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숛 썇뱇ힻ 먗켛밫

폫뭧밫맿: 3뼿 (2021.01~2023.11)

• ICML2022: Rejected 

• NIPS2022: Rejected 

• PLDI2023: Rejected 

• POPL2024: Rejected 

• PLDI2024: Accepted

개선

개선

개선

개선
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ICML 혗� 
(2022.02)

PLDI 제출

(2022.11)

POPL 제출

(2023.07)

PLDI 제출

(2023.11)

폫뭧 탗햌 
(2021.01)

A New Explainable Learning Model 
for Node Classification

Minseok Jeon
Software Analysis Laboratory

Korea University

29 January 2021

Machine Learning

NIPS 혗� 
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ICML 혗� 
(2022.02)

PLDI 제출

(2022.11)

POPL 제출

(2023.07)

PLDI 제출

(2023.11)

폫뭧 탗햌 
(2021.01)

My Personal Motivation

More Tuning are needed, But..

• In safe AI meeting … • Existing state-of-the-art GNN models 
failed to beat graphick …

• Why they failed to beat Graphick?
• How can we make them beat Graphick?

Student Me

The lower is the better!

Hmm…

• 젳탛엧샘얤(MLV)뫷 쇔 폫뭧 짳 휌
뺩픿퀓왘 횆픻 쭿켘

먗핳헼핳 폫뭧쇔밫

민석

NIPS 혗� 
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(2021.01)

My Personal Motivation

More Tuning are needed, But..

• In safe AI meeting … • Existing state-of-the-art GNN models 
failed to beat graphick …

• Why they failed to beat Graphick?
• How can we make them beat Graphick?

Student Me

The lower is the better!

Hmm…

뭘 해도 잘 안되요 …

흠 …

• 젳탛엧샘얤(MLV)뫷 쇔 폫뭧 짳 휌
뺩픿퀓왘 횆픻 쭿켘

먗핳헼핳 폫뭧쇔밫

민석

NIPS 혗� 
(2022.05)

민석
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왗믳얣 
(퀓 � 믳얓)

main
foo

goo
hoo

잧킟 
(Graphick)

[2, ], [0,0]∞

쭿읓 몫뫷

혐몇 쭿켘:  
{hoo}

쭻혐몇 쭿켘:  
{main, foo, goo}



왗믳얣 
(퀓 � 믳얓)
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hoo

잧킟 
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쭿읓 몫뫷
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 싟펯퐟삏 폞ힻ핓 먗퀓맻 2먗 핯캼핯뫛 뺓맻삏 폞ힻ핓 먗퀓맻0먗핳 뽳싗핓 ퟌ (퐃: hoo)

# 들어오는 엣지 # 나가는 엣지



왗믳얣 
(퀓 � 믳얓)

main
foo

goo
hoo

잧킟 
(Graphick)

[2, ], [0,0]∞

쭿읓 몫뫷

혐몇 쭿켘:  
{hoo}

쭻혐몇 쭿켘:  
{main, foo, goo}

학습 데이터

휴리스틱 합성



GNN 밫쨓 잧킟 
(Graph-based Heuristic)

main
foo

goo
hoo

혐몇 쭿켘:  
{hoo}

쭻혐몇 쭿켘:  
{main, foo, goo}

왗믳얣 
(퀓 � 믳얓) 쭿읓 몫뫷

학습 데이터

학습



GNN 밫쨓 잧킟 
(Graph-based Heuristic)

왗믳얣 
(퀓 � 믳얓)

main
foo

goo
hoo

쭿읓 몫뫷

혐몇 쭿켘:  
{hoo}

쭻혐몇 쭿켘:  
{main, foo, goo}

“GNNs have emerged as a cornerstone in graph learning, 
demonstrating exceptional performance in various applications.”

- Yuan et al. [2023]
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The lower is the better!
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뭘 해도 잘 안돼요 …
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More Tuning are needed, But..

• In safe AI meeting … • Existing state-of-the-art GNN models 
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The lower is the better!

Hmm…
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A New Explainable Learning Model 
for Node Classification
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Software Analysis Laboratory

Korea University

29 January 2021

Machine Learning
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그래프 데이터 노드 분류 모델 분류 결과 & 설명
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쭿읓 몫뫷 & 켟좀
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쭿읓 몫뫷 & 켟좀

: label 1

: label 2
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PL4XGL 쇔햌 퐃탗 (뽳싗 쭿읓)
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쭿읓 몫뫷 & 켟좀

뫛 햃삏 뽳싗 �:
“켛 (predecessor) 뽳싗 휌 ퟃ(feature)먍핯 0.5 핯핳 뽳싗맻 홯햧”
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샴 �핓 뽳싗싟픻 옃핯찏 1왗 쭿읓



PL4XGL 쇔햌 퐃탗 (뽳싗 쭿읓)
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“쾈 (successor) 뽳싗 휌 ퟃ(feature)먍핯 0.5 핯핳 뽳싗맻 홯햧”
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학습 데이터

모델(프로그램) 합성
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Evaluation

• 정확도 비교
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Evaluation

• 정확도 비교

“The major concern is the experimental study. Only 
two weak baselines, GCN and GAT, are used 

to compare the node classification performance.”

점수 : Reject X 2, Weak accept X 2

최종 결과 : Reject

NIPS 혗� 
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점수 :  
Weak reject X 2, Weak accept X 2
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점수 :  
Weak reject X 2, Weak accept X 2

“How easy is it to design a different domain 
specific language for other graph 

problems such as link-prediction?”

최종 결과 : Rejected
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(1) 폞ힻ 쭿읓맻 맻삠솿왘 햠

믳얓 셫핯� 폞ힻ 쭿읓 좣셳 쭿읓 몫뫷 & 켟좀
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믳얓 셫핯� G 믳얓 쭿읓 좣셳 쭿읓 몫뫷 & 켟좀

(2) 믳얓 쭿읓맻 맻삠솿왘 햠
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“We consider three types of classification tasks 
on graphs: node, edge, graph classification.”

“In the graph classification dataset MUTAG, 
Jargon shows the best accuracy”
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점수

Reject
Weak Reject

Weak accept
Weak Reject

• 줳혗 1: 켟좀폋 샻 혐엄헼 찿뭋 쭻홬

• 줳혗 2: 뼃줯 찿탷 킰 찿풤

• 줳혗 3: 왗믳얓쨈 펳펯 쭿퍷퐻핓 폫뫻켬최종 결과 : Reject
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줳혗 1: 켟좀폋 샻 혐엄헼 찿뭋 쭻홬

“The authors need to come up with a systematic, head-to-head 
comparison with a well-defined metric to measure the explainability.”

n1 n2

n4 n3

⟨1.0⟩ ⟨0.0⟩

⟨0.0⟩⟨1.0⟩

, 1, 0.8),{(

, 2, 0.7),(

, 1, 0.0)}(

n1: (1, )

n2: (2, )

n3: (1, )

n4: (2, )

혗뫰숗 켟좀픻 퐮픻 켟좀핿핯 쫯햠숣
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줳혗 2: 찿탷 킰 찿풤

MUTAG Cora Citeseer Pubmed Texas Cornell WisconsinBBBP BACE

GNN

Ours

• 학습 비용 비교(분)

0.2 1.0 1.0 0.4 0.4 0.6 0.4 0.3 0.4

61x 34x 60x 154x 613x 4504x 12x 16x 20x

“The main concern I have is the scalability of the approach. Training is too expensive.”

“I fear that scalability will inherently be a problem with the current approach.”

33
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줳혗 3: 왗믳얓쨈 펳펯퐻핓 폫뫻켬

∈ ̂Graph

• 핵심 기술: DSL (요약 그래프)

̂Graph = ̂Node
*

× ̂Edge
*

̂Node = Itvn

̂Edge = ℕ × ℕ × Itvm

“Relation to Programming Languages. 
I had a hard time trying to relate abstract graphs to a DSL.”

34
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(1) 켟좀핓 혐엄헼 찿뭋 탟 �맻
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(3) 풏퍸 믳얓읷 밫쨓픷왗 솿졏핳  왗믳얓쨈 펳펯 GDL(Graph Description Language) 쌏햋핳

표현하는 패턴

GDL 프로그램

node x ⟨[−∞, ∞]⟩
node y ⟨[−∞,0.5]⟩
edge (x, y)
target node x

y x

Target

요약 그래프
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(2022.02)

NIPS 혗� 
(2022.05)

PLDI 제출

(2022.11)

POPL 제출

(2023.07)

PLDI 제출

(2023.11)

폫뭧 탗햌 
(2021.01)

(3) 풏퍸 믳얓읷 밫쨓픷왗 솿졏핳  왗믳얓쨈 펳펯 GDL(Graph Description Language) 쌏햋핳

요약 그래프

̂Graph = ̂Node
*

× ̂Edge
*

̂Node = Itvn

̂Edge = ℕ × ℕ × Itvm

GDL 문법

박지혁 교수님
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ICML 혗� 
(2022.02)

NIPS 혗� 
(2022.05)

PLDI 제출

(2022.11)

POPL 제출

(2023.07)

PLDI 제출

(2023.11)

폫뭧 탗햌 
(2021.01)

“We design a graph description language, called GDL, as a 
declarative programming language in which a program 

describes a set of nodes, edges, or graphs.”

“PL4XGL outperforms SubgraphX in terms of Fidelity for 
all datasets, achieving the optimal score of 0.0.”

“PL4XGL eventually outperforms the baseline in terms of the 

accumulated (training + classification + explanation) cost.”
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(2022.02)

NIPS 혗� 
(2022.05)

PLDI 제출

(2022.11)

POPL 제출

(2023.07)

PLDI 제출

(2023.11)

폫뭧 탗햌 
(2021.01)

점수

Strong accept
Weak reject

Weak reject
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ICML 혗� 
(2022.02)

NIPS 혗� 
(2022.05)

PLDI 제출

(2022.11)

POPL 제출

(2023.07)

PLDI 제출

(2023.11)

폫뭧 탗햌 
(2021.01)

점수

Strong accept
Weak reject

Weak reject

최종 결과 : Reject

“It would have been very helpful to have included the 
implementation in the initial submission.”

42



ICML 혗� 
(2022.02)

NIPS 혗� 
(2022.05)

PLDI 제출

(2022.11)

POPL 제출

(2023.07)

PLDI 제출

(2023.11)

폫뭧 탗햌 
(2021.01) 43



ICML 혗� 
(2022.02)

NIPS 혗� 
(2022.05)

PLDI 제출

(2022.11)

POPL 제출

(2023.07)

PLDI 제출

(2023.11)

폫뭧 탗햌 
(2021.01)

Accept
Weak accept
Weak accept

Accept

점수

“PL4XGL is a nice application of synthesis algorithm for 
graph learning and explanation. Evaluation is also in favor.  
The paper would be a nice addition to the community. 

Thanks for the great work!”
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숛 썇뱇ힻ 먗켛밫
• 폫뭧밫맿: 3뼿 (2021.01~2023.11)

ICML2022: 
Rejected

먗켛
NIPS2022: 
Rejected

먗켛
PLDI2023: 
Rejected

먗켛
POPL2024: 
Rejected

먗켛
PLDI2024: 
Accepted

• 폫뭧밫맿: 3뼿 (2018.11~2022.01)

OOPSLA19: 
Rejected

먗켛
PLDI2020: 
Rejected

먗켛
ICSE2021: 
Rejected

먗켛
OOPSLA21: 

Rejected

먗켛
POPL2022: 
Accepted
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데이터 기반 정적 분석을
위한 피쳐 자동 생성

결함 위치 추정
(Fault localization)

GDL을 사용하여
GNN 개선하기

그래프 패턴 언어 및 
합성 알고리즘 개선

Submitte
d

In progre
ss

In progre
ss

설명 가능한 그래프 
기계학습 방법OOPSLA’ 20 PLDI’ 2
4

GDL 기반
그래프 데이터 마이닝

ToDo

GDL 기반
GNN 설명 기법

ToDo

Graph Description Language
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