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Abstract: In OSS (Open Source Software) development projects, README files are the first document that
users and developers involve, and are inevitable to work the product properly. Nevertheless, the evolution
process of README files, such as how they are created and modified, has not been still unrevealed. In
this study, in order to understand the evolution of README files, we examine what contents were added
in each period while dividing README development into four periods. In addition, we study the number
and percentage of commits including README to clarify the efforts. The case study on GitHub projects
demonstrates that the initial version of README files tends to contain a description of the project and
its usage. Afterward, developers append the information of projects for developers on their README files
(e.g., project status, project team, contributions). Additionally, on average 3.6% of commits include the
modification of README files, in particular, the more content in the README file, the more frequently
developers update them.
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*1 https://help.github.com/articles/about-readmes/
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*2 https://github.com/posl/readme_ipsj_replication
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Questions?

Open an Issue and let's chat!

Other forkable themes

You can use the Quick Start workflow with other themes that are set up to be forked too! Here are some of my favorites:

« Hyde by MDO

« Lanyon by MDO

* mojombo.github.io by Tom Preston-Werner
« Left by Zach Holman

* Minimal Mistakes by Michael Rose

* Skinny Bones by Michael Rose

Credits

« Jekyll - Thanks to its creators, contributors and maintainers.

« SVG icons - Thanks, Neil Orange Peel. They're beautiful.

« Solarized Light Pygments - Thanks, Edward.

« Joel Glovier - Great Jekyll articles. | used Joel's feed.xml in this repository.

« David Furnes, Jon Uy, Luke Patton - Thanks for the design/code reviews.

« Bart Kiers, Florian Simon, Henry Stanley, Hun Jae Lee, Javier Cejudo, Peter Etelej, Ben Abbott, Ray Nicholus, Erin Grand,
Léo Colombaro, Dean Attali, Clayton Errington, Colton Fitzgerald, Trace Mayer - Thanks for your fantastic contributions to
the project!

Contributing

Issues and Pull Requests are greatly appreciated. If you've never contributed to an open source project before I'm more than
happy to walk you through how to create a pull request

You can start by opening an issue describing the problem that you're looking to resolve and we'll go from there.

| want to keep Jekyll Now as minimal as possible. Every line of code should be one that's useful to 90% of the people using it.
Please bear that in mind when submitting feature requests. If it's not something that most people will use, it probably won't
get merged. ®

1 7TV 5SSz README DOf
Fig. 1 Example of README files categorized by the previous
study [9].
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Table 1 List of categories cited from the previous study [9].

category example section heading
introduction, project,
what
background
advantages of the project,
why
comparison with related work
getting started, how to run,
how installation, requirements,
platforms, downloads, setup
project status, versions,
when
project plans, roadmap
project team, community,
who mailing list, contact,
acknowledgement, license,
API documentation,
getting support,
references
feedback, more information,
translations, related projects
contribution contributing guidelines
other —
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Fig. 2 Overview of our investigation into the difference be-
tween the categories in the first version and in the latest

version.
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Table 2 Number of categories in the initial version and the latest version as well as its

K2 PHEREHN—Y 3y TOHF ) KB X OB

increase.

_ I B (RQ2) o ) I
B T) R _
(RQ1) 51X 52 X ERI 54 XH &F
what 175 | + 64 (+ 36.6%) | + 42 (+ 17.6%) | + 27 (+ 9.6%) | + 43 (+ 14.0%) | 351 | + 176
why 35 | + 12 (+ 34.3%) | + 20 (+ 42.6%) 9 (+ 13.4%) | + 16 (+ 21.1%) 92 | + 57
how 144 | + 76 (+ 52.8%) | + 35 (+ 15.9%) | + 38 (+ 14.9%) | + 26 (+ 8.9%) | 319 | + 175
when 27 | + 13 (+48.1%) | + 11 (+ 27.5%) | + 11 (+ 21.6%) | + 15 (4 24.2%) 77| 4+ 50
who 73 | 4+ 40 (+ 54.8%) | + 31 (+ 27.4%) | + 17 (+ 11.8%) | + 32 (+ 19.9%) | 193 | + 120
references 72 | + 55 (+ 76.4%) | + 38 (+ 29.9%) | + 24 (+ 14.5%) | + 31 (+ 16.4%) | 220 | + 148
contribution 32 | + 20 (+ 62.5%) | + 13 (+ 25.0%) | + 15 (+ 23.1%) | + 19 (+ 23.8%) 99 | + 67
other 3| + 4 (+133.3%) | + 11 (+157.1%) | + 1 (+ 5.6%) 6 (+ 31.6%) 25 | 4+ 22
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F3 a3y MBS T T EOMR

Table 3 Relationship between the number of the introduced categories and frequency

of commits.

BIMA IV | Tudo s MR README ®» 7u¥Yx” hgfkd README % &%
a3y MO a3y MO a3y boHE

1 57 16 1,562 1.1
2 52 27 3,103 0.9
3 70 25 1,406 1.8
4 41 51 1,027 5.0
5 25 80 1,735 4.6
6 21 154 3,898 4.0
7 3 58 2,113 2.7
8 1 80 922 8.7
Sy 33.8 61.4 1970.8 3.6
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Z LT, 3HDOFELFERIZ, B2FEEV LI v a T
CWCHHBTE L O T T It o i ia T 72, 2D
th, &2t 7 3 % Prana 5O BB HZEICA L%
ToT, THEERVEHOHERLEFA—DLDIEZDEED
SERERE W, SERREPELRLLDIIOVWTIE, #F
HOUMNOFZITHT LTHBELTL O, 28k 245
DOHBFER L BBV DR ORKR) ThO L. LRHILTHRD
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Table 4 Additional analysis: Number of categories in the initial version and the latest

version as well as its increase.

_ W BN (RQ2) I e =) 1
BT T) AT ~
(RQ1) 1 XH 52 [XH % 3 [XH 5 4 X &%
what 20 | +4(+138%) | +2(+6.1%) | +4 (+11.4%) | + 8 (+205%) | 47 | 18
why 8 0 (+ 0.0%) 5(+625%) | +1(+ 7.7%) | +2(+14.3%) | 16 8
how 33 6 (+ 18.2%) 0(+ 0.0%) | +4(+103%) | +6(+14.0%) | 49 | 16
when 6 5 (+ 83.3%) 1(+ 91%) | +2 (+ 16.7%) | +4 (+ 28.6%) | 18 | 12
who 22 1(+ 4.5%) 1(+ 4.3%) | +1(+ 4.2%) | +5 (+20.0%) | 30 8
references 23 7 (+ 30.4%) 2 (+ 6.7%) | +3(+ 94%) | + 3 (+ 8.6%) 38 15
contribution 13 1(+ 7.7%) 3(+21.4%) | + 2 (+ 11.8%) | + 4 (+ 21.1%) 23 10
other 1 0 (+ 0.0%) 0(+ 0.0%) | +0(+ 0.0%) | + 1 (+ 100%) 2 1
no category 12 - - - - - -

72 Research Question (RQ) &Xpl%§ 5 (TﬁJ ©ARQ1).

BRI X B0 R. 45665 27 v a YIC#A L7k
R, £ 2FHEOGHLEREFROBRP—F LIz s v a
¥ns 426 (64.1%), B bt s va 05239 (35.9%) &
ol Bhbtryarn)bEELUNOEZMAT
SRITIHRR L7227 ¥ 3 V8t 131 (19.7%), kT
WLz v a v B8 108 (16.2%) &7 -7,

HB, BT LI-E Y a v TIRD S Do AT
7% “reference” & “how” IZ L B A—HTH Y, ifam T
L7zt s 2 armn) b 50%% 573, Kosy —2 T
(&, API OfER HEICBEIT 2L 7 a— ka8
1207 7T TYNICEIPNLTBY, 2O T TV LT
1 % OB H DS “reference”, b9 1 %@?H%%‘ﬁf “how”,
SHREENLIN TG L TV BIGEITISA L7z, ki
2, HHE S I ﬁbfﬁﬁ@7«»%ﬁ%¢é:a
EPLE L7,

F—% by FOMN., 4 EOER L RKEDOBINFEETH
W7z GitHub EO 702 =7 FOEVIZOWTERS, #
B GREATED) OhIEl, 4 BEOERE REDOBINER
FNENT, 2,194 £ 4378 T, 23 v NEOPRIEIZZ
NENI107T & 604 ThHov-. /2, N7 s
FOFHHA IO LAEEN Y 313, 4 BOEETIE
JavaScript, Java, Ruby T& - 72D 1Zxf LT, KEDENN
J2B%TIX Ruby, JavaScript, C Tdh o 7-.

#%2 (ARQLl:README 7 7 1 JLOPEI/N =T 3 (2
A (EDATTIN) ELPRTWBDH). T4 DL
AN = a v b i —Y a v Toh T I) kR R
?.ﬁm?~&kvbf%%§#ot§®u“mww0%
BTHY, “what” ® 29, “references” @ 23 1, “who”
D21, HEensz., TRSIERQL T EALICALE LT
7273, “how” 2% ARQ1 TRIKIZZ < %D, RQlL Tikd %

P
[T

3 AHOHMESFETD Prana b [9] LM, 2R Ld 1200
T ERE) B TH/0, HME 1D “reference” Z TG, $HY
# 2 7% “reference” & “how” 5% EOMAEE AL L
Ty ED.
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Moz “what” & EloCwW2, $72, RQL T, 2%

2% < 44% % 5Tz “no category” 285 12 1F (24%) &

KIEIZ AT ho 7z,
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NEDERBIZEBMEIN2DH). £ 4 OHMIENER %
. RQ2 T, 41 KMTIEL, “what” 25 bBIMS N
BHTTYTHo72h%, ARQ2 THFEFEIZ, “what” 25
DL 18 TH o7, 72721, “what” 2HIXHYIZHR DB
mE L, RQ2OE1IXMERL D, ARQ2 TIIHE
41X (+20.5%) THo1-

X DI L 727 7 ) 2 KM T & ICHERT 5
&, 1 IXENIE “when” @ 83.3% (RQ2 Tl “when” 1 5
LT, “references” 251 17), % 2 XX “why” (RQ2 T3
“why” 25 117), % 3 XRIZ “when” (RQ2 Tid “when” &
2L C, “contribution” 23141), % 4 XL “when” (RQ2
T “when” 25117) THhHo7/z*. H1XMERE, Hx
RO DI L 724 7 T I L Tz,

ER (ARQ3: RH/N—J3 > TCORIC, EDHFTY
PEDERICEME N B DD).

£ 512, README 77 A VOZEE &2 3 v MO
F¥ERT GEMA T ITVER). £9, RQ3 (% 3) T
E, 7y MIBIFALEII v b9 H, README
TrANVEELI Iy FOFHESILI6ATHo7z. —
75, ARQ3 T, BnAs 7T 7 THET L1 7o
Tl 174 ERELL BIELTW 220, 2O
63%ERELEL -7, LolL, #0170V 27 M xR
<&, P 4% E BBEORMEML -8 7 o ne.

RQ & ARQ % JIK L7245, 37X COERD RO
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4 RQ2 & AERIC other IZILEKDI RN LA L TS,
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R 5 EN%EE a3y MEEENA T T EOBR
Table 5 Additional analysis: Relationship between the number of the introduced cat-

egories and frequency of commits.

BMATIVER | TuY s M K README 0 Juyxs befko  README % &
a3y MDY a3y MDY a3 v OIS

1 9 47 640 7.3
2 9 46 1,222 3.8
3 7 39 2,371 1.6
4 3 84 1,285 6.5
5 3 33 1,479 2.2
6 1 31 553 5.6
7 1 232 1,330 17.4
8 0 0 0 0
Sy 4.7 73.1 1268.6 6.3
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