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Approach of Automatic Fork Summary Generation in Open Source Community Based on
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Abstract At present, distributed collaborative development based on P/R has become the dominant software development me-
thod in open source community. Because of the openness,transparency and parallelism of the software development in P/R mo-
del, it is difficult for developers to obtain the complete Fork profile of the whole project,and know whether other developers have
accomplished the same or similar development tasks, which are prone to duplicate contributions and redundant development. To
solve this problem, this paper proposed an automatic generation method of Fork summary to help project managers strengthen
project management,avoid redundant contributions,and enhance cooperation and communication among developers. The proposed
method firstly crawls Issue data with feature and Bug label information in open source community,and trains a classifier model
with random forest method to classify Fork features. Then,it collects the data of Fork branch’s software development activities
and uses TextRank algorithm to generate detailed Fork information to explain the main purpose of Fork activity. Finally.a set of
combination rules and corresponding algorithm are designed to integrate Fork’s categories,features and other information to form
a complete Fork summary. In order to validate the effectiveness of the proposed method,30 groups of manual tests and 60 groups
of actual live study were conducted on Github. The results show that the accuracy of Fork summary generated by this method is
67.2%. In the experiment,76 % of project managers believe that Fork summary can help to better manage projects,and strength-
en communication and cooperation.
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Summary of current forks
davidzweig2 opened this issue on 20 Nov 2013 - 0 comments

davidzweig2 commented on 20 Nov 2013

1 would like to contribute to this project. | have some features | would like to add. I'm just wondering which
fork to work on, as there seem to be significant amounts of code that have not been merged into the
project. aMoniker has added Notes and Annotations support. jgsmith has added a pluggin system. What is
the consensus on these modifications, and where is the project heading? Currently I'm working with rrotters
fork as | need to use a recent version of JQuery.

Regards

David
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Fig.4 Framework for generateing Fork summary
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AT 38 2o 5L 9 NEAG R 43 BT AR SCT 4R Y B9 Fork % 28 H
Bl AR BT B AT AT MR b
5.1 FWHIEE

T TG T AT T — A BT Github JFIEIEH Y
Bl 4 i E 20000 Xt Issue/Pull-Request £#li . AT
H By 2K Commit B 4 7 “ feature” F1“bug” Wi 35 . K L4 A7
AR A R KA A e 80, WRARH B, 3
BT A “feature” M “bug” i B AR Y Tssue B kI
GRor AN BIRL, R B AT IR L T 26204 “feature” 5 “ bug” b
ZWWH, RATEM, Lot RWA 5 H ., “feature” 3K “bug”
PRAEEJE A BR 2 i — /N4 29 5 BB 10% ~ 15,
T A R B, RATAE — A H PR R Tssue
Pull-Request By B FRALE 500 £5LL . #HE Github | “fea-
ture” FI“bug” R4 M 4H R 45 AL, FATTHERE T AT 30 430 H I e
BEE . R 180 T HH B g R .

1 BURETHITRSA
Table 1  Open source projects in data set

# A “feature” W H “bug” AF &

Pull-

W H Issue AR 4ty Issue/  #9 Issue/Pull-
Request Pull-Request Request
safe-ios 326 605 52 42
FieryVoid 454 353 11 20
opencast 0 998 111 195
intellij-rust 1829 2287 184 10
PrestaShop 3406 11100 147 1993
metasploit-framework 3189 8850 1089 1409
ezplatform-admin-ui 0 1027 0 302
ansible 23473 34609 11365 28561
Baystationl2 1800 3021 781 0
Yogstation-TG 711 6101 920 288
SemanticMediaWiki 1148 3162 148 74
open-event-android 1084 1291 126 0




30

Computer Science THEHMLEL2  Vol. 47,No. 3, Mar. 2020

T3 A0 TR T B AR AR BOROHE B O A U,
L, 3 H “ezplatform-admin-ui” R A “bug” 5 25, M W H “open-
event-android” % A 1L ] “bug” #5245, H A 126 4~ “feature” 5
%, TR AT, 7E— e H b, L S 3 S B AR 10 R
AR AR AE . FIREHD A — 2635 H r, — A 56 T “feature” B
RGBT e 7E H AL E € LR “bug”, BB A R R
FRRPE OB 8 A E L. TR — R A
TERAE AR KR BE b HR e T #2051 AY 320040 W7, (R, ) 44
B9 AR AL AN R 35 H bl R AN E 1 2

Rt . 2550 5 2 18] (9 AR 25 5 A7 AE oh 58 s T S L i) g 2
S oy AL HER M . O T HEBR T RN DL 3 W B R X S 5
SERLOSE W, F AT A T B 23 n P AR 43, IR [ 26 R B R
%, R 2P R “feature” A1 25 BB IE A B AN 2
feature- 4325 2% 44 H & A “bug” b5 % B 0 H B4l A C A1)
Y5 bug-ar2An . X F A AL B FUE 4 b E a2 R
i L A8 P[] A A feature” R bug™ bR 45 (19 350 H 4048 VI
2 feature-bug-73r 25 8% ,

®2 HRENRS

Table 2 Partitioning of data set
Eil -3 T H#E  Issue 1 PR i &
A “feature” f1“bug” 18 12187
B “feature” 5 3190
C “bug” 7 4623

5.2 FWEBRERSH

S 4 1 BT (81280 AR 1 5T 94 18] A8 1) J7 B A iU Fork 4l
LR EAET AR T Fork? 2) A SCT7 3 4 # B
e N DUIRAS R AP 1Y Fork 7 >k & B & sl 38 5 P i 7
5.2.1 Fork # %89 & 5 1%

Fork #if 2 & —Fl A AR 0015 = Rk, o7 LB 4% ) & A B
RALE B . 76 Github 7, JF & A Bt #% %0 Fork A9 57
Bk 2 UL SR ootk & R K R e B R R . R
AT £ R TR B R T WG . RADAN, — D IF M
Fork 4 2 W A4 & DL 4R 1E

D) Fork 4 2 i 4 14 22 5

2)Fork 1 2 (1 i i 22 58 8

3)Fork 32 HE ;

D Fork 2 MY LA R LT .

TE 35 NPT HE M L P S8 P 1 I M L
R4 HUIE B P S 7 1 K Wi e R IF H A —
M. 534k, Fork 2 50 Pr I & Commit WA A ik,
WA Commit Y % KK, AR XE B 75 SC A= i i Fork 1% 22 fig
B 55 BT A Commit #¢4E . FRATIN N Fork 6 2 09 ki 1k ik
H5EMAEH Commit 87 XK. FIL. A LE X commits/max_
commits 7% #5361 BR 402 A 52 0, 38 A % I8 52 W Fork 1% 2
TERA B2 A R L 3 8 T R B9 HERR P A 2K

Acc_rate=

ki1 X Conpee + ks X Conpy + ks X Stap, +k, X Feapy.

[AE SR —— ~

commits
(3)

Max _commits

Ho, Conpe 2R A ERNME B AR 2R LI 2 5 ] S
Fork P4 %5 i DL BC R B 5 Cony, 278 9 278 35 26 8 Commit N
BRI s Stap, JH T R 2 PRk J2 6 W% 5 13 5 Feap. J2 46 ¢
MK BB/ A . AN, commits 377 Commit 30 & ; Max
commits 37~ Fork &4 Commit K. S8 & k. s
ks okey TR H T IACE WA 1,

oY VPAE Fork 82X 0y MERR M L 1 SE PP A RRAE 3 28 4% 1 v
. BTN TR 7 2L 78 Github 31 H P AL L %
30 2 Fork, Jb 2% 45 S 30 /IN 20 A 43 44 X & 35 #EAT 03

PR 2 28 M SC IR 45 R 3R 3 R %, & A “feature” Fl
“bug”bp 2 B ECHE B 73 268 B0 5 A B 2R R B
“contribution”, A LL& F], A 41 o A A bR & 09 00 (H # A7E
0.5 Pk, A B HRAR & L i KAE (0. 66) Al g /A (0. 59) Z [0 (Y
250, 0T FE 0. 1 LN, AR H /b, 78 BC 4L+, “feature” Al
“bug” By HEHG EEARAE 0. 7 LA L. {H “contribution” ) 1 1 B K
K. XAEFN B4 .C AR IR EE H X feature” F1“ bug” 5
0 SO T WS BN L AT 4 /N T contribution” B HE
MM . S35 A P B2 Feap. 4 0. 63, BC 2111
Feap,. 7 0.59,

R 3 RBIIILES

Table 3 Training results of classifier

4 AR 4 W E A EF F1-2 % XA B
“contribution” 0.59 0.79 0.67 896
A “feature” 0.66 0.78 0.58 686
“bug” 0. 64 0.67 0.72 400
“contribution” 0.35 0.37 0. 36 724
BC “feature” 0.73 0.79 0. 63 441
“bug” 0.71 0.69 0.75 352

S 2o T R S R MR B Conace » Connn F1 Stagy, » 1] PhiTH54
H Feape M1 Max_num_commit, $XJ5 . %F T 640 804 . i 30
H LIS B B 2 Ace rate, TN 5 iR,

1 — Accuracy-rate——A

09 s Accuracy-rate-=BC

i

1234567 8 910111213 14151617 18 19 20 21 22 23 24 25 26 27 28 29 30
45 4 Fork ## 1D

k204

5 Fork fff 2 /i B2 I 3

Fig. 5 Fork summary accuracy test

FTLLE H . A 4 Fork i 2210 ik 6 32 e I8 R 0. 383, I i
90,908, FHHERI R N 0. 672; BC 20 Fork 1§ 2 4 7R T N
0.348~0. 897 F- I HERIZR N 0. 668, 2, e ffy R A — A Al
F2 32 WA TR DY R I AR SRk SR A B 1

SR Gl At SR H R4 ALBC L& ID 2,7,8,10,11
23 ZE 22 WA RO B b4 . T & B ConAce & I8l & . K R 43
FASARYE A 10 BC 4L 7 IR BHE 45 th T AR 4 2L (AR
AT Fork 2 09 ) 5 fE# A AR B E % L H R ik
1D WA G L 0T . H“ contribution” 26 51 By Commit k. H At
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Zed oy B R B AEHG B R AR R AT 5 2 B b, 44> Fork
&M Commit BN £ BelE 2 4 FT 3 24 AR 1 fie =
fH. MAMER LR B, 763k 813X i Fork 1, “contribution”
KB Commit B AN 4 £ . FEW) IR L BRI, “ contri-

bution”ft 3 T 4 “feature” F“bug” Z S FIr A5 BTk » & — 40
FBl R B G ME A I T A Y s . DRI L X — 2 A9 4 H K, Fork

il 2 A — i R B b AN I
4 MR/ B g 5 AL s

Table 4 Top five groups of lowest/highest accuracy data

ID  Accuracy-rate “feature” “bug” “contribution”
19 0.383 7 5 8
PR 15 0.383 5 1 16
5 4K
8 5 0.433 2 5 4
E &R &
13 0.433 1 6 7
2 0.533 2 5 10
30 0. 808 4 0 0
s 12 0.833 0 6 0
5 4
L 8 0.858 0 2 0
5 KA
18 0.883 11 0 0
28 0.908 6 0 0
AR ER A TN BB, R — ok R

BB Commit, NE 6 78, X 28 Commit H & A A ] 14 B
BV 2 I — % 48 3R A A B AR AR SR , T 3 i T Ak
Wr. IR X Se R A SR T A SO R B M . AR T
5 2K BE B i B BN JF A A AT B TR FT R STRR L BT A R

B 47 2 S A

oh

¥ nolatency.2

@ romlv committed 8 days ago

Showing 1 changed file with 3 additions and 0 deletions.

fuck this

¥ master

== fprochazka committed on 22 Mar Verified

Showing 1 changed file with 6 additions and 0 deletions.

B 6 FBBMM Commit
Fig. 6
ST FENA A SO e A LY Fork Jif B2 AE — B B0 R AT LU
KE 0. 672 MIHERE,
5.2.2 Fork # % & & 7 s 69 A S0k
ARSCHERET 17 B SL 5T B 5 Fork f 2 3 A G 1Y
Commit #F17 5L bR BIMEL, 4501 o TF & A 5 R b A 5
Gy FF L IS UEA 300y i 2 A Il F X mi & . AT H
Fork 3| { C M A AH UAS € 1% , A2 B Fork ## 22, If 15 I Fork
kA FR B R AR U Fork 4 4 & 1Y 52 bR VA5 Sk 0 58 A
CHEX RN GRS AR, SRS R nk 5 i,

Ambiguous commits

5 FPREGE LS

Table 5 Results of live studies

T H 1# £ 5 Commits E S 1B 4 # % A3t
devilutionX maintainer # bf4a8c- 274abd 0 0 1 0
Xamarin. Forms maintainer #e095e2-3c12f9 0 0 0 1
EntityFrameworkCore developer # abfelc-525al5 0 1 0 0
lazydocker developer 2 {0650a-dba014 1 0 0 0
screpy maintainer #£10069¢-6901e9 0 0 0 1
screpy developer 2 772a49-6dc0fd 0 0 1 0
DeepFacel.ab developer # b{78d3-29daad 0 0 0 1
DeepFacelLab developer #338e13-73{78b 1 0 0 0
semaphore maintainer # a65eb2-8f8fad 0 0 0 1
semaphore developer # ecde61-b5efle 0 1 0 0
semaphore developer #769d57-7b15ce 0 1 0 0
SyliusWishlistPlugin maintainer 2 9085ea-8a5d4f 1 0 0 0
SyliusWishlistPlugin developer = {90f{0-9284d2 0 1 0 0
alO-ansible developer # ecd486-be997b 0 0 0 1
sherlock maintainer Z cdcda5-054a24 0 0 1 0
ansibullbot maintainer # 5e0add-6ebff7 1 0 0 0
silverstripe-installer maintainer #16009c-ef4982 0 1 0 0
Bt 4 5 3 5

MFE S5 A LLEHIFE 17 4 Commit X B, 4 4> Pull-Re-
quest HAELE .5 DITEFERFH &, 3 DHAEFHERZ .5 MG
I, B 5HEANEE, RAA S EZ A I Pull-
Request F I FH k. G5RFH A CH L LA —ERE L
P -ONE I E AN

WA WEFE 4 4 Pull-Request #% 48 45 i) J7 K 7] A & B . 7E
HLEAF LR 3 B P AR TE — SRR R AR SCBR R A AR R Y ek
23],

# 6 FIHL T AR 4 19 Pull-Request, Al LI 2] Commit #
80ad34 Fll # 44el£37 WY “fix” Fll“more” 114 & 1% A ¥ 1l 5¢ %5 1)
[ 1 5 A PR R T X 88 Commit A AR 478 25 1Y 2% 3K 1 K fig
o T W B R SR R RD  (ES AH =E , Commit # 9284d22
WHESE“Yaml is stupid”, KA M BER A E X, FEHE =
A B, Commit # 16009¢ M1 £ 74{717 E A A 7 A9 18 2
“Fix main. php path”, H5 # 8a507e¢ B & , NI BEAFTEE
B NZS R NGB AR S 4 X MR 2L
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# 6 PHELLRY Fork {2

Table 6 Rejected Fork summaries

Commit % 5 Commit ] %

Fork # %

£769d57 fix dumb error
= 80ad34 fix commit # 769d57c to # 7bl5ce of Fork semaphore-installer/ Tom
use middleware creator for Whiston contain 3 bugs of [fix dumb error, fix, fix casting issue] and
# laa834
aa all project api endpoints 2 contributions of [use middleware creator for all project api end-
#44el{37 more points, more |
#7bl5ce fix casting issue
# 190ffo Fixed coding standards
2063407 Added coding stadnards commit #;’901’(0 10[ E‘:AQdZdSﬁ;dZ :f Fordeyll(lils]VthhmPh;g[ln,/ mzmazu
contain 1 feature o ed coding stadnards],3 bugs of [ Fixed cod-
662d3tL Fixed coding standards patt
# 4 ?XL €0 ?ng standards path ing standards, Fixed coding standards path, Fixed coding standards
#6856ca Fixed coding standards path path] and 1 contribution of [ Yaml is stupid]
#9284d2 Yaml is stupid
#16009¢ Fix main. php path
740717 Fix main. php path commit # 16009c to # ef4982 of Fork silverstripe-installer/Ingo
R J lesheet I Schommer contain 2 features of [ Removed stylesheet from frame-
moved stylesheet from
# 173996 ;‘ ove ky(\_ _(\( ”U workmissing file, Adjust phpunit path to framework] and 3 bugs of
rameworkmissing fi
B ) ) ¢ ) »g ¢ [Fix main. php path. Fix main. php path. Fix main. php path in in-
#8a507e Fix main. php path in install. php stall. php]
#efd982 Adjust phpunit path to framework

A2 AR SCTT VAT B B 4E 7 A B2 314 R HY Fork 434
I LA 48 B R sl 44 3 P 9 2

XTI B AT T ERARWIR . @i B SR
BT RN B HEAT AL B 5286 O 5 138 — 8 T R ik
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F (20,020 B 447 A BLUA S AR 3C 5 6 AT LS B Al AT ] 422 55 1 99
GAE ERTEEIF LT ATH (23%0 MZED A SR 430
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Fork 2 REMS 12 it — N1 09 (5 B R IR . TRATIA Sy B B fifi i
Je F EE Y AT DR B AR AT T o £ S B R

®TOSGIBE TR EE R
Table 7 Case study results

EE S E A % E
Approved Good overview 4
Approved Good for coordination 6
Approved Avoidding dulplicated development 6
Approved Good for progress management 7
Rejected Not good overview 2
Rejected Usefulless 3
Rejected Unreliable summary 2
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