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About Us




Graphite Digital
A student organization providing high-quality R&D and tech consulting services for companies.

Previous semester projects include:

e Creating websites for startups

e Designing a data auditing platform
from zero-to-one

e Researching and advising on Al
model selection and
implementation

e Optimizing logistical supply chain
data sets

e LLM benchmarking (in progress!)
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Current Problem Space

How do users currently conduct synthetic data review, and
how can we help to alleviate any pain points?

- ue



The Problem

“If I'm unsure about the process or answer, | just hope that
someone gets around to reviewing the question."

— IBM Developer

Users currently lack a standardized process or location
to review, edit, and approve synthetically generated data.
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Example Reviewal Process

Retrieve Synthetic Data —> Transfer CSV to Excel —> Review Synthetic Data

Use the Reviewed . : Manually Sort Data into
Synthetic Data Finalize JSON file Appropriate JSON file

Graphite Group | 7



Example Reviewal Process
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I I
| Retrieve Synthetic |
I Data I
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| into Appropriate I
| JSON file I
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Example Reviewal Process

created_by: IBM
domain: software language
seed_example

- qhat does the 'DisplayArea’ option of the 'AsaXMsg' macro signify?
ans playArea(d) is an option of "?AsaXMsg’ macro which indicates the display area towards which the multi-line output is to be targeted. It is assumed that the formatted output xisx multi-line. The displ
ay area option input 'd’ is a 1l-character input, provided to commands in the (MPL. The default is 'Z' which is the 'in-line' area. The caller must be using PL/X to use this option.This is not available on SP5.2.8 o
r earlier. When connecting (via ConnectID and EndConnect options of ‘AsaXMsg'), it is important that the display area be specified on the first WTO (the control line) and that descriptor codes 8 and 9 be specified.
- How would I comment out a section of code in PLX without any compiler issues?
answer: The simplest approach would be to use the PLX Compiler Control statements '@LOGIC;" and '@ENDLOGIC;' around the section of code you do not want to be processed by the compiler. The compiler lists the so
urce records between these markers on the source listing but does not process any of the records in the block in any other way. Using the more common single line comment ("!’) and multiline PLX comments ('/* */°) a
re an option as well, but be sure to avoid including semicolons in these comments as they may cause informational messages to be generated by the compiler.
- How do I reference a specific element of an array in PLX?
answer: You refer to an individual element of an array by specifying the array name, followed by a subscript specification that identifies the array element. The subscript specification is a list of values, in
parentheses, following the array name.\nThere is an entry in the subscript specification, the subscript list, for each dimension in the array. The element that is referenced is determined by its position in the arr
ay, which is determined by subtracting the lower bound for each extent from the corresponding entry in the subscript list and then adding 1 to this value.\nA simple example would be "A(4)° which would define the fo
urth element of an array ‘A’ that was defined using standard PLX array conventions.
- Where is the a PLX reference?
answer: The PL/Z documentation can be found at the PL/X Knowledge Center site http://plxdocsl.fyre.ibm.com:9090/kc/
What is ZPLX?
answe PLX is a newer version (version 3) of the PLX compiler. Even if the new version of the compiler is used, only modules that specify ZPLX will get the new behavior, others will fall back to using the pri
rion (typically version 2.4.2).
what is the @PROCESS statement?
answer: The @PROCESS statement provides compiler options.
How do I write a line comment in PL/X?
answer: A single line comment in PL/X start with the exclamation mark (!). All text after that symbol are treated as comments.
= How do I substring?
answer: In PL/X, you can reference a portion of a string using parentheses and colons. For example if MyStr contains 'ABCDEFG' then MyStr(4) references the 'E' character becasuse strings, like all PL/X arrays,
default to 1 orgin. MyStr(2:3) references characters 2 through 3 ('BC') and MyStr( 3) references three bytes starting at character 2 ('BCD').
- How do I catch exceptions in PL/X?
answe /X does not have exception handling built in so the program must use operating system services for recovery. For z/0S, callers can use ESTAEX or SETFRR services (among others) to set up recovery.
task_description: "To teach a language model about editing P
document:
repo: https://github.ibm.com/spartlow/wcadplx
commit: a362da8509cfd@3al11dc75559146f7b13f4bbe73
patterns:
- “markdown/ZH52-1359-03_e1598fd5-5003-459c-898b-d86e0cbIa2de.md"

Source: IBM
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Example Reviewal Process

answerA (GROUND TRUTH) [ Answerb () Christoph

r comparing the two responses, |
find that Assistant A W amore
helpful, relevant, and accurate answer,
by pointing out the exact issue and
offering a straightforward fix. They
highlight the missing space in

\"name\" feld of the licenses array and
present the corrected JSON object.

itlooks fike it's having \"name\ pa Thate JSON This Assistant B, on the other hand, focuses
fied\n\ne for CURRENT_LIBRARY in S{echo of the \"name\" field in the JSON file:\n\n json\n// i i ¥
\"SCURRENT_UIBRARIES\" | J)\n+ echo '(\'artifactid\": by wwded. ISON string. Specifically, the escape  problem, the assistant offers an
\'.mmn\‘,\'nmn\' V11 1\' Vicenses\: i \libraries\": [\n i e W, bt koo itha i

orasick\’, (\n \'artifactid\": »mmkx\'\n \version\": _ single quote at the end, which

"Unlicense \n{\"artifs
v\ heensen ([ ramel"unleenselaes (112 A \lkcemsenv e \'name\": \* (\')ufﬂllﬂa&\n

bashiye for CURRENT LIBRARY i Sfecho SCURAENT LIBRARIES' | 1 c* (IT\n+ acho {\-artiactih®: . | Akhough the suggestad sol

i T N T (BB o conaei weronAD z\-,\-nm\- I ke ch T et Assistant 8 might help in some cases, it
W jq \"antird-runtime\"\n  \"version\": \"4.9.2\"\n \"version\":\"1.1.2\" \"licenses\":({{\"nar \"Unlicense"\n++ JSON. does

-r artifactid\nparse error: Unfinished string at EOF at line 2, \ licenses\": \n  (\n \"name\": \"8SD-3- 3 nd roperly pr issue at hand. In conclusion, | deem [[A]]

column O\n wse\\n  a T A0 \n N e you have any a5 the better assistant i this scenario. | Disagree.

Surel Here's an example Cr+ routin that uses the
ime’ function from the ‘sys/socket.h’ and
netdt.’ header flestoretieve the P addressof the
local host on Linux:\n\n""c++\n// Assisted by
WCA@IBM\n// llt!s( ‘GenAl contribution: ibm/ ‘
granie-200-code-instructv <srs/
socket. h>\n#finclude (nﬂQ h>\nfinclude
Il

1P address\n _struct hostent *pHost = Assistant A provides a more detailed and
gethostbyname(\"localhost\")\n if (pHost == NULL) f\n in-depth response compared to Assistant
std:cerr << \"Error retrieving localhost's P address: " << B. Both assistants demonstrate the use
hstrerror(h_ermo) << std-endiAn  retum 1\n \a\n  Here's an example C-+ routine that uses the ‘getaddrinfo’ and inet_ntop’ functions from the ‘netdb.h and ‘inet_ntop.h" of valid G+ code to retrieve the local
1/ Print the 1P o ]
(it = 0; pHost->h_addr_lst(] 1= 0; ++) (\n  std:cout  <unistd addrinfohints, *pHints, *pResult\n\n //
<< \"IP address M\" << (i+1) <<\":\"\n  char structure\n - memset(&hints, 0, sizeof(hints))\n hints.ai_family = AF_UNSPEC:An _hints.ai_socktype = SOCK_STREAMAn  question. However, Assistant A's
SASSINETADDRSTRLENIAD, ine_rkopAPNET, sl fas = ALPASSVEArn /Reriee theloal o sadnin m Resul \esY, ahns o
phossoh, ikl shdtress, soflchddumlie - Rohaakiz (s 10} O i Ln { with
o << diess << sdcendin Nn rewin |11 Pt he 1 arss o the local st o (ruc s 'nmmw = the purpose and
OAnl\n” \n\nm code st includesthe necessary pherator->ai_next) (\n net |_family, piterator->ai_addr-  usage of each component. Additionally,
* function,including >sa_data, szAdd stdicout << \'IP address: \" << szAddress << stezendi\n J\n\n Assistant A's code includes the use of
Sys/socket N, metdb.h, and ostream g e guadd i ona, |l Toweaet s kasedd s
mai funcin that retrieves the local osts P address net_ntop unctons. ng the ‘memset” functon tons,
using the ' * function, which type, and flags 3 owaddids hamaion,parng WL rry lnd bt soiton s sy Anar
Createa C of the local g as its argument el he B 's 1P address.
host on Linu\n or using the ‘inet_ntop’ function. Finally, “freeaddrinfo” mwl i ber et the users
the ‘inet_ntop' function. function. 72 Mot

providing sample implementations of a
Typescript function to convert an OData
datetime string to an ISO date string.
However, their implementation

Gifer and 5o do their
‘explanations \n\nAssistant A's response
includes an explict function declaration,
which features a brief description of the
function's goal and behavior. It walks the

ugh the process of parsing the
input string by breaking it into date and

time parts based on defined separators.

“This explanation of string manipulation
helps users with imited knowiedge of

Source: IBM Graphite Group | 9



Example Reviewal Process

Prompt answerA (ground truth) answerB LLMasJ
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Integration Into Current Watsonx Ul

M watsonx

@X

Review synthetic data

Review synthetic data quality and cleansing summary. Analyze and regenerate if needed.

Data quality summary

Data cleansed

48 instances HAP removed

23 instances of PII removed

Preview count: 2 Columns | 100 Rows ® Regenerate &
Generated Input Generated Output
Addition (2 + 3) 5 2 m
Addition (1 + 2) 3
Addition (2 +2) 4
Addition (2 + 3) 5
Addition (1 + 2) 3
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Current User Pain Points

e No defined process e Manual data management e No integrated mode of
collaboration

e Reliance on knowledge e Inefficient reviewal
of JSON and CSV process e Time and expertise
formats wasted

Graphite Group | 11



What primary functions did we prioritize, and what
assumptions did we make?

Collaborative Team
Tools (filtering,
commenting)

l l

List and Modular

Approving, Denying,

Views Editing

Focused on quick scan (e ol Focused on displaying
and review, with readily cross-functional tools to T aa eE R
available actions in list see status of others' review °

view. + tag others in process. functions.

Graphite Group | 12



Solution Considerations

Quick scan and review, with readily
available quick-actions in list view.

C————e—e— e - — — a1

List and Modular Views:

Tools to see status of others' reviews +
ability to comment and tag others.

Collaborative Tooling:

Displaying these as main functions, with
a focus on modular view editing.

|
Approving, Denying, Editing: o i
|

Graphite Group | 12



Design Walkthrough

Mid-fidelity prototype




Review Data

View, approve, deny, edit, and comment on generated data.

To Review (9) v C’

What is the purpose of the program status word's
(PSW) program mask in MVS Programming?

What are the two MVS services that enable program
exceptions and allow a user exit routine to receive
control when those exceptions occur?

How does the SPIE macro enable program exceptions
in MVS Programming?

In which addressing mode does the exit routine receive
control for the SPIE macro when an interrupt occurs?

What is the difference in addressing mode between the

The PSW program mask in MVS Programming provides bits to
disable program exceptions. When MVS gives control to
programs, these bits are usually off, causing many program
exceptions.

ESPIE and SPIE services.

The SPIE macro enables program exceptions by specifying an
exception for which the interruption has been disabled.

The exit routine receives control in 24-bit addressing mode
for the SPIE macro when an interrupt occurs.

For the SPIE macro, the exit routine receives control only
a




Review Data

View, approve, deny, edit, and comment on generated data.

Reviewer

M Reviewer 1 (self) | Reviewer 4

[ Revi 2 ] Revi 5
St el rogram mask in MVS Programming provides bits to

What is the purpose of the progt [ Reviewer3 || Reviewer 6 bgram exceptions. When MVS gives control to
(PSW) program mask in MVS Prg these bits are usually off, causing many program
exceptions.

What are the two MVS services that enable program
exceptions and allow a user exit routine to receive ESPIE and SPIE services.
control when those exceptions occur?

How does the SPIE macro enable program exceptions The SPIE macro enables program exceptions by specifying an
in MVS Programming? exception for which the interruption has been disabled.

In which addressing mode does the exit routine receive The exit routine receives control in 24-bit addressing mode
control for the SPIE macro when an interrupt occurs? for the SPIE macro when an interrupt occurs.

What s the difference in addressing mode between the For the SPIE macro, the exit routine I‘ECfIVeS control only




Review Data

View, approve, deny, edit, and comment on generated data.

To Review (9) v C’

) : The PSW program mask in MVS Programming provides bits to
What is the purpose °! the program 5“""”5 word's disable program exceptions. When MVS gives control to
(PSW) program mask in MVS Programming? programs, these bits are usually off, causing many program

exceptions. Comments

No comments...

What are the two MVS services that enable program
exceptions and allow a user exit routine to receive ESPIE and SPIE services.
control when those exceptions occur?

clude any comm

How does the SPIE macro enable program exceptions The SPIE macro enables program exceptions by specifying an
in MVS Programming? exception for which the interruption has been disabled.

In which addressing mode does the exit routine receive The exit routine receives control in 24-bit addressing mode
control for the SPIE macro when an interrupt occurs? for the SPIE macro when an interrupt occurs.

What s the difference in addressing mode between the For the SPIE macro, the exit routine I‘ECfIVeS control only




Review Data

View, approve, deny, edit, and comment on generated data.

Reviewed (10) v C’

What are program exceptions in MVS Programming and
what is thei ifi

What is the purpose of the program status word (PSW)
program mask in MVS Programming?

How do the ESPIE and SPIE services enable program
exceptions in MVS Programming?

What is the difference between the SPIE and ESPIE
macros in MVS Programming?

Program exceptions in MVS Programming refer to specific
conditions that cause a program interruption. These can
include incorrect parameters, exceptional results, or other
issues that disrupt the normal flow of a program ...

The program status word (PSW) program mask in MVS
Programming provides bits to control certain program
exceptions. When MVS gives control to programs, these bits
are usually off, disabling the program exceptions. By enabling
specific bits in the PSW program mask,

The ESPIE and SPIE services in MVS Programming enable
program exceptions and allow a user exit routine to receive
control when those exceptions occur. By issuing the SPIE or
ESPIE macro, programmers can specify their own exit routine
to be given control ...

The SPIE macro allows the exit routine to receive control only
if the interrupted program is in primary address space control
(ASC) mode, while the ESPIE macro allows the exit routine to
receive control if the interrupted program is in either primary
or access register (AR) ASC mode ...

The program interruption control area (PICA) in MVS
Programming contains the new program mask for the
i et

em PO sl




Review Data

View, approve, deny, edit, and comment on generated data.

Reviewed (10) ? m

What are program exceptions in MVS Programming and
what is thei ifi

What is the purpose of the program status word (PSW)
program mask in MVS Programming?

How do the ESPIE and SPIE services enable program
exceptions in MVS Programming?

What is the difference between the SPIE and ESPIE
macros in MVS Programming?

Program exceptions in MVS Programming refer to specific
conditions that cause a program interruption. These can
include incorrect parameters, exceptional results, or other
issues that disrupt the normal flo) c.o ments

@Reviewer 2 Does this answer
look okay to you?

The program status word (PSW) p

Programming provides bits to con

exceptions. When MVS gives cont

are usually off, disabling the prog

specific bits in the PSW program

The ESPIE and SPIE services in MVS Programming enable
program exceptions and allow a user exit routine to receive
control when those exceptions occur. By issuing the SPIE or
ESPIE macro, programmers can specify their own exit routine
to be given control ...

The SPIE macro allows the exit routine to receive control only
if the interrupted program is in primary address space control
(ASC) mode, while the ESPIE macro allows the exit routine to

receive control if the interrupted program is in either primary

or access register (AR) ASC mode ...

The program interruption control area (PICA) in MVS
Programming contains the new program mask for the
i et

e




Review Data

View, approve, deny, edit, and comment on generated data.

u Reviewed (10)

What are program exceptions i
what is their significance?

What is the purpose of the program status word (PSW)

program mask in MVS Programming?

How do the ESPIE and SPIE services enable program

exceptions in MVS Programming?

What is the difference between the SPIE and ESPIE

macros in MVS Programming?

M Reviewer 1 (self) || Reviewer 4

| Reviewer2 | | Reviewer5 xceptions in MVS Programming refer to specific
that cause a program interruption. These can
orrect parameters, exceptional results, or other
Status disrupt the normal flow of a program ...

| Reviewer3 | Reviewer 6

B Approved M Denied

The program status word (PSW) program mask in MVS
Programming provides bits to control certain program
exceptions. When MVS gives control to programs, these bits
are usually off, disabling the program exceptions. By enabling
specific bits in the PSW program mask,

The ESPIE and SPIE services in MVS Programming enable
program exceptions and allow a user exit routine to receive
control when those exceptions occur. By issuing the SPIE or
ESPIE macro, programmers can specify their own exit routine
to be given control ...

The SPIE macro allows the exit routine to receive control only
if the interrupted program is in primary address space control
(ASC) mode, while the ESPIE macro allows the exit routine to

receive control if the interrupted program is in either primary

or access register (AR) ASC mode ...

The program interruption control area (PICA) in MVS
Programming contains the new program mask for the
i W

e




Review Data

View, approve, deny, edit, and comment on generated data.

To Review (9) v C’

What is the purpose of the program status word's
(PSW) program mask in MVS Programming?

What are the two MVS services that enable program
exceptions and allow a user exit routine to receive
control when those exceptions occur?

How does the SPIE macro enable program exceptions
in MVS Programming?

In which addressing mode does the exit routine receive
control for the SPIE macro when an interrupt occurs?

What is the difference in addressing mode between the

The PSW program mask in MVS Programming provides bits to
disable program exceptions. When MVS gives control to
programs, these bits are usually off, causing many program
exceptions.

ESPIE and SPIE services.

The SPIE macro enables program exceptions by specifying an
exception for which the interruption has been disabled.

The exit routine receives control in 24-bit addressing mode
for the SPIE macro when an interrupt occurs.

For the SPIE macro, the exit routine receives control only
a




Review Data

View, approve, deny, edit, and comment on generated data.

To Review (9)
Previous

What is the purpose of the program status word's (PSW) program mask in MVS

The PSW program mask in MVS Programming provides bits to disable
program exceptions. When MVS gives control to programs, these bits are

usually off, causing many program exceptions.

Comments

No comments.

Include any comm

« Approve
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Review Data

View, approve, deny, edit, and comment on generated data.

To Review (9)
Previous

What is the purpose of the program status word's (PSW) program mask in MVS

The PSW program mask in MVS Programming provides bits to control
certain program exceptions. When MVS gives control to programs, these
bits are usually off, disabling the program exceptions.

Comments

No comments.

Include any comm

« Approve

Chapter 7. Program interruption services

Someondtons st g st et T condons e

x o snaie
abon hose xcaptons ot T Ehaper
e the e of SPIE and SPIE sercen.
Specifying user exit routines.
ot outnetobe gnconrel rcre
you can sl pass

o s o
g ecapons e e e
convolnhakey of e

contotn
receves cont .»,mm
othe access gt Ascnmhwm»-s-ltwﬁm
s ol o g e v o sacondary.
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{5k Th ESPIE macr. I 0urpogram s execing i 1. aadresing mace o carnot e he
SPIE msrc Th SPIE macr s srced v 10 A sbcuting 0 24,51 Meusing mcde e he

o1 . T dllowing 95 cascrioe how 0 usa the SPLE and ESPIE macrcs.




Future Iterations

Keyboard Accessibility Manager Dashboard Additional Filter

Hotkeys were emphasized Users suggested Users expressed interest
by users for efficiency. implementing a manager in the number of
dashboard with a approved or denied

Customizable keybinds, statistical overview: guestions to assess SDG
such as: quality.

e Up, down, left, right e # approved

e Delete and return e #denied This could look like:

e Commenting

Could this be a question frequency e Approved (43),
for accessibility experts? e Time per question Denied (4)
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Progress Overview

Completed Steps Next Steps
Initial Exploration //' Option 1: Project Transfer to IBM
l /
Hand over prototype to
// IBM topbegir:/p Collaborative
development
Lo-fi Design / development
/
l // Option 2: Continued Design Exploration
/
Mid-fi Design / // Possible Future Iterations/Secondary Features:
/ e Manager Dashboard
/
/ e Assigning
/
// e Advanced Commenting
// e Additional Filter

User Testing  _ %

Graphite Group | 16



Next Steps

Initial Exploration

l

Lo-fi Design
Mid-fi Design

l

User Testing

» Option 1: Project Transfer to IBM

/
/
Hand over prototype to
/ IBM topbegir):p Collaborative
// development development
/
/l p > Option 2: Continued Design Exploration
| 7/
/ // Possible Future Iterations/Secondary Features
/ / e Manager Dashboard
/ / e Assigning
/// e Advanced Commenting
y / e Additional Filter
v
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“This is a big step forwards
from what we've been doing
in the past — a large
iImprovement! ”

—Jacob Engelbrecht,
Backend IBM SWE

A\
v
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Thank you!

Instructlab x Graphite Digital

November 2024

Figma link


https://www.figma.com/proto/6pduz8NQaUrYCgVAhBMwMb/Instructlab-Data-Review-Lofi?node-id=904-1879&t=kQw44Us7Ac9Pqi8M-1

Appendix

Additional Info



Initial Prototype Design

Bringing the first iteration of the tool to life
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User Research v.1

Testing our first prototype draft with developers



What did our user testing look like?

Pre-testing questions: User Profile

e  Current SDG review e Software Developers at IBM

e Anticipated feature uses o  One developer was the main lead for

project we referenced in the questions

Testing questions: e Time-consuming to edit questions

e Users + feature interactions o Deeply care

e  Usability of primary features e  Future with the product:

o accept/deny, edit, comment, etc. o Ease of use

o  Ability to communicate with others
Post-testing questions:
e  Feedback for future iterations User-Testing Process
e Secondary functions e Each developer - separate breakout room +
o  (assigning, advanced commenting) review process



What were some insights/feedback we drew from user testing?

List and Modular Views Co!labt?ratlve Team '!'ools Approvmg,. Denying, Reliance on Reference
(filtering, commenting) Editing Document

Users would rather
opt for approving,
denying, or ignoring
rather than editing.

The review process was
more individual than

anticipated. expected.

Modular view was used

Strong reliance on
much more than

reference document
during review

e Comment function only
question at a time used when truly e Could be att.rlbuted find relevant

e  More thorough + unsure about answer to the question information in the
slow review content reference

e Focused on one e Users struggled to

process e Emphasis should

Difficult toggling
between views

be more on editing
question

document



Proposed Changes

How can we use the insights gained from testing to improve our
prototype?



Feedback
—— e e e

Changes

—_—_— e ————a

Immediate Changes

Users were unsure how to
switch back to list from
modular view

Found the icon
confusing/not intuitive

'

Implemented a toggle
button between list &
modular views

List vs. Modular View PDF Reference Document

Users prioritize simplicity
Comment functions do not
need to be overly complex
(ex. Forums, etc.)

'

Added minimally invasive
comment display

Updated comment icon and
notifications

Users referenced their own
resource document for
each question, unaware of
existing placeholder
Difficult to find information

'

Included reference doc for
each question in modular
view

Have a pdf search tool
Have reference document
available in list view



Welcome, Kate | o iy [ [ —

Review synthetic data &

Open Tstactioh ot e et s usity nd s

Progress map: model-name

7 Nextstep:

Train, deploy, validte, ( “ Startuning

an overn A1 motls —
responsily [ — ot quatty summary.

STt - ere e [ ® o o) Previow count: 2 Columns | 100 Rows ®
Discover Resourcenub Featured Retlorpea
LL— T >, | = Models s ) Madsls @
Pl o s pm—— e = e X - e - ——
R 25 smhetcoas Sehetcdats 2 © i - 21 swnesic e Ausn 2, 20243 332 5. vt dsta ar ® oo -




