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OSS revision history analysis aimed at building a method
for grasping the working status of deliverables

RYOTA TSUKAMOTO! TAKASHI ISHIO?

Abstract: Deliverables such as design documents and source code are created by repeating revisions. There-
fore, quantitatively grasping the state during work is very useful for project progress management and pre-
diction / estimation until completion. In this paper, we first report the results of investigating the revision
history of OSS in order to understand the working status of deliverables. The release timing was regarded
as the completion of the work, and the state of the entire source code, the commit message, and the update
file were investigated for periodic features that could be regarded as the work state.
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R 1 PostgreSQL D IR N REIFH & BIE D IEH
Table 1 Information such as the scope and scale of Post-

greSQL research
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Table 3 LDA execution environment
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Table 4 PostgreSQL commit message example

Iy P Xyk—Y
Stamp 1lbetal.

Fix typo in comment.

Add missing files to src/backend/lib/README.
Widen COPY FROM’s current-line-number counter ...
doc: PG 11 release note fixes: PGhost, typo

Translation updates

Prevent integer overflows in array subscriptin...

Fix mishandling of resjunk columns in ON CONFL...
Last-minute updates for release notes.

Stamp 11.12.

& 5 Firefox DA Iy X yvE—If)

Table 5 Firefox commit message example

I3y P AvE—Y

Bug 1620511 - Make ensure_mobile_android_packa...

No bug - Tagging mozilla-central 7ac664c145986...

No bug - Tagging mozilla-central 34377d8c0d2ad...
IGNORE BROKEN CHANGESETS

Update configs.
CLOSE...
Bug 1614294 - Increase the shutdown crash time...

Bug 1640779 - [X11][EGL] Implement xrandr-base...
Bug 1736684 - Part 1: Add test coverage for th...
Bug 1736431 - Allowlist URLs containing the st...
Bug 1737419 - Add note about mach npm test for...
Bug 1737424 - Markup inline code properly in n...
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1 Bug 1234567 - message
~(Buglbug) , [0-91+ *x (=] : |, IN. [ |-=DDu+(C.+)
2 Part 1 - message
“(part|Part|pt|PT|P) *[0-9]+(-[0-9]+]) ¢
= *CIN)I=IN. D+
3 No Bug - message
" (No_Bug | No bug|nobug) u* (=1, | : )+ (. +)
4  [xxx| - message
N ANk (- D+ )
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NLAANTL+HCH)
6 (xxx) message
NG+ H)
7 XXX: message
“\S+: (L)
(2) AR—=ZTHHEL THREDSCFH 2l
(3) AL
(4) BfEz ER L
& “000” (2 {E L.
(5) BiEA DK, A OERIEE %2 L
nltk @ averaged_perception_tagger T fhaal % HF1.
nltk @ wordnet @ lemmatizer TI1EFR{b.
(6) 80N LEDN—= a ITTFET 2 HEER i
2.2.3 BHI7TIL
AR TIIEBDOEH 7 7> A VOHBLX A I ¥ 7% 5
T5. 120023y MTETNLEBOER 7 7 4 VO
AEDRIZEZEER LRV, S0%L LD AN—Y 3 V TEHDHT
b7 7 ANDAHTE, %23y ProftT 5.
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K 112 PostgreSQL @ by 7 ETNVDEEZRT. it
fifld Thomas & [5] A3EF L7z Weight (2D M v 712
T35V —Ra— ROR), #MilIa Iy MY, KPP OHERR
BN=Yary))—RADXA IV THS. R6I1EIX1
HD by 7 (variable) T 2 HEEHO—HTH 5.
variable DEINE =1 Weight D b v 73 TH b, Efidr
LT —&F 7Yz FRUSEEHE, BIRHRIERE, XEVE
HEED Ny 7 THIEEZOLNS.
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K 1 PostgreSQL ® ¥y 7 ETILDLEE
Fig. 1 Transition of PostgreSQL topic model
#F 6 PostgreSQL D v 7
Table 6 PostgreSQL topic
variable MYy 7 BT % HEERE
0 P, PO, j, size, x, word, ptr, n, point, flag
1 field, node, stmt, copy, write, scalar, compare,
alter, create, expr
2 log, x, rec, record, xlog, state, id, xlrec, ptr, lsn
7(3) page, buffer, get, number, item, offset, block,
tuple, opaque, data
24(2) pg, datum, getarg, result, int, function, return,
args, text, arg
38(1) object, id, oid, get, pg, tuple, datum, heap, er-
rcode, form
43 state, array, null, v, type, val, value, errcode,
arr, start
44 null, guc, option, config, pgc, name, value, new-
val, extra, hook

MARELEDL>TW ZEHRL, BBy 7D
ZEEZ, IHF—ETHD I ehghsd. ZhuE, a—F
NR—ZADHBIZHR LT, V—Ra— FOZELEIHEFHNC
FEFINE W=D rEZLND. N—=Yar ) Y-
WBWTH, N—a VIZXoRWEMAN 2P EE o
ZRIER N o7,

PEnzens, a—FR—ZDBHENKRER IO =
7 DA, v ZEFMCED MR OR I3
LWz 350 5. Firefox d PostgreSQL & R U < FEH
WA RERI— FR—ZATH B 5, Firefox D
MY ZETNLDEED PostgreSQL r ERkE HIMr L, A
EIIARFEME LT,

3.2 AIy bhXyt—Y
X 2 73 PostgreSQL @2 I v b X vt —Y OHBI&Z £ 3
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translation L]
avoid F——f 1

fix F—— 1

remove  e—f 1
make  ——— [ ——————
add  ————] I
doc  —— I —————

stamp | .e

word

B 2 PostgreSQL D23 v + X vt —I kbR

Fig. 2 PostgreSQL commit message analysis results

define e ]
land =t

let —

more —— et

SUDPIesS e et

ship T

mark —
respect I

rewrite — I
test I

add —
throw —
enable et
check — -
do I

word

copy e
upgrade eamene e»—{Il— "o D=0 ¢
generate et
reenable ——1 I

get —

bump s

tag ® o ] [ (X ]

3 Firefox D2 I v b X v —I5HkER

Fig. 3 Firefox commit message analysis results

V7%, B 3 D Firefox D2 I v b X vt—IDHBE XA
VT, FNENHEOTRICE > TRIRLZEDDTH 5.
BN N—2 a >y T ORRMR»HHKT (VU —R) %
TORZIZ 0225 LITIEREL7METH D, Hithhiza 3 v
b X vt —Y DIEIHEE PREIFICIERTWS. Tl
I HBHHFEIZY, HFEMmOTIENICH NPT, LDiF
I HBHHFEIZY, HROBRFITR o THr BN S HFET
H%. Firefox DFERIZEN— 3 > D S0%ICEL T 25
SHHEGEDBDIEFIZZ o 1272, HBRO—HDA%E LR
LTW53.

HEXA IV 700z Rae, FEDAI Y X vt—
JIIMEELKROBRER D L K TERNCHENS Z 223
D%, PostgreSQL THIUZX, “stamp”, “translation”,
Firefox THIUZX, “tag” TH5. ZNBIEFXIHFRED
EEICHIET 233y v ThD, BN—VaVilEldho
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11.0
translation |
doc [
b=l
ST s
avoid |
2 0.4 0.6 0.8 1

K 4 PostgreSQL 11.0 @2 3 v b X vt —I kR
Fig. 4 PostgreSQL 11.0 commit message analysis results

74.0
part
cache |
reset I
reenable 1
clarify b
work r
relax I
ai —
emit 1
define |
e limit I
g restore —— o
null |
switch 1T 1 e
print
default 1
build -
vendor [ | E— o
temporarily I
tag |
0 0.2 0.4 0.6 0.8 1

5 Firefox 74.0 D23 v b X v —IDHiHER

Fig. 5 Firefox 74.0 commit message analysis results

7223y b AvEe—YOHBE LA IV TDREDIE, IZAD
—HTHB BT o7,

—JT, N=Vary Il ialmTde, ROPROSNZH
BLET D e Do, 413, AENRDOEID
N=Ta 2B B PostgreSQL DA I v P X vt —TD
HIRZ 4 IV 7O RTH 5. FERRICE 5 13 Firefox
DRENROBHIDON—Y a v iZBF2a3Iv M Ayt—
COHBERA IV T DA RO—ETH 5.

REN=Ta Vil o THERAAL IV 700 Mh%E R
&, BN=YarYTHRD DR T-HEETHHII XA 2
VIRODBD D e hE. BEDN=T a VBT
233y PAyE—YOHBRXAL IV IR2OHLTELZ
YT, HEEOHBBBE>Ths, Z0a3Iv P Xyvtbk—

(© 2022 Information Processing Society of Japan

Vol.2022-SE-211 No.29
2022/7/30

Y OMBIMIKR S 2Kl % H 2 RERED N2 Z L HHIRF
TE5.

3.3 BT

HH 77 ANMICONWTHaIy b Xyt —I LREEDIE
MARGNZ. Thbb, @N—YaryTREHRI AL
DODHBEZA IV 7DD IEDRVE, FFEAN—Y 3 Vi
BoTHEZA I V7O MERZ LR DD B Z D0
Mol WoT, HBH7 7 A NIZBVWTHRED -V 3
YIBIBEH T2 ANDRA I T ESHT S LT,
ZOHEF T 7 A NVDPINKRT 22 H2EERBINS Z
EDHRTE .

4. EFRREDEEICAIT - FiRRER

SEOMEMEDIS, BEOIGTEE,LSII Y P Ay
-V EH T s ANDOHEZ A I VI EHEATON LT
B, Z0a3iv b Xvt =Y LLBEH 774 LD
WA T 2R 2 HEETE 2 REMEDL B 2 Z ¥ 255
Motz T, FEREOIEBICHTT, EBicaIy
PRy —IREH T 7 £ LDOIKREHZ ¥ OREE DR E
THETEZ 20, PREBREZFEMLZ. a3y b Xvt—
DEEH T 7 ANVDORBIEERTH ooz e s, TIT
X, a3y PRy b—JIKo TEBREEML-.

4.1 FHERHE

N—=TaryIlritaiy bXyvt—YOHRARMIRES
728, ZOHBAAN—Y a VICE SR VREAY 22 X 51
MELTHS, FHEERRMBEOET LVEYTIIDS.
I3y bRy E—YOHBENTHIZFEEETH h 2 DRHAH
B3 HEL, METRERA—YaryIroBE iz —
BRI2E S LTHIREEZ —RXE 2. BHAN—Ya v olE
RAIVITHBERBZILT, EFAANDYTED (74 v
T4Y7) KHHATE 2 RBEHERT e HNTH 5.
EEEREMFICIZD Y RV (22 <AV 57)
PRHWS. 7497407k TRKDOENTT LY
2z HWT, a3y P Xyt —YOHBIIHR L, INHREE
HAHET S, 749 T4 7DEDIZAIv P Ryvb—
COMBSHEMEL TWS 29, FEOHRXA I
SHEL, MECX->TT O LIENMERITDELD 5.
A CTIREDOHIEZ A I 2 7% 53—k R AL LD
RERH, IR > LY 3D 95 R—k v R L Lk L
7z, Flz, IOV HIRRAND T 4 v T 4 ¥ 721 Python
DREEMZ 4 75V TH 5B SciPy** V5. gensim D
BIFZ2A4 72V THH D720, FITEREIZER 3 AET
H5.

BARR 72 FEZ LUNISR S

*3  https://scipy.org/
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Table 7 Estimated accuracy for each percentile

X —t ¥ | PostgreSQL D7 | Firefox OFIFRE
XA

50 0.10 0.21

75 0.15 0.27

80 0.16 0.29

85 0.17 0.31

90 0.19 0.35

95 0.23 0.41

100 0.22 0.38

(1) FHEADN—Y a D7 — 2 %2FRL

(2) 23y bRyt —y (GEHHEGE) OHBXA IV 7%
fiES %
FHENRN=YavORILaIy bXyk—JIIHL, H
B4 IV 7OHRIMEDR 0.5 725 K5 Ic—HKIcT
59
IV MR-V REN—Ya YOHBEAE
BHRIT—XE2ENT 5.
(3)ERT—Zr5aIy PRyk—YZricar~iL
VDT XA —REHET S
scipy.stats.gompertz @ fit W\ 3.
(4) HEE LT v RV G S X =k v XA Ve85
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