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Plan of the Chapter

A Motivation: Version and Configuration Management
as .the" means for collaborative development

0 Version management
> Centralized Version Control
> Distributed Version Control
> Organizing Merges

Beyond Versions: Configurations

> Build Management
> Advanced Configuration Management
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Motivation

0 Recall: SE Processes are based

> ona large flow of documents and code

> ... that have to be edited collaboratively
> ...distributed consistently

> ... while controlling access

D0.1,D0.2,... O

Requirement
Analysis

Deployment

D1.1. D1.2.1, D1.2.2 <&

Design ‘ ‘ Integration |

&

Coding Phase
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Motivation

A Important TECHNICAL means to support the process
> Explicit tools for Version Management
(CVS, svn, git, mercurial, sourcedepot, ...)
> Create and track revisions of files and file-trees

> Create and track differences between files and file-
trees

> Acces control to the various parties of process
> Locking of documents

> Merging of revisions

> Quality control

> . ..actudlly, it is dead-useful for everything Ill
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Concepts of Centralized Version Control

0 Working copises
(in user space)

Centralized version control

Server

0 Repository

|I/-Repr:|-5|t|:| ry |

\\.

(on the server-side) &2 JE 2%
-:}I} ﬂQ{E’% E£ D’?J,%f 3
. UpdGTZI Wﬂrkmg | Wﬁrkmg | |W0rkmg |
. . \ LDp'yf y. \ LDp}f y. L ILL'JFJ}I' Y,
syncing with the e i,
repository

Q  commit: creating a new revision of a document
(involves new registration, inclusion in documents,

consistency checks)

0 operations lock, checkout, import, ...
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Concepts of Centralized Version Control

A First widely used

. Centralized version control
system: CVS
Server
0 Nowadays in |-”'REF,DM,,,|
use : svn S HEa oy
< x}‘iﬁé’% E T J?""5‘:*
e oly (NS

. In COHHZCTIOI’\ WlTh Wﬂrkmg| |Wurkmg| |W0rkmg|

. . \ Loy \ CORY \_LopY

a gui-client: L .
useable for end-users ..

.. for everything ...

—
ol
ur

https://subversion.apache.org/
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... for everything ...

O my working < o

copy for

this course |

material

Version -

[ ens — Versions

managemeni -

IS hot just
for code
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k 'l ']
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Update Commit me History Quick Look Inspector Revert d Delete
Bookmarks Il Timeline Browse Transcript Shnw'& Changed | |C'
e i Name v Base Last Date L
v -publicat
| ¥ & codebox-publications v [Gens 2278 2278 10 sept. 2014 13:27 wolff@lri.fr
debox-publi... |1
£ codebox-publi v Cgis 2278 2273 8 sept. 2014 1812 longuet@lri.fr
blicat .old (30
oﬁ publications.o v (EL3-GLA 2280 2280 10 sept. 2014 13:31 wolff@lri.fr
v @ bu_web-www
L » Ggw 2280 2279 10 sept. 2014 13:30 wolff@lri.fr
wiww 14
E » mpartiel 2280 2279 10 sept. 2014 13:30 wolff@lri.fr
| ] fortesse-adm [ 25 > Gilabs |
| - 800 (] 15 — History Log
| v & fontesse-ens | » [Jexam wolff@lrifr
ens 181114
a__aﬂﬂhi‘___............._ ¥ [ cours 15 wolff@iri.fr
v fort -pub
e Est:e . [ 3 DS Working Copy Item ‘-7&[ info_J IiReveaI ‘ wolff@iri.fr
‘ Oﬁ B L » G2 wolff@iri.fr
v fortesse-src ;i
(= — » @7 Display: | 20 + | entries | Before 2 | | Revision : |HEAD |v\ wolff@iri.fr
Src g
| v @ ANR-Paral-ITP ¢ DG Rew Date Author | Log Message WltTlrt fr
s T » s 2287 2014/09/15 16:42:16  longuet@ wolffi@lrifr
svn
® _ >3 2286 2014/09/15 16:41:24 longuet@ wolff@lri_fr
¥ & euromils.technikon.com » G 2284 2014/09/15 15:33:45  longuetd@ wolff@lri.fr
(53 euromils.cec... (87 v 2 2283 2014/09/15 15:29:34 longuet@ wolff@lrl.fr
v @ Rorains s s AT A ..o
[] RomainAissat (2 e 2281 2014/09/12 13:40:52  wolfi@ri wolfF@iridr
» @ AERES-fortesse-2013 2280  2014/09/10 13:31:42  wolff@lri wolff@i.fr
i il sidien 5 2279 2014/09/10 13:30:53  wolff@iri i
= part-lll.odp T wolff@iri.fr
Bl ol e 2273 2014/09/08 19:12:14 longuet@
= » @ wolff@iri.fr
2272 2014/09/08 14:07:32 longuet@ A
£ hol-testgen (119 v fgadm wolff@iri.fr
¥ @ vakoubs Phd
(S Takoubs Semestre 5 2014 2015.xlsx walff@ir.fr
YakoubNemo... | 11
aﬁl bbbt > GEE3-uML e — longuet@iri.fr
entries, from 0 ow langes
¥ & chessdcps » g wolff@irir
> 13 wolff@iri.fr
E Changed Paths e
» g1z wolff@lrifr
» E 11 D f15fL3—CLAftd,flp’CumptEsEancaires.udg wolffgiri.fr
» G@10 D /15/L3-GLA 1d/1/ComptesBancaires.pdf wolfr@iri fr
> fos A /15/L3-GLA/td/1/TD1-sol.pdf o
D {15/L3-GLAJtd/1/TDLpdf e
> s R /15/L3-GLA/td/1/TDLtex wolff@lri.fr
> [Cd.git D /15/L3-GLA/td/1/TD1 sol.pdf
New - Actions =

[Z Show Source Of Copied Paths

Show Changes
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One step further:
Distributed Version Control

A Hierarchy of repositories:

Centralized version control Distributed version control

Server

if '
i _ ™) LﬁepﬂsnnryJ
| REpDS|t|:|r1,.f |
. \0 .-7 Y .ﬂb
R IR o I R
“e, = f- Q“f ‘-.,‘\ 3| |= ffgﬁ‘“‘x
'ﬁ\ {1::,} = D'J?:’ 5' .g\.'l o ~
- \g@ = H ’9;,? __i P ¥ \ _L;
__Juf_ oly N * ] . )
Wgrmhg | |Wgrk|ﬁg | |Wnrk|ng | | REPQSItUF'}" | l REPDSItDI"‘,}' J LREPDEItDr'f/!
\_copy \_copy ) \_copy ) . g g
ﬁg g g
Warkstation,/PC #1 Waorkstation/PC #2  Workstation,/PC #3 & ¢ & /
[?U rhng| (ﬂvurmngw |Uﬂurhng
copy . Copy L copy
d  one more sync-level, but more -

precise history in practice...
since everybody can check in locally

hierarchy strictly speaking not necessary
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Distributed Version Control Systems

e Remote Computer(Server)
O S ' o
e e Remote » »| Master Repository
L] + serve. >
Q  Opensourc =
stan reposiony
. e N ey to enable pull changesets
> l l others 1o push, from othes

pull and clone repository push changes

from local to
,_,' remole repository

Y -1
L7 pull clone push
y o " ” -
y . i clong the E\
s remote
repository on

your computer

git

Local Repository merge twol,
branches into
the local

working dir

update thel
working dir o a

L . s it changes in
; E b, ing di
/ . No="" 2 i
i .o S
i i ot -
! §
I ! -
i i ou working directory
I ] S initializes a new
- raposilony

mercurial (Isabelle) [ /
b & { t Yourlosal Computer(clort) |

>
http://mercurial.selenic.com/ |
3 \RM.:;%mmW_ 3%%@

hg

1

A H‘_\‘—--.______h
\ @ lolder :—E———forge‘b
\ﬂ*ﬁ.——/ L

removes the given
file from version
control tracking.
(does not delate
the file)

versioned of

adds all afile
nversioned files in unversicned
files of chosen
revision

mercurial
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Consequences for a development process

Q0 The entire development becomes visible, trackable,
reproducible, and can be an object in its own right
(if formal): apply changeset XYZ ...
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Problems of a distributed development

2 If not synced via explicit locks,
a development looks like this:

6 1911 ~15-

Merges d '-.H
2-3 78 /o \ 4o, Dsc0mtinued
development branch

1 » 4 ./ > »19 ;E
Tags

3 Merging: For binary formats, only special purpose
merges work (as in MS Word, for example ...)

O For textual formats :

=
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Problems of a distributed development

0 Pragmatics: Merging Strategy

PH dev - Y
e > dev - X
/J_* EEN N %\"\,‘ master
A Rebase Strategy:
Dl I SR G
¥
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A partial solution ...

Q2 For textual formats:

A three-way merge is performed after an automated difference analysis
between a file 'A" and a file 'B' while also considering the origin, or common
ancestor, of both files. It is a rough merging method, but widely applicable
since it only requires one common ancestor to reconstruct the changes that

are to be merged.

_ A three-way merge A three-way mer
is perfarmed after is performed after

A three-way murx A three-way murx
is perfarmed after is performed after

SRS A Tools: For example xmerge, which also
st i) L it o | . .

IE‘_“L::'-':-'n-‘m-.m [ R offer conflict resolution by hand ...

L ;.."m*jﬁ:j. T B. Wolff - GL A - Version Management 13




More on Git

0 More : partial adds , partial commits

The Perfect Commit

A Youtube on git:

https://www.youtube.com/watch?v=Uszj_kODGsg
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A better solution ...

0 Inadistributed development process, where
a very large number of merges occurs routinely,

the validation of the intermediate results

becomes crucial.
(This limits the use of informal documents.)

> validation on any check-in
(for example: automated type-checking)

> validation for UML - documents
(self-defined consistency checkers for UML models)

> automated static analysis and tests during
systematic and periodic builds ...

> ... more advanced methods, using proof ftechiques.
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Build Management: A Build-Server

.@ Jenkins C @  Burkhart Wolft
Jenkins ENABLE AUTO REFRESH
&, People Alle
—# Build History S w Name | Last Success Last Failure Last Duration
al My Views (%) CPU {quick and dirty} N/A 4daysBhr-#5 43 sec '12)
B Gt - Eeatherweight-OCL 6 days 6 hr- #24 11 days - #18 3 min 52 sec i.z)
No builds in the queue. Eeatherweight-OCL (quick and dirty) 7 hr 49 min - #12 M/A 3 min 42 sec ;_z)
Build Executor Status = @,!J HOL-IMP 2daysShr-#5 19days-#1 35 sec ‘-2)
1 ldle !J HOL-IMP - Examples 2days 5 hr- #4 N/A 27 sec i.z)
HOL-TestGen - add-ons - 08 3 hr 15 min - #12 10 days - #1 1 min 39 sec i._z)
h} HOL-TestGen - Core 3 hr 22 min - #34 12 days - #22 3 sec Lz)
J HOL-TestGen - Examples - List 3 hr 18 min - #35 16 days - #15 1 min 4 sec Lz)
J HOL-TestGen - Examples - List Verified 3 hr 17 min - #24 18 days - #3 28 sec i'.z)
,Q!J HOL-TestGen - Examples - max 3 hr 16 min - #33 9 days 3 hr - #24 55 sec ;_2)
% HOL-TestGen - Examples - RBT N/A 18 days - #3 48 sec
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Build Management: A Build-Server

& Jenkins Q @  Burkhart Woltt
Jenkins Featherweight-OCL ENABLE AUTO REFRESH
A . 1
8 Backig Destivoard Project Featherweight-OCL
), Status
This Jenkins projects builds nightly the proposed Annex A for the OCL Standard 2.6 and later.
= Changes Test Result Trend
| e e e e e e sy
L7 Workspace |!§ | Workspace .
£) Build Now —
= Recent Changes . PO IR, R
= T SRS VOS—
Build History trend = [+]
IO OIS . eSSS——
#24  Sep 10. 2014 2:36:00 AM ﬂ Latest Test Result (8 failures / +0) el
#23  Sep 6, 2014 5:44:26 PM _
#22  Sep5. 2014 6:09:33 PM . % =
Document links PR R R iR ETEEREINNGE

#21  Sep 5, 2014 6:29:28 AM

#20 Sep5 2014 12:14:47 AM + Proof Qutline
+ Proof Document
* Annex A

(just show failures) enlarge

#19  Sap4,2014 11:39:52 PM
@ #18  Sep4,2014621:38 PM
#17  Sap4,2014 5:12:55 PM Upstream Projects
#16  Sep 4,2014 1:57:50 PM
#15  Sap4,2014 1:54:15 PM
#14  Sep4, 2014 12:12.01 PM Permalinks
#13  Sep4,2014 10:08:02 AM
#12  Sep 4,2014 9:58:40 AM
#11  Sep3,2014 11:08:58 PM
#10  Sepd, 2014 10:56:24 PM
@ #9  Sepd. 201410:37:27 PM

- A R O P e

Featherweight-OCL (quick and dirty)

Last build {#24), 6 days 8 hr ago
Last successful build (#24), 6 days 8 hr ago

Last failed build (#18), 11 days ago
Last unstable build (#24), 6 days 8 hr ago

Last unsuccessful build (#24), 6 days 8 hr ago
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Towards Configuration Management

Q... generalizes Version-Management
» by configuration

descri P tions f‘::ﬂ*l:::l"i

(including functionality g

environment, hardware,...) """"‘"‘ .
. attempts to GENERATE —IEEalE

a revision on the basis

of meta-data over dependencies
and change-sets

> works with heavy versin 10775 st 13" v 1.4
. . . . Development ) {C} & ', o, E
virtualization techniques T e s
nowadays (Google, Microsoft) ke om0
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