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Chapter 1. Introduction

The sponsor of the PRISM project was the Office of Graduate Studies at California State
University, Los Angeles (CSULA). Program review at CSULA is a complex process not supported
by specialized software prior to the development of PRISM, thus, PRISM was envisioned as a
way to streamline the review process. In short, it involved college deans, department chairs,
program review subcommittee (PRS) members, and administrators collaborating on a number
of documents. The process is highly asynchronous and fluidic; many reviews occur
simultaneously and each review may have several documents in progress simultaneously.
Additionally, deadlines for documents change often throughout the process. See chapter 2 of
the PRISM Software Requirement Specification (SRS, see references for a hyperlink) for more
details on the review process.

The existing solution to conducting the program review process was driven not by
dedicated software, but by a combination of word-processing software and email. The complex
nature of the review process made this collaboration difficult and confusing, particularly for
new PRS members.

PRISM is a full-stack web application designed to streamline the review process at
CSULA. It provides convenient representation, storage, and transmission of data within all
reviews conducted and the tools to manipulate the data. The essential requirements of the
system, as summarized in the PRISM SRS, are:

e Track and provide an interface to view the progress of each review as it proceeds
through the review process
Store, track the progress of, and allow collaboration on review documents
Store and automatically source new documents from review document templates
Store meeting agendas and minutes
Maintain a calendar of PRS meetings and send email notifications upon changes
Track which programs are due for review
Send email notifications upon events relevant to the user

PRISM was implemented as a MEAN (Mongoose Express Angular Node) stack
application. It consists of an HTTP API based on RESTful principles and a single-page client-side
web application. It meets the requirements listed above and will be used starting during the
academic year of 2018-2019 at CSULA.

The core benefits of PRISM are centralization of all review information, simpler
management of review workflows for administrators, and automations of notifications and
coordination previously conducted via email.



Chapter 2. Related Works and Technology

During the initial stages of PRISM's development, it was determined that a web
application would best meet the needs of the Program Review Subcommittee. A web
application provides:

e Centralization and reliable data storage in a proper database
e Simple deployment - only one server must be deployed to run the application
e Existing resources for User Interface (Ul) development

With a web application in mind, the next decision to be made was the software ecosystem.
Though much of the development team lacked extensive experience in JavaScript, it was
chosen as the primary language for development across the entire stack. Chapters 2, 3, and 4 of
Appendix Il. Software Design Document detail this choice further.

Review processes at many other universities, similarly to the CSULA program review
process prior to the introduction of PRISM, depend largely on traditional document sharing via
email and coordination via a set of hard deadlines set by those involved. This lack of similar
systems led the team to examine the design of software accomplishing similar goals. One
example is GitHub, an online host for Git repositories. GitHub, similarly to PRISM, provides tools
for workflow management and hosts source-control repositories (similarly to how PRISM stores
all versions of all documents as they are developed). The design of GitHub is similar to PRISM
not only in versioning documents, but also in the way both systems display action feeds and
collections of documents on their respective front pages. The figure below depicts the GitHub
action feed.



Browse activity Discover repositories

. Dlouie90 pushed to master in Dlouie90/CSULA-DIRECTSTEM-Webservices 39 minutes ago
[ 722445+ Updating a package because github is annoying me about a sec...

. Dlouie90 pushed to master in Dlouie90/CSULA-DIRECTSTEM-Webservices 3 days ago
[ 2272822 Merge pull request #19 from cpham24/master
P8 4acae39 fixed displaying empty charts

View comparison for these 2 commits »

. Dlouie90 pushed to master in Dlouie90/CSULA-DIRECTSTEM-Webservices 3 days ago
[ 2154e66 Merge pull request #18 from cpham24/master

A sraese2 added performance bar charts

View comparison for these 2 commits »

ﬂ leannedavid pushed to dashboard-component in leannedavid/prism-frontend 3 days ago
B8 bevs17a Merge pull request #33 from leannedavid/master

n aa31la3 Merge pull request #32 from leannedavid/document-component

2 more commits =

leannedavid pushed to master in leannedavid/prism-frontend 3 days age

B8 2231123 Merge pull request #32 from leannedavid/document-component
B8 2574806 Update to use object models and fix document validation error

View comparison for these 2 commits »

Appendix I. Software Requirements Document Chapter 1.5 contains more details of resources
consulted during the design and implementation of PRISM.



Chapter 3. System Architecture
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The overall system was split into three categories of modules: frontend modules that
run on the client side, backend modules running on the server, and a static server to serve the
client-side code. This distinction was made to simplify development: the frontend and backend
can be developed simultaneously with relative ease once the REST API has been specified.

The server was split into a variety of interconnected modules to effectively meet the
requirements of the system. The reason for the large number of modules is to meet the
single-responsibility principle, which states that each module should have a single
responsibility. Having separate modules for different functionality makes development and
testing each module easier, and thus each module was chosen to perform a specific set of
functions corresponding to the requirements for the system.



Data Module
This module handles all the data interactions within the server. This connects all the modules
together.

Review Manager
The review manager tracks all the states of the review. The review contains a nodes object with
all the deadlines pertaining to the review. Administrators are able to extend deadlines. This

module works with the email module in order to send notifications to relevant users of
upcoming deadlines or completed documents.

Calendar Event Manager
This module tracks all the PRS meetings and events. Meetings and events can be created and

scheduled on a calendar. This module works with the e-mail module in order to send out
notifications of upcoming meetings and events.

Miscellaneous Resource Manager

This module handles all files accessible to everyone on PRS. This module interacts with the file
storage module for the upload and download of files.

Document Manager
This module handles all files and revisions related to the review. Users will be able to upload

revisions to a document. Administrators will be able to delete and restore to a previous
revision.

Template Manager

This module handles the templates used in the reviews. Users will be able to download these
templates.

File Storage

This module handles all file storage actions within the system. This module utilizes multer for
file uploads to the server. File uploads are limited to extensions doc, docx, and pdf.

E-mail

This module handles all e-mail functionality within the backend. Automated e-mails are sent
out when an event is triggered such as an upcoming deadline, meeting, document deadline,
and etc. There are custom templates that correspond with the type of e-mail being sent out.



This module utilizes three packages named nodemailer, cron, and
nodemailer-express-handlebars for ease of implementation.

Configuration

This module handles all user settings. Users may select to subscribe to a review for notifications
regarding deadlines.

Authentication

This module handles authentication to access the software. Users will be able to log in and
access the site using their CSULA credentials. Users will be given a token which will allow access
to the different endpoints as each endpoint requires a token.

Access Control

This module handles all access control within the system. Users will only see data they are
allowed access to. Access control consists of groups which have different privileges to certain
data. Administrators are able to add or remove users in those groups.



Chapter 4. Results and Conclusions

Results

PRISM is a complete web application that contains 80 endpoints, intricate data models,
a RESTful-esque api, and a user-friendly interface. The majority of the endpoints
implementation were completed in the winter; which allowed the front-end team to initiate the
development of the user interface in a timely manner. The data models required custom
validation modules and useful error handling code that logs errors and facilitates the debugging
process. The user interface implementation was completed in the end of the academic year;
which utilized a great amount of time for testing. The interface provides the user a standard
navigation bar to facilitate the access to different components of the system. The elegance of
the system’s user interface is derived from a meticulous approach to its design. As one can see
in the screenshots below, the user interface has a pleasant color schema and an intuitive
layout.

Screen Frameworks or Images

Login Component

User enters their login credentials, typically their Cal State LA information, to log into the
system.

%
B

PRISM
CALIFORNIA STATE UNIVERSITY OF LOS ANGELES

Please enter your CalStateLA credentials to log into the system.

@ Uusername

Copyright © 2017-2018, PRISM Team. All rights reserved.



Dashboard

Active Reviews Tab
Tab consists of current active reviews the user has a role in. As an Administrator, they are
allowed to edit lead reviewers, add and delete reviews.

Welcome, testAdmin1! Dashboard

T Active Reviews = Review Archive £= Recent Actions
# Dashboard

lend =
B4 Calendar + Create Review

™ University Hierarchy

& Resources Computer Science B.S. 2018-2019 > Mechanical Engineering B.S. 2018-2019 »
Computer Science Mechar gineering
& Group Manager Engineering Computer Science & Technology Engineering Computer Science & Technology
M Template Manager
Start Date: 04/13/2018 — 20% complete Start Date: 04/13/2018 — 10% complete
Finish Date: 04/25/2018 Finish Date: 05/01/2018
Lead Reviewer(s): Justin Sarenas Lead Reviewer(s): Karin Brown, Veronica Ramirez, Leanne David, Justin Sarenas
# Settings y
# Edit Lead Reviewers # Edit Lead Reviewers
S sldpaut  Delete Review @ Delete Review
Civil Engineering B.S. 2018-2019 > Art B.S. 2018-2019 >
Civil Engineering Art
Engineering Computer Science & Technology Colleges of Arts and Letters
Start Date: 04/13/2018 — 40% complete Start Date: 04/13/2018 — 30% complete
Finish Date: 04/16/2018 Finish Date: 04/22/2018
Lead Reviewer(s): Andrew McLees, Ben Solis, Leanne David, Justin Sarenas Lead Reviewer(s): Andrew McLees
# Edit Lead Reviewers & Edit Lead Reviewers
@ Delete Review @ Delete Review

Review Archive Tab
Tab consists of previously completed reviews for archival purposes. Users may look at previous
reviews as a template for an ongoing review.



Welcome, testAdmin1!

# Dashboard

8 Calendar

7 University Hierarchy
E= Resources

i Group Manager

B Template Manager

# Settings

® Sign Out

Dashboard

IW Active Reviews 7= Review Archive #= Recent Actions

Computer Science B.S. 2018-2019 >
Computer Science
Engineering Computer Science & Technology

Start Date: 04/13/2018 — 100% complete
Finish Date: 04/13/2018

Lead Reviewer(s): Ben Solis, first name last name, first name last name, first name last
name, first name last name, Andrew McLees

Computer Science M.D. 2018-2019 >
Computer Science
Engineering Computer Science & Technology

Start Date: 04/13/2018 — 100% complete

Finish Date: 04/13/2018

Lead Reviewer(s): Justin Sarenas, first name last name, first name last name, first name
last name, first name last name

Recent Actions tab

Tab displays all the recent actions users have taken within the system such as file uploads,
updates, and deletions.

Welcome, testAdmin1!

# Dashboard

4 Calendar

7= University Hierarchy

B> Resources
& Group Manager

B Template Manager

£ Settings

@ Sign Out

Dashboard

M Active Reviews 7= Review Archive

Recent Acticns

Search for...

Search for a user to return all their action history.

Leanne David updated a review
testAdmin1 on 04/13/2018 05:54:47

Leanne David created a new review
testAdmin1 on 04/13/2018 05:54:47

Leanne David updated a review
testAdmin1 on 04/13/2018 05:54:29

Leanne David created a new review
testAdmin1 on 04/13/2018 05:54:29

Leanne David created a new college Charter College of Education

testAdmin1 on 04/13/2018 05:46:21



Calendar Component
Tab displays a calendar with upcoming events complete with email notifications.

Welcome, testAdmin1! Previous | Today ‘ Next Apnl 2018 | Month | Week | Day
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
# Dashboard
| 5 @

) Calendar
7= University Hierarchy °
B> Resources 3 ’ s A

) 10 2 13 (2] 14

& Group Manager

M Template Manager

11:59 PM Senior Design Poster Due & x

11:59 PM Senior Design Presentation Slides #* x
% Settings

® Sign Out = i ! &

£ New Event |

University Hierarchy Component
Tab consists of the hierarchy at CSULA. Users will be able to navigate through the different
colleges, departments, and programs.

VAVAVAVA |
VA &Y
av

Welcome, testAdmin1! CO"egeS + Add College

Engineering Computer Science & Technology (ECST) &8 X
# Dashboard

Gelendar Departments

7= University Hierarchy

R O
Computer Science (CS) -
E> Resources P
Group Manager ]
@ 2 t) Mechanical Engineering (ME) - X
W Template Manager
20t
Electrical Engineering (EE) = X
2 Settings _
¢ 0!
Civil Engineering (CE) & X
® Sign Out
Colleges of Arts and Letters (A&L) 'ﬂ' :-"' X
College of Business and Economics (BE) £ % X
Charter College of Education (CCE) HE X

Copyright ©® 2017-2018, PRISM Team. All rights reserved.

Resources Component



Tab consists of additional resources of documents users may need.

VAVAVAVA |
Va 4¥|
ey

Welcome, testAdmin1! PRS Resources Download All m

rch Your Res 5 item(s)
# Dashboard
Calendar Title Uploaded By Date Uploaded
7= University Hierarchy =
External Review Process testAdmin 2018-04-12
E Resources
Program Review Internal Calendar testAdmin1 2018-04-12
& Group Manager
B Template Manager Program Review Schedule testAdmin 2018-04-11
Review of Degree Pragrams testAdmin? 2018-04-12
& Settings
User Manual testAdmin 2018-04-11
® Sign Out

Copyright ® 2017-2018, PRISM Team. All rights reserved.

Group Manager Component
Tab consists of access control for the system. Administrators are able to add and remove users
from groups. Groups restrict access to certain data within the system.

Welcome, testAdmin1!

o
8 GROUP MANAGER [ +]
# Dashboard
&) Calendar
7™ University Hierarchy PROGRAM REVIEW SUBCOMMITTEE n
& Resources
Username Name E-mail
i Group Manager
m Template Manager testPrs1 Andrew McLees email@example.com n
testPrs2 Ben Solis email@example.com u
# Settings
® Sign Out testPrs& Karin Brown email@example.com n
testPrs4 Leanne David email@example.com n
testPrs3 Justin Sarenas email@example.com n
testPrs6 Veronica Ramirez email@example.com n
testPrs9 first name last name email@example.com n
testPrs7 first name last name email@example.com n
testPrs8 first name last name email@example.com n

Template Manager Component



Tab consists of templates for previous reviews which users are able to download.

=
5

w

g
B
¥

Welcome, testAdmin1!

= TEMPLATE MANAGER B

# Dashboard

& Calendar
™ University Hi hy Template Title Eetimaten File Message Uploader Date Uploaded Groups Delete
niversity Hierarchy P Completion g P P P!
& Resources
External Review 24 N A Uik dmini
& Group Manager Report ays /A N/ nknown Administrators
B Template Manager
Questions 3 days N/A N/A Unknown Administrators
Response to
#Seitnos oe 3 days N/A N/A Unknown Administrators
Questions
@ Sign Out
Follow-up "
: 3 days NJA N/A Unknown Administrators
Questions
Response to Follow-
P 3 days N/A N/A Unknown Administrators

up Questions

Commendations
and 3 days N/A N/A Unknown Administrators
Recommendations

Self-stud
ey 3 days N/A N/A Unknown Administrators
Document
Draft Summary .
3 days N/A N/A Unknown Administrators

Report

Settings Component
Tab consists of user configurations which users will be able to edit such as their name, email,
and password.

VAVAViVa|
WA AV
w

Welcome, testAdmin1! © Profile
BASIC INFORMATION
# Dashboard
Calanaar First Name Leanne
7= University Hierarchy
Last Name David
E> Resources
& Group Manager E-mail email@example.com
B Template Manager

CHANGE PASSWORD

& Settings New Password Enter a new pa

® Sign Out
Confirm New Password Re-enter the ne:

[ save || cancel

Copyright © 2017-20" RISM Team. All rights reserved.

Review Component



Document Component - Main Version Tab
Tab consists of the program review process. The main version displays the current accepted
revision.

VAVAV.VA|

T Computer Science B.S. Review 2018-2019

# Dashboard
t Calendar

7 University Hierarchy

B> Resources

& Group Manager

W Template Manager

£ Settings
@ Sign Out

‘ Add Document ‘
SELF-STUDY DOCUMENT © Change Estimated Completion | A Finalize
[31 Main Version i= Previous Revisions < Comments

This tab halds the current version of the document. Previous versions of the same document can be feund in the revisions tab.

CURRENT VERSION

Currently no revision file
Click on the upload button to upload a file
If valid, this template box will be replaced with the newly uploaded revision

2, Upload New Revision

Document Component - Previous Revisions Tab
Tab displays all previous revisions that were uploaded. Administrator can delete and revert a
previous revision as the current one.



AAARN
Y 4
v

T Computer Science B.S. Review 2018-2019
* Suiont — . Bz s

# Calendar

7= University Hierarchy

Memomrdm o ndsrang
Estmaed Compiston: 4252018
B Resources

& Group Manager

Frel Summary Report
= Template Manager Estmated Completion: 4/16/2018

£ Settings
& Sign Out

Add Document

SELF-STUDY DOCUMENT

[ Main Version  iE Previous Revisions ~ © Comments

This tab holds previous revisions of the document for archiving purposes. Only the administrator can revert to any previous revision without losing the current version.

PREVIOUS REVISIONS

Uploading another file P
(2)=](=
testAdmin1 uploaded cs496x_Deliverables-1.docx on 04/13/2018 06:19:42

Uploading this file A —
Revision #1 | =@
testAdmin1 uploaded DesignDocumentation.docx on 04/13/2018 06:19:32 h

Document Component - Comments Tab

Tab displays the comments that are made by users under a certain document revision.

0]

AAAAN
\Y 4
w

e Computer Science B.S. Review 2018-2019
» oostoonrd =

[ Calendar
e,

& Group Manager B 3 /
—
P Gt 4162018 Esiroiod Campiekon 41672018

™ University Hierarchy

&= Resources

i Template Manager

# Settings

® Sign Out
| Add Document |

[3 Main Version

Filter comments based on revisions

Previous Revisions < Comments

© Comments are displayed from most recent to oldest.

Leanne David commented on External report submitted: :
Revision #3 - 04/13/2018 06:21:33

More comments for this file

Leanne David commented on External report submitted: :
Revision #3 - 04/13/2018 06:21:26



Document Component - Create External Upload Model
Tab displays form where administrators will be able to fill out in order to let an external
reviewer access the site and upload their document.

CREATE EXTERNAL UPLOAD FOR EXTERNAL REVIEWER

@ This will create a unique account for the external reviewer to upload their report for the given review. Once
the account is created, they shall receive an email with a link to this document.

First name Last name

Enter their first and last name

@ | Enter ausername

Create a unique username for the external reviewer

& email@example.com

Enter an email

Input a message to send to the external reviewer

Cancel

External Upload Component
Page which allows external reviewers to upload their document.

CALIFORNIA STATE UNIVERSITY OF LOS ANGELES

Upload External Review Report

© Please note that once submitted you may not re-upload another document
Contact the administrator for any questions or re-submission.

User Info

Leanne David (@leannetester)
leanne.skit@gmail.com

Message from Administrator: Please upload your review of the CSULA Computer Science BS Pragram for 2017-

2018.

External Review Report has been submitted.

Copyright © 2017-2018, PRISM Team. All rights reserved.



Conclusion

PRISM is a web application developed for the PRS to use in order to streamline the
processing of program reviews. The system was built using the MEAN stack; which is a popular
trend for web app development, since its use of only one programming language, Javascript,
throughout the stack makes development in a short time frame feasible. The system was split
into three categories of modules: frontend modules that run on the client side, backend
modules running on the server, and a static server to serve the client-side code. Furthermore,
the server was split into a variety of interconnected modules to effectively meet the
requirements of the project.

The main highlight of this project is the success of the review graph that was

implemented with major challenges. Its implementation entailed adapting the d3.js library into
the Angular platform. Another important highlight in the project is the success of using the
ng-bootstrap library to replace the problematic PrimeNG library midway through the front-end
development. PrimeNG failed to be the reliable user interface suite for Angular and made
front-end development unreasonably difficult. The interaction between PRISM and shibboleth
was not implemented due to administrative difficulties with the Cal State LA networking
authorities.

The most important follow-up work this project needs is the implementation of
adopting shibboleth for user authorization. This would allow users to sign in with their existing
Cal State LA credentials. A useful add-on to incorporate into PRISM is a real-time in-browser
document editor utilizing WebSockets. This would allow users to work on only one document
until it is finalized; rather than working on different versions of the same document. Another
useful capability to add on would be the customization of the review graph. This feature would
allow the users to generate a review graph that reflects a more detailed level of the review
process.



Chapter 5. References

The PRISM SRS and SRD were both references heavily in the creation of this document.
The intent of this document is to consolidate the various materials about PRISM into a single

document.
Andrew McLees's Honors College thesis on PRISM was referenced heavily in the writing

of chapter 2 as it had similar goals to this document.



