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Automatic Generation of Large-Granularity Pull Request Description

KUANG Li', SHIRu-Yi!, ZHAO Lei-Hao', ZHANG Huan', GAO Hong-Hao’
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Abstract: In GitHub platform, many project contributors often ignore the descriptions of pull requests (PRs) when submitting PRs,
making their PRs easily neglected or rejected by reviewers. Therefore, it is necessary to generate PR descriptions automatically to help
increase PR pass rate. The performances of existing PR description generation methods are usually affected by PR granularity, so it is
difficult to generate descriptions for large-granularity PRs effectively. For such reasons, this work focuses on generating descriptions for
large-granularity PRs. The text information is first preprocessed in PR and word-sentence heterogeneous graphs are constructed where the
words are used as secondary nodes, so as to establish the connections between PR sentences. Subsequently, feature extraction is performed
on the heterogeneous graphs, and then the features are input into graph neural network for further graph representation learning, from

which the sentence nodes can learn more abundant content information through message delivery between nodes. Finally, the sentences
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with key information are selected to form a PR description. In addition, the supervised learning method cannot be used for training due to
the lack of manually labeled tags in the dataset, therefore, reinforcement learning is used to guide the generation of PR descriptions. The
goal of model training is minimizing the negative expectation of rewards, which does not require the ground truth and directly improves
the performance of the results. The experiments are conducted on real dataset and the experimental results show that the proposed method
is superior to existing methods in F1 and readability.
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Fig.4 Calculation of graph neural network hidden layer state h/
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2Pl A7 A B o X e i RS Ik H b S TS TG ), R R I 250 B v R 8k Al SL SR B R
PR 3 (1) 42 1, 7 BRSO Fa R BEAT T AL IR AT B fift e T LR A ) 781

H AR, 8 SCHERE p(yilsiS, QRN RLZ R )1 sieS R A), H )y e (0,1}, 08NS H 48 [t
PRBEL5E PROVESCRY S J5, AR VR, 15 8] y=1 WA FES § AT EE G A& a3 1T P G 1E R e
PRAZ O PR IR 2 J5 5 e K 2 45 20 2 D60 r(9) %22 i BB VTAN PR 48 348 A 2% 25 i PR 3R ) 38 R AR X IR,
A5 R RE AR A2 R AR BT 3k A5 1K) ROUGE 43 34 by 22 il AR TR R I 25 E A a2 e /MG e 45 3 22 Jh 1 47 T2,
IR, 32 2K B 0 L(O) R FH A K (3) R m:

L(O)=—E;_p,[r(9)] 3
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BRH R R A K (4) o
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Hodh g U B A % ) SR 8 A AN BE K MR 4 REINFORE 553k B B2 VL(O) 7T 4T ALL & 15 15 31 1% B 4% 1 A 2%
P(Y|S,0) WO HUR FIBERE 512K A BT sk A5 220l r(9) SR Sl
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(A) Ml T Ranzato 25 AP IR SRAE T ik 12 07 9040 FH A8 SR 481 2% b B T I 2ty — SR T T 3R 15
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(B) M T Shashi & AAEFH A RAE 7 120 12 0k bR Kb 10 9 48 2% 2 i) BRI /8 TG T B HE A 4 )
SEA Y H ) A Ay A A A B T R B R, FRAT Tk 3 P 1 A - 3L ROUGE 23 8508 1% 48 i,
K Y SR UG VR 5 ROUGE 43 5011 k AN F 184

}

3 KWigE
AFTHE AN TR B A OV R, B SER ITAT I B B . SEBRANT . BLZe SEge LA Fa s,
31 HE&E
FRATAE A Liu 25 AR 50 B S5 PLZ 80 45 2 10 Liu 25 A GitHub L 1000 4> Java 35 H T HR )
333 001 45K 20 i . 48 3 5 8 5 i B m A v 40 2 41 832 A4 88Ul 4 B 39605 T 1 commit message Al
code comment &F PR SCA(E EL41 ) PR SCRYAT E 100 H DTk 55 I =521 PR Rk 40 #7 v] RE 2 A PR H
T A R R B R 2%, AT B A R N DR EE PR R IEAT T Gk, Geih &5 A8l 5 s,
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1517 802 4 PR FLAUE 2 45 commit, 1T # )5 ok 20 1) XKL EE PR AXAT 53 4. 1T H A5 A2 5 KRS ) PR A2 il di ik,
AT UE TR N 2~4 [F) PRAREE TR N 5 M UL B PRI DE G, e B IR 4 B L5 10 144 430305,
3.2 SEMAT
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SEI 55 AR SCHR R I AT 0T L
o LeadCM:LeadCM 2 ¥ JTI f 475 2 4 M 7 9%, 1L S I 0R7 8R4 478 222 74 p AT 52 Tl it (g o G B
FHECSCR P T K AN T AR B R S (R A R, AR SC A H LeadCM. REL 3 AN 741 ik
PR fiiid;
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(VA LA 5 A PageRank S5 A0 i S SCORY 8 2 AR B (R R PR T4 R 19 PR SCRY, AT
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AT R, Liw 55 NG TN T Fi el Al o) 26 R0 s 0 27 ) SR A A 2.
3.4 {FNMIEHR
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Fig.6 ROUGE score changes with the number of sentences extracted
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Table 1 Experimental results

F1 LRER

il

BROUGE-

ROUGE-1 ROUGE-2 ROUGE-L
f r p f r p f r p
LeadCM 22.74  26.68 26.64 9.6 12.11 10.14 | 18.68 2239 21.19
LexRank 17.85 2326 19.50 | 5.23  7.21 536 | 13.89 18.58 14.99
PG+RL 19.34 1679 3429 | 7.86 7.05 12.84 | 18.08 15.76 31.89

HGPRG-cross | 22.59 32.88 22.05 | 838 1290 7.77 19.75 29.21 19.10
HGPRG-RL(A) | 22.74 26.68 26.64 | 9.6 12.11  10.14 | 18.68 2239 21.19
HGPRG-RL(B) | 22.83 32.51 22.61 | 845 12.67 844 | 19.98 28.89 19.62

LeadCM,LaxRank,PG+RL 1% 3 1743 4 3 PhEE 2k 75 2:45 2 1 45 5L, HGPRS-cross X — AT /&2 A 1#E H 3T
BIMh e 2 45 11 PR3 A= 25 4 F 28 SIS o B0 D I GR35 2% o 2015 3111 45 2R HGPRG-RL(A) M1 HGPRG-
RL(B)IX AT U 53 7l /& HGPRG-RL A I 5 2.3 75 v 42 B B M R A 7 1A FIUT V(B 13 31 1 45 2R

M 1 H ] LUE H:FR T ROUGE-2,HGPRG-RL(B)BEW 4 F1 i 45 2 4F (R0, 35 BB A4 0 5 ik
A FAREAT T ASES ISR, SR A SR tH (0 7k B IR e U VA RE S 21 2 TS 2.
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TER R Liu 55 N K77 A0 AER B2 0 T do A A AR FRATT 20 A7 30 DR A A 77 96 A5 P f 2 i 5 o 22/
B, A B PR3 AR AN B U SO H FR) ) 5 R R P B A, T LR 3R g b O B 3 i A LA 5 7%,
ELAEIRATFITA H BT VE A Al 7V, 5 Al U5 ST b A f) 5 AR IR AT T VA BERE EE Liu 25 N7k
FHPE BN B 2 1 BT B A B AR A1 PR [ 88 32 Ji 1 F1 B A, DAY A TR 38 B FR) ) T AE B T KA 2%
S R A ] RE AL S — 2 TE A5 B, MM AT iR I HER B AN Sz Lin 85 N5 % A0 2 NEA (R &, 3R
AT 7 & AR,

(7 FRF, AT 30 ¥ 55 30 A B A A8 SR R BOAE Ay 40 % R 80, A P i A 2 ST 1) D7 9k DU — o 2 ) [
AR A5 2 T HERD 2 A S T AR IR L B 1, B AR AR (F 1) BB A B4l 2% 20 3 2 0 B A Al Ak
R LA, 52 56 e B AR T RAE TV (A), 2 A FRATT K T5 0B AL . Lead CMLFRATIHE I, 1 Ji PR AT 5 2 A 1) 58 SR A A
8 K BRI 0 S AR TR S P SR T 3 A0 1 RO R 30 A5 OK A AS F ie 2 ST RS R st — S0 e A 70 25 B A )
Ji 23 BE— B O bE  , DR S A A 3R AL J T LeadCM.

4.3 EBISH

AR R A A 46 UE FRATT B H P 5 VA OB ) PR A= ik PR A B

(1) =41

PR J53C:

Added value ‘unknown’ for ‘repository depth option’. (cm-sep) added a test case for verifying that depth
‘unknown’ works. (cm-sep) [jenkins-0] changed ‘undefined’ to ‘as-it-is’ in Web interface of subversion-plugin.
(cm-sep) [jenkins-0] move ‘as-it-is’ option to the end. (cm-sep) [jenkins-0] updated help page so it refers to ‘as-it-is’
instead uf ‘unknown’. (para-sep) enable version mode. Do initial update with infinite depth and check that subdir
exists. Simulate job using ‘svn update--set-depth=files’ and check that subdir no longer exists. Trigger new build
with depth unknown and check that subdir still does not exist.

B2 PR Hfiik:

I added value ‘unknown’ for ‘repository depth option’ in subversion-plugin this allows a job to reduce size of
working copy by executing ‘svn update--set-depth=...” and have this reduction preserved when job runs again on the
same node.

HGPRG-RL:

Added value ‘unknown’ for ‘repository depth option’.

Enable version mode do initial update with infinite depth and check that subdir exists simulate job using
‘svnupdate--set-depth=files” and check that subdir no longer exists trigger new build with depth unknown and check
that subdir still does not exist.

[jenkins-0] updated help page so it refers to ‘as-it-is’ instead uf ‘unknown’.

PG+RL:

Added value ‘unknown unknown’ for ‘repository depth option’.

LESZB] 1% PR JESCRE 5 T 5 4 commit message Fl— %% code comment. FL5Z PR i /&t A1) i i%
PR (I H sk A T A5 N ESE PR & il DU H,1% PR AR A £ E MUE A subversion-plugin 770
“repository depth option” 3 Il T “unknown™ . IX FEAH 1) H 1K) 2 SLVFAF 45 3 i #1447 “svn update--set-depth=...” iy
A D T EE AL A I HAT S5 AEAH R 1 R B CPRAT I, R A ) g 2 A 28 S b — ok T Ll 2 3 A7 11
THHE, S RIE AT 0% PGHRL ZA# ] Liu 55 N7 iR LR PR H8IR, 0T UG 25 AU 2 1 4 “repository
depth option”#¥ il T “unknown” i iX — 45 A1 215 &, H &4 T 52 A8 J1A] “unknown” (1) 4% 1% HH BT HGPRG-RL &
FHFRATIG 7 4R 117 PR 3R, AN IEH$2 8] T 24 “repository depth option”#s il T “unknown™{f [f) ¢ 845 &, 18
FHE B T 45 A “subdir exists.simulate”/F Ml 4 5 Af F “svn update--set-depth=files 4T X — 8 (5 ..

(2) 12
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PR Ji 3C:

At a stateless pure javascript/client side component. (cm-sep) wrap models to be able to user resource models.
(cm-sep) add an example fo client side tabs. {(cm-sep) get rid of extra iteration of tabs. (cm-sep) introduce isactive.
(cm-sep) rename model. (cm-sep) make tabs dynamic. {(cm-sep) get rid of un-needed space. (cm-sep) improve text.
(cm-sep) improve java doc, rename some methods, index start counting at 0 to be compatible with classical
tabeedpanel. (cm-sep) add a test unit for client side tabs. (cm-sep) add more tests and add css class specific to each
tab. (para-sep) a pure client side tab. it is completely stateless. (para-sep) (p) a ‘pure’ client side stateless tabs
component. But instead of generating links that trigger server round trips id does generates just ‘client side’ links.
/p)-

FLSE PR $iIA:

At a stateless pure javascript/client side component.

I just need this for a project and thought it might be useful to other users. It works as in classical but user only
needs to use it as ‘standard’ wicket tabs. Mind that all content panels are created at the same time. If accepted i can
add an example to demo application.

HGPRG-RL:

At a stateless pure javascript/client side component.

Wrap models to be able to user resource models.

Improve java doc rename some methods index start counting at 0 to be compatible with classical tabeedpanel.

PG+RL:

Add an example to be able to user to be compatible with classical tabeedpanel.

SEAF) 2 S 12 45 commit message Fil 2 45 code comment 4151 AR A PR I H DTk # 105 (1 H 8L PR
IR AT 40:1% 45 PR T H G 2402 £ TS IR & 1R 41 javascript/client S 2 44 FP S N 17— T00EF S 7 B B4 2 38 4
L5 A GE A S B [, 7 48 22 1 Ao v 228 Aok D B AT A P AT A9 5 5 242 1 ) PR ik RE Jl D 3R X 2116
AL B AR LR BEAF A% D e AL BT T BE U AY 41 L A8 o DA B i PR H R — S8 40 58 14

fFA0 53 HT Liv S8 A7) PRI AT 40 1% 4 18 Sk Ui T “add an example fo client side tabs”, “wrap
models to be able to user resource models”, “improve java doc, rename some methods, index start counting at 0 to
be compatible with classical tabeedpanel”iX 3 4 commit message. L4} Jjll 7E 3 & commit message *$EHL T I iA]
IFREAT T A7 AP AR 2 HDFHeAG 30 A 1) R A0 5 T SO R R 58 A AN [A) 350 H BTk s I S48 1 H K OEAS 2
a1 REL9 I T AR e A, O HLT P 55 TBUHER tANF & 1 5 24R.

2 b0 DUR A SCHR 77 3 R PRI LA 500 W) 15k, e 06 3 4 — SR AR A R, HLRES Tl P2 21
RE 2 I AT A R DR 0 3RAT PR 5 VA RORE FE 7R PR ok 2 B ) et 5 HAT I 3

5 & &

BEXTIG AT AR ROAS L, AT KR EZ ) PR 38 B 8 A2 th T — A U1 Sl 47 1005 2 K OREFE ) PR $ii 34
1 0 A ) R A A Ay ol o A ) A S i 2 o) PROJSESCRS T A A R FRATTR T DAY A
B3 AR 1) S B PAE PR OSSR mP g ) (0 3R 4 LU S B S S S5 ST )1 R A S O A T P b 2
W g ik 2022 5] PR 53 i P I B 3R s 1) i AR 22 2] B T SRR K PR R R A RS L RN AT T
REINFORCE 5.3, 3 0 143 TN AR IC AOAR 2548 5 PRI 1) A i, B A T o6 Bdis 41 1) 25k, HLRE A A A Y 46 T
Wrfahs LR S A (KRB AE S B 4R LR AT TS, SR SRR WL IRAT I i T BUA ) PR A A
T35 AR BATVREII T T il R SR BRI PRGSO P 2825 > 1RO S, LAY S 4 i 7B B PR A
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