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What is Email2git?

Enteracommit ID

ICommit ID

Search

How it works

=mail2git is a patch retrieving system built for the linux kernel.

=nter a git commit |D from the linux kernel source tree and
email2qgit will return the patches and discussion associated with
the given commit.

Try it! Copy and paste one of the following commit IDs in the
searcn box.

ac491cc/82429Cc856€cc4849b1485db03 74091/
bZ2edd1625e193b4@cbbd45b799782d54c34e015cC
S0ecc103b96€30401c€b346045bf8alc7159b6da
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Why?

* Linux contribution process doesn't provide traceability
from git to code review

 Mailing list

e Patchwork
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Use cases

 Allows developers to understand design decisions
e Security
* Bug fixing
* New comers

e <Your use case?>
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Use cases

CHALSS

CHAOSS - Community Health Analytics OSS
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Where does the data
come from?
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The Data

Two Sides

Linux git repository patchwork.kernel.org

git log -p MySQL queries
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Patchwork

Patch tracking system

e Extracts patches from Linux mailing lists
e Keeps track of code reviews

e User friendly interface
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creg’it

int refl create prec profile(void) /»
struct proc dir entry *entry;
int err - 0;

il (lprol_on)
return 0;

ocpu notifiar ragistar bezin();:

it (craata_hash_tablas{)) <
arr = <ENOMEM;

goto out;

entry = proc_create|’nrafile”, & _TWUSR | 5_TRUGO,
NIULL, &proc prafile apsarations);
if (lentry)

goto outy

proo_sel_size(entry, {1 + prof len) * sizeof{atomic L));

hotopa notifler(profile opu callback, 0);
outL:

cpu_notifier register done();
relurn err;

Contributors

william lee izwin iid william lee izrwin iii
erivalea e. bha. erivatea e. bhal
prola ciarrocchi prolo ciarroochi
david howelle david howelle

denix v. lunev denix v. lunwmv

al viro al viro

dave nhanaen dave nharaen
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SE.00%

e Token-level git blame
e ~95% accuracy

e git blame = ~80%
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How Does the
Algorithm Work?
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Will My Patch Make 1t? And How Fast?

Case Study on the Linux Kernel

Yujuur ang. Brum Adeos
MCIS, Polytechnique Maortréal, Canada
{ yuguann juaog brurn uduns > @ polyml.ca

Abstruci—The Linux hernel Rillows un exlremely distribubed
reviewing ond Integration process sapported by 130 developer
meaillimg By and 3 hiveurchy o doecny of Gl rvpositoriey Tar
verslon control. Since noc ¢verv patch can make It and of those
that do, some patches require a lot more reviewing and integra-
tioa effort than others, developers. reviewers and integrators need
suppord for estimuting which pafches wre wurlhwhile W spead
cifort om wnd which anes do niol stand u chaner. This peper crows-
links and snalyzrs elght years of patch reviess from the kernel
mailing lists and committed patches from the Git repository to
understand which parches are accepted and how long it lakes
those patches ta get to the end user. We found that 33% af the
palohes madocs il o o Limox rclegse, and thal most of them secd
3 o 6 months for {his. Farthcrmore, that pulches develupid by
more cxpericnced developers are more caslly aceepted and faster
reviewed and integrated. Additionally, reviewing time is impacted
by submission tinee, the number of affected subsystems by U
palch and the sumber of reyuested reviewers

I INTROLDUCTION

Integeation ¢f code changes imo a project’s main repository
is an open source developer's ultimate goal, since it marks
the Erst step towards inclosicon in an official aroduct relzase.
An open source project bke the Lanus senel, Tor examole,
integrates between 8 000 and 12,000 patches in 2 new release,
contributed by moee thar 1,000 developers [1). These paches
only rearesent the “lucky few”. Studiec on Apache and other
open source systems have shown how anly <05 of the patches
considered for mbegration eventually succeed (2], (3], [4].

One of the major reazons for the relatively kow succes: rae
of ircgration is the complexity of thiz precess, The parches
first need 10 nase 2 gate keaper who performs a review of the
code [2], [5], [6], before the vode = merged by eninkegmator
{c.g, release enginecr) it the corresponding brunch of the
open source project [7), 8L [¥]. Code reviews fail when
a patch does not implerment a relevant working feature ar
beg Nk, or when the project’s developosent goidelimes zre ant
lolloweal [ H] The actaal inisgrahion (mespmp) [2ils when the
petch interucts incorrectly with other potches or the merging
process creates oo many merge conflics [11), In case of
integratior. issucs, the developer needs to go back to the
deavernge bosc and oy 1o ntegrate te code agam, [n the worst
cirse. @ palch will be rejecied Gme amd Dme agam uanl (e
developer eventunly gives up.

As 2 recnll the integration process beaxs like a black box
w0 most developers. with unpredictable outowre. Fuveryone
knows the stones of disgoontled developers, even experienced

Duniel M. German
University of Victoria, Canada
ding@uveca

cnes, wiwse charges &d not make it &fer putting months of
work o them (e, [ 12, 113]). Bven magor projects ke the
Geogle Ardros mobile platform have problemes getting their
Limux kemel modifications integrared into the official keme!
version [11], Yet, determining up frant whether a pawch will
ma<e 4, and bow lang it will take, is a prey ares. Rescarch
om conde rewiews hits sbhawn how smiel! petohes [B], (4] sael by
experienced developers [2] sre more likely 1o be accepied by
the reviewers, bat it is nes clear i these characteristics play
the same rale during the acteal integration of the pacch with
other parches, Similerly, the impacs of these characteristics on
the lne of tukes W gel g paeh mio a releasce s vnclean

This puper studies the reletion of patch characteristics with
(1) the probability of acceptance into an official releass anc
(2) the dme between submiting & paxh for review and
acoeplance. We also aalyze if these relations change over
time. Qur empiricel aealysis is hused on eight veors of poeh
review data and versien comtrol data from the Linux kemel
project, which is a 20 year-old, popular open source system
contaieing more thar 15 MLOC of source code. We address
the followng research quesbions:

RO Whet percentape of swmitiod peuches heas beer inle

graied sueceystilly, and how much rime did a! take?
Around 33% of pacches ars accepted, Reviewing time
has been dropping down o I-3 moeths, while loe-
gration e seadily has bzen incrsssing wwands 1-3
months, bevging the okl Bre o 3-6 moaths,

RO2) Waar kind af pach is accepred maore likely?
Developer experience. patch maturity mnd prior subsys-
em chuen play 2 major role in pasch acceprance. while
palch characteristics and submission tims do eot

RO Whar haad of palek: (s accepued jasier?

Reviewmy, lime is immcled by subimission dme, the
number of affected subsystems, the nomoer of sug-
gested reviewers and developer experience, while in-
tegracion time is impacted by the same attributes as
palch acceptance.

Fust, we provice backercand aboot the Linex kemel e
grabhon process (Secaon 1D, Inllowesd by an explinsbion of oor
case stady methedology (Seotion D). Seetion IV presens the
resulis af aur case study, follewed by a discussion of threars
ta validity (Sextiom V). We firish the paper with related work
(Sextion VI and the conclusion (Seetica VI,
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Tracing Back the History of Commits in Low-tech
Reviewing Environments

A case study of the Linux kernel

Yujuan Jiang, Foutse Khomh Daniel M, German
Bram Adams SWAT, Polytachnique University of Vicrona, Canaca
MCIS, Polytechnigue Moriréal, Canada dmg@uvic.ca
Montréal, Canada foutse.khomh@polymil.ca
{yujuan. jiang.
bram.adams}@polymtl.ca
ABSTR.AC'I‘ wnlnl} -
i , _ i - -»ﬁ Lo "
Clortest: During softwsne maintenanes. peope brpicslly o (e -mmlf (W 9 - 1
Dack o Lhe original zeviews of s patck v wdeestand e ac- N “‘ ot 1
tual desion sarionale and potestial vigks oF tae coda Wharess * &‘ L" ( .-t \:-. o —
madeon wab-tismd revivwing vaviranmeats Jike zeerit make SANCRete iy L sy
Wiz prooss relalively easy, Moo Jow Lecl, mailiog list e werson rloei E o L 1
rervwing envicpaments of many epen sarce sysbemy make i - - Waliaisen
weerzaize (aa-al LERE] | 1

liokiog & coouct back Lo ius reviews sod calier vesoons fur
from trivial, since (1) a commit has no physical link with
any reviewing email, (2) the discusesd putches are not ale
wigys lully identicel o Lhe soospied coauniv: aod (3] some
dircizsions lust scrcss mdbinle smail tireuds each of whick
conLuinigg puientislly mulliple vessions ol e swene patels.
Goal To support maintainers iz reconstructing the roview
ing history of keewed patchees wnd stodving Dor e Sest tine)
the charactezistics of the recoverad reviewing histosies
Meihod: 1 aie paper pesfurmms @ com paralove eonpirical 2oudy
o Lae Lioux seracl mailicy lists of 3 email Loemsil anc
email to-oammit linking sechniqures beeed om checksnme, com
won pasteh lices wned clooy detecticn.

Neeultz: Around 25% of the patcheas bac an [untis aoe) kid
dea revivwiog bistory of oo shan four weeks, and seteles
with muliiple vendens typicitly are huger and oese w higloer
accoprance Tate thar pateches with jusr one vervion,
Copelagion: The plus- miinus-line-bused cechuigue is the best
appeoaen for linking patch emails to commite, while it nasds
w be concbiced wich tae cleckscmebnsesd cechnigue fur link.
mg diffecont patch versions.

Categorics and Subject Descriptors

D.2.7 [Bufuware Engineeriog : Divocbution, Mainteomnce,
and Enbancement—Heslracturing, reverse engimesring, and
reenyntenring; DAY [Bulfiware Enginearing):  Muouge-
weni—Joflanwre sorgfigarulion smeacgeaent

Ferrasaion (o uske digiah ur e copim of wll o part of los wark (e
peraneal ce Slassrnar pae | pramed withem ree previded That coples ane
not made oc distr buted foe peofit oo commeesial advantege and that copes
breser thix oo and Ge lull cdason oo G lind page. Toaspy clhorwiee,
vepublidy b poet coszovess of Wredsin uls bo lisls, roCuiess praos saesdne
peemission and'or & fea.

ESEM T Septen e 18319, 2074, Todiee, Taly.

Copyright 2014 ACN 975-1-4503-2774- 9148, .. 51500,

Pigure 13 The reviewing and integration process of
a patch in the Linux kernel project (adaptoed from
[18]).

General Terms

Solware Buglneuriag

Keywords
review, traceability. clome desectinn, ywezech reviewing en-
vxmnmcm mpiling list, ozca source, Linux koracl

1, INTRODUCTION

Ln Novamber 2003, thuv wae & suspociod Lachdooe we-
tompe o talns she souree code of the Linox kenel peojens
[29]. The Linme tearw motkswl that a pateh popped up '
the CVE copy of the wersion combwol systom thal never ap-
peaved In the Nt eapar masner copy. Thie pateh pretenced
Lo Just chods for cooors, Lub actually contained a Ladh deoc
that ccald render a svsler veloerable, Up wil loday, il is
il mor clear whachar thiz code was inaarted ta a malidans
Laocker, sivee there was (end still =) a0 explein liak Fom
a commit nack to all emal’s vevewing that pateh ar sarhior
varsion: of i The weeot “lcactibloed™ valnerobiity |16 alse
Lhgidights tae need 1o bave Craceability oo commits to the
version combrol sy<ium Lo padeles i the wealing, Tisl Full
teaceatlity would bave made & quicker end moce accwrane
andlt of thaende prexhle. Aps*t fram securiny audina, srana-
ablity Lo subritaxd patchs 1o uwn,yl-.d comnits woukd
alzn bepalll regular msinensucs, & it will wase it easy Lo
v Lbw vl ieessne srouzad thal pasch wlach conprse
the reviewing and design dEcussions: of the pavches [2][3]120].

Altkangh mare and mam epen and elaaed zonmen syareme
are pupratiug lowerds modern, oulive ceviewing vavitons
meots like Gartit, which comsolidate all patel vereions, Cis-
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Original Algorithm

Git Log Output Mailing Lists Patches

Commit IDs

b3242dba9ff285962fe84d1135cafe9383d721f0 Patchwork Patch IDs
67a3b5¢cb33633f39db8809ae56¢c8c1752b541daa 4663
17e34c4fd0be14e989b08734b302cd357126fe2d 2502
42e6d5e5ee05a0a4fa6f71ffeeafc367a1483740 6649
105065c3f7164d756ee5495b8670e57f2bcf65¢3 5931
8c7932a32e1ebf6e845bd32a5399cced42d2e745 5903
d580e80c7f2ffb8f86e2417495692ce8bcc91dad 5504
Ob31c3ec1bleac7ca71a7aada4a93d02fcade33d
1f5ded42dad44adbd4248f7ed6d1650eb1c53f87a0

airrs Qi /bl kBN R leok el kN

29ah ¢ od3de a
N dex clear Yothistnuct Snads eondée, wecter t Black. ; sime) “"h"',d""l""'utd" -c43926d3074d 100634
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PNT B CLEAT_ ) OCNSISINCT N0 e M08, SOCIar_T i, 1 Sl e bibleck/B1k.h
{ 02 02,8 +75,6 18 woid hOS_dnaqumio_roqunat 1o re TOgieat -
doch_sesdce sbdwr = mose-ml_ud-mi_>80%; veid 21K quzie Cree LagoioLIuol Ioqueli Quewe "¢}
westar L osacter » Mlack «x [modesl BLWD LY « 9 : Eco.  olk end Bidi request|azioct reg *2q, izt mrzur,
3% @K ST\ 0% * | ) uzsigzed int n:_:r,t.u_a. u-..cn-c 4zt badi Dytes|
- - r Blk gamie _miarcieion P s Y, & LA "
Wrcter = Black < (aode-rd BT -~ W, JOAA BIT GoA0D OX:L|ALIDOL. PAQISSL oS *q))
tlae = _s.3, vodc Bl Soewse Jasusiatoucht Twgieut gusus *gQl:

aratio “nline waid BV _qemin_antar TIoa(atmian reakant _gorue *a|
1844 gis alfe/hlack dev.a bifaBlook_dw .o

L} L}
e Com arln dl I I ,s index wlccbbldéstu. .223c313c0acl 100844
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I _weea saddey _> 4— +++ bife/block_dav.o
wased Lima o' - P9 ~436,30 #1367 I coaie _vMBG_den adav_sedte_paos
+/- lines
A sduv disect anceusi ) - Cut the oowey 2oc disectly-oscussibly rarwucy

& hdari Tan cevice acolaining the resory

AT o M AT t_arrass (e artar, Kaddr, dale, ciw  Jamatar: Tha affast withir tha darias
9t = SAE MO atonici bdev, SOk ; - ® Jaddr: Awere wO pot ko pédyeis of =ro maroxy
gt « 3) A fp2n: Tk Pegu Frow Parber 2o taw wauxy
s chart A Ixixsr Taw ruasoer alb trptee raneetsd
" +« = Jdaxe amaneal ard oottt saraeaeare far <aAiract accara
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Original Algorithm

Scaling problem

500k + 1.4 M + patches
commits since sent since 2009
2009
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Scaling the Algorithm

Narrowing down the search space

Heuristics

Email Subject —Commit Summary

Patch Author

Files Affected by Patch
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: Commit

Subject : Patch
S
matching
Author-map Mé_ittc;he:lh
matching commits/patches

Unmatched
commits/patches

File name
map matching
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Step1: E

Git Log

commit b2e@dif25¢193b40chbbdA5b799f82d54d31e015¢

Author: Dan Villiams <dan.j.williams@intel.com>
Date: Fri Jan 15 16:55:59 2016 -0800

doax: fix lifetime of in-kernel dox moppings with dex_map_ntomic()

The DAX implementation needs to protect new calls to —>direct_access!)
and usage of its return value against the driver for the underlying
block device being disebled. Use blk_queue_enter()/blk_queuve_exit() to
hald of f hlk_cleanup_queue() from proceeding, or otherwise fail new
mapgping requests if the request_queue is being torn down.

This olse introduces blk_dox_ctl to simplify the interface from fs/dox.
through dax_map_atomic() to bdev_direct_accesc()

[willy@linux. intel.com: fix read() of a hole]

Signed-o’f-by: Dan wWillisas <dan. . willisms@intel.
Reviewed-hy: Jaff Moyer <imoverdredhat. coms

Cc: Jan Kara <jack@suse.com>

Cc: Jens Axboe <axboe@fb.com>

CC: vave Chinner <davigprromordit.com

Cc: Ross Zwislor ~“ross.zwisler@linux.intel.con~

Cc: Matthew Wilcox <willy@linux.intel.com>

Signed-off-by: Andrew Morton <akpm@linux-foundation.ory>
Signed-orT-by: Linus Torvalds <torvalds@linux-tToundatidn.org>

mail subject

Linux mailing lists

Subject: [PATCH 8/8] dax:

dax map atomic()

L) Ud

T

fix lifetime of in-kernel dax mappings with

To: linux-nvdimm@lists.0l.org
Date: Tue, 17 Nov 2015 12:16:35 -0800

This step finds patches for ~55% of

alexcourouble.com/oss2017.html
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Step 2 : Author name matching

Author:

dox:

The DAX implementation needs to protect new calls to -»>direct_access!)
usage of its return value against the driver for the underlying

Use blk_queue_enter()/blk_queuve_exit() to
haold of f hlk_cleanup_queue() from proceeding, or otherwise fail new
mapping requests if the request_queue is being torn down.

and

block device being disaebled.

This alse introduces blk_dax_ct)

Git Log

Dan Villiams <dan.j.williams@intel.com>

fix lifetime of in-kernel dox moppings with dex_map_ntomic()

through dax_map_atomic() to bdev_direct_accesc()

[willy@linux. intel.com: fix read() of a hole)
Signed-o’f-by: Dan Willisas <dan. j . willisms@intel.com>
Reviewved-by: Jaff Moyer <imoverdraedhat. coms

Cc:
Cc:
LC:
Cec:
Cc:

Jan Kara <jack@suse.com>

Jens Axboe <axboe@fb.com>

pave Chinner <gavigprromordit.com>

Ross Zwislor “ross.zwisler@linux.intel.con~
Matthew Wilcox <willy@linux.intel.com>

Signed-off-by: Andrew Morton <akpm@linux-foundation.ory>

Signed-orT-by: Linus Torvalds <torvalds@linux-Toundation.org>

alexcourouble.com/oss2017.html

to simplify the interface from fs/dox.c

Subject:

Linux mailing lists

[PATCH 8/8) dax: fix lifetime of in-kernel dax mappings with

Date: Tue, 17 Nov 2015 12:16:35 -0800
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Step 2 : Author name matching

Commit ID : Author Name — Author Name : Patches sent
“b2e0d16...” —> “Dan Williams” “Dan Williams” —— [Patch 1, Patch 2, Patch 3, ...]
!

+/- line comparison

adac

\4

Commit - patch matches
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Step 3 and 4: File name / file path
matching

git log --name-only --pretty=oneline Patch content

Q0hasr210A5AKFA75AFA1QSA2 A2 2€10SpdcQ8c am: fix MADV_[FRZE |DON'NEED] TILE flush miss proalen . , : . " "
~ch/ara/include/asa/t1b.h diff --git a/include/linux/blkdev.h b/include/linux/blkdev.h

2
arch/1ab4/1include/asm/Ttib.h index 3fe27£f8d91f0..8aa53454ce27 100644
- . ,

3

“ch/£308/include/asm/tib. . h . . - _
"ch/sh/incluce/asa/t1b. h +++ b/include/linux/blkdev.h
arch/um/incluce/asm/t1b.h

inclede/asn-genaric/tib. h
inclede,/ Linux/mm_types.h
ma/menory.
YaL00L00000D /33 15VICOD0eDIRTYvElabba46d am: make tlb_flush_pending globsl
inclede/linux/mm_types.h
ma/debug.c
56236059556cfc3boc7bf fb7¢5f433b5:f0af820 am: rcfoctor TLE gathering API
arch/ara/include/asa/tlb.h
~ch/ia64/include/asm/tlb.h
~ch/32398/include/asm/tlb.h
~ch,/sh/incluce/asm/t1b.h
~ch,/um/incluce/asm/t1b.h
Inclede/asn=generic/tb. b
inclede,/ linux/mm_types.h
ma/menory.c
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Step 3 and 4: File name / file path
matching

Commit ID : Files touched — File name/path : Patches

fs/dax.c — “fs/dax.c” — [Patch 1, Patch 2, Patch 3, ...]

“b2e0d16...” — include/linux/blkdev.h
—, “include/linux/blkdev.h” —— [Patch 1, Patch 2, Patch 3, ...]

fs/block_dev.c
\ “fS/b/OCk_deV.C” - [PatCh 1; Patch 2’ Patch 3’ ]

\

+/- line comparison

\4

@alexcourouble 21 Commit - patch matches



How much have we
matched?



net
crypto
security
usr
sound
arch

fs
drivers
ipc

init
scripts
lib
block
samples
mm
kernel
tools
virt

o

10 20 30 40 S0 60 70 80

Percentage of tokens matched in 4.12

8

100
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net
crypto
security
usr

sound

arch
fs

drivers

Email subject /
commit summary

0 10 20 30 40 S0 60 70 80 20 100
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Mailing lists not
tracked yet

A

g

o 9
Cc <<
. - |
—+ ~
~ o

usr
sound
arch

fs
drivers
ipc

nit
scripts
lib
block
samples
mm
kernel

tools

virt

o
(IR
o
N
()
w
o
-
o
un
o
3
-q
o
o0
o
S

100
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Accessing the
Patches
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creg’it

[81g iléen > nOalesn)

3f1e1beal34740065f70c6bcO2d0f712345d5¢c28e

View cormmit on github | View fle on LXR

Patch (beta)
LKML

Sent: 117262014, S18:.04 AV

Patch Discussion / Previous Attemrpts

# Patch

1 LKML

LKML

linux wireless

3 LKML

4 LKML

5 LKML

e linux-wireless
LKML

7 LKML

8 LKML

Time Sent

9/8/2014, 11:39:24 AM

5/28/2015, 11:46:52 AM

RI2015 943437 AM

2/6/2015, 9:55:24 AM

10/3/2014, 10:30:40 AM

711712015, 12:15:56 PM

S5/152015, 8:36:00 AM

11202014, 11:54:48 AM
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Email2git interface

Enter a commit ID

b2e0d1625193b40cbbd45b799182d54d34e015¢

Search

5

Patch X

Patch (beta)

linux-nadmm - linux-tlock  linux-fedevel
Sent: 1M1/17/2078, 3:16:25 PM

Patch Discussion [ Previous Attempts
#  Patch Time Sent

1 linux-block 11/8/2018, 2:27:44 PM

linux-rmedimm

2 linux-medimm 10/9/2015, 8:55:39 PM
LKML

3 linux-nvdimm 10/22/2015, 1:10:32 PM
LKML
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Limitations

Git Emaill

 Currently dependent

e Only tracking the main on Patchwork (only
linux tree. patches sent from
2009)
* Rebasing

e Mbox format
Inconsistent
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Future directions

e Rest APl to access matches

e Running our own instance of patchwork to parse mailing
list archive “in-house” (extracting patch and comments)

e Track linux next
e |Improve algorithm for incremental processing
e Patch series and multithreads

e Your feedback
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