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Introduction

What is DeepLynx?

DeepLynx is an open-source ontology-based data warehouse created by INL to support the creation, life cycle of

Heuristic Evaluation

digital engineering projects, with a particular emphasis on digital twins [1]. Digital twins are systems that
represent physical assets and process in a real-time digital environment [1]. With DeepLynx users can store and Evaluate current Ul Persona Development
combine data from different data sources, create ontology, run analytics, along with other features [1]. Given the ”5'"9HN9"§et’?5 lﬁ?b"'ty
. . . . . eurstcs
nature of the projects stored in DeepLynx, users can store files like images, videos and several other assets
including ontological organization and ease of visualization between nodes[1]. Design a user survey,
analyze data, and
. develop personas.
General information of data warehouses and target users Redesign

Data warehouses are data management systems that support business activities, in particular queries and
analysis of vast amount of data [2]. Most well-known commercial data warehouses use Graphical User Interfaces
(GUIs) for users to interact with their systems [3]. Limited publications have addressed the design of these
interfaces and understanding of their target users. By contrast, DeepLynx is accessed by end users on a per-
project basis to manage and view their ontology and data. Because there is a broader audience of target users for
DeepLynx than a typical data warehouse, it is essential that DeepLynx has a useable and intuitive user interface.

Use Nielsen's
Usability Heuristics [4]
and Norman’s Principles
of Interactive Design [5]
to create
Figma mockups

Heuristic Evaluation

Evaluate new Ul
using Neilsen’s Usability

User Testing Heuristics [4]

Problem

A group of users
will complete a

Thinking Aloud
Test of our new Ul

The current users and development team acknowledge the need to improve the current Ul, not just for
aesthetics but to improve functionality and workflow of DeepLynx. Traditional data warehouse users are
developers, data scientists and business analysts [2]. DeepLynx users have a vast range of experience using data
warehouses, and diverse roles, including engineers, scientists and management positions. This unique target
audience requires a deeper understanding of their users to improve the current Ul design.

Solution

Existing Ul I Nielsen’s Heuristic Evaluation I Redesigned Ul I
) e e e —— Task: Edit a class

Search by Class Name Search by Class Description

ontainers Edit $CIassName Nuclear-Renewable-Storage Digital...
[ : Consistency and Standards Issue - Inconsistent and confusing interaction organization to

complete an action, along with inconsistent button labels.

Ontology / Classes / Edit $ClassName
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© Model Viewer

Visibility of System Status Issue - The scrollable pop-up does not indicate progress of the action
being completed. The pop-up is not labeled properly and the user is unsure of what they are doing.

B Files

Recognition Rather Than Recall Issue - There is a large amount of optional input fields that
make the action overwhelming and confusing for the user, which increases the users’ cognitive load.

genre genre enumeration
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CD Substitute scrollable pop-up with tabs for easier navigation

@ Consistent button labels

@ Distinction in key action buttons

Origin

[1=] 458424 album - contains - song album contains

Parent

aDeepLynx

Task: Edit a Type Mapping

Data Sources / $DataSource / Edit Type M;

- . . . . . Edit Type Mappin Nuclear-Renewable-Storage Digital...
Manage Data Mappings Consistency and Standards Issue - The current use of the “eye” icon implies edit action. There ype Mapping

The Type Mapping record and Transformation records are the workhorses of the type mapping system. A Type Mapping contains information as to which container and data source the

. . . .« .
e ) IS a Iarge a mount Of gl"dan(e text, WhICh |Sn t Seen In Other pages Of the a pp. type mapping belongs, a shape hash which is used to determine which objects to apply the type mapping to, and information denoting status. A Transformation belongs to a Type
X Mapping, and a Type Mapping can have as many Transformations as it wants. These are the individual actions that DeepLynx should perform on an object matching a certain Type
Type Mapping s D Model Viewer Mapping. Transformations are applied to an object to produce either a node or edge record, ready to be insggashipto the DeeplLynx database.
. 7 .
Match System and Real World Issue - Icons are not consistent to user’s prior knowledge and —

The Type Mapping record and Transformation records are the workhorses of the type mapping system. A Type Mapping contains information as to which . . . ’

container and data source the type mapping belongs, a shape hash which is used to determine which objects to apply the type mapping to, and expenences WhICh dlsconnECtS the users mental mOdEI- Transformations Create Node Current Data Set
information denoting status. A Transformation belongs to a Type Mapping, and a Type Mapping can have as many Transformations as it wants. These are the -

individual actions that DeeplLynx should perform on an object matching a certain Type Mapping. Transformations are applied to an object to produce either ° _eop o . . . . . . . id: ,

S node or edge record, reachto be inserked infto the Deeptynx dataibase Visibilty of System Status Issue - Required input fields are hidden until a specific action is o s

»rels: ’
s . J . u Select Class/Relationship Name Type Edit sensor:
Enable Type Mapping completed, where optional fields are showing, all resulting in the user being overwhelmed. ® ' veraion: 3000
@ Entity Node v ) supplier:
Transformations Create New Transformation rrent Data Set f Nodi e
Class/Relationship Name Actions . oge f Nod ,'.
@ o CD Incorporation breadcrumbs so users can know what they are currently editing.
lbum o - | na[;] o 1", st.ift Edg P
year: 2016,
Ik @ =] genre: " ", f Edge ,I’
description: m", e 1° . .
" - s retationshis: 0 @ Distinct button for the creation of the transformations f pr
}
@ = - 2 3 4
Consistent "pencil” icon for edit acti
onsistent pendli icon for eart action
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