,X(21,A(7I ISKIP; , rr,wi;o . 
PUT E D I K ' H R ' , ' W D ' , ' W S ' , ' T E M ' , ' 0 P ' , ' R H ' , ' P R E S S ' , ' C H ' . COVER', 
• V I S ' . ' l ' , ' 2 ' , ' 3 ' . ' 4 ' , ' l ' , ' 2 ' , ' l ' , ' 2 ' , ' l ' , ' 2 ' , ' W P ' , ' l ' , ' 2 ' , 
( ' A ( 2 K X ( 3 ? ! A ( 2 ! ; x f 2 1 , A ( 2 l , X ( 2 1 , A O ) , X ( 3 ) . A ( 2 ) , X O ) , A ( 2 1 , X ( ^ 
A ( 5 1 , X ( 3 1 , A ( 2 1 , X ! 3 I , A ! 5 I . X ! 4 ) , A ( 3 ) , X 4 ) , A 1 , X 2 , A , X 2 , 
A d ) , X ( 2 ) , A ( l ) , X ( 3 ) , A ( l ) , X ( 3 ) , A d .X 5 ,A 1 ,X 2 ,A 1 .X 4 , 
A ( l l , X ( 3 1 , A ( l l , X ( 3 1 , A ( 2 ) , X ! 4 ) , A l l l , X ! l l , A d ) , X ( 5 ) , A ( l ) , X ! 2 ) , 
A! 1 1 , X I 2 1 , A l l ) , X ( 4 ) , A ! l l . X I l l , A I 1 1 I S K l P ; 

/ * CLOSE F ILE ISYSPRINTI ; FOR PCP BUT NOT FOR MVT * / 
CALL TWODPRIPRINT P A R A M d . l l l ; „ ^ ^ . ^ 
IF N E W _ F I L E _ O A T A . D A T E - = E N O I N G _ D A T E THEN GO TO READ; 

GETDATA:PROC; 
DCL I SOURCE_IN, 

2 IGNORE CHARI91, 
2 DATE CHARI61, 
2 H0URSI6) LIKE W E A T H E R ; 

DO N=1 TO 4; 
READ FILEISOURCE 1 INTO !S0URCE_IN1; 
WEATHER^° *** ( IN-1 )»6+Il=S0URCE_IN.H0URS( I ) ; 
END; /• END OF I LOOP */ 
END; /* END OF N LOOP */ 
SOURCE_DATE =SDURCE_IN.UATE; 
RETURN; ' 
END GETDATA; 

CONVERT:PROC: „, , . , 
IF WIND DIR_2!H0UR1=' ' I 

WIND'DIR 2!H0UR1=' •' THEN 
N E W _ F I L E _ D A T A . P A R A M ! H O U R , 1 ) = 1.E2 0; 
NEW FILE OATA.PARAMIHOUR,11= 

W T N D DIR 2IH0UR)*1Q.; 
IF WINn_SPEEDIHDUR) = ' ^; I ̂ ^^, 

WIND SPEED|HQUR)=' *' THEN 
NEW FILE OATA.PARAMIHOUR,21=1.E20; 

§S&^r''^-'"wfSrSPEEilHOURl I I • OOOOOCOOCOCOGCCC 1 U 100^' R ; 
NEW_FILE DATA.PARAfllH0UR,21= 
WIN D _ S P E E D I H O U R ) ; 

1 F ° 6 R Y _ B U L B _ T E M P ! H O U R ) = ' 'I 
0 R Y _ B U L B , T E M P I H 0 U R ) = ' • V ' ^ ^ E N 

N E W F I L E D A T A . P A R A M ! H 0 U R , 3 ) = 1 . E 2 C , 

FACT=UNSPEdlSUBSTRIORY_BULB_TEMPlHOURl,3.11lt'CCClC00O'3; 
F A C T = F A C T / 1 6 . ; 
NFACT=FACT; 
SIGN=I-1l+^NFACT; 
Va^^p' i J l OR Y ' ^ ' U L B ' T E S ^ I S1^5i ) T 1 - OOOOOCOOOOOOOOCO 111 KCOO ' 3 ) ; 
NEW FILE D A T A . P A R A M ! H 0 U R . 3 1 = 
SIGFJ*ORYlBULB_TEMPIHOURl ; 
IF CEILINGIH0UR1 = ' - ' I 
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I HOUR1,3,11It'OCO100OO'B; 

CEILINGIH0UR1 = ' *' I 
CEILINGIHOURI=' ' THEN 

NEW_FILE_0ATA.PARAMIH0UR,4I=1.E20; 
ELSE 
N E W _ F I L E _ D A T A . P A R A M I H 0 U R , 4 I = 
C E I L I N G I H O U R ) ; 
IF V I S I B I L I T Y I H 0 U R 1 = ' 'I 

V I S I B I L I T Y ! H O U R I = ' *' T H E N 
NEW F I L E O A T A . P A R A M I H O U R , 5 1 = 1 . E 2 0 ; 
E L S E B E G I N ; 
N 1 = S U B S T R I V I S I B I L I T Y ! H 0 U R ) , 4 , 1 I ; 
N 2 - S U B S T R ! V I S I B I L I T Y I H O U R L , 3 , 1 1 ; 
N 3 = S U B S T R I V I S I B I L I T Y I H O U R L , 2 , 1 1 ; 
IF N 3 > 0 | N 2 > 2 THEN 
NEW F I L E O A T A . P A R A M I H O U R , 5 1 = 
V I S T B I L I T Y I H O U R I / I O . ; 
ELSE B E G I N ; 
I F N 1 > 6 T H E N 
NEWSFILE D A T A . P A R A M I H 0 U R , 5 1 = 
N 2 + T N l + l f 3 l - 7 + l l 1 * . 0 6 2 5 ; 
ELSE 
NEW F I L E O A T A . P A R A M I H O U R , 5 1 = 
N2+Fil*.0525;END; 
END; 
IF DEW_P0INTIH0UR1 = ' • I 

DEW_POINTIHOUR)=' *' THEN 
NEW.FILE 0ATA.PARAMIH0UR,6)=1.E20; 
ELSE B E G T N ; 
FACT-UNSPECISUBSTRIDEW POINT 
FACT=FACT/16.; 
NFACT=FACT; 
SIGN=I-11*«NFACT; 
UNSPECIDEW_POINT IHOURII= 
IUNSPECIOEW_POINT (HOUR) I I'000 300000000000011110000'B)I 
N E W ^ F I L E _ D A T A . P A R A M ! H 0 U R , 6 ) = 
SIGf5*0EW_P0INT IHOURl; 
END; 
IF RELATIVE HUMIDITYIHOURI=' • THEN 
NEW_FILE_DATA.PARAM!H0UR,7I=1.E20; 
ELSE 
NEW_FILE_DATA.PARAMIH0UR,7I= 
RELATIVE HUMIDITYIHOURl ; 
IF STATION PRESSIHOUR)=' ' THEN 
N E W _ F I L E _ 0 5 T A . P A R A M I H 0 U R , 8 I = 1 . E 2 C ; 
ELSE 
NEW.FILE OATA.PARAMIHOUR,81= 
S T A T I 0 N , P R E S S I H Q U R 1 * . 0 1 ; 
IF S K Y ^ C O N D I T I O N K H 0 U R 1 = '*' THEN 
NEW.FIEE,OATA.PARAMIHOUR,91=1.E20; 
ELSE B E G T N ; 
IF S K Y _ C 0 N D I T I 0 N 1!H0UR)='-' THEN 
NEWSFILE,OATA.PARAMIHOUR,91=10.; 
ELSE B E G T N ; 
IF SKY_CONDITIaN 1IH0URI=' • THEN 
N E W _ F I L E _ D A T A . P A R A M I H 0 U R , 9 1 = 1 1 . ; 

c»,n-''^lr,|-°*^**''*'**"'™UR,9l = SKY_CnN0ITI0N KHOURI; 
END; END; -
IF SKY_C0NDITI0N_2!H0URI='*' THEN 
NEW FILE,OATA.PAR AM I HOUR,10) = 1.E20; 
ELSE R E G T N ; 
IF SKY C0NDITION.2IHOUR)='-' THEN 
N E W _ F I U E OATA.PARAMIHOUR,I0)=10.; 

IF S K Y _ C O N D I T I O N 2 I H 0 U R ) = ' • T H E N 
N E W _ F I L E _ O A T A . P A R A M I H O U R , I 0 ) = 1 1 . ; 

ENDT''ENDT°*^*'^*''*'^'"°^'^''°'"^'^''-'-°'^"'^'°^-^'"°"''" 
IF SKY C 6 N D I T I 0 N _ 3 ! H 0 U R ) = ' * ' THEN 
NEW F I E E OATA.PARAMIHOUR,11)=1.E20; 
ELSE BEGIN; 
IF SKY_CONDITION 3IH0UR)='-' THEN 
NEW^FILE^DATA.PARAM(HOUR,II)=IO,V 

IF S K Y _ C 0 N D I T I 0 N _ 3 I H 0 U R ) = ' ' THEN 
N E W _ F I L E _ D A T A . P A R A M I H 0 U R , 1 1 ) = 1 1 . V 

ENDT''ENOT°*^*'''*''*^'^°'^**'^""^'^^-'-°'^'^'^'°N-^<HOUR); 
IF SKY_C6NDITION_4!HOUR)='*' THEN 
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NEW FILE OATA.PARAM(HOUR,12)=1.E20; 
ELSE BEGTN; 
IF SKY CONDITION 4IH0UR1='-' THEN 
NEW FIEE OATA.PARAMIHOUR,121=10.; 
ELSE BEGTN; 
IF SKY CONDITION 4IH0URI=' ' THEN 
NEW FILE_DATA.PARAMIHOUR,121=11.; 
ELSE 
NEW.FILE 0ATA.PARAMIH0UR.12I=SKY_C0N0ITI0N_4(H0URI; 
END; ENDT 
IF CLOUD LAYER_1 AMOUNTIHOURl-'-' THEN 
NEW FILE OATA.PARAMIHOUR,131=1.0; 
ELSE BEGTN; 
IF CLOUD LAYER 1 AMOUNT IHOURl = ' ' THEN 
NEW FILE_DATA.PARAMIH0UR,131=1.0E20; 
NEW_FILE_0ATA.PARAMIH0UR,13l=CL0UD_LAYER_l_AM0UNT!HnURl*.l; 
END; 
IF CLOUD LAYER 2 AMOUNT 1HOURl = '-' THEN 
NEW FILE OATA.PARAMIHOUR,141=1.0; 
ELSE BEGTN; 
IF CLOUO LAYER 2 AMOUNT IHOURl =' ' THEN 
NEW FILE_DATA,PARAMIHOUR,14 1=1.0E20; 
NEW_FILE_DATA.PARAMIH0UR,141=CL0U0_LAYER_2_AM0UNTIH0UR)*.1; 
END; 
IF CLOUD LAYER_3_AM0UNTIH0UR1='-' THEN 
NEW FILE OATA.PARAMIHOUR,151=1.0; 
ELSE BEGTN; 
IF CLOUD LAYER 3 AMOUNT!HOUR 1 =' ' THEN 
NEW FILE_DATA.PARAMIHOUR,151=I.OE20; 
NEW_FILE_0ATA.PARAMIHOUR, 151=CL0U0_LAYER_3_AM0UNTIHOURl*.I; 

IF dLOUD LAYER 4 AMOUNT IHOURl = '-' THEN 
NEW FILE OATA.PARAMIHOUR,161=1.0; 

IF CLOUO LAYER 4 AMOUNT IHOURl=' ' THEN 
NEW FILEIDATA.PARAMIHOUR,16 1=1.0E20; 

NEW!FILE_DATA.PARAMIHOUR,161=CL0UD_LAYER_4_AM0UNT!HOUR)«.1; 

IF°CL0UD LAYER_l TYPE IHOURl-'-' THEN 
NEW FILE"OATA.PARAMIHOUR,17I=20. ; 

^F^CLQUolLiYER,! TYPE I HOUR I=' 'THEN | 
NEW FILE OATA.PARAMIHOUR,171=1.E20; 
fEsf=UNSPEdl CLOUO_LAYER_1_TYPE!HOUR11£'C0100C90'B: 

NEwl Il^rOATA'l'pARAMIHOUR. 171= CL0UD.LAYER_1_TYPF ! HOURl ; 

gi]l5y5a5;So;^:nr?i&tu^r?:?;PFiHouR.+..; 
! rLE[ j8 \ I !??^_2 TYPE (HOURl;--- THEN 
(VIEW F I LE"OATA.PARAMI HOUR, 181=20 . : 

iF^CLOUO^LiYER 2 TYPE IHOURl=- '^THEN 
NEW F I L E - D A T A . P A R A M I H O U R , 1 8 1 = 1 . E 2 0 ; 

TEsf=UNSPEd! CLOUD_LAYER_2_TYPEIHOUR1)6'OC10000C'8; 

NEwl?l!rDATA^PARAMIH0UR.18)= CL0UD_LAYER_2_TYPE I HOUR ) : 

!rL0UD:LA?EL3_TYPE IHOURl-'-; THEN 
NEW FILE DATA.PARAM I HOUR. 1 9 1 = 2 0 . ; 

I F ^ C L O 5 D ^ L 1 Y E R , 3 , T Y P E 1HC1UR1 = ' • THEN 
NEW FILE-DATA.PARAM I HOUR,191 = 1.E2C; 

fEsf=UNSPEd! CLOUD_LAYER_3_TYPE!H0URllt'001CCCCC'B; 

NEw'FRrDATA^PARAM!H0UR.19l= CL0UD_LAYER_3_TYPE I HOUR I : 

UNSPECI''CL6UO_LAYER_3_TYPEIHOUR)I = 
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UNSPEC! CL0U0_LAYER^3^TYPE!H0URI1I'llllOOOO'B; . 
N E W _ F I L E _ O A T A . P A R A M T H O U R , 1 9 I = CLOUD_LAYER_3_TYPE(HOURI+10., 
END; END; END; ^ ^. 
IF CLOUD LAYER_4 TYPE (H0UR1=--' THEN 
NEW FILE-DATA.PARAM!HOUR.201=20.; 

IF CLOUO LAYER 4 TYPE I HOUR I = - - THEN 
NEW FILE DATA.PARAMIHOUR,201=1.E20; 

fEST = UNSPEC! CL0UD_LAYER_4_TYPEI HOUR 11t"00100000'B; 

NEW^Ff([rDATA'!;'pARAMIH0UR.20l= CL0UD_LAYER_4_TYPE IHOUR I ; 
ELSE B E G T N ; 
UNSPEC! CL0U0_LAYER_4_TYPE!H0URI1= „„„„.„ 
UNSPEC! CLOUO LAYER 4 TYPEIHOUR))'11110000'B; 
NEW_FILE_OATA7PARAMTHnuR.201= CL0U0_LAYER_4_TYPEI HOUR 1+10.; 
END; END; END; . .̂ ..,... 
IF CLOUO LAYER 1 HE IGHTI HOUR) = ' 'THEN 
NEW FILE D A T A . P 5 R 5 M ! H 0 U R . 2 1 ) = 0 . ; 
ELSE B E G T N ; 
IF CLOUD LAYER 1 HEIGHTI HOUR) = ' 'I 

CLOUD-LAYER 1 HEIGHTI HOUR) = - *' THEN 
N E W _ F I L E _ D A T A . P 5 R 3 M I H O U R . 2 1 1 = 1 . E 2 0 ; 
NEW^FILE.DATA.PARAMIHOUR.211= CL0U0_LAYER_1_HEIGHTI HOUR): 
END; 
IF CLOUD LAYER_2 HEIGHT!HOUR)= -THEN 
NEW FILE 0ATA.PARSMIHOUR,221=0.; 
ELSE B E G T N ; 
IF CLOUD L A Y E R _ 2 _ H E I G H T I H 0 U R 1 = - - I 

C L 0 U D - L A Y E R _ 2 H E I G H T I H 0 U R 1 = - * - THEN 
NEW F I L E _ I 3 A T A . P A R I M IHOUR. 22 1 = 1 .E20 ; 
NbW_FILE_DATA.PARAM!HOUR.221= CLOU0_LAYER_2_HEIGHKHOUR 1 I 
END; 
IF CLOUD LAYER_3 HE IGHTI HOUR 1 = ' -THEN 
NEW FILE DATA.PARlMIHOUR,231=0 . ; 
ELSE B E G T N ; 
IF CLOUD L A Y E R _ 3 _ H E I G H T I H 0 U R 1 = - ' I 

CLOUD LAYER 3 HE IGHT!HOUR 1 = - * ' THEN 
NEW_FILE_DATA.PiSR5M IHOUR, 23 ) = 1 .E20; 
NEW_FILE_OATA.PARAMIHOUR,231= CL0UD_LAYER_3_HEIGHTI HOUR I ; 
END; 
IF CLOUD LAYER_4 HEIGHT!HOUR I = ' -THEN 
NEW FILE DATA.PARZMIHOUR,241=0.; 
ELSE B E G T N ; 
IF CLOUD LAYER_4_HEIGHTIH0UR1=- 'I 

CL0U0_LAYER_4 HE IGHTIHOUR I = - *- THEN 
NEW FILF_0ATA.PAR7iMIH0UR.24l = l.E20; 
ELSE 
NEW_FILE_DATA.PARAMIH0UR,241= CL0UD_LAYER_4_HEIGHTIHOURl: 
END; 
NEW_FILE_DATA.PARAMIHOUR.251= 
NEW FILE_DATA.PARAMIHOUR.13); 
IF C L Q U 0 _ L A Y E R _ 2 SUM (HOUR)=--' THEN 
NEW FILE DATA.PARAMIHOUR.261=1.0; 
ELSE B E G T N ; 
IF CL0UD_LAYER_2 SUM (HOURl-' ' THEN 
N E W _ F I L E _ D A T A . P A R A M ( H 0 U R . 2 6 I = 1 . 0 E 2 C ; 
ELSE 
NEW_FILE_0ATA.PARAMIHOUR,26)=CL0U0 LAYER ? SUM (HOUR)*.l; 
END; - - -
IF CLCUD_LAYER 3_SUM (H0UR1=--- THEN 
NEW FILE DATA.PARAMIHOUR.271=1.0; 
ELSE B E G T N ; 
IF CLOU0_LAYEK_3_SUM (HOUR)=- ' THEN 
NEW F ILE_DATA.PARAM(H0UR.27) = 1.0E2C; 
ELSE 
NEW_FILE_DATA.PARAMIHOUR.271=CLQUO LAYER 3 SUM (HOUR)*.l; 
END; -
IF CLOUD_TOTAL AMOUNT !H0UR1='-- THEN 
NEW_FILE OATA.PARAMIHOUR.281=1.0; 
ELSE B E G T N ; 
IF CLOUD_TOTAL,AMOUNT !HQURI=' ' THEN 
NEW F I L E _ D A T A . P A R A M I H O U R . 2 8 1 = I . O E 2 0 ; 

NEW_FILE_DATA.PARAMIHOUR.281-CLOUD TOTAL AMOUNT IHOURl*.!; 
END; 
IF WINO_PHENOMENAIHOUR1=' 'I 

WIND_PHEN0MENA!H0UR1='*' THEN 
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NEW FILE_DATA.PARAM!H0UR.291=10.; 
ELSE 
NEW FILE DATA.PARAMIHOUR.29l=WIND_PHENOMENA!H0URl; 
IF LIOUlC PREC1PITATI0N_1IHOURl-' 'I 

LIQUID PRECIPITATION KHOURI-'*' THEN 
NEW F I L E _ C A T A . P A R A M ( H O U R , 3 0 I = 1 0 . ; 
ELSE 
NEW FILE DATA.PARAMIHOUR.301=LIQUID PRECIPITATI0N_11 HOUR 1; 
IF LIQUID P R E C I P I T A T 1 0 N _ 2 I H 0 U R 1 = ' 'T 

LIQUID P R E C I P I T A T I 0 N _ 2 I H 0 U R 1 = ' * ' THEN 
NEW FILE.BATA.PARAMIHOUR.311=10.; 
ELSE 
NEW FILE DATA.PARAMIHOUR.311=LIQUIO,PRECIPITATION_2(HOUR1; 
IF F R O Z E N P R E C I P I T A T I O N _ I < H O U R I = ' ' T 

FROZEN"PRECIPITATI0N,KHQURI = ' * ' THEN 
NEW F I L E _ D A T A . P A R A M ! H 0 U R . 3 2 1 = 1 0 . ; 

NEW FILE D A T A . P A R A M I H O U R , 3 2 I = F R G Z E N ^ P R E C I P I T A T I 0 N _ 1 ! H 0 U R I ; 
IF F R O Z E N P R E C I P I T A T I O N _ 2 I H O U R I = ' ' T 

FR0ZEN-PRECIPITATI0N_2!H0UR1=** ' THEN 
NEW F ILE_DATA.PARAMIHOUR.331=10 . ; 

NEW FILE DATA.PARAMIHOUR,331=FR0ZEN,PRECIPITATI0N_2IHOURl; 
IF F R O Z E N P R E C I P I T A T I O N _ 3 I H O U R I = ' ' T 

FR0ZEN-PRECIPITATI0N,3IH0UR»='*' THEN 
NEW FILE_DATA.PARAMIHOUR.341=10.; 

NEW FILE DATA.PARAMIHOUR,34l=FR0ZEN_PRECIPITATI0N_3IH0URl: 
IF VISION 0 B S T R U C T I 0 N S _ 1 I H 0 U R 1 = ' 'I 

VISION O B S T R U C T I O N S _ I ( H O U R I = ' * ' T H E N 
NEW F I L E _ D A T A . P A R A M I H 0 U R , 3 5 1 = 1 0 . ; 
NEW FILE DATA.PARAMIHOUR.351=VISI0N_0BSTRUCTI0NS_1IH0UR1; 
IF VISION 0 B S T R U C T I 0 N S _ 2 ! H 0 U R I = ' - | 

VISION-OBSTRUCTIONS 2 I H 0 U R 1 - - * ' THEN 
NEW F I L E _ D A T A . P A R A M ! H O D R . 3 6 1 = 1 0 . ; 

NEw!FILE_0ATA.PARAM!H0UR,36l=VISI0N_0BSTRUCTinNS_2IH0URl; 
RETURN; 
END CONVERT; 

STOP : E N 0 CREATEl ; 
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6. TURSTAB Funct ions of F i l e Parameters (Turner S t a b i l i t y Example) 

SUBROUTINE FORTRNI NYEAR,NMONTH.NDAY,NIN.PARIN.NOUT,PAROUTI 

REAL*4 PARINI24 ,11 .PAR0UTI24 ,11 

C YOUR PROGRAM STARTS HERE 
C 

DO 10 NHR=1,24 
C0V=PARIN!NHR,11 
CE1L=PARININHR.21 
WS=PARININHR.3I 
CALL'^STABINMONTH,NDAY,NHS.COV,CEIL.WS.NCLASA .NCLASB 1 
P A R 0 U T I N H R . 1 I = N C L A S A 
PAROUTINHR.21=NCLASB 

10 CONTINUE 
RETURN 
SUBROUTINESTABIMO,NDAY,NHR.COV,CEIL,WS,NCjLASA,NCLASBI 

C CALCULATES TURNER STABILITY CLASSIFICATION FOR 

C IOENTYF'IES SUNRISE AND SUNSET AND 
C TWO HOURS EITHER SIDE. .,.„„,,,^ -,= 
C CLASSES ARE I THROUGH 5, 81 THROUGH 85 
C FOR TWO HOURS BEFORE SUNRISE. 91 THROUGH 95, 
C 101 THROUGH 105 FOR SUNRISE HOUR, 
C U l THROUGH 115. 121 THROUGH 125. 
C 181 THROUGH 185 FOR 2 HRS BEFORE SUNSET, 
C 191 THROUGH 195. 201-205.211-215. 
C AND 221-225. 
C 
C 

CEIL=100.*CEIL 
C CALCULATE JULIAN DAY 

J=30.42*!M0-ll+NDAY , ^^^ 
C CALC. DECLINATION OF SUN IN DEGREES 

DECL = 23.27*SINI .0172*0-8011 
C 

c 

c 

c 
c 
c 
c 

11 

12 

13 

14 

20 

40 
50 

100 

110 

120 

200 

CALC. SUNRISE AND SUNSET HOURS 

IFIDECL.GE.20.IG0T011 
IFIDECL.GE.O.IG0TO12 
IFIDECL.GE.-15.1G0T013 
GOT014 
NSR-4 
NSS-19 
G0T020 
NSR = 5 
NSS=18 
GOT020 
NSR = 6 
NSS=17 
G0T020 
NSR-7 
NSS=16 
CONTINUE 
KRISE=3 

IFINHR.GT.INSR+21.AND.NHR.LT.INSS-211GOTO200 
IFINHR.LT.INSR-21.0R.NHR.GT.INSS+2I1 GOTO 100 
IFINHR.GT.12IG0T040 
KRISE=NHR-NSR 
G0TO50 
KSET=NHR-NSS 
CONTINUE 
IFINHR.GT.NSR.AN0.NHR.LT.NSS1GOTO200 
NIGHT TIME 
IFIC0V.GE..95.ANO.CEIL.LE.7000.IGOTO110 
IFICOV.LE..4)GOTO120 
NRAD=-l 
G0T0300 
NRAD-0 
GOT0300 
NRA0=-2 
G0T0300 
DAYTIME 

NSUN=IABS!12-NHR) 
IFICOV.GE..95.AND.CEIL.LT,7000.)G0T0290 

CALC.ANGLE OF SUN IN DEGREES 
0ECL=DECL*.01745 
HRANG=N5UN*.2654 

http://AND.CEIL.lt
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ALP=57.29*ARSINI .670*SIN(DECLI• .743*C0S(0ECL)*COSIHRANG)1 

C TURNERS TABLE A-2 
C IF!ALP.GT.6C.IG0T0211 

IFIALP.GT.35.1G0T0212 
IFIALP.GT.15.1G0T0213 

NRAO-l 
GOT0220 

211 NRAO-4 
GOTO220 

212 NRAD-3 
GOTO220 

213 NRAD-2 
220 IFICOV.LT..51I60T0300 

IFICEIL.LT.7000.lNRA0=NRAD-2 
IF ICEIL.GE.7000..AND.CEIL.LT. 16000.1 

1NRA0=NRAD-1 
IFIC0V.GT..99INRA0=NRAD-1 
IFINRAD.LT.11NRAD=1 
GOT0300 

290 NRAD=0 
C 

300 CONTINUE 
CEIL=.Ol*CEIL 

C TURNERS TABLE A-1 
NCLASS=4 

GOTO I 310,320,330,340.350,360.370 l.NR 
310 IFIWS.LE.10.51NCLASS=5 

GOT0380 
320 IFIWS.LE.6.51NCLASS=5 
330 GOT0380 
340 IFIWS.LE.3.51NCLASS=3 

GOT0380 
350 NCLASS=3 ,, , 

IF!WS.LE.3.51NCLASS=2 
IF!WS.GE.9.51NCLASS=4 
G0T0380 

360 IFIWS.LE.7.51GOT0362 
NCLASS=3 ,, , 
IFIWS.GE.11.51NCLASS-4 
GQTO380 

362 NCLASS-2 , , 
IFIWS.LE.1.51NCLASS=1 
GOT0380 

370 NCLASS=2 ^_ , 
IFIWS.LE.5.51NCLASS=1 
IFIWS.GE.9.51NCLASS=3 • 
GOT0380 

380 CONTINUE 
NCLASB=NCLASS*100 

C ASSIGN SPECIAL CLASS TO HOURS ABOUT 
C SUNRISE AND SUNSET 

IFIKRISE.GE.31GOT0390 
NCLASS=NCLASS+100+KRISE*10 
NCLASB=NCLASB+KRISE+3 
G0T0395 ,„^ 

390 IFIKSET.GE.3IG0TQ395 
NCLASS=NCLASS+200+KSET*10 
NCLASB-NCLASB+KSET+13 

395 NCLASA-NCLASS 
RETURN 

FUNCTN : PROC OPTIONS 1MAIN'5, .„„ , K , , T i « i i n i 
"•"-̂  ?SiiR'-J!:iE'?OA E ' C I S ? S r c i S R s r c S i k o L L E O . 

UPPERIOATEIDATE-LIMITSI CHARI81 CONTROLLED: 
DCL I F ILEIHEADER.^P^^^^ ^ , , , , , , 

2 PARAMS FIXED BINARY, 
2 STARTING^DATE CHARI61. 

DCL I F I L I ifAl?8N°?flLiTEi§^LsTATI0NSl CONTROLLED. 
2-NAME C H A R O I . 
2 POINTER FIXED BINARY. 

OCL 1 FILiJfR^S^nLiMiS^gr^ARAMSl CONTROLLED. 

http://IFICEIL.lt
http://AND.CEIL.lt
http://IFINRAD.lt
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2 NAME CHARIBI; 
DCL I TODAY CONTROI^LED, 
"^ 2 DATE CHAR(61, 

2 " O U ^ ' ^ J ^ J M ( F I L E _ H E A D E R . P A R A M S 1 ; 
DCL I YESTERDAY CONTROLLED, 
"*-*- 2 DATE C H A R ( 6 1 . 

2 H 0 U R ( 2 4 ^ , ^ ( F I L E _ H E A D E R . P A R A M S 1 : 

OCL 1 SUBFILE HEADER,^^^^ ^^^^^^^ 
2 PARAMS FIXED BINARY, 
2 SIARTING_DATE CHAR 6 1 . 

DCL 1 SUBilLf^T^T?§S'(SrB?{L^:HEAOER.STATIONSl CONTROLLED. 

1 ^pg?^Tir?l§^6 BINARY. 
OCL 1 SUBp lCrP«AS '? ISBP{ 'L§ !S iAOER.PARAMSl CONTROLLED. 

2 NAME CHARIBI; 
DCL 1 SUBFILE,DATA CONTROLLED. 
"^ 2 DATE CHARI61. 

^ ™^3'pARAM (SUBFILE HEADER.PARAMSI: 
DCL OUT STATIONS FIXED BINARY 131.01, 

IN STAT ONS FIXED BINARY O l . O . 
OUT PARAMS FIXED BINARY 31,0 , 
I(^-PARAMS FIXED BINARY 131,01; 

nCL 1 OUT PARAM lOUT PARAMSI CONTROLLEO, 
DCL I 'J^'2'^PQIKTER F T X E O BINARY, 

2 DELAY FIXED DECIMAL 121 ; 
DCL 1 DUM OUT,PARAM 1100' .CONTROLLED. 

5 POINTER FIXED BINARY, 
2 DELAY FIXED DECIMAL 12); 

DCL 1 OUTPUT HEADER, 
ULL uu i^jgEL I 10) CHARI81, ,, „, 

b;rh^xirBi5iri3ni •'. 
DCL 1 OUTP^ur?l?I85^Si?^5T!irAg^R:iU?'I6NS. CONTROLLED. 

2 NS M E CHARIBI. ,, ,„„ 
2 POINTER FIXED BINARY. 

DCL 1 OUTPUT*pSRAM^i5uTPUrftEA6ER.PARAMS) CONTROLLEO. 
2 STATION CHARIBI, 

DCL 1 OUM^OUTPUT PARAM!1001 CCNTRQLLEO, 
2 STATION CHARIBI, 

OCL PRINT TITLE (10) FLOAT DECIMAl^ 1161, 
p'g{flR?A\'ii^ t h 3 t % S I ' A ^ S r C ^ A ? W L E 0 FLOAT DECIMAL ,16). 
pR NTNAME lOUTlPARAMSl CONTROLLED FLOAT DECIMAL (161, 
PRINTlPARAM IJDUM.IOUM PSKTSn^^Fn! 

DUM PARAM IKDUM.IOUM ^,,,„ o,i.SSNTROLLE"• 
DCL PARAMO FIXED BINARY.BANDS FIXED BINARY. 

DELAY FIXED DECIMAL I21;.„,„, 
DCL °'^ rDS;'?%iS*glSiR?*?M.SyrigiA F I X E D B . N A R Y 131.01 ; 
DCL KDUM FIXED BINARY 131.01; 
°'^'- PUT^L^stdSAsfER FILE HEADER INF ORMAT I ON-1 PAGE; 

READ FILEIMASTERl INTO IFILE_HEAOER 1 ; 
PUT 0ATAIFILE_HEADER1SKIP; 
ALLOCATE FILE.STATION; 
READ FILEIMASTERl INTO IFILE_STATI ON 1; 
PUT DATAIFILE_STATI0N1SKIP; 
ALLOCATE FILE PARAM; 
READ FILEIMASTERl INTO IFILE.PARAMl; 
PUT DATA !FILE_PARAMISKIP; 
ALLOCATE TODAY; ALLOCATE YESTERDAY; 

N E X T : /* BEGIN NEW CASE */ 
CLOSE FILEIMASTERl; 
ON ENDFILEIMASTERl BEGIN; ..,....-„.. r.,. n. 
PUT LISK-ENO OF FILE SENSED ON MASTER'1 SKI P; 
GO TO NEXT ;END; 
READ FILE IMASTERl IGNOREOl; 
CLOSE FILEICARDSl; 

G E T C A R D : G E T ED ITICAROlI A I 8011; ^ „ 
IF INDEXICARD.'END 'l-.= 0 THEN GO TO END; 
IF INOEXICARD.'STOP'l-.= 0 THEN GO TO STOP; 
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WRITE FILEICARDSl FROM ICARDl; 
GO TO GETCARD; 

END: CLOSE FILEICARDSl; 
CALL INPUT; 
CALL SEARCH; 
GO TO NEXT; 

INPUT: PROC; 
ON NAMEICARDSI BEGIN: 
PUT LISTI'THE FOLLOWING DATA IS OUT OF ORDER: ',OATAFIELOlSKIP; 
GO TO N E X T ; E N D ; 
ON ENOFILEICARDSl BEGIN: 
PUT LIST!'UNEXPECTED EOF ON CARD INPUT'ISKIP; 
GO TO N E X T ; E N O ; 
PUT LIST!'INPUT DATA'IPAGE; 
GET FILEICARDSl EDIKLABEL I IlOAl8 I I: 
00 1=1 TO 10; 
UNSPECIPRINT_TITLEIIIl=UNSPECILA8ELIIIl; 
END; 
PUT EDIKLABELI I 1 0 A I 8 I 1 S K I P ; 
FREE L O W E R . O A T E ; FREE UPPER.DATE; 
D A T E _ L I M I T S = I ; 
ALLOCATE LOWER.OATE; ALLOCATE UPPER_DATE; 
LOWER DATE dl=FlLE_HEADER. STARTING D A T E ; 
UPPER-DATE I 1 1 = F I L E . H E A 0 E R . E N D I N G _ D 7 S T E ; 
PUT D 3 T A I L 0 W E R _ D A T E I 1 1 . U P P E R _ 0 A T E | I I I S K I P : 
OUT PARAMS-O: 
PUT-LISTI' IN STATION REQUESTS'1 SKIP: 
GET FILEICARDSl DATA I IN.STATIONS1; 
OUT STATI0NS=IN_STAT10NS; 
IF i5UT STATIONS = 0 THEN BEGIN; 
PUT LI^TI'NO IN STATIONS REQUESTED'I SKIP: 
GO TO RETURN; END; 
OUTPUT HEADER.STATI0NS=nUT_STAT10NS; 
FREE Q U T P U T _ S T A T I 0 N ; 
ALLOCATE 0 U T P U T _ S T A T I 0 N ; 
OUT PARAMS=0; 
ALLOCATE O U M _ O U T _ P A R A M ; 
ALLOCATE OUM OUTPUT PAR AM; 
DO 1=1 TO 0 U T _ S T A T I D N S ; 

GET*FILEICARDSI OATAlSTAT ION.PARAMS1; 
PUT DATAlSTATIONISKIP; 

?? rTiTl§N^^^^E::iTSI?6SrNl!SXS^ THEN GO TO FIND_N2; 
P U T ' L T S K ^STATION NAME '.STATION.' NOT RECOGNI ZED'I ; GO TO NEXT; 

FIND N2:0UTPUT STAT lONd I .NAME= STAT ION ; 
- OUTPUT-STATION!I1,P0INTER=0UT_PARAMS; 

IF PAR75MS=0 THEN BEGIN; 
PARAMS = FILE STAT ION N1.PARAMS; ^. 
IF OUT P A R A H S + P A R A M S > 1 0 0 THEN BEGIN: ,,^^.,<-KIP• 
PUT LIST I 'NUMBER OF PARAMETERS GREATER THAN ICO' ISKIP, 
GO TO N E X T ; E N D ; 

0UTPUT^STATIOlilIl.PARAMS=PARAMS; 
DELAY=C: 
0UM''0UTPUT!pARAMi'0UT_PARAMS+Jl. S T A T I O N - S T A T I O N ; 

M L E ' ^ P A R A M I F I L E STATIONINl.POINTER + Jl.NAME; 
PUT D A T A I P A R A M . D E L A Y I S K I P : n,B4M-
8«^8a^yIRSS?S!5l°yIRrM?^:J:ii E^=F. !s7iTI0N,Nl.P0INTER + J; 
DUM-0UT-PARAMI0UT_PARAMS+J).0ELAY=DELAY; 
END; / * PARAM LOOP * / 
GO TO N E W S T A ; E N D ; x ^ c E ' o c r i w 
IF OUT PARAMS+PARAMS>100 THEN BEGIN, i r r ' l S K I P -
PUT LI^TI'NUMBER OF PARAMETERS GREATER THAN ICC ISKlt- , 
GO TO NEXT;END; „.„.„<• 
OUTPUT_STATIQN!I I.PARAMS = PARAMS; 
DO J=l TO PARAMS; 
GET*F"iLEICAROSl DATAl PARAM, DELAY 1 ; 
PUT OATAIPARAM,OELAYISKIP; MAUC-PSRAM• 
8!JS-§lJJ?yH*A^JS!§[J}-^S^SSi: :^T^IiSa=t?iTioN: 
??5=A^AS5F!ik^^JSS!P?Ll!:^TA^T?SfJ?Nl.POINTER+Ml.NAME 
THEN GO TO FlN0_M2; 

^U?'!:ts7l'pSR:^ETER NAME ',PARAM,' NOT RECOGNI ZED'1 ; GO TO NEXT; 
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FIND M2 : D U M 0UT_PARAM I0UT_PARAMS +J I.POINTER = FILE.STATIONINI.POINTER+M; 

DUM-QUT P A R A M I O U T _ P A R A M S + J I . D E L A Y = D E L A Y : 
E N D ! /* PARAM LOOP */ 

N E W S T A : OUT PARAMS=OUT_PARAMS+PARAMS; 
E N D T / * S T A T I O N L O O P */ .„.„^ 
OUTPUT HEADER.PARAMS=0UT_PARAMS; 
FREE 0 U T P U T _ P A R A M ; 
ALLOCATE OUTPUT,PARAM; 
FREE 0 U T _ P A R A M ; 
ALLOCATE 0 U T „ P A R A M ; 
FREE P R I N T _ S T A T I 0 N ; 
ALLOCATE PRINT_STATION; 
FREE PRINT_NAME: 
ALLOCATE PRINT NAME;_ 
OUTPUT P A R A M O | = OUM 6uTPUT PARAMIJI ; 
OUT PARAMIJ1=0UM^0UT P A R A M T J I ; 
S T A T I 0 N = 0 U T P U T PSRAMTJI.STATION; 
PARAM =0UTPUT-PARAMIJI.NAME ; ^ ^.„.,, 
UNSPEC!PR1NT_STATI0NIJ1I=UNSPEC STATIOI^I: 
UNSPECIPRINTINAME U l 1 = UNSPEC I PAR AMI : 
END; 
FREE DUM_OUTPUT,PARAM; 
FREE DUM 0 U T _ P A R A M ; 

RETURN: IN PARAM?=OUT_PARAMS; 
RETURN; 
END INPUT; 

S E A R C H : PROC; 
DCL HOUR FIXED BINARY; 
DCL DATE KEY BITIll INITIALI•0'Bl; 
OCL DATE-LIMIT FIXED BINARY; 

8Et ?ikR*'Efi°A^?2^;'*^8N?r?5I^.2.. DAY CHAR,2I: 
OCL FUNCTION CHARIBI; 

IDUM=24; JDUM= IN_PARAMS; 

GET^FaE I CARDS 1 DATA I FUNCTION. PARAMSI; 
PUT DATAIFUNCTIONISKIP; 

P U T 7 I S T I ' N 0 ^ F U N C T I 0 N ' ' ^ A R A M E T E R S REQUESTED'ISKIP; 
GO TO NEXT; END; 
OUT P A R A M S - P A R A M S ; 

P U V L I S T T ^ S U B ^ F I L E HEADER INFORMAT I ON'1 PAGE ; 
/ * CREATE SUB FILE HEADER * / 
SUBFILE_HEADER.STATIONS=l; 

iyEnhl=:^^J§i^.'stSR*?^NS*gA*?iiF.LE_HEADER.START.NG.DATE; 
SUBFILE-HEADER. ENDING^DATE=FILE_HEADER. ENDING.OATE; 
PUT D A T A I S U B F I L E ^ H E A D E R T S K I P : ^.„.„. 
WRITE F I L E I S U B F I C E I FROM ISUBFILE HEADER 1: 
/* CREATE SUBFILE STATION DEFINITIONS */ 
FREE S U B F I L E _ S T A T I 0 N ; 
ALLOCATE SUBFILE„STATION; 
SUBFILE STAT I ON.NAME IIi=FUNCI I ON; 
SUBFILE STATION.POINTER!11=0; 
SUBFILE STAT ION.PARAMSI11=PARAMS; 
PUT DATAISUBFILE^STATIONISKIP; 
WRITE FILEISUBFICEI FROM I SUBF I LE.„STATION I ; 
/* CREATE SUB FILE PARAMETER DEFINITIONS */ 
FREE SUBFILE_PARAM; 
ALLOCATE SUBFILE,PARAM; 
DO N=l TD OUT P A R A M S ; 
GET FILEICARDSl OATAIPARAMl; 
PUT DATAIPARAMISKIP; 
S U B F I L E _ P A R A M . N A M E I N 1 = P A R A M ; 
END; 
PUT D A T A I S U B F I L E P A R A M I S K I P ; 
WRITE F I L E I S U B F I E E I FROM ISUBFILE_PARAMl; 
FREE S U 8 F I L E _ 0 A T A ; 
ALLOCATE SUBFILE DATA; 
FREE P R I N T _ P 5 R A M ; 
ALLOCATE PRINT_PARAM; 
FREE D U M _ P A R A M ; 
ALLOCATE DUM PARAM; 
ON E N D F I L E I M S S T E R I B E G I N ; 
PUT L I S T ! ' E N D OF FI L E S E N S E D O N M A S T E R ' 1 S K I P ; 
GO TO R E T U R N ; E N D ; 
RE A D F I L E I M A S T E R L INTO I T O O A V ) ; 
Y E S T E R D A Y = T O D A Y ; 

D A T E S : /* L O O P ON D A T E S - T E S T B E T W E E N D A T E L I M I T S */ 
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I F TODAY.DATE-LOWER D A T E I D A T E _ L I M I T ) THEN BEGIN; 
D A T E _ K E Y = ' 1 ' B : GO TD HOURS: 
END; 
IF TODAY.OATE=UPPERDATEIDATE LIMIT) THEN BEGIN; 
DATE_KEY='0'B:DATE_CIMIT=DATE LIMIT+I; 
GO TO HOURS; 
END; 
IF DATE_KEY='0'B THEN GO TO NEWDATE; 

HOURS: /• LOOP ON HOURS •/ 
SUBFILE„DATA.DATE=TODAY.OATE; 

PUT DATAISDBFILE DATA.DATEISKIP: 
YEAR =SUBSTRlT00AY.0ATE.l,2l; 
MONTH-SUBSTRITOOAY.DATE.3.21: 
DAY =SUBSTRITO0AY.0ATE.5,21; 
UNSPEC(PRINT_OATEI 11 I-UNSPEC! YE AR I I '/' I 1 MONTH I I '/• HDAYl; 
IF IN PARAMS=0 THEN GO TO SKIPP; 
DO HODR-1 TO 24; 
DO J=l TO IN PARAMS: 
DELAY^HOUR=HODR-OUT PARAMIJl.DELAY; 
IF DECAY H0UR<1 THEN BEGIN; 
PRINT PARAM I J,HOUR I = 
YESTERDAY.PARAMI24+DELAY_H0UR.OUT PARAM.POINTER! J 1 1: 
GO TO SKIP;END; 
ELSE BEGIN; 
PRINT_PARAM(J,H0UR1= 
TODAY.PARAMIDELAY HOUR.OUT_PARAM.POINTER I J 1 1 ; END; 

SKIP: END; /* PARAM LOOP */ 
END; /* HOUR LOOP */ 

SKIPP: NYEAR=YEAR; NM0NTH=M0NTH; NDAY=OAY: 
CALL FORTRN INYEAR, NMONTH, NDAY. I N_PAR AMS. PR INT_PARAMd. 11. 
OUT PARAMS,DUM PARAMd.lll; 
DO H0UR=1 TO 2?; 
DO K=l TO OUT.PARAMS; 
SUBFILE_DATA.PARAMIHOUR.KI=DUM_PARAMIK.HOURI; 
END;EN0: 
WRITE FILEISUBFILEL FROM ISUBFILE,OATAL ; 

NEWOATE:IF DATE LIMIT>DATE_LIMITS THEN RETURN; 
YESTEROSY-TODAY; 
READ FILEIMASTERL INTO ITODAYL: 
GO TO DATES; 

RETURN: RETURN; 
END SEARCH; 

STOP: END FUNCTN; 
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7. MASTER2 S p e c i a l i z e d Data Input Program (Mixing Height Example) 

SUBROUTINE TWODPTIARAY.ICT.JCT,TITLE.DATE,COLT I ,C0LT2 I 

C TWODPT PRINTS A TWO-DIMENSIONAL ARRAY. IT 
C PRINTS A TITLE LINE AND TWO LINES OF COLUMN 
C TITLES. WHICH ARE FOLLOWED BY 50 LINES UP 
C TO TEN COLUMNS WIDE PLUS THE INDEX COLUMN. 
C WHICH CONTAINS DATE AND HOUR. 
C ARGUMENTS ARE -
C 
C ARAY - THE TWO-DIMENSIONAL ARRAY 
C TO BE PRINTED. 
C ICT - NUMBER OF ROWS IN ARRAY. 
C JCT - NUMBER OF COLUMNS IN ARRAY. 
C TITLE - PAGE TITLE I10A8 1 . 
C COLTl - ARRAY DIMENSIONED BY JCT. CON-
C TAINING FIRST LINE OF TITLE 
C FOR EACH COLUMN IA81. 
C C0LT2 - ARRAY DIMENSIONED BY JCT, CON-
C TAINING SECOND LINE OF TITLE 
C FOR EACH COLUMN IA8I. 

REAL*8 TITLEIlOl .DATEIll . COLTK 11 .C0LT2 I 11 
REAL*4 ARAYIICT.11 

C II=l 
C IJ=1 
C IMAX=0 
C JMAX=0 
C MAX=0 
C IFLAG-O 
C 20 lEND-JCT 
C 40 MIN-MAX+1 
C MAX=MIN0IMAX+10.lENDl 
C IF! IFLAG.NE.Ol GO TO 47 
C 45 NROW=0 
C 46 CONTINUE 
C PRINT 210.ITITLEII).1=1.10) 

PRINT 220.DATE 
C 47 PRINT 230. ICOLTl! JO.JC-MIN.MAX) 
C PRINT 235. IC0LT2I J O . JC=MIN.MAX1 
C PRINT 235 
C IMAX=MIN0III+52.ICT1 
C IDIF=IMAX-I1+5 
C NROW=NROW+IDIF 
C JHAX-MINO!IJ+9.JCT1 
C DO 65 I=II,IMAX 
C 65 ?OAI'IN5E° • I.!ARAYII.JI.J=IJ.JMAX1 
C IF!IMAX.GE.ICTI GO TO 70 
C II=1MAX+1 
C GO TO 46 
C 70 IF!JMAX.GE.JCTl GO TO 130 
C 80 11=1 
C IJ=JMAX+1 
C IFIINR0W+IDIF-57I.GT.0I GO TO 84 
C 82 IFLAG=1 
C GO TO 40 
C 84 IFLAG=0 
C GO TO 40 
C 130 CONTINUE 
C DO 140 1=1.25 
C PRINT 150 
C 150 FORMATI' ' 1 
C 140 CONTINUE 

RETURN 
210 F0RMATI1H1.9X.10A81 
220 FORMATIIOX'DATE:'A81 
230 FORMATI1H07X4HHOUR.10I4X.A81I 
235 F0RMAT!12X.10I4X.A8)I 
240 F0RMATd0XI2.10F12.3l 

END 
MASTER2 :PR0C OPT IONS!MA IN I; 

DCL sS"cE'D/;?l'^5AR{kf;"''" INDUSTRIAL PLANT SOURCE DATA */ 
DCL I SOURCE_DATA, 

3 YEAR CHARI2I, 
3 MONTH CHARI2). 
3 DAY CHARI21. 

2 S02?2'4fr"<^° °"'"*^ '^'' 
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DCL I NEW FILE HEADER STATIC. 
1 STATIONS FIXED BINARY INITIAL 111. 
2 PARAMS FIXED BINARY INITIAL(21, 
2 STARTING DATE CHARI61 INITIALI'670801'1, 
2 ENDING^DlTE CHARI6I INITIALI'671231' I; 

DCL 1 NEWSFILE STlTION (II STATIC, 
1 NAME CHARIBI. 
2 POINTER FIXED BINARY INITIAL 101, 
2 PARAMS FIXED BINARY INITIALI21: 

DCL 1 NEWSFILE PARAM 121 STATIC, 
? NAME CHARIBI INITIAL I 

-MIX HT', 
•KEYT 
I: 

DCL 1 NEWSFILE DATA CONTROLLEO, 
5 DATE CHARI61. 
2 HOUR I 241, 

3 PARAM INEW FILE_HEADER.PARAMSI : 
DCL TITLE (101 CHAR(81 INITIAL (• ',' '. 

• ',' ',' ',' '.• '. 
• ',' ',' 'i; 

DCL PRINT_TITLE(10I FLOAT DECIMAL (161. 
PRINT DATE (II FLOAT DECIMAL (161. 
PRINT_STATION I NEW_FILE.HEAOER.PARAMS1 CONTROLLED 
FLOAT DECIMAL (161. 
PRINT_NAME INEW FILE_HEADER.PARAMSI CONTROLLED 
FLOAT DECIMAL lT6l, 
PRINT PARAM INEW FILE HEADER.PARAMS.241 CONTROLLEO; 

DCL IDUM F I X E D B I N A R Y 0 1 , 0 1 . JOUM F I X E D BINARY 01.01: 
IDUM=24; JDUM=NEW_FILE_HEADER.PARAMS; 

DCL DUMMY CHARI41; 
GET FILEISOURCEI ED IT!TITLE11lOAl811; 
PUT EDITITITLEI!lOA!BlIPAGE: 
NEW FILE STATIONIl ).NAME = TITLEd) ; 
DO 1=1 TO 10; 
U N S P E C ( P R I N T _ T I T L E ( I ) ) = U N S P E C ( T I T L E ( I 1 I : 
EN D ; 
G E T F I L E I S O U R C E I E D I K T I TLE 11 10A( 8 1 I : 
PUT L I S T C F I L E H E A D E R I N F O R M A T I O N ' 1 SKI P; 
W R I T E F I L E I N E W F I L E I FROM I N E W _ F I L E . H E A D E R I ; 
PUT O A T A I N E W F I L E _ H E A D E R I SKIP; 
W R I T E F I L E I N E W F I L E I F R O M (NEW F I L E _ S T A T I 0 N 1 : 
PUT OATA(NEW^FILE.^STATION1SKIP; 
WRITE FILE I N E W F I C E I FROM INEW_FILE_PARAM1: 
PUT 0ATAINEW_FILE_PARAM1SKIP; 
ALLOCATE NEW,FILE^OATA; 
ALLOCATE PR INT_ST1ST ION ; 
ALLOCATE PRINT_NAME: 
ALLOCATE PRINT_PARAM; , 

DO i=l TO NEW_FILE_HEADER.STATIONS; 
DO J=l TO NEW_FILE_STATI0NII1.PARAMS; 

UNSPEdlPRINT STATIONINl1=UNSPEC(NEW_FILE_STATI0NIII.NAME) ; 
UNSPECIPRINTINAME ( N 1 1 = U N S P E C ( N E W : F I L E : P A R A M ( J 1 . N A M E 1 : 
END:END; 
/* DATA UPDATE */ 

DCL HOUR FIXED BINARY; 

^GT^IsidENO^O^'FILE'^ON'sOURCE BEFORF STOP DATE REACHED'1 SK IP; 
GO TO S T O P : E N D : 

READ: CALL GETDATA: , „ „^^ „ .x . : . 
NEW FILE 0 A T A . D A T E = S 0 U R C E _ 0 A T E ; 
DO HOUR=T TO 24 ; 
CALL CONVERT; 
5S?fE'?ir?V5Eli??rEt^ROM (NEWF.LEDATAl, 
YEAR=SUBSTR!NEW_FILE D A T A . D A T E , 1 , 2 T , 
M 0 N T H = S U B S T R I N E W _ F I L E _ D A T A . 0 A T E , 3 . 2 . 

5a^!?JpjJ^Si¥Ef n^^SaJpE8?Yii^l!!/' 1 IMONTHI 1 ' / ' I ^ 
00 J = l TO NEW_FILE,HEADER.PARAMS; 
PRINT PARAMIJ.I 1=NEW_FILE_OATA.PARAMII .Jl . 
ENO;ENO: ^ 

'* ^ i L L S w O O P T l P R l N r P A l A M d . l l . I O y M . J O U M . P R I N T K T L E I l l . 
PRINT DATE! 11.PRINT STAT I ONd 1 . PRI NT.NAME 11 1 I . 
IF NEW_FILE_DATA.OATE-=ENDING_OATE THEN GO TO READ; 

D C L ° " * ' M 1 ° C ^ A R I 1 1 , M2 C H A R d l , 01 C H A R d l . 02 C H A R d l ; 
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GET FILEISOURCEI EDIT , ^„ ,,,, 
IDl .D2.M1,M2.YEAR.KEY,IS02IN1 DO N=l TO 1211 

I4A!11,A!2 1.X!II,FI1I,12!F!41.F!2111; 
GET FILEISOURCEI EDIT „„ ., ,, ^^ ,̂  , , 

IDl .D2,M1,M2,YEAR,KEY,IS02INI DO N=13 TO 2411 
l4A!ll,AI21,X!ll,Fll),12!FI4),FI2))l; 
IF Ml=' ' THEN M1='0'; 
M0NTH=M1||M2; 
IF Ol=- • THEN 01='0'; 
0AY-01IID2; 
SOURCE DATE =YEARI I MONTH I I DAY; 
END GETDATA; 

CONVERTtPROC; 
IF CHAR!H0URI=9999 THEN GO TO BAD; 
IF CHARIH0URI-4021 THEN GO TO BAD; 
DUM=CHARIHOURI; 
GO TO GOOD; 

BAD: DUM=1.E20; 
GOOD: NEW FILE DATA.PARAMIHOUR.1l=DUM; 

NEW_FILE DATA.PARAMIHOUR.21=KEY; 
END CONVERT; 

STOP: END MASTER2; 
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8. PLANTSIM Plant Emission Simulation Program 

SUBROUTINE TWODPK ARAY. ICT . JCT ,T I TLE .DATE .COLTl .C0LT2 1 
C 
C TWOOPT PRINTS A TWO-DIMENSIONAL ARRAY. IT 
C PRINTS A TITLE LINE AND TWO LINES OF COLUMN 
C TITLES, WHICH ARE FOLLOWED BY 50 LINES UP 
C TO TEN COLUMNS WIDE PLUS THE INDEX COLUMN. 
C WHICH CONTAINS DATE AND HOUR. 
C ARGUMENTS ARE -
C 
C ARAY - THE TWO-DIMENSIONAL ARRAY 
C TO BE PRINTED. 
C ICT - NUMBER OF ROWS IN ARRAY. 
C JCT - NUMBER OF COLUMNS IN ARRAY. 
C TITLE - PAGE TITLE !10A8). 
C COLTl - ARRAY DIMENSIONED BY JCT, CON-
C TAINING FIRST LINE OF TITLE 
C FOR EACH COLUMN IA8). 
C C0LT2 - ARRAY DIMENSIONED BY JCT, CON-
C TAINING SECOND LINE OF TITLE 
C FOR EACH COLUMN IA8). 
C 

REAL*8 T I T L E I l O l . O A T E d l ,COLTl l 11 .C0LT2I 11 
REAL*4 A R A Y I I C T . l l 
I I - l 
IJ=1 
IMAX=0 
JMAX-0 
MAX = 0 
IFLAG=0 

20 lEND-JCT 
40 MIN-MAX+1 

MAX-MINOIMAX + IO , lENDl 
IF ! IFLAG.NE.Ol GO TO 47 

45 NROW-0 
46 CONTINUE 

PRINT 210,(TITLE!II.1=1,101 
PRINT 220.DATE 

47 PRINT 230. ICOLTK JCI.JC = MIN.MAXI 
PRINT 235. IC0LT2I J O , JC-MIN.MAXI 
PRINT 235 
IMAX = MIN0I I 1+52.ICTI 
I0IF=IMAX-II+5 
NROW-NROW+IOIF 
JMAX=MIN0!IJ+9.JCTI 

PRINT 240'''"*" I.IARAYII.J).J=IJ.JMAX1 
65 CONTINUE » 

IFIIMAX.GE.ICTI GO TO 70 
11= IMAX+1 
GO TO 46 

70 IFIJMAX.GE.JCTl GO TO 130 
80 11=1 

IJ = JMAX+1 „ .,„ „, 
IFI(NROW+IDIF-571.GT.01 GO TO 84 

82 IFLAG=1 
GO TO 40 

84 IFLAG=0 
GO TO 40 

130 CONTINUE 
DO 140 1=1.25 
PRINT 150 

150 FORMAT!' 'I 
140 CONTINUE 

RETURN 
210 FORMATI1HI,9X.IOA8I 
220 FORMATIIOX'DATE:'ABl 
23 0 FORMATIIH07X4HHOUR.IOI4X.A8I1 
235 F0RMATI12X,10I4X.A8)1 
24C FORMATI10X12.1CF12.31 

END 
APDATA: PROC OPT IONS! MAI N I ; _, ....r... ,A, 

OCL DATE LIMITS FIXED BINARY INITIALIOl, 
L 0 W E R _ D A T E I 0 A T E _ L I M I T S 1 C HAR 8 CONTROLLED. 
UPPER DATEIDATElLIMITSl CHARIBI CONTROLLED, 

DCL 1 FILE_HEADER. ..,.„„ 
2 STATIONS FIXED BINARY. 
2 PARAMS FIXED BINARY. 
2 STARTING DATE CHARI61, 

DCL I FILI ^T'SIYSN^fpfLETEADEi. STAT IONS 1 CONTROLLEO. 
2 NAME CHARI81, 

http://FORMATIIH07X4HHOUR.IOI4X.A8I
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2 POINTER FIXED BINARY, 
2 PARAMS FIXED BINARY; 

DCL I FILE_PARAM IFILE HEADER.PARAMS1 CONTROLLED, 
2 NAME CHARI8T; 

DCL 1 TODAY CONTROLLED, 
2 DATE CHARI6I, 
2 HOUR!241, 

3 PARAM IFILE_HEADER.PARAMSI; 
DCL I YESTERDAY CONTROLLED. 

2 DATE CHARI6I , 
2 H0URI24I. 

3 PARAM IFILE HEAOER.PARAMS1: 
DCL CAL.POINTER FIXED BINARY; 
OCL MET POINTER FIXED BINARY; 
DCL UTICITIES FIXED BINARY. TOTAL^STACKS FIXED BINARY; 
DCL 1 UTIL_DATA lUTILITIESl C O N T R O C L E O . 

2 STA NAME CHARIBI. 
2 COORDINATES. 

3 UX, 
3 UY. 

2 STACKS FIXED BINARY. 
2 STACK 161. 

3 NUMBER CHARI2I. 
3 UZ, 

2 UNITS FIXED BINARY. 
2 PERCENT S U L P H E R . 
2 TEMP GAS AVAIL. 
2 GAS P R I C E . 
2 UNIT 161. 

3 N U M B E R CHAR 1 2 1 . 
3 L O A D P O I N T E R F I X E D B I N A R Y . 
3 MAX C O A D F L O A T D E C I M A L . 
3 P E R C E N T _ G A S _ C O N V E R T . 
3 COEF_A. 
3 COEF_B. 
3 COUPLE 141. 

4 STACK NUMBER FIXED BINARY. 
4 WEIGHT; 

DCL I UTIL_FILE CARD 1. 
2 NUMBER CH5RI31. 
2 NAME CHARI81; 

DCL 1 UTIL_FILE CARD 2, 
2 NUMBER CHSRI31. 
2 XU CHARI51. 
2 YU CHARI51. 
2 NO STACKS CHARI2I, 
2 STSCK 161, 

3 NUMB CHARI2I, 
3 ZU CHARI3I, 

2 NO UNITS CHARI21. 
2 P E R , S U L _ C 0 A L CHAR 131, 
2 AV A I L _ T E M P GAS CHARI31, 
2 PRICE GAS CHARI4I; 

DCL 1 U T I L _ F I L E C A R D 3, 
2 NUMBER C H I S R O I , 
2 UNIT_NO CHARI2I, 
2 LOAD^MAX CHAROI. 
2 PER C A S _ C 0 N V E R T C HAROI. 
2 A cnAR!6l. 
2 B CHARI61. 
2 COUPLE 14). 

3 STACKING CHARI21 . 
3 WT C H 5 R 13); 

DCL SOURCES FIXED BINARY; 
DCL 1 SRC^OATA I SOURCES) CONTROLLEO. 

? STA NAME CHARIBI, 
2 COORDINATES, 

3 SX, 
3 SY, 

2 STACK, 
3 HEIGHT 14), 
3 PERCENT 14), 

2 WORK SCHEDULE 17) C H A R d ) , 
2 M A X _ S P A C E FLOAT DECIMAL, 
2 MAX PROCESS FLOAT DECIMAL, 

i SSr^V^D^L^^SE^?' •̂'' ' ' ° ' ' °""^*^-
3 W E E K D S Y 13), 
3 SATURDAY 131, 
3 HOLIDAY 131, 

2 SULPHER_COAL, 
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2 PERCENT_COAL. 
2 SULPHER_OIL . 
2 PERCENT_OIL . 
2 PERCENT_SPACE GAS, 
2 PERCENT P R 0 C E 5 S _ G A S , 
2 G A S _ T E M P . 
2 GAS_COST; 

DCL 1 I N D , F I L E CARD I, 
? NUMBER CflARO), 
2 NAME CHARI81; 

OCL I INO,FILE CARD 2. 
? NUMBER CHARI31. 
2 XS CHAR(51. 
2 YS CHAROI, 
2 STACK 141. 

3 HGT CHAROI, 
3 PER CHARI2I, 

2 WORK 171 CHAR!1); 
DCL 1 IND,FILE CAROLS, 

1 NUMBER CRARI3I, 
2 MAX_SPC CHARISl, 
2 MAX_PRO CHAROI , 
2 M 0 N T H L Y _ F U E L _ P A T d21 CHARdl, 
2 SHIFT FUEL,PTST, 

3 PEEK 13) CHAR 121, 
3 SAT 131 CHAR 121. 
3 HQL (31 CHAR 121. 

2 PERCENT_S COAL CHAROI, 
2 AVE COAL CHAROI. 
2 P E R C E N T _ S _ 0 I L CHAROI. 
2 AVE OIL CHAROI, 
2 P E R C E N T _ S P C _ G A S CHAROI, 
2 PERCENT PRO GAS CHAROI, 
2 T E M P _ G A 5 CH75RI2I. 
2 COST GAS CHARI41; 

DCL 1 OUTPUT,HESDER. 
2 L S B E L I 101 CHARIBI. 
2 STATIONS FIXED BINARY. 
2 PARAMS FIXED BINARY; 

DCL 1 QUTPUT,STATION CONTROLLED. , ^..„,„, 
2 N S M E I O U T P U T HEADER.STATIONSl CHARIBI. 
2 COORD X I0UTPUT_HEA0ER.STATIONSl. 
2 COORD-Y !0UTPUT_HEADER.STATIONSl. 
2 COORO-Z IOUTPUT HEAOER.ST AT I0NS,4I. 
2 PER EniS!OUTPUT_HEAOER.STATIONS,41; 

DCL 1 OUTPUT PTSRAM I 0 U T P U T , H E A D E R . PARAMS I CONTROLLED. 
2 STA NAME C H A R I B T . 
2 NAME CHARIBI; 

DCL 1 OUTPUT DATA CONTROLLED. 
2 DTSTE CHAR! 81, * 

3 VALUE IOUTPUT HEADER.PARAMS1: 
DCL PRINT TITLE 1101 FLOAT DECIMAL 1161. 

PRINT-DATE 111 FLOAT DECIMAL I K> I . ̂  , ,„„.,„„., cr. 
PRINTlSTATION IOUTPUT_HEAOER.PARAMS1 CONTROLLED 

PR?i5T_NAME'^*'" lOUTPUT.HEADER.PARAMSI CONTROLLED 
FLOAT DECIMAL 1161. „ ^„„. . ,-„ 
PRINT PARAM IJOUM. IDUMI CONTROLLEO; 

DCL CARD CHARI801; 
DCL ENDTEST CHARI31; ,..„,„, „„,.,, even B I W » B V DCL STATION CHAR I 81.PARAM CHARI81.POINT FIXED BINARY, 

PUT LIST!'MASTER FILE HEADER INFORMATION' I PAGE. 
READ FILEIMASTERl INTO IFlLE_HEAOER1: 
PUT DATA!FILE_HEAOERISKIP; 
ALLOCATE FILE_STAT ION ; .^. ^ ,.̂ . .r.r,.,. . 
READ FILEIMASTERl INTO (FILE_STATIONI: 
PUT DATAIFILE_STATI0N1SKIP; 
ALLOCATE FILE,PARAM; ,^,,, „.„.ui. 
READ FILEIMASTERl INTO IFILE_PARAM1; 
PUT DATA (FILE_PARAH1SKIP; 
ALLOCATE TODAY; ALLOCATE YESTERDAY; 
STATION='CALEN0AR': PARAM='OAY_WEEK'; CALL FIND, 
IF POINT-O THEN GO TO STOP; 
CAL.POINTER =POINT; . ,̂ .,„ ,. ,,, , dun-
STATION-'MIOWAY': PARAM-'TEMP ': CALL FIND. 
IF POINT-0 THEN GO TO STOP; 
MET POINTER =POINT: 

NEXT: /* BEGIN NEW CASE */ 
CLOSE FILEIMASTERl; 
ON ENDFILEIMASTERl BEGIN: 
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END: 

INPUT: 
DCL 

DCL 

PUT LISK'END OF FILE SENSED ON MASTER' I SK IP; 
GO TO NEXT ;END; 
READ FILE (MASTERI IGNOREOl; 
CLOSE FILEICARDSl; 

GETCARD:GET ED ITI CARD 11 A I 8011; 
WRITE FILEICARDSl FROM ICAROI; 
ENDTEST=SUBSTRICAR0.1,3); 
IF ENDTEST='ENO' THEN GO TO END; 
IF INDEXICARO.-STOP'l-.= 0 THEN GO TO STOP; 
GO TO GETCARD; 
CLOSE F I L E I C A R D S l ; 
CALL I N P U T ; 
CALL SEARCH; 
GO TO NEXT; 
PROC; 
L l C H A R I 2 1 . L 2 C H A R I 2 1 . L 3 C H A R I 2 1 . 
U l C H A R I 2 1 . U 2 C H A R I 2 1 , U 3 C H A R I 2 1 ; 
BLANKS CHAR I 6 8 1 : 
ON NAMEICARDSI BEGIN; 
PUT LISTI'THE FOLLOWING DATA IS OUT OF ORDER: '.OAT AFI ELD ISKIP; 
GO TO NEXT;END; 
ON ENOFILEICARDSl BEGIN; 
PUT LIST!'UNEXPECTED EOF ON CARD INPUT'ISKIP; 
GO TO NEXT;END; 
PUT L I S K ' I N P U T D A T A ' I P A G E ; 
GET F I L E I C A R D S l ED I T I LABEL 1 11OAI 8 1 1 ; 
00 1=1 TO 1 0 ; 
UNSPEC!PR INT_TIT LEI I 1 I=UNSPECI LABEL I I 1 I: 
END; 
PUT E D I K L A B E L I I 1 0 A I 8 1 I S K I P ; 
GET F I L E I C A R D S l DATAIDATE L I M I T S ) ; 
FREE LOWER_DATE; FREE UPPER DATE; 
I F D A T E _ L I M I T S = 0 THEN B E G I N ; 
DATE LIMITS=l: 
ALLOCATE LOWER DATE; ALLOCATE UPPER DATE; 
LOWER_DATE!1)=STARTING DATE; 
UPPER,DATE!l)=ENOING O S T E ; 
PUT D S T A I L O W E R D A T E I T ) . U P P E R DATEd))SKIP; 
GO TO S K I P 1 ; E N D ; 
ELSE BEGIN; 
ALLOCATE LOWER DATE; ALLOCATE UPPER DATE; 
GET FILEICARDSl LIST 

I!LOwER_DATEII1,UPPER_DATEIII DO 1=1 TO DATE LIMITSII; 
DO 1=1 TO DATE_LIMITS; 
PUT OATAILOWER,DATE! II,UPPER DATE I I 1 )SKIP; 
L 1 = S U B S T R ( L 0 W E R _ D A T E ( I ) , 1 , 2 ) -
L2=SUBSTR(L0WER 0ATE(II,4,2) 
L 3 = S U B S T R ( L 0 W E R _ D A T E ( I ) , 7 , 2 ) 
U1=SUBSTR(UPPER DATE(I),1.2) 
U 2 = S U B S T R ( U P P E R _ D A T E ( I ) , 4 , 2 ) 
U3=SUBSTR(UPPER DATE(ll,7,21 . 
L 0 W E R _ 0 A T E ! I1 = LI1 |L2|]L3; U P P E R _ D A T E I I I = U1I IU2I IU3; 
END;END; 

SKIPl: 
PUT LISTI -UTILITY REQUESTS- 1SKIP; 
TOTAL STACKS=0; 
GET FILEICARDSl DATA lUTILITIESl; 
PUT DATA lUTILITIESISKIP; 
IF UTILITIES=0 THEN GO TO SKIP2; 
FREE UTIL,DATA; ALLOCATE UTIL DATA; 

D V J = % ' V 5 ? ^ P N I ^ ? ! ' ''''""'' '*'^^" = 
?^[3^!S(fl!?J?g^'Af^^|,';"^'L-^"-^-"«°-^'«L*^^^' 
PUT DATA!UTIL,FILE CARD IISKIP; 
GET FILE I C A R D S ) E D I T I U T I L FILE CARD 2.BLANKS) 

itUii^lljiii^l^.'i^lii'itlli'I^'V'^'*'^''*'*'''^'^''*'^''^'^'' 
PUT DATAIUTIL,FILE,CARO 2)SKIP; 
THEN BEG^N^^- - UTIL_FILE_CARD_2.NUMBER 

G O ^ T O ' N E X T - ^ E N O ' ^ ^ °*^* ''"•^ ''*'*°^ °^^ °'' °''°̂ '* 'ISKIP; 

O O * " I ' T O " 6 ? - ^ ^ * ' ' ' ^ ^ ' ' ^ ° ^ * ' - _ S T A C K S = T 0 T A L _ S T A C K S + S T A C K S ! J I ; 

I F Z U I I 1 = - ' THEN U Z ( J , I I = 0 . : ELSE 117(1 I l - 7 l l ( I I -

S T A C K ( J , I ) . N U M B E R = S T A C K ( I I ; N U M B : U Z I J . I i - z u i i i . 
END; 
PERCENT_SULPHEK(J) =PER_SUL_COAL; 
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T E M P , G A S _ A V A I L I J I =AVAIL_TEMP GAS; 
UNIT?IJ1=N0 UNITS: 
DO 1=1 TO UNITS!Jl: 
GET FILE ICARDSl EDIT IUTIL FILE CARD 3,BLANKS1 
( A 0 I . X I 1 1 , A ( 2 I . X I I I , A ( 5 1 , X T 1 I , A T 3 1 , X T 1 1 . 2 A I 6 I . X ! 1 1 . 
4IAI2l,AI3l l.AOOll: 
PUT DATA IUTIL,FILE_CARD 31SKIP: 
IF UTIL,FILE_CSRD_1.NUMBER— UTIL_FILE CARD 3.NUMBER 
THEN B E C I N : 
PUT LIST I'UTILITY DATA FILE CARDS OUT OF ORDER 'ISKIP; 
GO TO NEXT; END: 
UNIT.NUMBERIJ,I1=UNIT NO; 
STATION = UTIL_DATA.STA_NAMEIJL; PARAM-'LOAD • I I UNIT.NUMBER! J . I 1: 
CALL FIND: IF POINT-O THEN GO TO NEXT: 
LOAO,POINTERIJ,I)=POINT: 
MAX,C0A0lJ,I1=L0A0_MAX: 
PERCENT_GAS_CaNVERTlJ,ll=PER_GAS CONVERT*.01; 
COEF_AIJ,lI=A: 
COEF_8IJ,II=B: 
DO M=l TO 4; 
IF STACK„N0IMI=' ' THEN BEGIN: 
STACK NUHBER!J,l,MI=0: WEIGHTIJ.I.Ml=0.: END; 
ELSE B E G I N : 
S T A C K _ N U M B E R ( J , I , M » = S T A C K _ N 0 ! M 1 ; W E I G H T ! J . I . M L = W T I M 1 * . 0 I ; E N D : 
END: 
END; /* UNIT LOOP */ 
END; /* UTILITY LOOP */ 
PUT DATAIUTIL_DATAISKIP; 

PUT LISTI'SOURCE REQUESTS•I SKIP; 
GET FILEICARDSL DATALSOURCE SI: 
PUT DATAISOURCESISKIP; 
IF SOURCES+UTILITIES=0 THEN BEGIN; 
PUT LIST I'NO SOURCES OR UTILITIES REQUESTED'ISKIP: 
GO TO NEXT: END; 
IF SOURCES-0 THEN BEGIN; 
PUT LIST!' NO SOURCE REQUESTS'I SKIP: 
GO TO SKIP3; END; 
FREE S R C _ D A T A ; ALLOCATE SRC_OATA; 
GET FILE ICARDSl EDIT IBLANKSl IAI681I; 
00 J=l TO SOURCES; 
GET FILE ICARDSl EDIT I IND_FILE_CARD_1.BLANKSI 
(AI3I.XIII.AI81.AI6811: 
PUT OATAIIND FILE_CARD,1I SKIP; 
GET FILE ICARDS) EDIT TIND,FILE CARD 2.BLANKSI .,,,,, 
IAI3I.XI11I,2AI5I.XI1I.41Al3I.AT2ll.7lll.7Alll.AI2711: 
PUT OATAIIND FILE_CARD,21SKIP; 
GET FILE ( C A R D S I EDIT TlND,FILE_CARD 3,BLANKSI 
IAI31,21X111.AI5II,XIII . 1 2 S | 1 1 , X I 1 1 . ' 5 A I 2 1 . 6 I X ! 1 I , A I 3 I 1 . 
XIII,AI2).XIII,A!41,A!111: 
PUT OATAl IND,FILE,CARD,31SK1P; ,,„„ , .„,..„,,„ , 
IF IND FILE C A R D T . N U M B E R — I N O _ F I L E _ C A R D _ 2 . N U M B E R I „,^,„ 

NO-FLElCAROll.NUMBER— IND^FILE.CARD 3.NUMBER THEN BEGIN; 
PUT LISTI'INDUSTRIAL DATA FILE CARDS OUT OT ORDER'ISKIP; 
SRC DATA.STA NAME!Jl=INO_FILE_CARD_1.NAME; 
sx!ji=xs: SYiJi=YS: 

IF HGTin--' ' THEN HE IGHT! J, I 1 = 0. ; ELSE HE IGHK J , I l = HGT I I 1: 
IF PERIII=' • THEN PERCENT!J,I 1=0.; ELSE PERCENTIJ,I1 = 
PERU i * . o i : 
END: 
00 1=1 TO 7 ; 
WORK_SCHEOULE( J . l l -WORK! I K 

MAX'SPACEIJI=MAX_SPC: MAX_PROCESSIJI=MAX_PRO; 

MONTHLYIFUELIUSEIJ,n =MONTHLY_FUEL_PAT!11•.1; 
END; 
D O 1=1 TO 3; 
WEEKDAYIj,II=WEEKI II*.OI: 
S A T U R D A Y I J , I 1 = S A T ! i i * . o i ; 
HOLIDAY!J,II=HOLI Il*.0l; 
END; 
SULPHER_COALIJI=PERCENT_S_C0AL; 
SULPHER_OIL IJ1=PERCENT^S_0IL : 
PERCENT_COALIJ)=AVE_COAC*.01: 
PERCENT_OIL IJI=AVE OIL *.01: 
PERCENTlSPACE G A S ! J T - P E R C E N T SPC GAS*.01: 
PERCENT PROCESS G A S ! J 1 = P E R C E N T _ P R O _ G A S * . 0 1 : 
GAS TEMPIJI=TEMP_GAS; 
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SKIP3: 

SKIP4: 

SKIPS: 

END; /* SOURCE LOOP */ 
PUT DATAISRC_DATA1SKIP; 

OUTPUT HEADER.STATIONS=TOTAL_STACKS+SOURCES; 
FREE O U T P U T _ S T A T I O N : 
ALLOCATE OUTPUT,STATION; „ ,^^, 
OUTPUT H E A D E R . P 5 R A M S = 2 * ! T 0 T A L _ S T A C K S + S 0 U R C E S 1 ; 
FREE O U T P U T _ P A R A M : 
ALLOCATE OUTPUT_PARAM; 
IF uTiLiT iES=o T H E N GO TO S K I P 4 : 
K=o; 
00 j = i TO U T I L I T I E S ; 
DO L= l TO STACKS!Jl: 
K=K+l; 

OCL DUM_CHAR CHAROI ; 
DUM CHAR=SUBSTRIUTIL,DATA.STA,NAMEIJl, l .51; „^„ 
OUTPUT S T A T I O N . N A M E I K I = D U M , C H S R | I ' _ ' 1 I S T A C K I J . L ) . N U M B E R ; 
O U T P U T _ S T A T I O N . C O O R D _ X I K ) = D X I J ) : 
OUTPUT_STATION.COORD_YIK)=UYIJ): 
OUTPUT_STATION.COORD ZlK.I)=UZI J.LI; 
0 U T P U T _ S T A T I 0 N . P E R _ E H I S ! K , 1 ) = I . O ; 
DO M=2 TO 4; 
O U T P U T _ S T A T I O N . C O O R D „ Z ! K , M 1 = 0 . ; 
OUTPUT STATION.PER_EfllSIK.M1=0.; 
END; /* STACK LOOP */ 
OUTPUT PARAM.STA NAME I 2*!K-11 + 1 I=OUTPUT_STAT I ON.NAME IK I ; 
0UTPUT_PARAM.STA NAME I 2*IK-11+ 2 I=OUTPUT_STAT ION.NAME!KI; 
OUTPUT_PARAM.NAME!2*IK-11+11 = 'Q_S02'; 
OUTPUT PARAM.NAME I 2*IK-11+21='Q_HEAT'; 
END; /* UNIT LOOP */ 
END; / * UTILITY LOOP * / 
IF SOURCES=0 THEN GO TO SKIP5; 
DO J= l TO SOURCES; 
OUTPUT_STATION.NAMEITOTAL STACKS+J 1=SRC OAT A.STA_NAMEI J I; 
OUTPUT_STATI0N.COORD XIT0TAL_STACKS+J1=SXIJ); 
OUTPUT_STATION.COORD_Y!TOTAL_STACKS+J)=SYIJ); 
DO 1=1 TO 4; 
OUTPUT_STATIQN.COORD ZITOTAL STACKS +J.I 1=HEIGHTI J.I I; 
0 U T P U T _ S T A T I 0 N . P E R _ E H I S I T 0 T A C _ S T A C K S + J . I 1 = P E R C E N T ! J , II; 
END; /• STACK LOOP */ 
0 U T P U T _ P A R A M . S T A NAME!2*IT0TAL_STACKS+IJ-ll1+11= 
S R C , 0 A T A . S T A _ N A M E ( J l ; 
OUTPUT PARAM.STA NAME(2*(TOTAL_STACKS+(J-11 1+2 I = 
SRC D A T A . S T A _ N A M E ( J l ; 
OUTPUT,PAR AM.NAME (2*(TOTAL_STACKS+(J-11 l + II-
'Q_S02T; 
0 U T P U T _ P A R A M . N A M E I 2 * I T 0 T A L STACKS+IJ-111+21= 
'Q H E A T ' ; 
END; /* SOURCE LOOP */ 

FREE P R I N T _ S T A T I 0 N ; 
ALLOCATE PR INT_STATION; 
FREE PRINT_NAME; 
ALLOCATE PRINT_NAME; 
DO J=l TO OUTPUT HEADER.PARAMS; 
STATI0N=0UTPUT_P5RAMIJ).STA NAME; 
PARAM ^OUTPUT PARAMIJ).NAME ; 
UNSPEC(PRINT_STATI0N(Jl)=UNSPEC(STATIONl; 
UNSPEC(PRINT_NAME (J) I=UNSPEC(PAR AM); 
END; 
RETURN; 
END INPUT; 

SEARCH: PROC; 
DCL HOUR FIXED BINARY, DAY_WEEK FIXED BINARY; 
RPI- RiIi-|^fLS'JilJ^'!iP'*'-('0-BI, HOUR.KEY BIKll INITIAL (-C-B); 
R^^ 92Ii-k','^II-,^"'ED BINARY, HOUR,LIMIT FIXED BINARY; 
DCL YEAR CHAR(21, MONTH CHAR(2I, DAY CHAR(21; 
DCL UTILITY CHARIBI, UNIT_NO CHARI21; 
°'''- ^9f?v'y,'ii';,',I!.^h^??*' CONTROLLED FLOAT DECIMAL. 

STACK_S02IUTILITIES,6 CONTROLLEO, 
STACK HEAT!UTILITIES.6 I CONTROLLED: 
I0yM=?4; JDUM=QUTPUT_HEADER.PARAMS; 
DATE_LIMIT=I; 
FREE LOAD; ALLOCATE LOAD; 
£511 §IACK_S02; ALLOCATE STACK S02; 
FREE STACK HEAT; ALLOCATE STACK HEAT; 
FREE O U T P U T ^ D A T A ; ALLOCATE O U T P D T DATA; 
FREE P R I N T , P A R A M ; ALLOCATE PRINT PARAM 
WRITE FILETOUTPUTl FROMIIDUTPUT H E A O E R I 
WRITE FILEIOUTPUTl FROM OUTPUT-STATION ; 
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WRITE FILEIOUTPUTl FROMIOUTPUT PARAMI; 
ON ENDFILEIMASTERl BEGIN; 
PUT LISK'END OF FILE SENSED ON MASTER'I SKI P: 
GO TO WRITE;ENO: 
PUT LISTI'SEARCH STARTED AT TIME '.TIMEISKIP; 

DATES: /* LOOP ON DATES - TEST BETWEEN DATE LIMITS */ 
READ FILEIMASTERl INTO ITODAYl: 
IF TODAY.DATE=LOWER_DATEIDATE LIMITI THEN BEGIN; 
DATE KEY='1'8; END; 
IF TODAY.DATE-UPPER DATEIDATE LIMITI THEN BEGIN; 
DATE KEY='0'B;DATE_ClMIT=DATElLIMIT+l; GO TO HOURS: 
END: 
IF OATE_KEY='0'B THEN GO TO NEWDATE: 

HOURS: /* LOOP ON HOURS */ 
YEAR =SUBSTR!TODAY.DATE.1.21; 
MONTH=SUB STRI TOOAY.DATE.3.2 I: 
DAY =SUBSTR!TOOAY.OATE.5.2) ; 
OUTPUT 0 A T A . 0 A T E = Y E A R H * / ' I 1 MONTH I I •/' I IDAY; 
U N S P E C T P R I N T _ 0 A T E I 1 1 l=UNSPECIQUTPUT_DATA.DATEI ; 
MON=MONTH; 
DO H0UR=1 TO 24; 
DAY WEEK=TOOAYI HOUR).PAR AMICAL,POINTER) ; 
NO S H I F T = I H 0 U R - 1 1 / 8 ; NO S H I F T = N 0 SHIFT+l; 
TEflP-TODAYIHOURl . PARAMI 15ET_P0I NTERI ; 
PUT DATAIMON.DAY_WEEK,NO SHIFT.TEMP 1 SKIP: 
IF UTILITIES = 0 THEN GO TEi JUMP6; 
K=0: STACK_S02 = 0. ; STACK_HEAT = 0.; 
DO J=l TO UTILITIES: , ,„ ,,.^. 
IF TEMP>TEMP_GAS AVAIL!J I t MON >=4 t MON <= 10 THEN 
GAS FLAG=1.0; ELSE GAS,FLAG=0.; 
PUT DATA IGAS.FLAGISKIP; 
DO 1=1 TO UNlTS! Jl ; , ,, . 
LOAD! J,I.HOUR1=TOOAY!HOUR1.PARAM!LOAD^POINTER!J.Ill; 
PUT DATA!UN IT.NUMBER I J.II.LOAD!J,I.HODRIISKIP: 
IF LOAD!J.I.HOURl-O. THEN GO TO JUMP5: 
UNIT THERMS = COEF_AIJ.Il*LOADIJ,I.HOUR)+COEF_B!J,I 1 ; 
IF uNiT THERMS<0. THEN UNIT_THERMS=0.; 
PUT OAT'S !UNIT,THERMS1SKIP; , ,, ^^^^ „,, , , _ 
UNIT THERMS GAS=ICOEF_AI J.Il*MAX,LOAOI J.I 1+COEF_B!J. I 1 I* 
P E R C C N T _ G A S CONVERT!J.I1*GAS_FLAS; . 
IF UNIT THERMS GAS < 0. THEN UNIT_THERMS_GAS=C.; 
IF UNIT-THERMS GAS>UNIT^THERMS THEN 
UNIT T H E R M S G A S = U N I T _ T H E R M S ; 
PUT D A T A I U N T T T H E R M S GASISKIP; 
Q _ H E A T = . 1 5 * U N I T T H E R H S ; 
SSlT°t;^iSs"ESlZ55Alf THERMS-UNIT THERMS GAS: 
C 0 A L = U N I T T H E R M S . C O A L ^ I . E 5 / ( 1 2 0 0 0 . * 2 0 0 0 . T ; 
PUT 0 A T A ( D N I T _ T H E R M S COAL.COALlSKIP; 
Q S 0 2 = C 0 A L » 3 6 . 8 « P E R C E N T _ S U L P H E R ( J l ; 
PUT D A T A ( Q S02 ISKIP; 

?F STACK°NU^BER(J.I.M1=0 THEN GO TO JUMP5: 

"F S T A C J ° N U M B E R M ; ! I ; M | = STACK.NUMBERIJ.LI THEN GO TO JUMP4: 

P U T ' L I S T I ' S T A C K ^ N S M B E R ^ ^ ' S T A C K NUMBERIJ.I.Ml.' CANNOT BE FOUND' 

.' FOR UNIT NUMBER !/UNIT.NUMBER!J,I 1. RFTURN" 
' AND UTILITY •,UTIL_DATA,STA_NAMEIJlI SKIP, RtlUKN, 

JUMP4: 

JUMP5: 

JUMP6: 

STACK_S02!J,LI=STACK_S02!J,LI+WE1GHTIJ,I,M1*Q S02, 
STACK HEAT! J.LI-STACK HE ATI J,l^l+WE IGHK J.I, M I * Q _ H E AT. 
PUT 0 7 ^ T A I S T A C K . N U M B E R T J . L I . S T A C K _ S 0 2 ! J.Ll.STACK.HEAKJ.Ll I^Mf , 
END; /* UNIT - STACK COUPLE LOOP */ 

END; /* UNIT LOOP */ 
00 L=l TO S T A C K S I J ) ; 

OUTPui_0ATA.VALUE!HOUR,2*(K-ll+ll=STACK_S02(J,Ll:. 
OUTPUT DATA.VALUE(HOUR.2*(K-11+2 1=STACK_HEAT( J.LI. 
PRINT_PARAMI2*!K-ll+l.H0UR =STACK_Sg2IJ,Ll. 
PRINT PARAMI2*1K-l1+2,H0UR1=STACK_HEAKJ.Ll. 

END; 7* STACK LOOP */ 
END; /* UTILITY LOOP */ 

IF SOURCES=0 THEN GO TO JUMP7; 
DO J=l TO SOURCES: .„.,^ , . „„„ ,.,„ 
IF TEMP>= GAS.TEMPIJl & M0N>=4 t MON <-10 
THEN GAS FLAG-l.O; ELSE GAS_FLAG=0., 
PUT D A T A T G A S _ F L A G 1 S K I P ; , ^„.^,- „ . cicc BEGIN-
IF TEMP> 55. THEN THERMS_SPACE=0.: ELSE BEGIN, 
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IF TEMP<-10. THEN THERMS,SPACE=MAX_SPACEIJ I: 
ELSE THERMS_SPACE = M A X , S P 7 S C E I J 1 * I 5 5 . - T E M P I / 6 5 . ; END! . ^ . , ^, .^ 
THERMS SPACE GAS = PERCENT SPACE_GAS(J 1*MAX_SPACE(J 1*GAS_FLAG; 
IF THERMS SP5CE G A S > = T H E R M S , S P A C E THEN 
THERMS SP3CE G A S = T H E R M S „ S P A C E : 
PUT DATAITHERMS SPACE,THERMS_SPACE_GASISKIP; 
IF DAY_WEEK >7 THEN BEGIN; 
THERMS PROCESS = MAX PROCESS!Jl*MONTHLY_FUEL_USEI J,MONI* 

HOLIDAY!J,N0_SHIFT1; 
GO TO CONTl; END; 
IF WORK SCHEDULE!J,DAY WEEKI='W' THEN BEGIN; 
THERMS PROCESS-MAX PROCESSIJ1*MONTHLY_FUEL_USEI J,MON1« 

WEEKDAY!J,NO_SHIFTI: 
GO TO CONTl; END; 
IF WORK SCHEDULE!J,DAY,WEEKI='S' THEN BEGIN; 
THERMS PR0CESS=MAX PROCESS!J 1*M0NTHLY_FUEL_USEI J.MONI * 

SATDRDAYIJ,N0_SHIFT1; 
GO TO CONTl: END: 
IF WORK SCHEDULE!J.DAY WEEK1='H' THEN BEGIN; 
THERMS PR0CESS = MAX PROCESS!J I*MONTHLY_FUEL_USEI J,MON1 * 

HOLIDAY!J.NO_SHIFTI; 
END: 
THERMS PROCESS GAS=PERCENT_PROCESS_GASI J 1*MAX_PROCESSIJ 1 * 
GAS_FL5G; 
IF THERMS PROCESS GAS>=THERMS PROCESS THEN 
THERMS PROCESS GAS=THERMS_PR0CESS; 
PUT DATAITHERMS PROCESS.THERMS PROCESS GASISKIP; 
Q_HEAT=.15*ITHERM$ SPACE+THERM5_PR0CESS|; 
PUT DATAIQ HEATISKTP: 
THERMS COAC=PERCENT COALIJ l * 
KTHERflS SPACE-THERflS SPACE GAS1 + 
ITHERMS PROCESS-THERMS_PR0CESS_GAS1) : 
THERMS OIL =PERCENT OIL U l * 
IITHERflS.SPACE-THERflS SPACE_GAS1+ 
I T H E R M S , P R O C E S S - T H E R M S _ P R O C E S S GASl1; 
PUT DATTSITHERMS C O A L . T H E R M S O I C I S K I P : 
COAL-THERMS C0AC*1.E5/!12005.*2000.I: 
OIL=THERMS,OlL*l.E5/d8000.*8000.l ; 
PUT DATAICDAL.OILISKIP; 
S02_C0AL=C0AL*36.8*SULPHER COALIJl; 
S02_OIL=OIL*157.*SULPHER OILIJI; 
PUT DATAIS02 C0AL.S02 OlClSKIP; 
Q,S02 =S02,C0AL+S02_0IL; 
PtJT DATAIQ S02ISKIP; 
0UTPUT_DAT5.VALUEIH0UR.2*IT0TAL STACKS*!J-ll1+1I=Q S02; 
0UTPUT,DATA.VALUE!H0UR,2*!T0TAL STACKS*IJ-lll+21=0-HEAT: 
PRINT_PARAM!2*IT0TAL_STACKS+IJ-Tl1+1,HOURI=0 S02; -
PRINT PARAMI2*1TOTAL,STACKS+1J-llI+2.HOUR 1=Q-HEAT; 
END; 7* SOURCE LOOP 5/ END; /* HOUR LOOP */ 
WRITE FILEIOUTPUTl FROMIOUTPUT OATAl; 
CLOSE FILEISYSPRINTI; 
CALL TWODPKPRINT^PARAMIl.ll.IDUM,JDUM,PRINT TITLEIll, 

.^ „.,. PRINT DATEIll,PRINT^STATIQNIII,PRINT NAMEIllT; 
NEWDATE:IF DAlE^LIMIT>DATE_ClMlTS THEN GO TO-WRITE: 

GO TO D/STES; 
WRITE: /* SEARCH FINISHED */ 

PUT LISTI'SEARCH FINISHED AT TIME ',TIMEISKIP: 
R t T UR N S 
END SEARCH; 

FIND: PROC; 
DO N=l TO FILE_HEADER.STATIONS; 
i£ STATI0N=FILE,STATI0NIN1.NAME THEN BEGIN; 
92 "tlTO^FILE STATIONINl.PARAMS; 
iui:£*?n";S'tfiiS^5*""'"-^-5TATIONINI.POINTER + Ml.NAME 
THEN GO TO FINDIT; 
END:/*M LOOP*/ END;/* BEGIN BLOCK*/ 
END; /*N LOOP*/ 
PUT LISTI'THE COMBINATION STATION NAME '.STATION. 
POINT-ofREflRN:''*"^ ',PARAM.' CANNOT BE* Fl!)UND'ISKIP: 

FINDIT: P0INT=FiLE_STATi0NINl.P0INTER+M; 
PUT DAT AI STATION.PAR AM.POINT I SKIP; 
T\ C I \J1\ Mi f • 

END F I N D : 
STOP: END APDATA: 
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1. MERGEl Merge Program for Tapes with ~ Same Dates 

MERGE: PROC OPTIONS IMAINI; 
DCL 1 OLD FILE_1 HEADER, 

7 STATIONS FIXED BINARY, 
2 PARAMS FIXED BINARY, 
2 STARTING DATE CHARI61, 
2 E N D I N G _ 0 5 T E CHARI61; 

DCL 1 0LD_FILE_2,HEADER, 
2 STATIONS FIXED BINARY. 
2 PARAMS FIXED BINARY, 
2 STARTING DATE CHARI6I, 
2 ENDING D 5 T E CHARI61; 

DCL 1 NEW FILE H E S D E R , 
7 STATIONS FIXED BINARY, 
2 PARAMS FIXED BINARY, 
2 STARTING_DATE CHARI61. 

DCL I OLDfFILE'l"'STATION"foLO_FILE_l_HEAOER.STATIONS) CONTROLLEO, 
2 NAME C H A R I 8 ) , 
2 POINTER FIXED BINARY, 
2 PARAMS FIXED BINARY; ^. ,„.^„„ ,„ 

DCL 1 OLD_FILE 2 STATION lOLD FILE_2_HEADER.ST AT IONS) CONTROLLEO, 
2 NAME C H A R ! 8 ) , 
2 POINTER FIXED BINARY, 
2 PARAMS FIXED BINARY; 

DCL 1 NEW.FILE STATION (NEW_FILE_HEADER.STAT IONS) CONTROLLED, 
2 NAME CHARI81 , 
2 POINTER FIXED BINARY, 
2 PARAMS FIXED BINARY; 

DCL 1 OLO.FILE 1 PARAM (OLO_FILE_1_HEADER.PARAMSI COMTROLLED, 
2 NAME CHAR!81; 

DCL 1 OLO_FILE 2 PARAM IOLD_FILE_2_HEADER.PARAMS I CONTROLLED, 
2 NAME CHAR!8 1 ; 

DCL 1 NEW_FILE PARAM INEW_FILE.HEADER.PARAMS 1 CONTROLLEO. 
2 NAME CHARI81; 

DCL 1 0LD_FILE,1 DATA CONTROLLEO. 
2 DATE CHAR!61, 
2 H0URI241, 

3 PARAM lOLD FILE 1_HEADER.PARAMS1; 
DCL 1 0LD_FILE,2 DATA CONTROLLED, 

2 DATE CHARI6I , 
2 H0UR(24I, 

3 PARAM !0LD_FILE_2_HEA0ER.PARAMS); 
OCL 1 NEW_FILE DATA CONTROLLED, 

2 DATE CHARI61 , 
2 H0URI241, 

3 PARAM INEW FILE HEADER.PARAMS1; 
PUT LISK'NEW FILE HEADER iNFORMAT I ON-) PAGE ; 
/* FILE HEADER UPDATE */ 
READ FILEIOLDFILl) INTO !OLD_FILE 1 HEADER); 
READ FILEI0LDFIL2I INTO (0L0_FILE_2 HEADER! ; 
NEW_FILE_HEADER.STATIONS=OLO_FILE_1_HEADER.STATIONS+ 

0LD,FILE_2 HEADER.STATIONS; 
N E W _ F I L E _ H E A 0 E R . P A R A M S = 0 L D _ F T L E _ 1 _ H E 4 D E R . P A R A M S + 

OLD,FILE 2 HEADER.PARAMS; 
IF 0L0_FILE_1_HEADER.STARTING DSTE-.= 

0 L D , F I L E , 2 _ H E A D E R . S T A R T I N G I D A T E T H E N BEGIN; 
PUT LIST!-STARTING DATES ON OLD FILES 00 NOT AGREE'ISKIO; 
GO TO STOP;END; 

/* IF 0LD_FILE_1_HEADER.ENDING_0ATE -.= 
0LD,FILE_2,HEADER.EN0ING_DATE THEN BEGIN; 

PUT LIST!'ENDING DATES ON OLD FILES 00 NOT AGREE'ISKIP; 
GO TO STOP;END; */ 
NEW_FILE_HEADER.STARTING OATE=OLD FILE 1 HEADER.ST ARTING DATE: 
NEW FILE HEADER.ENDING_D7STE=0LD F I L E 1 - H E A D E R . END ING DATE; 
WRITE FICEINEWFILEI FROM INEW FiLE H E A D E R 1 ; 
PUT OATAINEW,FILE HEADERISKIPT 
/* FILE STATION UPDATE */ 
ALLOCATE 0LD_FILE_1 STATION; 
ALLOCATE 0LD_FILE_2 STATION; 
ALLOCATE NEW,FILE STATION; 

SiJR £!!-f!S'-S£!'-i^ •'^TO ( O L O _ F I L E _ I _ S T A T I O N I ; 
READ FILEI0LDFIL21 INTO I OLD FILE 2 STAT ION 1; 
DO 1=1 TO 0LD.,FILE,1 HEADER.STATIONS; 
NEW F I L E _ S T A T I 0 N ( I T = 0 L 0 _ F I L E _ 1 _ S T A T I 6 N ( I I ; 
END; 
DO 1=1 TO 0L0,FILE_2_HEA0ER.STATIONS; 
fiFS-ri,'-i-5^?jT9'^i°'r°T''"-E,l-HEADER.STATIONS+Il.NAME = 
0LD_FILE_2,STATIONlIT.NAME; 
nFS-E }!-i-?^5nR^i°k?,r^"-E,l,HEA0ER. STAT lONS + Il. POI NTER-
0LD_FILE_1 HEADER.PARAMS+OLD FILE 2 ST ATlONI11.POINTER; 
N E W _ F I L E _ S T A T I O N ( O L O F I L E 1 R E A D E R ' : T i ? n " c i i D « R » M " 
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0L D _ F I L E _ 2 _ S T A T I 0 N ( I I . P A R A M S ; 
END: 
WRITE FILEINEWFILEI FROM INEW FILE STATIONl: 
PUT DATA!NEW,FILE_STATIQN1SKIP; 
/* FILE PARAMETER UPDATE */ 
ALLOCATE OLO_FILE_l PARAM; 
ALLOCATE OLO_FILE_2-pARAM; 
ALLOCATE NEW FILE P I R A M ; 
READ F I L E I O L D F I H T INTO lOLD.FILE 1 PARAMI: 
READ FILEIGL0FIL21 INTO I OLD FILE-2-pARAMl; 
DO J=l TO 0LD„FILE,1 HEAOER.PARAMS;-
NEW_F I L E _ P A R A H I J I =t5LD_F I LE_1 PARAMIJl; 
END: 
DO J-1 TO 0L0„FILE_2 HEADER.PARAMS; 
N E W _ F I L E _ P A R A H | 0 L D F I L E 1 HEADER.PARAMS+Jl.NAME= 
0LD_FILE_2_PARAMIJT.NAME; 
END: 
WRITE FILE INEWFILEl FROM INEW_FILE PARAMI: 
PUT 0ATAINEW_FILE_PARAM1SKIP: 
/* DATA UPDATE */ 

DCL HOUR FIXED BINARY; 
DCL JUMP BINARY; 

JUMP-'O'B; 
ALLOCATE OLD_FILE_l_DATA; 
ALLOCATE OLD_FILE_2,DATA; 
ALLOCATE NEW_FILE D S T A ; 
ON ENOFILEIOLDFILlI BEGIN; 
PUT LISK'UNEXPECTEO END OF FILE ON OLDFI Ll • I SK I P; 
GO TO STOP; END; 
ON EN0F1LEI0LDFIL21 BEGIN; 
PUT LISK'UNEXPECTEO END OF FILE ON OLDF I L2 ' I SKI P; 
JUMP-'l'B: GO TO CONT; END; 

READ; READ FlLElOLOFIL1 1 INTO I OLD FILE,l_DATAl; 
PUT 0ATAI0L0_FILE_1 DATA.DATEISKIP; 
IF JUMP-'l'B THEN GO TO CONT; 
READ FILEI0LDFIL2I INTO IQLO,FILE,2,0ATA1: 
IF OLD FILE 1 DATA.DATE— OL0,F I L E _ ? _ 0 A T A. DATE THEN BEGIN; 
PUT LISTI'DATES ON OLD FILES DO NOT AGREE'ISKIP; 
GO TO STOP; END; 

CONT: NEW FILE DATA.DATE=OLD_FILE_l_DATA.DATE; 
DO HOUR=T TO 24; 
DO J=l TO OLO_FILE 1_HEADER.PARAMS; 
NEW FILE_DATA.PARAH(HOUR,Jl=OLD_FILE_1_0ATA.PARAMI HOUR,J 1 ; 
END: 
DO J = L TO OLD FILE_2_HEADER.PARAMS; 
NEW" 'FILE_OATA.PARAMIHOUR.OLD_FILE_I_HEADER.PARAMS+JI = I . E 2 O ; 

NEW F I L E DATA.PARAMIHOUR.OLD FILE_1_HEADER.PARAMS + Jl = 
OLO_FILE_2_OATA.PARAMIHOUR.JT; 
END: 
END: /* HOUR LOOP */ ^, ^ „.,., 
WRITE FILEINEWFILEI FROM NEW_FILE,DATAI; 
IF NEW FILE.OATA.DATE—NEW_FILE_HEZDER.ENDING_OATE THEN 

GO TO READ: 

STOP: END MERGE; 
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2 . MERGE2 Merge Program for Concatenat ing Two Tapes 

MERGE: 
DCL 

DCL 

DCL 

DCL 

OCL 

DCL 

DCL 

DCL 

DCL 

DCL 

DCL 

DCL 

PROC OPTIONS I M A I N I : 
1 OLD FILE I HEADER, 

5 STATIONS FIXED BINARY, 
2 PARAMS FIXED BINARY. 
2 STARTING DATE CHARI61. 
2 ENDING DiTE CHARI61; 

I 0 L D _ F I L E , 2 _ R E A 0 E R , 
2 STATIONS FIXED BINARY. 
2 PARAMS FIXED BINARY. 
2 STARTING,DATE CHARI61. 
2 ENDING D B T E CHARI61; 

1 NEW FILE H E S O E R . 
? STATIONS FIXED BINARY. 
2 PARAMS FIXED BINARY. 
2 STARTING DATE CHARI61, 

1 O L D ! F I L E T S T A T I O N " * O L O ! ^ I L E _ 1 _ H E A D E R . S T A T I O N S l CONTROLLEO, 

2 NAME CHAR I 8 1. 

2 POINTER FIXED BINARY. 

1 OLDfFRF*2^STATION^ioLo!^ILE_2_HEADER.STATIONSl CONTROLLEO, 
2 NAME CHAR 181. 

2 POINTER FIXED BINARY. 
I N E W ! F I L E * S T A T I O N ° I N E W ! F K E _ H E A D E R . STATIONSl CONTROLLED. 

2 NAME CHARIBI. 
2 POINTER FIXED BINARY. 

I OLO^FILE*! PARAM IOLD_FILE_1_HEADER.PARAMS1 CONTROLLED. 

1 OLD FILE 2 PARAM JoLD_FILE_2_HEADER.PARAMS1 CONTROLLED, 

1 NEW_FILE PARAM INEW.FILE_HEADER.PARAMS 1 CONTROLLED, 
2 NAME CHARIBI: 

I 0LD,FILE_1_DATA CONTROLLED, 
5 DATE CHARI6 1. 
2 HOUR I 241. 

3 PARAM lOLD FILE 1_HEADER.PARAMS1; 
I 0LD_FILE_2 DATA CONTROLLED. 

2 DATE CHARI61. 
2 HOURl241, 

3 PARAM lOLD FILE_2_HEADER.PARAMS1; 
1 NEW,FILE_OATA C O N T R O C L E D , 

1 DATE CHARI6I, 
2 HOUR!241, 

3 PARAM !NEW_FILE HEADER.PARAMSI; 
PUT LISK'NEW FILE HEADER INFORMAT I ON'1 PAGE; 
/* FILE HEADER UPDATE */ 
READ FILEIOLOFILll INTO !OLD_FILE_1_HEADER1 ; 
READ FILEI0L0FIL21 INTO IOLD_FILE_2_HEADERl: 
IF OLD_FILE_l,HEADER.ENDING DATE-.= 
OLD F I L E , 2 _ H E J D E R . S T A R T I N G _ D A T E 
THEN B E G I N : 
PUT LISTI'ENDING DATE ON OLD FILE 1 DOES NOT AGREE WITH STARTIN 
G DATE ON OLD FILE 2'ISKIP; END; 
NEW_FILE_HEAOER.STARTING DATE=OLO FILE I HEADER.STARTING DATE; 
NEW.FILE,HEADER.ENDING D S T E = 0 L D F I L E 2 HEADER.ENDING DATE; 
IF OLD_FTLE_I_HEADER.STATIONS-.= OLD FILE 2 HEADER.STSTIONS 
THEN B E G I N ; -
PUT LIST!'NUMBER OF STATIONS ON OLD FILES 00 NOT AGREE'ISKIP; 
GO TO STOP; END; 
NEW^FILE,HEADER.STATIONS=OLD_FILE I HEADER.STATIONS; 
IF DLD^FTLE_1_HEADER.PARAMS -•= OCD-piLE 2 HEADER. PARAMS 
THEN B E G I N ; -
PUT LISTI'NUMBER OF PARAMS ON OLD FILES DO NOT AGREE'ISKIP; 
GO TO STOP; END; 
NEW FILE_HEADER.PARAMS=OLO,FILE 1 HEADER.PARAMS; 
WRITE FICEINEWFILEI FROM ! N E W _ F I L E HEADERl; 
PUT DATAINEW,FILE HEAOERISKIP; 
/* FILE STATION UPOATE */ 
ALLOCATE OLD_FILE_1_STATION; 
ALLOCATE 0LD_FILE_2 STATION; 
ALLOCATE NEW_FILE STATION; 
READ FILEIOLOFILll INTO IOLD_FILE_l STATIONl; 
READ FILEigLDFIL2) INTO IOLO^FILEI2-STATIONI; 
DO 1=1 TO 0LD,FILE,1 HEADER.STATIONS: 
N E W _ F I L E _ S T A T I 0 N ! I T = 0 L D _ F I L E _ 1 STATIONIIl ; 
END: 
WRITE FILEINEWFILEI FROM !NEW_FILE STATION): 
PUT DATA!NEW^FILE_STATI0N1SKIP; 
/ * FILE PARAMETER UPDATE • / 
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ALLOCATE 0L0_FILE_1 PARAM; 
ALLOCATE 0LD_F1LE_2 PARAM; 
ALLOCATE NEW,FILE PlRAM: 
READ F I L E I O L D F I L I T INTO I OLD FILE I PARAMI: 
READ FILEI0LDFIL21 INTO I0LD"FILE-2-PARAMI; 
DO J=l TO OLD FILE^l HEADER.PARAMS;-
NEW_FILE_PARAH!J)=aLD_FILE_l PARAMIJl; 
END: 
WRITE FILE INEWFILEl FROM INEW FILE PARAMI: 
PUT DATAINEW_FILE_PARAM1SKIP; 
/* DATA UPDATE •/ 

DCL JUMP BINARY: 
JUMP-'O'B; 
ALLOCATE OLO_FILE_l DATA: 
ALLOCATE 0L0_FILE_2 DATA; 
ALLOCATE N E W _ F I L E , D I T A : 
ON ENOFILEIOLDFILl I BEGIN; 
PUT L ISTCEOF REACHED ON OLD FILE 1 ' 1 SK I P ; 
JUMP-'l'B; GO TO READ2; END: 
ON ENDFILEI0LDFIL21 BEGIN; 
PUT LISTI'UNEXPECTED END OF FILE ON OLDFIL2'ISKIP; 
GO TO STOP; END: 

READl: READ FILEIOLOFILll INTO lOLD FILE 1_DATA1; 
PUT DATAIOLO FILE_l DAT A.DATE 1 SKIP; 
NEW FILE D A T 5 = O L O _ F T L E _ 1 _ O A T A ; 
GO To WRITE; 

REA02: READ FILEIOLOFIL2 1 INTO IOLO,FILE,2_0ATA1; 
PUT DATAI0LD_FILE_2 DATA.DATE I SKIP; 
NEW F I L E _ D A T A = 0 L D , F T L E , 2 _ D A T A ; 

WRITE: WRITE FILEINEWFILEI F R O M I N EW_FILE,0ATAI: 
IF NEW FILE DATA.0A T E - . = N E W FILE HElDER.ENDING,DATE THEN BEGIN; 
IF J U M P = ' 0 ' B THEN GO TO R E S D I ; ELSE GO TO REA52: END; 

STOP: END MERGE; 
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3 . MERGES Merge Program for Tapes wi th Over lapping Parameters 

MERGE: PROC OPTIONS I M A I N I ; 
nFFLARE 1 OLD FILE 1 HEADER, 
UtLLAKt 1 "'-"^'^^'f^^TigNS FIXED BINARY, 

2 PARAMS FIXED BINARY, 
2 STARTING,DATE CHARI6 I , 
2 ENDING DSTE CHARI6 I . 

1 OLD FILE 2 R E A D E R , 
2 STATIONS FIXED BINARY, 
2 PARAMS FIXED BINARY, 
2 START<ING,DATE CHARI6I . 
2 ENDING D 5 T E CHARI61. 

1 NEW FILE HElOER. 
2 STATIONS FIXED BINARY. 
2 PARAMS FIXED BINARY. 
2 STARTING DATE CHARI6 I , 

DECLARE 1 0LD^ILE ' fsTAT10NI0LD!F iLE_ l_HEA0ER.STATIONSl CONTROLLED, 
2 NAME CHARI81. 
2 POINTER FIXED BINARY. 

I OLD%lLE*2STATION?OLD!FiLE_2_HEADER.STATIONSl CONTROLLEO. 
2 NAME CHARIBI, 
2 POINTER FIXED BINARY. 

1 N E W ^ K E ^ S T A K O N I N E W ^ ^ R L L H E A D E R . S T A T I O N S I CONTROLLEO. 
2 NAME CHARIBI. 
2 POINTER FIXED BINARY. 

DECLARE 1 0 L D ! F ' I L E * 1 % A R A M ? 0 L 0 ^ F I L L I _ H E A D E R . P A R A M S I CONTROLLED. 

1 O L D ^ F 1 L E ^ 2 ^ P A R A M | 6 L D _ F I L E _ 2 _ H E A D E R . P A R A M S I CONTROLLED. 

I NEw!FILE^PARAMiNEW_FILE_HEADER.PARAMSI CONTROLLEO, 

DECLARE D U P L I C A T E " S T A T * O N ? 0 ^ 0 _ F I L E _ 1 _ H E A D E R . S T A T I O N S I FIXED BINARY 

NEW_STATI0N^NUMBER_NEW_STATI0NS1 FIXED BINARY 

DECLARE P O I N T E R ! ? F R O M ^ 0 L 6 _ F I L E _ 1 ! 0 L 0 _ F I L E _ 1 _ H E A D E R . P A R A M S I FIXED BINARY 

P O I N T E R ! ! F R O M ^ O L 6 _ F I L E _ 2 I O L O _ F I L E _ 2 _ H E A D E R . P A R A M S I FIXED BINARY 

D U P L I C A T E ' * P O I N T E R ! O L 0 _ F I L E _ 2 _ H E A D E R . P A R A M S I FIXED BINARY 
CONTROLLED; 

DECLARE 1 OLD FILE IDATA CONTROLLEO, 
1 DATE CHARI61. 
2 HOURl241. 

3 PARAMIOLD.FILE_1_HEADER.PARAMSI. 
1 OLD FILE 2 DATA CONTROLLED, 

2 DATE CHARI6 1. 
2 HOUR I 241. 

3 PARAM!OLD FILE_2_HEAOER.PARAMSI. 
1 NEW FILE DATA C O N T R D L L E O , 

? DATE CHARI6I. 
2 HOUR I 241. 

3 PARAM!NEW_FILE_HEA0ER.PARAMSI: 
DECLARE DATE_NOW CHARI6I; 
DECLARE READ_0LD_FILE_1 BITIll, 

READ_0LD_FILE,2 BITdl; 
DECLARE HOUR FIXEO BINARY; 

READ FILEIOLOFILll INTO IOLD_FILE_1_HEADER1; 
READ FILEI0LDFIL2I INTO I0L0,FILE,2 HEADERl; 
ALLOCATE OLD FILE,1 STATION.OLD F I L E 2 STATION; 
READ F I L E I O L D F I L I T INTO IOLO_FICE_1_STSTI0NI : 
READ FILEI0LDFIL21 INTO I0LD_FILE_2 STATIONl: 
ALLOCATE OLD FILE 1,PARAM.OLD FILE 5 PARAM; 
READ FILEIOLDFILIT INTO IOLD_FlLE_T PARAMI; 
READ FILEI0LDFIL21 INTO lOLD FILE_2-PARAM1; 

PUT D A T A ! 0 L 0 _ F I L E _ 1 _ H E A 0 E R I SKIP; 
PUT 0 A T A I 0 L D _ F I L E _ 2 _ H E A D E R 1 SKIP; 
PUT DATA|OLD_FILE_l_STATIONI SKIP; 
PUT DATAI0LD_FILE_2_STATI0N1 SKIP; 
PUT DATA!OL0_FILE_l_PARAM 1 SKIP; 
PUT DATAI0L0,FILE_2_PARAM 1 SKIP; 

ALLOCATE DUPLICSTE S T A T I O N ; 
NUMBER_DUPLICATE S T A T I O N S = 0 ; 
DO 1=1 TO 0 L D , F I C E I HEADER.STATIONS; 

D U P L I C A T E _ S T A T I O N T I 1 = 0 ; 
DO J=l TO 0 L D , F I L E _ 2 HEADER.STAT IONS; ,.., 

IF 0 L D _ F I L E _ 1 _ S T A T I 0 N . N A M E ! I 1 = 0 L D FILE 2 STATION.NAME IJ I 
THEN -
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00; 
DUPLICATE.STATION!I1-J; 
NUMBER DUPLICATE STATIONS=NUMBER_DUPLICATE_STATIONS+l; 

END; 
END: 

NEXT_STATION: 
END; 
N U M B E R _ N E W _ S T A T I 0 N S = 0 L 0 , F I L E _ 2 , H E A D E R . S T A T I 0 N S 

- N U M B E R _ D U P C I C A T E _ S T A T I O N S ; 
IF N U M B E R , N E W , S T A T I O N S - . = O T H E N A L L O C S T E NEW S T A T I O N ; 
NEXT_NEW STATI0N=1; 
00 1=1 TO 0LD,FILE,2 HEADER.STATIONS; 

00 J=l TO DL0,FTLE,1 HEADER.STATIONS; 
IF I=DUPLICATE_ST5TI0N!Jl THEN GO TO NOT NEW STATION; 

END; 
NEW STATION!NEXT_NEW STATION)=I; 
NEXT,NEW_STATION=NEXT_NEW STATION+1: 

NOT_NEW STATION: 
END: 
NEW_FILE_HEAOER.STATIONS=OLD,FILE 1 HEADER.STATIONS 

+NUMBER NEW STATIONS: 
IF OLD_FILE_1_HEAOER.STARTING_D5TE<OLD_FILE 2 HEADER.STARTING_DATE 
THEN 
NEW FILE_HEAOER.STARTING_DATE=OLO FILE 1 HEADER.START ING DATE; 
ELSE 
NEW FILE_HEADER.STARTING,OATE=OLD FILE_2 HEADER.STARTING,OATE; 

IF OLD_FILE_I_HEADER.ENDINS_DATE>OLD_FILE_5_HEADER.ENOING_DATE 

THEN 
NEW FILE HEADER.EN0ING_DATE=0LD_FILE_1_HEADER.EN0ING_DATE; 

ELSE 
NEW F I L E _ H E A D E R . E N D I N G _ D A T E = 0 L 0 _ F I L E _ 2 _ H E A 0 E R . E N D I N G _ 0 A T E ; 

NUMBER NEW,PARAMS=0; 
ALLOCATE P D I N T E R FROM OLD_FILE 1,POINTER FROM_OLO_FILE_2, 

NEW F I L E _ S T A T I O N , O U P L I C A T E _ P O I N T E R : 
DUPLICATE P 0 T N T E R = 0 ; 
DO 1=1 TO OLD FILE,l ,HEADER.STATIONS; 

NEW FILE S T A T I 0 N | T | . N A M E = 0 L D F ILE , l „STATIONI I 1.NAME : 
NEW-FILElSTATION!I ) .POINTER=NUMBER_NEW_PARAMS ; 

isufl=o; 
IF OUPLICATE.STATIONIIl-=0 THEN 

'L1=OL0 FILE 2 STATI0NIDUPLICATE_STATI0NII11.POINTER; 
L2=OLD-FILEl2_STATIONIDUPLICATE_STATION!II).PARAMS+Ll: 
00 L=LT+1 TO L2; 

P O I N T E R _ F R O M _ O L D _ F I L E _ 2 ! L 1 = 0 ; 
END: 

END: 
DO J = l TO 0L0_FILE 1_ST AT I D N d 1 . PARAMS: 

NUMBER NEW PARAHS = NUMBER_NEW_PARAMSM ; 
ISUM=lSUM+T: 
M=OLD FILE,1_STATI0NIIl.POINTER+j; „,„.„, 
POINTER FR(5M OLD FILE,llMl=NUMBER_NEW_PARAMS; 
IF DUPLICATE_STATI0N!T|—0 THEN 

°° lF'"OLD_F?LEfi_PARAMIMl.NAME=OL0_FILE_2_PARAM!Ll.NAME THEN 

°°POINTER FROM OLD FILE,2IL1 = NUMBER_NEW_PARAMS ; 
DUPLICATE POTNTERILI=T: 
GO TO NEXT_PARAMETER; 

END: 
END; 

NEXT_PARAMETER: 
END; 
IF OUPLICATE_STATIONI Il-.=0 THEN 

IF POINTER FR0M_0LD_FILE_2ILI=0 THEN 
00; 

NUMBER^NEWVARAMS=NUMBER NEW PARAMS + l; 
POINTER_FROM OLD FILE_2IC1=NDMBER_NEW_PARAMS, 

END: 
NEWIFILE STATIONlII.PARAMS=ISUM: 

END: 
DO 1=1 TO NUMBER N E W _ S T A T I O N S : 

N = N E W ^ S T A T I O N T I I : , „ . , 
M = I * 0 C D _ F I L E _ 1 _ H E A 0 E R . S T A T I O N S ; 
NEW^F I L L S T A T I O N I M I . POI NTER=NyMBER NEW PARAMS j , 
N E W . F I L E I S T A T I O N I M 1 . N A M E = 0 L D _ F I L E _ I _ S T S T I O N I N I . NAME, 
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DO J = l TO OLD FILE 2 ST AT ION!Nl.PARAMS; 
8 f e T i \ ^ K 0 5 * g f S ^ I ? L ^ r 2 ? a r B M i r 2 " ! s U T I 0 N I N l . P 0 I N T E R + J I 

=NUMBER_NEW_PARAMS; 
ISUM=ISUH+l: 

NEwiFILE_STATION!Ml.PARAMS=ISUM; 

NEW'FILE H E A D E R . P A R A M S = N U M B E R _ N E W _ P A R A M S ; 
A L L S C A T E NEW F I L E PARAM; 

llllI.NAME DO 1=1 TO OLD FILE I HEADER.PARAMS;^,_ ^ 
''°jEi.F?LE_PZRAM,PoTNTER^FR0M^OLD^^^ 

°°°b f^Li^^s^i^^R^iSfETpsSra'^^ 
- = 0 L D _ F I L E _ 2 _ P 5 R A M ! T 1 . N A M E ; 

PUT*DATA!NEW_FILE_HEA0ER1 SKIP; 
PUT DATAINEW_FILE_STATIONI SKIP; 
PUT OATAINEW FILE PARAMI SKIP; ,„, 
W R T E FILEINEWFILEI FROM INEW_FILE_HEAOERI; 
WR TE FILEINEWFILEI FROM JNEW FILE_STATI ON I: 
WRITE FILEINEWFILE) FROM (NEW FILE PARAMI. 

PUT DATAlP0INTER_FR0M_0L0_EILE_T SKIP. 
PUT OATAIPOINTER FROM OLO_FILE 21 SKIP, 
PUT D A T A I D U P L I C A T E ^ P O I N T E R ) SKiP; 

ALLOCATE OLD FILE_l OSTA,OLD_FILE_2 DATA,NEW_FILE_DATA, 
DATE.NOW-NEWIFILEIHEADER.STARTING D^TE; 
IF DATE N 0 W = 0 L D F I L E 1 H E A O E R . S T A R T I N G DATE THEN 

REAOIOLD_FILE^I=-T'B;ELSE READ OLD FILE 1='^'B; 
IF DATE NOW-OLD FILE 2 HEADER.STARTINC,DATE THEN 

R E A D I 0 L D _ F I L E _ 2 = ' I ' B ; E L S E R E A 0 _ 0 L 0 _ F I L E _ 2 = - C - B : 
ON ENOFILEIOLDFILlI 
^ ^ ^ ! F ' O L D _ F I L E _ 1 _ H E A D E R . E N D I N G _ D A T E - = N E W _ F I L E _ D A T A . D A T E THEN 

°°^UT LISK'UNEXPECTEO END OF FILE ON O L D F I L l ' ) SKIP; 
GO TO S T O P : 

END; 
R E A D _ 0 L D _ F I L E _ 1 = - 0 ' B ; 

END ; 
ON E N 0 F I L E I 0 L D F I L 2 ) 
^^''iF'oLO_FILE_2_HEADER.ENDING_DATE—NEW_FILE_DATA.0ATE THEN 

° ° ' P U T LISK'UNEXPECTEO END OF FILE ON O L 0 F I L 2 ' ) SKIP; 
GO TO STOP; 

END; 
R E A D _ O L D _ F I L E _ 2 = ' 0 ' B : 

END: 
READ: 

IF READ OLD FILE 1 THEN 
READ F I L E I O L D F I L I ) INTO IOLD_FILE_1_OATA1 : 

IF READ.OLD FILE_2 THEN 
READ F I L E I 0 L D F I L 2 ) INTO IQLD_FILE_2_DATA) : 

IF -.READ_0LD_FILE_1 THEN 
DO; 

OLD FILE 1_0ATA.DATE = 0L0 FILE_2_DATA.DATE ; 
OLD FILE 1 O A T A . H O U R = 1 . E 5 0 ; 
IF O L D _ F I L E _ I D A T A . D A T E = 0 L 0 _ F I L E _ 1 _ H E A D E R . S T A R T I N G _ D A T E 

I -.READ_OLD_FILE_2 THEN 
DO; 

READ_OLD FILE 1='I'B; 
READ FILEIOLOFILll INTO IOLD_FILE_l_DATAI; 

END; 
END; 

IF -.READ_0LD_FILE_2 THEN 
DO; 

0LD_FILE_2_DATA.DATE=0LD FILE_1 DATA.DATE: 
0 L 0 , F I L E , 2 , 0 A T A . H 0 U R = 1 . E 2 0 ; 
IF nLD_FlLE_2_DATA.DATE=0L0 FILE 2 HEADER.STARTING.DATE 

I - READ_0LD_FILE_1 THEN 
DO; 

PUT DATA I0LD_FILE_1_DATA1 SKIP; 
PUT DATA (0LD_FILE_2 DATAl SKIP; 
PUT DATA (N E W _ F I L E _ D 5 T A 1 SKIP; 

READ_0LD_FILE_2='I'B; 
READ F I L E ( 0 L D F I L 2 ) INTO I OLD FILE 2 DATA); 

PUT DATA (OLD FILE_2_DATAI SKIP; -
END; 
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END: 
IF 0LD_FILE_1_0ATA.0ATE—0L0_FILE_2 DATA.DATE THEN 

00; 
PUT LISTCOATES ON OLD FILES DO NOT AGREE'l SKIP; 
GO TO STOP; 

END; 
NEW,FILE_DATA.DATE=OLD,FILE,1_OATA.OATE: 

PUT 0ATATNEW_FILE_DATA.0ATET SKIP; 
DO HGUR=1 TO 24: 

DO J=l TO OLO,FILE,l,HEAOER.PARAMS: 
NEW_FILE,0ITA.PSRIM(HOUR,POINTER FROM_OLD_FILE_lI J 11 

=OC0_FILE_l_DATA.PARAMIH0UR,Jl; 
END: 
00 J=L TO OLD FILE,2_HEA0ER.PARAMS; 

IF DUPLICATE PO T N T E R I J K I THEN 
NEW_FILE_0lTA.PARAMIH0UR,P0INTER_FR0M_0L0_FILE_2!Jl1 

=OL0,FILE_2 DATA.PARAMIHOUR,Jl; 
ELSE IF 0L5_FILE_? DATA.PARAMIHOUR,Jl-=1.E20 THEN 

NEW_FILE_DATA.PARAMIH0UR,P0INTER_FR0M_0LD_FILE_2I Jl 1 
=0L0_FILE_2_0ATA.PARAM!HOUR,J I ; 

END; 
END: 
WRITE FILEINEWFILEI FROM INEW FILE OATAl; 
IF NEW FILE DATA.DATE-—NEW_FICE_HESDER.ENDING_DATE THEN 

GO To RESD; 
STOP: 
PUT DATA I0LD_FILE_1_DATA1 SKIP; 
PUT DATA !0L0_FILE_2 OATAl SKIP; 
PUT DATA INEW_FILE_0STAI SKIP; 
END MERGE; 
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4. SUBFIL Program to E x t r a c t a Subset of a Master Tape 

SUBFIL : PROC OPTIONS I M A I N I : 
DCL DATE L I M I T S F I X E D BINARY I N I T I A L I O l , 

LOWER D A T E ! 0 A T E _ L I M I T S 1 CHARIB I CONTROLLED, 
U P P E R l D A T E ! O A T E _ L I M I T S l C H A R I B I CONTROLLED; 

DCL 1 F ILE_HEAOER. 
2 STATIONS F I X E D B I N A R Y , 
2 PARAMS F I X E D B I N A R Y . 
2 STARTING DATE C H A R I 6 1 . 
2 ENDING_DlTE C H A R I 6 1 ; ^ „ 

DCL 1 F I L E _ 5 T A T I 0 N I F I L E _ H E A O E R . S T A T IONS I CONTROLLED. 
2 NAME C H A R I S l , 
2 POINTER F I X E D B I N A R Y , 
2 PARAMS F I X E D B I N A R Y ; 

DCL 1 FILE_PARAM I F I L E HEADER.PARAMS1 CONTROLLEO, 
2 NAME C H A R I 8 7 ; 

DCL 1 TODAY CONTROLLEO, 
2 DATE C H A R I 6 I , 
2 HOUR!24 I. 

3 PARAM I FILE_HEAOER.PARAMSI ; 
DCL 1 YESTERDAY CONTROLLED. 

2 DATE CHARI61. 
2 HOUR!241, 

3 PARAM I FILE,HEADER.PARAMS); 
DCL 1 SUBFILE HEADER, 

2 S T S T I O N S F I X E D BINARY, 
2 PARAMS FIXED BINARY, 
2 STARTING DATE CHARI61, 
2 ENDING OSTE CHARI61; 

DCL 1 S U B F I L E _ S T A T I 0 N ISUBFILE_HEADER.STATIONS 1 CONTROLLED, 
2 NAME CHARISl, 
2 POINTER FIXED BINARY. 
2 PARAMS FIXED BINARY; 

DCL 1 SUBFILE_PARAM (SUBFILE_HEADER.PARAMSI CONTROLLED, 
2 NAME CHARIBI; 

DCL 1 SUBFILE DATA CONTROLLEO. 
2 DATE CHARI61. 
2 H0URI241. 

3 PARAM ISUBFILE_HEADER.PARAMS); 
DCL 0 U T _ S T A T I 0 N S FIXED BINARY 131.0). 

OUT PARAMS FIXED BINARY 131.01; 
DCL 1 OUT_PARAM lOUT PARAMSI CONTROLLED, 

2 POINTER FixED BINARY, 
2 DELAY FIXEO DECIMAL 12); 

DCL 1 DUM _ 0 U T PARAM 1100) CONTROLLED, 
2 POINTER FIXED BINARY, 
2 DELAY FIXED DECIMAL (2); 

OCL 1 OUTPUT HEADER, 
2 L S B E L (101 CHAR(8), 
2 STATIONS FIXEO BINARY (31,01. 
2 PARAMS FIXED BINARY (31.01, 
2 NUMBER,OBS FIXED BINARY (31.01; 

DCL 1 OUTPUT,STATlON (OUTPUT_HEADER.STAT IONS I CONTROLLEO, 
2 N5ME CHARIBI. 
2 POINTER FIXED BINARY. 
2 PARAMS FIXED B I N A R Y ; 

DCL 1 OUTPUT,PARAM (OUTPUT_HEADER.PARAMSI CONTROLLED. 
2 STATION CHARIBI, 
2 NAME CHARIBI; 

DCL 1 DUM_OUTPUT_PARAM!1001 CONTROLLED, 
2 STATION CHARIBI. 
2 NAME CHAR(81; 

DCL PRINT_TITLE (10) FLOAT DECIMAL (161, 
PRINT_DATEd) FLOAT DECIMAL (16). 
S§iMI-.^,I£I'°'^ iRHI-S?''*'^S) CONTROLLED FLOAT DECIMAL (161. 
£§ M I - S ? S L , ,ARy^TK*£*"5' CONTROLLED FLOAT DECIMAL (161, 
PRINT_PARAM IJDUM.IOUM ) CONTROLLED: 

R̂ f- jf?k'!l fiJ^foSi'^*'*'' (31.01. JDUM FIXED BINARY oi.CI ; 

PUT LISTI'MASTER FILE HEADER INFORMATION'1 PAGE; 
READ FILEIMASTERl INTO (FILE HEADERl '»'«^t' 
PUT DATAlFILE_HEADERISKIP; 
ALLOCATE FILE STATION; 
READ FILEIMASTERl INTO (FILE STATION); 
PUT D A T A ( F I L E _ S T A T I 0 N ) S K I P : - • 
ALLOCATE FILE PARAM; 

?5?''DSIk^!??L^??iRiSj?Kl^';'-^-^*«*'^" 
NEXT: Jt'-gi^I^ l°E°,rksn°,^''' YESTERDAY: 

CLOSE FILEIMASTERl; 
ON ENDFILEIMASTERl BEGIN; 
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PUT LISTI'ENO OF FILE SENSED ON MASTER'1SKIP; 
GO TO NEXT ;ENO; 
READ FILE IMASTERl IGNOREOl; 
CLOSE FILEICARDSl; 

G E T C A R D : G E T EDITICARDIIAl8011: 
IF INDEXICARD.'END ' l-.= 0 THEN GO TO END: 
IF INOEXICARD.'STOP'1 — 0 THEN GO TO STOP; 
WRITE FILEICARDSl FROM ICAROI; 
GO TO GETCARD; 

END: CLOSE FILEICARDSl: 
CALL INPUT; 
CALL S E A R C H ; 
GO TO NEXT; 

INPUT: PROC: 
DCL PARAMS FIXEO BINARY.BANDS FIXED BINARY, 

DELAY FIXED DECIMAL 121; 
OCL STATION CHAR I 81.PARAM CHARIBI; 

ON NAMEICARDSI BEGIN; 
PUT LISTI'THE FOLLOWING DATA IS OUT OF ORDER: '.DATAFlELD)SKIP; 
GO TO N E X T ; E N D ; 
ON ENOFILEICARDSl BEGIN; 
PUT LISK'UNEXPECTEO EOF ON CARD INPUT ' ISK IP ; 
GO TO NEXT;ENO; 
PUT L I S K ' I N P U T DATA'IPAGE; 
GET FILEICARDSl E D I K LABEL I ( lOA ( 8 1 I ; 
DO 1 = 1 TO 1 0 ; 
UNSPECIPRINT_TITLE!I 11-UNSPEC(LABEL(I 11: 
END; 
PUT EOIKLABELK 10A(8 )1SKIP; 
FREE LOWER DATE; FREE UPPER_OATE; 
OATE,LIMITS=l; 
ALLOCATE LOWER DATE; ALLOCATE UPPER,DATE; 
LOWER_DATE(1)=FlLE_HEADER.STARTING DATE; 
UPPER DATEI1)=FILE HEADER.ENDING D J T E ; 
PUT DlTAILOWER D A T E I 11. UPPER DATEdl ISKIP; 
PUT L i s K ' o u T S T A T I O N R E Q U E S T S ' I S K I P ; 
GET FILEICARDSl DATA lOUT STATIONSl; 
IF OUT S T A T I 0 N S = 0 THEN BECiN; 
PUT LIST!'NO OUT STATIONS REQUESTED'1 SKIP; 
GO TO NEXT;ENO; 
OUTPUT_HEAOER.STATI0NS=0UT_STATIONS: 
FREE 0 U T P U T _ S T A T I 0 N ; 
ALLOCATE 0 U T P U T _ S T A T I O N ; 
OUT PARAMS=0; 
ALLOCATE DUM_OUT PARAM; 
ALLOCATE DUM_0UTPUT,PARAM; 
DO 1=1 TO O U T _ S T A T I O N S ; 
PARAMS=0; 
GET FILEICARDSl DATAlSTAT ION,PARAMS1; , 
PUT DATAISTATIONISKIP; 
DO N=l TO FILE HEADER.STAT IONS; 
IF S T A T I 0 N = F I L E _ S T A T I 0 N ! N 1 . N A M E THEN GO TO FIND_N2; 
P U T ' L I S T O S T A T I O N NAME ',STATION,' NOT RECOGNI ZED'I ; GO TO NEXT; 

FIND N2:0UTPUT_STATI0NI I I.NAME-STATION; 
OUTPUT STATIONlI I . P 0 I N T E R = 0 U T _ P A R A M S ; 
IF PARSMS=O THEN BEGIN; 
PARAMS=FILE„STATIONINI.PARAMS; 
IF OUT P A R A R S + P A R A M S > 1 0 0 THEN BEGIN; , „. I C „ . D -

PUT L I S T I ' N U M B E R OF PARAMETERS GREATER THAN K O ' ISKIP; 
GO TO N E X T ; E N D ; 
OUTPUT STATIONIl1.PARAMS=PARAMS; 
DELAY=D; 

DUM O U T P U T _ P A R A M I ' O U T _ P A R A M S + J I . S T A T I O N = S T A T I O N ; 

P A R S M = 
F I L E P A R A M I F I L E S T A T I O N I N L . P O I N T E R + J L . N A M E ; 
PUT OATAIPARAM.DELAYISKIP; „.„.„. 
DUM_0UTPUT_PARAMIOUT PARAMS+Jl.NAME= PARAM. pniNTFR+J-
DUM OUT PARAMIOUT_PARAMS+Jl.POINTER=FILE_STATI0N!NI.PDINThR+J, 
DUM_0UTlPARAMI0UT PARAMS +J 1.DELAY = DELAY: 
E N D ; /* PARAM LOOP */ 
GO TO NEWSTA; END: ENO'„^^,.,. 
IF OUT,PARAMS+PARAMS>100 THEN BEGIN, iro.i<;KIP-
PUT LISTI-NUMBER OF PARAMETERS GREATER THAN 100'ISKIP, 
GO TO N E X T : E N D ; 

OUTPUT STATION!I).PARAMS=PARAMS; 
DO J=l TO PARAMS; 
GET F I L E I C A R D S ) DATAlPARAM,DELAY); 
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PUT OATAIPARAM,DELAYISKIP: DADAM-

8yK-8tJi?y^?SSSS18uW^A*Si:j!: JfTSa?s*?ATioN; 
???A^AjeF!,!^^A'JSJ{^¥L^:'^TSKSf:?^).POINTER+Ml.NA«E 
THEN GO TO FIN0_M2: 
Dn?';"f<;T(VRAR'jMFTFR NAME '.PARAM.' NOT RECOGNI ZED'I; GO TO NEXT; 

FIND M2:SyS_bi?!pA^rMt35^!?ARAR| + J !gi;TER = FILE_STATIONINl.POINTER + M: 
DUM OUT PARAMI0UT,PARAMS+J1.DELAY=DELAY, 
EN D T /* PARAM LOOP */ .„.„^ 

NEWSTA: OUT PARAMS=OUT_PARAMS+PARAM$, 

END! /*STATION LOOP */ , „.„.„^ 
OUTPUT HEADER.PARAMS=OUT_PARAMS; 
FREE OUTPUT_PARAM: 
ALLOCATE OUTPUT,PARAM: 
FREE 0 U T _ P A R A M : 
ALLOCATE OUT„PARAM; 
FREE P R I N T _ S T A T I Q N ; 
ALLOCATE PRINT_STATION; 
FREE P R I N T _ N A M E : 
ALLOCATE PRINT,NAME; 
DO J=l TO OUT PARAMS; . ., ,, 
OUTPUT PARAM!3l=DUM,auTPUT PARAMIJl: 
OUT P A R A M I J I = D U M , O U T , P A R A M T J I ; 
STATIQN=OUTPUT_P7SRAMTJI. STATION; 
PARAM = 0 U T P U T _ P A R A M I JI.NAME ^, ,i ^. ,,„.,, . 
UNSPEC!PRINT_STATI0NIJll=UNSPEC STATIONl: 
UNSPECIPRINT_NAME IJl)=UNSPECIPARAMI; 
END; 
FREE D U M _ 0 U T P U T , P A R A M ; 
FREE D U M _ 0 U T _ P A R A M ; 
RETURN: 
END I N P U T ; 

S E A R C H : PROC; 
DCL HOUR FIXED BINARY: 
DCL D A T E . K E Y BIKll IN IT I ALI • O'BI ; 
DCL DATE LIMIT FIXED BINARY; 
DCL DELA? HOUR FIXED BINARY; 
DCL YEAR CHARI2I, MONTH CHARI21, DAY CHARI21; 

IDUM=24; J D U M = O U T _ P A R A M S ; 
DATE LIMIT=l; 
PUT CISTI'SUB FILE HEADER INFORMATION'I PAGE; 
/* CREATE SUB FILE HEADER */ , , 
SUBFILE HEADER.STAT IONS=OUTPUT_HEADER.STAT IONS; 
SUBFILE HEADER.PARAMS=OUTPUT_HEAOER.PARAMS; 
SUBFILE-HEADER.STARTING_DATE=FILE_HEADER.STARTING_DATE; 
SUBFILE-HEADER. ENDING DATE=FILE_HEADER. ENDING_DATE; 
PUT O A T S I S U B F I L E , H E A D E R T S K I P ; 
WRITE FILEISUBFICEI FROM ISUBFILE,HEAOER1: 
/* CREATE SUBFILE STATION DEFINITIONS */ 
FREE S U B F I L E _ S T A T I O N : 
ALLOCATE S U B F I L E , S T A T I 0 N ; 
SUBFILE S T A T I O N = O U T P U T STATION; 
PUT DATTSISUBFILE STATIONISKIP; 
WRITE FILEISUBFICEI FROM ISUBFILE STATIONl; 
/* CREATE SUB FILE PARAMETER DEFINITIONS */ 
FREE S U B F I L E _ P A R A M ; 
ALLOCATE SUBFILE PARAM; 
DO N=l TO O U T _ P A R A M S ; 
SUBFILE_PARAM.NAME(N)=OUTPUT_PARAM.NAME INI: 
END; 
PUT DATAISUBFILE,PARAMISKIP; 
WRITE FILEISUBFICEI FROM ISUBFILE PARAMI; 
FREE S U B F I L E _ D A T A ; 
ALLOCATE SUBFILE DATA; 
FREE P R I N T _ P 5 R A M ; 
ALLOCATE PRINT PARAM; 
ON ENDFILEIMASTERl BEGIN; 
PUT LISK'END OF FILE SENSED ON MASTER'1 SKI P: 
GO TO RETURN: END; 
READ FILEIMASTERl INTO ITODAYl; 
Y E S T E R D A Y = T 0 D A Y ; 

DATES: /* LOOP ON DATES - TEST BETWEEN DATE LIMITS •/ 
IF TODAY.DATE=LOWER DATEIDATE LIMIT) THEN BEGIN; 
D A T E _ K E Y = ' 1 ' B ; GO TO HOURS; -
END; 
IF TODAY.OATE=UPPER,OATE!DATE_LIMIT) THEN BEGIN; 
DATE_KEY='C'B;DATE_CIMIT=DATE LIMIT+I; 
GO TO HOURS; 
END; 
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IF OATE_KEY='0'B THEN GO TO NEWOATE; 
HOURS: /* LOOP ON HOURS */ 

SUBFILE,DATA.DATE=TODAY.DATE; 
PUT DATAISDBFILE_OATA.OATEISKIP; 

YEAR =SUBSTR|T0DAY.DATE,1.2I: 
M0NTH=SUBSTRIT0DAY.DATE.3.2l: 
DAY =SUBSTRIT0DAY.DATE,5,2I; 
UNSPEC!PRINT_DATE!111-UNSPECI YEAR| I'/'| |MONTH) I '/' I IDAY); 
00 HOUR-l TO 24; 
00 J=l TO OUT PARAMS; 
DELAY_HOUR=HODR-OUT PARAMIJl.DELAY; 
IF DELAY H0UR<1 THEN BEGIN; 
SUBFILE DATA.PARAM IHOUR,J)= 
Y E S T E R 0 7 S Y . P A R A M I 2 4 + O E L A Y _ H O U R . O U T P A R A M . P O I N T E R I J ) I : 
PRINT PARAM!J.HOURI= 
Y E S T E R D A Y . P A R A M ! 2 4 + D E L A Y , H 0 U R . 0 U T PARAM.POINTER!JlI; 
GO TO SKIP;END; 
ELSE BEGIN: 
SUBFILE DATA.PARAM IHOUR.Jl= 
TODAY.PiRAMIOELAY HOUR.OUT_PARAM.POINTER I Jl 1 ; 
PRINT_PARAM!J,HOURl= 
TODAY.PARAMIDELAY HOUR.QUT_PARAM.POINTERI J 11: END; 

SKIP: END: /* PARAM LOOP •/ 
END: /• HOUR LOOP */ 
WRITE FILEISUBFILEl FROM ISUBFILE DATAl; 

NEWOATE:IF DATE,LIMIT>OATE_LIMITS THEN RETURN; 
YESTERD7SY= TODAY: 
READ FILEIMASTERl INTO ITODAYl: 
GO TO DATES: 

RETURN: RETURN; 
END SEARCH; 

STOP: END SUBFIL; 
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5. FUNCTION Funct ions of Parameters on a Master Tape 

FUNCTN : PROC OPTIONS I M A I N I ; 
DCL DATE LIMITS FIXED BINARY I N I T I A L I O l , 

LOWER DATEIDATE_LIMITS1 CHARIBI CONTROLLED, 
UPPERlDATEIDATE L IMITSl CHARIBI CONTROLLED; 

DCL I FILE_HEAOER. 
2 STATIONS FIXED BINARY. 
2 PARAMS FIXED BINARY. 
2 STARTING,OATE CHARI61, 
2 ENDING DiTE CHARI 6 1 : , . ,„...,„„..,.„ 

DCL I FILE STATION IFILE_HEAOER.STAT IONS 1 CONTROLLED. 
2 NAME CHARIBI. 
2 POINTER FIXED BINARY. 
2 PARAMS FIXED BINARY; „„. ,„ 

DCL 1 FILE PARAM IF ILE HEADER.PARAMS1 CONTROLLEO, 
2 NAME CHARI87: 

DCL 1 TODAY CONTROLLED. 
2 DATE CHARI61. 
2 HOUR I 24 I . 

3 PARAM !FILE_HEADER.PARAMSI; 
DCL 1 YESTERDAY CONTROLLED. 

2 DATE CHARI61. 
2 HOUR!241. 

3 PARAM IFILE_HEADER.PARAMSI: 
DCL 1 SUBFILE,HEADER, 

2 STlTIONS FIXED BINARY, 
2 PARAMS FIXED BINARY, 
2 STARTING_DATE CHARI61, 
2 ENDING DATE CHARI61; 

DCL 1 S U B F I L E _ S T A T I 0 N ISUBFILE_HEADER.STATIONS1 CONTROLLEO, 
2 NAME CHARISl, 
2 POINTER FIXED BINARY, 
2 PARAMS FIXED BINARY; 

OCL 1 SUBFILE_PARAM ISUBFILE_HEADER.PARAMSI CONTROLLED, 
2 NAME CHARISl: 

DCL 1 SUBFILE DATA CONTROLLED. 
2 DATE CHARI6I . 
2 H0URI241. 

3 PARAM ISUBFILE_HEADER.PARAMSI; 
OCL 0UT_STATIONS FIXED BINARY 1 3 1 . 0 1 . 

IN_STATIONS FIXED BINARY 1 3 1 , 0 1 , 
QUT_PARAMS FIXEO BINARY 1 3 1 , 0 1 , 

IN PARAMS FIXED BINARY 1 3 1 , 0 1 ; 
DCL 1 OUT PARAM lOUT PARAMSI CONTROLLED, 

7 POINTER FIXED BINARY, 
2 DELAY FIXED DECIMAL 1 2 ) ; 

DCL 1 DUM_OUT PARAM 11001 CONTROLLED, 
2 POINTER FIXEO BINARY, 
2 DELAY FIXED DECIMAL ( 2 1 ; 

DCL 1 OUTPUT_HEADER, 
2 LABEL (101 CHARISl, 
2 STATIONS FIXED BINARY 1 3 1 , 0 1 . 
2 PARAMS FIXED BINARY 1 3 1 . 0 1 . 
2 NUMBER OBS FIXEO BINARY 1 3 1 . 0 1 : 

DCL 1 OUTPUT STATION IOUTPUT_HEADER.ST AT IONS) CONTROLLED. 
2 NSME CHARISl. 
2 POINTER FIXED BINARY, 
2 PARAMS FIXED BINARY; 

DCL 1 OUTPUT,PARAM IOUTPUT_HEADER.PARAMSI CONTROLLEO, 
2 STATION CHARISl, 
2 NAME CHARIBI: 

DCL 1 DUM_OUTPUT PARAMIIOOI CONTROLLEO. 
2 STATION CHARIBI. 
2 NAME CHARIS) ; 

DCL PRINT_TITLE 110) FLOAT DECIMAL 1 1 6 ) , 
PRINT_OATEdl FLOAT DECIMAL 1 1 6 1 , 
SS', l; i I -?,ISI '°N lOUT PARAMSI CONTROLLEO FLOAT DECIMAL ( 1 6 1 , 
SSR^T-S^SL , ,^Ry^TS*S**^^' CONTROLLED FLOAT DECIMAL ( 1 6 1 , 
PRINT_PARAM (JDUM,lDUM ) CONTROLLED, 

DUM PARAM (KDUM,IDUM | CONTROLLED: 
DCL PARAMS FIXED BINARY,BANDS FIXED BINARY, " '"- ' - • ' ' ' • 

DELAY FIXEO DECIMAL ( 2 1 ; 
DCL STATION CHAR I 81,PARAM CHARISl; 

B̂ l: IT. nn'o IJ^RJ \ll:°o\'; '"'"' '"<" '̂'̂ '̂̂ ^ ' ' i '^" 
DCL CARD CHARISOI; 

PUT L I S K ' M A S T E R FILE HEADER INFORMAT ION ' I PAGE ; 
READ FILEIMASTERl INTO IFILE HEADERl '>"^^*^' 
PUT 0ATAIFILE_HEADER1SKIP; - ''""'='"• 
ALLOCATE FILE STATION; 
READ FILEIMASTERl INTO IFILE STATIONl; 
PUT D A T A l F I L E _ S T A T I 0 N 1 S K I P ; ' 
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ALLOCATE FILE PARAM; 
READ FILEIMASTERl INTO IFILE_PARAM1; 
PUT DATA !FILE_PARAMISKIP; 
ALLOCATE TODAY: ALLOCATE YESTERDAY: 

NEXT: /* BEGIN NEW CASE */ 
CLOSE FILEIMASTERl; 
ON ENDFILEIMASTERl BEGIN; 
PUT LISK'END OF FILE SENSED ON MASTER'I SKI P; 
GO TO NEXT ;ENO: 
READ FILE IMASTERl IGNOREOl; 
CLOSE FILEICARDSl; 

GETCARO:GET EDITICARDIIAl8011; 
IF INDEXICARD.'END ' 1 — 0 THEN GO TO END: 
IF INDEXICARO,'STOP'l-. = 0 THEN GO TO STOP; 
WRITE FILEICARDSl FROM ICAROI; 
GO TO GETCARD: 

END: CLOSE FILEICARDSl: 
CALL INPUT; 
CALL S E A R C H : 
GO TO NEXT; 

INPUT: PROC; 
ON NAMEICARDSI BEGIN; ,.^.^ „,f..,„ 
PUT LISTI'THE FOLLOWING DATA IS OUT OF ORDER: '.OATAFIELO1SKIP; 
GO TO NEXT;END; 
ON ENOFILEICARDSl BEGIN; 
PUT LISK'UNEXPECTEO EOF ON CARD INPUT' ISKIP: 
GO TO NEXT;END: 
PUT L I S K ' I N P U T DATA'IPAGE; 
GET FILEICARDSl EDITI LABEL I I lOAIS 1 ) ; 
00 1=1 TO 10; 
UNSPEC!PRINT_TITLEII)1 = UNSPECI LABEL I I I I: 
END: 
PUT E D I K L A B E L I I l O A I B K S K I P ; 
FREE LOWER_OATE: FREE UPPER_DATE; 
ALLOCATE LOWER DATE; ALLOCATE UPPER.DATE; 
LOWER DATE!1)=FlLE_HEADER.START!NG DATE; 
U P P E R - D A T E ! 1 ) = F I L E , H E A 0 E R . E N D I N G 0 3 T E ; 
PUT D S T A I L 0 W E R _ 0 A T E ! 1 1 . U P P E R _ D A T E ! 1 I ISK IP : 
OUT PARAMS=0; . , , „ 
P U T - L I S T I ' IN STATION REQUESTS'1 SKIP: 
GET FILEICARDS) DATA I IN_STATIONS): 
OUT STATIONS=IN_STATIONS: 
IF OUT STATIONS=O THEN BEGIN; ,„^„.,,„,„ 
PUT LIST!'NO IN STATIONS REQUESTED')SKIP; 
GO TO RETURN; END; ,.,,„.,,. 
OUTPUT HEADER.STATIONS=OUT_STATIONS; 
FREE - 0 U T P U T _ S T A T I 0 N ; 

ALLOCATE OUTPUT_STATI ON ; , 
OUT PARAMS=0; 
ALLOCATE DUM_OUT,PARAM; 
ALLOCATE OUM_OUTPUT PARAM; 
00 1=1 TO OUT_STATIONS; 
GET*FILEICARDSI DATAlSTATION,PARAMSI; 
PUT DATAISTATIONISKIP; 
?? rTiTl8N = ̂ ^LE::i?fT?6^ia)I™^E THEN GO TO FIND_N2; 
P U T ' L I S T O S T A K O N NAME ' . S T A T I O N . ' NOT RECOGNI Z E D ' 1 : GO TO NEXT; 

F I N D _ N 2 : 0 U T P U T _ S T A T I 0 N I I 1 . N A M E = S T A T I 0 N ; 
OUTPUT STATIONl I 1.POINTER = OUT_PARAMS. 
IF PARTSMS-O THEN B E G I I ^ I ; „ . „ . „ ^ . 
PARAMS=FILE STAT I ON INI.PARAMS; 
^ST°fls?f^SSSBiR*%r^lR°°AME'ViSs'!^rAfER THAN lOO'lSKIP; 
GO TO NEXT:END; 
OUTPUT^STATIO^II I.PARAMS = PARAMS: 
DELAY=D; 
0UM:^5uTPUT!pARAMi0UT_PARAMS + J l .STATI0N=STATI0N; 
FILE^PARAMIFILE STATIONINl.POINTER+Jl.NAME: 
PUT OATAIPARAM.DELAYISKIP; DABAM-

8l]^8lj^^IRS5?ru^^IR^rst:;?^pii ;E^^^=FIL !?7iTi^^ 
DUM"0UT-PARAM I OUT,PARAMS + Jl.DELAY = OELAY, 
END: /* PARAM LOOP */ ^ „ 
GO TO NEWSTA: END: ,^„ xS^P,''acr IM • 
IF OUT PARAMS+PARAMS>100 THEN BEGIN. 
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PUT LISTI'NUMBER OF PARAMETERS GREATER THAN l O O ' l S K I P ; 
GO TO N E X T ; E N D ; 
OUTPUT STATION!Il.PARAMS=PARAMS; 
DO J=l TO PARAMS; 
DELAY=0; 
GET FILEICARDS) DATA(PA RAM,DELAY1 ; 
PUT DATA(PARAM,DELAYISKIP; 
DUM OUTPUT P A R A M ( 0 U T _ P A R A M S + J I . N A M E = P A R A M ; 
OUM-OUTPUT-pARAM(OUT PARAMS +J 1.STATlON-STAT ION; 
DO M=i TO FILE S T A T I O N I N I . P A R A M S ; 

IF PARAM-FILE PAR AM(FILE_STAT I ON(N1.POINTER+Ml.NAME 
THEN GO TO F I N D _ M 2 ; 
END;/* M LOOP*/ 
PUT LISK'PARAMETER NAME '.PARAM,' NOT RECOGNI ZED'I: GO TO NEXT; 

FIND M2:DUM OUT PARAMIOUT_PARAMS +J 1.POINTER = FILE_STATIONIN1.POINTER+M; 
OUMlOUT PARAMIOUT PARAMS +J 1.DELAY = OELAY: 
END; /*-pARAM LOOP */ 

NEWSTA: OUT PARAMS=OUT_PARAMS+PARAMS: 
END; /*STATION LOOP */ 
OUTPUT_HEADER.PARAMS=OUT_PARAMS; 
FREE O U T P U T _ P A R A M ; 
ALLOCATE OUTPUT,PARAM: 
FREE 0 U T _ P A R A M ; 
ALLOCATE OUT_PARAM: 
FREE P R I N T _ S T A T I 0 N ; 
ALLOCATE P R I N T _ S T A T I 0 N ; 
FREE PRINT_NAME; 
ALLOCATE PRINT NAME; 
00 J=l TO OUT PARAMS; 
OUTPUT_PARAM(ll=OUM OUTPUT PARAM(J1; 
OUT PARAM(JI=DUM OUT P A R A M T J I ; 
S T A T I 0 N = 0UTPUT_P/5RAMTJ1 .STATION; 
PARAM =OUTPUT PARAMI J1.NAME ; 
UNSPECI PR IN TESTATION IJl1=UNSPEC! STATIONl; 
UNSPEC!PRINT_NAME I J 1l = UNSPECI PAR AMI; 
END; 
FREE DUM_OUTPUT PARAM; 
FREE DUM OUT PARAM; 

RETURN: IN P A R A M S = 0 U T _ P A R A M S ; 
RETURN: 
END INPUT; 

SEARCH: PROC; 
DCL HOUR FIXED BINARY; 
DCL DATE_KEY BITILL INITIALI'0'BI; 
DCL DATE_LIMIT FIXEO BINARY; 
OCL DELAY HOUR FIXED BINARY; 
DCL YEAR C H A R ( 2 1 . MONTH CHAR(21. DAY CHAR(2I; 
DCL FUNCTION CHAR(8); 

IDUM=24; JDUM= IN_PARAMS; 
DATE LIMIT-l; 
GET FILE(CARDS I DATA(FUNCTION.PARAMS); 
PUT DATAIFUNCTIONISKIP; 
IF PARAMS-0 THEN BEGIN; 
PUT L I S K ' N O FUNCTION PARAMETERS REQUESTS D'1 SK I P ; 
GO TO NEXT; END; 
OUT_PARAMS=PARAMS; 
KDUM=OUT PARAMS; 
PUT L I S T T ' S U B FILE H E A D E R INFORMATION'IPAGE: 
/• CREATE SUB FILE HEADER */ 
S U B F I L E _ H E A O E R . S T A T I O N S = I ; 
SUBFILE_HEADER.PARAMS=PARAMS; 
S U B F I L E _ H E A 0 E R . S T A R T I N G _ D A T E = F I L E HEAOER.STARTING DATE; 
SUBFILE_HEAOER. END ING,OATE=FILE HEADER. ENDING-DATE; 
PUT DATAISUBFILE H E A D E R T S K I P : 
WRITE FILE(SUBFICE) FROM ISUBFILE HEADERl; 
/* CREATE SUBFILE STATION DEFINITIONS */ 
FREE SUBFILE_STATION; 
ALLOCATE SUBFILE STATION; 
SUBFILE_STATI0N.NAME(11-FUNCTION; 
SU8FILE_STATI0N.P0INTER(11=0; 
SUBFILE,STATION.PARAMSdl=PARAMS; 
PUT D A T 3 ( S U B F I L E _ S T A T I 0 N ) S K I P ; 
WRITE FILEISUBFILEl FROM (SUBFILE STATION); 
/* CREATE SUB FILE PARAMETER DEFINITIONS */ 
FREE SUBFILE_PARAM; 
ALLOCATE SUBFILE PARAM; 
DO N=l TO OUT P A R A M S ; 
GET FILE(CAR05l DATA(PARAM1; 
PUT DATA(PARAMISKIP; 
SUBFILE_PARAM.NAME(N1=PARAM; 
END; 
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PUT DATA(SUBFILE PARAMISKIP: 
WRITE FILEISUBFICEI FROM !SUBFILE.PARAMl; 
FREE SU8FILE_DATA; 
ALLOCATE SUBFILE DATA: 
FREE P R I N T _ P 5 R A M : 
ALLOCATE PRINT PARAM; 
FREE D U M _ P S R A M : 
ALLOCATE DUM PARAM; 
ON ENDFILEIMlSTERl BEGIN; 
PUT LISK'END OF FILE SENSED ON MASTER' 1 SKI P; 
GO TO RETURN: END; 
READ FILEIMASTERl INTO ITODAYl; 
YESTERDAY-TODAY: 

DATES: /* LOOP ON DATES - TEST BETWEEN DATE LIMITS */ 
IF TODAY.OATE = LOWER DATE IDATE_LI MIT1 THEN BEGIN: 
DATE K E Y = ' 1 ' B ; GO TO HOURS; 
END: 
IF TODAY.DATE=UPPER DATE IDATE_LlMIT1 THEN BEGIN: 
DATE K E Y = ' C ' B ; D A T E _ C I M I T = D A T E _ L I M I T + 1 ; 
GO TD HOURS; 
END: 
IF DATE_KEY='0'B THEN GO TO NEWDATE; 

HOURS: /• LOOP ON HOURS */ 
SUBFILE DATA.DATE=TODAY.DATE: 

PUT DATAISIJBFILE DATA.DATEISKIP; 
YEAR =SUBSTRlT00AY.DATE,1.2l; 
MONTH-SUBSTRITODAY.DATE.3.2 1; 
DAY =SUBSTR!T0DAY.DATE.5,21; ., ,, , „.„, 
UNSPEC!PRINT_OATEI 11 I=UNSPECI YEAR I I'/'IIMONTHI | '/'I IDAYI; 
IF IN_PARAMS=0 THEN GO TO SKIPP: 
DO H0UR=1 TO 24; 
DO J-1 TO IN_PARAMS: 
DELAY H0UR=HOUR-OUT_PARAMIJl.DELAY: 
IF DELAY H0UR<1 THEN BEGIN; 
YESTERDAY.PARiM(24+DELAY_H0UR.0UT_PARAM.P0INTER(Jl1; 
GO TO SKIP;END; 
ELSE B E G I N ; 
PRINT PARAMI J.H0UR1= , ,^„, ,. , <;.,„. 

TODAYTPARAM(OELAY HOUR.OUT_PARAM.POINTER(JIi; END: 
SKIP: END; /* PARAM LOOP •/ 

E N D ; /* H O U R LOOP */ 
SKIPP: NYEAR=YEAR; NMONTH=MONTH; NDAY-DAY; , _ . „ . „ , , , , 

CALL FORTRININYEAR,NMONTH.NDAY. I N_PARAMS.PRINT_P ARAM 1 1 . 1 ) . 
OUT PARAMS.OUM_PARAMd. 1) ) ; 
00 HOUR-1 TO 24 : 
S U 8 F 1 L E I O A T A ! P A R A M ( ' H 6 U R . K I = OUM_PARAM(K.HOURl ; 
ENO;END; * 
WRITE FILEISUBFILEl FRO? 'SUBFILE DATA I; 

NEWDATE: IF DATE_LIMIT>DATE_LI MITS THEN RETURN; 
YESTERDAY= T O D A Y ; . ^ ,x„„...,. 
READ FILEIMASTERl INTO ITODAYl: 
GO TO DATES; 

RETURN: RETURN; 
END SEARCH: 

STOP: END FUNCTN; 
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1. SEARCHl Search of Master Tape for Specified Information 

SUBROUTINE TWODPK ARA Y. I CT . JCT . TI TLE .ROWTl .R0WT2 .COLT 1. C0LT21 
C 
C TWODPT PRINTS A TWO-DIMENSIONAL ARRAY. IT 
C PRINTS A TITLE LINE AND TWO LINES OF COLUMN 
C TITLES. WHICH ARE FOLLOWED BY 50 LINES UP 
C TO TEN COLUMNS WIDE PLUS THE INDEX COLUMN. 
C WHICH CONTAINS DATE AND HOUR. 
C ARGUMENTS ARE -
C 
C ARAY - THE TWO-DIMENSIONAL ARRAY 
C TO BE PRINTED. 
C ICT - NUMBER OF ROWS IN ARRAY. 
C JCT - NUMBER OF COLUMNS IN ARRAY. 
C TITLE - PAGE TITLE I10A8I. 
C ROWTl - ARRAY DIMENSIONED BY ICT, CON-
C TAINING DATE FOR EACH ROW 
C (A81. 
C R0WT2 - ARRAY DIMENSIONED BY ICT. CON-
C TAINING HOUR FOR EACH ROW 
C IA4. PRINTED AS A21. 
C COLTl - ARRAY DIMENSIONED BY JCT. CON-
C TAINING FIRST LINE OF TITLE 
C FOR EACH COLUMN IA8I. 
C C0LT2 - ARRAY DIMENSIONED BY JCT, CON-
C TAINING SECOND LINE OF TITLE 
C FOR EACH COLUMN (A8I. 

REAL*8 TITLEI101,ROWTl111,COLTlI11,C0LT2111 
REAL*4 ARAYdCT,11,R0WT2!11 
11=1 
IJ=1 
IMAX=0 
JMAX-0 
MAX = 0 
IFLAG=0 

20 IEND=JCT 
40 MIN=MAX+1 

MAX-MI NO I MAX+ 10,I END I 
IFIIFLAG.NE.Ol GO TO 47 

45 NROW=0 
46 CONTINUE 

PRINT 210,ITITLEIII,1=1,10) 
47 PRINT 220 

PRINT 230, ICOLTll J O , JC-MIN,MAX) 
PRINT 23C.ICOLT2I J O . JC-MIN,MAXl 
PRINT 230 
IMAX=MINOI11+52.ICTI 
IDIF=IMAX-I1+5 
NROW=NROW+IOIF 
JMAX-MINOIIJ+9.JCTI 
DO 65 1=1 I,IMAX 

65 C O N K N U F " ' " " " ^ ^ ' ' ' ' ''""^^ " ' ' ' *'**^' ' ' ̂  ' • J=I J' JMAXl 
IFIIMAX.GE.ICT) GO TO 70 
II=IMAX+1 
GO TO 46 

70 IFI JMAX.GE.JCT) GO TO 130 
SO 11=1 

I J-JMAX+1 
IFIINROW+IDIF-571.GT.O) GO TO 84 

82 IFLAG=1 
GO TO 40 

84 IFLAG=0 
GO TO 40 

130 CONTINUE 
DO 140 1=1,25 
PRINT 150 

150 FORMAT!' 'I 
140 CONTINUE 

RETURN 
210 FORMATI1H1,19X,10AS1 
220 F0RMATI///1 
230 F0RMATI12X,10I4X,A8I1 
240 F0RMATI1X,A8.1X.A2,10F12.31 

END 
APDATA: PROC OPTIONS!MA INI; 

°'' LS.IiR^iSIJ?DSlE'^PlS{¥?rcAXnj?43ifROLLED 
L0WER_H0URIH0UR_L1MITSI FIXEID BINARY rn.iTPO. .rn 
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U P P E R _ H 0 U R ( H 0 U R _ L I M I T S 1 FIXED BINARY CONTROLLED; 
OCL 1 F1LE_HEA0ER. 

2 STATIONS FIXED BINARY, 
2 PARAMS FIXEO BINARY, 
2 STARTING DATE CHARI6I. 
2 ENDING D 5 T E CHAPI61; 

DCL 1 FILE STATION IFILE_HEAOER.STAT IONS I CONTROLLEO, 
2 NAME CHARI81. 
2 POINTER FIXEO BINARY. 
2 PARAMS FIXEO BINARY: 

DCL 1 FILE PARAM IFILE,HEADER.PARAMSI CONTROLLEO. 
2 NAME CHARIST: 

DCL 1 TODAY CONTROLLED, 
2 DATE CHARI61. 
2 HOURl241. 

3 PARAM IFILE_HEAOER.PARAMSI; 
OCL 1 YESTERDAY CONTROLLED, 

2 DATE CHARI61. 
2 HOUR I 24 1. 

3 PARAM IFILE HEADER.PARAMS1; 
DCL 1 MET PARAM IMET PARAMS7 CONTROLLED. 

2 POINTER FIXED BINARY, 
2 BANDS FIXED BINARY, 
2 BAND!101, ,.„ ,. 

3 LOWER BAND FIXED DECIMAL 110,31, 
3 UPPER BAND FIXEO DECIMAL 110.31: 

DCL 1 DUM MET PARAM iTOOl CONTROLLED. 
2 POINTER FIXED BINARY. 
2 BANDS FIXED BINARY. 
2 BANOIlO^j^ ^^^^ FIXED DECIMAL 110,31. 

3 UPPER BAND FIXED DECIMAL 110,31: 
DCL OUT STATIONS FIXEO BINARY (31,01. 

OUT-PARAMS FIXED BINARY 01,01; 
DCL I OUT PARAM (0UT,PARAMS1 CONTROLLED, 

5 POINTER FIXED BINARY, 
2 DELAY FIXED DECIMAL (21 ; 

OCL I DUM OUT PARAM (1001 CONTROLLED. 
? POINTER FIXED BINARY, 
2 DELAY FIXED DECIMAL (21; 

DCL 1 OUTPUT,HEADER, 
2 LiBEL (10 CHAR(81, 
2 STATIONS FIXED BINARY 131.01. 
2 PARAMS FIXEO BINARY (31,01, 

DCL I OUT^ur^?l?l8a^'oifpST!J!rAg^R!lh?l6NS. CONTROLLED. 
2 N5ME CHARIBI. 
2 POINTER FIXED BINARY. 

DCL 1 OUTPUT*PARAM^'oUTPU^HEI6ER. PARAMSI CONrROLLED, 
2 STATION CHARISl. 

DCL 1 DUM^OUTPUT PARAMIIOOI CONTROLLED, 
2 STATION CHARIBI. 
2 NAME CHARI81; ^„ 

DCL I OUTPUT DATA CONTROLLED. 
2 D 5 T E C H A R ( S I , 
2 HOUR C H A R ( 4 1 . ^ . ^ ^ „ „ . o « u < r i • 

DCL lWRIT^''SS?r?8S?yjT::^fABiR%lgrM|.;C0NTR0LLED, 
DCL ' ' 

DCL CARD CHARI 801 : 
^^'- Pul'^LISTdMAsiER FILE HEADER INFORMATI ON'I PAGE: 

READ F R E I S A S I E R I INTO I F ILE.HEADER 1; 
PUT DATAIFILE_HEA0ER1SKIP; 

^Ek8'?lL^rAkiTiJr{S?6!FILE_STATIONI: 
PUT DATAIFILE.STATIONISKIP; 

g^EkS'^^lL^^Akll^Rrr^TO IFILE.PARAMI; 
^l^Jo8*A^^IS^k^T'XLtS^''Tr;ESTERDAY; 

NEXT: / * BEGIN NEW CASE * / 
CLOSE FILEIMASTERl; 
ON ENDFILEIMASTERl BEGIN: 
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END: 

I N P U T : 
OCL 

PUT L I S K ' E N D OF F I L E SENSED ON MASTER'1 S K I P: 
GO TO NEXT ; E N D ; 
READ FILE IMASTERl IGNOREO); 
CLOSE FILEICARDSl; 

GETCARD:GET EDITICARD 11Al8011; 
WRITE FILEICARDSl FROM ICARDl; 
IF INDEXICARD.'END •l-.-O THEN GO TO END: 
IF INDEXICARO.-STOP'l-.=0 THEN GO TO STOP: 
GO TO GETCARD; 
CLOSE FILEICARDSl: 
CALL INPUT; 
CALL S E A R C H ; 
GO TO NEXT; 
PROC; 
PARAMS FIXEO BINARY.BANDS FIXED BINARY. 
DELAY FIXED DECIMAL 121; 

DCL STATION CHAR I 8 I.PARAM CHARISl; 
OCL Ll CHAR!2).L2 CHAR121.L3 CHARI21. 

Ul CHARI2I,U2 CHAR!2).U3 CHARI2); 
ON NAMEICARDSI BEGIN; 
PUT LISTI'THE FOLLOWING DATA IS OUT OF ORDER: ',DATAFlELOISKIP; 
GO TO NEXT;END; 
ON E N O F I L E I C A R D S l B E G I N ; 
PUT L I S K ' U N E X P E C T E O EOF ON CARD I N P U T ' I S K I P : 
GO TO NEXT;END; 
PUT L I S K ' I N P U T D A T A ' I P A G E ; 
GET F I L E I C A R D S l ED I T I LABEL I I l O A I 8 1 1 ; 
00 1 = 1 TO 1 0 ; 
UNSPEC1PRINT_TITLE!I11=UNSPEC I LABEL I I I ) : 
END; 
PUT EOITILABELIIlOAIS))SKIP; 
GET FILE ICARDS) DATAIPRINT); 
PUT DATAIPRINTISKIP; 
GET FILEICARDSl DATA!DATE_LI MITS1; 
FREE LOWER DATE; FREE UPPER DATE; 
IF DATE LIMITS=0 THEN BEGIN; 
DATE L l H l T S = l ; 
ALLOCATE LOWER D A T E ; ALLOCATE UPPER_0ATE; 
L O W E R _ D A T E I 1 1 = 5 T A R T I N G _ 0 A T E ; 
UPPER D A T E I 1 ) = E N D I N G D A T E ; 
PUT D 5 T A ! L 0 W E R _ D A T E I I ) . U P P E R _ D A T E I 1 1 I S K I P ; 
GO TO S K I P K E N D ; 
ELSE B E G I N ; 
ALLOCATE LOWER DATE; ALLOCATE UPPER DATE; 
GET FILEICARDSl LIST 

I ILOWER_OATEII 1.UPPER DATEIll DO 1=1 TO DATE LIMITSl); 
DO 1=1 TO DATE.LIMITS; 
PUT OATAILOWER DATE I I 1,UPPER.DATEI I I 1SKIP; 
L1=SUBSTRIL0WER_DATEI11,1.21 
L2=SUBSTR!L0WER_DATE!11.4.21 
L3=SUBSTRIL0WER_DATE!I 1.7.21 
U1=SURSTRIUPPER_DATEI11,1.21 
U2=SUBSTRIUPPER_DATEII1.4.21 
U3=SUBSTRIUPPER DATEIll.7.21 
L0WER_D4TE! I )=Lll lL2i |L3: UPPER DATE I 11=U11 1U2I IU3; 
E N D ; E N D ; 
GET FILEICARDS) DATA(HOUR_LI M I T S ) : 
FREE LOWER_HOUR; FREE UPPER HOUR; 
IF HOUR LIMITS=0 THEN BEGIN; 
HOUR LlMlTS=l; 
ALLOCATE LOWER_HOUR; ALLOCATE UPPER HOUR; 
L0WER_HOUR(l)=0; 
UPPER H0URI1)=23; 
PUT OlTAILOWER HOUR ( 1 ), UPPER H0URd))SKIP; 
LOWER_HOUR(11=1; 
UPPER_HOUR(11=24; 
GO TO SKIP2;EN0; 
ALLOCATE LOWER,HOUR; ALLOCATE UPPER HOUR; 
GET FILEICAROST LIST 
DO 1 = 1 ^|!,'LS**^'*-y"'JR(II,UPPER_HOUR(I) DO 1 = 1 TO HOUR.L IMITS1 1; 
PUT DATAILOWERlHOURd i,UPPER HOUR ( I 1 1 SKI P ; 
LOWER_HOURII1=L0WER HOURIIl+I; 
UPPER_H0URII1-UPPER H0UR!I)+1; 
END; 
PUT LISTI'MET STATION REOUESTS•1SKIP; 
MET_PARAMS=0; 
GET FILEICARDSl DATA IMET STATIONSl; 
IF MET,STATIONS=0 THEN BESiN; 
?n^TK'!JSo^°cll1^^ STATIONS REQUESTED ' 1 SKI P ; wU lU ^KIP3,END; 

SKIPl: 

SKIP2: 
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ALLOCATE OUM_MET,PARAM: 
DO I-l TO MET STTSTIONS; 
GET FILEICARDSl DATA!STAT I ON,PARAMS1; 
PUT DATAISTATIONISKIP; 
IF PARAMS=0 THEN BEGIN: 
PUT LISTI'NO PARAMETER REQUESTS' 1 SKIP; 

L"^ls??5^rSslS''S?'pirAME'ViSs'^'R^SlER THAN lOO'lSKIP; 
GO TO NEXT;END; , ,,„... 
00 N=l TO FILE HEADER.STATIONS; ,̂̂ ,„ „,. 
IF S T A T I 0 N = F I L E _ S T A T I 0 N I N 1 . N A M E THEN GO TO FIN0_N1; 

P U T ' L I S T I ' S T A T I O N NAME ',STATION.' NOT RECOGNIZED'I;GO TO NEXT: 
FIND N1:00 J=l TO PARAMS; 
'̂ "̂ "-'̂ ^ GET FILEICARDSl DATA I PARAM, BANDSl ; 

PUT DATAIPARAMISKIP; 

^5T\"J?f^J5uJSIS gP^S^OS GREATER THAN 10'1; 

fpilS^^PpA^JSJI^YL^^JUS^JSS^^l.POlNTER + Ml.NAME 
THEN GO TO FIND_M1; 
l[j?''i:ts?|V5SS5;METER NAME ''PARAM,'NOT RECOGNI ZED'1 : GO TO NEXT ; 

FIND MKDUM MET PARAMI ME T_PARAMS + J .PQINTER = F I LE.STATI ONI Nl . POINT tK + M. 
l-lNU_ni gfJ„-„E^-pARft„(MET,PARAMS + Jl .BANDS = BANDS; 

PUT'LISTl'BANOS'ISKIP; 
DO K=l TO BANDS: 
DUM MET^PARAMIMET!PARAMS+J1.LOWER BAND!Kl. 
D U M I M E T - P A R A M I M E T _ P A R A M S + J 1 . U P P E R _ B A N D ( K I 1 , 

N M I MFT P A R A M I M F T PARAMS + J 1 . L O W E R _ B A N 0 1 K I . 
DUM3ETIPARAMIMETIPARAMS+JI.UPPERIBANDIKII: 
ENOT / * BAND LOOP * / 
E N D ; / * PARAM LOOP * / „ . ^ , 
MFT P A R A M S - M E T ^ P A R A M S + P A R A M S : 
ENOT / * STATION LOOP * / 
FREE M E T _ P A R A M ; 
ALLOCATE MET,PARAM; 

S°ETfpiRiSl!ir=DW!a^?:PARAMIJI; 

SKIP3- 'pSKlSTT'OUT's^ATioN REOUE STS'ISKI P: SKIP3. PUI L l ^ M ^ u u ^ ^ l ^^^^ (OUT STATIONSl; 

JU°i^lsn^J^'S5?%TSK05f^EQUESTED')SK,P; 
88TJ8T%rA6iS?^TATIONS = OUT_STATIONS: 
FREE OUTPUT_STATION; 
ALLOCATE GUTPUT_STAT ION: 
OUT PARAMS=0: „.„.„. 

i[[%ir4 SaS-SH^pSf ̂ ARAM: 
E?T'FlLE?cS^DS^'SIiS?i^ATION.PARAMSl; 
PUT DATAISTATIONISKIP: 
JCT7?s'?f-So'^ASASi?^S'REQUESTS'lSKIP; 

|5T°?ls???Efe«S?^^igSM?ViSs«Et^SiER THAN ICO'ISKIP, 

§ ^?M8NH?K^i tg^?6^ ia i !™S^ THEN GO TO FIND_N2; 
^a?'^Ts¥|V??^A?(0N NAME ' ' S T A T I O N , ' NOT RECOGNI ZED'1 : GO TO NEXT; 

F,ND_N2=0yTPyT STATION, M . g T N 

OUTPUT STATIONIl).PARAMS=PARAMS, 
DO J=1-T0 PARAMS; 

GET*F1L^ICAR0S1 OATAlPARAM.DELAY 1: 

gyS 8Sl^irPASiS^fe*u?!g MS+J,.STATION=STATION; 
OUM-OUTPUTlPARAMIOUT PARAMS+JI.NAME-PARAM, 

???A^AjeF!i^SIJAS}??L^::iTSnSSfNl.POINTER + Ml.NAME 
THEN GO TO F I N D _ M 2 ; 
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^[j?'i:rSTd?2RjMETER NAME • ( PARAM.'NOT RECOGNI ZED'j ; GO TO NEXT ; 
FIND M2:DUM OUT_PARAMIOUT_PARAMS+J .POINTER-F ILE .STATIONlN l .POlNTfcR+M, 

- DUM'OUT PARAMIOUT,PARAMS+JI.DELAY=DELAY; 
ENOT /* PARAM LOOP */ 
OUT PARAMS=OUT_PARAMS+PARAMS; 
ENDT /*STATION LOOP */ 
OUTPUT HEADER.PARAMS=OUT_PARAMS; 
FREE - OUTPUT_PARAM: 
ALLOCATE OUTPUT,PARAM: 
FREE 0UT_PARAM; 
ALLOCATE OUT,PARAM; 
FREE PRINT_STATION; 
ALLOCATE PRINT_STATION: 
FREE PRINT_NAME; 
ALLOCATE PRINT,NAME; 
DO J=l TO OUT PARAMS; , , 
OUTPUT PARAMIJI=OUM_OUTPUT PARAM!Jl; 
OUT PARAMIJ1=DUM^0UT PARAMTJI; 
STATION=OUTPUT PSRAMTJI.STATION; 
PARAM =0UTPUT-PARAM!JI.NAME ; ,,,.„„. 
UNSPECI PR INT STATIONlJl I-UNSPECISTATIONl; 
UNSPECIPRINTINAME IJlI=UNSPECIPARAM1; 
END: 
FREE DUM_OUTPUT,PARAM; 
FREE DUM_0UT,PARAM; 
CLOSE FILEICSROSl: 
RETURN; 
END INPUT; 

Ih ' SSV^'^^f gl?{?f ̂ )^lVllLt!g^gl?'SS5R'KEY BITdl INITIAL I-O'BI; 
DCL OATEILIMIT FIXED BINARY! HOURILIMlT'FIXED BINARY: 
8"c!: ?lkrct]2^?2^!''S8N?iTHl^l2l, DAY C H A R O K 

DATE LIMIT=l; 
NUMBER_OBS=O; 
FREE OUTPUT_OATA: 
ALLOCATE OUTPUT_DATA: 
CLOSE FILEISCRAlCHl; 
ON ENDFILEIMASTERl BEGIN; ^ ..,„.„ 
PUT IJISTI'ENO OF FILE SENSED ON MASTER'1 SKI P; 
GO TO WRITE;END; 
READ FILEIMASTERl INTO ITODAYl; 

DATES: /*^1^00P*0N DATES - TEST BETWEEN DATE LIMITS */ 
IF TODAY.OATE=LOWER_OATEIDATE_L1MT THEN gATE Î EY= ' 1-B ; 
IF TODAY.DATE=UPPER_DATEIDATE_LIMIT1 THEN BEGIN; 
0ATE_KEY=-0'8;DATE_LIMIT=DATE_LIMIT+l; GO TO HOURS; 
IF DATE KEY='0-B THEN GO TO NEWDATE; 

HOURS: /* LOOp-ON HOURS - TEST BETWEEN HOUR LIMITS */ 
HOUR LIMIT=l; HOUR_KEY=-0'B; 
IF HOUR-LOWERfnOURIHOUR.LIMITl THEN HOUR_KEY='1'B; 
IF HOUR = UPPER H0URIH0UR,LIMIT1 THEN BEGIN: __ , 
H0UR_KEY='C'BT HOUR_LIMlT=HOUR_LIMIT+l;GO TO TEST; 
END; 
IF HOUR_KEY='0-B THEN GO TO NEWHOUR; 

TEST: /* TEST PARAMETER BANDS */ 
IF MET_PARAMS=0 THEN GO TO STORE; 
DO J=l TO MET_PARAMS; 
DO K=l TO MET PARAMIJ).BANDS; 

/• PUT DATAIMET.PARAMIJ).L0WER_BANDIK1 1 SKIP: 
PUT DATAITODAY.PARAMIHOUR,MET PARAM.POINTER!J 111SKIP; 
PUT DATAIMET PARAMI JI . UPPER BSNDIKlISKIP: */ 
IF T O D A Y . P A R 7 S M I H O U R . M E T , P A R 5 M . P O I N T E R I J I I > = 
MET PARAMIJl.LOWER BANOTKlt 

ToDAY.PARAM I HOUR.MET PARAM.POINTER!J Il< = 
MET PARAMIJ).UPPER_BANDTK1 
THER GO TO NEWPAR : 
END; /* BAND LOOP */ 
GO TO NEWHOUR; 

NEWPAR: END; /* PARAM LOOP */ 
STORE: /* STORE OUPUT PARAMETERS */ 

YEAR =SUBSTR!TQDAY.DATE.1,21; 
MONTH=SUBSTR!TOOAY.DATE,3,2 1 : 
DAY =SUBSTRIT00AY.DATE,5,21: 
OUTPUT_DATA.DATE = YEAR| I-/-11 MONTH I I•/'I I DAY: 
HMl=HOUR-l; 
PUT STRING IOUTPUT_DATA.HOURl EDIT IHMl I IFI 2 I.X I 211; 
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SKIP: 

/* 
NEWHOUR 

NEWDATE 

WRITE: 

JUMPl: 

JUMP2: 

JUMP3: 

/* 

JUMP4: 

STOP: 

DO J=l TO OUT_PARAMS; 
0ELAY_HOUR=HOUR-OUT PARAMIJl.DELAY: 
IF DELAY H0UR<1 THEN BEGIN; 
OUTPUT DTSTA.PARAMI Jl-
YESTERDAY.PARAMI24+DELAY_HQUR.OUT_PARAM.P0INTERIJI 1; 
GO TO SKIP;END; 
ELSE BEGIN; 
OUTPUT DATA.PARAMIJl= 
TODAY.PARAM(0ELAY HOUR,0UT_PARAM.PQINTERIJ 11; END: 
END: / * PARAM LOOP * / 
NUMBER 0 B S = N U M B E R , 0 B S + 1 ; 
PUT D A T A I O U T P U T D ) 5 T A I S K I P ; * / 
WRITE FILE ISCRLTCHL FROM I0UTPUT_DATA1; 

:IF HOUR_LIMIT>HOUR_LIMITS THEN GO TO NEWOATE; 
END; /* HOUR LOOP */ 

:IF OATE_LIMIT>DATE_LIMITS THEN GO TO WRITE: 
YESTERDAY-TODAY: 
READ FILEIMASTERL INTO ITODAYL; 
GO TO DATES; 
/* SEARCH FINISHED - RECORD DATA ON OUTPUT TAPE */ 
CLOSE FILE IMASTERL: 
IF NUM8ER,OBS=0 THEN BEGIN; „..., .„ 
PUT LISTI^NQ OBSERVATIONS WERE FOUND WITHIN BANDS'ISKIP; 
RETURN;END; 
CLOSE FILEISCRATCHI; 
IF PRINT='NO ' THEN GO TO JUMPL; 
FREE PRINT_DATE: FREE PRINT_HOUR; 
ALLOCATE PRINT_DATE; ALLOCATE PRINT.HOUR: 
FREE PRINT_PARAM; 
ALLOCATE PRINT,PARAM; „^„.. 
IF ALLOCATION|PRINT,PARAM1 = '0'B THEN BEGIN; .„„.„, ,o.re 
PUT LISTI'INSUFFICIENT STORAGE AVAILABLE FOR DATA ARRAY'IPAGE; 

PUT LISTI 'DATA STORAGE HAS BEEN ALLOCATED'I SKIP; 
WRITE FILEIOUTPUTl FROM IOUTPUT_HEAOERI: 
WRITE FILEIOUTPUTl FROM 1OUTPUTSTATIONI: 
WRITE FILEIOUTPUTl FROM IOUTPUT_PARAM1; 
ALLOCATE WRITE,OATA; 
DO N-1 TO NUMBER_0BS; .,., 
READ FILE ISCRATCHI INTO I0UTPUT_DATA1; 
IF PRINT-'NO ' THEN GO TO JUMP2; „ ,̂ 
UNSPECI PR INT OATEINl1-UNSPECIOUTPUT_DATA. DATE 1 ; 
UNSPEC!PRINT-H0URIN1I=UNSPECI0UTPUT_DATA.HOURl: 
00 M=l TO OUT,PARAMS: 
IF PRINT='NO T THEN GO TO JUMP3; 
PRINT_PARAMIM,NI=OUTPUT DATA.PARAMIMl; 
WRITEIDATA|M1-0UTPUT_DATA.PARAMI Ml ; 
WR?IE FILEIOUTPUTl FROM IWRITE_0ATA1: 

IF''^RINT='N0 • THEN GO TO JUMP4; 
PAPP^TWODPKPR^NT'^PA^AM 11.11. NUMBER OBS, OUT,PAR AMS, 
PMNT_TlTLE!ll,PRlNT_0ATEdl.PRINT_R0URIll.PRINT_StATION! 
PRINT NAMEIllI: 
RETURN; 
END SEARCH; 
END APDATA; 

llll, 



E-8 

SEARCH2 Search of Master Tape wi th Option t o Pass Informat ion t o FORT 

SUBROUTINE LCSSETIOUTDAT.NOB MAX.NPMAX.IERRl 

REAL*8 BLK 
COMMON/BLKSTR/BLKI 11 

IERR-1 
CALL BULKI125000) 
CALL P0INTR!BLK,1,3) 
IFI IPTERR!DUMMY).GT.O)RETURN 
CALL PUTBLKI'A ',NOBMAX*NPMAX,41 

^'Ai.:'';^^?'?^PK"7'?^^T?lA°"^''"'^1.0UT0AT.N0BMAX.NPMAXl 
IERR-0 

5 FORMATI'OBULK STORAGE HAS BEEN ALLOCATED'1 
RETURN 

ENTRY RELLCS 

CALL FREE 
RETURN 

SUBROUTINE LCS!A.OUTDAT.NOBMAX,NPMAXI 

REAL*8 TITLEdl.DATEIll.STAIll.PARAMdl 
REAL»4 AINOBMAX.11,OUTDAT!1).HOUR!11 

RETURN 

ENTRY PUTLCSIOUTDAT.Nl 

DO 10 J=l.NPMAX 
AIN.J1=0UT0ATIJ) 

10 CONTINUE 
RETURN 

ENTRY GETLCSIOUTDAT.NI 

DO 20 J=l.NPMAX 
OUTDAT!J1=A!N.J) 

20 CONTINUE 
RETURN 

ENTRY PR I NT I NOBS.NPARAM.TITLE.DATE.HOUR.STA.PARAM) 

CALL TWODPKA,NOBS.NPARAM.TITLE.DATE.HOUR.ST A.PARAM.NOBMAX) 
RETURN 

ENTRY FORTRNI NOBS.NPARAM,STA,PARAMI 

CALL FORK INPARAM.NOBS.A,ST A.PARAM,NOBMAX1 
RFTURN 
END 
SUBROUTINE FORK!NPAR.NOBS.A.SNAM.PNAM.NOBMAX1 
DIMENSION All) 
DIMENSION S N A M I D . P N A M d l 
I W 0 N = 1 
IIN=1 
iour= i 
DO 222 IPAR=1.NPAR 
00 111 I0BS=1,N0BS 
AI10UT)=AI U N ) 
IIN=IIN+1 

111 I0UT=I0UT+1 
IWON=IWON+NOBMAX 

222 IIN-IWON 
CALL FORTINPAR.NOBS.A.SNAM.PNAMl 
RETURN 
END 
SUBROUTINE TWOOPTIARAY.ICT,JCT,TITLE,ROWTl,R0WT2.COLTl.C0LT2. 
IICTMAXI 

C 
C TWODPT PRINTS A TWO-DIMENSIONAL ARRAY. IT 
C PRINTS A TITLE LINE AND TWO LINES OF COLUMN 
C TITLES. WHICH ARE FOLLOWED BY 50 LINES UP 
C TO TEN COLUMNS WIDE PLUS THE INDEX COLUMN, 
C WHICH CONTAINS DATE AND HOUR. 
C ARGUMENTS ARE -
C 
C ARAY - THE TWO-DIMENSIONAL ARRAY 
C Tn BF PRINTFn. 
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ICT 
JCT 

TITLE 
ROWTl 

R0WT2 

C0LT2 

NUMBER OF ROWS IN ARRAY. 
NUMBER OF COLUMNS IN ARRAY. 
PAGE TITLE I10A8I. 
ARRAY DIMENSIONED BY ICT, CON
TAINING DATE FOR EACH ROW 
IA8I. 
ARRAY DIMENSIONED BY ICT, CON
TAINING HOUR FOR EACH ROW 
IA4, PRINTED AS A2I. 

COLTl - ARRAY DIMENSIONED BY JCT. CON
TAINING FIRST LINE OF TITLE 
FOR EACH COLUMN I A8 I. 
ARRAY DIMENSIONED BY JCT. CON
TAINING SECOND LINE OF TITLE 
FOR EACH COLUMN I AS 1 . 

REAL*8 TITLEIlOl.ROWTlIll, 
REAL*4 ARAYIICTMAX.ll.ROWT 
11 = 1 
IJ=l 
1MAX=0 
JMAX=0 
MAX=0 
IFLAG=0 

20 IEND=JCT 
40 MIN-MAX+1 

MAX=MIN0IMAX*10,IEND) 
IFIIFLAG.NE.Ol GO TO 47 

45 NROW=0 
46 CONTINUE 

PRINT 210,ITITLEIII.1=1.10 
47 PRINT 220 

PRINT 230.ICOLTII J O . JC = MI 
PRINT 230,ICOLT2I J O . JC = MI 
PRINT 230 
IMAX-MIN0III+52.ICTI 
IDIF-IMAX-II+5 
NROW-NROW+IDIF 
JMAX=MIN0IIJ+9,JCTI 
DO 65 1=11,IMAX 
PRINT 240.R0WTK II.R0WT2II 

65 CONTINUE 
IFIIMAX.GE.ICTI GO TO 70 
II-IMAX+1 
GO TO 46 

70 IFIJMAX.GE.JCTl GO TO 130 
80 II = l 

1J=JMAX+1 , 
IFIINROW+IOIF-57I.GT.01 GO 

82 IFLAG=1 
GO TO 40 

84 IFLAG=0 
GO TO 40 

130 CONTINUE 
DO 140 1=1.25 
PRINT 150 

150 FORMAT!' •I 
140 CONTINUE 

RETURN 
210 FORMATIIH1.19X.10A81 
220 F0RMATI///1 _„,, 
230 F0RMAT!12X.10!4X,A8II 
240 FQRMATdX.A8.lX.A2.10Fl2.3 

APDATA: PROC OPTlONSIMAINl; 
OCL OATE^LIMITS flJEO B NAIJ 

L 0 W E R _ 0 A T E I D A T E _ L I M I T S 
UPPER OATEIOATE,LIMITSI 

OCL HOUR CIMITS FIXED BINAR 
L0WER_H0URIHOUR_L MlTS 
UPPER_H0UR!H0UR_LIMITS1 

DCL 1 FILE_HEAOER. „ „, 
2 STATIONS FIXEO Bl 
2 PARAMS FIXED BINA 
2 STARTING,DATE CHA 
2 ENDING D S T E CHARI 

DCL 1 FILE_STATION IFILE.HEA 
2 NAME CHARIBI. 
2 POINTER FIXED BIN 
2 PARAMS FIXED BINA 

DCL 1 FILE PARAM IFILE_HEAOE 

COLTllll.C0LT2I1I 
2! 11 

I 

N.MAXl 
N.MAXl 

I.IARAY!I.JI.J-IJ.JMAXl 

TO 84 

Y INITIALIOl, 
CHARISl CONTROLLED, 
CHARISl CONTROLLED; 
Y INITIALIOl . ,„^.,„„, , _„ 
FIXED BINARY CONTROLLED, 
FIXED BINARY CONTROLLEO; 

NARY. 
RY. 
,RI6I, 

DEI.STATIONS! CONTROLLED. 

ARY, 
RY ' 
R.PARAMSI CONTROLLED, 
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2 NAME CHARIBl; 
DCL 1 TODAY CONTROLLED, 

2 DATE CHARI6I, 
2 HOUR I 24 I, 

3 PARAM IFILE_HEAOER.PARAMSI; 
DCL 1 YESTERDAY CONTROLLED, 

2 DATE CHARI61 , 
2 H0URI241. 

3 PARAM IFILE HEADER.PARAMSI; 
DCL I MET PARAM IMET PARAMST CONTROLLEO. 

2 POINTER FIXED BINARY, 
2 BANDS FIXED BINARY, 
2 BANDIIOI. 

3 LOWER BAND FIXED DECIMAL 110.31. 
3 UPPERlBAND FIXED DECIMAL 110.31; 

DCL I OUM MET PARAM I 1001 CONTROLLED. 
2 POINTER FIXED BINARY. 
2 BANDS FIXED BINARY. 
2 BANDIIOI. 

3 LOWER BAND FIXED DECIMAL 110.31, 
3 UPPER-BAND FIXED DECIMAL 110.31; 

DCL OUT STATIONS FIxEO BINARY 131.01. 
OUT-pARAMS FIXED BINARY 131,01; 

DCL 1 OUT PARAM I OUT PARAMSI CONTROLLED, 
5 POINTER F T X E O B I N A R Y . 
2 DELAY FIXEO DECIMAL 121: 

OCL 1 DUM OUT PARAM I 1001 CONTROLLED. 
2 POINTER FIXED BINARY, 
2 DELAY FIXEO DECIMAL 121: 

DCL 1 OUTPUT HEADER, 
2 LTSBEL I 101 CHARISl , 
2 STATIONS FIXED BINARY 131,01. 
2 PARAMS FIXED BINARY (31.01. 
2 NUMBER OBS FIXEO BINARY 131.01: 

DCL 1 OUTPUT STATION IOUTPUT_HEADER.STAT IONS I CONTROLLED, 
2 NTSME CHARISl. 
2 POINTER FIXED BINARY, 
2 PARAMS FIXED BINARY; 

DCL 1 OUTPUT PARAM IOUTPUT_HEADER.PARAMS1 CONTROLLED, 
2 STATION CHARIBI, 
2 NAME CHARIBI; 

DCL 1 OUM OUTPUT PARAMIIOOI CONTROLLED, 
1 STATION CHARISl, 
2 NAME CHARI81; 

OCL OUTPUT DATA DATE CHARISl, OUTPUT,OATA HOUR CHARI41, 
OUTPUT DATA PARAMIOUTPUT HEADER.PARAMS1 CONTROLLED; 

DCL PRINT_TITLE 110) FLOAT DECIMAL 116), 
PRINT DATE INUMBER_ORS_MAX) CONTROLLED FLOAT DECIMAL 116), 
PRINT HOUR INUMBER_OBS_MAX) CONTROLLED FLOAT DECIMAL I 6 ) , 
PRINT-STATION I0UT_PARAMS1 CONTROLLED FLOAT DECIMAL 116), 
PRINT NAME I0UT_PARAMS1 CONTROLLED FLOAT DECIMAL 116); 

DCL CARD CHARI801; 
DCL OPTl C H A R O I , 0PT2 CHARI31, 0PT3 CHARI31, OPTLIST C H A R O O I 

PUT LISK'MASTER FILE HEADER INFORMAT ION' I PAGE ; 
READ FILEIMASTERl INTO (FILE_HEAOER ) ; 
PUT DATA(FILE_HEAOER)SKIP; 
ALLOCATE FILE STATION; 
READ F I L E ( M A S T E R ) INTO IFILE_STATION); 
PUT DATA(FILE_STATI0N1SKIP; 
ALLOCATE FILE PARAM; 
READ FILEIMASTERl INTO (FILE_PARAMI; 
PUT DATA (FILE_PARAM1SKIP; 
ALLOCATE TODAY; ALLOCATE YESTERDAY; 

NEXT: /* BEGIN NEW CASE */ 
PUT LISTI'CASE STARTED AT TI ME',TI ME 1 SKIP; 
CLOSE FILEIMASTERl; 
ON ENDFILEIMASTERl BEGIN; 
PUT LISTI'ENO OF FILE SENSED ON MASTER'I SKIP; 
GO TO NEXT ;END; 
READ FILE (MASTERI IGN0RE(3I: 
CLOSE FILEICARDS); 

GETCARD:GET E D I K CARD ) ( A ( 80) ) ; 
WRITE FILEICARDS) FROM (CAROl; 
IF INDEXICARO,-END 'l-.= 0 THEN GO TO END; 
IF INDEXICARO, - STOP-l-.= 0 THEN GO TO STOP; 
GO TO GETCARD; 

END: CLOSE FILEICARDSl; 
CALL INPUT; 
CALL SEARCH; 
GO TO NEXT; 

INPUT: PROC; 
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DCL PARAMS F I X E O B I N A R Y , B A N D S F I X E D B I N A R Y , 
DELAY F I X E D DECIMAL 121 : 

DCL STAT ION C H A R ( 8 1 , P A R A M C H A R ( 8 1 ; 
DCL L l C H A R ( 2 1 , L 2 C H A R ( 2 1 , L 3 C H A R ( 2 1 . 

U l C H A R ( 2 1 . U 2 C H A R ( 2 1 . U 3 C H A R ( 2 1 ; 
ON NAME(CARDSI B E G I N ; 
PUT L I S K - T H E FOLLOWING DATA I S OUT OF ORDER: ' , DATA F l ELO 1 SK I P ; 
GO TO N E X T ; E N O ; 
ON E N O F I L E I C A R D S l B E G I N ; 
PUT L I S K ' U N E X P E C T E O EOF ON CARD I N P U T ' I S K I P ; 
GO TO N E X T : E N D : 
PUT L I S K ' I N P U T D A T A ' I P A G E : 
GET F I L E I C A R D S l E D I T ! L A B E L 1 I l O A I 8 1 1 ; 
DO 1=1 TO 10; 
UNSPECI PR INT_TITLEI 11 I-UNSPECI LABEL I I 11: 
END; 
PUT E D I K L A B E L I I 1 0 A I 8 I I S K I P ; 
GET F I L E I C A R D S l O A T A l O P T L I ST I ; 
f w- I f c i r v r v i r i n T I T C T t C T I C l \ N . n T U C f 

FREE L 0 W E R _ 0 A T E ; FREE 
I F D A T E _ L I M I T S = 0 THEN B E G I N ; 

ALLOCATE LOWER D A T E ; ALLOCATE UPPER_DATE; 
LOWER D A T E I 1 1 = S T A R T I N G , 0 A T E ; 
UPPER D A T E I I I = E N D I N G _ D S T E ; , , . _ , „ 
PUT OATAILOWER DATE I 1 1 , U P P E R . D A T E 1 1 1 I SKI P: 
GO TO S K I P K E N D ; 

ALLOCATE'LdwER D A T E ; ALLOCATE U P P E R . D A T E ; 
GET F I L E I C A R D S l U S T ^ j ^ ^ ^ p p ^ ^ ^ P ^ ^ g l j j ^^ ^ ^^ ^^ OATE.L IM ITS I I i 

P U T ' 5 A T A I L O W E R - 0 A T E I l i . U P P E R _ D A T E I I l l S K I P : 
L l = S U B S T R I L O W E R _ D A T E ! I ) . 1 . 2 ) 
L 2 = S U B S T R I L O W E R _ 0 A T E d ) . 4 . 2 ) 
L 3 = S U B S T R I L 0 W E R _ D A T E I I ) . 7 . 2 ) 
U 1 = S U B S T R ! U P P E R _ D A T E ( I ) . 1 . 2 ) 
U 2 = S U B S T R I U P P E R _ D A T E I I I . 4 . 2 1 

L"8wi^^^rT^V^^^^?tJlli^3l'gUi_OATE!I. = UlllU2IIU3: 
SKIPl: |T;P^?llCARpSI^DATA,HOUR_LIMITS,;^_^^^^^ 

IF HOUR LIMITS=0 THEN BEGIN; 

A L L O C A T E V O W E ^ HOUR; ALLOCATE UPPER_HOUIi; 
L0WER_H0URI 11=0; 

PUT"7STAVLOWER"6UR!1I,UPPER_HOURII))SKIP; 
L0WER_HOUR(11=1; 
UPPER_HOUR!11=24; 

ALLOCATE'LOWErnOUR; ALLOCATE UPPER.HOUR: 
GET F l ' - E I C A R 0 S T _ L O T ^ j l ^ ^ p p ^ ^ _ ^ g ^ ^ , , , ^^ , ^ j . Q H O U R . L I M ITS 1 1 ! 

?ST'DlTl?LSSMCini.UPPER HOURdllSKIP; 
LOWER_HOUR! n=COWER_HOUR +T 
U P P E R l H O U R ! I 1 = U P P E R _ H 0 U R I I 1 + 1 : 

S K I P 2 : P U T ' L I S T I ' M E T S T A T I O N REQUESTS '1 S K I P : 

G E T - F I L E I ' C A R 6 S I D A T A ( M E T - S T A T I O N S I : 

^ST^^{s?l?J5°KiT°S^A"f?oSfREQUESTED'lSKIP; 
GO TO SKIP3;EN0; 
ALLOCATE DUM MET PARAM; 
e?T'F}LE?cS^Js?'5ll2?lfATION,PARAMSl: 
PUT DATAISTATIONISKIP: 
IF PARAMS=0 THEN BEGIN; 
PUT LISTI'NO PARAMETER REQUESTS'1SKIP, 

E^[I???''firSSiR*'S?'^iS2ME'yiSs'!'RrAiER THAN lOO'lSKIP: 
88 JSx^lg^^^E^ilHEAOER.STATIONS; 
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IF STATION=FILE_STATION!N).NAME THEN GO TO FINO_Nl; 

P U T ' U S T K S T A T I O N NAME '.STATION,' NOT RECOGNI ZED' ); GO TO NEXT; 
FIND Nl:DO J=1 TO PARAMS; 

GET FILEICARDS) DATA!PARAM,BANDS); 
PUT DATAIPARAMISKIP; 
IF BANDS>10 THEN BEGIN; 
PUT LISTI'NUMBER OF BANDS GREATER THAN 10'1; 
GO TO NEXT;END; 
DO M=l TO FILE STATION INI.PARAMS; 
IF PARAM=FILE_PARAMIFILE_STATI ON INI.POINTER+M).NAME 
THEN GO TO FIND_M1; 
END:/* M LOOP*/ 
PUT LISTI-PARAMETER NAME -.PARAM,- NOT RECOGNIZED-I;GO TO NEXT; 

FIND MKDUM MET PARAM I ME T_PARAMS + J 1 .PQINTER-F I LE_STATI ON I Nl . PO INTER + M; 
DUM-MET-PARAM(MET PARAMS+J I.BANDS = BANDS; 
PUT LISTi-BANDS-ISKIP; 
on K=l TO BANDS; 
GET FILEICARDS) LISTI 
DUM MET PARAMIMET_PARAMS+J1.L0WER_RANDIK1, 
DUMlMET_PARAMIMET_PARAMS+Jl.UPPER_BANOIK11; 
DUM MET PARAMIMET PARAMS+J I.LOWER_BANDIKI, 
DUMlMET_PARAMIMET_PARAMS+JI.UPPER_BANDIK11: 
END; /* BAND LOOP */ 
END; /* PARAM LOOP «/ 
MET_PARAMS=MET_PARAMS+PARAMS; 
END; /* STATION LOOP */ 
FREE M E T _ P A R A M ; 
ALLOCATE MET PARAM; 
DO J=l TO MET PARAMS; 
MET_PARAMI J)=DUM MET_PARAM I J I ; 
END; 
FREE DUM MET PARAM; 

SKIP3: PUT L I S T T - O U T STATION REQUE STS- 1 SKIP; 
GET FILEICARDSl DATA lOUT STATIONSl; 
IF OUT STATIONS-0 THEN B E C I N ; 
PUT L I S T I - N O OUT STATIONS REQUE5 TED')SKIP; 
GO TO N E X T ; E N D ; 
nUTPUT_HEADER.STATIONS=OUT_STATIONS; 
FREE OUTPUT_STATION; 
ALLOCATE OUTPUT_STATION; 
OUT_PARAMS=0; 
ALLOCATE nUM_OUT PARAM; 
ALLOCATE OUM OUTPUT PARAM; 
00 1=1 TO OUT STATIONS; 
GET FILEICARDSl DATAI ST ATION,PARAMS1 ; 
PUT DATA!STATIONISKIP; 
IF PARAMS-C THEN BEGIN; 
PUT LISTI-NO PARAMETER RE QUESTS- ISKIP; 
GO TO NEXT;ENn; 
IF OUT PARAMS+PARAMS>100 THEN BEGIN; \ 
PUT LISTI'NUMBER OF PARAMETERS GREATER THAN 1C0-)SKIP; 
GO TO NEXT;END; 
DO N=l TO FILE HEADER.STATIONS; 
IF S T A T I 0 N = F I L F _ S T A T I 0 N ! N 1 . N A M E THEN GO TO FIND N2; 
END;/* N LOOP*/ 
PUT L I S K ' S T A T I Q N N A M E ' . S T A T I O N , ' NOT RECOGNI Z E D ' 1 ; GO TO NEXT; 

F I N D _ N 2 : 0 U T P U T _ S T A T I O N I I ) . N A M E = S T A T I O N ; 
OUTPUT_STAT I O N ! I I . P O I N T E R - O U T PARAMS; 
O U T P U T _ S T A T I O N I I ) . P A R A M S = P A R A f l S ; 
00 J = l TO PARAMS; 
DELAY=0; 
GET FILEICARDS) DATAlPARAM,OELAY) ; 
PUT OATAIPARAM,DELAYISKIP; 
DUM_0UTPUT_PARAMI0UT_PARAMS+J1.STATI0N=STATI0N; 
0UM_0UTPUT PARAMIOUT PARAMS +J 1.NAME=PARAM; 
DO M=l TO FILE,STATION INI.PARAMS; 
IF PARAM = FILE PAR AM!FILE,STATIONINl.PQINTER + Ml.NAME 
THEN GO TO FIND M2; 
END;/* M LOOP*/ 
PUT LISK'PARAMETER NAME '.PARAM,' NOT RECOGNI ZED'1 ; GO TO NEXT: 

FIND.M2:nUM_0UT_PARAMinUT_PARAMS + Jl.POINTER = FILE STATION INI.POINTER + M; 
DUM_OUT_PARAMIOUT PARAMS+J 1.DELAY = DELAY;-
END; /* PARAM LOOP */ 
OUT_PARAMS=OUT_PARAMS+PARAMS; 
END; /*STATION LOOP */ 
OUTPUT_HEADER.PARAMS=OUT PARAMS; 
FREE 0 U T P U T _ P A R A M ; " 
ALLOCATE OUTPUT PARAM; 
FREE 0 U T _ P A R A M ; 
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ALLOCATE OUT_PARAM; 

FREE P R I N T _ S T A T I O N ; 
ALLOCATE PRINT_STATION; 
FREE PRINT_NAME; 
ALLOCATE PRINT NAME; 
00 J=l TO OUT PARAMS; 
OUTPUT_PARAMlUl=OUM OUTPUT PARAMI Jl; 
OUT PARAMIJ1=DUM OUT PARAMljl: 
ST A T I 0 N = 0 U T P U T _ P S R A M T J 1 . S T A T I O N ; 
PARAM =OUTPUT PAR AMI J I.NAME ; 
UNSPECIPRINT_STATI0NIJl1=UNSPECISTATI0NI: 
UNSPECIPRINT_NAME IJl 1=UNSPECI PAR AM); 
END; 
FREE DUM_0UTPUT PARAM; 
FREE 0UM_0UT P A R A M ; 
CLOSE FILEICARDS); 
RETURN; 
END INPUT; 

SEARCH: PROC; 
DCL HOUR FIXEO BINARY, HMl FIXED BINARY; ,.,^,., , , r . o. . 
DCL DATE KEY BITIll INI T I AL I ' C Bl , HOUR_KEY BITIll INITIAL C C - B ) ; 
OCL DATE-LIMIT FIXED BINARY, HOUR.LIMIT FIXED BINARY; 
DCL DELA? HOUR FIXED BINARY; 
DCL YEAR CHARI2), MONTH CHARI2), DAY CHARI2); 
DCL FORTRN EXT ENTRY. RETCODE FIXED BINARY EXT; 

DATE LIMIT=l; 

FREE ODTPUT DATA PARAM; ALLOCATE OUTPUT,OATA PARAM; 
/* DQNT SET MAX OBSERVATIONS - AT MOST ONE YEARS 'WORTH' »/ 

NUMBER OBS MAX=MINI 250COO/OUT_PARAMS,32767); 
PUT O A T A I N D M B E R _ O B S _ M A X ) S K I P ; 
FREE PRINT DATE ; ALLOCATE PRINT.DATE; 
FREE PRINT"HOUR ; ALLOCATE PRINT_HOUR; ,.̂  „,„.„c 
CALL LCSSET|0UTPUT_0ATA_PARAMI1),NUMBER_OBS_MAX,OUT_PARAMS, 
lERRl; 
IF IERR>0 THEN BEGIN: .-T„„ .,-c . , <-.̂  , n. 
PUT LIST I'UNABLE TO ALLOCATE BULK STOP AGE•1SKIP; 
RETURN; END; 
5aT'r?'sn^^;:S'5F"^iLl'i^SiED ON MASTER, ISKIP; 
GO TO W R I T E ; E N D ; „ „, 
READ F I L E I M A S T E R L INTO ITODAYL; 
Y E S T E R D A Y - T O D A Y ; DATES: 
PUT LISTI'SEARCH STARTED AT TI ME • ,TIME I SKIP; 
/• I OOP ON D A T E S - TEST BETWEEN DATE LIMITS */ 
IF T O D A Y . D A T E - L Q W E R 0ATEIDATE_LIMIT1 THEN DATE KEY=' 
F TODAY DATE=UPPER-OATEIDATE_LIMITI THEN BEGIN; 

DATE I<EY='0'B;0ATE CI MI T = DATE_L I MI T + 1; GO TO HOURS; 

I'B; 

^F DATE KEY='0'B THEN GO TO NEWOATE; , 
HOURS: /* LOOPON HOURS - TEST BETWEEN HOUR LIMITS */ 

HOUR LIMIT=l; H O U R _ K E Y = ' 0 ' B ; 

?F HOUR=LoiER!H6uRIH0UR_LIMITl THEN HOUR KEY='1•B: 
IF HniiR-IIPPFR HDURIHOUR LIMITI THEN BEGIN, 
H O U R ° K E Y = ' 0 ' B T HOUR_LIMlT-HOUR_LIMIT+l;GO TO TEST: 

IF°HOUR KEY='0-B THEN GO TO NEWHOUR; 
TEST: /* TEST-pARAMETER BANDS */ ^,„„,. 

IF MET PARAMS=0 THEN GO TO STORE; 
DO J=1-T0 MET_PARAMS; _ „ ^ 
DO K=l TO MET PAR AMI J 1 . BANDS; ,....c„,,,,^ 
IF TODAY.PARAHlHOUR.MET.^PARAM.PUINTER!Jll>-
MET PARAMIJl.LOWER^BANglKlt „n r Kixco i 11 i <•-

T O D A Y . PAR AM I HOUR. MET,PARAM. POINTER! J I K -
MET PARAMIJ1.UPPER_8AN0TKI 
THEN GO TO NEWPAR ; 
END; /* BAND LOOP */ 
GO TO NEWHOUR; 

NEWPAR: END; /* PARAM LOOP */ 
STORE: /» STCRE OUPUT PARAMETERS */ 

YEAR -SUBSTRITOOAY.DATE.1.2 , 
M0NTH-SU8STRITODAY.DATE.3,2 . 
DAY =SUBSTRI TODAY.DATE,5.2 j , |. ,, i inAY-
OUTPUT.DATA.DATE'YEAR I 1-/-IIMONTHII-/ IlUAY, 

pSrSTRlSG''lOUTPUT_DATA_HOURl EDIT IHMl 1 I F 12 1, X I 2 1 1 ; 
DO J-l TO OUT_PARAMS; nciAv-
DELAY HOUR=HOUR-0UT,PARAMIJl.DELAY, 
IF DECAY H0UR<1 THEN BEGIN; 
OUTPUT OSTA.PARAMIJl= 
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Y E S T E R O A Y . P A R A M ( 2 4 + O E L A Y _ H O U R , O U T _ P A R A M . P O I N T E R I J l i; 

GO TO S K I P ; E N D ; 
ELSE B E G I N ; 

TODAY.PARAMTDELAY HOUR,0UT_PARAM.POINTERI J I 1; END; 
S K I P : E N D ; /* PARAM LOOP */ ^ ........ 

IF NUMBER 0 B S + 1 > N U M B E R ^ 0 B S _ M A X THEN BEGIN; 
PUT L I S K T M A X I M U M N U M B E R OF O B S E R V A T I O N S EXCEEDED- ISKIP; 

GO TO WRITE; END; 
NUMBER 0 B S = N U M B E R _ 0 B S + 1 ; 
UNSPECIPR?NT>ATEINI 1=UNSPEC I OUTPUT_DAT A_DATE1 ; 
UNSPECIPRINT HOURINl)=UNSPECIOUTPUT_DATA_HOUR1; 
CALL PUTLCSlOUTPUT_OATA,PARAMII I .N l ; 

NEWHOUR:IF HOUR_LIMIT>HOUR_LIMiTS THEN GO TO NEWDATE; 
END; /* HOUR LOOP */ , ,., ̂  

NEWDATE: IF DATE LIMIT>DATE_LIMITS THEN GO TO WRITE; 
YESTERD'5Y= TODAY; 
READ FILEIMASTERL INTO ITODAYL; 
GO TO DATES; 

WRITE: /* SEARCH FINISHED */ . ^,^„,„ 
PUT LISTI'SEARCH FINISHED AT TIME '.TIMEISKIP; 
CLOSE FILE IMASTERl; 
^5TT?^f^S^'5e°SER"^XT!ESi';ERE FOUND WITHIN BANDS'ISKIP; 
RETURN;END; 
IF 0PT1='N0 ' THEN GO TO JUMPl; 
WRITF FILEIOUTPUTl FROM IOUTPUT_HEADER); 
WRITE FILEIOUTPUT) FROM IOUTPUT_STATI ON 1: 
WRITE FILEIOUTPUTl FROM IOUTPUT_PARAM 1; 
DO N=l TO NUMRER_OBS; 
CALL GETLCS(OUTPUT_DATA_PARAM(11,N1; 
WRITE FILEIOUTPUTl FROM I0UTPUT_DATA_PARAM1; 
END; 
CLOSE FILE lOUTPUTI; 

JUMPl: IF 0PT2 ='N0 - THEN GO TO JUMP2; 
/* CLOSE FILEISYSPRINTI; */ . ^ 

CALL PRINK NUMBER OBS ,OUT_PARAMS. 
PRINT_TITLEI11 .PR INT_DATEI 11.PR INT_ROURI 11.PR INT_STATION 111. 
PRINT NAME!1)1; 

JUMP2: IF Q P T 3 = ' N 0 - THEN GO TO JUMP3; 
FREE PRINT DATE; FREE PRINT_HOUR; 
CALL F O R T R S N I F O R T R N . O B . 
N U M B F R _ O B S , O U T P U T _ H E A D E R . P A R A M S , P R I N T _ S T A T I O N I 1 1 , 
P R I N T _ N A M E ( 1 ) ) ; 
IF R E T C O D E = L THEN B E G I N ; 
PUT L I S T I ' E R R U R IN F O R T R N ' 1 S K I P ; 
GO TO J U M P 3 ; E N D : 
CA L L F I Q C L S E ; 
PUT L I S K ' E X I T F R O M F O R T AT T I ME ' , T I ME 1 SK I P ; 

J U M P 3 : CALL R E L L C S ; 
R E T U R N ; 
END S E A R C H ; 

STOP: 
PUT LISK'RUN ENDED AT T I ME • , T I ME 1 S K I P ; 
END APDATA; 

SUBROUTINE POINTRISLK.MAXSIZ,JPRINT) 
C 
C MANIPULATES POINTERS FOR VARIABLE STORAGE 
C ADJUSTS STORAGE IF STORAGE EXCEEDED 
C MULT=2 NON STANDARD INTEGER 
C MULT=4 STANDARD INTEGER OR REAL 
C MULT=S NON STANDARD REAL 
C 

REAL*S BLK 
RFAL*8 NAME,NAMLST,BLANK 
REAL NAM1,NAM2 
INTEGER ALL0C1,ALL0C2 

C 
DIMENSION BLKd) 
DIMENSION NAM1!2),NAM2!2) 

C 
COMMON/LOCATE/ LSTM,MAXM,LSTB,MAXB.INOXM.INDXB.I PR I NT 
COMMON/TABLFS/NAMLSTI lOO.LENLSKlOOl.IPTLSTdOCl. 
ILENdOOl.MLKlOOI.NNAMS 
COMMON/RFLAGS/ IFLAGIIOO) 
COMMON/NAMBLK/NAME 
C O M M O N / P T F R R / N P T E R R 

c 
EQUIVALENCE INAME.NAM2I 
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DATA BLANK/' •/ 
DATA MAXBLK/lOOOOO/.JUMP/l/ 

NNAMS=0 
NPTERR=0 
00 5 1=1,100 
NAMLST!I)=0 
IPTLSTII 1-0 
LENLSTd 1=0 
LENII 1-0 
MLTIIl-O 
IFLAGI11=0 

5 CONTINUE 
MAXM-MAXSIZ 
IL0C-ALL0C2IIERR.2*MAXMI 
IFIILOC.EQ.OIGO TO 1040 
ILOCM-ILOC 
JL0C=L0CFIBLK1 
INDX =IIL0C-JLOCl/8 
INOXM-INDX 
LSTM-INDX+l 
MAXFM-MAXM 
MAXM=MAXM+INDX 
MAXB=MAXBLK 
ILnC=0 
IFIMAXB.EQ.OIGO TO 10 
IL0C = ALL0CKIERR.2*MAXB1 , „ , „ , „ 
I F I ILOC.EQ.O.AND.JUMP.EQ.OIGQ TO 1060 
I F I ILOC.EO.OIHAXB-0 

10 CONTINUE 
I L O C B - I L O C 
INDX =1ILOC-JLOCl/8 
INDXB=INDX 
LSTB-INDX+l 
MAXFB=MAXB 
MAXB=MAXB+INDX 
CALL PRGSEKBLKI 
CALL RE0SETI6LK1 
IPRINT-JPRINT 
DO 15 I=LSTM,MAXM 
BLK!11=0 

15 CONTINUE 
IFI IPRINT.LT.2IG0 TO 16 
LOUM=LSTM-INDXM 
MOUM=MAXM-INDXM 
PRINT 25.LDUM,MDUM 

16 CONTINUE 
IFIMAXFB.EO.OIRETURN 
00 20 I=LSTB,MAXB 
BLK(I1=0 ' 

20 CONTINUE 
IFI IPRINT.LT.21RETURN 
LDUM-LSTB-INDXB 
MDUM=MAXB-INDXB 
PRINT 25.L0UM.MDUM , M . T T «, I 7Pn'/ 

"l^8?r^oi?S!NE'S ZLn^S^'linVdl^E^O FROM LOCATION'in. 
1' TO LOCATION'IlOl 
RETURN 

C 
ENTRY BULKIMAXSIZI 

C 
C 

JUMP=0 
MAXBLK=MAXSIZ 
RETURN 

C 
ENTRY FREE 

C 
IFIILOCM.EQ.OIRETURN 
CALL FREE2IIL0CM.2*MAXFM1 
IFI ILOCB.EQ.OIRETURN 
CALL FREEIIIL0CB.2*MAXFBI 
RETURN 

ENTRY PUTPNKNAMl.LENDUM.MULTI 

C PUT ARRAY NAME AND POINTER IN TABLE - ALLOCATE TO MAIN 
C 

NAM2I11=NAM1I11 
NAM2I21=NAM1I21 
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LENGTH=IILEN0UM-1I*MULT+81/8 
IFILSTM+LENGTH-l.LE.MAXMIGO TO 30 

C STORAGE WILL BE EXCEEDED UNLESS GARBAGE IS CLEARED OUT 
CALL PURGEIOUMMYl 
IFILSTM+LENGTH.GT.MAXMIGO TO 50 

30 CONTINUE 
IFINNAMS+l.GT.lOOlCALL PURGEIOUMMYl 
IFINNAMS+l.GT.lOOlCALL PURGES I DUMMY 1 
IFINNAMS+l.GT.lJOIGO TO 1020 

C FNOUGH STORAGE - RECORD NAME AND POINTER IN TABLF 
NNAMS=NNAMS+1 
NAMLSTINNAMS1=NAME 
IPTLSTINNAMS1=LSTM 
LENLSKNNAMSl-LENGTH 
LENINNAMS1=LEN0UM 
MLTINNAMS)=MULT 
IFLAG!NNAMS1=0 
LSTM=LSTM+LENGTH 
IFIIPRINT.LT.21RETURN 
IDUM-IPTLSTINNAMSl-INDXM 
PRINT 40,NAME,IDUM ,LENLST INNAMS1,LENlNNAMS 1,MLTINNAMS), 

IIFLAGINNAMSI 
40 FORMATI17H0ENTRY FOR ARRAY AS,35H HAS BEEN MADE IN THE POINTER TAB 

1LE/9H P0INTER=d0.9H DBL LEN=I5.1CH ORIG LEN=I5.6H MULT=I5 . 
26H BULK=I51 
RETURN 

C 
ENTRY PUTBLKINAMl.LENDUM.MULTl 

C 
C PUT ARRAY NAME AND POINTER IN TABLE - ALLOCATE TO BULK 
C 

NAM2lll=NAMl!1) 
NAM2I2)=NAM1I21 
LENGTH=I!LENDUM-1I*MULT + 81 /8 

50 CONTINUE 
IFILSTB+LENGTH-l.LE.MAXBlGO TO 60 

C STORAGE WILL BE EXCEEDED UNLESS GARBAGE IS CLEARED OUT 
CALL PURGEBIDUMMYI 
IFILSTB+LENGTH.GT.MAXBIGO TO 1000 

60 CONTINUE 
IFINNAMS+l.GT.lOOlCALL PURGEIOUMMYl 
IFINNAMS+l.GT.lOOlCALL PURGEBIDUMMYI 
IFINNAMS+l.GT.lOOlGO TO IC20 

C ENOUGH STORAGE - RECORD NAME AND POINTER IN TABLE 
NNAMS=NNAMS+1 
NAMLSTINNAMS1=NAME 
IPTLST(NNAMS)=LSTB 
LENLST(NNAMS)=LENGTH 
LENINNAMS)=LENDUM 
MLT!NNAMS)=MULT 
IFLAGINNAMS)=1 
LSTB=LSTS+LENGTH 
IFIIPRINT.LT.2)RETURN 
IDUM=IPTLST(NNAMSI-INDXB 
PRINT 40,NAME, IDUM .LENLSTINNAMS I.LENINNAMS1.MLTINNAMS1 . 

IIFLAGINNAMSI 
RETURN 

C 
ENTRY WIPOUTINAMl) 

C 
C RECORD NAME IN PURGE TABLE 
C 

CALL GETNINAMl.N) 
IFIN.EQ.OIRETURN 
NAMLSTIN)=BLANK 
IFIIPRINT.LT.21RETURN 
PRINT 70,NAME 

70 F0RMATI7H0ARRAY A8.35H HAS BEEN PLACED IN THE PURGE TABLEI 
RETURN 

C 
ENTRY DUMPINAMl.LUMP) 

C DUMP VARIABLE DIMENSION ARRAY ON STANDARD OUTPUT 
C 

IFI I PR INT.E0.0.OR.I PR INT.EQ.2)RETURN 
CALL GETNINAMl.N) 
IFIN.EO.OIRETURN 
IPniNT=IPTLSTINl 
IMINUS=INDXM 
IFI IFLAGIN).EQ.1)IMINUS=INDXB 
IDUM=IPTLSTINI-I MINUS 
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PRINT 80.NAME.IDUM .LENINl 
80 FORMATI15H0DUMP OF ARRAY A8,9H POINTER=I10,8H LENGTH-IIOI 

GO TO I 90.lie,1301,LUMP 
90 CONTINUE ,„„ 

IFIMLTIN1.EQ.4IG0 TO 100 
CAIL PRTIKBLKIIPOINTl.LENINIl 
RETURN 

100 CONT INUE ̂ ^^^^^^jp^j^.^ I ̂ ^^^1^1 I 

RETURN 
110 CONTINUE 

IFIMLTIN1.E0.8IG0 TO 120 
CALL PRTRIIBLKIIPOINTl.LENINIl 
RETURN 

^^° CALL PRTR2(BLK!IPOINTl.LENINIl 
RETURN 

130 CONTINUE ^ . „ 
IFIMLKNI.EQ.RIGO TO 140 
CALL PRTAKBLKIIPOINTl.LENINll 
RETURN 

'"" ^§!:'J'S^^A2!BLKIIP0INT1.LEN!N11 
RETURN 

^ ENTRY GETPNTINAMl.IPTl 

C GET POINTER CORRESPONDING TO ARRAY NAME 
C 

IPT = 0 
CALL GETNINAMl.Nl 
IF IN.GT.OIGO TO 190 
RETURN 

190 CONTINUE 
I P T - I P T L S K N I 
I F I I P R I N T . L T . 2 I R E T U R N 

|njrA|ySJjEQ.llIMINUS=INDXB 

200 F S I ? ? ^ i S i E r F i ' R ' - J t i X ^ A8,38H HAS BEEN EXTRACTED FROM PO.NTE 
IR TABLE/9H P O I N T E R = I 1 0 . 6 H RULK=110) 

RETURN 
^ ENTRY CLEARINAMl) 

C CLEARS ARRAY CORRESPONDING TO NAME 

"" CALL GETNINAMl.Nl , 
IFIN.EQ.CIRETURN • 
LENGTH=LENLSTINI 
I P T - I P T L S K N I 
00 230 1=1.LENGTH 
B L K ! I P T + I - l l - C 

"' ??'?I^SV^T.LT.2IRETURN 
240 ^g^KlT!7S6ARRiY AS.17H HAS BEEN CLEAREOI 

RETURN 

C PRINT ERROR MESSAGES 

ICOO CONTINUE 
NPTERR-NPTERR+1 

1010 ?grAT}°5iaO??mihi'^iIcEEDEO DURING REQUEST FOR STORAGE OF ARRAY AS 
1,/8H LENGTH=I10I 
RETURN 

1020 CONTINUEp^ ^^^^ 

1030 ^SiSrii^rHOMAXIMUM NUMBER OF ENTRIES IN NAME TABLE EXCEEOEDl 

RETURN 
1040 CONTINUE ^„^ , 

NPTERR-NPTERR+1 
1050 F 0 R M A T 1 ? C S A I N S T O R A G E C A N N O T BE ALLOCATED'1 

RETURN 
1060 CONTINUE 

PRINT 1070 
NPTERR-NPTERR+l 
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1070 FORMATI'OBULK STORAGE CANNOT BE ALLOCATED'1 
RETURN 
END 
SUBROUTINE GETN!NAM1,N1 

C 

REAL*8 NAME,NAMLST 
REAL NAM1,NAM2 

DIMENSION NAM1I21,NAM2I21 

COMMON/LOCATE/ LSTM.MAXM.LSTB,MAXB,INDXM,INDXB,I PRINT 
COMM0N/TABLES/NAMLsfll005,LENLSK160 I.IPTLST11601. 
ILENl1001.MLTI1001.NNAMS 
COMMON/NAMBLK/NAME 

EQUIVALENCE INAME.NAM2I 

N=0 
NAM2!11 = NAM1I 11 
NAM2!2I=NAMII2I 
IFINNAMS.EQ.OIGO TO 20 
DO 10 N-1.NNAMS 
IFINAMLSKNl.EQ.NAMEIRETURN 

10 CONTINUE 
20 CONTINUE 

N=0 
IF! IPRINT.LT.2IRETURN 

30 FORMAT 17H0ARRAY A8.34H CANNOT BE FOUND IN THE NAME TABLEI 
RETURN 
END 
SUBROUTINE REOSEKBLKl 

C 
C REDEFINES ARRAY NAME 
C 

REAL*8 BLK 
REAL*8 NAME.NAMLST.BLANK.DUMNAM 
REAL NAM1,NAM2 

C 
DIMENSION BLKdl 
DIMENSION NAMK21.NAM2I21.DUMI21 

C 
COMMON/LOCATE/ LSTM.MAXM.LSTB.MAXB.INDXM,INOXB,IPRINT 
COMMON/TABLES/NAMLST I 1001.LENLST I 100 I.IPTLST I 100 I, 
ILENdOOl.MLKlOOI.NNAMS 
COMMON/BFLAGS/ IFLAGIIOOI 
COMMON/NAMBLK/NAME 
COMMON/PTERR/NPTERR 

EQUIVALENCE INAME.NAM21,I DUMMY,DUMI 11 I 

DATA BLANK/' •/,OUMNAM/-DUMNAM'/ 

RETURN 

ENTRY REDEF!NAM1,LENDUM,MULTI 

CALL GETN!NAM1,N1 
IFIN.GT.OIGO TD 30 

C 
C NAME NOT IN TABLE SO PUT IT THERE 
C 

CALL PUTPNKNAME.LENDUM.MULTl 
RETURN 

30 CONTINUE 
LENNEW=!ILEN0UM-1I*MULT + S1 /S 
LEN0LD=LENLSTIN1 
IFILFNNEW.EO.LENOLOIRETURN 
IFILENNEW.GT.LENOLOIGO TO 60 

C 
C NEW LENGTH LESS THAN OLD LENGTH 

IFINNAMS+l.LE.lOOlGO TO 50 
CALL PURGEIOUMMYl 
IFINNAMS+l.LE.lOOlGO TO 50 
CALL PURGEBIDUMMYI 
IF!NNA"S+1.LE.1001GO TO 50 
NPTERR=NPTERR+l 
PRINT 40 
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40 F0RMATI49H0HAXIMUM NUMBER OF ENTRIES IN NAME TABLE EXCEEOEOI 
RETURN 

50 CONTINUE 
NNAMS-NNAMS+1 
L1=NNAMS-N-1 
00 55 L=l,Ll 
K-NNAMS-L 
NAMLSTIK+11=NAMLST1KI 
IPTLSKK + l l = IPTLST(Kl 
LENLST(K+11=LENLST(KI 
LEN (K+l l=LEN (K l 
MLT (K+ l l -MLT (Kl 
IFLAG(K+11=IFLAG(K1 

55 CONTINUE 
LENLSTINl-LENNEW 
LENIN1=LEN0UM 
MLKN1 = MULT 
NAMLSTIN+1 1-BLANK 
IPTLSKN + l 1 = IPTLSTIN1+LENNEW 
LENLSTIN+1 1=LEN0LD-LENNEW 
I F I IPRINT.LT.21RETURN 
IMINUS=INDXM 
I F I IFLAGINI .E0.1 I IMINUS=INOXB 

JgVKT''5l ';^Ii^lTi3r' ,LENLSTIN I.LENIN I.MLKN 1. 
56^F0RMATd7H0ENTRY FOR ARRAY A8.35H HAS BEEN MADE IN THE POINTER TAB 

ILE /9H POINTER=I10.9H DBL LEN=I5.10H ORIG LEN=I5,6H MULT=I5 . 
26H BULK=I51 

RETURN 
60 CONTINUE 

C NEW LENGTH GREATER THAN OLD LENGTH 
C 

NAMLSTIN1=0UMNAM 
CALL PUTPNKNAME.LENDUM.MULTl 
IF INAMLSKNl .EO.DUMNAMIGO TO 90 
CALL GETNIDUMNAM.Nl 
IF IN.GT.OIGO TO 90 
NPTERR-NPTERR+I 
RETURN 

90 CONTINUE 
NAMLST1NI-8LANK 
00 100 L=l,LENOLO 
LSU81=IPTLSTINI + L - l 
LSU82=IPTLSTINNAMS1+L-l 
BLKILSUB21-RLKILSUB11 

100 CONTINUE 
RETURN ^ 

SUBROUTINE PRGSETIBLKl 

C SIFTS STORAGE AND ELIMINATES ARRAYS IN THE PURGE TABLE 
C 

REAL*8 BLK 
REAL*8 NAMLST.BLANK 

C 
DIMENSION BLKdl 

^ COMMON/LOCATE/ LSTM.MAXM.LSTB,MAXB,INOXM,INOXB.^PRI NT 
COMMON/TABLES/NAMLSKIOCI.LENLSTIIOOI .IPTLbl I lUt I , 
ILENI1001.MLT11001,NNAMS 
COMMON/BFLAGS/ IFLAGIIOOI 
DATA BLANK/' '/ 

C 
IMAIN=LSTM 
IBULK=LSTP 
RETURN 

C 
ENTRY PURGEILSTLOCI 

C 
ISTART=IMAIN 
KEY--1 
MAXBLK=MAXM 
IMINUS=INOXM 
IFINNAMS.GT.OIGO TO 5 
LSTLOC=LSTM 
RETURN 

^ ENTRY PURGEBILSTLOCl 
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C 
ISTART=IBULK 
KEY = 0 
MAXBLK=MAXB 
IMINUS=INOXB 
I F I N N A M S . G T . O I G O TO 5 
LSTLOC=LSTB 
RETURN 

C 
5 CONTINUE 

IMOV=ISTART 
INAM=0 
DO 4 0 N = l . N N A M S 
I F I K E Y + I F L A G I N l . N E . O I G O TO 10 
I N A M - I N A M + I 
N A M L S K INAM1=NAMLSTI N l 
I P T L S T I I N A M 1 = I P T L S T I N I 
L E N L S T I I N A M l - L E N L S T I N l 
LENI INAM) = L E N I N ) 
MLT I I N A M l - M L K N ) 
I F L A G I 1 N A M 1 = I F L A G ! N ) 
GO TO 40 

10 CONTINUE 
IFINAMLSKN) .EQ.BLANK ) GO TO 40 

C NAME NOT BLANK - SO SAVE IT 
IMAX=LENLSTIN) 
IFIIMOV.EO.IPTLSTIN)IGO TO 30 
DO 20 1=1,IMAX 
I 5 U B 1 = I M 0 V + I - 1 
I S U e 2 = I P T L S T ! N ) + I - l 
BLK!ISU?1)=BLKIISUB2I 

20 CONTINUE 
30 CONTINUE 

INAM=INAM+l 
NAMLST!INAM)=NAMLSTIN) 
IPTLSTIINAM)=IMOV 
LENLST!INAM)=IMAX 
LENIINAM)=LENIN) 
MLT! INAM ) = M L K N) 
IFLAG!INAM)=IFLAG!N) 
IMOV=IMOV+IMAX 

40 CONTINUE 
NNAMS=INAM 
IFIKEY.EO.OIGO TO 41 
LSTM=IMOV 
GO TO 42 

41 CONTINUE 
LSTB=IMOV 

4? CONTINUE 
LSTBLK=IMOV 
LSTLOC=LSTBLK-IMINUS 
DO 45 I=LSTBLK,MAXBLK 
BLKII)=0. 

45 CONTINUE 
IF I(NNAMS+1).GT.100) GO TO 49 
IFIIPRINT.LT.2)RETURN 

49 CONTINUE 
PRINT 50 

50 FORMATI -ISTORAGE HAS BEEN SIFTED'l 
ENTRY STATUS 

IF ! I N N A M S + D . G T . I O O ) GO TO 5 1 
I F I I P R I N T . L T . 2 ) R E T U R N 

51 CONTINUE 
PRINT 55 

^^•^2S55I''°CURRENT STATUS OF CONTAINER ARRAY IS AS FOLLOWS'/ 
26X4HBULKy"''"^*'^"'*^"''°'^^"*""°^^ LEN2X8H0RIG LEN6X4HMULT 
DO 70 N=l,NNAMS 
IMINUS-INDXM 
IFI IFLAGIN).EQ.1)IMINUS=INDXB 
IDUM=IPTLSTtN)-IMINUS 

60 FO^aiTtll?6?*2xk8'I^l'l6')°^" .LENLSKN),LENINl,MLTIN1,1FLAG!N1 
70 CONTINUE 

RETURN 
END 
FUNCTION I G E K N A M l l 

C GET POINTER CORRESPONDING TO ARRAY NAME 
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REAL*8 NAME,NAMLST,BLANK 
REAL NAM1.NAM2 

DIMENSION NAM1121.NAM2I21 

COMMON/LOCATE/ LSTM.MAXM.LSTB,MAXB,INDXM,INOXB,IPRINT 
COMMON/TABLES/NAMLsf llOOf.LENLSTddOI.IPtLSTIlOOl, 
ILEN!1001.MLTI1001,NNAMS 
COMMON/BFLAGS/ IFLAGIIOO) 
COMMON/NAMBLK/NAME 
COMMON/PTERR/NPTERR 

^ EQUIVALENCE INAME,NAM2I 
C 

IPT-O 
CALL GETNINAMl.Nl 
IF IN.GT.OIGO TO 10 
RETURN 

10 CONTINUE 
I G E T - I P T L S K N l 
I F I I P R I N T . L T . 2 1 R E T U R N 
IMINUS-INDXM 
I F I IFLAGIN).E0.11IMINUS=INDXB 
IDUM=IPTLSTIN I - 1 MINUS 

60 ^ g i a A T I 1 9 f l 0 p S U l E r ^ i R ' - A ^ i W AS.38H HAS BEEN EXTRACTED FROM POINTE 
IR TABLE/9H POINTER=I10.6H BULK-I lOl 

RETURN 

SUBROUTINE PRTI l IJ.LENGTHI 

C PRINTS NON STANDARD INTEGER ARRAY 
INTEGER*2 J d l 

^ PRINT l O . I J I L l . L - l . L E N G T H l 
10 F0RMATI24I51 

RETURN 

SUBROUTINE PRTI2 IJ.LENGTHI 

C PRINTS STANDARD INTEGER ARRAY 

^ DIMENSION J d l 
'' PRINT 1 0 , ( J ! L 1 , L - 1 . L E N G T H ) 

10 FDRMATd2I l01 
RETURN 
SUBROUTINE PRTRl lA.LENGTHl ^ 

C PRINTS STANDARD REAL ARRAY 

DIMENSION A d l 

PRINT 10. IAIL1.L=1.LENGTH1 
10 F0RMATI8E15.7) 

RETURN 

SUBROUTINE PRTR2 lA.LENGTHl 

c PRINTS NON S T A N D A R D R E A L A R R A Y 

c 
REAL*S Al11 I 

'' PRINT 10.IA!L1.L=1.LENGTH1 
10 FORMATI8E15.7I 

RETURN 

SUBROUTINE PRTAl lA.LENGTHl 

C PRINTS STANDARD HOLLERITH ARRAY 
C 

DIMENSION Al11 
PRINT 10,IA!L1.L=1.LENGTHI 

10 FORMATIIH 25A4I 
RETURN 

SUBROUTINE PRTA2 lA.LENGTHl 
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C PRINTS NON STANDARD HOLLERITH ARRAY 
C 

REAL*8 A d l 
C 

PRINT lO.IA!LI.L=1.LENGTH1 
10 FORMATIIH 12A81 

RETURN 
END 
FUNCTION IPTERRIDUMMYl 

C RETURNS NUMBER OF ERRORS THAT HAVE OCCURED IN POINTER ROUTINES 
C 

COMMON/PTERR/NPTERR 

IPTERR-NPTERR 
NPTERR=0 
RETURN 
FNO 
FUNCTION ILASTIOUMMYI 

C 
C RETURNS FIRST AVAILABLE LOCATION IN CONTAINER ARRAY 

COMMON/LOGATE/ LSTM.MAXM.LSTB.MAXB.INDXM.INOXB,IPRI NT 
C 

ILAST-LSTM-INDXM 
RETURN 
END 
FUNCTION ILASTBIDUMMYI 

C 
C RETURNS FIRST AVAILABLE LOCATION IN CONTAINER ARRAY 
C OF BULK CORE 
C 

c 
COMMON/LOCATE/ LSTM.MAXM.LSTB.MAXB,INDXM,INOXB,IPRINT 

C 
ILASTB=LSTB-INOXB 
RETURN 
END 

FORTRAN START 
• 
* CALLING SEQUENCE CALL FORTRAN IFTNRTN.FLAG.A,B.C,...I; 
* FLAG < 0 IF NO PARAMETERS 
* FLAG = 0 IF NO STRING DATA IN PARAMETER LIST 
* FLAG = N IF FIRST N PARAMETERS ARE STRINGS 
* 

EXTRN IHEERRA 
ENTRY FinCLSE 
BC 15.121151 
DC X-07> 
DC CL7-F0RTRAN-
STM 14,12.12113) SAVE REGISTERS 
BALR 12,0 ESTABLISH BASE REGISTER 
USING *,1? 

BASE LR 8,13 LOAD PL/I SAVE AREA POINTER 
LA 13,SAVE FORTRAN-S SAVE AREA POINTER 
ST 13,818) STORE POINTER IN PL/I SAVE AREA 
ST 8,4113) - STORE PL/I SAVE AREA POINTER 

* IN FORTRAN-S SAVE AREA 
ST 15.SAVE+16 STORE ADDRESS OF FORTRAN IN 

* FIFTH WORD OF ITS SAVE AREA 
* FOR TRACEBACK * 
* CREATE FORTRAN ENVIRONMENT THROUGH CALL TO IBFINT 
* IBFINT SAVES REGISTERS IN ITS OWN SAVE AREA BUT EXPECTS REGISTER 13 
* TO POINT TO SAVE AREA OF SUPERVISOR — FORTRAN. * 

L 15.VIBC0M LOAD ADDRESS OF IBCOM 
BAL 14.641151 CALL IBFINT TO INITIALIZE FORT. 
L 13.SAVE+4 LOAD PL/I SAVE AREA POINTER 
L 1.241131 LOAD PAREMETER LIST ADDRESS 
L 2,0111 
L 15,0121 LOAD ADDRESS OF FORTRAN SUBRTN. 
LA 13,SAVE LOAD SAVE AREA POINTER 

* TEST FLAG FOR ANALYSIS OF PARAMETER LIST 
L 3,4111 
L 3.0131 LOAD FLAG 
LTR 3.3 TEST FLAG FOR PARAMETERS 
BC NOPARM.CALL BRANCH IF FLAG<0 NO PARAMETERS 
LA 1.8111 SET PARAMETER LIST POINTER 
BC NOSTRG.CALL BRANCH IF FLAG-0 NO STRINGS 

* OBTAIN STRING ADDRESS FROM 1ST WORD OF STRING DOPE VECTOR — SOV 
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LOOP 

* 
CALL 
* 

SR 
L 
L 
ST 
AH 
BCT 

6,6 
4,016,11 
2.014) 
2,016,1) 
6.FOUR 
3.LOOP 

BALR 14.15 

ZERO REGISTER 
LOAD ADDRESS OF SOV 
LOAD 1ST WORD OF SOV 
STORE ADDRESS IN PARAMETER LIST 
INCREASE REGISTER FOR NEXT PARM 
BRANCH IF N NOT ZERO 

CALL FORTRAN SUBROUTINE 

5.RCAD0R LOAD ADDRESS OF RETURN CODE 
,,.v. OI4.51,RCNORM PUT ZERO IN RETURN CODE 

* TEST RETURN CODE IN REGISTER 15 FOR TERMINAL ERROR. NORMAL RETURN, 
* OR STOP. ALL OTHERS ASSUMED NORMAL 

L 
MVC 

LTR 
BC 
C 
BC 
MVC 
BC 

RETCODEO CLI 
BC 
MVC 

* RESTORE PL/I 
CONTINUE SPIE 
* 

L 
LM 
BR 

15.15 
ZERO,RETCODEO 
15.TERMERR 
NQERR,CONTINUE 
0I4,5I,RCERR 
ALWAYS.CONTINUE 
12!13).X'FF' 
ZERO.CONTINUE 
OI4,51,RCSTOP 
INTERRUPT SYSTEM 
IHEERRA,!11,131.151 

13,SAVE+4 
14,12.121131 
14 

TEST RETURN CODE 
BRANCH IF CODE IS 0 
TEST FOR TERMINAL ERROR 
BRANCH IF NOT A TERMINAL ERROR 
PUT I IN RETURN CODE : FRROR 

TEST FOR NORMAL RETURN 
BRANCH IF NORMAL RETURN 
PUT -I IN RETURN CODE : STOP 

LOAD PL/I SAVE AREA POINTER 
RESTORE REGISTERS 
RETURN TO PL/I 

: ^k^^!T'fA'v^mi^.'?S?^Jt f^'firgSrSA^^'kR^? ^gf^^^IURNS VIA FOURTH 
* ioRD IN SAVE AREA OF SUPERVISOR - FORTRAN. REGISTER 14 IN CALL IS 
• USED FOR A RETURN CODE. 
* 

0.4 
FIOCLSE BC 15.121151 

CLT'FIOCLSE" 
14.12.121131 , ̂ . 
12.P0INTER-FI0CLSEI 151 
13.REG13 

CNOP 
BC 
DC 
DC 
STM 
L 
ST 
MVC 
MVC 
L 
BAL 
DC 
CNOP 

REG14I41,SAVE+12 
SAVE+12I4I.ARETURN 
15,VIBC0M 
14,68!151 
AL2I01 

* R E S T O R E " P L / I INTERRUPT SYSTEM 
RETURN SPIE IHEERRA,II1.13).151 

MVC SAVE+12141,REG14 
L 13.REG13 
LM 14.12.121131 
BB 14 

* STORAGE SECTION FOR FORTRAN 

SAVE PL/I REGISTERS 
ESTABLISH BASE REGISTER 
STORE PL/I SAVE AREA POINTER 
REPLACE FOURTH WORD OF SAVE 

AREA BY THE RETURN ADDRESS 
LOAD ADDRESS OF IBCOM 
CALL IBEXIT TO CLOSE I/O O.S. 
AL2IRETURN CODE I 

RESTORE 4TH WORD OF SAVE AREA 
LOAD PI/I SAVE AREA POINTER 
RESTORE PL/I REGISTERS 
RETURN TO PL/I 

SAVE 
VIBCOM 
POINTER 
ARETURN 
RCADDR 
TERMERR 
REG13 
REG14 
RCERR 
RCNORM 
RCSTOP 
FOUR 
NOPARM 
NCERR 
ZERO 
NOSTRG 
ALWAYS 

DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
OC 
DC 
DC 
DC 
EQU 
EOU 
EQU 
EOU 
EQU 

ISF'O' 
VI IBCOM#l 
AIBASEl 
AIRETURNl 
AIRETCOOEI _ 
XL4'00000010* 
F'O' 
F'O' 
F'l' 
F'O' 
F'-l' 
H'4' 
4 
7 
8 
8 
15 

* STORAGE AREA FOR RETURN CODE TO PL/I . 
* DECLARE RETCODE FIXED BINARY 131,0) EXTERNAL. 

INITIALIZE CODE TO ZERO 
RETCODE 
CODE 
* 

CSECT 
DC F' 

END 
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3 . SEARCH3 Search of Master Tape Omitt ing Missing Data 

SUBROUTINE TWOD P K A RAY, I C T , J C T , T I T L E . R 0 W T 1 , R 0 W T 2 . C O L T l . C O L T2 1 

C 
C TWODPT P R I N T S A TWO-DIMENSIONAL ARRAY. IT 
C P R I N T S A T I T L E LIIVE AND TWO L I N E S OF COLUMN 
C T I T L E S . WHICH ARE FOLLOWED BY 5 0 L I N E S UP 
C TO TEN COLUMNS WIDE PLUS THE INDEX COLUMN, 
C WHICH CONTAINS DATE AND HOUR. 
C ARGUMENTS ARE -
C 
C ARAY - THE TWO-DIMENSIONAL ARRAY 
C TO BE P R I N T E D . 
C ICT - NUMBER OF ROMS IN ARRAY. 
C JCT - NUMBER OF COLUMNS IN ARRAY. 
C T I T L E - PAGE T I T L E ( 1 0 A 8 ) . 
C ROWTl - ARRAY DIMENSIONED BY I C T , CON-
C TAI ig iNG DATE FOR EACH ROM 
C ( A 8 ) . 
C R0MT2 - ARRAY DIMENSIONED BY I C T , CON-
C T A I N I N G HOUR FOR EACH ROM 
C ( A 4 . PRINTED AS A2 ) . 
C t O L T l - ARRAY DIMENSIONED BY J C T , CON-
C T A I N I N G F IRST L INE OF T I T L E 
C FDR EACH COLUMN ( A S ) . 
C C0LT2 - ARRAY DIMENSIONED BY J C T , CON-
C T A I N I N G SECOND L I N E OF T I T L E 
C FOR EACH COLUMN I A 8 1 . 
C 

R E A L ' S T I T L E ( 1 0 ) . R 0 W T 1 ( 1 ) , C 0 L T l ( l l , C 0 L T 2 ( l ) 
REAL .4 ARAYI I C T . 1) ,R0WT2( 1 > 
11 =1 
I J = 1 
1 M « X = 0 
JMAX^O 
M A X = 0 

1FLAG = 0 
2') l t N O = J C T 
'. ) M1N=MAX+1 

f10X=MlNO ( MOX+IO, I ENDI 
IF ( 1 FLOG.NE. 0 ) GO TO 47 

4 5 NROW=0 
46 ' O N T I N U E 

P R I N T 2 1 0 . ( T i T L E l 1 1 , 1 - 1 , 1 0 ) 
47 PRINT 2 2 0 

PRINT 2 3 0 , ( C O L T K J O , J C = M1N,MAX) 
^'RINT 2 3 0 , ( C 0LT2 ( JC ) .JC = M1 N.MAX ) 
P R I N T 23 0 
IMflX=MINO( I I + 5 2 . ICT ) 
I D I F MMA X-1 1 +5 
NKDW =NROW* ID IF 
JMAX =MINOl I J + 9 , JCT I 
UO 6 5 1= I 1 , I MAX 
P R I N T 24 0 , R O M T K I ) ,ROMT? I I ) , ( A RA Y I I. J ) . J= I J, JMA X ) 

65 CONT INUE 
11̂  ( I MAX. GE. I CT) GO TD 70 
11=1MAX+I 
GO TO 46 

70 IF (JMAX. CE. J C T ) GO TO 130 
80 I M l 

I J = J M A X + 1 
I F ( ( NROH + I D I F - 5 7 ) . G T . 0 I GU TO 84 

82 I F L A G = 1 
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84 

130 

150 
140 

2l ' l 

2 3 0 
240 

. 2 5 

' 1 

. 3 ) 

DCL 

DCL 

CONTROLLED. 

GO TO 40 
I F L A G = 0 
GO TO 40 
CONTINUE 
DO 1 4 0 1 = 1 ' 
P K I N I 1 5 0 
F O R M A T I ' 
CONTINUE 
RETURN 

F 0 R M A T ( 1 H 1 . I 9 X . I 0 A 8 ) 

FORMAT! / / / ) 
I O R M A K 1 2 X . 1 0 ( 4 X . A 8 ) ) 

FORMAT! I X . A S . 1 X . A 2 , 10F12 
END 

APOATA: pRQC OpTI O N S I M A I N ) ; 
DATE L I M I T S F I X E D BINARY I N I T I A L ( O ) . 
L O M E R DATEIDATE L I M I T S ) C H A R I S ) CONTROLLED. 
U P P E R " D A T E | D A T E L I M U S ) CHARIS) CONTROLLED: 

HOUR L I M I T S F I X E D BINARY I N I T I A L I O l . 
LOMER HOURIHOUR L I M I T S ) F I X E D BINARY CONTROLLED, 

UPPER H O U R I H O U R I L I M I T S ) F I X E D B I N A R Y C O N T R O L L E D : 

F I L E H E A D E R . 

2 S T A T I O N S F I X E D B I N A R Y . 

2 P A R A M S F 1 X E D B I N A R Y . 

2 S T A R T I N G _ 0 A T E C H A R ( 6 ) , 

2 E N D I N G D A T E C H A R ( 6 ) ; 

F I L E . S T A T I O N I F I L E . H E A DE R . S T A T I O N S 1 
J ' N A M E C H A R I S ) . 
2 P O I N T E R F I X E O B I N A R Y , 

2 PAR AMS F l XEO B I N A R Y ; 

F i L E . p A R A M ( F I L E . H E A D E R . P A R A M S ) CONTROLLED. 

? " N A M E C H A R I S ) : 

TODAY CONTROLLEO. 
2 DAT E C H A R ( 6 ) . 
2 H O U R (24 I , 

3 PARAM I F U E . H E A D E R . P A R A M S ) ; 
YESTERDAY CONTROLLED . » 

2 OAT E CHAR(6 I . 
2 HDUR(24 ) , 

3 PARAM ( F I L E . H E A D E R . P A R A M S ) ; 

MET PARAM (MET PARAMs") CONTROLLED, 
2 PO! NTER F T X E D B I N A R Y , 
2 BANDS F IXEO B I N A R Y , 
2 BAND! 1 0 ) . . . . , , « , , 

3 LOWER BAND F I X E O DECIMAL 1 1 0 . 3 1 . 
3 U P P E R ' B A N D F I X E O DECIMAL 1 1 0 . 3 ) ; 

DUM MET PARAM ( 1 0 0 ) CONTROLLED. 
2 P O T N T E R F IXED R INARY. 
2 BANDS F I X E D B I N A R Y . 
2 B A N D I I O ) , 

3 LOMER.BAND F I X E D DECIMAL 
3 UPPER BAND F IXEO DECIMAL 

nuT S T A T I O N S F I X E D B INARY 1 3 1 . 0 1 . 
O U T " P A R A M S F IXEO B INARY ( 3 1 , 0 ) : 

DCL 

OCL 

DCL 

DCL 

DCL 

DLL 

DCL 

1 

1 

I 

1 

1 

1 

1 

I 1 0 . 3 1 , 
I 1 0 . 3 ) i 

DLL 

DCL 

DCL 

DCL 

OUT PARAM lOUT PAROMS) CONTROLLED. 
2 POI NTER F IXED R INORY. 
2 DEL AY F I X E D DEC IMAL 1 2 ) ; 

DUM OUT PARAM ( 1 0 0 ) CONTROLLED. 
2 POl NTER F IXEO R I N A R Y , 
2 DELAY F I X E D DEC IMAL ( 2 1 ; 

OUTPUT.HEADER, 
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OCL 

D(L 

DLL 

DCL 

DCL 1 

DCL 

2 LAB EL ( 1 0 ) CHAR ( 8 ) , 

2 S T A T I O N S F I X E D B I N A R Y 1 3 1 , 0 ) , 

? PAR AMS F l XED B l N A R Y I 3 1 . 0 ) , 

2 N U M B E R . O B S F I X E D B I N A R Y ( 3 1 . 0 ) : 

O U T P U T . S T A T I ON ( OUTP U T _H EA DE R. ST AT I O N S ) C O N T R O L L E D . 

2 NAM E CHAR ( 8 ) . 

2 P O I NTER F I X E D B I N A R Y , 

2 PAR AMS F l XEO B I N A R Y ; 

O U T P U T . P A R A M ( O U T P U T . H E A D E R . P A R A M S ) C O N T R O L L E D . 

2 S T A T I O N C H A R ( 8 ) , 

2 NAM E C H A R I S ) ; 

D U M . O U T P U T . P A R A M d O O ) C O N T R O L L E O . 

2 S T A T I O N C H A R I S ) , 

2 NAM E C H A R ( 8 ) ; 

O U T P U T . D O T A C O N T R O L I E D . 

2 D A T E C H A R I S ) , 

2 HOUR C H A R < 4 ) , 

2 PAR A M I O U T P U T . H E A O E R . P A R A M S ) ; 

W R I T E . D A T A ( O U T P U T . H E A D E R . P A R A M S ) C O N T R O L L E D ; 

P R I N T T I T L E ( 1 0 ) F L O A T D E C I M A L ( 1 6 ) . 

P K 1 N T " D A T E ( N U M B E R . O B S ) C O N T R O L L E D F L O A T D E C I M A L 

P R I N T ' H O U R ( N U M B E R . O B S ) C O N T R O L L E D F L O A T D E C I M A L 

P R l N l ' s T A T l O N ( O U T . P A R A M S ) C O N T R O L L E D F L O A T 

P R I N T ' N A M E ( O U r . P A R A M S ) C O N T R O L L E D F L O A T 

( 1 6 1 , 

( 6 ) . 

D E C I M A L ( 1 6 ) . 

D E C I M A L ( 1 6 ) , 

P R I N T . P A R A M ( O U T _ PARA MS . NUM BE R . O B S ) C O N T R O L L E D : 

DCL C A R D CHAR ( 8 0 ) ; 

DLL P R I N T C H A R O ) ; 
P U I L I S K ' M A S T E R F I L E H E A D E R I N F O RMAT I O N ' ) P A G E : 

R E A D F I L E ( M A S T E R ) I N T O 1 F I L E_ HE AD ER ) : 

P U I D A T A l F I L E . H E A D E R I S K I P ; 

A L L O C A T E F I L E . S T A T I O N ; 

R E A D F I L E I H f l S T E R ) I N ^ O ( F 1 L E . S T A T 1 O N ) : 

P U T O n T A I F I L E . S T A T I O N ) S K I P : 

A L L O C A T E F I L E . P A R A M : 

R E A D F I L E ( M A S T E R ) I N T O ( F I L E . P AR A M ) : 

P U T D A T A ( F I L E . P A R O M ) SK I P : 

A L L O C A T E T O D A Y ; A L L O C A T E Y E S T E R D A Y : 

N t X r : / . B E G I N NEM C A S E • / 

C L O S E F I L E l M O S T E R ) : 

ON E N D F I L E I M A S T E R ) P E & I N ; 

P U T L I S T ! - E N D OF F I L F i E N S E O ON M A S T E R ' l S K I P : 

GU TO N E X T ; E N O : 

R E A D F I L E ( M A S T E R ! U . N 0 R E ( 3 ) ; 

C L O S E F I L E I C A R D S l ; 

G L T C A K D : G E T E 0 I T I C A R D ) ( 0 ( a j ) ) : 

W R I T E F I L E I C A R D S l FROM ( C A R D ) ; 
T H E N 

T H E N 

GO 

GO 

END: 

I N P U T ; 

DCL 

DCL 

D( L 

1 F I N D E X ! C A R D , ' END • 1 - = 0 

1 F I N D E X ! C A R D , ' S T O P * ) - = 0 

CO TO GET C A R D : 

C L O S E F I L . E ( C A R D S ) ; 

C ALL I N P U T; 

C A L L S E A R C H ; 

CO TO NEX T : 

P R O C : 

P A R A M S F I X E D B I N A R Y , B A N D S 

D E L A Y F I X ED D E C I M A L ( 2 ) : 

S I A T I D N C H A R ( 8 ) . P A R A M C H A R I S ) ; 

L i C H A R ( 2 ) , L 2 C H A R ( 2 ) , L 3 C H A R ( 2 ) , 

U l C H A R ( 2 ) . U 2 C H A R ( 2 I , U 3 C H « R ( 2 ) ; 

O N N A M E ( C ARDS ) B E G I N ; 

P U T L I S T I ' T H E F O L L O W I N G D A T A I S OUT 

E N D ; 

STOP: 

F I X E D B I N A R Y , 

O F O R D E R : • , D A T A F I E L D l S K l P ; 
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SK 1P 1 : 

SK1P2 

GO TO NEX T ; E N D : 
ON E N D F I L E ( C A R D S ) B E G I N ; 
PUT L I S K ' U N E X P E C T E O EOF ON CARD I N P U T ' I S K I P : 

GO TO N E X T ; E N D : 
PUT L I S K ' I N P U T D A T A ' I P A G E ; 
GET F I L E I C A R D S ) ED IT ( LA BE L I ( lOA ! 8 1 ) : 

DO 1=1 TO 10: 
UNSPECIPR I N T _ T I T 1 . E ( 1 ) 1 = UNSPE C ( LABEL ( 111; 

E N D : 

pUT E D I T ( LABEL) ( 1 0 A ( 8 ) i S K l P ; 

GET F I L E ( C A R D S ) D A T A ( P R I N T ) ; 

PUT D A T A ( P R 1 N T ) S K 1 P : 

GET F I L E ( C A R D 5 ) D A T A ( D A T E . L I M I T S ) : 

FREE LOWER DATE; FREE U P P E R . D A T E ; 
I F O A T E . L l M l T S = 0 THEN B E G I N : 

DATE L l M l TS=1 ; „ . . , c 
ALLOCATE LUMER DATE: ALLOCATE u P P E R . D A T E ; 
LOWER D A T E ( 1 1 = S T A R T 1 N G . D A T E ; 
U P P E R ' D A T E I D ^ E N D I N G . D A T E : 

P U I DATA! LOWER 00 1 E( 1 ) . UPPER.DATE d ) I SK I P ; 

GO TO SKI P K E N D : 

ALLOCATE LOMER DATE: ALLOCATE UPPER.DATE: 

" ' ' " - ' M L O S I R . D M E . I ) , U P P E R . D A T E . I . DO 1 = 1 TO DA T E.L IM I TS . ) : 

DO 1 = 1 TO D A T E . L I M I T S ; 
PUT OATAILOMER D AT E< I ) . UPPE R.D ATE ( I 1 1 S K I P : 
L l = S U B S T R ( L O M E R . D A T E ! 1 ) , 1 . 2 ) 
L 2 = S U B S T R ( L O M E R . O A T E I 1 ) , 4 ^ 

L 3 = S U B S T R ( L O M E R . D A T E I I ) . 7 . 

U 1 = S U B S T R ( u P p E R . O A T t l 1 ) . 1 ^ 
U2=SuBSTR ( U P P E R . D A T E ( 1 ) .4 
U3=SUBSTR ( U P P E R . D A T E I I ) . 7 , 
L O M E R . D A T E ( I ) = L 1 I I L 2 I I L 3 ; 

E N D ; E N D ; 
TFT F I l E I C A R D S ) D A T A ( H O U R . L I M I T S ) : 
FREE LOWER, H O U R : FREE U P P E R . H O U R : 
I F HOUR.L I M I T S = C THEN B E G I N : 

A L L O C A T E ' [ O M E R . H C I U R ; A L L O C A T E U P P E R . H O U R ; 

LOWER H 0 U R ( 1 ) = 0 : 

p r D - A r M L o i E R ! H i u R ( l . . U P P E R . H O U R < l . . S K I P ; 

L O W E R . H O U R d ) = ! : 
UPPER H O U R d ) = 2 4 : 

^ A ^ L ^ ^ O T E ' L o i i r i o U R : AL LDC AT F UPP ER.HOUR : 

" ^ ^ ' ^ ^ M r O M E R H i u R d . . U P P E R . H O U R ! . . DO 1 = 1 

^ S T ' D i T M L S w E R - . H D U R l n . U P P E R . H O U R d . l S K I P ; 

LUMER H O U R ( I ) = L O M E R . H O U R ( I l + l : 
U P P E R I H O U R ( I ) = U P P E R . H O U R ( 1 ) + I : 

; P U T ' L I S K -MET STATION RE QUE ST S ' ) S Kl P: 

M E I P A R A M S = O ; „ . , ^ , . 
G E T " F 1 L E ( CARDS) DATA ( M E T . S T AT 1 ONS) . 
IC MFT <;TATIONS = 0 THEN B E G I N : 
PUT L l i u ' - i o MET S T A T I O N S R EOUE ST ED ' ) SK IP ; 

GO TO SKI P 3 : E N D ; 
ALLOCATE DUM.ME T.PARA M ; 

. 2 ) 

. 2 ) 
. 2 ) 
. 2 ) 
. 2 ) 

U P P E R . D A T E ! I ) = U H I U 21 I U 3 : 

TO H O U R . L I M I T S ) ) ; 
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DO 1 = 1 TO M E T . S T A T I O N S ; 

G t T F I L E I C A R D S ) DA I A( S T A T I O N . P A R A MS ) : 

P U I 0 O T A ( S T A T l O N l S K l P ; 

1 F P A R A M S = 0 T H E N B E C l N ; 

P U T L I S T I ' N O P A R A M E T E R RE QU E S T S * 1 SK I P ; 

G O T O N F X T : E N O ; 

I F ME I . P A R A M S + P A R A M S > 1 0 0 T H E N B E G I N : 

P U T L 1 S T ( ' N U M B E R OF P A R A M E T E R S G R E A T E R T H A N 1 0 0 ' ) S K I P : 

CO TO NEX T ; E N D ; 

D 0 N = 1 TO F I L E . H E O D E R . S T A T I O N S : 

I F S T A T 1 0 N = F I L E S TAT 1 ON ( N I . NAM E T H E N CO T O F I N D . N l ; 

E N D ; / > N L O O P . / 

P U T L 1 S T ( ' S T A T I O N NAME ' . S T A T I O N , ' N O T RE C O G N I 2 E D ' ) ; GO TO N E X T ; 

F l N O . N i : n O J = l TO P A R A M S : 

G E T F I L E I C A R D S ) D O T O ( P A R A M , B A N D S ) ; 

P U T D A T A ! P A R A M I S K I P : 

I ^ B A N D S > 1 0 T H E N B E G l N ; 

P U T L I S T I ' N U M B E R OF B A N D S G R E A T E R T H A N 1 0 ' ) : 

GO TO N E X T : E N D ; 

DO M = l TO F I L E . S T A T i r i N ( N ) . P A R A M S ; 

I F P A R O M = F I L E . P A R A M ( F I L E . S I A T I O N I N ) . P O I N T E R + M ) . NAME 

C H E N GO T 0 F I N D . M l ; 

E N D ; / ' M L O O P " / 

P U T L I S T I ' P A R A M F T E R N A M E ' , P A R A M , ' N O T RE COGN I 2 E D ' ) ; GO TO N E X T ; 

F I N D _ M l : D U M . M t I _ P f l R A M ( M E T _ P O R A M S + J ) . P O I N T E R = F 1 L E _ S T A T I 0 N ( N ) . P 0 1 N T E R * M ; 

D U M . M E T . P O R A M I M E T P A R O M S + J ) . B A N D S = B A N O S : " 

P U l L I S T I ' B O N D S ' I S K l P ; 

D U K= 1 TO BONDS : 

GET F I L E ! C A R D S ) 1 I S T I 

D U M _ M E T _ P A R A M ( M E T _ P A R A M S + J ) . L 0 M E R _ B A N D ( K ) , 

D U M _ M E T _ P A R A M ( M E T _ P A R A M S + J ) . U P P E R B A N D ( K ) ) ; 

P UT L 1 S T ( 

D U M _ M E T _ P A R A M ( M E T _ P A R A M S + J ) . L 0 M E R _ B A N 0 ( K ) . 

D U M . M E T _ P A R A M ( M E T " P A R A M S + J ) . U P P E R I B A N D ( K ) ) ; 

E N D : / » B A N D L O O P • / 

F N D ; / • P ARAM L OOP • / 

M E T _ P 1 R A M S = M E T _ P A R 0 M ' : I + P A R A M S ; 

E N D : / » S T A T I O N LOOP • / 

F R E E M E T . P A R A M ; 

A L L O C A T E M t T ^ P A R A M ; 

DU J = l TO M E T . P A R A M S ; 

M E T . P A R A M ( J ) = D U M _ M e T _ p A R A M ( J ) ; 

E N D ; 

F R E E O U M _ M E T P A R A M ; 

S K I - - ' 3 : P U T L I S T I ' O U T S T A T I O N R E QUE S T S ' ) SK I P : 

GET F I L E I C A R D S ) DATA ( 0 U T _ S T A T I ON S 1 : 

I F C i U T . S T a T I O N S = 0 T H E N ' 3 E G I N ; 

P U T L I S T I ' N O O U T S T A T I O N S RE Q U E S T E D ' I S K 1 P ; 

GO TO NEX r ; E N D ; 

O U T PU I . H E A D E R . S T A T I ON S = O U T _ S T A T I O N S ; 
F R E E O U T P U T . S I A T I O N : 

A L L O C A T E O U T P U T _ S T A T I ON ; 

O U T . P A R A M S = 0 : 

A L L O C A T E D U M . O U T . P A R O M ; 

A L L O C A T E O U M . O U T P U T . P OR AM ; 

DO 1 = 1 TO OUT S T A T I O N S ; 

G E T F I L E I C A R D S ) D A T A! S T » T I O N . PARA MS ) : 

P U T D A T A l S T A T l O N I S K I P ; 

I F P A R O M S = 0 T H E N B E G I N ; 

P U T L I S T I ' N O P A R A M E T E R RE QU E S T S ' ) SK I P ; 
CO TO NEX T ; E N D : 
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I F OUT PARAMS + PARAMS>100 THEN B E G I N ; 
PUT L I S T I ' N U M B E R OF PARAMETERS GREATER THAN l O O ' l S K I P : 
GO TO N E X T ; E N D ; 
DO N = l TO F I L E HEADER.STAT I O N S ; 
I F S T A T 1 0 N = F I L E . S T A T I 0 N ( N ) .NAME THEN GO TO F I N 0 _ N 2 : 

NOT R E C O G N I Z E D ' ) : G a TO NEXT: 
E N U ; / » N L O O P ' / 
PUT L 1ST( ' S T A T I O N NAME ' . S T A T I O N 

FIND N 2 : 0 U T P U I ST AT ION( I ) . NAM E = ST AT I ON; 

O U T P U T " S T A T I O N ( I ) . p n i N T F R = OUT.PARAMS; 

O U T P U T ^ S T A T I O N I 1 ) .PARAMS = PARAMS; 

DU J= I ' T O PARAMS; 
D E L A Y = O ; 
G E T F I L E ( C A R D S ) O A T A ( P A R A M , U E L A T ) : 

P U I OATA( P A R A M . D E L A Y I S K I P ; „ . , , „ „ c T A T t n i u -
DUM OUTPUT PARAMIOUT P A R AMS* J I . ST AT I 0N = ST AT ID N . 
D U M " O U T P U T " P A R A M ( O U T P A R A M S * J ) . N A M E = P A R A M : 
DQ M=l T O F I L E STATION I N I . P A R A M S ; 
I F P A R A M = F I L E . P A R 0 M ( F I L E . S T A T I O N l N ) . POI NT ER + M) 
THEN GO TO F I N D . M 2 ; 
F N O ; / » M L O O P ' / 
PUr I I ^T ( 'PARAMETER NAME ' . P A R A M . ' NOT RECOGNIZED ) 

FIND M 2 : D U M U T P A R A S ( S U ^ I P A R AMS +J ) .POINT E R = F I L E . STAT I ON, N ) 
DUM OUT p ARAM(OUT.PARAMS + J ) . D E L A Y = 0 E L A Y ; 
E N D T / • P ARAM LOOP • / 
OUT.PARAMS = Our_PARAMS+PARAMS; 
E N D I / ' S T O K O N LOOP • / 
OUTPUT HE ADER.PARAMS=OUT.PARAMS; 
FREE ~ OUTPUT.PARAM ; 
ALLOCATE OUTPUT.PARA M ; 

OUT.PARAM; 
O U T . P A R O M ; 

PRINT S T A T I O N ; 
P R I N T " S T A T I O N ; 

PRINT N A M E : 
PRINT N A M E ; 

OUT.PAROMS 

. NAME 

; G 0 TO NEXT; 
. P D I N T E R + M : 

FREE 
ALLOCATE 

FREE 
ALLOCATE 

FREE 
ALLOCAlE 
DO J = l TO 

P A R A M ! J ) i 

U N S P E C ( S T A T I O N ) : 
( J l ) = U N S P E C ( P A R A M ) : 

Se ARCH: 
DCL 
DCL 
OCL 
DCL 
DCL 

OUTPUT PARAMI J ) = O U M . O U r P U T 
o u r p ARAM(J) = DUM.0UT_PARAM( J ) ; 
S T A T l O N = OUTPUT_PARAM( J l . S T A T I O N : 

PARAM = O U T P U T _ P A R A M ( J ) . N A M E 

U N S P E C I P R 1 N T _ S T A T 1 0 N ( J L ) 

U N S P E C I P R I N T . N A M E 

E N D ; 
F R E E DUM O U T P U T . P A R A M ; 
FREE O U M " O U T . P A R A M ; 
CLOSE F I L E I C A R D S ) ; 
RETURN; 
END INPUT ; 
P ROC * 
HOUR F I X E D B I N A R Y , HMl F I X E D BINARY 
DATE KEY B I T ! 1) I N I T I A L C O 
DATE L I M I T F I X E D BINARY 
DELAY HOUR F I X E D BINARY : 
YEAR CHAR 1 2 ) . MONTH C H A R ( 2 ) , 
D A T E . L I M I T = l ; 
NUMBER.OB S = 0 ; 
FREE O U T P U T . D A T A : 
ALLOCATE OUTPUT.DATA; 
CLOSE F I L E I S C R A T C H ) ; 
ON ENDFIL EIMASTER ) B E G I N ; 
PUT L l S T I ' E N D OF F ILE SENSED 

R ) , HOUR.KEY B I T d ) I N I T I A L C O ' B ) ; 

H O U R . L I M I T F I X E D B I N A R Y : 

DAY C H A R I Z ) ; 

ON MASTER' ) S K I P ; 
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I N T O ( T U D A Y ) ; 

GU TO M R I T E ; E N D ; 

R E A D F I L E ( M A S T E R ) 

Y E S T E R D A Y = TODAY ; 

D A T E S : / . LOOP O N D A T E S - T E S T B E T M E E N D A T E L I M I T S • / 

I F T O D O Y . Of lTE = L n W E R . D A T E I D A T E L I M I T ) T H E N D A T E K E Y = 

I F T O D A Y . D A T E = U P P E R . O A T E ( D A T E L I M I T ) T H E N B E G I N ; 

D A T E . K E Y = ' 0 ' 8 ; O 0 T E . L I M I T = D A T E L I M I T + 1 ; GO TO H O U R S ; 

E N D ; 

I F D A T E . K E Y = ' 0 ' B T H E N GO TO N E W D A T E ; 

H O U R S : / . L O O P O N H O U R S - T E S T B E T M E E N H O U R L I M I T S • / 

H U U R _ L 1 M | T = l : HOUR KE Y= ' O ' B ; 
DO H 0 U R = 1 TO 2 4 ; 

I F H 0 U R = L O W E R _ H 0 U R ( H O U R . L I M I T ) T H E N HOUR K E Y = ' 1 ' B ; 

I F H 0 U R = U P P E R _ H 0 U R ( H 0 U R . L I M 1 T ) T H E N B E G I N : 

H O U R _ K E Y = ' o ' B ; HOUR L I M I T = H Q U R L I M I T * 1 ; G 0 TO T £ S T ; 
E N D : 

I F H 0 U R . K E Y = ' 0 ' 8 T H E N GD T o N E M H O U R ; 
T E S T : / . T E S T P A R A M E T E R B O N D S » / 

I F M E T . P A R A M S = 0 T H E N CO T O S T O R E : 

D U J = 1 TO M E T . P A R A M S : 

D 0 K = 1 TO M E T . P O R O M ! J I . B O N O S ; 

I" P U T D O T A ! M E T _ P A R O M ( J ) . L O M E R B AND ( K ) ) S K 1 P ; 

• 1 ' B ; 

P A R A M . P O I N T E R ! J ) ) ) SK I P ; 

+ / 

» / 
, 2 I ; 

. 2 ) : 

, 2 ) : 

' I ( M O N T H I I ' 

P U T D A T A l T O D A Y . P A R A M ! H O U R , M E T 

P U T D A T A ! M E T . P A R O M I J ) . U P P E R _ B A N D I K 1 ) S K 1 P , 

I F T O O A Y . P A R A M I H O U R , M E T P A R A M . P O I N T E R ! J ) I > = 

M E T _ P A R A M ( J ) . L O W F R . B f l N D r K IS 

T O D A Y . P A R A M ! H O U R . M E T P A R A M . P O I N T E R ! J ) ) < = 

ME r . P O R A M I J ) . U P P E R B A N O I K l 
T H E N GO T 0 N E M P O R '; 
E N D ; / » B O N D L O O P » / 

GO TO N E W H O U R ; 

N C W P O R : E N D ; / » P OROM L O O P . / 

S T O R E : / . S T O R E O U P U T P A R O M C T E R S 

YEAR = S U 8 S I R ! T O D A Y . D O TE , 1 

MONTH =SUR S T R I T O D O y . D O T E . T 

D A Y = S U B S T R ! T O O O Y . D O TE , 5 

O U T P U T . D A T A . D A T E = Y t O R I I ' / ' I ( M O N T H ! I ' / ' I I D A Y : 
H M l = H n U R - l ; 

P U T S T R I N G ( O U T P U T . D O T A . H O U R ) E D I T ( H M l ) ( F ( 2 ) . X ( 2 ) ) 
DO J = 1 TO O U T . P A R O M S : 

D E L 0 Y _ H O U R = H O U R - n U T _ P A R A M I J ) D E L A Y ; 
I F O E L f l Y _ H O U R < l T H E N B E G I N ; 

O u T P U T . D O T A . P A R A M I J ) = 

GO^T^SKIP^^N * " ' ' " • ' " " ' ' ' ' * ' ^ - " "^ ' ' '™^- ' ' " ' * " - ' ' " "^^^P*- ' " = 
E L S E R E C I N : 

O U T P U r . O A T A . P O R O M l J l = 

T 0 0 0 Y . PAR AM( D E L A Y . H O U R , OUT PARAM . PO I N TER( J ) ) • 
I F O U T P U T . D O T O . P A R A M I J ) = l . i 2 0 T H E N GO 
F N O ; / • P OROM L OOP » / 

N U M B E R _ O B S = N U M B E R O R S + 1 ; 

P U T O O r O I O U T P U T . D A T A I S K I P 

M R I T E F I L E ( S C R O T C H ) FROM 

: l F H U U R . L l M l T > H n U R L I M I T S 

E N D : / « HOUR L O O P '•> I 

: 1 F n o T E . L l M I T > D a r E . L l M l TS 
Y E S T E RDOY = T O D A Y ; 
B E A D F I L E ( M A S T E R ) 
GO TO D A T E S : 

/ ' S E A R C H F I N I S H E D - R E C O R D D A T A 

C L O S E F I L E I M A S T E R ) ; 

SK I P : 

NEWHOUR 

NEMOO Ti: 

W R I T E : 

TO 
E N D ; 

N E M H O U R : 

I O U T P U T 

T H E N CO 

• / 
. D A T A ) ; 

TO N E M D A T E ; 

T H E N n o T O M R I T E ; 

I N T O ( T O D O Y ) ; 

ON O U T P U T T A P E • / 
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I F NUMBER OBS=0 THEN B E G I N ; 
PUT L I S T I ' N O OBSERVATIONS MERE FOUND Ml TH I l» B ANDS* I SK IP ; 
R E r U R N ; E N D ; 
CLOSE F I L E I S C R A T C H ) : 
IF P R I N T = ' N O • THEN CO TO J U M P l ; 
FREE P R I N T . O A T E ; FREE P R I N T HOUR; 
ALLOCATE P R I N T _ D A T E ; ALLOCATE P R I N T H O U R ; 
FREE PRINT_PARAM; 
ALLOCATE P R I N T ' P A R A M ; 

I F A L L O C A T I O N I P R I N I . P A R A M ) = ' 0 * B T H E N B E G I N ; 

P U T L ' S T I ' I N S U F F I C I E N T S T O R A G E A V A I L A B L E FOR D A T A A R R A Y ' I P A G E ; 

G O T O N E X T ; E N D ; 

jUHPK P U l L I S T I ' D A T A STORAGE HAS BEEN AL LOC ATED" )SK I P : 
WRITE F I L E I O U T P U T l FROM I OUTPUT.HEADER ) : 
MRITE F I L E I O U T P U T ) FROM I OUTPUT.STAT I ON) : 
MRITE F I L E I O U T P U T ) FROM IOUTPUT P A R A M ) ; 
ALLOCATE WRITE D A T A : 
DO N= 1 TO NUMBER.OBS; 
READ F I L E (SCRATCH) I N T O (OUTPUT D A T A ) : 
I F P R l N T = ' N 0 • THEN Co TO J u M p 2 ; 
UNSPECIPR I N T . D A T E I N ) ) =UNSPEC ( OUTP UT.D ATA. DATE ) : 
UNSPECIPR INT_HOUR(N) ) = U N S P E C ( OUT P U T ' D AT A . HOUR ) : 

JUMP2: Do M = l TO OUT PARAMS; 
I F P R I N T = ' N O • THEN GO TO JUMP3; 
P R I N T . P A R A M I M . N ) = OUTPUT.DATO.PARAMIM) ; 

JUMP3: MRITE.DAT A(M) = OUTPUT DA T A . P ARAM( M I ; 
END: 
MRITE F I L E I O U T P U T l FROM ( M R I T E D A T A ) ; 
END: 
I F P R I N T = ' N O • THEN GO TO JUMP4; 
CLOSE F I L E I S Y S P R I N T I : 
CALL T M O D P K P R I N T . PAR AM ( 1 . 1 1 , NUMB E R.OB S. OU I . P ARAMS. 
P R I N T . I I T L E K I . P R T N T D A T E ! 1 I . PRI N T_HOUR( 1 I .PR I HT_ST A T I ON ( 1 ) . 
P R I N T _ N A M E ( 1 11 ; 

JUMP4: RETURN; 
END SEARC H; 

i lOP: END APDAT A; ^ 
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APICS USER MANUAL 

APPENDIX F 

FROGR/tflS TO ACCESS DATA FROM A SEARCH 
SOURCE LISTINGS 
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1. FORTRN Retrieval of Search Output to Pass to a FORT Routine 

FORTRN: PROC OPTlONSIMAIN I ; 
DCL 1 OUTPUT HEADER. 

2 L Z B E L C HAR (801. 
2 STATIONS FIXED BINARY 131.01, 
2 NUMBER.PARAMS FIXED BINARY 131,01, 
2 NUMBER_OBS FIXEO BINARY 131,01; 

DCL 1 0 U T P U T , S T A T T 0 N IOUTPUT HEADER.STAT IONS 1 CONTROLLEO, 
2 NISME CHARISl. 
2 POINTER FIXED BINARY. 
2 PARAMS FIXED BINARY; 

OCL 1 OUTPUT,PARAM (NUMBER PARAMSI CONTROLLED, 
2 STATION C H A R I S T , 
2 NAME CHARISl: 

DCL OUTPUT_DATA INUMBER_PARAMS1 CONTROLLED ; 
DCL REGRES^DATA INUMBER PARAMS.NUMBER OBSl CONTROLLED ; 
DCL P R I N T _ 5 T A T I 0 N I N U M B E R PARAMSI CONTROLLED 

FLOAT DECIMAL I 161; 
OCL PRINT_PARAM I NUMBER PARAMSI CONTROLLED 

FLOAT DECIMAL I 161: ~ 
DCL CLABEL CHARISOl; 
DCL TYPE CHAR O I . STATION CHAR 181.PARAM CHAR 181; 
NEXT: /* BEGIN NEW CASE */ 

FREE OUTPUT_STATION. OUTPUT PARAM. OUTPUT DATA.REGRES DATA; 
CLOSE FILElQUTPUTl: ~ ~ " 
ON ENDFILEIOUTPUTI BEGIN; 
PUT LISTI'ARRAY LABEL NOT FOUND'IPAGE; 
GO TO NEXT:END ; 
GET E0ITICLABEL1IAI8011 ; 
IF INDEXICLABEL.-STOP'1-.=0 THEN GO TO STOP: 

ocr.r, Syi„'-JF''TAPE SEARCH BEGUN FOR LABEL: '. CLABEL I PAGE ; 
READ: READ FILEIOUTPUTl INTO IOUTPUT HEADERl; 

PUT DATA IOUTPUT HEAOERISKIP; " 
IF CLABEL-= L A B E C THEN BEGIN; 

READ FILEIOUTPUTl IGNORE INUMBER OBS+21; 
GO TO R E A D : E N D ; 
PUT LISTI-ARRAY LABEL FOUND-ISKIP; 
ALLOCATE OUTPUT STATION: 
ALLOCATE OUTPUT PARAM; 
ALLOCATE OUTPUT DATA; 
ALLOCATE REGRES DATA; 
READ FILEIOUTPUTl INTO IOUTPUT STATIONl: 
PUT DATA IOUTPUT STATIONISKIP;" 
READ FILEIOUTPUTl INTO IOUTPUT PARAMI; 
PUT DATA IOUTPUT PARAM ISKIP;" 
DO N=l TO NUMBER OBS; 
READ FILEIOUTPUTl INTO IOUTPUT DATAl: 
DO M=l TO NUMBER_PARAMS; 
REGRES_DATAIM.N1=0UTPUT DATAIMl; 
END; END; 
cSi^ £SII^I-SI5Ii°'^' ALLOCATE PR I NT_STATION; 
nS^f, ?''iK̂ r;P*SJ'̂  ' ALLOCATE PRINTlPARAM : 
DO N=l TO FJUMBER PARAMS; 
U N S P E C ! P R I N T _ S T A T I 0 N I N 1 1 = 
UNSPECIOUTPUT PARAMIN I.STATIONl; 
U N S P E C I P R I N T . P A R A M ! N I ) = ' • ^ I « " U N I . 
UNSPECIOUTPUT.PARAMIN l.NAMEl; 
END; 
CLOSE FILEISYSPRINTI; 
CALL FORT INUMBER_PARAMS.NUMBER OBS,REGRES DATAl1.1 I, 
GO TO NEXT- P R I N T _ 5 T A T I 0 N ! 1 I , P R I N T _ P A R A M I 1 I I ; 

STOP: END FORTRN; 
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2. FORTRNS R e t r i e v a l of Search Output S e q u e n t i a l l y and Pass n a t a Time 

FORTRN; PROC OPT IONS!MA IN 1 : 
DCL RETCODE EXTERNAL FIXED BI NARY!31 .01 : 
DCL FORT EXTERNAL ENTRY; 
DCL I OUTPUT^HEADER. 

2 LABEt CHARiaOl. 
2 STATIONS FIXED BlNARYI 3 1 , 0 1 . 
2 NUMBER PARAMS FIXED B I N A R Y O l . O l , 
2 NUMBER OBS FIXED BINARY!31,0 I ; 

DCL 1 0 U T P U T _ S T A T I Q N I 5 0 1 , 
2 NAME CHARISl . 
2 POINTER FIXED BINARY, 
2 PARAMS FIXED BINARY: 

DCL I OUTPUT PARAMI3001. 
2 S T A T T O N CHARIBI. 
2 NAME CHARIBI; 

DCL OUTPUT_DATAI300l; 
DCL REGRES DATAlNUMBER.PARAMS.MAX THIS T I ME 1 CONTROLLED; 
DCL PRINT STATION!3001 FLOAT D E C I R A L I I S I . 

PRINT PARAMI3001 FLOAT DECIMALI16I ; 
DCL CLABEl CHARI801: 
DCL (TYPE.STATION.PARAMI CHARISl ; 
DCL (I,M.N.NUMBER NOW.MAX_THIS_TI ME,MAX,OBS_AT_ONE_TIMF I 

FIXED B I N A R 7 ( 3 1 . 0 1 ; 
GET EOIKMAX OBS AT_ONE_T IME . TYPE 1 ( F ( 51 . X ( 72 I . A ( 3 1 I ; 
ON R E C O R O ( O U T P U T T ; 

NEW_CASE: 
FREE REGRES DATA; 
ON ENDFILE!t5UTPUTl 

P U T ' L I S K ' A R R A Y LABEL NOT FOUND'l PAGE; 
/ • CLOSE FILEIOUTPUT); * / 

GO TO NEW_CASE; 
END; 
GET EDITICLABELl lAlBOII; ^^^„ 
IF INDEXICLABEL.•STOP'l-=0 THEN GO TO STOP; 
PUT LISTI'TAPE SEARCH BEGUN FOR LABEL: '.CLABELl PAGE, 

READ_LABEL^^ FILEIOUTPUT) INTO IOUTPUT.HEADER); 
PUT DATA lOUTPUT^HEADER) SKIP; 
IF CLABEL-.= 0 U T P D T _ H E A D E R . LABEL THEN 

^^READ FILEIOUTPUT) IGNORE INUMBER_0BS*21; 
GO TO READ.LABEL; 

r ^ r T i ! L i ; M r = a i N r M ? | ! : 0 ^ ^ ! ! 5 ? : i N i ! l ? A E . N U M B E R _ 0 B S l : 

SS%?ikf!L'5^«l!ri5i?o;i?yi^%-^'rf8'iiTPUT.HEADER.STATIONSll 

^srDrrlfir^yrpiR^iSiins^M*?^;'' 
0(JTPUT_HEA0ER.NUMBER_PARAMS11 SKIP: 

°°UNSPEC?PRVNT"TAnONI^II=UNSPEC!OUTPUTPARAMINI.STATIONl; 
UNSPECIPRINTlPARAMINI1=UNSPECI0UTPUT_PIRAMINl.NAME I ; 

END; 

Sr!"AT"8rs2{ TO NUMBER.OBS; 
g^?g'̂ Tr?r53VpTTV?S¥S\'0UTPUT_DATAl: 
°%^aEl%SyX?S%5aB^S!^0Wl=0UTPUT_DATAIMl; 
I F ° { AT OBS-=NUMBER OBSCNUMBER_NOW<MAX_THIS_TI ME THEN 

" "GO TO D O N T C A L L ; 
/ • CLOSE F ILEISYSPRINTI ; * / 

"°LsgrsTA^A??:I!. '^^rsl^fA*?t3^|^rp^^NT^p--'^ 
NUMBER_NOW=0; 

D 0 N T _ C A L L : 
END; 
NUMBER_NOW-0; 
rl?l FORTRANlFORT.I,NUMBER,PARAMS,NyMBER_NOW.REGRES_DATAIl.ll. 
^ P R U T S T A T I O N d l . P R I N T _ P A R A M ! l l l ; 
GO TO N E W _ C A S E ; 

^ ^ ° ' ' ' NUMBER_NGW=-l; 
i=c: 



F-4 

CALL FORTRANIFORT.I,NUMBER_PARAMS.NUMBER NOW.REGRES DATAIl.ll, 
,. „.?M!^J-5TATI0Ndl,PRINT^PARAMdll; " 
IF R E T C O D E - O THEN CALL FIOCCSE; 

END FORTRN; 
FORTRAN START * 
» CALLING SEQUENCE CALL FORTRANIFTNRTN,FLAG.A.B.C.... 1; 
* FLAG < 0 IF NO PARAMETERS 

FLAG = 0 IF NO STRING DATA IN PARAMETER LIST 
* FLAG = N IF FIRST N PARAMETERS ARE STRINGS 

EXTRN 
ENTRY 
BC 
DC 
DC 
STM 
BALR 
USING 
LR 
LA 
ST 
ST 

ST 

FLAG = 
FLAG = 

IHEERRA 
FIOCLSE 
15 .12 !151 
X ' 0 7 ' 
CL7'F0RTRAN' 
1 4 , 1 2 . 1 2 ! 1 3 1 
12.0 
* . 1 2 
8 ,13 
13,SAVE 
13.8181 
8 .41131 

15.SAVE+16 

0 
N 

SAVE REGISTERS 
ESTABLISH BASE REGISTER 

BASE L R " ' 8Ji3 LOAD PL/I SAVE AREA POINTER 
FORTRAN'S SAVE AREA POINTER 
STORE POINTER IN PL/I SAVE AREA 
STORE PL/I SAVE AREA POINTER 

IN FORTRAN'S SAVE AREA 
STORE ADDRESS OF FORTRAN IN 

Z FIFTH WORD OF ITS SAVE AREA 
I FOR TRACEBACK 

* 9S^?J,f E9Pi?*!?.g'?^'«CINMENT THROUGH CALL TO IBFINT 
t Tn pnTMr*¥n^<:»S^'!Ii?^„i'^o'^l °^^ SAVE AREA BUT EXPECTS REGISTER 13 
* TO POINT TO SAVE AREA OF SUPERVISOR — FORTRAN. 

L , J5.VIBCOM LOAD ADDRESS OF IBCOM 
I ft'c?,',P/' CALL IBFINT TO INITIALIZE FORT. 
, P!i??YSt* LOAD PL/I SAVE AREA POINTER 
r 4'lt P' LOAD PAREMETER LIST ADDRESS 
L ^t U I 1 ) 
l-A }l'91^i I-OAD ADDRESS OF FORTRAN SUBRTN. 

^ ..--. LA 13.SAVE LOAD SAVE ARFA PniNTFR 
* TEST FLAG FOR ANALYSIS OF PARAMETER LIST PUlNTtR 

L 3.4111 
|-TD l'5'^' LOAD FLAG 
5r M A L O U r... TEST FLAG FOR PARAMETERS 
lA '^°S???'CALL BRANCH IF FLAG<0 NO PARAMETERS 
nr infUr r»,. ^^T PARAMETER LIST POINTER 

* OBTAIN gRING;°AfSgf5i*^R^M 1ST WORD OF'Itp^f So'So^E^^^i^OR^^-^^^iv'" 
1nnp I 1'^,^ ,. ^ERO REGISTER 
•-"UP L 4,0 6,11 LOAD ADDRESS OF SDV 

T̂ 5'SI^'ii "-OAD 1ST WORD OF SDV 
AH A cniiD ' STORE ADDRESS IN PARAMETER LIST 
RfT ^'innS INCREASE REGISTER FOR NEXT PARM 

, BCT 3.LOOP BRANCH IF N NOT ZERO 
CALL BALR 14.15 CALL FORTRAN SUBROUTINE 

Mvr n(4^^?°arMnDu LOAD ADDRESS OF RETURN CODE 

Rf" JFRn^BCTrnnc. ^^^'' RETURN CODE 
C 15 T^RMFHR^° ?2J!̂ CH IF CODE IS 0 
BC NOFRH rnS?.wiic If^^ "̂ OR TERMINAL ERROR 
MVC Oil 51 RCFRB ?P,?^9","' ^^^ * TERMINAL ERROR 

RPrrnn.n r'S Aiwi5l:^8^?%UE '''' ' '^ ''"^^^ "OF : ERROR 
RETCODEO CLI IZJISI.X'FF' JI^T FOR NORMAL RETURN 

MVC 0I475I RfSTHP ĝ .Ĵ CH IF NORMAL RETURN 
* RESTORE PL/I INTERRUPT S?STEM '^^^ "^ ' "̂  '̂ ^̂ ''̂  CODE : STOP 
CONTINUE SPIE IHEERRA.K1,13 I?!51 

LM U;f^yf2*?13l ^^S*?nR%'^F^.?^?.5?" " O ' ^ ^ " 
BR 14,12,12(131 RESTORE REGISTERS 

'* RETURN TO PL/I 
CLOSE FORTRAN I/O DATA SETS THROUGH CAI I rn I B C V I T 
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FIOCLSE 
CNOP 
BC 
OC 
DC 
STM 
L 
ST 
MVC 
MVC 
L 
BAL 
OC 
CNOP 

• RESTORE PL/I 
RETURN 
4t 

SPIE 

MVC 
L 
LM 
BR 

0.4 
15,12115) 
X'07' 
CL7'FI0CLSE' 
14,12.12(13) 
12.P0INTER-FI0CLSEI15) 
13,REG13 
REG14I4),SAVE+12 
SAVE+12141,ARETURN 
15.VIBCOM 
14.681151 
AL2I01 
0.4 
INTERRUPT SYSTEM 
IHEERRA.!1 I.131.151 

SAVE+12!4).REG14 
13,REG13 
14.12.121131 
14 

• STORAGE SECTION FOR FORTRAN 
SAVE 
VIBCOM 
POINTER 
ARETURN 
RCADDR 
TERMERR 
REG13 
REG14 
RCERR 
RCNORM 
RCSTOP 
FOUR 
NOPARM 
NOERR 
ZERO 
NOSTRG 
ALWAYS 

DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
OC 
DC 
OC 
DC 
EQU 
EQU 
EOU 
EOU 
EQU 

ISF'O' 
VI IBCOMlVl 
AIBASEl 
AIRETURNl 
AIRETCOOEI 
XL4'00000010' 
F'O' 
F'O' 
F'l' 
F'O' 
F'-l' 
H'4' 
4 
7 
8 
8 
15 

SAVE PL/I REGISTERS 
ESTABLISH BASE REGISTER 
STORE PL/I SAVE AREA POINTER 
REPLACE FOURTH WORD OF SAVE 

AREA BY THE RETURN ADDRESS 
LOAD ADDRESS OF IBCOM 
CALL IBEXIT TO CLOSE I/O O.S. 
AL2IRETURN CODE I 

RESTORE 4TH WORD OF SAVE AREA 
LOAD PI/I SAVE AREA POINTER 
RESTORE PL/I REGISTERS 
RETURN TO PL/I 

* 
* STORAGE AREA 
* DECLARE RETC 
RETCODE CSECT 
CODE DC * 

END 

FOR RETURN CODE TO PL/1 
ODE FIXED BINARY 131.01 

F'O' 

EXTERNAL; 

INITIALIZE CODE TO ZERO 
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3 . FORTRNK R e t r i e v a l of Search Output and Pass n a t a Time to a FORT Routine 

FORTRN: PROC OPT IONS!MA IN I ; , ^ , „ . 
DCL RETCODE EXTERNAL FIXED BINARY I 31 ,0 ) ; 
DCL FORT EXTERNAL ENTRY; 
DCL 1 OUTPUT HEADER. 

2 LABEt CHARISOl, 
2 STATIONS FIXED B I N A R Y O l . O l , , . 
2 NUMBER PARAMS FIXED B l N A R Y ! 3 1 , 0 ) , 
2 NUMBER OBS FIXED B INARY!31 ,0 ) : 

DCL 1 O U T P U T _ S T A T I O N I 5 0 1 , 
2 NAME CHARISl. 
2 POINTER FIXED BINARY. 
2 PARAMS FIXED BINARY; 

DCL 1 OUTPUT PARAMI3001, 
2 STATTON CHARISl. 
2 NAME CHARIBI; 

DCL R E G R E S - 0 A T A I N U M B I R _ P A R A M S . M A X _ T H I S _ T I M E 1 CONTROLLEO; 
DCL PRINT STATIONOOO) FLOAT 0ECIMALI16) , 

PRINTlPARAMOOO) FLOAT DECIMALI161; 
DCL CLABEL CHARISOl; 
DCL ITYPE.STATION.PARAMI CHARISl; „^^ ^^ „^,^ . , . „ , - . 
DCL II.M.N.NUMBER NOW.MAX.THIS.TI ME.MAX^OBS_AT_ONE_TIMEI 

FIXED B I N A R 7 | 3 1 , 0 I ; 
GET EOIKMAX OBS AT_ONE_T IME . TYPE I I (̂  I 5 I ,X ! 72 I . A O l 1 : 
ON R E C O R D I O U T P U T T ; 

NEW_CASE: 
FREE REGRES DATA; 
ON ENDFILEIDUTPUTI 
BEGIN; 

PUT LISTI'ARRAY LABEL NOT FOUND'l PAGE; 
CLOSE FILEIOUTPUTl: 
GO TO NEW.CASE; 

END; 
GET EDITICLABELl lAISOl1 ; 
IF INDEXICLABEL.'STOP'1-.-O THEN GO TO STOP; 
PUT LISTI'TAPE SEARCH BEGUN FOR LABEL: '.CLABELl PAGE; 

R E A D . L A B E L : 
READ FILEIOUTPUTl INTO IOUTPUT_HEADERI; 
PUT DATA IOUTPUT HEADERl SKIP; 
IF C L A B E L ^ = 0UTPUT_HEADER.LABEL THEN 
BEGIN; 

R E A D F I L E I O U T P U T L IGNORE I N U M B E R _ 0 B S + 2 I ; 
GO TO R E A D . L A B E L : 

END; 
PUT L I S T I'ARRAY LABEL FOUND'L S K I P ; 
MAX T H I S _ T I M E = M I N I M A X _ O B S _ A T _ O N E _ T I M E . N U M B E R _ O B S I ; 
A L L O C A T E R E G R E S D A T A : 
READ F I L E I O U T P U T L INTO I O U T P U T _ S T A T I O N I : 
PUT D A T A ! L O U T P U T . S T A T I O N ! I I D O 1 = 1 TO O U T P U T _ H E A D E R . S T A T IONS I 1 

SKIP; 
READ FILEIOUTPUTl INTO IOUTPUT_PARAMI; 
PUT DATAlIOUTPUT PARAMII 1 DO 1 = 1 TO 

0 U T P U T _ H E A D E R . N U M B E R _ P A R A M S I I SKIP; 
DO N=l TO NUMBER PARAMS; 

UNSPECIPRINT.STATION!NI 1=UNSPEC I OUTPUT PARAM(N1.ST AT I ONI ; 
UNSPEC(PRINT_PARAMIN11 = UNSPECI OUTPUT PIRAM!Nl.NAME 1 ; 

END; 
NUMBER NOW=0; 
DO I.AT 0 B S = 1 TO NUMBER OBS; 

NUMBER N0W=NUMBER_N0W+1; 
READ F T L E I O U T P U T I INTO IOUTPUT DATAl; 
DO M=l TO NUMBER PARAMS; 

REGRES.DATAIM.fiUMBER N0W1=0UTPUT DATAIMl: 
END; 
IF I_AT_OBS-.=NUMBER_OBSSNUMBER N0W<MAX_THIS_T IME THEN 

GO TO DONT CALL; 
/* CLOSE FILEISYSPRINTI; */ 

1 = 0; 
CALL FORTRANIFORT.I.NUMBER PARAMS.NUMBER NOW. 

REGRES_DATAI 1.1).PR I NT 5TAT I ONIl ). PRIf3T_P AR AM 111 I: 
NUMBER NOW=0; 

DONT.CALL: 
END; 
NUMBER NOW=0; 
1=0; " 
CALL FORTRANIFORT.I,NUMBER PARAMS.NUMBER NOW.REGRES.DATA 11. 11. 

PRINT STATIONIIl.PRINT PARAMdll; " 
GO TO N E W _ C A S E ; 

NUMBER_NOW=-l; 
1=0; 
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CALL FORTRANIFORT.I,NUMBER PARAMS.NUMBER_NOW.REGRES_DATA I 1.11. 
PR INT_STATI ON111,PR I NT PARAMIll1; 

IF RETCODE=0 THEN CALL FIOCLSE; 
END FORTRN; 
ORTRAN START 

CALLING SEQUENCE CALL FORTRAN IFTNRTN.FLAG.A.B.C....I: 
FLAG < 0 IF NO PARAMETERS ^^„ , ,^^ 
FLAG = C IF NO STRING DATA IN PARAMETER LIST 
FLAG = N IF FIRST N PARAMETERS ARE STRINGS 

BASE 

DC 
STM 
BALR 
USING 
LR 
LA 
ST 
ST 

EXTRN IHEERRA 
ENTRY FIOCLSE 
BC 15,121151 
OC X'07' 

CL7'F0RTRAN' 
14.12.121131 
12.0 
*.12 
8.13 
13.SAVE 
13.8!81 
8.4! 131 

ST 15,SAVE+16 

SAVE REGISTERS 
ESTABLISH BASE REGISTER 

LOAD PL/I SAVE AREA POINTER 
FORTRAN'S SAVE AREA POINTER 
STORE POINTER IN PL/I SAVE AREA 
STORE PL/I SAVE AREA POINTER 

IN FORTRAN'S SAVE AREA 
STORE ADDRESS OF FORTRAN IN 

FIFTH WORD OF ITS SAVE AREA 
» FOR TRACEBACK 

* CREATE FORTRAN ENVIRONMENT THROUGH CALL TO IBFINT oFri<;TFR 13 
* IBFINT SAVES REGISTERS IN ITS OWN SAVE AREA BUT EXPECTS REGISTER 13 
* TO POINT TO SAVE AREA OF SUPERVISOR — FORTRAN. 
* 15.VIBCOM LOAD ADDRESS OF IBCOM 

l4 XillSl CALL IBFINT TO INITIALIZE FORT. 
iVsAip + i LOAD PL/ SAVE AREA POINTER 
K J M O I L O A D PAREMETER LIST ADDRFSS 
h"r,}U LOAD ADDRESS OF FORTRAN SUBRTN. 
{ J I S A V E LOAD SAVE AREA POINTER 

L 
BAL 
L 
L 
L 
L 
LA 

* TEST FLAG FOR ANALYSIS OF PARAMETER L I S T 
L 
L 
LTR 
BC 
LA 
BC 

3 . 4 1 1 1 
3 . 0 ! 3 1 
3 , 3 
NOPARM.CALL 
1.8111 
NOSTRG.CALL 

LOAD FLAG ,,^„, 
TEST FLAG FOR PARAMETERS 
BRANCH IF FLAG<0 NO PARAMETERS 
SET PARAMETER LIST POINTER 
BRANCH IF FLAG=0 NO STRINGS 

» OBTAIN STRING ADORERS FROM 1ST WORD OF STRING DOPE VECTOR SDV 

LOOP 

* 
CALL 

SR 
L 
L 
ST 
AH 
BCT 

6.6 
4.016.11 
2.0(41 
2.016.11 
6,FOUR 
3.LOOP 

BALR 14.15 

ZERO REGISTER 
LOAD ADDRESS OF SDV 
LOAD 1ST WORD OF SOV 
STORE ADDRESS IN PARAMETER LIST 
INCREASE REGISTER FOR NEXT PARM 
BRANCH IF N NOT ZERO 
CALL FORTRAN SUBROUTINE 

s RfADOR LOAD ADDRESS OF RETURN CODE 

• OR STOP. ALL OTHERS ASSUMED NORMAL-

L 
MVC 

LTR 
BC 
C 
BC 
MVC 
BC 

RETCODEO CLI 
BC 
MVC 

* RESTORE PL/I 
CONTINUE SPIE 
* 

L 
LM 
BR 

15.15 
ZERO,RETCODEO 
15,TERMERR 
NOERR.CONTINUE 
014,51.RCERR 
ALWAYS.CONTINUE 
121131.X'FF' 
ZERO.CONTINUE 
014.51,RCSTOP 
INTERRUPT SYSTEM 
IHEERRA.K1.131.151 

13.SAVE+4 
14.12.121131 
14 

TEST RETURN CODE 
BRANCH IF CODE IS 0 
TEST FOR TERMINAL ERROR ^ „^„ 
BRANCH IF NOT A TERMINAL ERROR 
PUT I IN RETURN CODE : ERROR 

TEST FOR NORMAL RETURN 
BRANCH IF NORMAL RETURN 
PUT -I IN RETURN CODE : STOP 

LOAD PL/I SAVE AREA POINTER 
RESTORE REGISTERS 
RETURN TO PL/I 

» CLOSE FORTRAN I/O DATA SETS THROUGH CALL TO IBEXK FOURTH 
* IBEXIT SAVES REGISTERS IN ITS OWN SAVE AREA «"! K | " ^^^L IS 
* WORD IN SAVE AREA OF SUPERVISOR — FORTRAN. HtGlS'CK 
* USED FOR A RETURN CODE. 

* 
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FIOCLSE 
CNOP 
BC 
DC 
DC 
STM 
L 
ST 
MVC 
MVC 
L 
BAL 
DC 
CNOP 

* RESTORE PL/I 
RETURN 

* 

SPIE 

MVC 
L 
LM 
BR 

0.4 
15.121151 
X'07' 
CL7'FI0CLSE' 
14.12.12! 13) 
12.P0INTER-FIQCLSEI151 
13,REG13 
REG14I4),SAVE+12 
SAVE+12141.ARETURN 
15.VIBCOM 
14,68!151 
AL2IC1 
0.4 
INTERRUPT SYSTEM 
IHEERRA,(I 1.131,151 

SAVE+12(4I,REG14 
13,REG13 
14,12.12(131 
14 

• STORAGE SECTION FOR FORTRAN 
SAVE 
VIBCOM 
POINTER 
ARETURN 
RCADDR 
TERMERR 
REG13 
REG14 
RCERR 
RCNORM 
RCSTOP 
FOUR 
NOPARM 
NOERR 
ZERO 
NOSTRG 
ALWAYS 

DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
EQU 
EQU 
EQU 
EQU 
EQU 

ISF'O' 
V(IBC0M#1 
AIBASEl 
A(RETURN1 
AIRETCOOEI 
XL4'00000010" 
F'O' 
F'O' 
F'l' 
F'O' 
F'-l' 
H'4' 
4 
7 
8 
8 
15 

SAVE PL/I REGISTERS 
ESTABLISH BASE REGISTER 
STORE PL/I SAVE AREA POINTER 
REPLACE FOURTH WORD OF SAVE 

AREA BY THE RETURN ADDRESS 
LOAD ADDRESS OF IBCOM 
CALL IBEXIT TO CLOSE I/O O.S. 
AL2(RETURN CODEl 

RESTORE 4TH WORD OF SAVE AREA 
LOAD PI/I SAVE AREA POINTER 
RESTORE PL/I REGISTERS 
RETURN TO PL/I 

* STORAGE AREA FOR RETURN CODE TO PL/I 
•DECLARE RETCODE FIXED BINARY 131,01 EX 
KtlCODE CSECT 
CODE DC F'O' 

* 
END 

TERNAL; 

I N I T I A L I Z E CODE TO ZERO 
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APICS USER MANUAL 

APPENDIX G 

DATA DISPLAY PROGRAIIS 
SOURCE LISTINGS 
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1. PRINT Data Display Program 

SUBROUTINE TWODPK ARAY. ICT . JCT .T I TLE .DATE .COLT 1 .C0LT2 1 

C TWODPT PRINTS A TWO-DIMENSIONAL ARRAY. IT 
C PRINTS A TITLE LINE AND TWO LINES OF COLUMN 
C TITLES. WHICH ARE FOLLOWED BY 50 LINES UP 
C TO TEN COLUMNS WIDE PLUS THE INDEX COLUMN. 
C WHICH CONTAINS DATE AND HOUR. 
C ARGUMENTS ARE -

C ARAY - THE TWO-DIMENSIONAL ARRAY 
C TO BE PRINTED. 
C ICT - NUMBER OF ROWS IN ARRAY. 
C JCT - NUMBER OF COLUMNS IN ARRAY. 
C TITLE - PAGE TITLE I10A8I. 
C COLTl - ARRAY DIMENSIONED BY JCT. CON-
C TAINING FIRST LINE OF TITLE 
C FOR EACH COLUMN IA8I. 
C C0LT2 - ARRAY DIMENSIONED BY JCT, CON-
C TAINING SECOND LINE OF TITLE 
C FOR EACH COLUMN IA81. 
C 

REAL*S TITLEIlOl.DATEI11 ,COLTl111.C0LT2111 
REAL*4 ARAYIICT.11 
11=1 
IJ=l 
IMAX-0 
JMAX-0 
MAX = 0 
IFLAG=0 

20 lEND-JCT 
40 MIN=MAX+1 

MAX=MIN0IMAX+10.lENDl 
IFI IFLAG.NE.Ol GO TO 47 

45 NROW=0 
46 CONTINUE 

PRINT 210.ITITLEIII.1=1.101 
PRINT 220.DATE 

47 PRINT 230. ICOLTll J O . JC-MIN.MAXl 
PRINT 235, IC0LT2I J O .JC-MIN,MAXl 
PRINT 235 
IMAX-MINO!11+52.ICTI 
IDIF=IMAX-II+5 
NROW=NROW+IDIF 
JMAX-MINOIIJ+9.JCTI 
DO 65 I=II.IMAX 
IM1=I-1 
PRINT 240 . IMI.IARAYII.Jl.J-IJ.JMAXl 

65 CONTINUE 
IFIIMAX.GE.ICTI GO TO 70 
II-IMAX+1 
GO TO 46 

70 IFIJMAX.GE.JCTl GO TO 130 
80 II=l 

IJ-JMAX+1 
IFIINROW+IDIF-571.GT.01 GO TO 84 

82 IFLAG=1 
GO TO 40 

84 IFLAG-O 
GO TO 40 

130 CONTINUE 
C DO 140 1=1,25 
C PRINT 150 

150 FORMATI' ' I 
C 140 CONTINUE 

RETURN 
210 F0RMAT!1H1,9X.10A8I 
220 FORMATIIOX'DATE:'ASI 
230 FORMAT!IH07X4HHOUR.IOI4X,A81 I 
235 FORMATd2X.lOI4X.A8l I 
240 FORMATI10XI2.IOF12.3I 

END 
APPRINT: PROC OPTIONS IMAINI; 

OCL DATE LIMITS FIXED BINARY INITIALIOl. 
L 0 W E R _ D A T E I D A T E _ L I M I T S I CHARIBI CONTROLLED. 
UPPER_DATE(DATE_LIMITS1 CHARIBI CONTROLLED: 

DCL I FILE.HEADER, 
2 STATIONS FIXED BINARY. 
2 PARAMS FIXED BINARY. 
2 STARTING,DATE CHARI6I, 

, ^ 2 E N D I N G „ D S T E CHARI6): 
DCL I F I L E . S T A T I O ^ I F ILE.HEADER . S T A T IONS ' '"'•" "'' 

http://FORMATd2X.lOI4X.A8l
http://FORMATI10XI2.IOF12.3I
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2 NAME CHARIS), 
2 POINTER FIXED BINARY, 
2 PARAMS FIXED BINARY: 

DCL I FILE.PARAM IFILE HEADER.PARAMS) CONTROLLEO. 
2 NAME CHARIST: 

OCL I TODAY CONTROLLED. 
2 DATE CHARI6). 
2 H0URI24), 

3 PARAM IFILE.HEADER.PARAMSI ; 
DCL I YESTERDAY CONTROLLED. 

2 DATE CHARI6). 
2 H0URI241, 

3 PARAM IFILE HEADER.PARAMS 1 ; 
DCL QUT_STATIONS FIXED B I N I R Y 131,01. 

OUT PARAMS FIXED BINARY 131.01; 
DCL I OUT_PARAM lOUT PARAMSI CONTROLLED. 

2 POINTER F T X E O BINARY, 
2 DELAY FIXED DECIMAL 121; 

DCL 1 DUM OUT PARAM I 100) CONTROLLED, 
1 P O T N T E R FIXEO BINARY. 
2 DELAY FIXED DECIMAL 121; 

DCL 1 OUTPUT HEADER. 
2 LTSBEL I 101 CHARISl . 
2 STATIONS FIXED BINARY 131.01. 
2 PARAMS FIXED BINARY 131.01. 
2 NUMBER OBS FIXED BINARY 131.01; ^^ ..„„.. c„ 

OCL 1 OUTPUT STATTON IOUTPUT.HEADER.STAT IONS I CONTROLLEO. 
2 NTSME CHARISl. 
2 POINTER FIXED BINARY, 
2 PARAMS FIXED BINARY; .^„ 

DCL I OUTPUT PARAM IOUTPUT_HEAOER.PARAMSI CONTROLLED. 
2 STATION CHARISl . 
2 NAME CHARISl; 

DCL 1 DUM OUTPUT PARAMIIOOI CONTROLLED. 
5 STATION CHARISl, 
2 NAME CHARISl; ,,,, 

DCL PRINT TITLE 1101 FLOAT DECIMAL 1161. 

^SiSRtA'fiii ^^S^pSI^Ai^fciitioLLED FLOAT DECIMAL 116). 
r̂  S = b U uiSyiT^SS*'^^' "^^^°^V^?oSVgS L?^D '̂"*̂  '^''• 

DCL iSlJM P U E S BINARY 131?01 . JDUM FIXED BINARY 1 3 1 . C I ; 

"'''• PUT°LisK' 'MAsfER FILE HEADER INFORMAT ION' I PAGE; 
READ FIllEIMASTER) INTO I F ILE.HEADER ) : 
PUT DATAIFILE.HEADERISKIP; 

SHg'?lL^?.iklTiJriS?6 IFUE.STATIONI: 
PUT DATAIFILE.STATIQNISKIP; 

^Ekg^^JL^^i^AlT^Sr^^TO IFILE.PARAMl; * 

NEXT: /* BEGIN NEW CASE */ 
CLOSE FILEIMASTERl ; ^̂  ,., 
g S T ^ r r s U ^ ^ S S ' S I ' ^ I L r y K k D ON MASTER')SKIP; 
GO TO NEXT ; E N D ; ,^.,„„e,^.. 
READ FILE IMASTERl IGNOREOl; 
CLOSE FILEICARDSl; 

G E T C A R D : G E T ED IT I CARD 1 ! A I 80 K 
IF INDEXICARO,'END ' -=0 THEN GO TO END, 
IF INDEX!CARD,'STOP'1-=0 THEN GO TO STOP. 
WRITE FILEICARDSl FROM ICAROI: 
GO TO GETCARD; 

END: CLOSE FILEICARDSl: 
CALL I N P U T ; 
CALL S E A R C H ; 
GO TO N E X T ; 

D C L " ^ ' PARAlJiS FIXED BINARY,BANDS FIXED BINARY. 
DELAY FIXED DECIMAL < 2 I ; , „ , „ . 

DCL STATION CHARISl.PARAM CHARI8I 
DCL L l CHARI21.L2 CHAR 2 .L3 CHAR 2 . 

Ul CHAR!2I,U2 CHARI21.U3 CHAR I 2 I , 
?KT' t rs l^??SI 'Fa[^oSlNG DATA IS OUT OF ORDER: ' . DATAF lELD I SKI P ; 
GO TO NEXT;ENO; ^̂ ,., 
ON ENOFILEICARDSl BEGIN; . WDIIT'1 SKI P; 
PUT LISTI'UNEXPECTEO EOF ON CARD INPUT ISMi-. 
GO TO NEXT;END; 
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PUT LISTI'INPUT DATA'IPAGE; 
GET FILEICARDS) EDI TI LABEL I I 1 OA I 8 1 1 : 
DO 1=1 TO 10; 
UNSPECIPRINT.TITLE! I I I=UNSPEC!LABEL I I I 1: 
END: 
PUT EDIKLABELI! 10AI8I ISKIP: 
GET FILEICARDSl DATAlDATE.LI MITS); 
FREE L O W E R . D A T E ; FREE UPPER.DATE; 
IF DATE LIMITS=0 THEN BEGIN: 
DATE_LlHlTS- l ; 
ALLOCATE LOWER DATE; ALLOCATE UPPER.DATE: 
LOWER.DATE!1 I=5TARTING DATE; 
UPPER D A T E ! 1 I = E N 0 I N G _ D S T E ; 
PUT D S T A I L O W E R DATElTl .UPPER.DATEdl I S K I P ; 
GO TO S K I P K E N O : 
ELSE BEGIN; 
ALLOCATE LOWER DATE; ALLOCATE UPPER.DATE; 
GET FILEICARDST LIST 

K L Q W E R DATEI II.UPPER DATEILL 00 1 = 1 TO OATE.L IM ITS I I; 
DO 1=1 TO DATE.LIMITS: 
PUT DATALLOWER.DATEII1.UPPER.DATEII1ISKIP; 
L1=SUBSTRIL0WER.DATEI11.1.21 
L2=SUBSTRIL0WER_DATEII1.4,21 
L3=SUBSTRILOWER.DATEI 11,7,21 
U1 = SUBSTRIUPPER.DATE!I 1.1,21 
U2=SUBSTRIUPPER.DATE!II.4.21 
U3-SUBSTRIUPPER D A T E d l , 7 . 2 1 
LOWER.DATE! I ) = L T I | L 2 | | L 3 ; UPPER.DATE!I) = U11 I U 2 H U 3 ; 
END;END; 

S K I P l : PUT L I S K ' O U T STATION REQUESTS') SKI P ; 
GET FILEICARDS) DATA lOUT STATIONS); 
IF OUT^STATIONS=0 THEN BEGIN; 
PUT L IST I 'NO OUT STATIONS REQUESTED'ISKIP; 
GO TO NEXT;END; 
OUTPUT.HEADER.STATIONS=OUT STATIONS; 
FREE OUTPUT.SIATION; 
ALLOCATE OUTPUT.STATION; 
OUT PARAMS=0; 
ALLOCATE DUM.OUT PARAM; 
ALLOCATE DUM OUTPUT PARAM; 
DO 1=1 TO O U T . S T A T I O N S ; 
PARAMS-O: 
GET FILEICARDSl DATAlSTAT ION.PARAMSI; 
PUT DATAISTATIONISKIP; 
DO N=l TO FILE.HEAOER.STATIONS; 
IF S T A T I 0 N = F I L F . S T A T I 0 N I N 1 . N A M E THEN GO TO FIND N2; 
END;/* N LOOP*/ 
PUT LISTI'STATION NAME '.STATION.' NOT RECOGNIZED'1;GO TO NEXT; 

FIND_N2:0UTPUT_STATI0NII 1.NAME-STATION; 
OUTPUT,STATIONII).POINTER-OUT PARAMS; 
IF PAR7SMS = 0 THEN BEGIN; 
PARAMS=FILE STATIONIN).PARAMS; 
IF OUT,PARAHS+PARAMS>IOO THEN BEGIN; 
PUT LISTI'NUMBER OF PARAMETERS GREATER THAN lOO'lSKIP: 
ELSE B E G I N ' ; ' 
OUTPUT,STATION!I I.PARAMS=PARAMS ; 
D E L A Y = 5 ; 
DO J=l TO PARAMS; 
DUM 0 U T P U T _ P A R A M ! 0 U T . P A R A M S + J ) . S T A T I 0 N = S T A T I 0 N ; 
PARAM= 
FILE PARAMI F KEYSTATION INI. POI NTER+J I.NAME; 
PUT DATAIPARAM.DELAYISKIP; 
DUM.OUTPUT^PARAMIOUT PARAMS +J 1.NAME= PARAM; 8ljS:8yl:^A*^rM.'gu^^-?s^*ASl:Jl^•s^;x;^=gi[U^''*^'°"''^'•''°''^^"*•'' 
END: /* PARAM LOOP */ 
GO TO NEWSTA; END; END; 
IF 0UT.^PARAMS + PARAMS>100 THEN BEGIN; 
Ŝ̂ r̂fs'̂ Jir'̂ yJlŜ '* °F PARAMETERS GREATER THAN lOO'lSKIP; 
bU )0 Nc XT;END; 
OUTPUT.SIATION!I I.PARAMS-PARAMS: 
DO J-1 TO PARAMS; 
DELAY-O: 
GET FILEICARDSl DATAlPARAM.DELAYI; 
PUT DATAIPARAM.DELAYISKIP; 
DUM.OUTPUT.PARAMI OUT.PARAMS + Jl.NAME-PAR AM; 

8o%ev^?o^v?L*r5i2viDK*?ar.^?^iA5^s?^'°^=*^*^'°^' 
THEN*Go"To'FIiqD*M2'?"'""^"^^*^'™'^''''°'^^"*"'''^*'''^ 



G-5 

P U T ' L I S K •'PARAMETER N A M E '.PARAM,' NOT RECOGNI ZED' 1; GO TO NEXT; 
FIND M2:DUM OUT PARAMIOUT PARAMS+J I.POINTER-FILE.STATlONINI.POINTER+M; 

OUMlOUT~PARAM!OUT PARAMS +J 1.DELAY-DELAY: 
END: /* PARAM LOOP */ 

NEWSTA: OUT PARAMS=OUT_PARAMS+PARAMS; 
END: /*STATION LOOP */ 
OUTPUT HEADER.PARAMS=OUT.PARAMS; 
FREE OUTPUT.PARAM; 
ALLOCATE OUTPUT.PARAM; 
FREE OUT.PARAM: 
ALLOCATE OUT.PARAM; 
FREE PRIfiT.STATIQN; 
ALLOCATE PRINT.STATION; 
FREE PRINT.NAME; 
ALLOCATE PRINT.NAME: 
DO J = l TO O U T . P A R A M S ; 
OUTPUT PARAMIJ1 = DUM OUTPUT,PARAMIJ 1 ; 
OUT P A R A M I J I = D U M , O U T , P A R A M T J I : 
S T A T I O N = O U T P U T _ P S R A M T J 1 . s TAT I ON; 
PARAM =OUTPUT PARAMIJI.NAME ; 
UNSPECIPRINT.STATIONIJl1-UNSPECISTATIONl: 
UNSPECIPRINT.NAME !Jl 1-UNSPECIPARAMI : 
END; 
FREE D U M . O U T P U T . P A R A M : 

FREE DUM.OUT.PARAM: 
RETURN; 
END INPUT; 

S E A R C H : PROC; 
DCL HOUR FIXED BINARY: 
DCL DATE KEY BITIll INIT I AL I • 0'Bl ; 
DCL DATE LIMIT FIXED BINARY; 
DCL DELAY HOUR FIXED BINARY; , ,„,.,, 
DCL YEAR CHARI21. MONTH CHARI2), DAY CHARI2): 

I0UM=24; JDUM=OUT_PARAMS: 
DATE_LIMIT=l; 
FREE PRINT.PARAM; 
ALLOCATE PRINT.PARAM; 
ON ENDFILEIMASTERl BEGIN; „.CTCO.,c» i o-
PUT LISK'END OF FILE SENSED ON MASTER'I SKI P; 
GO TO RETURN; END; 
READ FILEIMASTERl INTO ITODAYl: 

D A T E S : / * ^ L O O P * O N ^ 0 A T E I - TEST BETWEEN DATE LIMITS */ 
IF TODAY.DATE=LOWER DATE IOATE.LI MIT I THEN BEGIN; 
DATE.KEY='1'B; GO TO HOURS; 
IF^IoDAY.OATE-UPPER.DATEIDATE.LIMITI THEN BEGIN; 
OATE.KEY-'O'B;OATE.LIMIT-DATE.LI MIT + 1; 
GO TO HOURS; 
I F ^ J A T E . K E Y - ' O ' B THEN GO TO NEWDATE: 

HOURS: /* LOOP ON HOURS *'^^^ , ... 
YEAR =SUBSTRIT00AY.DATE.1.2 : 
MONTH=SUBSTRIT0DAY.0ATE.3.2 ; 

8S^PEE?p'gfN?'52?^<U)=U^ipicfYEAR|l'/ ' l lMONTHU'/'IIOAYI: 
DO HOUR-1 TO 24 ; 
g?LfY^5SR^t]5l;R-Sfi7>ARAM.JI.DELAY; 
IF DEtAY H0UR<1 THEfJ BEGIN; 
?ESTERDAYtpARZMI24l5ELAY.HOUR.OUT_PARAM.POINTER!Jll; 
GO TO S K I P : E N D ; 

?g^2^T?ls5i ^iLS^'iSuR. OUT.PARAM. PO INTER I J 1 1 : END: 

'^''•- IM8; ',1 ̂ urLhsf *r ,, 
/* CLOSE FILEISYSPRINTI: * / , ^ . T I T L E I l ) , 

NEWOATE 

r A l l TWI3DPK PRINT PARAMI 1 . 1 1 . IDUM. JDUM,PRINT T I 
P R i U DATEI 11,PR Il^T STATION! 11,PRINT NAMEI l lT; 

• I F DATE I ^ I M I T J O A T E . C I MITS THEN RETURfS: 

^iro"F??^TJ2?ta) INTO ITODAYl; 
GO TO DATES; 

RETURN: RETURN; 

END SEARCH: 

STOP: END APPRINT; 
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2 . TIMESER Time S e r i e s P l o t t i n g Program (YOLYPLOT) 

SUBROUTINE FORT INPAR.NOBS.X.SNAM.PNAMl 
DIMENSION X!NOBS,NPARI,A!175441 
REAL*8 SNAM!l l ,PNAM!l l 

^REAL*8 T I T L E K 9 1 / ' _ TIME SERIES 

^REAL*8 T I T L E 2 I 9 I / ' '' TAM S02 VS. WEATHER 

IFINOBS.EQ.OI RETURN ' 
IFINOBS.GT.01 GO TO 5 
NCYCLE — 1 

vif̂ v.jshj:̂ sjijijî :*vS{j:rYSg5;:?fffî i:sjif''̂ °^ '̂"''''̂ *«^ '̂̂ ^*^^ '̂ 
K11 URN 

5 TWO=2.0 
CALL TWOTENITWOl 
NTAM=8 
DAYSPR=2.0 
S02MAX=.4 
DX=l./24. 
AI1I=DX 
00 10 1=2,NOBS 

10 A!I)=A!I-1)+DX 
XMAX=N0BS/24. 
XMIN=O.C 
YMIN=0.0 

,„ DO 20 IP=1.NTAM 
lSNAM,iS'f^Sbil!lf?!,l-JK''''"*'<'0*^SPR.S02MAX.0,-N0BS,N0BS. 
^ P Z = NTAMil •' '^'^'''""^'^""^'^•^•'^'Ti^El''*"^' 
DO 30 IP=IPZ.NPAR 
WMAX=0.0 
WMIN-0.0 

c '°«'fi'i4liiiiMJS!w5?a^is?yK?;ET^^^ 
p yy^ y^ 11=6.NTAM.3 
C DO 40 IP-IPZ.NPAR 
C XMAX=0.0 
C XMIN=0.0 
C XPINCH=0.0 

I 40^i71i^lJT-'-''^^"j'"-'--'"-^ 
RETURN 
END 

s^ytffi?^^^^^^t^:i^dj:t^dJ^fs^s;ist^:^^srsif^^;^;fft(i— 
^DIMENSION TIICOI.S!1001 

COMMON /WOl/ IGRAPHISOsir' 
-DATA KEYPL0TS/-1/. XGRAPH/6.0/ 
D,TEN/10.O/.YGRAPH/O.O/ 
NYCYCLES=NYCYC 
N=IABS (NPTSl 
IFIKEYPLOTS.GE.OI GO TO 5 
CALL^PLOTSIIGRAPH.12324.491 

5 IFINYCYCLES.LT.01 GO TO 25 
NS= 1 
NT=l 
IFIlFSTCALL.EO.il GO TO 2 

YG= +(TEN+.5) 

i^rA^5=*?SRl^Hl:^G-'°'°' "̂̂  ^° ̂  
GO TO 3 

2 XG-XGRAPH 
YG-YGRAPH 
YGRAPH-O.O 

3 SPINCH-ISMAX-SMINI/TEN 

TMIN-+9999. 
I - l - I N C X • 
NT=0 
DO 6 1 1 = 1 . N 
I - I + INCX 
J c i i n i ' S ^ • ' ' ' ^ ' ' • l GO TO 6 

c I •<^l-^'^*'<' TMAX = T d l 
I F I K I l . L T . T M I N I TMIN-TII) 

C 

http://IFINYCYCLES.lt
http://IFIlFSTCALL.EO.il
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NT-NT+l 
^ CALL'DXDYITMAX.TMIN.TPINCHI 

TMAX-THIN+TPINCH 

7 in 's5rx:5l fsS(l l i?OR°.NYCYCLES.NE.O. GO TO 9 
SMAX=-999.0 
SMIN-+9999. 
I - l - I N C Y 
NS-O 
00 8 1 1 - l . N 

{ F 1 S H 1 . G E . 9 9 9 9 . ) GO TO 8 
I F ( S d ) . G T . S M A X ) SMAX-S 
I F 1 S I I 1 . L T . S M I N I S M I N - S I I ) 
NS-NS+1 

^ CALL D X D Y I S M A X . S M I N . D S I 
SMAX-SMIN+DS 
SPINCH=OS/TEN 

9 CALL PL0TIXG.YG, -31 
X C A L L ' ^ S Y M B O L I - 1 . 0 , 0 . 5 . . 1 4 , T I T L E . 9 0 . 0 . 7 2 I 

C-K 
X C A L L ^ N U M B E R ( - 1 . 5 , 0 . 0 , . 2 8 , 0 . 0 . 0 . 0 1 

I F I N S * N T . E Q . 0 1 RETURN 
X M A X - I T M A X - T M I N I / T P I N C H T P I N C H I 

ES!:l:*AJ{l!8'.°o:ll:"it:=i;xSAJ;8:rMlfl:I?ia^"H'.io.oi 
I F I N Y C Y C L E S . E O . O I GO TO 30 
FCTR-lO./NYCYCLES 
?S'Ai:ro'G'f's";ix./2.3025850930 
YMIN=YMAX-NYCYCLES 
YINC-IO./NYCYCLES 
INCHES-XMAX/6.+1.6667 
XGRAPH=INCHES*6. 
Y N t l l = 1 0 . * * Y M I N 
Oo ' lo 'Tc - l .NYCYCLES 
YN!IC + 11 = Y N I I O * 1 0 . 0 

10 YP IC+11=YP(1C1+YINC 
CALL P L O T I O . 0 , 3 1 

^Jtl: s!?S'BiL!ii:i;il0..14.SLABEL.90..81 
20ESL?°Ni&BHril0.YP<IC...14.YN..C..0,YFMTl 
20 n'vi ^s?ror!it:EiYJ!;6t*:?iniroi§Usi. 
" i^xkL!'iajJi°'°'" 

ICV=1-1NCY 
DO 550 I C C - l . N 
I C X - I C X + I N C X 
JiTT}??!}? IN./TP.NCH 
IF INPTS.GT.Ol X - X - . 0 2 

xklMl;?i;cJ../25|0»850930-VMIN)*FCTR 
ip{?!J?:^J:g f Y To p5 
{̂ };ipVl:-Gf?o'?iiRrTcc;?EQ.i. 

''^F*Upf^':LTi?'cvrPL^STiS:i:2i 
550 CONTINUE 
25 CALL''PLOTI)<GRAPH.0.0,-3) 

CALL PLOTIO,0,-3) 
CALL PLOTIO.0.9991 
RETURN „ „, 

^° ^cSI'JTx^SIO.O.SLABEL. B.TEN .90. 0. SMIN.SPlNCH, 10.0 1 
lNCHES-XMAX+5.995 
XGRAPH-INCHES 

35 CONTINUE 
lCX-1-INCX 
ICY-1-INCY 
IUP-1 

http://%7bf1SH1.GE.9999
http://IF1SII1.lt
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DO 40 I C C - l . N 
I C X - I C X + INCX 
ICY-ICY+INCY 
I F I S d C Y I . L T . 9 9 9 9 . ) GO TO 75 
IUP-1 
GO TO 40 

75 X=ITIICXI-TMIN1/TP1NCH 
IFINPTS.GT.Ol X-X-.02 
Y=ISIICY1-SMIN1/SPINCH 
IFINPTS.GT.Ol Y=Y-.035 
IFIX.GT.XGRAPHI X=XMAX 
IFIY.GT.TENl Y-TEN+.035 
IFIY.LT.-.035I Y=-.07 
IF INPTS.GT.O.OR.IUP.EQ.il 

XCALL SYMB0LIX.Y,.07.SYM,0.11 
IUP=0 
IF INPTS.LT.Ol CALL P L 0 T I X . Y . 2 I 

40 CONTINUE 
GO TO 50 

45 IF(NYCYCLES125.35.22 
50 RETURN 

ENTRY TWOTENdWQI 
TEN-TWO 
RETURN 
END 
SUBROUTINE DXDYIYMAX,YMIN.TDYl 
TDY=0.0 
ADY=YMAX-YMIN 
IF(ADY15.100,5 

5 Kl = 0 
S IFIADY-10.0110.15.15 

10 ADY=ADY*10.0 
K1=K1+1 
GO TO S 

15 IF lYMINl 20,30.20 
20 K=ABS !YMINI*10.**IKl-ll*2.+.999 

V=K*5. 
IF lYMINI 22.21.21 

21 V — V + 5. 
22 YMIN=-V/10.**Kl 
30 K1=0 

ADY-YMAX-YMIN 
40 CONTINUE 

IFIADY-10.0150.50.60 
45 Kl-Kl-1 

ADY=ADY*1C.0 
GO TO 40 

50 lFIADY-8.0145.45.55 
55 TDY=10.C 

GO TO 96 
60. IFIADY-20.0I65.65.70 
65 TDY=20.0 

GO TO 96 
70 IFIADY-25.01 72.72.74 
72 TDY=25.C 

GO TO 96 
74 IFIADY-40.0175.75.80 
75 TDY=40.0 

GO TO 96 
80 IFIADY-50.0185.85.90 
85 TDY-50.0 

GO TO 96 
90 IFIA0Y-80.0I95.95.91 
91 K1=K1+1 

ADY=ADY/10.0 
GO TO 40 

95 T0Y=80.0 
96 CONTINUE 

TDY=TDY*10.0**K1 
100 RETURN 

END 

http://IFISdCYI.LT.9999
http://OR.IUP.EQ.il
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3. CITYMAP Mesometeorological Mapping Program 

SUBROUTINE FORT INP .NH.X .STANAM.PARNAMl 
DIMENSION X I N H . N P l 
REAL*8 STANAMIll.PARNAMIll 

CCCtM IKE MATTHIES.TAMS=1-8.ANL-9,MIDWAY=10,MEIGS=11.GLENVIEW=12.0HARE=13 
C0MM0N/STNS/CI2.13I 

CITY OUTLINE 
COMMON/CITY/CCI2.150I 
DIMENSION A$I51 
DIMENSION BUFFI 10001 
DATA KEY/0/ 
PRINT l O . N H . N P 

10 F 0 R M A T d 2 I 6 1 
I F I K E Y . N E . O I GO TO 15 

C I N I T I A L I Z A T I O N 
K E Y - 1 
CALL PLOTSIBUFF.4000.491 
PRINT lO.NH.NP 

C MOVE 2 STATIONS TO THE RIGHT , 
Cll.91 = Cd.91 + 1.0 5 

C NITYPElfs OR P)'= NUMBER OF STATIONS OR PARAMS OE^THAT TYPE 
C K T Y P E K S OR Zl = INDEX OF 1ST STATION OR PARAM OF THAT TYPE 
C MAY SET IRRELEVANT ITEMS TO ZERO BUT DO NOT OMIT ANY INITIALIZATIONS 

Au 11 c- ">"»*; w AMILE-.275 
NTAMS=8 
NTAMP-3 
ICALZ=NTAMS*NTAMP+1 
IWILDZ=ICALZ+4 

N NWILDS = 1 'iJ 
NWILDP=7 " 
IWIL0S=NTAMS+1 
IADDZ=IWILDZ+NWILDS*NWILDP „ 
NADDP-l ^ 
IAIRS=IWILDS+NWILDS 
IAIRZ=IADDZ+NAODP M 

C I W Z = T H E ' ' ? N O E X O F THE WIND VELOCITY FOR THE 1ST AIRPORT 
CCC I S ' T H E ' H E ? G H T OF THE NUMBERS FOR THE PLOTTED VALUES IN INCHES 

CCC-.IO 

I 1 0 = P R E C I P I T A T I 0 N ' ̂ 'k^^SL^^? V V H F S/J 

I 9 = N E T R A D I A T I O N "?io??^?lJSnJV1 3/A 
r 8=STABILITY FIRST AIRPORTl W/» 
r 1-TFMPFRATURE |-I-----A-i I 5 = CL0UD COVER 
C 7 = V I S ? " L I T Y 3 = WIND DIRECTION £=-J NO VELOCITY 

c 6-DEw POINT i-riTrM-iorrp-p-Mr' ^̂ "'̂ '"'̂  
r =1ST PARAMETER 
C FOR TAMS ONLY 
C REPOSITION THE CALCOMP PLOTTING PAPER FOR THE NEXT MAP 

15 CONTINUE 
CALL P L O T ! 8 . 5 . 0 , - 3 l 

C L E A v r ^ ' x V R f s ^ i c f I^Bi^TWEEN SEARCH RUNS 
CALL PL0TI8.5.0,-31 
RETURN 

20 IFINH.GT.O) GO TO 25 
C TERMINATE PLOTTING 

CALL PL0T!12.0.0.0,-3) 
CALL PLOTIO.0,0.0,999) 
RETURN 

C BEGIN PLOTTING ANOTHER MAP 
C T A S STATIONS TAM.N!S02,W1ND.VEL,WIND.OIR, 1 
C THE 2 N 5 ^ P A R A M E T E R IS T H E W I N D V E L O C I T Y FOR THE 1ST TAM STATION 

DO S IS=1,NTAMS , , , 

jji:tjss5F;|[fii:{?!-::u:^r2i!ii-.45..i4.xii.iw-ii.c.2i 
CALEND2?(Nii^J?tSr"?iLiA^ARIH0UR.DAY.M0N.M0NTH.YEARl 

I M - X d . I C A L Z + 21 
I D - X l l . I C A L Z + l l 
I Y - X l l . I C A L Z + 3 1 

' °"'i;"is!5";;Eii!i..vi;,5;f. !!'s",tn:.ss;i!.ts;ii.?;;,ir" 
CALL SYMBOL!0.5.9.5,.14,A$,0,K»I „„Tinu i •> ^ «; 31 35) 

C MILEAGE SCALE ABOUT .5 INCHES UP FROM CENTER BOTTOM I 2.5,.5..35..351 
SMILE-2.5+AMILE 
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DO 3125 MILE=1,3 
CALL SYMBOL I SMILE,.5,AMILE.IHL,90.0,11 

3125^a^tE='^S?L'^UM"{ti"""l°''="-^'°'°' 
C WILDc'A^S?ir?8h"" ' ' '"""" '^^" '^" '° '^ ' 
C WILDCAT^WTNOS ^^"P'"S1'WDI,LR4.DEWPT,PRECIP,NETRAD W 

IW=IWILDZ+1 2 
IS=IWILDS 

^ „^ CALL S W D ! I S . X ! l . I W l , X ( l , I W + l l l u 
IWILO=IWILOS ''"'^ WILDCAT STATION TO PLOT AT POSITIONS 1 . 8 , 6 . 1 0 . 9 W 
XX = CI1. IW1LD1 S 
Y=CI2 . IWILDI Z 
rJl-|- NnSg^SiJi - - t ' ^ ^ + . 1 6 . C C C , X I I . 2 9 1 . O . C l W 
r^^i"- KnuSiS i i - . 2 4 . Y + . 3 . C C C , X l l . 3 2 1 . 0 , 1 1 W 
CALL NUMBERIXX - . 6 . Y - . 3 . C C C . X 1 1 , 3 3 1 , 0 , 0 1 W 
CALL NUMBERIXX - . 2 4 , Y + . 76.C(:C .X ( 1 T a i ) 10 .3 ) S 

^ _. CALL NUMBER(XX - 1 2 4 Y +153 CCO X 1 35 KG 1 u 
C EXTRA SYMBOL FOR ANL SINCE I T WAS MOVED IN'TOWARD'fHE^CITY ? 

CALL SYMBOLIXX - 1 . 0 . Y . . 1 4 . 1 1 . 0 . - 1 I y 
C ADOED^PARAMETER AT THE FIRST AIRPORT WEATHER STATION ONLY A 

C STAB FOR "IDWAYI10,361 TURNERS AT POSITION NUMBER 8 * 

c A I R P 8 R T ' - S T A T I O N S ' " ' ' ' " ' ' ' * ' " ' ' ' " * - ' ' " ' ' ' < ' 1 ' ' * ° ° ^ ' ' C ' ' " * 

C 1 0 = ! - . 2 4 . + . 7 6 1 
C 9 = ! - . 2 4 , + . 5 3 1 
r i - i A ^ , ^ . I fl='--2'V. + . 3 0 l 
L 1 = 1 - . 6 . + . 1 6 1 1 5 = 1 * 3 .+ i f t l 

P i:!--^*-5Z! HEiGHT=.io 2A*:l:-:o7l 
4 = l + . 3 , - . 3 0 1 C 6 = ! - . 6 . - . 3 0 1 , 

C l = ! - . 2 4 . - . 4 5 ) 
C HEIGHT=.14 
C FOR S02 ONLY 

r M F ? r ? y i } ° l F c ^ ? ' TEMP.VEL.DIR.CEIL.CLDSUM4,DEWPT,VIS 
C AIRPORT WINDS GLENVIEWd2.51-571 OHARE 113. '58-641 

C ' " ' # ^ | N D I X ^ O F ^ T H E ^ W } N D VELOCITY FOR THE 1ST AIRPORT 

^5 CALL^SWDI IS ,X !1 . IW) .X I1 . IW+1 I ) 

C EXTRA SYMBOL FOR MEIGS AIRPORT SIN1:E IT HAD TO BE MOVED OVER X 

C AIRpSfTSi^SS^V^'R^'^li^RHSi'N'^'lii'"'*'^!'"'-^' X 
I S= I A IRS 
yO_lC0_I IP=IAlRZ,NP,NAIRP 

c'Xtt N'KI'CS'};!i!;:t.'c'!i.'{i)'-^i^88P'51}• \ttn-^s' 
" t t StJMiî irS' • I r - l 'P I ' l^-'^:cc^'.5 ; ?:̂  ;8',?, 

100 ^?! :^sT' '"^" ' ' ' ' - -" '^ '^ : is)- :a^?^^^: i i i !??t! j°5j{, 
""'"ciLf^^S^SL^SX^^^lH^^fS^!} *^° '̂̂ ^ ^' '^^ "*P 

c^shtiY^s^§L^'7^•l:?5:o^^•^?usp.•?s^.•o.l, 
CITYo8ttW^r??kiSE^°i?5-^paiA^sl^^°-° '° ' 

8g^i5S^?J^Ef.'h^''"'^->>.3. 
150 ^gfiVlS!j^' '""' '"' '"'2'ICC1.21 

RETURN 
END 
SUBROUTINE SWD!11.SPD.DIRl 

^^^ ^ COMMON/STNS/CI2.131 
CCC+MIKE^MATTHIES.TAMS=1-8.ANL=9.MI0WAY=1C.MEIGS=11.GLENVIEW=12.0HARE=13 

Y=CI2.II1 

C CCC 

^^Vs^^:NTb:gT-G°5'TBij"'^'i"*'°'^' 
RETURN''^^°'-"'''°^'''~'^''°"^«'1^^°'0'1' 

.FIDIR.EQ.0.8e8L§lfS?g^T!r66?grRE?jRN^^'^^^'°'-" 
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CALL SYMBQLIX ,Y ,.3.62,180.-OIR,-1) 
C CCC 

IFISPD.GE.999.0) RETURN 
CALL NUMBERIX+.3,Y-.070..10.SPO.O,01 
RETURN 
END 
SUBROUTINE KEYSIPI 
REAL»8 P H I 

CCC+MIKE MATTHIES.TAMS=l-S,ANL=9,MIOWAY=lO.MEIGS=ll.GLENVIEW=12.0HARE=l3 
C0MM0N/STNS/CI2.131 

C IX.Yl IS A CONVENIENT LOCATION FOR THE KEY TO BE OUT OF THE WAY 
X=Cll.l21+3.5 
Y-CI2.12I 

C 
C 10=PRECIPITATION IWILDCAT STATIONS W/A 
C 9-NET RADIATION OR ADDED TO THE W/A 
C 8=STABILITY FIRST AIRPORTl W/A 
C 1 = TEMPERATURE I I 5-CLOUD COVER 
C 7=VISIBILITY 3=WIN0 DIRECTION 2-HINO VELOCITY 
C 6 = DEW POINT I 1 4-CEILING 
C 1-TAM S02 (PPMI 
C =1ST PARAMETER 
C FOR TAMS ONLY 
C 

CALL SYMBaLIX-.04.Y-.07..14,lH+.0.1l 
CALL SYMBOL(X-.04.Y-.07..14.1H0.0.11 
CALL SYMBOL(X-.8.Y+.16 5,.07,PI11.0.81 
CALL SYMBOLIX-.8,Y-.035..0 7.P!7),0.S) 
CALL SYMBOLIX-.8,Y-.2 35..0 7,P(61.0.8I 
CALL SYMB0L(X+.14,Y+.165,.07,PI5I,0.81 
CALL SYMBQLIX+.14.Y-.235,.0 7,PI4I,0.81 
CALL SYMBOLIX+.14,Y-.035,.07.PI2I.0.91 
CALL SYMBOLIX-.14,Y-.45,.14,2HSO,0,2I 
CALL SYMBOHX+.OS.Y-.50,.07,IH2,0.11 „. , „ „ ,.̂,„ ,„ 

C WILDCAT AND/OR ADDITIONAL PARAMETERS IN POSITIONS S,9,AND.10 W/A 
CALL SYMBOL!X-.28.Y+.3,.07.9HSTABILITY.0.9I W/A 
CALL SYMB0LIX-.28.Y+.515,.07,13HNET RADIATION,0.13 1 W/A 
CALL SYMBOLIX-.28.Y+.73..07,13HPRECIPITATION.0.13I W/A 
RETURN 
END 
BLOCK DATA 

C C 0 M M 0 N / S T N S / S I 2 , 1 3 I 
C T A M - 1 . . . . . T A M - 8 . A N L , M 0 W . C G X . N B U . 0 R D O „ . M T 
C I TH COLUMN CONTAINS X - AND Y-COORDINATES OF I TH POINT 
C X I I I = S d . l l Y d I = S I 2 . I 1 

C 0 M M 0 N / S T N S / S I 2 6 I , , , , ,= „ „ , co ^ = Q » A ^ 
DATA S/2.92.6.45. 4.68.5.88. 5,18.4.32.5.80.2.58. 4.59.2.62, 
1 5.03.0.88. 3.35,4.55. 3.72.1.95. 0.00.0.92, 3.34,2.72. 5.58,4,08. 
2 2.52,8.42, 1.15,6.25/ 
COMMON/CITY/COOOl 

'C 'c^oT.rHlVElVf'i'HnioO PERIMETER : ANL ON Y-AXIS AND 

'C I TH c'8t^(^SN^?a^Tl!5s°5-'^Si8*5°c83R5T5i:^is OF 1 TH POINT 
C Xll I = Cd.Il Yl I I = CI2.I 1 

DIMENSION C1I190I.C2I681.C3I211 
COMPLEX C3 

" D A T A 03/21*16.60.0.001/ 

END 

http://SI2.I1
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4. IHISTJJ P r i n t e d Graph ica l Displays (JJPLOT and HIST) 

SUBROUTINE FORK NPAR. NOBS. X , SNAM, PNAMl 
DIMENSION XINOBS.NPARI 
REAL*8 SNAM!11.PNAMl11 
REAL*S TITLE 1 9 1 / ' TAM S02 VS. TEMP. 

X ' / 
DIMENSION JPL0TI25.501 
DIMENSION FREQI20I 
IFINOBS.LE.OI RETURN 
NTAM-8 
S02MAX=1.0 
TMAX=110.0 
TMIN—10.0 
TITLEI4I-PNAMI11 
TITLE!6I=PNAM!NTAM+21 
DO 10 IT=1.NTAM 
TITLEI31=SNAMIITl 
CALL JJPLOT!N0BS,TMAX.TMIN.SO2MAX.0.0.Xd.NTAM+2l,Xll, IT 1.12, 20. 
JTITLE .-!7X.1CIF6.2,6X11'.'!2X.F6.3,IX,1H-1'.JPLOTI 
DO 60 IF=1.20 
NF=0 
DO 50 1=1.12 

50 NF=NF+JPLOTII.IFI 
60 FREQIIF1=NF 

CALL HIST!IT,FREQ,201 
PRINT 25,TITLE III,TITLE I 21.SNAMIITl.PNAM!ITI 

25 F0RMAK4A81 
DO 80 IF=1.12 
NF = 0 
00 70 1=1.20 

70 NF = NF+JPL0T I IF . I 1 
80 FREQIIF1=NF 

CALL H I S K I T . F R E Q . 1 2 1 
,o ?£J,'!!T. ^^•'^'TLE 111.TITLE 12I.SNAMdTI,PNAM!NTAM+21 
10 CONTINUE 

PMAX=32.0 
PMIN=28.0 
TITLEI3l=SNAMINTAM+ll 
TITLE I 41-PNAMINTAM+11 

I'^fiTi ^•'PV?U'^?S?iP5'*lI'?!1''f5'5X.PMIN.Xd,NTAM+2I.XIl.NTAM+ll.l2.16 
J 'T ITLE . ' I 7 X , 1 0 I F 6 . 2 , 6 X 1 ) ' , ' ! 2 X , F 6 . 3 , 1 X , 1 H - ) ' , J P L O T ) 

r\ t I U K PI 

END 

l^FMTY^JPLOT^"^*""""^ ' ^ ' * ^ ' " ' ' * ' * ' ' * " ' ^ ' ^ " * * * ' ^ " ' ^ ' * * ' ^ ' - ^ ' * " ' ^ ' ^ ' ^ ' - ^ ' ' " ^ ^ ' ' ' 

, i°i?Fp!??Ynit??lfL^^ft^?!^;i?S<?I!flA??!^, 
8 '^V?J+B?*£lJESrSx:5SSx5i&lNfjx''^l?:' "'̂ "̂̂  '''*°' '<''**°'< *^° 
C LIMIT JX TO 20 AND JY TO 50. 
C LIMIT X AND Y ARRAYS TO 2400 ENTRIES EACH. 
C FMTX IS THE FOMAT IN COLS 1-16 FOR THE PRINTOUT OF THE 
C X VARIABLE VALUES. IT MUST BE IN THE FORM I5X.1CIF6 .4X1) 
r ''pl^?^pJ5*l»^ti*'?^,^S F"-LED ACCORDING TO THE NliMsiR (3F OFCIMAL 
C PLACESIFROM 1 TO 51 EVERY OTHER X AXIS VALUE IS PRINTED. 
r '''^T^v'lA^"*Jb*?'-T.°EFINEO BUT MUST BE 0/F THE FORM 
C !2X,F6...1X,'-'1 STARTING IN COL 21. 
C ZERO ARRAY JPLOT 

DO 10 M=l,20 
DO 10 N=1.50 

IC JPLOTIM,NI=0 
C SET XX AND YY AXES. 

0X=(XMAX-XMIN1/JX 
OY-IYMAX-YMINl/JY 
00 20 N=l.JX 

20 XXIN1=XMIN+IN-11*DX 
DO 2 5 N=1.JY 

25 YYIN1=YMIN+IN-11*DY 
XXI JX+ll-XMAX 
YYIJY+ll=YMAX 
XR-JX/IXMAX-XMINl 
YR-JY/IYMAX-YMINl 
ogXY^IS^THE^NUMBER OF X AND Y PAIRS. 

MX=XR*|X!il-XMINI + 1 
MY-YR*IY!I1-YMIN1 + 1 
JEiJ! n-LT-XXIMXIl MX-MX-l 
IFIYIII.LT.YYIMYll MY-MY-1 
IFIMX.LE.Ol MX=1 
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IFIMY.LE.OI MY=1 
IFIXIII.GE.XMAX1MX=JX 
IFIYIII.GE.YMAXIMY=JY 

50 JPLOTIMX.MYI=JPLOTIMX.MYl+l 
PRINT 401 . TITLE 

401 F0RMATI1HI,3X.20A4 ///I 
JXX=JX+l 
DO 60 N=l .JY 
PRINT FMTY.YYIJY-N+21 

60 PRINT 403.1JPLOTIM.JY-N+11.M=1.JXI 
PRINT FMTY.YYI11 

403 FORMATI10X.25I1X. I4.1X1 1 
PRINT 404 

404 FORMATdOX.20I ' . ' . 5 X 1 I 
PRINT FMTX. IXX!Ml ,M=l .JXX.21 
005101=1.10 

510 PRINT408 
408 FORMATI20X,/I 

RETURN 
SUBROUTINE HISTINU.FREQ.INI JJISj 320 

C HIST 20 
C HIST 3 0 

C SUBROUTINE HIST J]{f | 5^ 
f oiiBon<;F "1ST 60 
C PRINT A HISTOGRAM OF FREQUENCIES VERSUS INTERVALS HIST 7" 

c' "^*CALL HISTINU.FREQ.INI »\l] }̂ 2 

I DESCR.PTION^OF^PARAMETERS^ ,^ ^^^,^^ ^^^,„^„, J | |J } | 

I -" = S c f ^SH??«Sl^i^?;^ P̂ Ê SiScî tSÂ Ê̂ l̂HANl̂ l I \^ 
C HIST 2An 

C ' ' F R E Q U E N C I E S MUST BE POSITIVE NUMBERS [{{ST 210 
C SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED WjST 230 
C NONE HIST 250 
C HIST 260 
C ' ' " T H E LARGEST FREQUENCY IS DETERMINED AND SCALING IS USED HIST 270 
C IF REQUIRED HIST 2<"' 
C HIST 300 
C • HIST 311 

DIMENSION JOUTI20I.FREQI201 
DATA K/4H* /.N0TH/4H / HIST 340 

^ 1 F0RMATI6H EACH .Al.SH EQUALS .I2.7H POINTS./I "'ST 350 
2 FORMATdX.I5.4X.20!4X,Al HIST 370 
3 F0RMATI9H0INTERVAL.4X,19112,3X1,121 HIST 380 
4 F0RMATI1H1,47X,11H HISTOGRAM .131 HIST 390 
5 FORMAKIOHOFREQUENCY,20151 HIST 400 
6 FORMAT I6H CLASSl . HIST 410 
7 F0RMATI113H .1 1 HIST 420 
1 HIST 560 

C PRINT TITLE AND FREQUENCY VECTOR H,ST 580 
C HIST 590 

WRITEI6.41 NU HIST 600 
DO 12 1=1.IN _ HIST 610 

^^dgVUUr5?f3iilin'i = i'iNi "»\l\Uo 
C «RITE(6.7I HIST 640 
C FIND LARGEST FREQUENCY HIST 66C 
C HIST 67C 

FMAX-O.O HIST 680 
DO 20 5=1,IN ^ HIST 690 
IFIFREI3ll5-FMAXl 20.20.15 HIST 700 

15 FMAX-FREQIIl HIST 710 
20 CONTINUE HIST 720 

C SCALE IF NECESSARY 
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JSCAL=1 
IFIFMAX-50.01 40.40.30 

30 JSCAL=!FMAX+49.01/50.0 
WRITE!6.1IK,JSCAL 

C CLEAR OUTPUT AREA TO BLANKS 
C 

40 DO 50 I-l.IN 
50 JOUTIIl=NOTH 

C 
C LOCATE FREQUENCIES IN EACH INTERVAL 

MAX-FMAX/FLOATIJSCALI 
00 80 1=1,MAX 
X-MAX-II-ll 
DO 70 J-1, IN 

60 JSi^?5?i;^""-°*'"''"^'-'*' ^°'*°'^° 
70 CONTINUE 

IX=X*FLOAT!JSCALI 

C PRINT LINE OF FREQUENCIES 

SO WRITEI6.2IIX.IJOUTI J1,J=1,INI 

C GENERATE CONSTANTS 

DO 90 1=1,IN 
90 J0UTII1=I 

C PRINT INTERVAL NUMBERS 

WRITEI6.71 
SS!iiif'?J'-'°UTIJI.J=l.lNl 
RETURN 
END 
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APICS USER MANUAL 

APPENDIX H 

COMPUTATIONAL PROGRAMS 
SOURCE LISTINGS 



1. REGFES Linear Regression Analysis 

SUBROUTINE REGRESINVAR.NOBS.KVAR.NOEP.X.ISAVE.STANAM.PARNAM) 
C IB.STDB.T.BZEROl 

REAL*8 A .STANAM!11.PARNAMI1 I 
REAL*a TITLE1I91.TITLE2I9I.RCTITL 
REAL XI NOBS.II.BllI.STDB!11.Tl11.ANS110 1 
INTEGER ISAVEIll 

C 
COMMON/STOR /AI50001 

C 
DATA TITLEl/'SUMS OF ' .'CROSS PR'.'QDUCTS O'.'F DEVIAT'. 
I'lONS ',4*' '/ 
DATA TITLE2/'C0RRELAT'.'ION COEF'.'FICIENTS'.6*' '/ 
DATA RCTITL/' VAR NO'/ 

C 
CALL POINTRIA,1,5000,3) 
CALL PUTPNKSHXBAR .NVAR.41 
CALL PUTPNTI8HSTD .NVAR.41 
CALL PUTPNTI8HRX .NVAR*NVAR.4 I 
CALL PUTPNTISHR .INVAR*INVAR+11 1/2 + 1.41 
CALL PUTPNTI8HDIAG .NVAR.41 
CALL PUTPNTI8H0UM1 .NVAR.41 
CALL PUTPNTI8HDUM2 .NVAR.41 
IFIIPTERRIDUMI.GT.O)STOP 
CALL CORREINODS.NVAR.l.X.A!IGETI8HXBAR ) ) . 
1AIIGEK8HSTD ) ) , A I IGET I SHRX 1 I , A I I GET ISHR )), 
lAI IGEK8HDIAG ) ) , Al IGET I SHDUMl ) ) , Al I GET I8H0UM2 ))) 
CALL PRINTKAIIGET! 8HXBAR ) ) . A I IGET I 8HSTD ll.NVARI 
CALL TWODPR!AlIGETISHRX I 1.NVAR.NVAR.TITLEl.RCTITL.RCTITL. 
10.0.0.DUM.OUM) 
CALL CLEAR!SHRX I 
CALL STORE! Al IGETISHRX K . A I I G E K S H R ll.NVARI 
CALL TWODPR!AIIGETISHRX I 1.NVAR.NVAR.TITLE2.RCTITL.RCTITL. 

lO.O.O.OUM.DUMI 
CALL REDEFISHRX .KVAR*KVAR,41 
CALL CLEARI8HRX I 
CALL PUTPNTIBHRY ,KVAR,41 
IFI IPTERRIDUMI.GT.CI STOP 
CALL ORDERINVAR.A!IGET!SHR )),NDEP,KVAB, 
1 ISAVE , AllGEKSHRX ) ) ,AI IGETI8HRY 111 
CALL MINVIAIIGEK8HRX ) ) , KVAR ,DE T , A I IGET I SHDUMl ) ) . 
lAIIGETISHDUM2 ))) 
CALL MULTRINOBS.KVAR.A!IGETISHXBAR ) ) . A I I GET!8HSTD )). 
lAIIGETI8HDIAG )).A I I GET ISHRX ) ) ,A( I GET(8HRY 11, 
2 ISAVE,B.STDB,T,ANSI 
CALL PR I NT 2(B,STDB,T,ANS,ISAVE,NDEP,KVAR,STANAM,PARNAM1 
BZERO-ANSd) 
on 100 1=1,25 
PRINT 110 

u n FORMATI • • ) 
100 CONTINUE 

RETURN 
END 
SUBROUTINE PRINT1IXBAR,STD,NVAR) 

C PRINTS MEANS AND STANDARD DEVIATIONS 
C 

REAL*4 XBARI U.STDI 1 ) 

PRINT 5 
5 FORMATI•IREGRESSION ANALYIS RESULTS') 

PRINT 10 
IC F0RMATI4X6HVAR ND1CX5HMEANS20H STANDARD DEVIATIONS) 

00 30 M=l,NVAR 
PRINT 20,M,XBAR!M),STD!M) 

20 FORMATII10,E15.5,5XE15.5) 
30 CONTINUE 

RETURN 
END 
SUBROUTINE PR I NT 2 IB,5TOB,T,ANS,ISAVE,NDEP,KVAR,STANAM,PARNAM) 

REAL*S STANAM!1),PARNAMI1) 
REAL 8!1),STDBI1),T!1),ANSI1) 
INTEGER ISAVE!1) 

PRINT 5 
5 FORMATI'IREGRESSION ANALYIS RESULTS') 

'%iT3&:r^?J"^5tJIS'?i?''t;SrUE*7""'''<'^'*'' N07X9HREG COEF 
00 30 K=1,KVAR 
PRINT 20,STANAM!K),PARNAMIK),ISAVEIK),BIK1,STDBIKI,TIKI 
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20 FORMAT!2XA8,2XA8.1I10,3E15.71 
30 CONTINUE 

PRINT 40 „ ^ , . 
"" ^g?NT^O?°sfSI^2SfKjAR'+*?!*?klNiMIKVAR+ll,ISAVEIKVAR+ll.ANS!ll.ANSI3l 

PRINT 5 
100 FORMATI'OMULTTPLE CORRELATION COEFFICIENT='E15. 71 
110 F Q R M A T } ' 0 S U M ^ O F ' S Q U A R E S ATTRIBUTABLE TO REGRESS lONISSAR) = 'E15 . 7) 
120 FORMATI^ODEGREES OF FREEDOM ASSOCIATED WITH SSAR='E15.71 

PRINT 130.ANSI6I ^ , . 
130 FORMAK'OMEAN SQUARE OF SSAR = ' E 1 5 . 7 I 
140 F O R M A T K O S U M ^ O F ' S Q U A R E S OF DEVIATIONS FROM REGRESS ION I SSOR I =' 

1E15.71 
150 ' ' F O R M A K ^ O D E G R E E S OF FREEDOM ASSOCIATED WITH SSDR='E15.7I 

PRINT 160.ANSI91 .. , , , 
160 FORMAK'OMEAN SQUARE OF SSDR = 'E15 .71 

PRINT 170,ANS!101 
170 FORMAK'OF-VALUE='E15.7l 

RETURN 
END 
SUBROUTINE STORE IRX.R.NVAR1 

C 
C STORES R IN RX 
C 

REAL*4 RXINVAR.11,Rlll 
C 

DO 10 1=1,NVAR 
DO 10 J-1.NVAR 
CALL LOCI 1,J,IJ.NVAR.NVAR.il 
RX! I.JI-RIIJI 

10 CONTINUE 
RETURN 
END 
SUBROUTINE DATA 
RETURN 
SUBROUTINE TWODPRIARAY.ICT.JCT,TITLE.ROWT.COLT,INVPT,I PONE,JPONF, 

IRNUM.CNUMl £ TunnPR PRINTS A TWO-OIMENSIONAL ARRAY. IT 
f CALLS PAGHEO TO GET PAGE HEADING AND PRINTS 

A TITLE LINE AND COLUMN TITLES WHICH ARE 
FOLLOWED BY 50 LINES UP TO SEVEN COLUMNS 
WIDE PLUS THE INDEX COLUMN. ARGUMENTS ARE-

C 
C 
C 
c 
£ TITLE - PAGE TITLE C A S ) . 
£ ROWT - LINE TITLE IA8I. 
6 COLT - COLUMN TITLE IA8). 
£ ARAY - THE TWO-DIMENS IONAL ARRAY 
C TO BE PRINTED. ^„„.^ 
C ICT - NUMBER OF ROWS IN ARRAY. 
C JCT - NUMBER OF COLUMNS IN ARRAY. 
C INVRT - IF ZERO PRINT ARRAY AS STORED. 
C 'N*"'T F NOT ZERO INTERCHANGE ROWS 
C AND COLUMNS BEFORE PRINTING. 
C IPDNE - IF ZERO NUMBER ROWS WITH INTE-
C GERS 1.2.3. . . ..ICT. 

C JPONE - f r j ^ R H u i ^ ^ J ' c O L S WITH INTE-
C ?F NOT ZERO NUMBER COLS WITH 
C MEMBERS OF FLOATING POINT 
C ARRAY CNUMIJCT). „,-,.,ocn 
C DMllM - NUMBERS FOR ROWS IF DESIRED. 
C CNUM - NUMBERS FOR COLS IF DESIRED. 
'^ IMPLICIT REAL*8 IA-H,0-Z1 

giMESsioS*'" • RNUMI1I.CNUMI11.TITLEI91 
5 FORMATdlREGRESSION ANALYIS RESULTS'I 

II-l 
IJ=1 
IMAX=0 
JMAX=0 

http://IJ.NVAR.NVAR.il
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MAX = 0 
IFLAG-O 

10 IFI INVRT.NE.OI GO TO 30 
20 IEND=JCT 

GO TO 40 
30 IEND=ICT 
40 MIN=MAX+1 

MAX-MIN0IMAX+7.IENDI 
MDLT-MAX-MIN+1 

^ IFIIFLAG.NE.OI GO TO 47 
45 NROW=0 
46 CONTINUE 

PRINT 5 
, PRINT 2 3 0 . I T I T L E I I I . I - l . 9 1 

'•^ PRINT 2 4 0 , R O W T . ! C O L f j C = M I N.MAXl 
I F ! J P O N E . E Q . O I GO TO 49 
PRINT | | g ' ' C N U M ! J C I , J C = M I N . M A X I 
GO TO 50 

'••' PRINT 2 6 0 . I J C , J C = M I N , M A X l 

50 I F I I N V R T . N E . O I GO TO 90 
I M A X = M I N 0 d I + 5 2 . I C T I 
I D I F = I M A X - I I + 5 
NROW=NROW+IDIF 
J M A X = M I N 0 I I J + 6 . J C T 1 
DO 65 I = K . I H A X 

6 1 { E l j P D N E . N E . O l GO TO 62 

G O ' T O ^ ^ ° ' ' ° ' ' * ' ' A Y I I , J | , J = I J , J M A X I 
62 FID=RNUMII1 
65 c'SA¥lN5i'''"°''*''*'"'^'-' = 'J-'"*Xl 

{T'lDfJ-f^-'CTl GO TO 70 
11 = IMAX+1 
GO TO 46 

70 I F I J M A X . G E . J C T ) GO TO 130 
oU 11=1 

IJ-JMAX+1 
S2 |^^^P°*<*IDIE-571.GT.0I GO TO 84 

GO TO 40 
84 IFLAG-O 

GO TO 40 
90 IMAX=MIN0III+6,ICTI 

JMAX-MINOIIJ+52,JCT| 
IDIF-JMAX-IJ+5 
NROW-NROW+IDIF 
DO 95 J = I J , J M A X 

9 1 } ^ 1 \ P ° N E . N £ . 0 I GO TO 92 

GO'TO | | ' ' ' ' ° ' ' * « * ^ ' I ' J ' ' I = I 1 . I M A X I 

92 FID-RNUMIJI 

95 ?g,J¥lMUE°'"°''*"*'"-"'' = "'I"*XI 
100 {SiiSSJ;f • '"' ''°'° 11° 

GO TO 46 
120 {F^}"AX.GE.ICTI GO TO 130 

II=IMAX+1 
122 }^||ig2?"*'°"=-57I.GT.01 GO TO 124 

GO TO 40 
124 IFLAG=0 

GO TO 40 
130 CONTINUE 
210 FORMATIIS,2X.IP7E15.61 
220 FORMATIF10.3.1P7E15 61 
230 FORMATI 1IH0 19X,9A8I 
240 FORMATI1H0.1X.AS.7I7X.ARI1 
250 FORMATI I O X I K ^ X . F I O . 3 ) 

^??[3*J'lOx;7l5x:i lO)l ' 

^ SUBROUTINE P O I N T R I B L K . L S T L O C . M A X S I Z . J P R I N T l OOOOOICO 
C MANIPULATES POINTERS FOR U A R T A B I C c r n n . . . . - 0'^C''0200 
C ADJUSTS STORAGE IF STORAGE EXCEEDED ° ' ' * ' ^^ 0 0 0 0 0 3 0 0 

^ ' ' " ' ' " OOC004CO 
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C MULT=2 NON STANDARD INTEGER " 2 2 ^ " ^ £ 2 
C MULT-4 STANDARD INTEGER OR REAL 9.29.nn'in7 
C MULT-R NON STANDARD REAL 0 ° 2 r S s r r 

REAL*S BLK 222;;?2i;i 
REAL*8 NAME.NAMLST.BLANK "22^J?22 
REAL NAM1.NAM2 00o'l2-

'• DIMENSION BLKdl 2222P22 
DIMENSION NAMK21.NAM2(21 000014^0 

'' COMMON/LOCATE/LSTBLK.MAXBLKjIPRINT 22^2152^ 
COMMON/TABLES/NAMLST 1100 I, LENL ST 1100 I, IPTLSTI 1001. COOOlTnr, 
ILENI 100 I,MLTI1001.NNAMS 2222 J 522 
COMMON/NAMBLK/NAME 22221.222 
COMMON/PTERR/NPTERR 0 2 A 2 P ? P 2 

'' EQUIVALENCE INAME,NAM2I 0C0n?3o" 
^ DATA BLANK/' •/ o6o02',nr, 

U M I H DLMI . IV / r 0 0 C C 2 5 ^ 0 
CALL PRGSETIBLKl ^^2n^?nn 
CALL R E O S E K B L K l rnnrllr^ 
NNAMS=0 ^^^^28C 
NPTERR=0 " ^ 2 ^ ? " n 2 
LSTBLK=LSTLOC 2 n n n ^ i n 2 
MAXBLK=MAXSIZ S 2 2 2 i l 2 2 
I P R I N T = JPRINT ^ 0 ^ 32^;^ 
DO 10 1 = 1 . 1 0 0 Snnn34"o 
NAMLST! I 1=0 n o n r 3 S " S 
I P T L S T I I 1=0 nnrPThon 
L E N L S T ! I I = 0 S ° 0 O 3 7 ^ " 
L E N j I [ : 0 onnb-iBoo 

, . J 'L ' . i i . i r ic 0 0 0 0 3 9 0 0 
10 CONTINUE rr\r\oi,'^'"y 

DO 20 1-LSTBLK.MAXBLK 0 0 0 0 4 1 0 0 
BLKlIl-0 noor4?'^o 

20 CONTINUE OTpr^inr 
IFI IPRINT.EQ.OIRETURN nnon44nr 
IF! IPRINT.LT.2IRETURN nop^45nn 
PRINT 25,LSTBLK.MAXBLK ,̂ ,.. ,,cr,./ 00C^46'^0 

25 FORMATI'IPQINTR HAS BEEN INITIALIZED'/ m r A T i n w n n 000047^0 
I'OTHE CONTAINER ARRAY HAS BEEN CLEARED FROM LOCATION'I 10. nDC048rO 
1' TO LOCATION' IlOl oaOC49f-'^ 
RETURN norrsooo 

C nofi^SinO 
ENTRY INITL IBLKI 00005200 

C nt^O'^^'i^^ 
CALL PRGSETIBLKl 0 0 0 0 5 4 0 0 
CALL R E O S E K B L K l 00"'"55C'5 
RETURN ^ 0 o 6 r 5 6 f ' 0 
ENTRY P U T P N K N A M l . L E N D U M . M U L T I C?OC58''0 

C PUT ARRAY NAME AND POINTER I N TABLE 0 0 0 0 6 0 n o 
C 0 0 0 0 6 1 0 " 

N A M 2 I 1 1 = N A M 1 ! 1 1 0 0 0 0 6 2 0 0 
N A M 2 I 2 I = N A M 1 I 2 I , „ , „ ^ „ , , „ 00CC630C 
L E N G T H - I ! L E N D U M - l l * M y L T * 8 1 / 8 0 C 0 0 6 4 n n 
I F I L S T B L K + L E N G T H - l . L E . M A X B L K l G O TO 30 r i F A R F D OUT 0 0 0 ^ 6 5 r o 

C STORAGE WILL BE EXCEEDED UNLESS GARBAGE IS CLEARFU uu i 0 0 0 0 6 6 ^ 0 

^?Us?^r^^i?«SrHlGT.MAXBLK,GO TO 1000 S3?^^J«2 
C ' ° i S S S ^ K ' l l O R A G E - RECORD NAME AND POINTER I N TABLE 0 0 0 0 6 ^ 0 0 

NNAMS = NNAMS + 1 , „ , „ 0 0 0 0 7 K " 
I F I N N A M S . G T . I O O I G O TO 1020 0 0 0 0 7 2 0 0 
NAMLSKNNAMSl-NAME 0 0 0 0 7 3 0 0 
IPTLST!NNAMS1=LSTBLK 0 0 0 0 7 4 r " 
LENLSTINNAMSI=LENGTH 0 0 0 " 7 5 0 0 
LENINNAMSI=LENOUM 0 0 0 1 7 6 ^ 0 
M L K N N A M S I - M U L T 0 0 0 0 7 7 0 0 
LSTBLK=LSTBLK+LENGTH 0 0 0 0 7 8 0 0 

40 

I F I I P R I N T . L T . 2 I RETURN C T I N N A M S I . L E N I N N A M S ) . M L T I N N A M S ) 000C79OO 
PRINT 4 0 . N A M E . I P T L S T I NNAMS) .LENLSTINNAn| l ,LCWi^x POINTER TABOOCCSOCO 
FORMAT I17H0ENTRY FOR ARRAY AS, 35H HAS BEEN M A U t ^ ^ i OOOCSIOO 

1 L E / 9 H P 0 I N T E R = I 5 . 9 H DBL L E N = I 5 . 1 0 H ORIG L t N 1 3 . o n U L 0 0 0 0 8 2 0 0 

RETURN 2222S?22 
00008400 

ENTRY WIPOUTINAMl) 00008500 

http://DLMI.IV/
http://IFIIPRINT.lt
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RECORD NAME IN PURGE TABLE 

CALL GETNINAMl.Nl 
IFIN.EO.OIRETURN 

VF^^^^pJiSla^Vt^^RETURN 
70 ?SrATl?HSSSlAY A8.35H HAS BEEN PLACED IN THE PURGE TABLEI 

RETURN 

ENTRY OUMPINAMl.JUMPl 

DUMP VARIABLE DIMENSION ARRAY ON STANDARD OUTPUT 

IFIIPRINT.EQ.0.0R.1PRINT.EQ.21RETURN 

^^^LfQlS'i^S' 
so S;?fep'SHJJ^Vkl^^K'pO.NTER = K0.8H LENGTH=I10, 

GO TO I 9 0 . n o , 1 3 0 1 . J U M P 

^° ^?('MLTINI.EQ.41G0 TO 100 

CALL PRTIKBLKIIPOINTl.LENINIl 
RETURN 

100 CONTINUEj^^g^^,,pQ,^^,,L,^,^,, 

RETURN 

"°gH?ii!§LSi^^0lST}^2EN!Nll 
RETURN 

1^° ESLL'PR'TR2!BLKIIPOINTI.LENINII 
RETURN 

"°™;S¥iifiL^i??oiaT}:EENiNii 
RETURN 

lAO CONTINUE^^i^^^ljpg,^^,^,,^,^,, 

RFTURN 

ENTRY GETPNTINAMl.IPTl 

GET POINTER CORRESPONDING TO ARRAY NAME 

CALL GETNINAMl.Nl 
IFIN.GT.OIGO TO 190 
RETURN 

190 CONTINUE 
IPT-IPTLSKNI 
IFIIPRINT.LT.2IRETURN 

200 ^grMlTf?°9f(8*pSUI?J FOR ARRAY A8.3SH HAS BEEN EXTRACTED FROM 
IR TABLE/9H POINTER-IlOl 
RETURN 

ENTRY CLEARINAMll 

C CLEARS ARRAY CORRESPONDING TO NAME 

'' CALL GETNINAMl.Nl 
IFIN.EO.OIRETURN 
LENGTH=LENLSTIN1 
IPT=IPTLST!N1 
DO 230 1=1.LENGTH 
BLKI IPT+I-11=0 

" ° ^?'?irRVST.LT.2IRETURN 

240 ^ORUATdSiARRAY A8.17H HAS BEEN CLEAREDI 
RETURN 

IK: 

iiii 

PRINT ERROR MESSAGES 

1000 CONTINUE 
NPTERR-NPTERR+1 1010 SMia f i r tS i i ^ i ' t l c l k ^EB ' -SuRING REQUEST FOR STORAGE OF A 

00008600 
00008700 
0000S800 
00008900 
00009000 
00009100 
00009200 
00 009300 
00009400 
00009500 
00009600 
00009700 
OOC09SOO : 
00009900 
00010000 
OOCIOIOC 
00010200 
00010300 
00010400 
0O010500 
O00106Cn 
00010700 
CC0108C0 
00010900 
00011000 
OOOlllOC 
00011200 
00011300 
000114OO 
00011500 
00011600 
00011700 
00011800 
00011900 
0001200(> 
00012100 
00012200 
00012300 
00012400 
00012500 
00012600 
00012700 
OOC128C0 
00012900 
000130C0 
00013100 
000132C0 
00013300 
00013400 
00013500 
00013600 
00013700 
000138OO 
00013900 
00014000 

P0INTE0O0l410n 
0OC142C0 
00014300 
00014400 
C00145C? 
00014600 
00014700 
0001480T 
00 01490': 
O0O150O0 
00015100 
ooQl5?on 
66C153C0 
00015400 
000155"0 
00015600 
00015700 
0001580C 
00015900 
C0016C0C 
onoiftlOO 
00016200 
00016300 
00016400 
00016500 

RRAY A8000166nO 
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1./8H LENGTH-110.25H LAST AVAILABLE LOCATION=1101 
RETURN 

1020 CONTINUE 
NPTERR=NPTERR+1 
PRINT 1030 

1030 FORMAK49H0MAXIMUM NUMBER OF ENTRIES IN NAME TABLE EXCEEOEDl 
RETURN 
END 
SUBROUTINE GETNINAMl.Nl 

REAL*S NAME.NAMLST 
REAL NAM1.NAM2 

DIMENSION NAMK21.NAM2I2I 

COMMON/LOCATE/LSTBLK.MAXBLK,IPRINT 
COMMON/TABLES/NAMLSTI lOOI.LENLSTllOOI.IPTLSKlOCl . 
ILENI1001.MLTI 100 I.NNAMS 
COMMON/NAMBLK/NAME 

EQUIVALENCE INAME.NAM2I 

N=0 
NAM2I11=NAM1I11 
NAM2I2I=NAM1I21 
IFINNAMS.EQ.OIGO TO 20 
DO 10 N=l.NNAMS 
IF INAMLSTINI.EQ.NAMElRETURN 

10 CONTINUE 
20 CONTINUE 

N=0 
IFI I PR I NT.LT.21 RETURN 

30 FORMAT(7H0ARRAY A8.34H CANNOT BE FOUND IN THE NAME TABLEI 
RETURN 
END 
SUBROUTINE REOSEKBLKl 

REDEFINES ARRAY NAME 

REAL*S BLK 
REAL*S NAME,NAMLST.BLANK.DUMNAM 
REAL NAM1.NAM2 
DIMENSION BLKdl , _ „ _,,, 
DIMENSION NAM1!2I.NAM2I2),DUM!21 

COMMON/LOCATE/LSTBLK.MAXBLK,IPRINT CT , ,or I 
COMMON/TABLES/NAMLSTI 1001,LENLSTI 100 I,IPTLSTI IOC 1. 
ILEN11001.MLTI1001.NNAMS 
COMMON/NAMBLK/NAME % 
COMMON/PTERR/NPTERR 

EQUIVALENCE I NAME.NAM21.IDUMMY.OUM! 11 1 

DATA BLANK/' •/,DUMNAM/'DUMNAM-/ 

RETURN 

ENTRY REDEFINAM1,LENDUM,MULT1 

CALL G E T N I N A M l . N l 
I F I N . G T . O I G O TO 30 

NAME NOT I N TABLE SO PUT I T THERE 

CALL PUTPNKNAME.LENDUM.MULTl 

RETURN 
30 CONTINUE „ , . . . . . , „ T X O W B 

L E N N E W - ! I L E N 0 U M - l l * M U L T + 8 1 / 8 
^P??kSN^5?ba:f^i0LD,RETURN 
IFILENNEW.GT.LENOLOIGO TO 60 

NEW LENGTH LESS THAN OLD LENGTH 

NNAMS-NNAMS+1 „,^„ ^„ ^n 
IFINNAMS.LE.IOOIGO TO 50 
NPTERR-NPTERR+1 

000167O0 
000168CO 
00016900 
00O17000 
00017100 
00017200 
000173O0 
00017400 
00017500 
00017600 
00017700 
00017800 
00017900 
00018000 
00018100 
00018200 
00018300 
00C184CO 
0001S500 
00018600 
00018700 
00018800 
00018900 
C0O190OO 
00019100 
00019200 
00019300 
00019400 
00019500 
00019600 
00019700 
00019SO0 
O0019900 
00020000 
00020100 
C007O20O 
00020300 
00020400 
0OO2O50O 
00020600 
00020705 
00020900 
00020900 
00021000 
00021100 
00021200 
00021300 
00021400 
00021500 
00071600 
000217O0 
00021800 
00021900 
C0022000 
00C221CO 
00022200 
00022300 
00022400 
00022500 
00022600 
00022700 
00C22S00 
00022900 
00023000 
00023100 
00023200 
00023300 
00023400 
00023500 
00023600 
00023700 
00023900 
00023900 
00024000 
C00241O0 
00024200 
00024300 
00024400 
00024500 
00024600 
00024700 



PRINT 40 
40 FORMATI49H0MAXIMUM NUMBER OF ENTRIES IN NAME TABLE EXCFED'ED) 

RETURN 
50 CONTINUE 

L1=NNAMS-N-1 
DO 55 L=1.L1 
K=NNAMS-L 
NAMLSTIK+1)=NAMLSTI K) 
IPTLSTIK+1)=IPTLSTIK) 
LENLSTIK+l)=LENLST!Kl 
LEN IK+1)=LEN IK) 
MLT IK+1)=MLT IK) 

55 CONTINUE 
LENLST!N)=LENNEW 
LENIN)=LENDUM 
MLTIN)=MULT 
NAMLSTIN+1 )=BLANK 
I P T L S T I N + 1 ) = I P T L S T ! N ) + LENNEW 
L E N L S K N + l )=LENOLD-LENNEW 
IF I I P R I N T . L T . 2 ) R E T U R N 
PRINT 5 6 , N A M E . I P T L S T I N ) . L E N L S K N I . L E N I N I . M L T I N ) 

56 FORMATI17H0ENTRY FOR ARRAY A 8 . 3 5 H HAS BEEN MADE I N THE POINTER TAB0O0269O0 
1 L E / 9 H P 0 I N T E R - I 5 . 9 H DBL L E N = I 5 . 1 0 H ORIG L E N = I 5 . 6 H M U L T = I 5 I 

RETURN 
60 CONTINUE 

C 
C NEW LENGTH GREATER THAN OLD LENGTH 
C 

NAMLSTIN)=DUMNAM 
CALL PUTPNTINAME.LENDUM.MULT) 
I F I N A M L S K N ) . E O . D U M N A M ) G O TO 90 
CALL GETNIDUMNAM.N) 
IFIN.GT.OIGO TO 90 
NPTERR-NPTERR+1 
RETURN 

90 CONTINUE 
NAMLSTIN)=BLANK 
00 100 L=l,LENOL0 
L5UBl=IPTLSTIN)+L-l 
L5UB2=IPTLSTINNAMS)+L-l 
BLKILSUB2)=BLK!LSUB1) 

ICO CONTINUE 
RETURN 
END 
SUBROUTINE PRGSETISLK) 

C 
C SIFTS STORAGE AND ELIMINATES ARRAYS IN THE PURGE TABLE 
C 

REAL*8 BLK 
REAL*8 NAMLST.BLANK 
DIMENSION BLKI1) 

COMMON/LOCATE/LSTBLK.MAXBLK,IPRINT 
COMMON/TABLES/NAMLSTI 100 ) , LENL S K 1 00 ) . I PTL S K 1001 . 
ILENI ICOI.MLTI 1001 ,NNAMS 

DATA BLANK/- •/ 

RETURN 

ENTRY PURGEILSTLOCI 

IFINNAMS.GT.OIGO TO 5 
LSTLOC=LSTBLK 
RETURN 

5 CONTINUE 
IMnv=I 
INAM=0 
DO 40 N=l,NNAMS 
IFINAMLSKNl .EQ.BLANK IGO TO 40 

10 CONTINUE 
NAME NOT BLANK - SO SAVE IT 
IMAX=LENLSTIN1 
IFI IMOV.EQ. IPTLSKNIIGO TO 30 
DO 20 1=1,IMAX 
ISUB1=IM0V+I-1 
ISU82=IPTLSTIN)+I-1 
BLKI ISUBl)=BLKI ISUB2) 

20 CONTINUE 
30 CONTINUE 



H-9 

INAM=INAM+l 000329OT 
NAMLSKINAMI=NAMLST!N1 00033000 
IPTLST!INAM1=IM0V O0033ICO 
LENLST!INAM1=IMAX 00033200 
LENI INAMI-LENINl 00033300 
MLTI INAMI-MLKNI 0003340" 
IMOV-IMOV+IMAX 00033500 

40 CONTINUE 00033600 
NNAMS=INAM 00033700 
LSTBLK-IMOV 00033800 
LSTLOC-LSTBLK 00033900 
DO 45 I=LST6LK,MAXBLK 00034000 
BLKIII=0. 00034100 

45 CONTINUE 00034200 
IFIIPRINT.LT.21RETURN 2225*^22 
PRINT 50 °^^}^i9.1 

50 FORMATI -ISTORAGE HAS BEEN SIFTED-I 2225?!'22 
r 00034600 

ENTRY STATUS 222??Z22 
(; 00034800 

IFIIPRINT.LT.21RETURN 2225^222 
PRINT 55 00035000 

55 FORMATI-OCURRENT STATUS OF CONTAINER ARRAY IS AS FOLLOWS'/ 222Jci22 
11H07X2HN06X4HNAME3X7HPOINTER3X7HDBL LEN2XSH0RIG LEN6X4HMULTI 0003520O 
DO 70 N=l,NNAMS 00035300 
PRINT 60,N.NAMLSKNI.IPTLSKNI.LENLSTINI.LENINl.MLTINI 22211^22 

60 FORMAK1I10.2XA8.4I10I ^225^122 
70 CONTINUE 2 2 2 T K 7 2 2 

RFTURN 00035700 
g^Q '̂™ 00035800 

FUNCTION IGEKNAMll 0003600? 

C GET POINTER CORRESPONDING TO ARRAY NAME 00036200 

*" REAL*8 NAME.NAMLST,BLANK Sno^A^ro 

REAL NAM1,NAM2 000365OO 

DIMENSION NAMII2I.NAM2I2I 00036700 

'' COMMON/LOCATE/LSTBLK.MAXBLK. IPRINT , „ ^ , c T , i n r M 0 0 0 3 6 9 0 O 
COMMON/TABLES/NAMLST!100 I . L E N L S T I I O O I . I P T L S T 1 1 0 0 1 . A O O ? 7 0 0 0 

I L E N d O O l . M L K l O O I . N N A M S 0 0 0 3 7 1 0 0 
COMMON/NAMBLK/NAME J^^^l'^' 
COMMON/PTERR/NPTERR OOCjIsCO 
EQUIVALENCE INAME.NAM2I 000375O0 

C 00037600 
IPT=0 00037700 
CALL GETNINAMl.Nl 0003780O 
IFIN.GT.OIGO TO 10 00C379oo 
RETURN 00038000 

10 CONTINUE , 00039100 
IGET=IPTLST!N1 ' O0038200 
IFI IPRINT.LT.2IRETURN 00039300 

60 'FgiSlTt?9K§?S!.l?^R'Fj)K'ARRAY A8.3SH HAS BEEN EXTRACTED FROM PO INTE0003fl4O0 
IR TABLE/9H POINTER=I101 000386C0 
RETURN 00038700 
END „„.,., , , .ckirTui 00038900 
SUBROUTINE PRTIl IJ.LENGTHI 00039900 

C PRINTS NON STANDARD INTEGER ARRAY 000391O0 
INTEGER*2 J d l 00039200 

C . , .cMATui 00039300 
PRINT 10.IJIL 1 .L=l.LENGTHI 00039400 

10 F0RMATI24I51 00039500 
RETURN 0O0396CO 
END cMATu. 00039700 
SUBROUTINE PRTI2 IJ.LENGTHI 00039800 

C ^^^„ .„„,„ 00039900 
C PRINTS STANDARD INTEGER ARRAY 00040000 
C 00040100 

DIMENSION J d l 00040200 
C 0004030O 

PRINT 10.IJIL1.L=I.LENGTH1 00040400 
10 F0RMATI12I101 00040500 

RETURN 00040600 
END ..„.,,,. 00040700 SUBROUTINE PRTRl lA.LENGTHl 0C04090O C .„„.„ 00040900 C PRINTS STANDARD REAL ARRAY 
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G 00041000 
DIMENSION Adl 00041100 

C ' ^ ' ' " 00041200 

PRINT lO.IAILI.L-l.LENGTHl 222?}?22 
10 F0RMAK9E15.7I 222?}J22 

RETURN 000415C0 
END O004160O 
SUBROUTINE PRTR2 lA.LENGTHl 00041800 

C PRINTS NON STANDARD REAL ARRAY 222?i222 
C 00042000 
C REAL*S A d l 00042100 

PRINT lO.IAILI.L-l.LENGTHl 222*??22 
10 F0RMATI8E15.7) 222??J2" 

RETURN 222??52^ 
END 00042600 
SUBROUTINE PRTAl lA.LENGTH) 222??Z2° 

C 000428CO 
C PRINTS STANDARD HOLLERITH ARRAY 222''̂ '"'° 
C 00043COO 

DIMENSION All) - 222t2i2'' 
C O0C437C0 

PRINT 10.!AIL),L=1.LENGTH) 222?3?22 
10 FORMATIIH 25A4) 0004340r 

RETURN 00043500 
EMD 00043600 
SUBROUTINE PRTA2 lA,LENGTH) 00043700 

C 0OO4380C 
C PRINTS NON STANDARD HOLLERITH ARRAY 0004390O 
C 00044000 

REAL*8 All) 00O4A100 
C 00044200 

PRINT 10, I AIL) .L = l.LENGTH) •rC0443OO 
10 FORMATIIH 12A8) 0O044400 

RETURN 00044500 
END 00044600 
FUNCTION IPTERRIDUMMY) C00447CO 

C 00044SC0 
C RETURNS NUMBER OF ERRORS THAT HAVE OCCURED IN POINTER ROUTINES O0O/,'i9oo 
C 00045000 

COMMON/PTERR/NPTERR CCC451P0 
C 00045200 

IPTERR=NPTERR COC453CO 
NPTERR-0 C0045400 
RETURN OOC455C0 
END OOO45600 
FUNCTION ILASTIOUMMY) "0045700 

C C:0458O0 
C RETURNS FIRST AVAILABLE LOCATION IN CONTAINER ARRAY 000^,5900 
C "CC460C0 

COMMON/LOCATE/LSTBLK.MAXBLK,IPRINT 0"0A6100 
C 00C462C3 

ILAST=LSTBLK O0C463C0 
RETURN 00046400 
END 00O46500 

APRE G : PROC OPT IONS!MAIN) : 
DCL 1 OUTPUT HEADER, 

2 LSBEL CHAR ISO), 
2 STATIONS FIXEO BINARY 131,0), 
2 NUMBER.PARAMS FIXFO BINARY 131,0), 
2 NUMBER OBS FIXED BINARY 131,0); 

OCL 1 OUTPUT ST A T T O N IOUTPUT.HEAOER.ST AT 1ONS) CONTROLLED, 
2 NlME CHARI8), 
2 P O I N T E R F I X E D B I N A R Y , 
2 P A R A M S F I X E D B I N A R Y ; 

DCL 1 O U T P U T PARAM ( N U M B E R PARAMSI C O N T R O L L E D , 
2 'STATION C H A R I B T , 
2 NAME C H A R ( 8 ) ; 

OCL OUTPUT DATA (NUMBER.PARAMS) CONTROLLED ; 
OCL REGRES DATA (NUMBER PARAMS,NUMBER OBS) CONTROLLEO ; 
OCL ISAVEIfiVAR+l T CONTROLLED F T X E D BINARY (31,0); 
DCL PRINT_STATI0N(NVAR+1) CONTROLLED FLOAT DECIMAL (16); 
DCL PRINT PARAM (NVAR+1) CONTROLLED FLOAT DECIMAL (16); 
DCL NVAR FIXED BINARY 131,0), NDEP FIXED BINARY 131,0); 
DCL CLABEL CHARISO); 
DCL TYPE CHAR 13), STATION CHAR 18),PARAM CHAR 18); 
DCL CARD CHARI80); 
NEXT: /* BEGIN NEW CASE */ 

FREE OUTPUT STATION, OUTPUT PARAM, OUTPUT DATA,REGRES DATA; 
CLOSE FILEIOUTPUT); 
CLOSE FILEICARDS) ; NCARDS=0; PUT L I S K ' C A R O INPUT L I S T - ) P A G E ; GETCARD:GET E D I K CARD ) ( A ( 80 ) ) ; 



PUT LIST (CARDISKIP: 
WRITE FILEICARDSl FROM ICARDl; 
IF INDEXICARD.'END 'l-.= 0 THEN GO TO END; 
IF INOEXICARD.'STOP'l-=0 THEN GO TO STOP; 
NCARDS=NCAROS+l; 
GO TO GETCARD; 

END: C L O S E FILEICARDSl; 
PUT DATAINCARDSISKIP; 
CLOSE FILE lOUTPUTI: 
ON ENDFILEIOUTPUTI BEGIN; 
PUT L I S T I ' A R R A Y LABEL NOT FOUND' IPAGE; 
GO TO NEXT;END ; 
GET FILEICARDS) EDIT!CLABELI IAl80 I) ; 
PUT LISTI'TAPE SEARCH BEGUN FOR LABEL: ',CLABEL1 PAGE; 

READ: READ FILEIOUTPUTl INTO IOUTPUT HEADER); 
PUT DATA IOUTPUT HEADER)SKIP; 
IF CLABEL-.= L A B E C THEN BEGIN; 

READ FILEIOUTPUT) IGNORE INUMBER OBS+2); 
GO TO REAO;END: 
PUT L I S T I ' A R R A Y LABEL F O U N D ' I S K I P ; 
ALLOCATE OUTPUT.SIATION; 
ALLOCATE OUTPUT.PARAM; 
ALLOCATE OUTPUT.DATA: 
ALLOCATE REGRES DATA; 
READ FILEIOUTPUTl INTO IOUTPUT.STATI ONI; 
PUT DATA IOUTPUT STATIONISKIP; 
READ FILEI0UTPUT7 INTO IOUTPUT.PARAMI; 
PUT DATA IOUTPUT PARAM ISKIP; 
DO N=l TO NUMBER OBS; 
READ F I L E I O U T P U T T INTO IOUTPUT.DATA1 ; 
DO M=1 TO NUMBER.PARAMS; 
REGRES_DATA!M,NI-OUTPUT.DATA!Ml ; 
END; END; 
NDEP=0: 
NVAR-NCARDS-2; 
IF NVAR<1 THEN BEGIN; 
PUT LISTI'NUMBER OF VARIABLES LESS THAN ONE' IPAGE; 
GO TO N E X T ; E N D ; 
FREE ISAVE; ALLOCATE ISAVE 
I SAVE=0; 
FREE PRINT S T A T I O N ; ALLOCATE P R I N T . S T A T I O N : 
FREE PRINT.PARAM ; ALLOCATE PRINT.PARAM 
KEY=0; 
DO N-1 TO NVAR+1 ; 
GET FILEICARDSl DATA I TYPE,STAT1 ON,PAR AM) 
PUT DATAITYPE,STATION,PARAM)SKIP; 
IF TYPE='1N0' I TYPE= 'DEP' THEN GO TD FIND.VAR, 
PUT LISTI'VARIABLE TYPE NOT RECOGN1 ZED')SKIP; 
GO TO GET_VAR; 

'='^°-^*«iF''?TSTU2oSV?5PpAR*SSr^i.STAT,0NtPARAM = OUTPUT_PARAM.M).NAME 
THEN GO TO SKIPl; , 

PUT'LISTI'STATION OR PARAMETER NAME NOT RECOGNIZED'); 

SKIPl: ?F ^° '^TYPE^-'DEP- THEN GO TO 5KIP2; 

NDEP-M; KEY=I; 
ISAVEINVAR+l)=M; 
GO TO G E T . V A R ; 

S K I P 2 : I S A V E I N - K t Y ) = M ; 
GET V A R : E N D ; 

^ U T ^ L I S K ' D E P E N O E N r i A R I A B L E NOT SPEC I F I ED- ) PAGF ; 
GO TO N E X T ; E N D ; _. ,„^ 
IF NVAR=1 THEN GO TO SKIP4: 
DO 1=1 TO NVAR-l; 
IDUM-ISAVEI I): 

DO J - I + 1 TO NVAR: ^^,^, 
r S A i i ? l f f i f l A i E V j . r i S * " u ' i . D U M ; IDUM-ISAVEd); END: 
END;END: 

SKIP4: 00 N=l TO NVAR+l; 

aKi?l8!S5f^;T'jAjiS?'l^iiilN.).STAT.ON); 
t!Krpi8iS5i^jT!&5g!!Mii?iiEiN)..NAME): 
?SrgSISUIt«qTi?loN)SKiP; 
PUT DATAIPRINT PARAMI SKIP. 

^i:fii}i?S^SJ?t??:?^?si!.??ffSJif?i:gi?NT_PARAMiin 
GO TO f iEXT; 

STOP: END APREG; 
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2. STEPMDA Stepwise Mul t ip le Discriminant Analysis 

SUBROUTINE SETUP INPAR,NOATA,X,STANAM,PARNAMI REAL*8 VNAME,STANAM,PARNAM ' ^ > « - i " " . •'«KiN«n ( 
COMMON/B/ N O B S I 2 0 I , N V A R , N G 
COMMON/NAMES/ VNAMEI2 , 5 0 1 
DIMENSION XINDATA,NPARI 
DIMENSION STANAM!1 ) ,PARNAMI1 ) 

C FOR EACH CASE SETUP 
C NVAR - NUMBER OF VARIABLES 
C NG - NUMBER OF GROUPS 
C STOP AT END OF ALL CASES 

C 
C INSERT FORTRAN STATEMENTS HERE 

DATA INOl,IND2/0,0/ 
IF I INDl .EQ. 1) STOP 
NVAR-5 
NG = 2 
INDl-INDl+1 

C 
RETURN 
ENTRY DATAIXX,I5IZE) 
DIMENSION XXING,NVAR,10001 

r ''°'* ^wMAM9f?'^,?'^^'J?Tl'i^^''°'-L0WING FOR ALL I,J,AND K 
C VNAMEIl.I) - STATION NAME FOR I-TH VARIABLE 
C VNAME(2,1) - PARAM NAME FOR I-TH VARIABLE 
C NOBSIJ) - NUMBER OF OBSERVATIONS IN J-TH GROUP 
9 , (MUST NOT BE ZERO) 
^ XX!J,I,K) - K-TH DATA POINT FORI-TH VARIABLE IN J-TH GROUP 
c 
C N O B S d ^ O ""C^TRAN STATEMENTS HERE 

N O B S I 2 ) = 0 
DO 10 I=1 ,NDATA 
IF I X I I , 2 ) . L T . 2 6 6 . ) 111=1 
IF I Xil,2) .GE. 2 6 6 . ) 111=2 
MMM=NaBS(II!) t l 
DO 5 J = l , 5 
V N A M E ! 1 , J ) = S T A N A M ( J ) 
VNAME(2 ,J )=PARNAM!J ) 

5 XX! I I I , J , M M M ) = XI I , J ) 
NOBS! I 1 I )=MMM 

, „ XXI I I I ,?,M><M)=XI l , 4 ) - 9 . 
10 VNAMEI1 ,21=STANAM(4 ) 

^ I F ( N O R S I l l . E Q . 0 . 0 R . N 0 B S ( 2 ) . E O . O ) GO TO 20 

C 
CALL PRINT (XX) 
CALL EIOISC(XX) 

20 CONTINUF 
RETURN 
END 
SUBROUTINE ROROERIA.CIORD) 
DIMENSION A(5C,50), C(50) 

' LT§;?o^^:-r""*"'--"'"'"-°""---""^'" ""̂ " 
ALPHA=0.0 
DO 5 J=l,lORD 
C(J)=0.0 
DO 5 1 = 1, lORO 

5 CIJ)=CIJ)-A!NaRO,l)»A!I,J) 
DO 6 J=1,I0RD 

6 AINORD,J)=CIJ) 
DO 10 I-1,I0RD 
CI I )=0.0 
DO 9 J=l,lORO 

? CI I)=CI I)-AIJ,NaRO)*AI I,J) 
'° nk''V?"t!:?"?A*''^^RO'I'*AI I.NORD) 

UU 11 I—1»IQRD 
11 A!I,NORD) = C! I ) 

ANN=A!NORD,NORD) 
ALPHA=ANN-ALPHA 
DO 20 1=1, lORO • 
DO 20 J=l,lORO 

20 ^i^f^^u^""J'-'*"-NORD'*A(NaRD,J)/ALPHAl 
00 30 1=1,lORD 
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A I N O R D , I ) = A I N 0 R D , I 1 / A L P H A 
A I I , N 0 R D 1 = A! I , N 0 R D 1 / A L P H A 

30 CONTINUE 
A I N 0 R D , N O R D 1 = 1 . 0 / A L P H A 
RETURN 
END , , , 
SUBROUTINE CORRE I X X . I I l w v v v i i 
COMMON/B/ N 0 B S I 2 0 I . N V A R . N N G XXXXXXX 
DIMENSION X X I N N G . N V A R . 1 0 0 0 1 XXXXX 
COMMON L I 8 I . X M I 5 0 1 . G N I 5 0 1 . X B A R I 5 0 . 5 0 1 . S S D I 5 0 . 5 0 1 

l / D S C / X < 5 O | , S X I 5 0 I . W ! 5 0 . 5 0 1 . S U M T I 5 0 1 
C O M M O N / L I / T . N G . E N E K . E K l . M Y , K R U N C H . E N T E R I 
C O M M O N / L 3 / S S . T S . R . S D . K R U N H l 
DIMENSION S S 1 5 0 . 5 0 1 . T S I 5 C . 5 0 1 . R I 5 0 . 5 0 I . S D I 5 0 I 
DIMENSION T I T L E I 2 0 1 . D I 5 C . 5 0 1 
EQUIVALENCE I D . R l 
M=NVAR 
T = M 
N G = N 0 B S ! I I 1 
READ I 5 , 2 2 1 I T I T L E ( I I , 1 = 1 , 2 0 1 

22 FORMAT I 2 0 A 4 ) 
L 8 = L I S ) oftpr 

210 ENG-NG r^lir. 
DO 2 3 0 1 = 1 , M rtio 

220 SXII ) = 0 . 0 ^ll'i 
DO 230 J = I , M ..?52 

230 SSI I . J ) = 0 . 0 - " " -
DO 2 6 0 J J = 1 . N G P7TP 
DO 2 6 0 I = l . M ^i),i 
SX! I I = SX! I I + X X I I I . I . J J l ni^i 
DO 2 6 0 J = l . M . tiii-t 

260 S S l I . J l - S S d . J l + X X I I I . I . J J l * X X I I I , J , J J I XXXXX 
C RAW SUM OF SQUARES AND CROSS-PRODUCTS ^iti 

2S0 00 286 1 = 1 . M P7gQ 
DO 286 J = I , M nyqr 
S S O ! I . J l = S S d . J l - S X I I ) * S X I J ) / E N G p i i t -
S S I J . I ) = SSI I . J ) 0810 

C ^ ' ^ D E V I A T I O N 1 U M ' O F ' ' S Q U A R E S AND CROSS-PRODUCTS 2 , 8 p 
DO 295 1 = 1 . M 0 8 4 " 

XMI I ) = SXI I ) / E N G , „ , , 0 8 5 " c'"' s^urissnh^%iRj'^^^Y^T}6°Ni 
31 ?giSlT'h^A}^;iJkEiil6N'iii^?l.S FOR . 20A4) , „ , 
32 FORMAT't23H0NUMBER OF VARIABLES = , F3.0) ,2|';2 
33 FORMAT'l"36H0NUMBER OF SUBJECTS IN THIS GROUP = . 151 »*..i?J2 

370 IFILS1400.4P0.375 1"B0 
37^ ^giJIll^S^lRAW SUMS OF SQUARES AND CROSSPRGDUCTSI "^^ 

CALL MPRNTV ISS. M. 3. 6HRAW SS,0.0.0,3,0) 
40C IFILS)435,435,405 116" 
t'ol ?g^ilT'lUS?§^V.ATION SUMS OF SQUARE S AND CROSSPRODUCTS) 

CALL MPRNTV I SSD, M,3,6HDEV SS,0.0.0.0.0) ,2^^ 
435 DO 441 1=1.M 125" 

DO 4 4 1 J - I . M , , „ , 1 2 6 " 
0 I I . J 1 = S S D I I . J l / I E N G - l . O I 1270 

441 O U . I1 = DI I . J l 12BT 
C DISPERSION MATRIX 

DO 452 1 = 1.M . , , u , 
452 W R I T E I 4 I I D l I . J l . J = l . M l 
448 IF I L 8 1 4 7 5 . 4 7 5 . 4 5 C 13f 0 

451 Fg^MlT ' l t^H lVARIANCE-COVARIANCE MgTRIX l I ' 
CALL M PRNTV I D , M, 3 , 6HD MAT . O . O . O . O . U I j , 7 ^ 

475 00 486 I = l.M 138" 
g?lt3t ='B'!?.JI/.SD(I!* SDIJll 
IF SDdl.LE.O.Ol RII.J =2-S 
1F(S0(J1.LE.0.0I R(I.JI=0.0 1 4 -

486 R(J. II = Rd.Jl , ,„ ]';\x 
C CORRELATION MATRIX 147 

628 iRITE'l6.501!TITLE III. ' ? ^I^^''zSSj.Ix2HN= . 14. 6X9HPAGE NO. . 149" 50 FORMAT I 2IHICORRELATI ON MATRIX, , 2UA4, l (̂<:npi ^^r^ 
Wll MPRNTVIR.M.1.5HR MAT. XM. 5HMEANS. SD.6HST .DEV. 01 , „ . 

700 RETURN 

http://SS150.501.TSI5C.501
http://475.475.45C


WRITE I 6.SIM 
5 

100 

6 

FORMAT 
N = 0 
00 6 I 
S U M K I 1 
DO 6 J 
WI I.J) = 
TS!I.J) 
DO 8 I I 

I 20HCN' 

= l.M 
= O.C 
= l.M 
= O.C 
= 0.0 
= 1, K 

OF VARIABLES = 12) 

: i 6 " 
17" 

END 
SUBROUTINE DIRNM 

C SUBROUTINE DIRNM. 

C A, M, B, X, AND XL ARE DUMMY NAMES AND MAY BE CHANGED IN THF 
C CALLING STATEMENT. 

C SUBROUTINE DIRNM, 01 AGONAL IZAT I ON OF A REAL NON-SYMMETRIC MATRIX 
C OF THF FORM B-INVERSE*A. CODED BY P. R. L0HNE5, y..,N. H. 
C A AND B ARE M BY M INPUT MATRICES. UPON RETURN VFCTOR XL CONTAINS 
C THE EIGENVALUES OF R-1*A, AND MATRIX X CONTAINS THE EIGENVFCIGRS 
C IN ITS COLUMNS. SUBROUTINE HOIAG IS REQUIRED. 

C0MM0N/L3/A„B,X,XL,M , 
DIMENSION A I 5 C , 5 0 ) , B I 5 0 , 5 0 ) , XI 50. 5 0) . XLI50) ,- 1 
CALL HDIAG IB, M, 0, X, NR) 

DO 1 I = 1, M 
1 XL! I 1=1.0/SQRT!ABS!Bl1,1)) ) 

DO 2 I = 1, M 
00 2 J = I, M 

2 B!I,JI = XI I,J) * XLIJ) 
DO 3 I = 1, M 
DO 3 J = 1, M 
XII,J) = 0.0 
00 3 K = 1, M 

3 XII ,J) = XI I,J) + S!K,I) * AIK,J) 
00 4 I = 1, M 
DO 4 J = 1, M 
AlI,J) = 0.0 
DO 4 K = 1, M 

4 All,J) = All,J) + XII,K) * B!K,J) 
C A NOW CONTAINS BPRIME«A*B OF THE NOTES. 

CALL HOIAG lA, M, 0, X, NR) 
DO 5 I = 1, M 

5 XL! I ) = A! 1 , 1 ) 
DO b I = 1, M 
DO 6 J = 1, M 
Al I ,J) = 0.0 
DO 6 K = 1, M 

6 All,J) = A(1,JI + flII.K) * XIK,J) 
DO 9 J = 1, M 
SUMV = 0.0 
00 7 I = 1, M 

7 SUMV = SUMV+ ( IABSIA( 1 , J ) I )«*2.0) 
DEN=SORTISUMV) .,,^. 
DO 8 1 = 1, M 046;; 

8 Xtl ,J) = Al I,J) / OEN !:47.„ 
9 CONTINUE 2?S'-

C COLUMNS OF XI I,J) ARE NOW NORMALIZED. 04T 
RETURN ^' 
END 
SUBROUTINE DISCRMIXX) 
REAL*S VNAME 
COMMON/B/ NOBSI20),NVAR,NNG 
DIMENSION XXINNG,NVAR,lOCO) 
COMMON/L123/ LIN,K,M,ENTER,I,KRIT,KG,CNT,RNG,0PT2,0PT1,NTQT 
COMMON LI8),XMI50),GNI50 1,XBARISO,50),SSDI5r,50l 

1/DSC/XI50),SXI50),WI50,5C),SUMT(50) 
COMMON/L1/T,NG,ENEK,EK1,MZ,KRUNCH,ENTERI 
COMMON/L3/SS.TS.R,SO,KRUNHl 
DIMENSION SS!50,50),TSI5O,5C),RI50,50),SDI5C) 
DIMENSION ISUMTI50),015C,50) 
EQUIVALENCE!SUMT,ISUMT),ID,SSDI 
COMMON/NAMES/VNAMFI 7,50) 
DIMENSION RNGI2,2) 
MZ=M 
ENTERl-ENTER 
EK = K 
EM = M 
WRITE 16,2) 

? FORMAT I31H0MULTIPLE DISCRIMINANT ANALYSIS) 
WRITE I 6 , 4 I K 

4 FORMAT I 1 7 H 0 N O . OF GROUPS = 12) 

r •* 



H-15 

200 CALL CORREIXX.K ) 
N = N + NG 
DO 8 I = l .M 
GNI I I )=NG 
XBARI K . I l = XHI I ) 
SUMT!I) = SUMT!I) + S X I I ) 
DO 8 J = l.M 
WI I . J l = W I I . J l + S S D ! I . J l 

8 TS! I . J l = TS! I . J l + S S d . J I 
9 EN = N 

DO 10 I = 1 . M 
X I I I - SUMT!1 I / EN 
S X d l = SQRT!W! I . I l l 
TOTAL SAMPLE MEANS ARE NOW IN XIII. 
00 10 J = 1. M 
SSI I.Jl = TSd.JI 

10 TSd.JI = SSII.JI - ISUMTII l*SUMT!J)/EN) 
TSd.JI IS NOW T. THE TOTAL DE VI AT I ON-SCORE S CROSS-PRODUCTS. 
DO 11 I = 1. M 

11 SDIIl = SQRKTSIl.I 1/IEN-l.O) ) 
TOTAL SAMPLE STANDARD DEVIATIONS ARE NOW IN SOI I). 
IFILI7).NE.l) GO TO 20 
WRITE 16.12) 

12 FORMAT d6HlP00LED W MATRIX) 
CALL MPRNTV IW. M. 3. 6HW MAT .0.3.0.0,01 

14 FORMAT I8F15.4I 

16 FORMAl't^OHlTOTAL DEVIATION SUMS OF SQUARES AND CROSSPRODUCTS 1 
CALL MPRNTV ITS, M, 3, 6HT MAT ,0.0.0.0,0) 

20 DO 191 I = 1,M 

R ° I 1 J ) = TSli?J) / KEN - 1.0) * SDH) * SDIJI) 
191 RI J, I) = Rd.J) 

: R d . J ) NOW CONTAINS THE TOTAL R MATRIX. 
192 F 0 R M A T ' * 2 5 H 1 T 0 T A L CORRELATION MATRIX.5X.25H TOTAL NO. OF SUBJECTS 

^C A L L ' M P R N T V IR.M.1.5HT0T R.X.5HMEANS.SO,6HST.DEV,C) 
400 DO 25 I = 1, M 

DO 2 5 J = 1. M 
25 D!I.J) = TS!I.J) - WII.J) 

C Oil.J) NOW CONTAINS THE A MATRIX. 
IFILI7).NE.l ) GO TO 21 
WRITE 16.26) 

26 FORMAT I9H1A MATRIX) „ „ , ^ ni 
CALL MPRNTV ID. M. 3, 6HA MAT ,C,0,J,o,0) 

21 EKl = EK - 1.0 

61 F O R M A T ' I ^ S H I P R W I O S ' F O R FOR INDIVIDUAL VARIABLES // 
1 33H0NUMBER OF DEGREES OF FREEDOM ARE F5.0, IX 3HAND 

63 F0RMATi57H0AM0NG MEAN SQR WITHIN MFAN'SQR 
IE) 
00 65 I = l.M 
AMS = DlI.I) / EKl 
WMS = WII.I) / ENEK 

65 5^{rE*l6.67)lMS. WMS. X I I ) , I . VNAME 1 1 .1 ) . VNAME , 2 . I ) 
67 F0RMAT!1X.F11.3,F19.3.F15.2, I8.2X. A8,1H ,A8) 
C VSTAT IS THE STEPWISE PROCEDURE. 

CALL VSTAT 
KRUNH1=KRUNCH r,,,cc 
USES M.I.T. EIGEN ROUTINES 

F RATIO 

F6.0) 

VARIABL 

CALL DIRNM 
ROOTS OF W-A ARE NOW IN SO AND VECTORS ARE COLUMNS OFR 

.KLOBE«)KLOBER=KRUNCH 

/ TRACE) 

140 

KLOBER-K-l 
IFIKRUNCH.LT. 

SSii =i°i°l. KRUNCH 
" JS*il - l ' ' A ' , KR^N^ii' 
36 XMII) = lOO??,* 'SD'" 

ZERO ALL VECTORS 
DO 140 1=1.M 
DO 140 J=1.M 

Ri^^i^E-TESo? WITH VALID ELEMENTS IF THEY EXIST. DELETED VARS. HAVE 
ZEROS REMAINING 
DO 141 1=1,KRUNCH 

http://ifikrunch.lt
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IROW=ISUMTII) 
00 141 J=l.KRUNCH 

141 SSDIIROW.Jl-RII.JI ^„ ,„.,„., 
C CONTINUE AS IN DISTRIBUTED VERSION ,^j,^ 

42 F0RMATI35H1DISCRIMINANT FUNCTIONS AS COLUMNS I j^^^ 

'^^Sr;p^l?nir8l?2,rHi^C^rOR'nn.lHli^fi:xM,6HPERCNT,KLOBFR. 
DO 44 I = 1. M f;^^ 
DO 44 J_= 1. M {ji^r, 

C ^ M s i l . ' j ) . N Ow'cONTAINSTArSCALED VECTORS TO SHOW THE RELATIVE 1750 
C CONTRIBUTIONS OF THE VARIABLES TO A FUNCTION. 760 

WRITE 16.46) ,7 no 
46 FORMAT I15H1SCALED VECTORS) ^ ^ „ „ „ T C VM AuoccrwT KinBFRI CALL MPRNTV ITS ,M,2,6HVECTOR,SD,5HRnOTS,XM,6HPERCNT,KLOBER) 

IFIKRUNCH-K)47,48,48 
47 MD = KRUNCH ,o,p. 

GO TO 49 ,040 
48 MD = K - 1 

49 IF!LIN)5O,50,50 •o.^ 
50 XLAMB = 1.0 ' ° 

EM-KRUNCH ,070 
DO 51 I = 1, MD , , . . , IBRO 

51 XLAMB = XLAMB * d . O / d . O + SOU))) }Sg' 
WRITE I6,52)XLAMB , ^ ., e w -,, 

52 FORMAT I25H1LAMBDA FOR TEST OF H2 = E14.7) 

l s ' = % i R T ! l l i i " 2 ) * I I E K - r . C ) 2 * 2 ) - 4 : 0 ) / ! I E M i » 2 ) + ( I E K - l . O ) » * 2 ) - 5 . C ) ) 
Y = XLAMB**! 1.0/S) iciir 
XMI = lEN - 1.0) - I IEM + E K ) / 2 . 0 ) } " ' 
XL = - ! IEM » I F K - 1 . 0 ) ) - 2 . 0 ) / 4 . 0 3*'. 
RI = lEM « l E K - l . O I ) / 2 . 0 |2Z2 
F l = 2.0 » RI |q7~ 
F2 = IXMl » S) + I 2 . 0 * X L ) \l'f. 
F = K l . O - Y ) / Y) • I F 2 / F 1 ) | ' ^ 2 
WRITE I 6 , 5 3 ) F 1 ' ^ ^ • 

53 FORMAT I6H0DF1= F14.7) ,„.. 
WRITE lb,54)F2 '^ 'J 

54 FORMAT I6H0DF2- F14.7) ,„,„ 
WRITE I6,55)F ,, ,. 

55 FORMAT I21H0FOR TEST OF H2, F = E14.7) 
C '^ ^ 
999 RETURN 

SUBROUTINE EIDISCIXX) XXXXXXX 
C THIS PROGRAM CONVERTED TO THE C0C6400 BY DON MORRISON 

c *«««i5;i*»«*•*»****«»»**«**•••**«*»**»«**«»*•*****»***»**»•****•***»»** 
C PROGRAM EIDISC NU C0068 JANUARY 25, 1967 
C PROGRAMMERS DONALD MORRISON AND RICHARD ART , ^ ,^ 
C THIS PROGRAM IS AVAILABLE THROUGH THE VOGELBACK COMPUTING CFNTER OF 
C NORTHWESTERN UNIVERSITY 
C 
r »»*•»•««**«»•«»****•*«*«***»***«*«*««**«*«****»****•*******•***•****** 
C EIDISC PROGRAM PERFORMS A MULTIPLE DISCRIMINAMT ANALYSIS 
r ON UP TO 50 VARIABLES AND TWENTY GROUPS. AN UNGPCUPED SET OF DATA 
C MAY FOLLOW THE GROUPS UPON WHICH THE DISCRIMINATION IS TO 3E BASED 
C 
C 
c THE^FIRST CONTRDL CARD I S PUNCHED AS FOLLOWS- __ , ^ „ . , , „ 
C COLS. 1-2 K= NUMBER OF GROUPS ON WHICH THE ANALYSIS IS RASED. 
r 3_4 M= THE NUMBER OF VARIABLES 
r 5 jn3S=l IF ANOTHER ANALYSIS FnLLO<(S THIS ONE. ^ IF NOT 
C 6 QPT1= I IF THE UNGROUPED SET FOLLOWS THF OISCIM-
f INATING GROUPS. =0 IF NOT 
r 7 0PT2 =1 IF A PLOT OF THE DISCRIMINANT SCORES FOR 
C EACH GROUP IS DESIRED. =0 IF NOT. , ^^„ 
r 9 =1 IF THE W, A, T MATRICES FOP THE TOTAL GROUPS ARE PRINTED 
C 10 =1 IF ALL MATRICES ARE TO BE PRINTED . 
C U-14 = CHI SQUARE WITH GROUPS MINUS ONE DEGREES OF 
C FREEDOM TO LIMIT VARIABLES ENTERING ANALYSIS 
C 15-17 ^PERCENT OF TRACE OF DESIRED ROOTS GIVEN AS •) " . FTC. 
C lS-22 =NUMBER IN UNCLASSIFIED GROUP IF COL 6=1 
C THE SECOND TO N-TH CONTROL CARDS FOR THE ANALYSIS CONTI AN THE 
C VARIABLE NAMES AT 6 COLUMNS APIECE 12 PER CARD AS NEEDED 

"IL-
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C THE FIRST CONTROL CARD FOR EACH GROUP IS DEFINED AS FOLLOWS. 012" 
C COL.1-2 M = T = NUMBER OF VARIABLES IMAX. OF 501 2 w 2 
C COL.3-7 NG = ENG = NUMBER OF SUBJECTS IN GROUP ^ 2i?2 
C COL.15-17 IPROB = PROBLEM NUMBER FOR IDENTIFYING PUNCHED OUTPUT. "340 
C THE SECOND CARD CONTAINS GROUP TITLE IN COLS. 1-72. '350 
C CARDS 3-5 CONTAIN THE VARIABLE FORMAT FOR DATA CARDS. FIRST L;36J 
C SCORE CARD IS CARD NUMBER SIX. „ ^ ,,, 2,Ai; 
C 51 INDIVIDUAL SCORE CARDS. STUDENT ID IS THE FIRST VARIABLE IN .29 
C THE CARD, AND IS READ IN A FORMAT AT LEAST Al) 
C PREFACE THE UNGROUPED SET OF DATA BY TWO FORMAT CARDS) ^.„_ 
C IF THIS GROUP IS NOT PRESENT INSERT TWO BLANK CARDS NECESSARY 
C 

C 

0270 
C PRINTED OUTPUT INCLUDES °|^2 

C 2 ) F R O M ' * C O R J E L ' ; ^ F O R ' E A C H G R O U P , N U M B E R OF GROUP, NUMBER I N GROUP. 030^; 
C GROUP MEANS. GROUP STANDARD D E V I A T I O N S . GROUP D I S P E R S I O N , GROUP 0 3 1 " 
C CORRELATION MATRIX IF REQUESTED 2 T I O 
C 31 POOLED W MATRIX 2 ^ / 2 
C 41 T MATRIX 'iii-r, 
C 51 MEANS FOR TOTAL SAMPLE 2^72 
C 61 STANDARD DEVIAT IONS FOR TOTAL SAMPLE D360 
C 71 A MATRIX 0 3 9 0 
C 81 EIGENVALUES OF W-INVERSE * A . , ^ . . „ . , , . c c 0^90 
C 91 TRACE OF W-INVERSE * A , AND SUM OF EIGENVALUES 0 3 9 0 

C 101 PERCENTAGE WHICH EACH EIGENVALUE IS OF TRACE 0 4 . 0 

I \\\ llini^rc.TRrihH'Ho: W RELATIVE CONTRIBUTIONS OF THE 84 0 
i V^V'^'oSll lUtl\?zf.'l>T,KS LAMBDA. Fl. F2. AND F FOR TEST OF H2 0440 
C PRINTED OUTPUT IS APPROPRIATELY LABELED. i^*^^ 
C PRINTED OUTPUT INCLUDES r3?o 
C 11 PROGRAM TITLE. KG. M. N )^-,bri 
C 21 VECTORS OF WEIGHTS , -S^70 
C 3 ORIGINAL MEAN VECTORS FOR GROUPS gf^'^ 
C 4 CENTROIDS OF GROUPS IN REDUCED SPACE ^390 
C 5 DISPERSIONS OF GROUPS IN REDUCED SPACE p'^2 
C PRINTED OUTPUT IS APPROPRIATELY LABELED. , ^^70 

I ^'iSfsc'RfKISyS^^URTs.'Illl'^iSiRES. AND PROBABILITIES. 048C REAL*8 VNAME.TITLE 
COMMON/B/ N0BS120).NVAR.NG 
DIMENSION XXING,NVAR,1000) 

S;?in;Tl^SS^^^?^R°y:^^i??2^UNT,RNG,OPT2,OPTl,NTOT 
INTEGER 0PT1,0PT2 
DIMENSION RNGI2,2) 
K = NG 

1 RiAD*'l5,22.END=100) I T I TLE I I ) . I =1.1 0 ) 
'' R ? A O * | 5 I I 0 0 O ! E N O = 1 0 0 ) OPTl.0PT2.LIN.Lt7).LIB).ENTER.TROOT,NTHT 

1000 FORMAT !5X,5I1.F4.2,F3.0,I5) 
REWINDl 
S R I T E ° I 6 , 1 0 0 4 ) I K T L E d l.I-l.lO) 
CALL DISCRMIXX) 

1004 FORMAT I1H1.10A8) 
ENOFILEl 
ENDFILE4 
REWINDl 
REWIND4 
ROOT=0.0 
00 20 I=1.M 
RD0T=R00T+XM1 ) 
IF I ROOT-TROOT)23.30.30 

20 CONTINUE 
^° W R I T E I 6 . 1 0 0 3 ) R 0 O T . I 

CALL R C L A S 2 I X X ) 
70 I F I O P T 2 ) 9 C . 9 0 , 8 0 

80 CALL HSPLOT 

100 RETURN^^ , „ „ r . M T nF TRACE- . F 7 . 3 . 6 H U S I N G . 1 4 , 2 4 H DISCRIMINANT F 1003 F0RMATI19H1PERCENT OF TRALt ,r,.D, 

I N C T I O N S . ) 

C«JJSlT"/rA^i5;^f^ft^IxNU2.PART6 



C DETERMINE THE NUMBER OF FUNCTIONS FOR 98 PER CENT DISCRIMINATION 

FVAL=EXP|!AL0GIF)*PART5)-!AL0G!1.+(XNU1*F/XNU2))*PART6)) 
RETURN 
END 
SUBROUTINE F O R K NPAR . NDATA . X . STANAM. PARNAM) 
REAL*B STANAM,PARNAM 
INTEGER*4 ALLOCS,ALL0C1,ALL0C2 
COMMON/B/ N0BSI20),NVAR,NG 
DIMENSION STANAM!1),PARNAMI1) 
DIMENSION XINDATA.NPAR) 
EXTERNAL DATA 

5 CALL SETUPINPAR,NDATA,X,STANAM,PARNAM) 
ISIZE=NG*NVAR*1000 
ILQC=ALL0C2IIR,ISIZE) 
IF I IR .LE. C) GO TO 999 
CALL ALLOCPIDATA.ILOC,ISIZEl 
CALL FREE2IILOC,ISIZEl 
GO TO 5 

999 WRITE 16,20001 
2000 FORMAT I-l UNABLE TO ALLOCATE ARRAY-I 

GO TO 5 
END 
FUNCTION GAUSFQ|F,L,NU1,NU2) 
EXTERNAL FFUNC 
C0MM0N/PARTS/PART5,XNU1,XNU2,PART6 
XNU1=NU1 

XNU2=NU2 
PART5=.5*IXNUI-2.0) 
PART6=.5*IXNU1+XNU2) 

CALL I N T E G K F F U N C . O O O O l . F , . 0 0 1 , . 1 , . 0 2 , V A L U ) 

P A R T 1 = A L G A M A ! . 5 * 1 X N U I + X N U 2 ) ) 
PART2=ALGAMAI.5»XNU1) 
PART3=ALGAMAI . 5 » X N U 2 ) 

P A R T 4 = I I X N U I / X N U 2 1 * * 1 . 5 * X N U 1 ) 1 

FIRST=EXP(PART1-PART2-PART3) 
FR0NT=FIRST*PART4 
GAUSFQ=FRONT*VALU 
RETURN 

END 
r-,rr,^ SyfSS'JTINE HDIAG ( H, N , IE GE N, U , NR ) 
C4F05.(3EIGENVALyES AND EIGENVECTORS OF A REAL SYMMETRIC MATRIX BY THF 
C JACOB. ^ETHOD._,HDIAG..^^PROGRAMMED RY F. J. CORBATO AND «. «ERWIN 

C SUBROUTINE HDIAG. 

C np A Jcl? |y2E?VJif"^u9?,^?y'^^^ T^E EIGENVALUES AND EIGENVECTORS 
C 
C 
C 
C 
C 
C 
C H, N , lENGEN, U, AND NR OF THE ARGUMENT 1 IST ARF niiMMv V / A O I A Q I CC 
C *REM"§00?^?a"'?Ag^'.'^?l'?''-Y IN*?S^\^^L'LING'oF*'fHE°^?UBROUT N E ' " 

C "'^?iF''jA?SSrMEf/.o8'*''°'^*''"^'°^ OF'A R^EIL S?MSETR?^ MATR^rBY^' 
C MAY 19, 1959 
C CALLING SEQUENCE FOR DIAGONAL I 7 AT ION 
C CALL HDIAG! H, N, lEGEN, U, NR) 
C WHERE H IS THE ARRAY TO BE 01AGONAI 17Fn 

C N IS THE ORDER OF THE MATRIX, H. " ""'"J"'*'-1 Z tO. 

C lEGFM ^yST^BE^SET^UNEQUAL TO ZERO IF ONLY EIGENVALUES ARE 

C "'^'' ' A R E TO B E ' C O M P S T E D ? ' " ° •' EIGENVALUES AND FIGENVECTORS 

C U IS THE UNITARY MATRIX USED FOR FORMATION OF THF EIGENVECTORS. 
C NR IS THE NUMBER OF ROTATIONS. 
C A DIMENSION STATEMENT MUST BE INSERTED IM THt .;i loom IT , MC 
C UIMENSION H(N,N), UIN,N), XIN), IQIN) ^ ^^^ SUBROUTINE. 
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SUBROUTINE PLACES COMPUTER IN THE FLOATING TRAP MODE ;390 

r THE SUBROUTINE OPERATES ONLY ON THE ELEMENTS OF H THAT ARE TO THE C4"" 
C THE SUBKIJUdNE UPbKA^tb^u^L^^^^^^^ ^^^^^^ ^^^^ ^ TRIANGULAR 0413 
^ SECTION NEED BE STOKED IN THE ARRAY H. "420 

C 

C 

[ RETURN I F M A X . H I I , J ) L E S S T H A N I 2 * * - 2 7 ) A B S F ! H , K , K l - M I N l 
I F I H D T E S T - XMAXl 1 4 8 , I C O O , 1 O O C 
NR = NR+1 
COMPUTE TANGENT, S INE AN(1 COS I NE , H d , 1 N H I J ^ J ) ^ ̂  , ^ , , ^ ^ , 

l V H P l v ) - H I J P ° v ! j M v ) ) i r Q R T ( N H i f p i v ' , ^ I V ) - H I J P I V . J P I V ) ) * * 2 + . . " * H I ^ 

148 NR = NR+1 
C 
C 

150 

043C 
C 0440 

0 4 6 0 
04 70 

DIMENSION H I 5 0 . 5 0 1 . U l 5 0 . 5 0 1 . X I 5 C I . I Q I 5 0 I 
IF I l E G E N ) 1 5 . 1 0 , 1 5 CJ8C 

10 DO 1 4 1 = 1 , N f,':';^ 
00 14 J=1 ,N fX\^ 
I F I I - J ) 1 2 , 1 1 . 1 2 2 ^ " ; 

U U I 1 . J ) = 1 . 0 )(i\^ 
GO TO 14 ^^2" 

12 U ! I . J ) = 0 . 0 25*^ 
14 CONTINUE ^^\ll 

S5 NR = 0 C"2 
IF IN-1) 1 0 0 0 . 1 0 0 0 . 1 7 -^"' j , 

C SCAN FOR LARGEST OFF DIAGONAL ELEMENT I N EACH ROW 0600 
r X I I ) CONTAINS LARGEST ELEMENT I N I T H ROW , ?612 
C 1 Q | I ) H O I . O S SECOND SUBSCRIPT D E F I N I N G POSIT ION OF ELEMENT ^ 6 2 0 

17 NMI1=N-1 ^?^^ 
DO 30 l = l . N M I l , ? ^ ^ 
XII ) = 0 . 0 2,|?r! 
I P L l - I + 1 068" 
?F rx^i^'^^i^BSI HII .J)) ) 20.20.30 2??2 

20 XI I ) = A B S I H I I . J ) ) A T i r 
I Q H ) = J 0720 

30 CONTINUE ,<730 
C SET INDICATOR FOR S H U T - O F F . R A P = 2 * * - 2 7 , N R = N O . OF ROTATIONS 0 7 4 0 

R A P = . 7 4 5 0 5 8 0 5 9 E - 0 8 - 7 ^ 0 
HDTEST=1 .QE38 O770 

C F I N D MAXIMUM OF X H ) S FOR PIVOT ELEMENT AND 27q2 
C TEST FOR END OF PROBLEM P^pr 
C 0810 

40 DO 70 1=1,NMII C8 20 
IF I I - l ) 6 0 . 6 0 , 4 5 0830 

45 IF I XMAX- X I I ) ) 6 0 , 7 0 , 7 0 0940 
60 XMAX=XI I ) " 8 5 , ' 

I P I V = 1 CaftO 
JPIV=IQtI) C970 

70 CONTINUE 4 398" 
I IS MAX. XII) EQUAL TO ZERO, IF LESS THAN HOTEST, PFVISE HOTFST ^890 

IF I XMAX) 1000,1000,80 3910 
80 IF IHDTEST) 9 0 , 9 0 , 8 5 t o ? " 
B5 IF IXMAX - HDTEST) 9 0 , 9 0 , 1 4 8 C930 
90 HO I M I N = ABSI HI 1 , 1 ) ) 0 9 4 0 

?F I H D I M I N - ^ A B S I H H . I ) ) ) I I O . U O . I O J 'clfr 
100 H D I M I N = A B S I H I l . I ) ) J 9 7 0 
110 CONTINUE O^B" 
J. "99" 

HDTEST = HOIMIN*RAP 1""-" 
C __ „cc TUAMI9*»-?71ARSF!H!K,K)-MIN1 J^l? 

1-3" 
104^ 
1"5? 
K6-
107; 

^!^I^Sli}:S^yRT.K0+TANG**2. }t?0 
SINE = TANG*C05INE IK'; 
Kl'{pri!?PI^l=C0llNE«*2*IHII+TANG.!2.0*HIIPIV.JPIV)+TANG*H(JPIV,JP. 112^ 

^)ili^V,JPIV)=C0SINE**2*!H!JPIV.JP.V)-TANG*l2.0*H,IP.V,JPIV)-TANG*H |14" 
1160 

^Hl'lPIV.JPIVl-O.O K 7 ^ 

C PSEUDO RANK THE EIGENVALUES 



c 
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it'^v'^uI.lfti^.S^f?,^"^ FOR^COMPUTAKON OF HIIKl AND UIIKI 1190 
152 ilEJlp'i'Sl'lfMviy^;) "'-'P'^'-^PIVM 152.153.153 1200 

HdPIV.IPIV) = HIJPIV.JPIV) l?2r 
HIJPIV.JPIV) = HTEMP iSir, 

RECOMPUTE SINE AND COS ,74n 
HTEMP = SIGNIl.O. -SINE) * COSINE I7S0 
COSINE = ABSISINEI 1,?2 
SINE = HTEMP ii^r 

153 CONTINUE ||^[^ 

C INSPECT THE lOS BETWEEN I+l AND N-1 TO DETERMINE 1300 
9 'i'il'^'i^i.L.'i^^ MAXIMUM VALUE SHOULD BE C O M P O T E U SINCE ill? 
C THE PRESENT MAXIMUM IS IN THE I OR J ROW. 1320 

DO 350 I = 1.NMI1 JI2fI 
IFI 1-IPIVI210.350,200 \itn 

200 IFII-JPIV)210.350 210 fl?2 
21C IFI 10!II-IPIVI230,240.230 }l^2 
1^8 ^F«'?',5>-JPIV1350.240,350 [HI 
250 H T E M P = H I I , K I I 39C 

HII.KI=0.0 J*?2 
IPL1=I+1 1^10 

XI I) =0.0 }*?2 
C 1430 
C SEARCH IN DEPLETED ROW FOR NEW MAXIMUM {tso 

DO 320 J=IPL1,N 'J*2 

300 11A 'Jllh'^nijIV''^' ' 300,300.320 |J 
i o i i ) = j 1̂ 22 

320 CONTINUE ,1500 
HII.K)=HTEMP 1510 

350 CONTINUE 1520 
C 1530 

XIIPIV) =0.0 1540 
XIJPIVl =0.0 1550 

C CHANGE THE OTHER ELEMENTS OF H } ||J] 
^ DO 530 1=1.N . 1590 
,,̂  IF! I-IPIV)370,530,420 l|'I2 
370 HTEMP = HIKIPIV) 1^20 

?F'!'Sl'y.' " COSINE*HTEMP + S1NE*HI1,JPIV) }^?2 
380 Jdh'i^sTHlt^Ul^ ''''̂ " '"^'"'''"° 6̂̂ 0 

l O d I = IPIV 1660 
390 HIIjJPIV) = -SINE*HTEMP + COS INE*HI I,JpI V I !^I2 
400 J^ll ^'i^sTHlt^^^li;', '^'"^" ' ^0°'530.53i 

IQ!I) = JPIV 17CC 
GO TO 530 171" 

C 1720 
420 IFII-JPIV)430,530,480 173C 
430 H T E M P - HIIPIV,II 1740 

ltF'?'v;{ii.G,C°SINE*HTEMP t SINE*HII,JPIV) \U° 
440 X<I^l5')'C'X^s7HirP i ,Y i " ' ^ ' " ' ' -^0,45^,450 }^^0 

l O I I P I V ) = I " " • " 1 7 8 , 
' ' ^O H d . J P l V ) = - S I N E * H T E M P + COSI NE *H d , J P I v ) } Z ? 2 

J. IF I X l l ) - ABSI H I K J P I V ) ) ) 4 0 0 , 5 3 0 , 5 3 0 } | ^ ^ 
480 HTEMP = H d P I V . d 1820 

H d P I V . I ) = COSINE*HTEMP + S I N E * H ! J P I V I I • " ^ O 490 J^i^{i'-?'A^^sTH!?^fi,ys!^'^''>'' «or^ji,5oo iir, 
IQ!IPIV) = 1 1860 

500 HIJPIV,I) - -SINE*HTEMP • COSINE*HI IP Iu II 1870 
^,„ IF I XIJPIV) - ABSI HIJPIV.I ) ) 510 ̂ in ^^n 1880 
510 XIJPIV) = ABSIH!JPIV.I)) 510.530.530 1890 
^ „ lOIJPIV) = I 19C0 
530 CONTINUE 1910 

C 1920 
C TEST FOR COMPUTATION OF EIGENVECTORS ^''^2 
,,̂  IF!IEGEN)40,540,40 1950 
540 DO 550 1=1,N 1960 

HTEMP=UII,IPIV) • 1970 UII, IPIV)=COSINE*HTEMP+SINE*U! I.JPIV) l''80 '" ''' 1990 
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550 U! I.JPIVl —SINE*HTEMP+C0SINE*U!I,JPIV1 2000 
GO TO 40 2010 

1000 RETURN 2020 
END 
SUBROUTINEINTEGl!FFUNC.XL.XU.OXINT.EPS.AMAG.VALUI 2 

C THIS PROGRAM HAS BEEN TRANSLATED FOR THE 360/50 2 
C WITH RELEASE l-A OF THE MOD-50 TRANSDECK 2 
C JOB 2 
C 

C 

? 
C ROUTINE TO EVALUATE INTEGRAL OF FIXl BETWEEN ? 
C THE LIMITS XL AND XU BY VARIABLE SIMPSONS 2 
C RULE. 2 
r ? 

VALU-O. ' 
XZERO=XL J 
DX-DXINT 5 
CALLFFUNCIXZERO.FZEROI 6 

10 CONTINUE I 
IFIXU-IXZER0+4.*DXI 120.30,30 8 

20 CONTINUE ,2 
DX=IXU-XZER01/4. fO 

30 CONTINUE }i 
CALLFFUNCIXZERO+DX.Fll }Z 
CALLFFUNCIXZER0+2.*DX,F2I 1' 
CALLFFUNCIXZERO+3.*DX,F3l {* 
CALLFFUNCIXZER0+4.*DX.F4I J2 
S l = 2 . * D X * ! F Z E R 0 + 4 . * F 2 + F 4 1 / 3 . } ° 
S 2 = D X * I F Z E R O + 4 . * F l + 2 . * F 2 + 4 . * F 3 + F 4 l / 3 . 1 ' 
R A T 1 0 = A B S I S 2 - S l l / I A M A X l ! A B S I S 2 I . A M A G * 1 . E - 4 I * E P S ) 
I F I R A T I O - 1 . ) 6 0 . 4 0 . 4 0 i i 

40 CONTINUE | o 
C CYCLE REJECTED. REDUCE OX AND TRY AGAIN 20 

DX=0X/1.5 . ?2 
G0T030 i\ 

60 CONTINUE 23 
C CYCLE ACCEPTED. I3 

'' AD0=S2+IS2-S1)/15. I, 
VALU=VALU+ADD 26 
XZER0-XZER0+4.*DX 77 
FZER0-F4 ,„ ,„ 28 
IFIXZERO-XU)8C.70.70 29 

70 CONTINUE 30 
RETURN 31 

80 CONTINUE „ „„ „„ 32 
IFIRATIO-.5)1CC.90.9C 33 

90 CONTINUE % 34 
D X = D X / 1 . 5 35 
GOTO 10 36 

100 CONTINUE . „ , „ 37 
I F I R A T I O - . 0 1 1 1 1 0 . 1 0 . 1 0 39 

110 DX=DX*1.5 39 
GOTOIO 41 
SUBROUTINE M A T I N V I A . N . 6 . M . O E T E R M I 

CMATINV 
C SUBROUTINE MATINV. 
9 DonroAMMFn BY BURTON S . GARBOW. ARGONNE NATIONAL LABORATORY, 
C' AND REP8R?ES^ S j B M ^ V p I ^ ^ I SSARE l̂ .BRARY AS A, F402 ^ ^ 

I ss"^kfsrrA05r^J5A?fs^N-sE^?isss^yiE^8^Ai'j^E\^oirrND^ 
C' l'Ml%VH,\kh Si^EJS fN^ fn i l̂ GUMENT LIST ARE DUMMY VARIABLES. 

' ^iS!yi;?Scr(^g5i^3i6w?!^?i3§iuM«ia8Liii.'?S&Xirfriw?Jr-' 
C INITIALIZATION 

10 DETERM=l.O 
15 00 20 J=1.N 
20 IPIVOT!JI=0 
30 DO 550 1=1.N 
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C SEARCH FOR PIVOT ELEMENT 
40 AMAX=0.0 
45 DO 105 J=1,N 
50 IF I IPIVOHJI-ll 60. 105, 60 
60 DO 100 K=1,N 
70 IF I IPIVOKKl-ll 80, 100. 740 
80 IF lABS lAMAXl-ABS lAIJ.KIll 85. 100. 100 
85 IR0W=J 
90 ICOLUM-K 
95 AMAX=AIJ,K1 

100 CONTINUE 
105 CONTINUE 
110 IPIVOK ICOLUMI = IPIVOTI ICOLUMI + 1 

C INTERCHANGE ROWS TO PUT PIVOT ELEMENT ON DIAGONAL 
130 IF IIROW-ICOLUMI 140, 260, 140 
140 DETERM=-DETERM 
150 DO 200 L=l,N 
160 SWAP=A!IROW,LI 
170 AI1R0W,Ll=AIICOLUM,LI 
200 AlICOLUM,LI=SWAP 
205 IFIM) 260, 260, 210 
210 DO 250 L=l, M 
220 SWAP=BIIROW,L) 
230 Bl IROW,L )=BdCOLUM,Ll 
250 BlICOLUM,L)=SWAP 
260 INDEX!I,1)=IR0W 
270 INDEX!I,2)=IC0LUM 
310 PIVOT!I)=A!ICOLUM,ICOLUM) 
320 DETERM=DETERM*PIVOTII) 

C DIVIDE PIVOT ROW BY PIVOT ELEMENT 
330 A d C O L U M , IC0LUM) = 1.0 
340 00 350 L=1,N 

350 AIIC0LUM,L)=A! ICOLUM,L)/PIVOTI I) 
355 IFIM) 380, 380, 360 
360 DO 370 L=1,M 
370 BlICOLUM,Ll=BIICOLUM,L)/PIVOTI I) 

C REDUCE NON-PIVOT ROWS 
380 00 550 L1=1,N 
390 IFILl-ICOLUM) 400, 550, 400 
400 T-AILl,ICOLUM) 
420 AILl,ICOLUM)=0.0 
430 DO 450 L=1,N 
45 0 AIL1.L)=AIL1,L)-AIICOLUM,L)*T 
455 IFIM) 550, 550, 460 
460 DO 500 L=1,M 
500 BIL1,L)=BIL1,LI-BI1C0LUM,LI*T 
550 CONTINUE 

C INTERCHANGE COLUMNS 
600 DO 710 1=1,N 
610 L=N+1-I 
^12 IE <INDEXIL,1I-INDEX!L,2)) 630, 710, 630 
630 JROW=INDEXIL,1) 
640 JC0LUM=INDEXIL,2) 
650 DO 705 K=1,N 
660 SWAP=A!K,JROW) 
670 AIK,JROW)=AIK,JCOLUM) 
700 AIK,JCOLUM)=SWAP 
705 CONTINUE 
710 CONTINUE 
740 RETURN 

END 
SUBROUTINE MPRNTVIR,M,L. TI, VI, TJ, V2. TK.NOIOI 

C SUBPROGRAM MATRIX PRINTOUT AND VECTORS "^•^°'-°' 

r ? f ' ? C ^ ' ; ; ^ C ? 9 ' ^ * ? I T ? 5 T ' " X OF ORDER M TO BE PRINTED 
r I I J 5^?TkFII''„2""^NATE OF THE MATRIX 

ĉ  VK ll ?K?^si^aN"svE^^"°'""^" '̂ *"- ° " ^ ° ' 
C EORMAT OF THE PRINTOUT IS 10F11.2 

REAL*8 TI.TJ.TK,VNAME 
DIMENSION R O C , 5 0 ) , J I 5 0 ) , V 1 I 5 0 ) . V2I50I 
C O M M O N / N A M E S / V N A M E [ 2 , 5 0 ) ^ " ' " ' ' V2I50I 

J2 = 0 
JSEC = 0 

9 Jl = J2 + 1 
J2 = Jl + 9 

,, IE ( J2-MI 13,13,12 
12 J2 = M 
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13 JSEC = JSEC + 1 '^230 
I F K L . E Q . 2 1 . A N D . I J 2 . G T . N O L 0 1 I J 2 = N 0 L 0 „ , , „ 
IF I J S E C - l l 1 8 , 1 8 . 19 2 ? t n 

18 WRITE I 6 . 1 7 I T I . JSEC 2 ? A 2 
17 F O R H A K I H O . A 6 . 9H S E C T I Q N O l 2 ? i 2 

GO TO 2 0 1 C15ZO 
19 WRITE I 6 . 2 0 1 T I . JSEC ^ ^ l o 
20 FORMATI I H l . A6 . 9H S E C T I O N O I '^^^^ 

201 I F I L . E 0 . 2 I GO TO 21 
WRITE 1 6 . 2 2 1 I V N A M E I l . I I . I = J 1 , J 2 I 

22 FORMAT ( 6 H 0 V A R . 1 9 X . 1 0 1 A S . 3 X I I 
WRITE 1 6 , 2 3 1 I V N A M E I 2 , I I . I = J 1 . J 2 ) 

23 FORMAT I 2 5 X . 1 0 1 A S . 3 X 1 I 
I F I L . E Q . 3 1 GO TO 27 

21 WRITE 1 6 . 2 6 1 T J . I V I I K I . K= J 1 . J 2 1 
26 FORMATI IH , A 6 . 1 5 X . I P I O E I I . 4 1 

WRITE 1 6 . 2 6 I T K . I V 2 I K I . K= J 1 . J 2 I 
27 WRITE 1 6 ^ 3 3 1 ; ; , 7 P 

29 WRITE I 6 T 3 6 1 VNAMEI 1 . I I . V N A M E I 2 . i l . I . I R K . K I . K = J 1 , J 2 I 
30 FORMAT ! I H . A S . I H - . A S , I X , I 2 . I X , I P l O E l 1 . 4 1 

31 I F I I L . E 0 . 2 I . A N D . I J 2 . E Q . N 0 L 0 ) 1 R E T U R N , . ^ „ 
IF I J 2 - Ml 9 . 3 2 . 3 2 

33 FORMAT l l H O l r 4 i o 
32 RETURN 

END 
SUBROUTINE ORDER!A.M.KKI 
DIMENSION AI501.KKI501 
II-l 
BIG=10.**27 
LITTLE-1 

1 IBIG-LITTLE 
IFKAl'tl'.GT.AHBIGll.AND.IAdl.LT.BIGIl IBIG-I 
IFIA!I1.LT.A!LITTLEI1LITTLE=1 

5 CONTINUE . 

° F I A ? I I ! N | ' ? A ! I B I G I I G O TO 10 

KK! I I 1=1 

{ M l l t E Q . I M + U l GO TO 30 
10 CONTINUE 

B I G - A I I B I G ) 
GO TO 1 

30 RETURN 

SUBROUTINE P R I N K X X ) 

C O M M O N / B / * N O B S ! 2 0 ) . N V A R . N G 
COMMON/NAMES/VNAME I 2 . 5 0 1 
DIMENSION X X I N G . N V A R . 1 0 0 0 1 , 
I R = 4 5 
I C = 1 0 
DO 2 0 K = 1 . N G 
I L = - I C + 1 

5 I L = I L + I C 

I F K I S - I L I .GE. I d IU-IL + IC-1 
J L — I R + 1 

10 J L = J L + I R 
J U - N O B S I K l 

;p;^^i6§f-t:JviJiiM^jt;; i i i=.L.iy 
WRITE U I l O O l l ! V N A M E ( 2 . l l . I = I L . I U 

15 

WRITE (6.10031 

WRITE 16^0021 J,!XXIK,I,JI.I = IL.IUI 
IF JU.LT.NOBSIKI) GO TO 10 
IFI lU.LT. NVAR 1 GO TO 5 

loll ^8S(Sir^6HlGROUP.I3.5H DATA//3X.5HC0UNT.1CI4X.A811 

1001 F0RMATISX.10!4X,A81I 
1002 FORMAT I IS,IPlOE12.3) 
1003 FORMAT I IX) 

RETURN XXX 
SUBROUTINE R C L A S 2 I Y I . y v v x x x 
INTEGER 0 P T 1 . O P T 2 . , XXXXXXX 
COIiMON/B/ N O B S O O I . N V A R . N G XXX 
DIMENSION Y I N G . N V A R , 1 0 0 0 1 , „ , „ , 
D IMENSION I R W K 2 0 . 2 0 i . I R W 2 l 2 0 . 2 0 1 

http://VNAMEI2.il
http://IRWK20.20i.IRW2l20.201
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DIMENSION FMTI36I.RNGI2.2).RATI02I501.P12I50I.PROB2I50I 
COMMON LI8I.BI50I.GNI50I.XBARI50.501.VI50.501 .,,,„ ,= „ , 
1/RCL2/ DIF I 20 I.CHI I 20).CHISQ!20),P1I20 I.PROBI20).015150.50), 
2 CENTI20.20).DGI50.50).DI20.20.20).RATIOI20).XI50 I.DISC I 20 ) 
COMMON/L12 3/LIN.KG.M.ENTER.N.KRIT,MG.CNT.RNG.OPT2.0PTl,NTOT 
DATA AD0/6H000001/. ADD10/6HO0O010/ 
DATA DATAID/6HGRP.01/ 
MGG=0 _ ^ 
ICNT=CNT XXX 
IF!KRIT)300.1000.235 „,,„ 

1000 WR I TE (6 11 ''63' 
1 FORMATI43H0CENTROIOS AND DISPERSIONS IN REDUCED SPACE) 064" 

WRITE I6.3IKG 2^22 
3 FORMAT I17H0N0. OF GROUPS = 121 2Z? 

WRITE I6.4IM 2Zi2 
4 FORMAT I25H0N0. OF TEST VARIABLES = 121 072C 

WRITE I6,51N 2I?2 
5 FORMAT O O H C N O . OF LINEAR COMBINATIONS = 121 0740 

10 FORMAT I1P8E15.S1 .,„,„ 
DO 14 I = 1. KG 2222 
DO 14 J = 1. N 2oi2 
CENT! I.Jl = 0.0 li2?2 
DO 14 K = 1, M 22?2 

14 CENKI.Jl = CENTII.JI + XBARII.KI * VIK.JI C940 
WRITE (6 15) ""50 

15 FORMATI47H0CENTROIDS OF GROUPS IN REDUCED SPACE. ROW-WISEl 0970 
DO 16 I = 1. KG 2980 

16 WRITEI6.12I I.ICENKI.JI .J-l.NI 
12 FORMAT I6H0GR0UP.I3.I1PSE15.811 

DO 234 LL= 1. KG ,„,, 
WRITE I6.18ILL . 12?2 

18 FORMAT I39H0DISPERSION IN REDUCED SPACE FOR GROUP 121 1030 
DO 19 1 = 1 . M 1040 

19 R E A 0 I 4 1 I D G ! I . J l , J = 1 , M I , „ 
00 20 I = 1 , N 1060 
00 20 J = I , M 1070 
DIS I I . J l - 0.0 1282 
00 20 K = 1 . M 109C 

20 D IS I I , J ) = D I S I I , J ) + V ! K , I ) * 0 G I K , J ) I ICO 
DO 2 1 I = 1 , N 1110 
DO 2 1 J = 1 , N 1120 
D G ! I , J ) - 0 . 0 1130 
DO 21 K = 1 , M 1140 

2 1 O G I I . J ) = D G I I , J ) + D I S ! I , K ) * V I K , J ) 1150 
DO 23 I = 1 , N 1170 

23 WRITE 1 6 , l O I I D G I I , J I , J - l . N I 1180 
CALL M A T I N V I D G . N . B. 0 . DETERMl 119C 
DO 232 1 = 1 . N 1200 
DO 232 J= l . N 1210 

2 3 2 0 1 1 . J . L L ) = D G ! I . J l 
PRINT 1107.DETERM 

1 1 0 7 FORMATI IH . E 2 0 . 7 ) 
R A T I 0 2 ! L L ) = 1 . / S Q R T I A B S I D E T E R M ) ) 

2 3 4 RATIO ! L L ) = G N I L L ) / S Q R T I A B S I D E T E R M ) ) 
REWIND 4 
DO 401 J=1.2 
RNG!J.1)=10.**35 

401 RNG!J.2)=-RNG!J.l) 
KK = 1 • 1260 
XID=DATAID 

211 DO 212 I = l.N 1270 
212 DISCI I) = CENTIKK.I) 1290 

WRITEI6.99)KK 
99 FORMATI57H0CHI SQUARES AND GROUP MEMBERSHIP PROBABILITIES FOR GROU 

IP . 13,lX,8HCENTftOID ) 
GO TO 25 1290 

300 ISUB-ICNT-CNT+1 
DO 305 JJJ=1,M 

305 XIJJJ)=Y!MGG,JJJ,ISUB) 
XID-ISUB 
GO TO 237 

235 READ 15,7001) X I D, I XI I ) , 1= 1, M ) 
7001 FORMAT I10E20.6) 
237 DO 24 J=1,N 1310 

DISCIJ) = 0.0 1320 
DO 24 1=1,M 1330 

24 DISCIJ) = DISCIJ) + IX!II*V!I.Jl 1 1340 
NZ=1 
WRITE 16,70221 NZ , X I D , I D I SC I J I , J = l'. N I 

25 DO 32 K=l, KG 
DO 28 I = 1, N 1370 
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28 D I F d l = D I S C I I l - CENTIK . I I } l | 2 
DO 30 J = l .N 1400 
C H I I J I = 0 . 0 4,;^ 
DO 30 I = l .N , , 1470 

30 C H K J l = C H I I J I + I D I F ! 1 I » D ! I . J . K 1 I ' 7 i , 
C H I S Q I K I - 0 .0 ',440 

31 CHISOIKl" - i n i S Q I K l + I D I F l I l * C H I d l l '*^'" 
I F I C H I S O I K I . L T . 0 . 0 1 CHIS0!K1=0.0 

32 IF ICHISQIK1.GT.1400 .01 CHISQ!K1-1400.0 

WRITE 16,70231 NZ.!CHISQIK 1.K=l,KGl 
33 P2 = 0 .0 

P3-0 .0 _ 148', 
P l I M = RATIO IKl * EXPI -CHISQIKI /2 .01 1 * ^ -
P12!KI -RAT102!KI*EXP!-CHISQIK1/2 .01 
P3-P3+P12IKI 150n 

34 P2 = P2 + P K K I 
PBMAXI=0. 
PBMAX2-0. 
DO 36 K-l .KG 
PROB2!K)=P12IK)/P3 
PR0BIK1=PKK)/P2 , „ „ , 
IF I PBMAXl .GE. PROBIKl) GO TO 7002 
PBMAX1=PR0B!K1 

7002 IF IPBMAX2 .GE. PR0B2IK1 ) GO TO 35 
PBMAX2-PROB2IK1 
MAXGP2=K 

36 CONTINUE 
IF IMGG .LE. 0 I GO TO 7013 
IRWIIMGG.MAXGPII-IRWIIMGG.MAXGPI +1 
1 R W 2 I M G G ; M A X G P 2 1 = 1 R W 2 I M G G . M A X G P 2 1 + 1 

^ ° ^ ^ WRITE 16.70211 NZ.MAXGPl.PBMAXl.IPR0BIKI.K=1.KGl 

WRTTri6.70211 NZ.MAXGP2.PBMAX2.IPROB2IKI.K=l.KG) 
7021 FORMAT I I 2,19.7F15.4/I26X.6FI 5.4)) 
7022 FORMAT 2,2X.F4.0.1SX.6F15.4/I26X,6F 1 5 .4 1 1 
7023 FORMAT I I 2 I24X.5F15.4/126X.6F15.41 1 

37 W R I T E I 4 * ^ X I 0 ' . P R 6 B I M G G I . I D I S C I I J I . I J = 1 . 2 I 

RNGU?n=AMINKRNGI J . 11 .DI SCI J l I 
400 RNG j l 2 1 = AMAXKRNGIJ.21.DISCIJI l 
38 IF IKG-KKI 500.500 . 39 1550 

39 KK = KK + 1 
I F ? K K ! E O * ° 0 1 X I D = D A T A 1 D + A D D 1 0 1560 
GO TO 211 

500 CNT=CNT-1.0 • 
IFIKRITl501.502,503 

501 IFICNT1510.51O.300 
502 KRIT=-2 

^'° YP'^rgEc^iGT. 1 . GO TO 7004 
DO 7005 K-l.KG 
DO 7005 KZ=1.KG 
IRW1(K.KZI=0. 

7005 IRW2IK.KZI-0. ., 

7006 SglT?°l6r7069| ̂ . < • «? ̂  ' ̂  ? ̂^ ' ' "^^ ' "'̂  ' 
WRITE 16.70101 !K.K=1.KG1 

7011 WSITE'I6'^70691 K. d RW2 I K.KZl .KZ-l .KGl 
GO TO 1059 

S IEiri'li?:!2i|fi^^^?silP'lciK0N MATRIX 1/9H GROUP .1816/ 
701o'Fi^Si^?)/)/13X.23HCLASSIFlCATION MATRIX 2/9H GROUP .18I6/I9X, 

I 1SI61I 
CNT-GNIMGGI 
ICNT-CNT 
WRITEI6.lOOlI 

1001 ?§JSIIt6^8?DlS^§iM^NANT SCORES, CHI SQUARES. AND MEMBERSHIP PROBAB 
IILITIES FORI 

http://IFICHISOIKI.lt
http://IFICHISQIK1.GT.1400.01
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1002 F0RMAK7H GROUP .I2.4H OF .121 
GO TO 300 

1059 REWIND 1 
REWIND 4 
I F I O P T l . L E . O l RETURN 
KRIT=1 
CNT=NTOT 
WRITEI6.10011 
WRITE 16,10051 

10C5 F0RMATI19H UNCLASSIFIED GROUPI 
KK= 99 
GO TO 235 

503 IFICNT.GT.Ol GO TO 235 
RFTURN 

SUBROUTINE SPUNCH IX. M. XID. Nl gl50 

C ^^«''°VHlf SUBROUTINE IS USED FOR PUNCHING OUT SCORE VECTORS. 0020 
C TOGETHER WITH INDIVIDUAL IDENTIFICATION CODE. 0030 
C DEFINITIONS OF SUBROUTINE ARGUMENTS. ^^^^ 
C X = VECTOR TO BE PUNCHED J"" 
i !!lO ^THh%roul'L'%ruhl'tclWa°u\umE. 17 DIGIT MAXIMUMI g o 
C N = ONE INTEGER INDICATING VECTOR TYPE '̂""'" 
C OUTPUT. 
C COL. 1 = N Qll̂ i 
C C O L : lo'' = %ECTION N S M B E R OF C A R D IT ELEMENTS/CAROl 0120 
C COL. 11-80 = DISCRIMINANT SCORES. CLASS IFICAT I ON CHI SQUARES. 013C 
C GROUP MEMBERSHIP PROBABILITIES. FACTOR SCORES. ETC. IN 7F10.4 C140 

DIMENSION XI20I 
Jl = 0 
J2 = 0 

11 Jl = J2 

G0=GAUSFQIX!K1.1,K1,NK1 
G V = G A U S F Q I V / E K 1 . 3 . K 1 . 1 2 0 I 
GV=1.0-GV 
G V D = G V 

W R I I E ! 6 . 1 0 3 1 K . V N A M E ! L . K I . V N A M E 1 2 . K 1 . V . V D I F F , G V , G V D , G O 

FOLLOWING'^COMPUTES ALL POSSIBLE V S IN REMAINING VARS. 
KLIP=ICNT + 1 
VPREV=V 
D O 35 11=2,IREM 
KRUD=II-1 

0080 
0C90 
OICO 

0160 
CIS" 
0190 
2C0 

JSEC = 0 ^^\f, 
Jl = J2 + 1 rik^ C220 

0230 
0240 

J2 = Jl + 6 
IF IJ2 - Ml 16, 14, 14 

14 J2 = M ,,5 
16 JSEC = JSEC + 1 . ., .,, 

WRITE !6,18)N, XID, JSEC, IXIJI, J = Jl. J21 
15 FORMATIIH .d.2X.F4.0.2X.I 1.7F15.4I 

IF !J2 - Ml 11. 20, 20 J.J" 
20 RETURN "^ 

END 
SUBROUTINE VSTAT 
REAL*S VNAME 
COMMON /NAMES/VNAME!2,501 ^. ^̂  ,^„ ^„, 
COMMON L!8),XMI50),GNI50),XBARI50,50),SSO!50,50I 
1/DSC/XI50),SX!50),W!50,50),ISUMT!501 
C0MM0N/L3/SS.TS.R.VS.KRUNHl ^ . ,,,„. 
DIMENSION SSI 50.501,TS!50,50 I,RI 50,501,VSI 501 
COMMON/L1/T.NG,ENEK,EK1,M,KRUNCH,ENTER 1 
DIMENSION WORK!501.J J I 50 I.KKI 50 I.DI 50.50) 
EQUIVALENCE!WORK.JJ).ISSD.D) 
ENTER-ENTERl 
KRSW=0 
K1=EK1 
ENK-ENEK 
NK=ENK 
CALL ORDERIX.M.KK) 
K = KK(1 } 
TS!1,1)=ENK/WIK,K) 
SSIl,l)=DIK,K) 
ICNT=1 
IREM=M 
WRITEI6,1001 
WRITEI6,101I 
WRITEI6,102I 
V=TS!1,1I*SS!1,11 
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K=KKI1I) 
VSIKRUDl-0.0 
DO 10 I=l,ICNT 
DO 10 J-l.ICNT 

10 RII.Jl-TS!I.Jl 
DO 20 J-l.ICNT 
1=ISUMTIJl 
R!KLIP.J1=W(K.II/ENK 
RIJ.KLIPl-RIKLIP.Jl 
S S I K L I P . J l - D I K . I l 
S S I J . K L I P l - S S I K L I P . J I 

20 CONTINUE 
R!KLIP,KLIPI=W!K.K1/ENK 
SSIKLIP.KLIP1=D!K,K1 
CALL BORDERIR.WORK.ICNTI 
DO 30 1 = 1.KLIP 
DO 30 J = 1.KLIP , , , . . , 

30 VS!KRUD1=VSIKRUDI+RII .J1*SS!I ,J l 
^35 I^^VlON^COMPUTES THE LARGEST V COMPUTED IN PASS 

KRUD=IREM-1 
CALL OROERIVS.lREM-l.JJI 
K=JJ! 11 
V=VSIK1 
DO 40 I=1.KRUD 
J=JJ!II 

40 JJ!I l=KKIJ + 11 
DO 50 I=1.KRUD 

50 KKIII=JJIII 
K=KK!11 
VDIFF-V-VPREV „ , ^„ rr, t, 
IF I VDIFF .LE. 0. I GO TO 52 
GVD=GAUSFQIVDIFF/EK1.l.KI.1201 
GVD=l.O-GVD 
GV=GAUSFbiv/!EKl*EKLIPS1.3.Kl*KLlP.1201 
GV=1.0-GV • 
^?7?0^!^?' .G1^E^TES}:SS:IKRSW.NE.OII GOTO 55 

52 KRUNCH-ICNT 

KRSW-1 

" S v f f ' H l l o i l K.VNAME! 1.KI.VNAMEI2.K1.V.VDIFF.GV.GVD.GO 
00 60 I - l . K L I P 
J - I S U M T H I 
S S I K L I P . I 1 = D I K . J I 

}i!^UC5Ji:¥^Ui: P̂  
ICNT-ICNT+1 • 
{? !r i^5^rQi l . GO TO 1313 

WR1TEI6.1041 
1313 DO 70 1=1,I<L(JIJNCH 

IROW=ISUMTIII , 
DO 70 J=l.KRUNCH 
JROW-ISUMK Jl .„„,^, 

70 T S d . J1 = W!IR0W.JR0WI 
100 PBi«5¥ d H l . l 2 X . 4 8 H VARIABLE RAOSV V ADDED ^ • ' ^ ; ; ; ' " ; " ; 

1 0 1 ^ U M A K 1 3 X . 5 7 H ENTERED FOR TOTAL BY VAR. TOTAL SET ENTEE VAR 

IIABLE I ,^^ , , u c c T ENTERED AS ADDED ALONE I 
102 FORMATIIH .25X,43HSET ENTERED 

SUBROUTINE HSPLOKK.NOFNS.RNGI 

r £^ST0GRAM*AND PLOTTING ROUTINE FOR NUDISC. 
S ™ ! ^ x S ! i i i r G § l i 6 ? : i g a ? ^ t l l § ^ r . t ^ U F F 2 , l 0 2 1 . I F L O W , 1 0 2 . 2 1 
b y T r K l / l H X > ; K 2 / l H S / . i < 3 / i H / 
IF INOFNS-11999.500.10 

in WR1TEI6.10001 
1000 FORMAKSHINO PLOTI 

999 RETURN 

http://dHl.l2X.48H
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C ,= „„ HISTOGRAM SECTION OF HSPLOT SCORES ON TAPE 4 
500 RANGE = R N G d , 2 l - R N G ( l . l l 

SCALE1=ALOG10(RANGE1 
SCALE2-AINTISCALE1I 
REM=SCALE1-SCALE2 
FRAC=10.**REM 
IFIFRAC-2.1510,510.520 

510 STEP=2.*I10.**ISCALE2-2.I1 
GO TO 550 

520 IFIFRAC-5.1530.530.540 
530 STEP=5.0*I10.**!SCALE2-2.)) 

GO TO 550 
540 STEP = 10.**ISCALE2-1. ) 
550 BOT=IAINTIRNGIl.l)/STEP))*STEP 

IFIRNGIl.l))555.560.560 
555 BOT=BOT-STEP 
560 CONTINUE 

DO 650 1=1.K 
DO 565 J-1.102 
IBUFFl!Jl=0 

565 IBUFF2IJ)=K3 
ICNT=GNII) 
DD 575 J=l.ICNT 
READI4)XID,PROS.DISC 
JUMP-I NT I 101 SCI 11-BOTI/STEP 1+1 
IBUFFl!JUMP)=IBUFF1IJUMP)+1 

575 CONTINUE 
ISEL=50 
IFLCT=1 
DO 565 J=1.101 
IF! IBUFFll J)-ISEL)585.585,582 

582 IFL0WIIFLCT,1)=J 
IFL0W!IFLCT.2) = IBUFF1I Jl 
IBUFF2IJI-K2 
iFLCT=IFLCT+l 

585 CONTINUE 
WRITEI6.6001I 

600 F0RMATI19H1HI5T0GRAM OF GROUP.I 4,///) 
WRITE!6,6011IBUFF2 

6'gU8''2t5'j4y.?xr^L°" '-lO^*!' 

606 \iLin'',]ui-''''''"°''°'''°' 
6 1 0 CONTINUE 

IF IMOD! I S E L , 1 0 1 ) 6 1 5 , 6 1 2 , 6 1 5 
6 1 2 W R I T E I 6 , 6 0 2 ) I S E L , I B U F F 2 
6 0 2 FORMATI IH , 3 X , 1 2 , 4 X , 1 H + , 1 0 2 A 1 ) 

GO TO 6 1 6 
615 W R I T E ( 6 , 6 0 3 ) IBUFF2 
tVb ^ ° E « r n | l H _ ; ' ^ X , l H I , l 0 2 A l ) 
^ , „ I F I I S E L ) 6 2 0 . 6 2 0 . 6 0 5 
6 2 0 W R I T E I 6 . 5 2 1 ) 
^ ^ ^ 0 o ' * 6 2 5 ' j = l ' l o ' ' " ° ' ^ ' " ^ ° " * 1 . 3 H + — ) 
625 I B U F F 2 ( J % J * 1 C 
6 3 0 WRITE I 6 . 6 3 1 ) I I B U F F 2 I J ) , J = l , 1 0 ) 
6 3 1 ^ 0 R M A T ! 1 2 H INTERVAL 1 , 1 C ! 7 X , I 3 ) ) 

UU 635 J — 1 , 1 1 
BUMP=J 

63 5 XMIJ)=fl0T+llC.*l8UMP-l.)*STEP) 
WRITEI6,636)!XMIJ),J=1,11,2( 

636 FORMATIIH ,7X,6!E1 I.4Jgx) 
WRITEI6,637)IXMIJ),J=2,10,2) 

637 FORMATIIH .17X,5 IE11.4 9X f///) 
,„ IF!IFLCT-1)65C,650,638 

638 WRITEI6,639) 
639 F0RMATI19H OVERFLOW INTFRVALS) 

WRITFI5,640) 
.,^ WRITE I 6,640)I !IFL0WIJ,N),N=l,21,J = l.IFirTl 
640 FORMATIIH ,20113,15)) " ^ ' . J L.ll-LCT) 
650 CONTINUE 

RETURN 
I S i U . T ^ ' ^ L E -AN Z071S FORTRAN CORE ALLOCATOR ** VERSION 1.0 **- OOOCOl"" 
******** ' ******** 0000O2O0 

:::::::: ,,,ocin\'.r,in BoST§A?N'?5igrsp̂ «F°̂ f*!;.j°,.°̂ '̂ *'̂ 'CLY nmii^ 
****t:::r* ^PEED) MEMORY DURING PROGRAM'EX^CUTIE"' *''° '̂'"̂  "-"«" °e3g2,?,̂?!̂  

CO0"C70O 
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******** ******** ******** 
******** ******** 
******** ******** 
******** ******** 
******** ******** ******** 
******** ******** ******** ******** ******** ******** ******** 
******** ******** ******** ******** 
******** ******** ******** ******** ******** ******** ******** ******** ******** ******** ******** ******** 
******** ******** ******** ******** ******** 
******** 
******** ******** ******** 
******** ******** 
tBULK 

******** 
ALLOCS 

TO ALLOCATE CORE: 

ALLOC* 
ILOC = ALLOCl I R . N I 

ALL0C2 

EITHER BULK OR MAIN 
BULK ONLY 
MAIN ONLY 

THE ADDRESS OF ALLOCATED MEMORY IS THE VALUE RETURN 
ED BY THE F U N C T I O N ; ZERO IS RETURNED IF NO MEMORY 
IS ALLOCATED. 

THE PARAMETERS ARE 
R -

TO FREE CORE: 

THE RETURN CODE IS PLACED IN R 
VALUES ARE 1 IBULKI 2 IMAINI 
R IS NEGATIVE IF NO ALLOCATION WAS MADE 
THE NUMBER OF 4-BYTE WORDS TO BE 
ALLOCATED. 

FREEl 
CALL FREE2 IILOC.N) 

BULK 
MAIN 

THE PJPggETERS^ARE:^^^^^^ ^^^^^^^ ^^ PREVIOUSLY 

ALLOCATED MEMORY „^ ... ^^^ 
N - THE NUMBER OF 4-BYTE WORDS IN THE 

BLOCK 

*NOTE* 

*NOTE* 

2. 

PARAMETERS TO 
CALL FREEl IILOCI 

RESTRICTIONS: 
1. THE TYPE OF CO 

OF CORE ALLOCA 
I CANNOT BE FR 
INVALID GONDII 
DETECTED BY TH 

3. ALLOCATION IS 
CONDITIONAL RE 

4. ALLOCATION OF 
IN A MULTIPLE 

5. ALLOCATION OF 
IN A MULTIPLE 

»•**•*•*** 

FREE MAY BE GROUPED.E.G.. 
ll,N!ll.ILOC!21.N!2)) 

RE FREED MUST BE THE TYPE 
TED. I.E.. TYPE 1 CORE I BULK 
EED BY A TYPE 2 CALL.. 
IONS IN A FREE CALL WILL BE 
E OPERATING SYSTEM. 
DONE VIA SINGLE ELEMENT. 

T Y P E P I B U L K ) CORE IS ALWAYS 
OF 2048 BYTES 1512 WORDS). 
TYPE2 IMAIN) CORE IS ALWAYS 
OF 8 BYTES 12 WORDS). 

•****•** 
SPACE 2 

.GOA 

RO 
RI 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
RA 
RB 
RC 
RO 
RE 
RF 

ALLOCSA 

GBLC 
SETC 

EJECT 
CSECT 
AIF 
ENTRY 
ANOP 
ENTRY 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 
EQU 
EQU 
EQU 
EQU 
EOU 
EOU 
EQU 
SPACE 
SAVE 
BALR 
USING 
BAL 
BAL 
AIF 
MVI 
B 

PROGRAMMER 
DATE 
£BULK 
'YES' 

JOHN A. OHDE 
MAY 1. 1968 

*••***•**• ******** 

I ' t B U L K ' NE ' Y E S ' l . G O A 
A L L O C l . F R E E l 

A L L O C 2 . F R E E 2 j A L L O C P ^ ^ ^ , ^ , ^ , ^ ^ 3 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
l l 
12 
13 
14 
15 

? 1 4 . 1 2 1 , . A L L O C * 
RA.O 
* , R A 
R 9 . L I N K S V S 
R9.FETCHAD 

SAVE REGISTERS 
SET BASE 

SET NEW SAVE AREA 
GET FARMS 

' < ' ' ^ S 9 i ^ ; ! , . ^ ^ ' ' F 0 ^ ' ' ' ' ^ S E T TWO-TRY SWITCH ON 
ALLOCIA START WITH BULK 

00OO08C0 
00000900 
OOOOIOCO 
OOCCIICO 
C0CC1200 
00001300 
OCO"1400 
C0001500 
000G1600 
00001700 
00C018C0 
000C19O0 
00002000 
C00O210O 
0CO022OO 
00002300 
000024CC 
00002500 
00OC25OO 
00002700 
0CC02800 
00002900 
0 0 00 3000 
00003100 
00003200 
00003300 
000034CO 
OC003500 
00003600 
00003700 
30CC3800 
0 0 0 " 3 9 0 0 
00004COO 

ooc"4ioo 
000C4200 
00CC43C0 
000044CO 
00004500 
0 0 0 0 4 6 0 0 
0 0 0 0 4 7 0 0 
0 0 0 0 4 8 0 0 
0 0 0 0 4 9 0 0 
00CC5OO0 
00005100 
00005200 
00005300 
00C05400 
00005500 
0 0 0 0 5 6 0 0 
0 0 0 0 5 7 0 0 
0 0 0 0 5 8 0 0 
00005900 
0 0 0 0 6 0 0 0 
00006100 
000062CO 
0 0 0 0 6 3 0 0 
0 0 0 0 6 4 0 0 
000065CO 
0 0 0 0 6 6 0 0 
000067CO 
0 0 0 0 6 8 0 0 
000069CO 
0 0 0 0 7 0 0 0 
00007100 
000C7200 
OC00 7300 
00CC7400 
00C07500 
0 0 0 0 7 6 0 0 
0 0 0 0 7 7 0 0 
0 0 0 0 7 8 0 0 
0 0 0 0 7 9 0 0 
OOOCSOCO 
000081O0 
0 0 0 0 8 2 0 0 
0 0 0 0 8 3 0 0 
0 0 0 0 8 4 0 0 
0 0 0 0 8 5 0 0 
0 0 0 0 8 6 C 0 
0 0 0 C 8 7 0 0 
000(^8800 
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.GOl 

.GQ2 

ALLOCl 

ALLOCSB 

ALLOCIA 

.G03 

EXIT 

EXITl 
EXIT2 

NOALLOCl 

ALLOCtSW 

.G04 

ALL0C2 

ALLOCiC 

ALL0C2A 

N0ALL0C2 

FREEl 

ALLOCtD 

FREEIA 

AGO 
ANOP 
8 
ANOP 
AIF 
EJECT 
EQU 
SAVE 
BALR 
LA 
SLR 
BAL 
BAL 
MVI 
EQU 
ST 
LA 

.G02 

ALL0C2A 

1'tBULK' NE 'YES'1 

GO TO ALLOCATE MAIN CORE 

. G03 

* ALLOCATE BULK CORE ROUTINE 
114,121,,ALLOCl 
RA.O 
R9.ALLQCtB-ALL0C*A 
RA.R9 
R9.LINKSVS 
R9.FETCHA0 
ALLOCtSW+l.X'OO' 

* R4.BULKSIZE 
Rl.BULKLIST 

GETBULK MF = I E , H I 1 
SPACE 
LA 
LTR 
BNZ 
L 
ANOP 
SPACE 
EQU 
ST 
L 
LR 
LM 
LM 
MVI 
SR 
BR 
AIF 
SPACE 
LNR 
SR 
NOP 

s ANOP 
EJECT 
EOU 
SAVE 
BALR 
LA 
SLR 
BAL 
BAL 
EOU 
ST 
LA 

2 
R5.1 
RF.RF 
NOALLOCl 
RO.BULKOUT 

6 

* R5.0IR2I 
RB,4IRD1 
RD.RB 
14.15.121131 
1.12.24!131 
12!131.X'FF' 
RF,RF 
14 
1'tBULK- NE 'YES'1. 
3 
R5,R5 
RO.RO 
ALLQC2A 
EXIT 

SAVE REGISTERS 

KEEP SAME BASE 
SET NEW SAVE AREA 
GET FARMS 
TURN TWO-TRY SWITCH OFF 

SAVE REQUEST SIZE IBYTESI 

ALLOCATE 

SET RETURN CODE 
TEST RETURN CODE 
NO ALLOCATION 

SET ADDRESS 

STORE IT 

RESET SAVE AREA POINTER 
RESTORE ALL REGISTERS 

EXCEPT 0 IRETURN VALUEI 
SIGNAL RETURN 

RETURN 
G04 

SET NO ALLOCATION 

TWO-TRY SWITCH: NOPIBRANCH 

* , , ALLOCATE MAIN CORE RDIITINF 
114,12),,ALL0C2 
RA,0 
R9,ALLQC»C-ALL0CtA 
RA,R9 
R9,LINKSVS 
R9,FETCHA0 

* R4,MAINSIZE 
R1,MAINLIST 

GETMAIN MF=IE,llll 
SPACE 
LA 
LTR 
BNZ 
L 
B 
SPACE 
LNR 
SR 
B 
EJECT 
AIF 
EOU 
SAVE 
BALR 
LA 
SLR 
BAL 
EQU 
BAL 
MVC 
SI 
LA 

2 
R5,2 
RF ,RF 
N0ALL0C2 
R0,MAIN0UT 
EXIT 
3 
R5,R5 
R0,R0 
EX IT 

I-tBULK' NE 'YES- ) . 
* FREE 
I 14,12),,FREEl 
RA.O 
R9.ALL0C»D-ALL0C$A 
RA.R9 
R9.LINKSVS 

* R9.FETCHAD 
BULKIN!4).0IR2) 
R4.BULKCT 
Rl.BULKFREE 

FREEBULK MF=!E,!1II 
SPACE 2 
LTR 
BM 
LA 

R3.R3 
EXITl 
R6.SIR6I 

SAVE REGISTERS 

KEEP SAME BASE 
SET NEW SAVE AREA 
GET FARMS 

SAVE REQUEST SIZE IBYTES) 

ALLOCATE 

SET RETURN CODE 
TEST RETURN CODE 
NO ALLOCATION 

ADDRESS 

SET NO ALLOCATION 

G05 
BULK CORF ROUTINE 
SAVE REGISTERS 

KEEP SAME BASE 
SET NEW SAVE AREA 

GET PARMS 
ADDRESS OF CORE 
SIZE OF BLOCK IBYTESI 

FREE IT 

LAST OF PARMS - EXIT 

C0C113'- . 
000K40O 
0001150" 
0O0K600 
00G117"0 
00O113CO 
00011900 
00012000 
000121O0 
00012200 
0C012300 
C00124C0 
00012500 
00C12600 
0CC12700 
000128O0 
00012900 
00013000 
0001310C 
00013200 
00013300 
00013400 
00013500 
00013600 
000137O0 
00013900 
00013900 
0001400C 
00014100 
00014200 
00014300 
00014400 
00014500 
00014600 
000147CC 
00014900 
0O0149r" 
OC0150CO 
C0O151C0 
00015200 
00015300 
00C15400 
00015500 
000156C0 
00015700 
00015800 
000159CO 
0001 60C0 
0CC16100 
O00162C0 , 
O0O163C0 
00016400 
00016500 
090166CO 
00016700 
00016900 
00C1690O 
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LR 
B 
EJECT 

R l , R 6 
FREEIA 

.005 
FREE2 

ALLDC*E 

FREE2A 

ALLOCP 

ALLOCtF 

ANOP 
EOU 
SAVE 
BALR 
LA 
SLR 
BAL 
EQU 
BAL 
MVC 
ST 
LA 

* FREE 
! 1 4 , 1 2 I , , F R E E 2 
RA,0 
R9,ALL0C*E-ALLQC$A 
RA,R9 
R9,LINKSVS 
* R9,FETCHA0 
M A I N I N ! 4 I , 0 I R 2 I 
R4,NAINCT 
Rl.MAINFREE 

FREEMAIN M F - I E . d l l 
SPACE 
LTR 
BM 
LA 
LR 
B 
EJECT 
EOU 
SAVE 
BALR 
LA 
SLR 

2 
R3,R3 
EXIT l 
R6,8IR61 
R1,R6 
FREE2A 

* 114,121,.ALLOCP 
RA.O 
R9.ALL0C*F-ALL0CtA 
RA.R9 

LR R 2 , R 1 
GETMAIN R , L V - 7 2 
LR RB.RO 
LR R D . R l 
ST R O . S I R B ) 
ST R B . 4 I R D I 
ST R I , T E M P I * 
LR R 3 , R 2 

GETLAST LA R 3 , 4 I R 3 1 
TM 0IR31.X'S0' 
BNO GETLAST 
LR R4.R3 
SR R4.R2 
LA R0.0IR41 
ST R0.TEMP2 
GETMAIN R.LV=(01 

ST R1 .TEMP3 
L R F . 0 ( R 2 1 
L R F . 0 ( R F 1 
LA R 2 , 4 ( R 2 I 
LR R 7 . R I 
LA R 4 . 8 
LB R 5 , R 3 

MOVELIST L R 6 . 0 ( R 2 ) 
L R 6 . 0 ( R 6 I 
ST R 6 , 0 I R 7 I 
MVC 4 ! 4 , R 7 1 , 4 ( R 2 1 
LA R 7 , 8 ( R 7 ) 
8XLE R 2 . R 4 . M O V E L I S T 
MVI 0 ( R 3 ) . X ' 8 0 ' 

BALR RE.RF 

L R0 ,TEMP2 
L R l , T E M P 3 
FREEMAIN R , L V - ! 0 ) . A - I I ) 

GET NEXT SEQUENCE 

MAIN CORE ROUTINE 
SAVE REGISTERS 

KEEP SAME BASE 
SET NEW SAVE AREA 

GET PARMS 
ADDRESS OF CORE 
SIZE OF BLOCK IBYTESI 

FREE IT 

LAST OF PARMS - EXIT 

GET NEXT PARMS 

SAVE REGISTERS 

GET AND 
CHAIN 

SAVE 
SAVE AREA ADDRESS 

AREAS 

TEST FOR LAST PARM 
NO 
YES 

SAVE AREA SIZE 
GET NEW P-LIST AREA 
SAVE AREA ADDRESS 

GET BRANCH ADDRESS I 1ST PARMl 
RESET LIST POINTER 

SET UP FOR BXLE BELOW 

MOVE THE CONTENTS 
TO THE NEW P-LIST 

ADCON FOR WORD COUNT 
BUMP TARGET ADDRESS 

SET LAST 

BRANCH 

******** 
LINKSVS 

L RD.4(R0) 
L RI,TEMPI 
FREEMAIN R.LV-

B EXIT2 

•̂"̂  SUBROUTINES 
SPACE 2 
EOU » 
LR RB,RD 
LA RD.SAVEAREA 
ST RD.8IRBI 
ST RB,4!RD) 

FREE THE PARM LIST AREA 

:72.A=dl FREE THE SAVE AREA USED 

CHAIN SAVE AREAS 

00017000 
00017100 
000172C0 
00017300 
00017400 
00017500 
00017600 
00017700 
00017800 
00017900 
OOOISOCO 
00018100 
00018200 
00018300 
0001S400 
00018500 
00018600 
00018700 
00018800 
00018900 
00019000 
00019100 
00019200 
00019300 
00019400 
00019500 
00019600 
00019700 
00019800 
00019900 
00020000 
00020100 
00020200 
00020300 
00020400 
00020500 
00020600 
00020700 
00020800 
00020900 
00021000 
00021100 
00021200 
00021300 
00021400 
00021500 
00021600 
00021700 
00021800 
00021900 
00022000 
00022100 
00022200 
00022300 
00022400 
00022500 
00022600 
00022700 
00022800 
00022900 
00023000 
00023100 
00023200 
00023300 
00023400 
00023500 
00023600 
00023700 
00023800 
000239C0 
00024000 
00024100 
00024200 
00024300 

******* 00024400 
00024500 
00024600 
00C24700 
00024S00 
00024900 
00025000 
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BR R9 

FETCHAD EQU * GET PARAMETER ADDRESSES 
LM R2.R3.0IR1I TWO PER CALL 
L R4.0IR3I SIZE IN WORDS 
SLA R4.2 MULTIPLY BY FOUR 
LR R6.R1 SAVE LIST POINTER 
BR R9 

******** CONSTANTS ******** 
SPACE 2 

SAVEAREA DC ISF'O' 
TEMPI DC F-0-
TEMP2 DC F-O-
TEMP3 DC F'O' 
* 
MAINLIST GETMAIN EC.LV-2048.A-MAINOUT.MF=L.SP=2 
* 

AIF I'tBULK' NE 'YES'1.G06 
BULKLIST GETBULK EC.LV=2048,A=BULKOUT.MF=L.SP=1 
* 
.G06 ANOP 
MAINFREE FREEMAIN LV=2048.A=MAININ.MF=L.SP=2 
* 

AIF I'tBULK' NE 'YES'I.G07 
BULKFREE FREEBULK LV=204S.A=BULKIN.MF=L.SP=1 
* 
.G07 ANOP 
MAINOUT OC F-0-
MAININ OC F'O' 
MAINSIZE EQU MAINLIST 
MAINCT EQU MAINFREE 

AIF I'tBULK- NE -YES').GOB 
BULKOUT OC F'O' 
BULKIN DC F'O-
BULKCT EQU BULKFREE 
BULKSIZE EQU BULKLIST 
.GOB ANOP 

SPACE 5 
END 
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3 . TABPRED T a b u l a t i o n P r e d i c t i o n Program 

SUBROUTINE FORT! NVAR .NOBS, X SH.PN) 
C NVAR NUMBER OF VARIABLES 
C NOBS NUMBER OF OBSERVATIONS 
C X ARRAY OF VALUES 
C SUBSCRIPT ORDER FOR VARIABLES 
C TAM_1 S02, TAM_1 WIND_VEL, TAM_l WIND OIR, 
C TAM_2 3 0 2 , TAM_2 WIND.VEL, TAM_2 WIND.OIR, 

C TAM^ITAM SOZI TAM_ITAM WINO_VEL, TAM_ITAM WIN0_01R, 
C HOUl. DAY. MONTH. YEAR, 
C CEIL. TEMP, 
C LIQ.PCPl, LIQ_PCP2. 
C FRO PCPl. FR0_PCP2. FRO PCP3 

REALMS TITLE,PERIOD,SNCDTtNd) 
DIMENSION XX(5001,YY(500) 
REALX!N0BS,11 . .„,,„„, 
DIMENSION CEILBI20I,WINDB!201,TEHPB(20),BOUNO!2,4),NBI100) 
COMMON /A/ IB0UNDI2.4),Jl,XXP 
COMMON /C/ TITLEI71.PERI0DI31 
COMMON /O/ NHRdOOl ,^„. „>,o .„c, <:r,, iv iv î  
COMMON/F/ XTI301,PLOTK25.50).HMAX(50).HMIN(50I,MYSAVE!50I.JX.JY.K 
READ (5.10001 TITLE.PERIOD 
READ (5,10011 ITAM,ICEIL.IWIND,ITEMP 
N-ICEIL+1 
READ 15,10021 ICEILB!11.1 = 1.N) 
N-lWINO+l 
READ (5.10021 IWINDBI 11,1=I,N1 
N-ITEMP+1 
READ (5,10021 (TEMPBd1,1=1,N1 
READ (5,10011 (NHR( I I,I = I.ITAM) 
READ !5,10011 (NBH 1 . 1 = 1.1 TAMl 
READ (5,10021 PRECIP 

1000 FORMAT I10A81 
1001 FORMAT (8181 
1002 FORMAT !10F8.0) 

DO 30 1=1,25 
30 XTII)=!I-I)».05 

JX-24 
I6=3*ITAM+1 
17=16+1 
l3=3*ITAM+5 
15-13+1 
K1=15+I 
K2-KI+1 
K3-KI+2 
K4-K1+3 
K5-K1+4 . 
00 600 K-l.NOBS * 
irfxJl<;Ki).GT.0..OR.XlK.K2l.GT.O..0R.X(K.K3).GT.O..OR.XIK.K4I.GT. 

1 0..GR.X1K,K5I.GT.0. ) X!K,I7)=1.0 
600 CONTINUE ..,,„ 

00 100 K=l,ITAM 
ll=l+(K-l)»3 
12=11+2 
14-11+1 
JTl=NBIK) 
XXP=JT1*4.*6.*12. 
DO 100 Jl=l,JTl 
DO 100 J2=1,ICEIL 
B0UN0I1,21=CEILB J21 
B0UN0!2,21-CEILBIJ2+1 
ieOUNO(l,2)-BOUNO 1,2) 
1 BOUND I 2 ,2)-BOUND! 2 , 2 1 - I . 
00 100 J3=1, IWIND 
BOUND!1,31=WINDBIJ31 
B0UND(2.31-WINDB!J3+1I 
1 BOUNDd,3)-BOUND! I , 3) 
IB0UNDI2 ,3 )=B0UND!2 .3 ) - 1 . 
DO 100 J 4 - l , I T E M P 
BOUND!1.4)=TEMPB«J41 . 
BOUN0I2.41-TEMPBIJ4+1 
| B 0 U N D d . 4 1 = B 0 U N D l l , 4 1 
|BOUN0(2 ,41-BOUND(2,4 l - 1 . 
N-0 
DO 50 1=1.NOBS 
IF I X H , I 7 I .NE . PRECIP ) GO TO 50 
IF X H . I l ) . L T . . 0 0 1 .OR. X n , l l ) . . G T . „ 2 . „ i , , G 0 TO 50 
I F I X I I , 1 3 ) . L T . B O U N D ! , " — " " " " 
IF ! X ( I , I 4 ) . L T . B0UNI3 
IF ( X ( 1 . 1 5 ) . L T . BOUND! 

?},2?5:oi;!SftII(.\;?lKGi:B^gJ^^^ TO 50 
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C 
C 
c 
c 
C 
c 

CALÎ  WIND ( X I I , 1 2 1 , K . J l , I N D l 
IF UNO .EQ. 0 I GO TO 50 
N-N+l 
XX(N I=X(1 ,111 

^^ Y Y ( N I = X ( I , I 6 I 
50 CONTINUE 

IF IN .EQ. 0 1 GO TO 100 
CALL JPLOTl IN,XX,YYI 
CALL TWODFD 

100 CONTINUE 
RETURN 
END 
SUBROUTINE WIND I W.K.JI.INDI 
W - WIND DIRECTION 
K - TAM STATION NUMBER 
Jl - BAND NUMBER 
IND - RETURN INDICATOR 

JKR=i S?I* POINT IN BAND 
on T,!,'̂ ??? ,9*1? POINT NOT IN BAND 
rn TR ?i!^?;?^!?'*'35.36.37,3Sl.K 
9c I°u'^?i'lt?.? 1*3, 144,145,146,147,1481,31 31 

141 

142 

143 

144 

145 

146 

147 

148 

32 
241 

242 

243 

244 

245 

246 

247 

248 

33 
341 

34 2 

343 

344 

345 

346 

347 

348 

34 
441 

W 

ISO. 

225. 

.AND. 

.AND. 

.AND. 

.AND. 

LE 

( .LE. 

* .LE. 
W .LE 

W .LE, 

45. I GO TO 70 

90. 1 GO TO 70 

135. 1 GO TO 70 

h'o ^o"50'^'''^°- •°«"' 
I'o lo"50"- '̂- •*'°-
0̂ loSo"- "'• •*'̂''-
0̂ lo"56'̂ '- ̂ "- •*'̂° 
IF I W .GE 
GO TO 50 
IF I W .GE 
GO TO 50 
IF I W .GE. 270. 
GO TO 50 
IF I w .GE. 315. 
GO TO 50 
IF |°W'?GE'^''"^*^""'''"-''^'?'**'?'*^'^'*8I .Jl 
GO TO 50 
IF I W .GE 
GO TO 50 

AND. W 

.LE. 

.LE, 

W .LE. 

180. 

225. 

270. 

315. 

360. 

1 GO TO 70 

I GO TO 70 

1 GO TO 7C 

I GO TO 70 

1 GO TO 7C 

360. 

45. 

9C. 

135. 

180. 

225. 

270. 

315. 

.OR. W 

.AND. W . 

IF I w .GE 
GO TO 50 
IF I W .GE 
GO TO 50 
IF I W .GE 
GO TO 50 
IF I W .GE 
GO TO 50 
IF I W .GE 
GO TO 5C 
IF I w .GE 
GO TO 50 
IF [°W'?GE'^^^O^'^'A^*'^',3.'*\'3''6,347,3481. Jl 
GO TO 50 
IF I w .GE 
GQ TO 50 

90. .AND 

360. 

45. 

.AND. 

.AND. 

.AND. 

.AND. 

.AND. 

J.3< 
• OR. 

.AND. 

LE 

LE. 

LE. 

.LE 

.LE, 

.LE. 

.LE. 

.LE. 

45. 1 GO TO 70 

90. I GO TO 70 

135. 1 GO TO 70 

180. 

225. 

270. 

315. 

360. 

I GO TO 70 

1 GO TO 70 

1 GO TO 70 

1 GO TO 70 

I GO TO 70 

ISO. 

225. 

270. 

315. 

.AND 

.AND 

.AND 

.AND 

.AND 

W . L E , 

W .LE. 

W .LE. 

. W .LE. 

. W .LE, 

, W .LE. 

W .LE. 

W .LE. 

IF I W .GE 
GO TO 50 
IF I W .GE. 135. 
GO TO 50 
IF I W .GE 
GO TO 50 
IF I W .GE 
GO TO 50 
IF I W .GE 
GO TO 50 
IF I W .GE 
GO TO 50 

9F I°U ' ''?l •'̂ t?A'*'̂ 'A?'*'̂ ' '̂'•̂  .446 .447.448 I.Jl 
IF I W .GE. 360. .OR. w .LE. 45. I GO TO 70 

45. i'GO'Jo'lO 

90. I GO TO 70 

135. 1 GO TO 70 

1 GO TO 70 

I GC TD 70 

I GO TO 70 

1 GO TO 70 

1 GO TO 70 

ISO. 

225. 

270. 

315. 

360. 

GO TO 50 
442 IF I W .GE. 45. 

GO TO 50 
443 IF I w .GE. 90. 

GO TO 50 
444 IF I W .GE. 135. 

GO TO 50 
445 IF I W .GE. 180. 

•AND. W .LE. 90. 1 GO TO 70 

.AND. W .LE. 135. 1 GO TO 70 

.AND. W .LE. ISO. 1 GO TO 70 

.AND. W .LE. 225. I GO TO 70 
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GO TO 50 
446 IF I W .GE. 225. .AND. W .LE. 270. 1 GO TO 70 

GO TO 50 
447 IF I W .GE. 270. .AND. W .LE. 315. 1 GO TO 70 

GO TO 50 
448 IF I W .GE. 315. .AND. W .LE. 360. 1 GO TO 70 

GO TO 50 
35 GO TO (541.542,543.544.545,546.547.5481.Jl 
541 IF I W .GE. 360. .OR. W .LE. 45. 1 GO TO 70 

GO TO 50 
542 IF t W .GE. 45. .AND. W .LE. 90. 1 GO TO 70 

GO TO 50 
543 IF ( W .GE. 90. .AND. W .LE. 135. I GO TO 70 

GO TO 50 
544 IF ( W .GE. 135. .AND. W .LE. 180. 1 GO TO 70 

545 IF ( W .GE. 180. .AND. W .LE. 225. 1 GO TO 70 

546 IF ( W .GE. 225. .AND. W .LE. 270. 1 GO TO 70 

547 IF I W .GE. 270. .AND. W .LE. 315. 1 GO TO 70 

548 IF ! W .GE. 315. .AND. W .LE. 360. 1 GO TO 70 

36 GO TO 1641.642,643.644,645.646.647.6481 ,J1 

641 IF ! W .GE. 360. .OR. W .LE. 45. 1 GO TO 70 

642 IF l°W^?GE. 45. .AND. W .LE. 90. I GO TO 70 

643 IF l°W^°GE. 90. .AND. W .LE. 135. I GO TO 70 

644 IF l°W^?GE. 135. .AND. W .LE. ISO. I GO TO 70 

645 IF i°W^?GE. ISO. .AND. W .LE. 225. 1 GO TO 70 

646 ?F (°H^?GE. 225. .AND. W .LE. 270. 1 GO TO 70 

647 IF (V?GE. 270. .AND. W .LE. 315. 1 GO TO 70 

648 IF 1°W^?GE. 315. .AND. W .LE. 360. 1 GO TO 70 
37 GO TO ?741.742.743.744.745.746,747,7481,Jl 

741 IF I W .GE. 360. .OR. W .LE. 45. 1 GO TO 10 

742 ?F (°W*?GE. 45. .AND. W .LE. 90. 1 GO TO 70 

743 ?F I V ? G E . 90. .AND. W .LE. 135. 1 GO TO 70 

744 IF lV?GE. 135. .AND. W . LE. ISO. 1 GO TO 70 

745 IF 1 ° W " G E . 180. .AND. W . LE. 225. I GO TO 70 

746 IF rw'?GE. 225. .AND. W .LE. 270. I GO TO 70 

747 ?? rw'?GE. 270. .AND. W .LE. 315. I GO TO 70 

748 I? Tw'^GE. 315. .AND. W .LE. 360. 1 GO TO 70 

s^??Hvh^:ni5r?5ir-s^!Litnri^^B'T^So 
842 ?? l V ? G E . 45. .AND. W .LE. 90. 1 GO TO 70 

843 ?? ( V ? G E . 90. .AND. W .LE. 135. 1 GO TO 70 

844 ^1° (°w'?GE. 135. .AND. W .LE. 180. I GO TO 70 
845 I? ( V ? G E . 180. .AND. W .LE. 225. 1 GO TO 70 

B46 ?? I V ? G E . 225. .AND. W . LE. 270. I GO TO 70 
847 I? l V ? G E . 270. .AND. W .LE. 315. 1 GO TO 70 
848 ^? I V ° G E . 315. .AND. W .LE. 360. 1 GO TO 70 
50 INO=0 

RETURN 
70 IND-1 

RETURN 

Ifej^/'xXo8IJpt3?Yj2lUoi.HHAXI50).HMIN150).MYSAV (50).JX.JY.K 
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26 

50 

DIMENSION XSUM(30I.XXSUM!30) 
COMMON/B/ XMEAN!30I ,XS0!30I 
COMMON / D / JJYdOOl 
DIMENSION XINXYI .YINXY) 
jT — JJYIKI 
XMIN=XXI1| 
XMAX-XXIJX+11 
DO 10 M=l,25 
DO 10 N=l,50 

10 PLOTTIM,NI=0. 
SET XX AND YY AXES. 

DO 25 N=1,JY 
XSUMINI=0. 
XXSUMINI-0. 
XMEANINl-0. 
XSOINl-O. 
HMAXINI=0. 
HMIN(N1=0. 

25 MYSAV(N1=0 
XR=JX/!XMAX-XMIN1 
pNXY^IS^THE^NUMBER OF X AND Y PAIRS. 

MX=XR*!XII1-XMINI • I 
IF!2i'.'?'-T.XXIMXll MX=MX-1 
IFIMX.LE.Ol MX-1 
IFIXII 1.GE.XMAXIMX-JX 
MY=IHOURIYIII,Kl 
XSUMIMY1=XIII+XSUMIMYI 
XXSUM!MYI=XIII*X!Il+XXSUMIMYl 
MYSAVIMYI-MYSAVIMYl+1 
IFIMYSAVIMYI.GT.il GO TO 27 

HMAXIMYI=X(II 
HMINIMY1=X(II 

^^ iE|X!Il.GT.HMAXIMYIIHMAXIMYI=XII) 
IE(XIII.LT.HMINIMYI1HMIN!MYI=X 

i5Eff:;N^?=\^Kli!Nf?MY§iv^?N[° ' ° 
?F'°!!^i5?^?"!:i¥!T'?MD'l'Nf-V'^'*'"'"'^"^' 

60 XSDINl-SORKXSDIN 1 ''="''"'-"• 
RETURN 
END 
FUNCTION IHOURIY.Kl 
Y - HOUR OF DAY FOR DATA POINT 
K - TAM STATION NUMBER 
IHOUR - HOUR BAND NUMBER 
MY^O 
9° 10,131,32,33.34,35.36.37.381.K 

7. 
11. 

.AND, 

.AND. 
17..AND. Y 

. 0 I MY-4 

7. 
11. 
17, 

7. 
11, 
17, 

. 0 

.AND. Y 

.AND. Y 

.AND. Y 
I MY=4 

.AND. Y 

.AND. Y 

.AND. Y 
1 MY=4 

31 IF I Y .GE 
IF I Y .GE. 
IF I Y .GE. 
IF I MY .EQ 
GO TO 50 

32 IF I Y .GE. 
IF I Y .GE. 
IF I Y .GE. 
IF I MY .EQ. 0 
GO TO 50 

33 IF I Y .GE. 
IF I Y .GE. 
IF I Y .GE. 
IF I MY .EQ 
GO TO 50 

34 IF I Y .GE. 
IF ( Y .GE. 
IF ( Y .GE. 
IF I MY .EQ 
GO TO 50 

35 IF ! Y .GE 
IF I Y 
IF ( Y . „ ^ . 
IF I MY .EQ. 
GO TO 50 

36 IF ( Y .GE. 7. .AND. Y 

? Ill: lk:SSg: ? 
IF I^MY^.EQ. 0 1 MY=4 

37 IF ( Y .GE. 7. .AND. Y 

•LT. 11. 
.LT. 17. 
.LT. 23. 

7. .AND. Y 
11..AND. Y 
17..AND. Y 
0 1 MY=4 

7. .AND. Y 
.GE. 11..AND. Y 
.GE. 17..AND. Y 

0 1 MY=4 

.LT, 

.LT, 

.LT, 

.LT, 

.LT. 

.LT, 

• LT, 
.LT. 
.LT. 

.LT, 

.LT, 

.LT. 

.LT. 

.LT. 

.LT. 

11. 
17, 
23. 

I MY=l 
I MY=2 
1 MY = 3 

1 MY=1 
I MY=2 
I MY = 3 

11. 1 MY=1 
17. I MY=2 
23. I MY-3 

11. 1 MY-l 
17. I MY=2 
23. I MY-3 

11. 
17. 
23. 

11. 
17. 
23. 

I MY = l 
1 MY-2 
I MY=3 

I MY=l 
I MY=2 
1 MY=3 

•LT. 11. I MY-l 

http://IFIMYSAVIMYI.GT.il
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IF ( Y .GE. 11 . .AND. Y . L T . 1 7 . I MY=2 
IF ! Y .GE . 17 . .AND. Y . L T . 2 3 . 1 MV=3 
IF I MY .EQ. 0 I MY-4 

38 ?F i °Y^?GE. 7 . .AND. Y . L T . 1 1 . ) MY- l 
IF Y .GE. 11 . .AND. Y . L T . 17 . 1 MY-2 
IF I Y I G E I 17 . .AND. Y . L T . 2 3 . ) MY=3 
IF ( MY .EQ. 0 ) MY-4 

50 IHOUR-MY 
RETURN 
END 
SUBROUTINE TWODFD 
R£AL*8 TITLE,PERIOD „ 
COMMON /A/ IBQUND!2,4),J1,XXP 
COMMON/B/ XMEANI30).XSD!30) 
^ 8 M M O N / F 5 x x { ^ 5 \ ' k ' o f ( 2 ? l 5 8 ! r H M A X I 5 0 ) . H M I N ( 5 0 K 
DIMENSION CUMSMI2 5 , 5 0 ) . P C T L I 1 0 ) . X P C T L ! 5 5 , S I , D I F F I ! 5 0 1 . 

I D I F F 2 t 5 0 l , D I F F 3 l 5 0 ) „„ „„ , 
DATA P C T L / 1 0 . , 2 5 . , 5 0 . , 7 5 . . 9 0 . , 9 5 . . 9 8 . . 9 9 . / 
DATA NPCTLS/8/ 
DATA KK/O/ 
IF ( K.EQ. KK) GO TO 602 
L INE-60 
EK = K 

602 KK-K 
604 00 652 J = 1,MAXJ . , „ ^„ . .^, 

IF ! I S U I J ) . L T . 1 ) GO TO 652 
00 651 1 = 1,MAXl 

* " '^yra7'i!;:{!:°PLOT,i.j)*ioo./ isuo) 
CUMSMH;jl=°PLOTtl,J)+CUMSM!I-l,JI 
GO TO 651 

653 CUMSMI1.JI= PLOTll.Jl 
651 CONTINUE 

652 CONTINUE 
DO 594J-1.MAXJ 
00 594N=1,NPCTLS 

594 XPCTLIJ.N1=0. 
DO 699 J - l .MAXJ , ^„ .,„ , , , , 
IF I I S U I J l . L T . I I GO TO 692 
00 698 N=1.NPCTLS 
" F I P C T L I N K G T ' C U M S M I I . J I I GO TO 697 

i ^ a L U : A l = ( ( ( P c t L ( N l - C U M S M H - l . J l l / ! C U M S M ( I . J l - C U M S M ( I - l . J l l l * 
1 I X X H + l l - X X H I I I + X X I I I 

GO TO 698 
697 CONTINUE 
698 CONTINUE ,.,,,, , , VDOTI I i 71 692 OlFFKJl-XPCTL J.4 -XPCTL J.2 

D } F F 3 I J 1 = H M A X I J I - X P C T L ! J . 4 I 

699 CONTINUE 
C PRINT OUT DATA 

?F I L I N E ^ L?* 60 1 GO TO 780 
WRITE 16.80011 TITLE.K.PERIOD 
WRITE (6.80021 
WRITE (6,80041 

^«^43^!5?2l!^ipi^!t?^HSi5'J'•^>"^'^''°•'"'^ 
2 ISUIJl 
LINE-LINE+l 

785 CONTINUE 
800 

800 

800 

800 
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^ ' ^^^^ Atmospheric Diffusion C a l c u l a t i o n s Di spe r s ion Model 

, rr- SUBROUTINEIPLUMEIFMIS.HPFC) 

' ' ' ' lFihV^,.'^VilzT^UV,Hfmh , ' ] V X P , Y . , Z R . R F r n A T , S D B S ART j , . , . 

^ i^^^^r^?n:i5ipu:iu{?;:i^?^?^i,4:j;°^:?^^s,}i'^'"^''^^''''^^'^'' 
; s™o5^^HniJ!:x^ii?^,t^£jf;jr-^-
C t^P Tf' 50 RECEPTQi? P T I N T S . 
C DATA X 5 R / 5 . , 7 . , 4 f « r . / 
C ^ A T A ^ Y ^ R / - 3 . , + 3 . , 4 a « C . / 

C ? E C E P T J ^ POINTS NUMnPRfn l - N P f C i n F ^ T I P I c r , py ryt^jA C A ' D S . X 3 , Y R 

C D n F ^ T n * I ^ ^ c ' ? ^ ! i ' ^ r . ! . r ^ ^ t CONCENTRATIONS A T T J ^ H R F C ^ P T O R ' - ' ' ^ ' 

c J i iTPp?3M^'^IE.M% n^ 2oLo'?'F';5R'?i'2vSfup ^ " • • " ^ ^ ^ ^ ^ " -

:aMMo\./si",/sY,s7 
DIMENSION KTAMIB) 
:OMMGM/RiSF/ZSS 

,,WSMPS 
MMM = n 
RFTURM 
i rE?2S C 3 D R D I N 4 T e S , P L U S FOS X LFFT AND Y "OWN 

r P E R ; ^ F N T , 0 ^ S ^ ^ ^ E i J A T r ' ' ' ' ' ^ ' * ' ^ ^ * ' ^ ^ ' ^ ' ^ L ' ^ - ^ ' " : ' X S . Y S , 7 S , 

C 
c 
c 
c 

N R F i N " "̂ C 
DO 10 NP=1,NJRF 

ID C H I I N R ) = 0 . 
JSTAP=ST4B 
DO 50 M0=1,N' : (F 
DO 45 NS=1, \ IS^ 'C 
O'^ 4 5 K = l , 4 
J = NS 
QPnL = 0 S C 2 ! J ) * o c p r c | ^ T , K J , 
I = l g P O L . L T . l . ) GO TO 45 
2 S I W S M " [ ' JKPERC-MTIK.Jl 
w(S=wpa 1 1 1 
U = W S * 5 ! N ( w c « . r 1 7 4 5 ) 
V = W S * : o s ( WO».i l - ' 4 5 ) 
Z S S = Z S ( K , J ) " 
<ST«P=" 
I P ( H L I 0 . L T . Z S S ) K 5 T A B = 1 

W s L w s I t r ' ' " ' ' ^ ' ' ' ^ ^^ '^^^ ' ^ ^ " " ^ ^ L I D . U S E J S T 4 « = 5 . 
K I K S T j p . G T . a ) r,D TO 4S 

COOF NJFGLPCTS ST/VOKS HFOHEP THAN L I " 
c c " o N ? f ^ - , 5 j ^ * " ' ^ ' " ^ ' ^ " ^ ^ ' « ^ ^ ' J S T A 3 , O H T j . H L I " - Z S S ) 

E^FHGT=HFF 
'^S = « / S " P S » 3 6 " 0 . / 1 6 r o . 3 

C NJOW^w^ , s OC^^EOTPO r p p „ , ^ , c s p p r p A T S T A O K H P T G H T 

Z = o . 
OFLH=HPF-H 
H M I X = M L I D 
XSS=XS(NS) 

?ri'x.L '̂?:̂ !̂"̂ ^Tr4̂  «̂ < ^ - * : : * s : ; ; ^ : : : - J P » — * * * — * - * * - » 
SY = SlV,Y(X') 
sz = s i r ,z ix ) 
CALL ' F F L C K X ) 
I F I W S . E O . C . ) W S = 1 . 

r r M I P T = T R A N S S ( X ) * 0 P n L * . 3 f t l 2 F - 4 / W S 

0̂  i . ' i : ,"J^I i ' - f-- '^o^' i ' '•'̂ Tn4C6 
C l i ^ C M u . G T , 1 0 0 ,070406 
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C P P I N T 40 5 . 0 P 3 L . 0 H T . W ? . W D . Z S S . H L I 0 . X S S . Y S S . X R R ( N R ) . Y R R ( N " I . X. Y , SY. 

r 4 0 5 ^ F O R M A T H 3 X . ' g P O L . O H T . W S , W D . Z S S . H L I o , X S S . Y S S . X P P ( N R l , Y R R ( N ' i l , X , Y . S Y 
C l . S Z . r H I P T ' . / 6 E 1 0 . 2 . / O E l C . 2 / ) 
C 

4 0 6 CONTINUE 
C H K N R l - C H K N R l + C H I P T 

45 CONTINUE 
R F C O A K N I K - C H K N R I 

50 CONTINUE 
WS=WSA(11 

P R I N T OUT W S . w n , H L i r ' . I R . A N D CH K NR 1 . NO =1 ,NRE 
P R I N T 4 0 1 . W S . W D . H L I D . 1 R . , . , , , 

4 0 1 FORMAT! / / / . l O X . ' W S , W?. H L I D . H O J R = ' 3 F 1 3 . 1 . I 5 / I 
P R I N T 4 0 2 

4 0 2 FOP"AT( U X . ' ^ E r c p T O R SC2 CPNC = NTRATI DNS ( PPMI ' I 
P R I N T 4 0 3 . ( N R . C H K N O l . N R = l .NRE 1 

4 0 3 F O R M A T ( 1 0 X . I 4 . 3 X . F 1 0 . 3 I 
RETURN 
END 
FUNCTION P R I S E I W S . J S T A B . Q H E A T l 
REAL A ( 7 1 
REAL X P ( 7 ) 
COMMON/RI S E / Z S S 

. .WSMPS 
DATA A / 2 . 6 5 . 2 . 6 5 . 2 . 6 5 . 1 . 0 8 . . 6 9 . . 6 8 . . 6 " / 
DATA X P / . 3 . . 3 . . 2 . . 3 . . 4 . . 5 . . 6 / 
DATA K P R / 1 / 

' ' s U l k ? ? Y ' - 5 N 5 l T ? O N S ^ H A V E ' B E F f J ^ O M I T E O Tl MEJTPAL ANr STABL = S T A B I L I T Y ^ . p N D I T l D N S ^ A v t ^ B t . y ^ L . ^ INCLUDES ALL CEOO PLANTSl 

WSMPS = W S * 1 6 C 9 . 3 / 3 6 0 0 . . . , . . . 
WSMPS = W S M P S K Z S S / 5 C . 1 * * X P I JSTl , „ O D T V I V . 4 T F O 3 Y P H W F R LAW 

r A WIND SPIKED PROFILE HAS BEEN A 0 P ' 3 X I « A T F C 3Y t-uwi-K La» 
r AFTER e^33KH4V"=N WORK C C U T ^ - ' lRRFrTT3<4 

AMS ARBITRARILY ASSUMED AT 50^FFE'^< . O R P B C T U N 
C SHOJL 
C 

C 

ALL TAMS ARBITRARILY ASSUMED AT 50 EFE-< 
SHOULD 3E MADE FO" TAM 3 AT 120 FFET 

C NO DOWNWASH EFFECTS na LOOPING HAVF B F F N I N " L U C F D . 

: TU^^:?^U6fc?iFS;f£|o^;HOS = S AND OTHER ^3RM.LAF 

I ?;i5r?^E;rNlM,';i^':fN?^I^F0%Fl -M-^ S S S ^ E ^ ^ SFT ^O. PKSr 
gKCS=QHEAT*7.0 • 

^ P R ? ? " A | ] ^ T ^ ' ' K 5 . 3 5 * 3 . 2 9 1 * S Q P K 0 K C S I / W S M P S 

C PRISE IS IN FEET 
IF IKPR.GT.Ol G-1 in 5C0 
KPR=KPR+1 

401 ?5HlT^?n.^U'^R?i^rJSi:SJ,5LQHEAT.PRISF= '. , 2 .5X . 3E12. 2 I 
5 0 0 CONTTMUE 

RETURN 

' f e i ? M E r / & ^ " U i M I X , H , J S T A B , n E L H , E F F . o . T 

C 0 M M D N / S I G / S Y , 5 Z .,^ 
C 0 M M n N / C 3 0 R r i / Y , ? ,NF 
bALC LATFS CM * W S / Q S n 2 1 / ! . 3 e F - 4 1 

GRDUND LFVFL CONCPNTPATIONS ONLY 
CONSIDFRS R E F L E C T I O N FROM GROUND AND L I O 

T R A N S C - 0 . 
TRANSO=C. 
T R A N S F = 0 . 
T R A N S F - 0 . 

^ !^ "^?SGT.GT.HMIXI DELH-HMIX-H 
I F I N F . E O . O l 30 TO 5 
I F I N F . P Q . l l }': 13 6 
I F I N F . E 0 . 2 1 GO TO 7 
I F I N F . E Q . 3 I GO TO IC 

^ I H 2 . * H M I X + H + D E L H l / 5 2 8 C . l - Z K E F O 

I^tn^*l!.5^'ii-^i5^LHl/528C.I-ZKEEP 
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TRANSF^TOLUMFITl 

' fRUif:Vp\M;?7?^^^'^"^"-'-'^'^" 
T'Ri^fn:?^^'5;?f?fLHl/52e0.1-ZKeEP 

5 Z=IH+nELHl/5290.-ZKFFP 
TRANSA = 2 . * T P L U M F I T j ̂  

Z=12.+H«IX-IH+DELH))/529C.-7KFFP 
T R A N S B = T P L U M E I T ) 
Z=7KFFp'''''"'̂ *̂*̂ ''*'̂ '̂'*'''''*'̂ 5C+T0iNSr: + TPAMSF + TPANSF 
R E T U R M 

10 rONTTNDF 
HM=HMIX/5280. 
B n T = S 0 R T ! 6 . 2 S 4 ) * S Y « H M 

U E X P O N - I - . 5 * I Y / S Y ) * * 2 ) 12 Voi>ini>\r.'?^o^\''•'''•'"' ^ ° " 
TRANSS=TOP/BOT 
R F T i i p \ j 

20 T P A N S S = r . 
RETURN; 

FUNCTION TPLUMFIT) 

C0MM0M/SIG/SY,S7 
:o"MnN/cooRr/Y,z,NF 
DATA C G E F / 6 . 2 8 4 / 

TI = 0 . 
T 2 = Y / S Y 
T3=Z/< ;7 
EXPnM = - I T l * T l + T 2 * T 2 + T 3 * T 3 | « . . 5 
I F | i B S I E X P 0 N ) , G T . 2 r i ' - , n TO 2 
T n p = F x P | F X P O N I 
BnT=cn'=F* SY*sz 
FT-TOP/BOT 
GO TO 5 ~ 

2 CONTINUE 
FT = o . 

5 CnNTTMliF 
TPLUME=FT 
PFTUOM 
END 
PMNrTIONI';iGY! XI 

i i r : ^ \ l ^ ^ l ^ ^ ' i ^ l ^ l l g : r n ^ o . T U , N E . WORKBOOK. 

niMEMSIOM A ( 5 ) , R | 5 ) 
h A T r ? ^ ? ^ I " ^ ? ; J ' ' ^ ' " ' " X ' ^ ^ ' - J S T l B , D E L H , t F F 4 r , T 
kxlWlilll"'''-'''''"^''"^'"'' 8 / . 0 1 , . 0 2 , . 0 3 , . 9 0 , . 5 3 / 

J=JSTAP 
S I G Y = A I J ) « X X ^ * B ( J ) 
S I G Y = S I G Y " . i rOB<"^ 
. 0 C 0 ° < ! 9 = ! 1 / 1 5 L 9 . ) » I 6 » * . 2 ) 
WHERE THE S I 3 " A S GIV=^N I N THF WOHKRoni^ c n o 
TEN MINUTE SAMPLINGS « R F S C y L c n T n ^ ? ° ^ o m ^ 
AVFRAGFS BY \ F f : T 0 R OF i ; 4 3 ' ' 
RETURN 
= ND 
F i l M C i n N S I G Z I X ) 

jiK^2:i'^r5^?p%^-:rArsFs°^',c'^^^^''^''^^^"°^ 
X AND SIGZ t^f IN M i l FS 
DIMENSION A | 3 , 5 ) , R ( 3 , 5 ) 
5ATA"^' l !J'r i lo' 'y?^,'<'2AJ^I?B,DFLH,EFFHGT 

r i 4 . , 2 3 . 5 / ' ^ ' - • ' " ' ^ " * ° - ' * ' ' ^ - ' ^ ' ^ " " - ' 3 3 . . 4 0 . , 2 1 . 5 , 2 1 . 5 , 3 6 . , 1 4 . , 
^^ATA B / 1 . . 1 . 0 ^ . 1 . C o , . 9 2 . . 9 2 , . 9 2 , . P 0 , . 6 1 . . 5 3 , . 7 7 . . 5 6 , . 3 5 , . 7 8 , . 5 3 , 
'AhiilVol'-"-'^''^'^ " P X IN < 0 , l . ) , d . , i o . , , , i o . , 1 3 D . , 
T = l 
I F I X X . G T . 1 . ) I = 2 
I F I XX.GT.10 . I 1 = 3 
J=JSTAB 
?IGZ=! Al I , J ) * X X * * B I I , J l l * . (T r ,PB0 
^ e c r 8 P 9 = i i / / i 6 c o ) * , ^ ^ ; ; { ^ , ; i ^ ^ ^ ' ' ° 
ENF 
suBRouTiMF ' E F L : T I X ) 
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6C, .OrOSPO)1**11/.92I 

33.*.0CC88C11**11/.611 

DIMENSION 0OI.XC(31 

^!3:;f;'N;'Mi?5£Sri's:KSlX.H.JSTA3.DELH.EFFH".T 
FACT=1./I 52 80. *2. 151 _^.,... 
0111=12.*HM!X-EFFHGT|*FACT 
0!21=I2.*HMIX+EFFHGT)*FACT 
r)( 3) = ( 4 . * H M I X - E P F H G T 1 * F A : T 

C "^OALCULATE DISTANCES AT WHICH NEW IMAGES 
C B F : G M F IMPORTANT 

(-**»t*52* J*.*•***•****•**«**•*******•»**••**'**••**••***»*•***'****'*""' 
IFIOINl.LE.C.1 GOTO 39 
GO TO I 3 1 , 3 2 . 3 3 , 3 4 . 3 5 1 . J S T A B 

^ 31 XC!NI=!DINI/(Il0.*.0r08891l**(I/I.OOI 
GO TO 3 ° 

C C S T A B I L I T Y 
32 X C ( N l = ( 0 ( N l / ( 

GO TO 3 9 
C 0 S T A B I L I T Y 

3 3 X C ! N 1 = ! D I N 1 / I 
GO TO 3 9 

^ 34 X C I N ) = I D I N I / ! 2 1 . 5 * . C C C 9 P 9 1 l » * l l / . 5 6 l 
GO TO 3 9 

'' 35 XC?N1 = I D I N 1 / I 1 4 . » . 0 r r 9 e o | 1 * * 1 1 / . 5 3 1 
3 0 CONTINUE 

I F I X . G E . X C I 111 N F = 1 
I F | X . G E . X C ( 2 I 1 NP=2 
I F ! X . G E . X C I 3 1 1 NF=3 
RETURN 

SUBROUTINE CR D N K XR , Y" , X S , Y S , T , X , Yl 
C T I S WIND D K E C T I O N i r F G l ^ „ ^ , , 
C r o o p " SYSTEM I S +X L f F T AND +Y DOWN. 

TT=t 
SI=270.-T 
T-T*!3.1416/180.1 , 
S1=SI*I3.1416/180.1 
XR=-X» 
XS--XS 
YP=-YR 
YS=-YS 
XRR=XR-XS + .C1 
YRR=YP-YS+.C1 
H-SORT !XRR»*2+YRR**2) 
APG= ABSIYRP/XRRl • 
PHI= ATANIAR31 
IF!XP^ 11.2,2 

1 I C I Y R R I 3 . 4 . 4 
2 I F I Y R B I 5 . 6 . 6 
5 P H I - - O H I 

5 0 TO 6 
4 P H I = 3 . 1 4 1 6 - P H I 

G3 TO 6 
3 P H I = 3 . 1 4 1 6 + P H I 
6 CONTINUE 

'' T H E T A = P H I - S I 
COST= C O S I T H E T A l 
S I N T - S I N I T H E T A l 
X = H * C O S I T H F T A I 
X R - - X P 
xs=-xs 
Y= A B S I H * 
T = T T 
YR — YR 
Y S = - Y S 
RETURN 

S I N I T H E T A l l 

i r j ^ R O U T I N E L : S S F T ! 0 U T 3 A T . N 0 B M A X . N P M A X . N S - . I E P R l 

" C O M M O N / B L K S K / B L K I I I 

JlfrPULKll25pC01 
5 F^^*^*^^S^BSix*NPMAX.4l 

NOOMAX.NPMAXl 
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I I I 

1"=! IPYERR I DUMMY I.GT.O IRE TURN 
CALL PUTPNTI'FMIS • , 2 4 * 4 * N S R" . 41 
CALL PUTPNTI'HFFF -.24«4*NSR-.4 
I F ! I P T E S K D U M M Y ) . G T . C I ^ F T U R N ' 
I E P R = r ^ ^ ' ^ ^ " " - ' " " ~ ' ^ ^ ' ' - " ' S - I L B L K I I G F T I - H E F F 

P F T U P M 

ENTRY RELLCS 

CALL FREF 
PPTIION 
F N O 

syeRnuTiNE LCSIA ,OUTO«T,MOPMAX,NPI'AXI 
lA^tf T I T L K l N D A T F d ) STAIl l PApJi 1 , 
R'=AL*4 AINOPMA X , l ) , OUTDAT! 11,HOUR I D 
RETURN 
FMTPY P U T L C S I n U T D A T , N ) 

o n 10 J = l , N P M A X 
A I N , J ) = o y T n A T ! J ) 

1 " OONTINUE 
RFTURM 

ENTKY G F T L C S n u T O A T , N I 

00 2C J = l , N P M A X 
o i ) T n a T | J ) = A I N , J ) 

20 : O M I N U E 
RETURM 

EMT^Y t " ^ I N T | M 0 B S , N P A 5 4 « - , T I T L E , D A T E , - I O U P , S T A , P A R A M ) 

5 E T l J P ^ ' ' " ' ^ ' " ^ ' * ' " ' ^ ^ 5 ' ' " ' * ° ' ^ " ' " T ' - E ' n A T F , H O U P , S - A , P A P A M , N O S « A X ) 
END 

I t C T S ^ x ' r ' ' ^ " " ^ " " ' » ' » ^ . ' r T , J C T , T I T L ; , P r w T l , . 0 . T 2 , C O L T l , " 0 L r 2 , 

P p ' ; ' C ? r A ' ' ? J 5 i , ^ l , \ T w O - n i M E N S I O N 1 4 L ARRAY. I T 
PI^INTS A T I J L F L I N F ANfl TWO L I N F S OF - f l D - V J 
T A ^ V r . ^ ' " ' ^ - " ' ' " • = FDLLOWFD PY 53 L I N F S i j : i 
TO TFM COLUMNS W n r P L J S THF INOFX ,"01 l l« \ l 
WMICH " O N T A t N S OflTF SN|n HOUO ^ 3 L J « N , 
AP3UMF^ITS A 3 F . ^ ' ' " • 

ARdY - THF T^J0.^)JMF^^5t^|^J4L ARR^Y 
TO BF P P I N T F D . 

TCT - NUMOFp OF POWS IN' ARRAY. 
JCT - NUMBER OP COLUMNS I N ARRAY 

T I T L P 
ROWTl 

P0WT2 

C O L T l 

C OL T 2 

" ^ ^ ' ' I U U S ^ ? i A 5 ? r i ! ^ i i f 5 ? ^ n n i . c o L T 2 i i ) 

PA".E T I T L E l l C A f l ) . 
AP5AY D I M F N S l n N F p BY I C T . OON-
' • A I N I N G DATF FOR EACH P o i 
l A O ) . " " ^ ' * 
ARRAY O I M F N S l n N F p py j C T , CON
T A I N I N G HOUR FOR FA'-H PoJ - ^ 

A 4 , P P I N T E " AS A 2 ) . 
ARRAY D I M E N S I O N F n BY j C T , CON
T A I N I N G F I R S T L I N F ^ O F T T L F 
^OR F4CH COLJMN I A S ) , 
ARRAY DIMENSIONFO BY J f T , CON
T A I N I N G SECOND L I N E OF r T L " 
FOR FACH COLJMN A P I . ^ 

1211) 

20 
4C 

45 
46 

4 7 

R'^AL*4 
I 1=1 
IJ=1 
IMAX=0 
JMAX=C 
MAX = 0 
I F L A0,=0 
I ENn=JCT 
" I N l = MAX+ l • 
M A X - M I N C I M A X + I O , l E N C ) 
K I I F L A G . N E . O ) GO TO 4 7 
NRnw=r 
CDNT TNUF 
P R I ^ I | 1 0 , I T I T L - I I I , I = 1 , 1 " | 
" P I N T 2 3 0 , I C 3 L T K J C 1 , J C - M I N , w \ X l 
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65 

PRINT 230,|i"3LT2( JC1.JC = M1N.MAX) 

PRINT 230 
IMAX=MINCI11+52.ICTI 
i m F=iMex-11 + 5 
NPOw=N«nw+I0IF 
JMAX=MINO!IJ+Q.JCTl 

PRINT 2 4 O ! R P W T 1 ! II .RnwT2!I I.IARAYd, Jl .J-IJ.JMAXl 

CONTINUF 

--- - -- ICTI GO TO 7C 

70 

eo 

82 

84 

130 

150 
140 

210 
220 
23C 
240 

DCL 

IF! IMAX.GE. 
I l = iwix+l 
GO TO 46 
IF! .IMAX.GE.JCTI 30 TO 13C 
II = l 
IJ=JMAX+1 
I F I I N O O W + I O I F - 5 7 1 . G T . O l GP TO 84 
I F I AG=1 
r,n r n 4 0 
IFLAO, = 0 
30 TO 4C 
r O N T I N U F 
DO 140 1 = 1 . 2 5 
P R I N T 150 
F O R M A T ! ' ' 1 
COMTINUF 
R E T UP N) 
F H R M M I 1 H 1 . 1 9 X . 1 0 A 8 I 
F O R M A T ! / / / ! 
F 0 R M A T d 2 X , 1 0 l 4 X . A 8 l I 
F 0 R M A T I l X . A P . l X , S 2 . i r F 1 2 . 3 1 

A P P A T A ' : PROC OPT 1 3NS I "A I N I ; , . , , T . . , I - M 
PATF 1 I M I T S F l X E O " I N A R Y I N l T I AL I 0 1 . „ „ , . ^ ^ 
L O W F C r n A T E I D A T F L I « I T S 1 C H \ P | 8 I n ^ N T R n L L E O , 
U P P F R l P A T E i n A T E L I - I T S I C H A R O I CONTROLLED; 

' ' ' ' f T j i r m ' K S FIXED BINARY. 
2 PAPAMS F I X F D B I N A R Y . 
2 STARTING PATF C H A R I 6 I . 

m l ' s T ^ I ? ^ F i " K I L c " S F | i § ^ ^ . STAT IONS l CONTROLLPn, 
2~NAME C H A P I S l , 
2 POINTER P IXED B I N A R Y , 
2 PAPAMS "^ixFD B I N A R Y : 

FILE PARAM (FiLE.,HEACEP. 
2"NAMF CHAP(»T; 

TODAY C"'NTROLLEP. 
2 DATE CHAP(6I. 

2 ^ ^ " V I ^ ^ X M ( F I L E . H E A O F R . 
YESTERDAY CnNTROLLED. 

2 DATF rHAP(61, 

2 ^"'"J'^^RAM (FILE HEADER. 

?^Ai-s^irTr.'?i,^3S'*^?x^E^^grNiRY; 

1 SOURCE HEAPCR p,, 

' Hs r i^^5^?i5^sr' 
-^^'jl8tiR^F:^?S^^^?STAT,0NS,. 

2 XS 
2 YS 
2 ZS 

2 PEP: 

DCL 

OCL 

DCL 

DCL 

DCL 

DCL 
DCL 
nCL 
DCL 
DCL 
PCL 

DCL 

1 

I 

. P A R A M S I C O N T R O L L E D , 

. P A ' A M ? « ; 

, P A J A M S I 5 

1 s : 
2 

HRC' -
2 N 5 M E 

C H A R I S l , 

OCL 

DCL 

OCL 
DCL 
DCL 

1 
c;-ii lR'"F PARA", i j . ^ w , . - j ^ 

• 2 S T A N A M E C H A R I S T . 
2 N A M F C H A R O I ; ^ ^ 

S " U R C E C A T A C O N T P P L L E P . 
2 D 5 T E C H A P ( 8 1 . 
2 HOUR ( 2 4 1 . 

3 VAl UF (SOUP 
-% CO? ( S O I I R C ^ S l CPNTRP_ 
g r ^ F P T O R S FTXFP B INARY 

^fS°tTATl3N'(RFc"p^0RSl CHAROI. 
2 XR I R ' ^ C F P T T P S I . 
2 YR ( R E C F P T O P S l . 
2 ZR ( R F C ^ P T O P S l . 

J,^?^^l^DrB!SEAr?^^;.^CES. CONTPOLLFP; 
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PCL 

on 

OCL 

DCL 

DCL 

DCL 

DCL 

PCL 

DCL 

DCL 
OCL 

NEXT : 

CONTROLLED. 

2 S02 ( P F C F D T P R S I ; 
O I IT_STAT i : jMS i = I X F r p i N i A P Y , 
OUT PAPA"5 F I X F O B I N A R Y ; 

1 n n t P U T HEAP '^c , 
2 I IREL ( IC) C H A P ( 8 ) , 
2 STATIONS FIXFD P I N A P Y , 
2 PAPAMS FIXEC BINARY, 
2 NHMRFR OB.F; 

1 OUTPUT StATTON (PUTPUT HE ADER.ST AT IONS1 CONTROLLFD. 
2 N T M E C H A R O I , 
2 PPINTEP FIXF" BINARY, 
2 PABAMS FIXFO R I N A P Y ; 

1 OUTPUT PARAM (OUTPUT H E A O G p . P A R A M S ) C P N T R O L L F D , 
2 STATION CHARIBlT 
2 NAME CHAR O I ; 

1 OUM OUTPUT PARAM(1001 
J STATION CHAP(R|, 
2 NAME rHAR(8l; 

1 nUT_PARAM (OUT PAPAMSI CPNTROLLFD. 
2 POINTER FTxrr BINARY, 
2 DELAY FIXED "ECIMAL (21; 

1 OUM GUT PAPAM (ICCl CONTROLLFD, 
7 P O T N T E P FIXFO BIMAFY, 
2 "ELAY FIXFD DECIMAL (21: 

PUTPUT DATA PATE :HAR(ai, PUTPUT DATA HOUR CHAR(41. 
PUTPUT DAT^ OARAM(nuTPilT HF A"E P . PAR A M^l C ONTRDLL î F; 
PRINT TlTLF"(ir) FLOAT prciMAL (161. 

PRINT PATE (Nl|MeFp_nBS MAX) CONTRPLLEP FLOAT DECIMAL (161. 
PRINT'HOUR (NUMREP OPS MAX) C O N T R P L L ' ^ P F L P A T DECIMAL ( 61, 
PRINT STtTIPM (OUTPUT EiFApFp.pfRAMSl CONTROLLED 
FLPAI'DECIMAL (161, " 

(OUTPUT HFADFR.PARAMSI CONTROLLFD 
( 1 6 ) ; " 

GETCARD 

END: 

INPUT: 
DCL 
OCL 
DCL 

OCL 
DCL 

H A R O l , 3PT3 C H A R O I , O P T L I S T C H A P O O I ; 
" I F I L E _ H E A 3 E R 1 ; 

!FILE_STATIONl; 

IFILE PARAMI; 

PRINT M A " t 
F L O A T ' D E C m A L 
CARP CH, \P| BC) : 
O P T l C H A R ! 3 ) , QPT2 
RFAn F I L E I ^ S S T E P ) INTO 
ALLPCATF F I L F S T A T I O N ; 
RPAP F I L F I M A C T F R ) INTO 
ALLOCATC F I L = PARAM; 
PFAO F I L F I M A S T E P ) INTO .-
ALLPCATE TOOAY; ALLOCATE YESTERDAY; 
RFAFJ F I L F I S m i P C E ) INTO ISPUPCF H F A O F R l ; 
spupc Fs = rouRr r HE A O E P . S T A T I O N S ; " 
AL10C6TE SOUPCr S T A T I C M 
READ F I L F I S D U P f E l INTO I< ;0UPCr S T A T I O N l ; 
A L L O C A T F S P U P C F PARAM; 
READ F I L F I S O U P f E l INTO OOURCF PAP,«M| ; 
ALI OCATE SPUPCF PATA; ALLOCATF !5 S Q 2 ; ALLPCATE 0 HFAT 
/ » REGIN NFW C A 5 E » / 
CLPSF F I L E I M A S T F P I : 
ONI ENiOFiLF IMASTFB I p F r . i N ; 
PUT L I S T I - P N P OF F I L E SEN!SFp ON M ASTFR - I SK I P ; 
0,0 TO NEXT ; F N D ; 
REAP F I L E I M A S T E R l I G N O R E O l : 
CLPSF F I L E I S D U R C F ) ; 
PN F^JpF ILE I SOIJRCF) B E G I N ; 
PUT L I S T I - E N C PF F I L E SENSE" PM S O U P C F ' 1 S K I P ; 
GP TO NEXT ; F M p ; 
R E t P F I L F I 5 0 U R C C ) I G N O R F O ) ; 
CLPSF F I L E I C C P P S ) ; 
GET E D I T I C A R P ) l A K O ) ) ; 
WRITE F I L E I C A R P S ) FROM I C A - ^ D l : 
I F IMDC-XICARD,-FNO - l - . = r THFN 
I F I N D F X ! C APP , - STOP • )-, = r THFN r,C 

TP FNir); 
TC STOP; 

r,p TO GETCARP; 
CLPSF F T L E I C A R O S ) ; 
CALL I N P U T ; 
CALL SEARCH; 
GP TO Nf^XT; 
PROC ; 
PARAMS FTXPP B I N A R Y , POINT F I X E D R I N 4 R Y ; 
PFLAY F I X F D "EC IMAl 1 2 ) ; 
PFCfPTOR C H A R I S l , <;PUPCE C H A R I P ) ; 
ST4T I3 \ J C H A R O I , P A P A M C H A P ( ? 1 ; 
L l C H A R I 2 1 , L 2 r H A R | 2 l , L 3 C H A P I 2 ) , 
U l C H A R | 2 ) , L ' 2 C H A P | 2 ) , i l 3 C H A P | 2 ) ; 
ON NAME! CARPS ) °FG! N ; 
PUT LISTI-TH" FOLIPWING DATA IS OUT OF ORDER: ',PAT AFTFLP)SKIP; 
PP TO NFXT ; E N " ; 
• "N E N . o r l i C ( C A R P J , R F G I N ; 
PUT L I S T I • U M E X P E C I F D FPF ON CAPP I N P U T ' I S K ' P : 
GO TO NE»T:FNO; 

PUT LISTI'INPUT PATA'IPAGE; 
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SKIPl: 

DCL 

OCL 

POTl 
PPT2 
PPT3 
PT2, 

='YES' 
=-YFS' 
='YFS-
F3RT = 

;ELSE PPTl =-N0 
:FLSE PPT2 =-NO 
;':LSF PPT3 =-N0 
- ,0PT3ISKTP; 

GET FILEICARDSl ED IT ILAPFL1IIOAIP1); 
DO 1=1 TP 10; 
UN5 P E C I P R I N T _ T I T L F ! I ) 1 = U N S P F C I L A B F L I I)) ; 
FNP; 
PUT E O I T I L A B F L K 10AI81 ISKIP; 
GFT FILE ICARPSI "ATAIPPTLISTl; 
IF INDEX!DPTLIST,'FILE '1>C THFN 
IF INDEXIIPTLIST,'PRINT'1>0 THEN 
IF IN0FXI3PTLIST.'PORT '1>0 THFN 
PUT LIST!'FILE='.OPTl.• PPTNT=',3 
GET FILEICARPS) PATAIPATF I I M I T S ) 
FPFE LPWFR_PATF; FREE" HRPFP "ATE; 
IF PATE LIM1TS=0 THEN RE3IN; 
PATF L l S ' I T S = l ; 
A L L O r A T E LOWER O A T F ; ALLOCATE U P R F O O A J F ; 
LOWFp D A T E ! 1 ) = - 5 T A P T I N G 0 A T = ; 
U P P E P ' D A T E ! 1 ) = F N o i N G D iTE ; 
PUT P S T M L O W F R " ' A T F ( X I ,UPP'=P P A T E ! 1) ) S i ' I P : 
GP TO S K I P K ' N C ; 
FLSF B E G I N ; 
A L L 3 0 A T F LOWEP P A T F ; ALLCCATF U P P E P DATE; 
GET F I L E I C A P D S T L I S T 

I I L 0 w r t < _ 0 A T F I I I , U P P E ' _ ' i A T E d ) DP I 
DO 1 = 1 I P " A T E L I M I T S ; 
PUT P A T A I L O W F P " D A T r ! I ) , U P P = P _ P A T E ! I ) l S < I P ; 
L l - S U B S T P I L O W E l T _ P A T F I 1 1 . 1 . 2 1 
L 2 = S U B S T R ! L 0 W F R _ P A T F d ) , 4 , 2 1 
L 3 = S U R S T R ! L 3 W F R _ P A T F ! I 1 , 7 , 2 1 
U l - S U R S T F I U P P E R _ o f T F ( I ( , 1 , 2 1 
U2=SUBSTPIUOPFR 0 A T E I I I , 4 , 2 1 
U3=SUBSTPI HPPFR P A T F | n , 7 , 2 1 
LOWER DATE! I ) = L T I I L 2 I t L 3 ; U P P E R . D A T E I 1 1 = U 1 I I U 2 11 U 3 ; 
FND;FRD; 

1 TO "ATF_LIMITS 11; 

.DIR' CALL FIN"; 

VEL' CALL FIND; 

CALL EiND; 

"ALL FIND: 

•STATION='MI DWAY ' ; P A R A M = - W I N D . 
IF POINT=0 THEN GO TP NFXT; 
MFT PDINTfPI I)=POIMT; 
SfATl3N=-MIDWAY-; P A P A M = ' W I N O . 
IF PDINT-U THFN GH TP NEXT; 

fllr^^i^Tf r,i^l;??'^II»M=.TURNER.C ; CALL FIND; 
MET pblNTER!3) = P"iIMT; 
IF poiNT=0 THFN GO TO NFXT; 
STATI3N='NnP"P •; PAR AM-'MlX_HT 
IF poi\jT=:3 THEN 30 TO NEXT; 
MET POINTER 14) =P"'TNT; 
S T A T I D N = ' M I D W A Y ' ; PAPAM^.TFMP 
IF pniNT=G THEN GO TO MEXT; 
M F T P 0 I N T F R i 5 ) = P G I N T ; « 
^fHTTP O I CHAP 111 I N I T I A L ! ' l ' . ' 2 ' * , - 3 - , ' 
PP 1 = 1 TP q; 
S T A T I O N = - T . \ M - I I I C H A R I I 1 ; 
PAPAM=- WIND. rS iP ' ; 
TALL E I M P ; 
I F p r l N T = 0 THEN GD I P N E X T ; 
T A M P 3 I N T F S H . 1 1 = P 0 I N T ; 
P A P 5 M = - W I N P V F L ' ; 
CALL F INP; 
IF pniNT=0 THEN GD TO NEXT: 
TAM PJIV'TPP I I .21=PPINT; 
PAprM='SP2'; 
CALL EIND; 
I'F P P I N T = 0 THEN GP IP NEXT: 
TAM POINTER I I,31 = P0INT; 
F N P T /* TAM LPOP */ 
PUT LISTI'PECFPTOP RFCUESTS'ISKIP; 
GET FILFICAPOS) OATAIPECEPTOPSl; 
IF R F : F P T D R S = 0 THFN R E G I N ; 
PUT LISTI'NO RECEPTOR PEOUcSTS'1SKlP: 
FPFE REC DATA; ALLOCATE RFC.PATA; KTAM=C 
"0 J=l TD RECEPTORS; 
GET FILFICARPSI PATAIRECEPTPP ,X,Y.Z1 ; 
PUT DATAIRFCFPTPP.X.Y.7 ISKIP; 
ICHA CHAR 1 1 ) ; 
ICHA -SUPSTRIRECEPTPR,5,1); 
I = I C H A ; 
PUT DATA I J , I C H M S K I P ; 
K T A M d ) = l ; 
" ^ ^ - R J I J ' S I ^ ^ i O ^ ' J > = R E C E P T P R ; 
R E C . D A T A . X R I J ) = x ; 
R E C . D A T A . Y R I J ) = Y ; 
P F C . C A T A . Z R ! j ) = ? ; 

, ' 7 ' . ' ? ' l ; 
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SKIP2: 

FIND: 

(EATER THAN 130' ISKIP; 

FNP; 
PUT DATA I K T A M I S K I P ; 

TFT b , ' , ^ J ! , ^ ? J , ' J . 5 ^ * ^ ' 0 ' ^ R E O U F S T S - I S K I P ; 
GFT F I L E I C A P P S I DATA I PUT S T A T I O N S ) : 
CUTPUT.HFAJ^FP. S T A T I ONS = O U T . S T A T I P N S + P F C F P T a R S ; 

ALLOCATF 3 U T P U T ~ S T A T I P N ; 
OUT P A P A M S = r ; 
I F l l I T S T A T I 3 N 5 = 0 THEN B E G I N ; 
00 T o ' l J i o ' ^ " ? l i n STATIONS P F O U F S T F P ' I S K I P ; 
i»Li 1 u s K IP 2 ; F ND ; 
ALLPCATF DUM OUT PARAM; 
ALLOCATE D U M " P U T P U T PARAM; 
DO 1=1 TP PUT STATinNS; 
GFT FILEICARPS) DATA! STATION.PAP«M<:) ; 
PUT DATAISTATIONISKIP; ' ̂ "-""^ '• 
IE PARAMS=0 THFN 3FGIN; 
PUT LIST!',N0 P A R A M E T E R REOUFSTS'ISKIO; 

GO TO NFXT;FNP; 

I F 0 U T , P A R A M S + P A R A M S > I 0 0 THFN R F G I N : 
G P ' T O ' N E X T - E N P " " ' PARAMETERS GREATER 
: ^ | | ; P U T . S T A f ION I I I . N A M F = STA T I O N ; 
n U T P U T . S T A T I P N I I I . P P I N T E P = PUT PARAMS; 
P U T P U T . S T A T I O N I I I . PA R A MS= PA P A ' S ; 
o p J = l TO PAPAMS; 
OELAY = C ; 
GET F I L E I C ^ P ^ S ) O A T A I P A R A M , P E L A Y ) ; 
PUT D A T A ( P A R A M , " F L ; i Y , < ; ^ [ P . " - ' ^ ' - ' ' " • 
I^ I ) ;^ -2^ ' ' 'PL 'T-PAR4M(CUT P A R A M S + J ) . S T A T I 0 N = < : T A T I 0 N -
pUM| .nUTPUT_PARAM(OUT:PAPAMS + J ) : N A S F = P A R A M ; 

i c P0TNT=3 THEN GP TO NEXT; 
"UM.OUT PARAMIOUT P A R A M S + J ) . P P I N T F R = p n i N T ' 

ENP:"yi-p^XR%*::'pi,'n^?r/''s+j,.nE^Y=DFL?}?^' 
PUf_PAPAMS=OUT P«RAMS+PAPAMS-

END; /*STATION~LnpP »/ 

CL'J?^'^-^'''"'"''P*'"'"S = PUT PAPAMS + RFCFPTORS: 

FPFE OUTPUT PARAM; " 'UHi, 

ALLOCATF 3UTPUT~P0RSM; 
FPFE OUT " A P A M ; 
4 L L 3 C A T F OUT PAPAM; 
" R f P pajfjj S T A T i O M ; 
ALLPCATF PR I N T ~ S T « T I o r i ; 
FREE P R I N T M^MF; 
ALLOCATF RR IP,jT~NAMr ; 
PP J = l TO OUT PARAMS; 
PUTPUT P A < A M | 3 ) = 0 U M PUTPUT P A P A M ( J ) -
OUT P A P A M ( J ) = C U M P U T P A P A M T J ) ; 
S T « T I 0 N = PUTPUT P S ' R A M r j ) . S T U ON-
PARAM =PUTPUT-PARA^^ J K N A M E '• 
U N < ; P E C ( P P I N T . S T A T I O M ( J ) ) = U N ^ P F r ! S T A T I P N l • 
UNSPEC(PPINT:MAMF (J )UuNSPFC(p Ip I i?? ' ' 
FREE D U M . O U T P U T PARAM; 
EREE DUM OUT P A P A M ; 
DO 1=1 T G RECEPTORS; 

pIpIi?'^i^|':'"*-^''""'"" = 
P A R A M S + I - l ; 

F I N D I T : 

U N S P E C T P R I N T S t A T l O N l P u i ' PAR AMS+I 1 I - l lMCOFr , c T A T T n i , . 
U N S P E C I P R I N T I N A M F ( O U T r P ^ R A M ^ t l M U - U N S P ^ c l p A R i r ^ i i 

" LOSE F I L E I C A R P S ) ; 
RETURN; 
PPPC ; 
PO N-I TO FILF HEADER.STATIONS-

no Ml?'^iR''Ff,'!=^r5J$'''I0N(N).NAMF H F M R F G I N ; 

fC o;L.I"r^,'tS,5^"ICN(N).PARAMS; ' 

THFN*?,rT5'^rq^???''"'LE.STATI0N(N).PPINTER+M).NAMF 

lNFl'7*H^"n'^i/''^''* "'"''̂  SLOCX*/ 
?'-'lMk'SIi;irf-£"*^^''^ATION STATION NAME '.STATION. 
PP?NT = 0? SF^U^N-^*"^ -.PARAM.' C»NNOT BF'FA5ND?1SX IP: 
Sr.r'JrfhlrJJ^'^in'^'Nl.POINTFR + M; 
PUT DATAlSTATION,PAPAM,POINTISKIP; 
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RETURN; 
END FIND; 
END INPUT; 

SEARCH: ppnc: 
DCL HOUR FIXFO BINARY, HMl FIXED BINARY; 
OCL PATE KEY BITIll I NI TI AL I - 0 • n 1 , HpltP KEY R I K l l INITIAL C J ' B l ; 
DCL OATE"LIMIT FIXFO BINARY, HOUR LIMIT FIXED 3INARY; 
OCL DELAY HPUR FIXED BINAPY; 
OCL YEAR ! ! H A F ( 2 1 , MONTH CHAR(2I, PAY rHAR(2l; 
DCL PLUMES FXT ENTRY, PETCPDE E I X E C S I M A R Y EXT; 

D A T E _ L I M I T = I : 
NUMBER P P S = C ; 
FREE P D T P U T PATA PARAM; ALLOCATE OUTPUT DATA PAPAM; 

/ * SET MAX C R S F R V A T T O M S - AT MOST ONE YEAR5 ' W O ' T H - » / 
NUMBER PPS MAX-MIN' ( 2 5 C 0 t C / P U T P H T . H E A P F R . P A R A M S , ? D O j I ; 
PUT D A T A ( N U M R F H o p s M A X I S K I P ; 
EPFc pRi rgT P A T E " ; ALLOCATF P R I N T . D M E : 
FBFF P R I N T HOUR ; ALLOCATE PPTNT.,HOnP; . 
CALL L C S S E T I P U T P U T DATA P A R A M ( 1 ) , N O M B F R . O R > . M f X , 
OUTPUT HEAP EP.PARA M S , S P D R C E S , I E P P ) ; 
IF IERP>r THEN B E G I N ; ,„„..^,,r„,n. 

PUT LIST ('UNABLE TO ALLOCATE EUl K STOP AGE' ) SX IP; 
R F T U R N ; E N P ; 
ON F N D E I l E I M A S T E R ) B E G I N ; . , , „ 
PUT L l S T I ' E N D OF F I L E SENSED ON M A S T E R ' ) S K I P ; 
P U T ^ L I S T K S ^ A R C F I STARTED AT TIME ' , T I M E I S K I P ; 
REAP F I L F I M A S T E R ) INTO I T O D A Y l ; 
YESTFROAY=TODAY; 

r iATF* ; - / » 1 POP ON OATFS - TEST BETWEEN DATE L I M I T S • / 
DATES. / p TPOAY.DAtC=LOWER EATE I D A T E . L I M I T 1 THEN R E G I N ; 

r F ' b P A y . 3 r T F ; u P P F ^ . P A ? E ; i D A T E . l I M I T l THEN ^ E G I N : 
P A T E . K E Y = ' 0 ' B : D A T F _ L I M I T = D A T F _ L I M I T + 1 : GO TO HOURS. 

I F 6 A T F K E Y = ' C ' R THFN GO TP NEWDATE; 
HOURS' / » L Q P P ' P N HOURS * / , , _ . . , . . 
SfcAP- READ F I L F I S P U R C E l INTP I S P U R C F . D A T A l : 
' ' • * YEAR = S U P S T P | T P P A Y . P A T E , 1 , 2 ; 

M P N T H = S U B S T P i n P A Y . D A T e , 3 . 2 •; 

op H n U R = l ~ T O 2 4 ; 

c T A Q ^ ' - T O " A Y H O U P 1 . P A ° A M | M F T P O I N T E R I S I I : 
^ ^ ? 2 I T - O A V HPIIP PARA" !MFT P D I N T E R I 4 ) ) ; 
^ ^ i 2 : ^ o S A Y I H ? U P ) : P A R ' M ! M i T : P P I N T E R ! 5 ) l : 

REC 0 A T A . S P 2 = 0 . ; 

°-s°5i^SiS3i?Ays^^^^y^^&R^2i^]ii;i^J: 
°̂ ^ ^:\'^c[V' ''''' s/̂ ^ îp.; 

j = p ; 

I? K T A M I I I U O THEN BEGIN; 

^Sii ipS^^t^i^sv^p- ' -"- -^"-- - ' ' ' '"" 
i ^ | ! J f i f c V = i Y I ^ P u J i r P A P A M ! T A M . P O I N T E R I N A L T ! n . l l l : 

;^uS!iS5^!H;b^^!T^v?s;^^^Rii:^i.= 
J , ^ „ ! j n T P n A Y ^ ^ 8 u J i : " A P A " ( T A M _ P n l N I E R I N A L T d l . 2 1 1 ; 

W S I J l ' T O n i Y ^ M P u J u P A R A M I M F T . P O I N T E R O l l ; 

F I ^ P I / * PECFPTPP LPOP * ' 
Ct 

S P U R C E S . ' i s V r K Y S I l l i z H ^ i i ^ A f d l . R E C E P T O P S . X R d l . T P I l l . Z R ' l l . 

TP REAP; 

& f r / M F ^ S r 0 p ' 5 ' n , ' . R . T E M P . W S ( l l . W O . l ) . S T A B . H M I X . 

^ ^ ^ r N ^ i n i l l o I l ^ i i n A h U . R E C E P T O R S . , f?^uii^p^irr5^N^s • ,̂,̂ . 
PUT L I S T I ' E R P O R I N CCPUFF ' 1 S K I P . 
RFTURN; F N P ; . ^ „ , . „ , 

/ * STORE OUPUT PARAMETERS * / 

^ r . r ? ? V r N i ' ( 3 U T P U T _ D A T A _ H 0 U R l E D I T ( H M l l ( F ( 2 . . X ( 2 i n 
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PP J=l TP PUT PARAMS: 
PELAY H0UR = H P D R - 0 U T PARAM(J 1.DFLAY; 
IF P E T A Y H 0 U R < 1 T H F R BEGIN; 
OUTPUT P 5 T A P A R A M ( J ) = 
YFSTERriAY.PlRAM(24 + DFLA Y.HOUR.OUT PARAM. PO INTFR (J 1 ) ; 
GO TO SKIP; END; 
ELSE RFGIN; 
PUTPUT D M A P.^RAM(J| = 
TODAY.PARAMTPELAY HOUR,PUT.PARAM. POINTFRI J 1 I; END; 

SKIP: FNP; /• PAPAM LPPP •/ 
PO 1=1 TP RFFFpToRS: 
OUTPUT OATA PARAMIOUT PAPAMS+I 1-S02(I I ; 
END; /r R E C P P T O R LOOP */ 
IE NUMBER 0 R S + 1 > N U M B E R OBS MAX THFN BEGIN; 
PUT L I S T ( T M A X I M U M N U M B F R O P O P S F P V A T I O N S EXCEEDEO'ISKIP; 
GO TP WRITF; EMp; 
NUMRrR_OPS=NUMBFR ORS+l; 
N - N U M P E R 3RS; 
UNSPECIPPINT PATFINl1=UNSPFC!0UTPUT.PATA DATEI; 
UNSPFCIPPINT HPURIN))=UNSPECIOUTPUT PtTA"H3URI: 
"ALL PUTLCSinUTPilT DATA PARAMIll,NlT 
END; /* HPUR LPPP ^/ 

NEW3ATE:IF DATF.I IMiT>0ATF LIMITS THEN 30 TP WRITF; 
Y E S T F R P A Y = T O O A Y ; 
READ F I L F I M A S T E R I INTO ITODAYl; 
GO TP PATES; 

WRITE: /* SEARCH FINISHED */ 
PUT LISTI'SEARCH FINISHED AT TIME ',TIMEISKIP; 
CLOSE FILF IMASTERl; 
IF NUM3EP OeS=0 THEM BEGIN: 
PUT LIST|T\jo DRSERVATIONS WERE ^DUNP WITHIN BANDS' ISKIP; 
RETURN ;END; 

GO TO JUMPl; 
FRO" IPUTPUT HEAOER1; 
FROM IOUTPUT STATIONl: 
FROM |OUTPUT"PARAM); 

IE 3PT1='NO • THEN 
WRITE FILEIOUTPUT) 
WRITE FILEIOUTPUT) 
WRITE FILEIOUTPUTl 

JUMPl: 
/• 

JUMP2: 

JUMP3: 

STPP: 

"P N=l TP NUMRFR_pns; 
CALL GFTLCSIOUTPUT DATA PARAMIll,Nl; 
WRITE FILEIOUTPUTl"FROM"lpnTPUT 3ATA PARAMI; 
ENP; 
CLOSE FILF lOUTPUTI: 
IF 0PT2 ='N0 ' THFN GO TP JUMP2; 
CLOSE F U F| SYSPRIMTI ; */ 
CAIL PRINTINUMBEP PBS,PUTPUT HFADFP.PARAMS, 
PRINT.TITLEIll,PRrNT_DATFIll7PRINT HPURIll,PRINT STATIONIIl 
PRINTNAMEHIl: " ~ 
IF 0PT3='Na • THFN GO TQ JUMP3; 
ERFF pRir.iT DATE; FREE PRINT HOUR; 
PUT LISTI-FORT OPTION NOT A V A I L I B L E -ISKIP; 
CALL RELLCS; 
RFTUPN ; 
ENO SEARCH; 
ENP APDATA; 
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SUP POUT INE P P I N T R ( B L K , M A X S I Z , J O R T N T 1 

MANIPULATES POINTERS FOP VARIAPLF <:TPPAGF 
ADJUSTS STORAGE IF STPR'GE FXC(=EOEC 
MULT=2 NON S T A N D A P P I N T F G F R 
MULT-4 STANDARD INTEGER PR REAL 
MULT-R NPN STANPAoo REAL 

REAL*P BLK 
R F A L * e N A M E , N A M L S T , B L A N K 
REAL NAM1,NAM2 
INTEGER A L L P C 1 , A L L 0 C 2 

D I M E N S I O N B L K I 1 1 
D I M E N S I O N N A M 1 I 2 I , N A M 2 ! 2 1 

COMMON/LOCATE/ L S T M , M A X M , L S T R , M A X B , I N D X M , I N D X B , I PR INT 
C O M M D N / T A B L F S / N A M L « ; T I I 0 0 1 , L E N L S T I 1 0 3 I , I P T L S T I 1 D D 1 , 

I L E N ! I C U l . M L T ! 1 0 0 1 .NNA MS 
COMMPN/BFLAGS/ I F L A G I I C C l 
CQMMON/NAMBLK/NAME 
COMMON/PTFRR/MPTERR 

EQUIVALENCE I N A M E . N A M 2 I 

DATA B L A N K / ' • / 
DATA M A X B L K / l o c r O C / . J U M P / 1 / 

NNAMS=0 
MPTERR^C 
0 0 5 1 = 1 , ICC 
N A M L < : T ! I 1 =0 
I P T L S T I I 1=0 
L E N L S T I I l = o 
L F v ( i ) = o 
M L T I I 1=0 
I E L ^ G I I l = P 

5 C P M T N U E 
MAXM=MAXSIZ 
I L P C = A L L P C 2 d E R P , 2 * M A X M I 
I E | I L P C . E O . O I G P TO l t 4 C 
k o C M - I L P C 
J L O r = L P C F I R L K 1 
INOX = 1 I L D C - J L O C 1 / 8 
I N C X M r l N P X 
L S T M = I N P X + 1 
MAXFM=MAXM 
MAXM=MAXM+IN3X 
MAXR=MAXPLK » 
ILPO=C 
I F ! M,^XR.EO.OIGP TO 10 
I I r " = A L L O r 1 ! I E R P , 2 * M A X B I 
l E d L ' c . E d . O . A N P . J U M P . F O . P l G P TO K 5 C 
I F I I L D C . E Q . C |MAXR = r 

i r CONTINUE 
ILPOR= ILOC 
INPX = ! I L n C - J L P O l / 8 
I N jnxR=INPX 
L S T P = I N D X + 1 
MAXER-MAXR 
MAXR="AXR+ INDX 
CALL P ' G S E T I R L K l 
CALL R E C S ' - T I B L K l 
I P R I M T - J P P I N T 
PP 15 I = L S T M , M A X M 
B L K I I ) = C 

15 CONTINUE 
\ F , I P R I N T . L T . 2 ) G P TP 16 
LPUM=L S T M - I N p X M 
MPUM = MAXM-K 'DXM 
P R I N T 2 5 , L r U M , M O U M 

16 rPNTINIIF 
IF(N1AXER.FQ.C)RETUPN 
oo ?r I=LSTP,**AXP 
BLK I I )=0 

20 CDNTIMIJE 
^^ I F , IPRINT.LT.2)RFTUPN 

LPUM = LSTR-IN'DXP 

" j i r i i i i ' 5 l « Y ^ ^ ^ ' ^ l ^ ^ ' ^ i ^ ^ 5 r ^ - H M L O C A T i n N ' i n , 

I ' TO LOCATION'KOI 
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RETURN 

ENTRY BULKIMAXSIZI 

JUMP=r 
MAXRLK=MAXSIZ 
RFTURN 

ENJTRY FREE 

I F I I L P C M . F Q . O I P E T U R N 
CALL F R E E 2 ! I L 0 C M , 2 * M A X F M 1 
I F ! I L P C R . F O . O I R E T U R N 
C A I t F R E E 1 I I L P C R , 2 * « A X F B 1 

RETURN 

ENTRY P U T P N T | N A M 1 , L F N D U M , M U L T 1 

PUT ARRAY NAME AND PPINTEP I N TABLE - ALLOCATE TO MAIN 

NAM2I 1 I = N A M 1 ! 1) 
N A M 2 I 2 ) = N A M 1 | 2 ) ^ „ , , „ 
L F N G T H = ! ! L E N D U M - 1 ) * M U L T + 8 I / P 

^ T ^ ' R i : ^ , r L ^ ^ r R ; ' E ; ( c ' E F S E ' ? ' l i 3 L ^ i s ' E A R B A G E I S CLEARED OUT 
CALL PURGEIOUMMYl 
I F ! L S T M + L F N G T H . G T . " A X M ) G O TP 5C 

' ' ' O I N N A M S + l . G T . l o r ) " A L L PURGFIOUMMY) 
I F I N N A M S + K G T I I O O C A L L PURGEPIDUMMY) 

l^^r;rfT^SAjF'-°^'E8oJS iS^? AND P3INTER I N TA3LE 
NNAMS=NNAMS+1 
NAMLSTINNAMS)=NAMF 
I P T L S T I N N A M S I - L S T M 
LFNLST !NNAMSI=LENGTH 
LFNINNAMS l -LENPUM 
MLTINNAMSI=MULT 
I F L A G I N N A M S 1 = 0 
LSTM=LSTM+LFNGTH 
I F I I P R I N T . L T . 2 1 R E T U R N 
IOUM = I P T L S T I N N A M S ) - I NDXM 
PRINT 4 0 , N A M E , I D U M 

4 c " a R M A T d T H 0 E N T R Y FOR ARRAY A e , 3 5 H HAS JEEN ^JADE I N THF POINTER TAB 
I L F / Q H POINTFS = I i r ' , o H " P L LFN = I 5 , 1 C H PRIG LEN = I 5 , 6 H M J L T - T 5 . 
26H RULK=15 ) 

RETURN 

ENTRY P U T R L K I N A M l , L F N P U M , M U L T ) 

RUT ARRAY NAME « (v|o p p i N T F R I N TABLE - ALLOCATE TO BULK 

' g A M 2 d )=NAM1( 1 ) 

, L E N L S T I N N A M S ) , L E N I N N A M S ) , M L T ! N N A « S ) , 

N A M ? | 2 ) = N A M 1 | 2 ) 
I F N G T H = I I L EMOUM-1)*MULT + 8 1 / 8 

5C CPMTINUF 
I F I L S T R + L E N G T H - l . L E . M A X P I G C TO 6 0 
STCRAGF WILL ° F FxCFEOFD UNLESS 3ARBAG 
CALL PIIRGFR IDUMMY I 
IE ILSTR + L E N G T H . G T . M A X 3 I G O TP ICCO 

6C CPNTINUF 

E IS CLEARED OJT 

CONTINUE 
IE ( M N « ' J S + 1 . G T . IODIC »LL PURGEIOUMMYl 
1 F ( N N A M S + 1 . P T . l O r l C A L L PURGFPI DUMMY 1 
IE (K jMAMS+ l .GT . 1 0 0 )G0 TO 1020 
ENOUGH STORfGF - RFCORP NAME AND POINTFR I N TABLE 
l\iMAMS = NNAMS + l l\j i>] U •" > - N 'N M " O T 1 
N A M L S T ! N N A M S ) = N A M E 
I P T L S T I N N A M S ) = L S T 8 
LENLST !NNAMS)=LENG 
LENINNAMS)=LENDUM 
MLKNNSMS ) =MULT 
I F L A G I N N A M S ) = 1 
LSTR=LSTP+LFNGTH 
I F ! I P R I N T . L T . 2 ) R E T U R N 
I P U M = I P T L S T I N N A M S ) - I NO 
PR IMT 4 P , NAME , l o i j M 

1 I F L AGINNAMS) 
RETURN 

ENTRY W I P O U T I N A M l ) 

xe , L E N L S T I N N A M S I , L E N ! N N A M S 1 . M L T I N N A M S 1 . 
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PECnPD NAME I N PURGE TABLE 

CALL G E T N I N A M l . N l 
I F I N . F Q . O I R F T U R N 
NAMl S K N l - B L A N K 
I F ! I P R I N T . L T . 2 1 R E T U R N 
P R I N T 7C.NAME , . , . „ , , . , 

7C F0PMATI7HCAPRAY A R , 3 5 H HAS BEEN PLACED I N THE PURGE T A P L ^ l 
PFTURN 

ENTRY D U M P I N A M l . L U M P l 

DUMP VARIABLE D I M E N S I O N ARRAY ON STANDARD OUTPUT 

I F | I PR I N T . E O . O . D P . I PR I N T . E Q . 2 1 R F T U R N 
CALL G E T N I N A M l . N l 
I F I N . F Q . O I R F T U R N 
I P r i N T = I P T L S T I N I 
I M I N U S = I N O X M 
I F H F l A G I N I . E 0 . 1 1 1 M I N U S = INCXP 
I D U M = I P T L S T I N I - I M I N U S 

80 ' F n J J i l T ! l ' 5 l ' l O P r / M ^ ' ! ^ r A R R A Y ' k l ' : ^ ^ ' p O I N T F « = i n . 8 H L E N G T H - I 1 " ! 
GO TO I 9 0 . 11 C I 3 0 1 . LUMP 

90 r O N T I N U E 
I F I M L T I N 1 . E 0 . 4 1 G P I P IOC 
CALL P R T I I I B L K ! I P O I N T l . L F N I N I l 
RETURN 

100 CONTINUE 
CALL P R T I 2 I R L K I I P O I N T l . L E N I N I l 
RETURN 

110 C P M I N U E 
I F I M L T I N I . E 0 . 8 1 G 0 TO 12C 
rAI_L P R I R K B L K I I P O I N T I . L E N I N l l 
RETURN 

120 r j ^ ' J I ^ ^ f ^ i p L K l I P O I N T l . L E N I N l l 
RETURN 

13C CONTINUE 
T F I M L T I N I . E Q . 8 1 G 0 TP 14C 
CALL P R T A K P L K I I P O I N T l . L E N I N I l 

1>P Cr°5FpRTA2!RLKI IPOINTl.LENINl I 
RFTURN 

ENTRY G F T P N T I N A M I . I O T I 

GFT POINTER CORRESP^NUING TO ARRAY NAMF 

CALL G E T N ! N A M 1 , N I 
I F I N . G T . O I G O TO IOC 
RETURN 

190 CONTINUE 

{^ i rEL 'Ur5KEQ. l l IMINUS = INDXB 

RETURN 

ENTRY C L E A R I N A M l 1 

i CLEARS ARRAY CPRRFSPPNDTNG TO NAME 

CALL G E T N I N A M l . N l 
I F I N . E O . O I R E T U R N 
L F f j G T H - L E N L S K N l 
T P T = I P T L S T | N 1 
DO 2 3 c ' l = l , L E N G T H 
B L K d P T + I - l > = ' 5 

''" ^2?1^^V^T.LT.21«ETURN 
240 rnl'^hi7'^f^T9^'^y AS.ITH HAS BEEN CLEARFDI 

RETURN 

? PRINT FRR3R MESSAGES 



H-52 

ICCO CONTINUE 
NPTFPP=NPTERR+1 

1 0 1 " F O P M l T l ^ i H r ^ T O R A G F ^ E j ^ E E D E D DURING REQUEST FOR STORAGE OF ARRAY 
1 , / P H L E N G T H = I 1 0 1 

RFTUPN 
1C20 CONTINUE 

NPTFRp^^jpTERR + l 
133D FORMATI40H0M4XIMUM NUMRFP PF F N T R I E S I N MAMF TABLE FXCEEDEPI 

RFTUPN 
1041" C P N I I N U F 

M P T F R P ^ M P f F R R H 
PRINT 10 50 

1050 FORMATI'OMAIN STPRAGF CANNOT RF ALLOCATFP') 
REHIPN 

1C6C CONTINUF 
PRINT 1C70 
NPTFRR = NPTEPP + 1 .,^„,, 

lt7Q FORMAT!"rRUL< STORAGE CANNOT BF ALLOCATED'I 
RETURN 
FNP 
SUBROUTINE G E T N I N A M l . N l 

C 
RFAL*R NAME.N^MLST 
REAL NAM1,NAM2 

C 
D I M F N S I P N N A M l I 2 I , N 4 M 2 ! 2 ) 
COMMPN/LPCATE/ L S T M . M £ X M , L S T B , M A X F , I N P X M , I N P X R , I P R I N T 
C P M M Q N / T A B L E S / N A M L S T d C O . L E N L S I i n C K I P T L S T i n D l . 

I L F N d C O l . M L T ! I C O ) ,NNA MS 
COMMON/NAMRl K/NSME 

C 
EQUIVALENCE ! N A M E , N A M 2 ) 

r 
N=C 
N A M 2 ! 1 ) = N A M 1 I 1 ) 
N A M 2 ! 2 ) = N A M 1 | 2 1 
I F I N N A M S . E O . C I G P TP 2C 
DO IC N = l , N N A M S 
I E ( N A M L S T ( N 1 . F 0 . N A M F | R F T U P N 

IC CONTINUE 
20 " O N T I N U F 

N = o 
IF( IPRINT.LT.2IRFTUPN 
PRINT 30,NAME 

30 EOPMAT(7H0AR3AY A8,34H CANNOT RF FPUNO IN THE NAME TABLEI 
RFTURN 
END 
SUBROUTINE R E D S E T I R L K I 

C 
C REDEFINES ARRAY NAME 
r 

REAL*P PLK 
RFAL*R NAMF,NAMLST,BI ANK,PUMNAM 
REAL NAM1,NAM2 

P IMFNSIDN RLKI 1) 
DIMENSION N A M K 21 ,NAM2( 21 ,DUM(2I 

COMMON/LDC ATE/ LSIM,MAXM,LSTB,MAXB, I NDXM.INDXB,IPRINT 
COMMON/TABLES/NAML ST (ICC I, LENL S K I 301 , IPTLST (1301 , 

1LFN( 1001,MLT( ICOI .NNAMS 
COMMON/BFLAGS/ l E L A G d O O l 
CPMMPN/NAMRK/NAMF 
COMMPN/PTFRP/NPTFRR 

EOU T VALENCE ( NA MF , NAM2 I , ( DUMMY, D U M d I 1 

DATA BLANK/' '/,PUMNAM/'DUMNAM'/ 

RETURN 

ENTRY REDFF(NAM1,LFNDUM,MULT1 

CALL GETN(NAM1,NI 
1E(N.GT.CIGP TO 3C 

C 
C NAME NOT IN TARLE SO PUT IT THERE 
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CALL PUTPNT(NAME,LENCUM,MULT1 , 
RETURN 

30 CONTINUE 
LFNNEW=I ILENDIIM-l l*MULT + 6l/8 
LFNnLP=LENLSTIMl 
IFILFNNEW.FQ.LENOLPlRFTURN 
IFILFNNEW.GT.LENOLOIGO TO 60 

C 
C NEW LENGTH LESS THAN OLP LENGTH 
C 

IFINNAMS + l.LE. ICOIGO TO 50 
CALL PURGEIOUMMYl 
IFINNAMS+l.LE . K O G O TP 50 
CALL PURGFBIDUMMY) 
IFINNAMS+I.I E. ICC )G0 TO 50 
NOTFRP-NPTERR+1 
PRINT 4C 

4C FnPMATI49H0MAXIMUM NUMBER PF E N T R I E S IN NAME TARLF E X C E E D E D ) 
R FTURN 

50 CONTINUE 
NNAMS=NNAMS+1 
L1=NNAMS-N-1 
PP 55 L=1,L1 
K=NNAMS-L 
N A M l S T I K + 1 ) = N A M L S T ! K ) 
I P T L S K K + 1 1 = I P T L S T ! K I 
L E N L S K K + 1 I = L F N L S T | K 1 
LFN I K + 1 I = L E N I K l 
MLT I K + 1 1 = M L T I K l 
I F I AGIK + I 1 = I F L A G ! K 1 

55 CONTINUE 
L F N L S T ! N I = L F N N ? W 
L F N I N I = L F N O U M 
MLT(N1=MULT 
N A M L S T ( N + 1 l=BLANK 
I P T L S T ( N + 1 l = I P T L 5 T ( N I + LENNEW 
L F N L S T ( N + 1 )=LFNOLD-LFNMEW 
I F I I P R I N T . L T . 2 1 R F T U R N 
I M I N U S = I N D X M 
I F I I F I A G I N 1 . E 0 . 1 I I M I N U S = INDXB 

^ S V N ? ' 5 l U l M E : i ^ u r ' .LENLSKN I.LENIN I.MLKN I. 
5 6 ^ F a P M A i | 1 7 H 0 E N T P Y FOR ARRAY « P ; 3 5 H HAS R E E N MADE I N THF POINTER TAR 

1 L F / ° H P O I N T E R - I I C ' H PPL L E r = I 5 . 1 C H ORIG L E N = I 5 . 5 H M U L T - I 5 , 
26H B U L K = I 5 I 

RETURN 
6 r CONTINUF 

C NEW LENGTH GRFATFR THAN OLD LENGTH 
C 

NAMLSTINI=DUMNAM 
CALL PUTPNTINAME,LENOUM,MULT 1 
I F I N A M L S K N ) . E O . D U M N A M I G O TO 90 
CALL GETNIDUMNAM.N) 
I F I N . G T . O I G O TP " 0 
NPTFPP=NPTEPR+1 
RETURN 

OC CONTINUE 
NAMLST IN)=SLANK 
PO ICC L = 1 , L E N 0 L D 
L S U R 1 = I P T L S T ! N ) + L - 1 
LSU9 2 = I P T L S T ! N N A M S l + L - l 
R L K ! L S U R 2 I = B L K ! I S U R l l 

lOr CONTINUF 
RETURN 

SURROIITINE P R G S E T I B L K l 

C S I F T S STPRAGE AND E L T « I N A T E S ARRAYS I N THE PURGE TABLE 

C 
RFAL*R RLK 
R C J L * " N A M L S T , R L A N K 
D I M E N S I O N R L K I 1 ) 

' CPMMON/LPCATF/ LSTM M A X M . L S p . M A X B . I N P X M . I N D X B j I P R I N T 

COMMON/TABLES/NAMLSTI ICC l . L E N L i M i L u i . i 
I L F M I C O I . M L T H C C I . N N A M S 

COMMPM/PFLAGS/ l E L A G I l O C I 

OATA B L A N K / - ' ' 
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IMA1N=LSTM 
I B U L K = L S T B 
RETURN 

ENTRY PURG E ILS T LOCI 

I S T A P T = I M A T N 
K F Y = - 1 
MAXBLK=MAXM 
IMINUS=INDXM 
IFINNAMS.GT.OIGO TO 5 
LSTLOC=LSTM 
PFTUPM 

ENTRY P U R G E B I L S T L O C l 

1START=IBULK 
<FY = o 
MAX" !K=MAXR 
IM INUS= INOXR 
I F ( N N A M S . G T . 0 I G P I P 5 
LSTLPC=LSTB 
RFTURN 

5 CONTINUE 
IMPV=ISTAPT 
!NAM=C 
m 4 0 N = l , N N A M S 
i F | K E Y + I F L A G I N l . N E . C I G O TO 10 
I N A M = I N A M + 1 
N A M L S T I I N A M I - N A M L S K N I 
I P T L S T I I N A M ) = I P T L S T | N 1 
L E N L S T I I N A M l - L E N L S K N l 
LEN( I N A M l - L E N I N l 
M L T I I N A M | = M L T ! N 1 
I F L A G I I N A M 1 = I F L A G I N 1 
GO TO 4 0 

IC CONTINUE 
I F I N A M L S K N l . E O . R L A N K 1 GP TO 4 0 
NAME MOT BLANK - SO SAVE I T 
I M A X = L E N L S T ! N 1 
I F I I M O V . E O . I P T L S T I N l I G O TP 3C 
DP 2 " I - l , I M A X 
ISUR1=IM0V+I-1 
ISUR2 = IPTL5TI NI + I-1 
BLK!ISUB11=BLK!ISUB21 

Zr CONTINUE 
30 CONTINUE 

INAM=INAM+1 
NAMLST! INAM1 = NAMLSTIN1 
IPTLSTIINAM)=IMOV 
LENLSK INAMI- IMAX 
LENIINAMI=LFN(NI 
MLTIINAM)=MLT(N) 
IFLAGIINAM)=IFLAGIN) 
IM3V=IM0V+IMAX 

40 r O N T I N l l F 
NNAMS=INAM 
IFIKFY.FO.OIGO TO 41 
ISTM=IMOV 
GO TO 42 

4 1 CONITUMJF 
LSTP=IMOV 

42 CPNTINUF 
LSTRLK=IMOV 
L S T L n C = L S T P L K - I M I N U S 
PP 45 I = L S T P L K , M A X R L K 
R L K I I ) = C . 

45 CONTINUE 
I F I INNAMS + n . G T . l O P ) GP TO 4 9 
I F | I P R I N T . L T . 2 1 P E T U R N 

49 CPNTINUF 
PRINT 50 

50 FORMAT! -ISTORAGE HAS RFFN SIFTpp') 

ENTRY STATUS 

IF I INNAMS + ll.GT.irPI GP TO 51 
IF! IPR INT.LT. 21RETI,IPN 

51 CONTINUF 
PRINT 55 

55 FORMATI'CCURRFNT STATUS PF CONTAINER ARRAY IS AS FnLl3.»S'/ 
11HC7X2HND6X4HNAMF3X7HP0INTER3X7HPRL '_ ' " ' 
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26X4HBULK1 
DO 7C N=l,NNAMS 
IMINUS=INDXM 
I F I I F L A G I N I . E 0 . 1 I I M I N U S = I N D X B 
i m i M - I P T L S T I N l - I M I N U S 
P R I N T 6 C , N , N A M L S T ! N I , I D U M , L E N L S T I N ) , L E N I N ) , M L T I N 1 , I F L A G ! N 1 

60 FORMAT!1 I 1 0 , 2 X « R , R I 1 C I 
70 CONTINUE 

RETURN 
END 
FUNCTION I G E H N A M l l 

r 
C GET POINTER CORRESPONDING T O A P P A Y NAME REAL*P NAME,NAMl ST,BLANK 

REAL NAM1,NAM2 

DIMFNSIPN NAMl!21,NAM2!21 

OGMMPN/LOCATF/ LSTM,MAXM.LSTB,MAXB,INDXM,INDXB, IPRINT 
COMMON/TABLES/NAMLSTI1001 , LENLSTI1001,1PTLSTI130 1 . 

ILFNIiool.MLT!ICOl.NNAMS 
COMMON/BFLAGS/ IFLAGIICC) 
CQMMON/NAMRLK/NAMF 
COMMON/PTERR/NPTFRP 

EQUIVALENCE INAME,NAM21 
C 

I P T = P 
CALL G F T N ! N A M 1 , N 1 
I F I N . G T . O I G O TO 10 
PETUPN 

10 CONTINUF 
I G E T - I P T L S T I N l 
I F I I P R I N T . L T . 2 I R E T U R N 
I M I N U S = I N D X M 
O ! I F L A G ! N 1 . E 0 . 1 1 I M I N U S = INPXP 
I O U M = I P T L S T ( N I - I M I N U S 

60 F ^ ^ r A T t l O ^ r p S l N i E r F j p ' A R R A l AP ,3RH HAS BEEN EXTRACTED E P O M P D I N T F 

IR T A B L E / 9 H P O I N T E R = I 1 P , 6 H RULK= I1C1 
RETURN 
SURPnuTINE PRTIl I J , L E N G T H | 

C PRINTS NON STANDARD INTFGEP ARRAY 

INTEGFR*2 J d l 

'' PRINT 10, I JILl ,L-l.LFN3THl , 
10 FPRMATI24I51 

RETURN 
SURRPUTINE PRTI2 IJ.IENGTHI 

C PRINTS STANLARO INTEGER ARRAY 
r 

DIMENSION J d l 
'' PRINT I C I JIL1.L=1.LFNGTH1 

in FORMAT!12I1CI 
RETURN 

SURRPUTINE PRTRl lA.LENGTHl 

C PRINTS STANDARD REAL ARRAY 

DIMENSION A d l 
'' PRINT IC.(AIL1.L=1.LFNGTH1 

10 FOPMATIPF15.TI 
RETURN 

SUBROUTINE PRTR2 l A . L E N G T H l 

C P R I N T S NON STANDARO REAL APPAY 

R E A L * F A l 1 1 
^ P R I N T I C . I A I L l . L - l . L E N G T H l 

I J F O R M A H R E 1 5 . 7 1 
RFTURN 
SUBRPUTINE P R T A l l A . L E N G T H l 

C 

I 
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P R I N T ? STANPARP H O I L E R I T H ARRAY 

P I M F N S I D N A d l 

PRINT I C ! A I L l . L - l . L E N G T H I 
10 F O R M r T l l H 2 5 C 4 1 

RFTURN 
FND 
SUBROUTINE PRTA2 l A . L E N G T H l 

PRINTS NON < ; T A N 0 A R D H O L L E R I T H ARRAY 

RFAL*P A H I 

PRINT I C ! A I L 1 . L = 1 . L F N G T H I 
10 F O R M A T I I H 1 2 A 3 1 

RETURN 
FND 
FUNCTION IPTERRIPUMMYI 

RETURNS NUMBER OF FRRPRS THAT HAVE OCCURED I N POINTER ROUTINES 

COMMON/PTERR/NPTFRP 

IPTFRR=NPTERR 
NPTERR=0 
RFTURN 
END 

FUNCTION I L A S T I O U M M Y I 

RETURNS F I R S T A V A I L A R L E LPCATION I N CPNTAINER ARRAY 

CPMMON/LDCATE/ L S T M , M A X M , L S T P , M A X P , I N P X M , I N C X R , I P P I N T 
I L A S T = L S T M - I N P X M 
RFTURN 
FND 
FUNCTIDN ILASTBIDUMMYI 
RETURNS FIRST AVAILABLE LOCATION IN CONTAINER ARRAY 
OF PULK CORF 

COM MON/LOC A IE/ LSTM,MAXM,LSTP,MAxe,INPXM, INOXR.IPPINT 

ILASTP-LSIB-INDXR 
RETURN 
FND 
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FORTRAN START 

* C A L L I N G SEQUENCE CALL F P R T R A N ( F T N R T N , F L A G , A , 8 , C , 
FLAG < C I F NO PARAMETERS 

EXTRN 
:;NTRY 
BC 
PC 
DC 
SIM 
RALR 
USING 
LR 
LA 
ST 
ST 

ST 

FLAG = 
FLAG = 

IHEERRA 
FIOCLSE 
15,12(151 
X'07' 
CLT'FpRTRAN' 
14.12,12(131 
12,0 
*.12 
8.13 
13.SAVF 
13.8(81 
8.4( 131 

15.SAVE+16 

r 
N 

I F NO STRING PATA I N PARAMETER L I S T 
IE F I R 5 T N PARAMETERS ARE STRINGS 

SAVE R F G I S T f O S 
F S T A R L I S H BASE REGISTER 

DACF R 8 13 LPAO P L / I SAVE AREA POINTFJ 
' ^ * 5 ^ V» ? i CAUF FORTRAN'S SAVE AREA POINTER 

I A 1 3 . S A V F ^ J | ; ; , « « ^ j , ^ ^ ^ ? p ,^ j p L / i <;,VF AREA 
STORE P L / I SAVE AREA POINTER I N FORTRAN'S SAVE AREA 
STORE APCPFSS PF FORTRAN INI 

F I F T H WORD DE I T S SAVE ARFA 
FPR TRACEBACK 

^ ^ " ^ s T v ^ S * ? E l r S ^ E R T I r I T r 8 r s ^ A * V ^ ^ J 2 ^ ; 5 u ^ ^ X P E C T S F E G I S T E , , 3 
TO P P I N T TO SAVF AREA PF SUPERVISOR — FORTRAN. 

I F i/TKFOM L P A " APORFSS PF IRCPM , „ „ , 
k . , l ! ' ^ i ? ^ 2 ? CALL I R F I N T TO I N I T I A L I Z E EpRT, 
RAL 1 4 . 6 4 ( 1 5 1 ^ LL 1 • POINTER 
L P l S A V E + 4 LOAD R L / I s a v ^ ^ AopRESS L 

1 ^ 4 ( 1 3 1 L " ' ^ PARFMETFO L I S T AopRESS 

L }l'^^JU LPAP \PDPESS PF FPPTRAN S J B P T N . 

L } 5 ' ? i $ i L3AP SAVE AREA POINTER 

* TEST FLAG FDR A N A L Y S I S OF PARAMETER L I S T 

L 3 : n ( 3 l LOAP FLAG ^ ^ ^ ^ ^ ^ , ^ ^ 

LTR 3 . 3 ^ . , , RPAN"H I F FLAGCO NOPARAMFTFRS 
RF NOPARM.CALL SFT PApiMFTER L I S T POINTFR 
LA I ' f l l l , . , , RRANOH I F ^ F L A G = C NO STRINGS 
RC NOSTRG,CALL OF STRING DPPE VECTOR - - SDV 

. O B T A I N S I R I N G AOPRESS ERPM 1ST WPRD HF S T R ' N ^ l ^ L ^ t ^ » 
SP 6 , 6 i p . n AOCPFSS OF SPV 

I OOP L 4 , 0 ( 6 , 1 1 l O A " 1ST WORD OE SPV 
*- t 2 , f ( 4 1 STPRF APORESS I N PARAMFTER ( 1 S T 

ST 2 , 0 ( 6 , 1 1 fNCRE^SF REGISTER FOR NFXT P » P M 
, H ^ 6 ,E0UR P ,ANCH-TE N NOT Z E R P 

* ; & L L FORTRAN SUBP'^UTINF 

CALL PALR . - AOOPFSS OF RETURN COP? 
L 5,RCAPOR k u T ZERO I N RETURN CDDF 
^ V r r ^ l ^ l ^ r p r O T E R 1 5 FPR T E R - I N ' L i RRDR , NOR M A L P F T J R N , 

: J,l^,',r:''ld''nW,VlVsll^^' NORMAL. ^̂ ^̂  , , , „ „ , ,,,, 
' ' \r z 'FRD?RFTCnnEO r F s f E O R ' T ' E ^ M ! N^L E R R O R ^ ^ ^ ^ ^ 

r 15,TERMERR ^ J R A N C H IF NTT A TERMINAL ERROR 
BC NOERR.CONTINUE S j T 1 I N RETURN CPOP : E R R P R 

PC ALWAYS.CONTINUF ^^,0 N P R M S L RFTJIjN 
RETCODEO C L I 1 ? J ^ 3 K X ; F E ' | | , , NORMAL RFTJRN ^ ^ ^ ^ 

SvC ^ e - ' ^ l ' P t l S T O P " " 
* RFSTPPE P L / I INTERRUPT SYSTEM 
r r i M T l w IE S P I E I H F F P R A , ( ( 1 , 131 . 1 5 1 
CONTINUE S P I . . 1 " - - 5 ^ ^ ^ ^ P ^ 4 PQINTEK 

L 1 3 . S A V E + 4 p fSTORE REGISTERS 
LM 
RR 14 

1 4 . 1 2 . 1 2 1 1 3 1 RETURN TO P L / I 

;; TlSEP FOR A RETURN COPE. 

CNPP C , 4 
F i n C L S E HC 1 5 . 1 2 ( 1 5 1 

H 
I S 

file:///PDPESS
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ST 
"VC 
MVC 
L 
BAL 
PC 
CNPP 

* RESTPRF P L / I 
RETURN 

* 

* 

S P I E 

MVC 
L 
LM 
BR 

O . R P G O 
R F r - 1 4 l 4 I . S A V E + 12 
S A V F + 1 2 1 4 1 . A R E T U R N 
O . V I R C O M 
1 4 . 6 R I 1 5 1 
A L 2 I C ) 
0 . 4 
INTERRUPT SYSTEM 
I H E E R R A . 1 1 1 . 1 3 ) . 1 5 1 

S A V F + 1 2 1 4 ) . R F G 1 4 
O . R E G O 
1 4 , 1 2 , 1 2 ! 1 3 ) 
14 

* STPRAGE S F C T I 3 N FOR FORTRAN 
SAVE 
VIRC3M 
POINTER 
ARETURN 
PCADDP 
TERMERR 
REG13 
REG14 
RCERR 
RCNORM 
RCSTOP 
FOUR 
NPPARM 
NOERR 
ZFPP 
NOSTRC 
ALWAYS 

PC 
DC 
CC 
PC 
or 
DC 
DC 
DC 
DC 
OC 
PC 
PC 
EQU 
EQU 
EOU 
"OU 
EOU 

* STORAGE AREA 

I R F ' O • 
V! I B C P M » | 
A I B A S E l 
A l RETURN) 
A I R E T C O P E I 
X L 4 ' c o n o o c i r ' 
F ' 0 ' 
E ' C 
F ' 1 ' 
F ' C 
F . - l l 
H ' 4 ' 
4 
7 
n 
R 
O 

FDR RETURN CODE TP 
* o p c L A R E RFTCOOE F I X F P BINARY 131 
RETC3PF 
CODE 

CSECT 
p r 
E N " 

F T ' 

ST^RF PL/I SAVE ARFA POINTFR 
REPLACE FPURTH WPP" pc SAVE 

AREA RY THE RFTURN A P Q R E S S 
LOAO APPPESS QE IRC3M 
CALL IREXIT TO CLOSE l/p P.S. 
AL7IRETUPN CnPFI 

RESTORE 4TH WORP OF SAVE «RFA 
IPAP PI/I SAVE ARFA PPINTFR 
RESTORE PL/I REGISTERS 
RFTUP^I TO PL/I 

INITIALIZE C30E TP ZERP 



4444 OOlBlbbO 


