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LOVE FOR

PROGRAMMING
NS NF AV

(CLAUDE SONNET)
(FACLAUDE SONNETA RX)
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Today

Still Gets Me

Even now, after thousands of lines of code, complex architectures,
and sleepless debugging sessions, there's something beautifully

pure about those two simple words. They remind us why we fell in
love with programming in the first place.

» console.log("Hello, World!"™); // Never gets old

"No matter how complex your code becomes,
you'll always remember the simple joy of your
first 'Hello, World!'"

— Every Programmer, Ever



1972-3: “HELLO WORLD" STYLIZATION
"HELLO WORLD" 2= X 1%

main( ) { B programming

extrn a, b, c; language
putchar (a); putchar (b); putchar(c); putchar('!*n'); d-character imitation. ©
}
a 'hell'; Bﬁg%g
b 'o, w';
4T FRFRIRE ©

c 'orld';

NUSRI InnovFest, Suzhou, 2025



1972 94-2022 2022 2025

Hello World program in Windows / Linux GitHub Copilot Year of LLM Agents
BCPL/B, before C Software as a Service
Automatically generated Need for verification of auto
Brian Kerninghan Huge Code-base, - software code integrated - importance generated code integration
model checking, Linux is of verification rises.
30M in 2022

Internet -> Software delivery

BCPL/B 4B HyHello Windows / Linux GitHub Copilot KB SEEEREERIFH
World #2F, 8 FCIES WA BARSS
. . ATUETDREE - RS R B MRS SR - B ERICIEEHE 245 IE
Brian Kerninghan B, Linux7E20224 2 EFRRIENEZEY EH. MM ERK
A3THTE

BB -> BT

—
programming at scale X#tE 4 programming with trust o754 #

NUSRI InnovFest, Suzhou, 2025



SOFTWARE INDUSTRY OVER 50 YEARS

AF A RIS0F AR
y Tech/Horizontal:
~202 5.3 Engineering of SW itself!
~2000+: Agentic  App/Verticals: the next SalesForce?
Al

1972-3:
"Hello world” I ~1975: 05235 soar B KT I Bef A THE ]
program in Band C || In-house /Cloud SREIEA N7 FEE D7) T —1 SalesForce ?
NERFF & RN AR SS
BHICiEE I 5HT 7~ I
“Hello 1v1/orlc;’ﬁ27 'S /=T
Hosting of SW —

Salesforce (CRM) Other app domains

HFTEE — Salesforce
(5155 2 ETEE) HAl 55 S0

NUSRI InnovFest, Suzhou, 2025



THE DAY OF A SOFTWARE ENGINEER

LRI —RK

* More of program improvement,
rather than coding

* Come in the morning, and see a host
of “issues”

* An issue can refer to a bug report and
needed fix

* Feature addition

* Even efficiency improvement in a
part of the code?

« BEZHZEUHEER - MIENLRENE

- EEMNTIEMIFZ "issue” FHiA

« —Nissued]UIZ—"1THEZEBENAREKRS
o SEMINBEIT X
- BEEE B IERIMBEMIE?
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UNPACKING “ISSUES™: INTENT
SMT“ISSUES™: IZFRE

An issue can refer to a bug report and needed fix

—Nssued/ @ — 1 FBEEEEHIRIERE

e N\
SYNTHESIZE Buggy
SUGGEST 1202 000l -

Issue “Fixed”
Resolution program

Sample

| Tests
3 N
Vv V]

.

SemFix, ICSE 2013
Angelix, ICSE 2016

AR

NUSRI InnovFest, Suzhou, 2025 7



LEARNT AS A SCHOOL-CHILD ©®

\\/

INFE]1H

1 int triangle(int a, int b, int c){
2 ifla<=0|| b=<=0]|| c==0)
3 return INVALID;

4 jiffa==Db&8& b ==rc)

5 return EQUILATERAL;
6
7
8
g

ifla==b || bl=c)//bugl
return ISOSCELES;
eturn SCALENE;

.
}

NUSRI InnovFest, Suzhou, 2025



Test id b C oracle Pass
int triangle(int a, int b, int c){
- iflfa<=0|| b<s=0|| c <=0
return INVALID;
- if (a==Db && b == )

|
2
3
4
5 return EQUILATERAL;
&
7
8
g

DRI
I R e ol
DR N ———
I I R e
e

ifla==b || bl=c)//bugl
return ISOSCELES;
eturn SCALENE;

.
}

Given ”intent” as tests Buggy Program
PUNE AR A ERN "EE RERERF
Automatically generate the fix B ERKIEE (a == || b===c || ¢ == a)

NUSRI InnovFest, Suzhou, 2025 9



FROM INTENT TO CODE — RELIABLY !
MNEEREARE - MI—F oA |

Test id oracle Pass m m

1 int trianjle_ (int a, int b, int ) {
2 if (@<=0 || b==0 ]|
3 c<=0]) return INVALID;
4 if (@ == b && b == ¢)

5 retiurn EQUILATERAL;
G
)
&
9

if (f(a, b,c))
return1SOSCELES;
return “S#MENE

} :| | \

NO

Given “mtent” as tests |\ symbolic Execution

7w "BEE" e A £(2,2,3) == true

(a == | | == c ||

\ 4

f(2,2,3) and f(2,3,2) and f(3,2,2) and not f(2,3,4)

o== a)

NUSRI InnovFest, Suzhou, 2025
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TRUSTED AUTOMATIC PROGRAMMING
__Mm Ebi}ﬁtﬁf

INTENT (tests)
A st R

Analysis Logical Property Improved Code
R 53 HT ZIEMR EBIA S

Buggy Code «
TRPE 1G1G Gaining Trust €58 {SFE

NUSRI InnovFest, Suzhou, 2025 1



INTENT FROM TESTS

AN HEETREE

Accumulated constraints
f(2,2,3) ==true /A
12,3,2)==true N

Find a f satisfying this constraint
By fixing the set of operators appearing in f

Candidate methods
Search over the space of expressions Program
synthesis with fixed set of operators
Lanpe ac V ""7\. eco g-oraer

Generated fix
flabc)=a==b || b==c||c==2a

=

=T

1 int triangle (int a, int b, int ¢} {
2 if (a<=0 || b<=0 ||
3 c<=0) return INVALID;
4 if(a 2==b && b == ¢)
5 return EQUILATERAL;
[ if (f(a,b,c))

7 return 1SDSEELE5

8 return S%Z‘ALENE

9

} ! ..'I I.

Symbolic Execution

f(2,2,3) ==true

Higher order logic

inference from tests.
M HE T = 51 32 5B

Lot of machinery in achieving it
efficiently in a first order logic
framework

NIFZFERE—MEBEERNSMEE

Need a mechanism for extracting intent
when tests are absent.

B — ] AT e AR B

NUSRI InnovFest, Suzhou, 2025
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TRUSTED AUTOMATIC PROGRAMMING
__M:l Ejji)ﬁtﬁf

'*;I‘ A0 SN

g»,&\‘ SRS

Analysis AR ) | Improved Code
R i , pal L SoOHEMEE

Buggy Code «
iTNVERAE) Gaining Trust 38R FE

NUSRI InnovFest, Suzhou, 2025 13



THEN AND NOW
M ERITE - THART

SPEC. INFERENCE. - 2013 vs. 2025

Program Synthesis ->LLM

Tests -> g
(5]

Synthesize

Suggest

00101010
11010101
01010101
00011000

Program Structure captures intent. Extract coarse specs from structure for autonomous SE

Patches ->

Patch with explanation

NUSRI InnovFest, Suzhou, 2025
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ISSUE
RESOLUTION

2 2 ISSUE

Do not see Code as text!

AEREF ALK !

Software Issue

Er{fEissue

How to

gain trust?

ﬁﬂﬁiﬁbﬂ_ﬁ B2

Back end

Front end — er

s —s e

(Analysis) LIM

e TA PNEET G

Project

structure Program
TH 25147 Representations

& Files

FEFFFROR & U1

___________________________________

NUSRI InnovFest, Suzhou, 2025
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AUTOCODEROVER

https://autocoderover.dev/

bhik Roychoudhury
bhikRoychoudht

Introducing AutoCodeRover

Presenting our autonomous software engineer
from Singapore ! Takes in a Github issue (bug
fixing or feature addition), resolves in few
minutes, with minimal LLM cost ~$0.5! Please
RT

i github.com/nu
7 github.com/nu

(1/4]

nus-apr/auto-
code-rover

A
W2

auto-code-rover/preprint.pdf at main - ns—aprfauto-code—ro...

From github.com

24 From Earth - 730K V
il View analytics

297 Reposts 57 Quotes 1.6K Likes 2K Bookmarks

NUSRI InnovFest, Suzhou, 2025
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II\/IPLICIT INTENT

B/L,\ I Q

Context Retrieval from Program Structure

LLM agent for decision-making, (lightweight) program analysis for retrieval

Codebase

Issue 3
Statement | }

Search
“I need to

know more
about func A"

Codebase
.
.-"ﬁ-\""\-\.\_
.t"f ¥ EH‘#
file | [file | |file
Issue search_func(a) N o
statement s
clsX | | cls |
Toaolkit for the agent to choose: Pl H‘H
search_func() ‘ func A ‘ func ‘

search_class()
search_func_in_class() E ;

search_code_snippet() Stmt

Found 1 function “A" in class
“X", implementation is

def A (args):

NUSRI InnovFest, Suzhou, 2025




STRATlFIED SEARCH
NEER

Iteratively refine issue understanding based on latest context.
HET &M LETX - ENXH EissuelR iz
#3234/ closed New feature (fixed)

ModelChoiceField does not provide value of invalid choice when raising ValidationError
Uy

We need to understand how the
ModelChoiceField class handle validation
and error messages ...

search_class(“ModelChoiceField”
Contexty 1 ~class( )

Signature of the ModelChoiceField class:
def _init  (..):
def get_limit_choices_to(self):
def __ deepcopy_ (self, memo):
def label from_instance(self, obj):
def prepare_value(self, value):
def to_python(self, value):
def validate(self, value):
def has_changed(self, initial, data):

* Context; = Search_API(U;_,)
* U; = Analysis(U;_41, Context;)

NUSRI InnovFest, Suzhou, 2025
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STRATI FIED SEARCH U0~ dnsis(U Context,

* U; = Analysis(U;_41, Context;)
DEER

Iteratively refine issue understanding based on latest context.
HETHWMILETX - ERAH EissuelEiE

#3234/ closed New feature (fixed)

ModelChoiceField does not provide value of invalid choice when raising ValidationError

UO Ul

We need to understand how the e | ModelChoiceField does not have a

ModelChoiceField class handle validation clean method. It likely uses

and error messages ... another method like validate or
to_python to validate inputs.

Contex t 1 search_class(“ModelChoiceField”) Next step: Examine the validate
and to_python methods of

Signature of the ModelChoiceField class:
def _init  (..):
def get_limit_choices_to(self): search_method_in_class(“validate”, “ModelChoiceField”)
def __deepcopy__(self, memo): Contextz l search_method_in_class(“to_python”, “ModelChoiceField”)
def label from_instance(self, obj):
...... Implementation of validate:
def prepare_value(self, value):
def to_python(self, value): .
def validate(self, value): Implementation of to_python:

def has_changed(self, initial, data):

ModelChoiceField.

NUSRI InnovFest, Suzhou, 2025 19



STRATI FIED SEARCH U0~ dnsis(U Context,

* U; = Analysis(U;_41, Context;)
DEER

Iteratively refine issue understanding based on latest context.
BT LI - ZRXHA{EissuelBfE

#3234/ closed New feature (fixed)

ModelChoiceField does not provide value of invalid choice when raising ValidationError

UO Ul UZ
We need to understand how the e | ModelChoiceField does not havea | iuitis | Method validate simply calls the
ModelChoiceField class handle validation clean method. It likely uses validate method of its parent class.
and error messages ... another method like validate or
to_python to validate inputs. to_python method is responsible ...
Context, 1 search_class(“ModelChoiceField”) Next step: Examine the validate Should adjust the error message ...
and to_python methods of

Signature of the ModelChoiceField class:
def _init  (..):
def get_limit_choices_to(self): search_method_in_class(“validate”, “ModelChoiceField”)

def __deepcopy__(self, memo): Contex ty l search_method_in_class(“to_python”, “ModelChoiceField”)
def label from_instance(self, obj):

...... Implementation of validate:
def prepare_value(self, value):

def to_python(self, value): .

def validate(self, value): Implementation of to_python:

def has_changed(self, initial, data):

ModelChoiceField.

NUSRI InnovFest, Suzhou, 2025 20



AGENTIC DESIGN
BEERT

Analysis embedded inside the agent
* Could invoke tools as part of the analysis

* Cannot be accomplished simply by
mathematical analysis of code

* Cannot be accomplished simply by
natural language analysis of text

* In this example used only program
structure for analysis. More involved
analysis 1s possible!

KoM ER ASE BER

« PMTELUAATA
TENFEXI IR AVELZE 7 35 BX
TENENIARWE AEBS 73 ik X

XN W‘ﬁ?kﬁiéﬂ"] PR
NP ES S LIS

NUSRI InnovFest, Suzhou, 2025
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EXPLICIT INTENT
TARE

s
— ) Optional Input |
, ________________ (__ ) Optional Inp |
() Inferred Spec |
= -
S _ ot i
Issue .| Reproducer Reproducer N Context N C Buggy )(Function)
( Statement ) " Agent ( Test "| Retrival Agent " Locations Summaries )
—_ — A _j
/ Regression \ S~
\_ Test Suite /
el i
Feedback patch not O
v A4 atch L4
Patching Reviewer K o e, No s
l_b e Patch e Qagressm& » Final Patch
—_—
~
.

NUSRI InnovFest, Suzhou, 2025



“UPS” AND “DOWNS” IN INNOVATION
IRy B 5 B

@ openal Introducing SWE-bench Verified

[l swWE-bench SWE-bench Lite SWE-bench Verified = SWE-bench
SWE-bench Lite
SWE-bench Verified
100— 100 -
80 — 80 H
All agents using gpt-4o
o _ 6 | as the backend LLM.
§

40 38.4% /5/7 gﬁfﬂﬁﬂ[@@?gpt—4g
40 —| e | 30.7% TEXGlmAi1E=1E2 -

28.8% 28.4%

24.3% 227% 23%

o 18.8%
20 — - 197% 20.3% 183% 20 -
3

14.4% 15.3% 15.2%
l . . I 3
0 . ]

SWE-Agent

AutoCodeRover-v2
(SpecRover)

Agentless AutoCodeRover Moatless Tools

NUSRI InnovFest, Suzhou, 2025
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JSER ACCEPTABIL
FRERFHT

R,

1P o E=HE

TY IN AUTONOMOUS PROGRAM IMPROVEMENT

If an automated tool has efficacy of 20%, does it mean the user needs to manually examine and reject the
wrong patch in the remaining 80% of the cases?

B —1NE b L BRIBE K E920%, XE &SR EERE0%INE LT - Hf EE
HIFR T2
» Signal-to-noise ratio is s SIRIERZEREZ !

important! « ReviewerEEEABEE 12

* Does the reviewer agent

improve signal-to-noise ratio?

________________________________________________

“patch is accepted” => when reviewer agent !

decides both test and patch are correct.

Four categories:

True positive: accepted and correct.
True negative: rejected and incorrect.
False positive: accepted but incorrect.
False negative: rejected but correct.

SIS ELE?

_________________________________________

“UNT W2 => Yreviewer® REIR
L WTE M A IS T S IR

PR
EEM: e,
B HEEL o R
[BIER: b, 4R

(B a7 fB: Redtnds - TR

Tot = TP+FP+TN=FN

Acc. = TP+TN / Total
Prec. =TP/ (TP + FP)
Rec. = TP/ (TP + EN)

ZF ) B IEA045 %

In practical deployment, only

send a patch if it is accepted

by reviewer.

= Higher signal-to-noise
ratio

= Greater trust !

ESPREE S - RIRAH
reviewer%ﬁﬁzﬁxxﬁﬁ%l\]_
= BEMEERLE

= BESdEE!

NUSRI InnovFest, Suzhou, 2025
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AGENT: BEYOND PROMPTS: AUTOCODEROVER
EReA: #B#iE ~1a: AUTOCODEROVER

Nvidia CEO Jensen Huang Consumer Electronics Show (CES) 2025 unveiled advanced Al for
H2025FEPREBRRFR L - EERERNITERCHAS FATIILERERE - s ARAENSEHALER

HAR - ( Photo by B/ 3KIE : Artur Widak/Anadolu via Getty Images) : ’ ;
Sonar Bets On Al Code Automation With

forbes.com

2025: “AI agents represent a multi-trillion § opportunity” AutoCodeRover Acquisition
2025: “ AIBBEM R TeE — K THEZ T 12 ETHINIE oy MY Gt O o amrgnd achccges i

Integrated inside SonarQube Code Analysis tool SonarQube, which is in use by >100,000
enterprise customers for enhancing code quality and security. Continuing work. move o integrate agentic Al int s | positions the
£ EISonarQubeftiB 43 # TE SonarQube - #i833100,0001M & EF T i e il
ATRAREBRENZZ M

NUSRI InnovFest, Suzhou, 2025 25



REAL INCIDENT, ACTUAL TIMING
B LS [0]Y

-\ 0

Crucial time in the
innovation cycle

May 18 2023: Most Influential Paper Award Talk for 2013 paper Intl. Conf on SW Engg ICSE) —

Oct 24, 2023: Started solution on Large Language Model agents for SW Engg.
“Imagine all of the program analysis can be invoked autonomously”

Apr 8, 2024: Public announcement in X, Excitement around AutoCodeRover.

Feb 19, 2025: Acquisition by SonarSource announced, 9 am EST, 10 pm SGT.

Feb 20, 2025: Contacted for a group photo, realized there are no photos at all!!

Feb 21, 2025: Met for the first time outside work as a group

20235F5818H : E2013FE£E=TFEMGRHETRAS (ICSE) toicx  __ BIFTARED
SRk "BREFINNCR" - HHMETE - RRENZ

2023F10824H . AteHARTHRHEIEZEN AR ESERSERERASE -
"RIEFTBEREREDITE s B AR

2024F488H : EXKWALE - AutoCodeRovers| & 2R -

2025%2H19H : Bf#SonarSourceldly - =R E EF9ImR - FANBKAS B E105 -

202528208 : WRIRAAKRIREEA - T RIMBXREEE |

. 5 HR A = ] Ridwan Maz’n
2025%2H21H : HBRABRELELBNES x ﬁm\ﬁ

NUSRI InnovFest, Suzhou, 2025 26



REFLECTIONS

— Ed
LT
~50 years &
Programming at Scale -
S HAE 72 Linux W% 20244293 T 5 17/kS
( ] ) 4 N
Automaélcal(liy — Cooperative Intelligence
Programming with Trust
Role for Verification
L ) o5 Jmig L )

2 U fF R EEZE
B/ WU K BRI When to trust the agent?

T 2 E ] LUSEERER ?

NUSRI InnovFest, Suzhou, 2025 27



FROM CODING TO COMPLIANCE

MNIRIZ 2] =

. Understanding
< /) Requirement

MAAS )  EEER

Providing
Explanation

RpAERE

Clarifying requirements stated at high level
(not at the issue/code level)

Enforce those Requirements

Show that the requirements are enforced at code level

Provide Evidence or explanations of meeting requirements
Security audit - beyond manual audits - related to explanations

IR m B R 2K

(/& F issue / FRIBER)

s il AT X EL K

KX TR REE S EIT

fe P R I YRR SRR
L — BN TE — G fAe

NUSRI InnovFest, Suzhou, 2025
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REGULATORY COMPLIANCE

SN E

“All personal data must be encrypted
before being stored in database.”

Vi G
BRI

v
Do -

Describe policy
FEIET R

Al agent Al EGE1E

Understand Flag Violations
codebase in Code
R IEE IR IEIEN

| |

Decompose Scan & Analyze
requirement —» Code
DERFTEXK A & ZrEE

_— 5/ S

Confirm & Fix

MWL &EBE

J

Agent should have capabilities beyond coding!

BEAHIEE 1N 1%

Vg N

!

(Fixing can be
done by the
agent as well)

(EEHATLIE
EFRER T

NUSRI InnovFest, Suzhou, 2025



UNIFIED AGENT: BEYOND CODING
S—Eeel: AL TRE

p— — — —

Action Space A\

| ! nifi n m—EHE
:| Unified agent TR = =I=4ViN .
| (ostRotieval ) ! Handles multiple task AR FPESFZER
\ : types without manual EFicE
| configuration
Execute Tests |
([ EdtCode ]! Dynamically deciding MSRE N—F1T0)
S, its next action like RIS TR
] human SWE
* TIssue resolution * |ssuef#R - * Architecture exploration
* Regression testing L =1 D iy * Requirements clarification
* Code generation * KA
e Test generation o NI A A ° ZBlIEEXE
* Partial fix improvement ... * AEEIEEISH... * HKEF

NUSRI InnovFest, Suzhou, 2025



FROM COMPLIANCE TO SECURITY
MNailzlZzx

4 )
|E|
Al agent Al EBEIX
Understand Flag Violations
codebase in Code
HERIEE R IEIEN
[ . o
(Security 29 ‘ l I ‘ ‘ (Fixing can be done
Vulnerability IEI / by the agent as well)
CWE Types)  Describe policy Decompose Scan & Analyze Confirm & Fix (5 TLig
(féﬁﬂﬂ/ R requirement —» Code WA & EE BRI
CWEZR) paN: P HiE & 2
\ J

NUSRI InnovFest, Suzhou, 2025 31



FINDING VULNERABILITIES AS IT IS DONE TODAY

MBmE &I G A

* Continuous Fuzzing Service:
Initiated by Google to improve the
security and stability of critical open-
source software.

* Detected over 12,000 bugs in more

Upstream project

google/oss-fuzz

than 1000+ open-source projects.
1. Write fuzzers

o FFEAEMIN AR SS: HGoogle&tE -
=T RARBRRENLZ 2 NIRE &
- EBYTI000MNIRRE PRI BN

12,000k P& 8. Fix bugs

Developer

3. Sync and
build from &4

\V?
.

Builder

5. Download
and fuzz

4. Upload

(jenkins.i0)

GCS bucket

2. Commit build configs 6. File bugs,

verify fixes

[ ] = TraCk deadlines
rT-T < Sheriffbot

{DEV} Issue tracker

(monorail)

NUSRI InnovFest, Suzhou, 2025
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END-TO-END SOFTWARE SECURITY
U 21 I BR 22 2

I — v
) Bu locations
%ﬁ Context Retrieval L2
Codebase

Candidate
patch

» Patch Generation [€----------------

H
Yes |

Can retry
main loop?

Final patch

Workflow Ends

'

'

'

:

'

i Yes

Can retry

generation?

Exploit input

Input Main Loop

°y ° . @ 2| =a ".'-R‘-.\:(!,-?'Ni Cannot use Al techniques out of the box

TCIEE #0E FATEOR
e Plausible

° o  © ® oy
« Implausible o o 203 %
0.4 0.5 0.6 0.7 0.8 0.9 1.0

NUSRI InnovFest, Suzhou, 2025



DIGITAL INFRA. PROTECTION

W E

At it R 4P

Role of text-
based
analysis to
be seen

BT SORY ST
R AEIEH]

Fuzzing

S

LLM guided
random/fuzzing
search

*ﬁ*ﬂiﬂ M

jUD = RS [ Sy
BEHIL /AR

Gramman
inference Fuznng

STDOUT Guided

| A
| ||
Static Analysis Patch Selection Patch Generation "
L (et
Stane Shong Viasdabon LM Retneval AutoCose
g = - Augmentod Rover
E @ =
- Hermas
| Hstoncal Lexcal
T Dalta Debugging
11 Sliced Fine tuped LLM
~ -
e
1 Validation
Errors Crash ‘
Constraint Sohving Reports 1
a LM 1
Input Generation

Crash Analysis

Groybox Fuzzing Crash Passing
Crashing Santize \l
Inputs Parser
SER—

i

LLM agent
with
significant
analysis

BT IR AR P AT Y
m AR AR

LLM agent
KBS I AR

NUSRI InnovFest, Suzhou, 2025
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FUTURE CODING
REIRIE

_______________________________

-———

— Back end

Software Issue =——p Frontend wrapper

(Analysis)

tools

Project
structure Program
Representations

& Files

How to
gain trust?

- e e e e e = e o e e e

e e e e e e e e e e e e e e e e e

Sample Current Coding agent
TN B I E A AE 1A

Agentic
Al-based
Code changes VALIDATION
New libraries —
KBTE/HMBE

T RN
ATFITEIA

Explanations Test Proofs
e M 1UEEAR

Al based V&V of Al generated Code
T Al B9 Al £ NIBEIESIAIA

NUSRI InnovFest, Suzhou, 2025
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AGENTIC AlI-BASED VALIDATION
B TERENAIRVEAEIA

Coding Agent | Generate £k | Code Changes Trigger filkz Validation Agent

IS RREIR (AVERUE PN REIR
2]
L .
5 (Repair Agent) Infer Hir
= (& S8 HER) as NL
= - FTN ARIES
> ?2 — Explaggtlons ) Tntent
Q4R fiAERE
g {DEV}
g S : : as formal contract
5 E Verification SOV
Y AN AL oy
o X Proofs iif8H — Sub-agent < SIAESE Decide #4%
§ PRI IIE FRRE
8 $ as symbolic constraint
Testing RINHNTFZLIR
Tests iz — Sub-agent <

RN - EREIA

NUSRI InnovFest, Suzhou, 2025



AG ENTIC VALIDATION VIA TESTS
ETE AN TTIEIA

Source Code In any language(s)
JEARE LM i E S mE
Agentic Symbolic Execution Interact

Input: AEH. Refine

. Z
- Source Code (e.g. from coding agent) Validation Agent il S
Output: M ERE IR B

- Concrete test cases (e.g. counter-examples)

i ) g o - Express 3k
- Symbolic constraints (1.e. partial intent)
<o Exggl;?ete}; il g%e?tlyze Symbolic Constraints
HTEEFNFTSHGT FFEHE Y8
ETPAN Crash? Solve skt
- RICEE (AR BE RIZEEER) JE A 7 Execute OvE A
By : AT
ST S T E tion T C te Test
- SN (SR B i i
[S 8?;7_202 6] (slice, coverage, call chain, ...)

W, =, I, ...

NUSRI InnovFest, Suzhou, 2025 37




FROM SOFTWARE SECURITY TO AGENT SECURITY
MRGZZREERLE

User
Request

A

y Travel Agent

Agent 751/? ﬁ—‘%ﬂ ﬁg {2'_(
l—> ‘ i 4—1
— Banking Agent Sentinel Memr?g poisoning(/\ 1)
Tools Memory \ Planning AT S BRI LLM Agent Security Testing e 1232 55( A 1)
* A

Remote Code Execution (/\ 1)
mERBIIT (A1)

Data Exfiltration (/\ 3)
BURIME (AL3)

Autonomy and environment interaction

Coding Agent
IIZEREER

Many security concerns!

XL elRA!

Differences between technology space and commercial space on this matter!
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TRANSFORMING INDUSTRIES
eI

Application domains )

e.g. CRM R/ -

MELRZAEIE )
« Automated Program Repair ~ extracting specifications Softwar ePre ect ag o )

AGENTIC AI TECH R0 H B R

J

- Re-imagining software and workflows Single software )
- Re-thinking software design, testing, coding tasks component

£ — IR A J

- Software as a field of study, and as an industry !!

- Agents for trading, healthcare, CRM ! ‘
~2025:
2000 ﬁ;gebntic Al
~ : 1A
© HEEFEE ~ R T SnS SHEIRAL
© BRAAIZA In-house - 4
BRI ERL LA N I BRIAR 35

ER BB R ~ WA
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RAF5. BiYRE - ErRABEAEEE!
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POINTERS TO SHARE
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Al for Code Roundtable 19 Jan 2026, NUS
Scan the QR

Al for Code [B] 5i€1x5 2026.1.19, NUS
=83 T

Opinion piece (LB E
Agentic Al Software Engineers:
Programming with Trust

AR AT TAZ: 7IME 4tz

Roychoudury et al. (2025), Communications of the ACM

Abhik Roychoudhury
National University of Singapore

HTINYE [ N K
abhik@nus.edu.sg

IVADO LLM Agent Capability workshop
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