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Plan of the Chapter

0 Motivation: Version and Configuration Management
as ,the" means for collaborative development

Q9 Version management
> Centralized Version Control
> Distributed Version Control
> Organizing Merges

Beyond Versions: Configurations

> Build Management
> Advanced Configuration Management
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Motivation

Q2  Recall: SE Processes are based
> onha large flow of documents and code

>

>

>

.. that have to be edited collaboratively
... distributed consistently
.. while controlling access

D0.1,D0.2,... \.

Requirement
Analysis

Deployment

D1.1. D1.2.1. D1.2.2 & ¥

Design ‘ ‘ Integration |

\t

Coding Phase
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Motivation

Q0 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 !l
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Concepts of Centralized Version Control

0 Working copises
(in user space)

Centralized version control

D RepOSITor‘y |I/.REpusit|:|ry\.|
(on the server-side) ﬁagf”-g“ N
T EE T
. u p d GT e. "Wo r ki ng“| |‘uﬂﬁr_:'ﬁg\| ?er: rkin g|
syncing with the e . . .
repository

d  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
system: CVS

Centralized version control

Server
2 Nowadays in (Repository
use - svn s £ 9%
. . PIES R M
d In CO””ZCT'O” WlTh '”Wﬂrking'\l |"%rkmg‘| |"W0rking\'|
. . '\.ﬂ./ '\.ﬂ.f ‘x.ﬂ-/
a 9L“_C||en1-. Warkstation/PC #1  Waorkstation/P( irkstat F

useable for end-users ...
... for everything ...

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

O my working
copy for
this course
material

Version -

ens — Versions

_L"@ 6

@0 O

managemeni - -

IS hot just
for code

Update Commit es ompare Blame History Quick Look Inspector Revert
Bookmarks Il Timeline Browse Transcript Shnw‘ﬂ Changed c
@ cod n Name v Base Last Date L
v box-publicat
| ¥ S codebox-publications v [Gens 2278 2278 10 sept. 2014 13:27 woltf@lrl.fr
debox-publi... 1
(] codebox-publi v Cg1s 2278 2273 8 sept. 2014 1812 longuet@lri.fr
blicat .old | 30
| Gﬁ publications.o v [EL3-GLA 2280 2280 10 sept. 2014 13:31 wolff@lr.fr
v b b-Www
| ¥ uwe » [ 2280 2279 10 sept. 2014 13:30 wolffirl fr
| E s » Eapartiel 2280 2279 10 sept. 2014 13:30 wolff@lri.fr
| [ fortesse-adm (35 > Gglabs |
| - 8006 [] 15 — History Log
| v @ fortesse-ens > [Jexam wolff@irifr
s 18 1114
_.....9..@.&......__........ ¥ [ cours 15 wolFf@ir.fr
v fort -pub
St esbse L2 » s Working Copy Item |mtGetinfom flumfevesl s} wolff@lri.fr
| eﬁ pu L > ES weolff@lri.fr
v fortesse-src 3
| = i 4k Display: | 20 4 | entries | Before + | | Revision ] ‘HEAD |v\ wolff@iri.fr
Src
| v @, ANR-Paral-ITP L DG Rew Date Author | Log Message el
| = T [~ H 2287 2014/09/15 16:42:16 longuet@ wolffi@iri.fr
o svn ) (= 2286 2014/09/15 16:41:24 longuet@ wolff@iri fr
e E“"”“"s-_t““""‘“"“‘"" » 53 2284 2014/09/15 15:33:45  longuetd wolff@lrl.fr
| eu'.Dr"IIS-tec- - (8|7 v &2 2283 2014/09/15 15:29:34  longuetd@ woltf@lrl.fr
v @ Romains 7 3 ot it 2252 La0na0s 12 w0720 Jlongoerg S
ﬁ RomainAissat 2 part-IV.odp 2281 2014/08/12 13:40:52  wolff@lri wolFf@iri.fr
> QJ AERES-fortesse-2013 L 2280 2014/09/10 13:31:42  wolff@iri wolff@iri.fr
» @ vals-adm 2279 2014/09/10 13:30:53  wolff@lri :
= B part-t.odp . wolff@iri.fr
o O\ 2273 2014/09/08 19:12:14  longuetd
e » G wolff@iri fr
ﬁ e e 2272 2014/09/08 14:07:32  longuet@
o i ¥ [[Zadm wolff@iri fr
v Yakoubs Phd
(S Takoubs Semestre 5 2014 2015.xlsx wolff@lri.fr
effl akotiiienc Rl b CEr3-uML ——— — longuet@ri.fr
v hessd entries, from o ow Changes
(S chessdcps > E 14 wolff@lri.fr
» Ea 13 Changed Paths wolff@lri.fr
» g1z wolff@iri.fr
» CE 11 D #15/L3-GLAftd/1/ComptesBancaires.odg wolffiri fr
» EEi 10 [+ /15/L3-GLA 1d/1/ComptesBancaires.pdf wolff@irl fr
= A /15/L3-GLAftd/1/TD1-sol.pdf o ‘f
d D {15/L3-GLAJtd/1/TDL.pdf poiferth
- DOS R f15/L3-GLAftd/1/TDL.tex wolff@iri.fr
> E‘g“ D #15/L3-GLA/td/1/TD1_sel.pdf
New - Actions

[g Show Source Of Copied Paths

Show Changes
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One step further:
Distributed Version Control

2 Hierarchy of repositories:

Centralized version control Distributed version control

Server P E——
" Y LﬁepﬂsnnryJ
| Repository |
b Wy ‘0 s S Y e ‘ﬂff.f
- S A, ey o -y
E - = = ., *-._\f_:o. ﬁu = H""*
{G"ﬁ = E_ r‘mh“n‘:ﬁ; j'{\ 5 % ‘ﬂffs}ﬁi‘.:;;:..
oY E| g O 8 9 = N
'E-g,iz,z'd;h sl 18 0}0‘\\ _ & \ P v \ T .
'UVGrthl [Uvormhgl [Vvurmngl lRepﬂsnuryJ lREstﬁDer LRepﬂsmuryJ
\_LORY \_CORY \ _CORY \J,I’:':“: rf-_?- g M-,.’E:“‘f E? ? 45"- 'Es;'r -
& ¥/ & B/ & ¥
Warkstation/PC 1 Waorkstation/FC #2  Waorkstation/PC #3 {?-"Ir i i?'f i L"‘F}-"Ir i
[?Uurmngj (ﬂvurmngw (Uﬂurmng“
copy . copy . 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

S Remote Computer(Server)
OPZHSOUI"C€° T
Remote » »| Master Repositol
| . : serve. > pository
itol
i ’ J X
start repository
° ° server to enable pull changesets
> l ' athers 1o push, from other
pull and clone repositony push changes
F from local to
¢ remole repository
“ 1
7 pull clone push®
’ -
y- i .
r H clone the L,
g H remote
Ir- H repository on
’./ .- your computer
P update thel o ‘
. ,-/ warking dir io a E * !
F specific revision i
4 or head of the Local Repository merge twol
;’f local repository ¥ branches into
E: . the local
i - waorking dir
i i : s 1
I e : . Y
i # ; update | merde”  commit |
. 4 o 4 A5 o
i / . B -
] ! RN L
i f iy
i / ——1
I !
i rf o working directory

> mercurial (Isabelle) _.
http://mercurial.selenic.com/

e

' ‘ Your local Computer(Client) ‘

“ contains all
:r- branches,
revisions and
working directory revision history.
Contains repository
T configuration in
~al1 hgre file.

L

adds all B

unversioned files in
the current

hen
\F’

= | ———— forget

versioned or
unversioned
files of chosen
revision

directory or the
given file to version
control
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Consequences for a development process

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

Aty
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Problems of a distributed development

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

@
=

6 -9 —1

Vierges
! Discontinuec
2 B 3 7 el 8' H““‘a “'f C :.f-,-:.-|:|||Jl';lsf-lll'.llllln anch

1 » 4 ./ Ji0——3——ia
Tags

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

O For textual formats :
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A partial solution ...

0 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.

is perfarmed after is performed after

A A

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

A three-way merge A three-way mert

LT L e Tools: For example xmerge, which also
L] O [ w o | . .

IE‘_“:_::'-':-'n:mn- i AR offer conflict resolution by hand ...
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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 techiques.
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Build Management: A Build-Server

'& Jenkins . @  Burkhart Woltf
Jenking ENABLE AUTO REFRESH
& People Alle
= Build History S w Name | Last Success Last Failure Last Duration
& My views @ @ crulaickanddiny N/A 4 days 6 hr - #5 43 sec )
Bulld Queue - Featherweight-OCL 6 days 6 hr - #24 11 days - #18 3 min 52 sec 1}__)
Mo builds in the queue. Featherweight-OCL (quick and dirty) 7 hr 48 min - #12 MN/A 3 min 42 sec 12)
Build Executor Status = Q.J HOL-IMP 2days 5 hr - #5 19 days-#1 35 /sec “3)
1 Idle u&( HOL-IMP - Examples 2days 5 hr- #4 N/A 27 sec 1.2)
HOL-TestGen - add-ons - 08 3hr15 min- #12 10 days - #1 1 min 39 sec 1.2)
Q!J( HOL-TestGen - Core 3 hr 22 min - #34 12 days - #22 3 sec 12)
Q!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 Lz)
d HOL-TestGen - Examples - max 3 hr 16 min - #33 9 days 3 hr - #24 55 sec 12)
f% HOL-TestGen - Examples - RBT N/A 18 days - #3 48 sec
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Build Management: A Build-Server

@ Jenkins Q @  Burkhart Wollt
Jenkins Featherweight-OCL ENABLE AUTO REFRESH
'y . .
f Backto Dashboand 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
B0 e
L7 Workspace E Workspace
B0 L-enmmnmmemeemem e
{£) Build Now —
—#" Recent Changes . Bl I
= R
Build History trend = [*]
BO0 freerenmensmssessas et R
#24  Sep 10, 2014 2:36:00 AM ﬂ Latest Test Result (8 failures / +0) S
#23  Sep6, 2014 5:44:26 PM _
#22  Sep 5 2014 £:09:33 PM ] o .
Document links UL I B B

#21  Sep 5, 2014 6:29:8 AM
#20  Sep 5, 2014 12:14:47 AM + Proof Outine

#19  Sep 4, 2014 11:39:52 PM w

@ #8  Sep4,20146:21:38 PM

#17  Sep 4, 2014 5:12:55 PM Upstream Projects
#16  Sep 4, 2014 1:57:50 PM
#15  Sep 4, 2014 1:54:15 PM
#14  Sep 4, 2014 12:12:01 PM Permalinks

#13  Sep 4, 2014 10:08:02 AM
#Ho . Last build {#24), 6 days 8 hr ago
Sep 4, 2014 9:58:40 AM Last successful build (#24), 6 days 8 hr ago

#11  Sep 3, 2014 11:08:58 PM « Last failed build (#18). 11 days ago

Featherweight-OCL (quick and dirty)

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

#10  Sep 3, 2014 10:56:24 PM Last unsuccessful build (#24), 6 days 8 hr ago

@ # Sep 3, 2014 10:37:27 PM
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Towards Configuration Management

Q... generalizes Version-Management

> by configuration
descriptions S |
(including functionality
environment, hardware,...) """""" |

. attempts to GENERATE = (=] =8 (=]
a revision on the basis
of meta-data over dependencies
and change-sets

> works with heavy - /'O:@ﬂ
virtualization techniques T ey R F
nowadays (Google, Microsoft) o<

2019-2020 B. Wolff - GL A - Version Management 16



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16

