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P-CMM: Five Capability Levels
~ap Level 5
Maturity Model: Innovating
A Framework
for Measuring C,
Organizational iy
Capabilit .05, %0,
/.QC' .V/}7 S,/l/
f/cesg
Standardized QuElEE N,
CZ‘/'C@@O'
S
Level 2 Work unit bS’q“'/;
Csy 9g
Managed management S INL
/'QC[/C?@O,

Ss
Level 1 Inconsistent ),
Initial management %
Q
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People capability variation

Transaction workers: +/- 100%
Knowledge workers: +/- 1000%
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Management Visibility
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How the MM's Works-General
Level 5 Implement continual =Capable processes
_ proactive improvements to »Perpetual innovation
UNZULIYEE 5chieve business targets =Change management

Level 4 Manage process and results *Predictable results
_ guantitatively and exploit "Reuse/knowledge mgt.
MEVMCLICE henefits of standardization *Reduced variation

Level 3 Develop standard processes, *Productivity growth
] measures, and training for sEffective automation
SiYeLIffPAel 1 roduct & service offerings sEconomies of scale

Level 2 Build disciplined work unit *Reduced rework
management to stabilize work Repeatable practices
Managed and control commitments »Satisfied schedules

Level 1 =Motivate people to overcome =Mistakes, bottlenecks
. problems and just “get the =Ad hoc methods
Initial job done” sHero worship
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How the MM'’s Work-Measurement

Level 5 Implement continual
_ proactive improvements to
UNAL UL achieve business targets
L evel 4 Manage process and results
_ guantitatively and exploit
MEMCLICE henefits of standardization

=Deep/unique process
insight supported by
numbers/analytics

*Manage by the
numbers/analytics

L evel 3 =Develop standard processes,
] measures, and training for
SICYDEICIPASE hoduct & service offerings

»Build disciplined work unit
management to stabilize work
and control commitments

Level 1 =*Motivate people to overcome
. problems and just “get the
Initial job done”

Level 2
Managed

=Process and data
standards
"Aggregation possible

"\Work group/project
quality

"Aggregation
difficult/costly

sAd hoc methods
=NO data standards
*No aggregation

T 3E X k¥

Se BEIJING INSTITUTE OF TECHNOLOGY.




£3) It 7. 59 x x %

=% BEIJING INSTITUTE OF TECHNOLOGY

REMETR:
® HF@mE. BIF:
@ UENSEEEE—RNTRMB™SEBAVRER;
| ’ﬁlﬁ HZE—O R B MR S AR FF & A GRRVZEZR
BIHE;

® HFRxAZR HFF & BSEHEE ;
@ FA—RUFBRANKARPSHEAARZERNAR;

® SAHP—EHEFEAMBRR (Fm) AR,

@ HF\Tazz A. EDIMBERIEAT, MBZKBEHEE Mf"\f
A. MABIMBWIFESEETMNMEIT. wiEHEIAZEZE
MIXHEIBN . FP\SA R ABREHBEIAH %IVEEI’J?F”E\ Qﬂéﬂ
MEB N, ENFAFEELZIERPR G & E




yﬂzx%

INSTITUTE OF TECHNOLOGY

€)

® EMH[EE BE

j—

PAS

MhECE
‘ /l\AE,J.'T'\{f’L:\s :LX.IE

~ix. EIB\AEET IE2YER, BXIREF
, B A, AtkwmsEiAILA TR,

FESTRYA R S B

j—

BASE R TAERV B AR 15

AVVSER EERCH



£t x x ¥

= BEIJING INSTITUTE OF TECHNOLOGY

O ~mEiE
In B 2B In B A iaET s BRI B B9 LA R =1~ B #5:
® ~REBIIENE.
@ FEEITIREFIMERE.

® ~RIEABHERMTLHIE, 2EABEEITLAHIE.
DAMRBHTIMENXEERER A EFINEHETENZMITIE, W
ImBHE. XEath. ImEITXIEHEIEF.

o SiEEE
UREERGEIRENEPEREZNEE, BREEMBEPHRMLE
AR X SE TR 2K FIH R JE sh ey i o

o IHEHE
IMEEENESENAFHAEENRIR, HLLmEEermE,
EXGHAPERB~ M.



"z
o -;--i."_..
g"

T

P X PXL

#° BEIJING INSTITUTE OF TECHNOLOGY.

DHEEEFRNEEZET/EA 77 H3K,

@ XAt EE. S E’a"&ﬁﬂ&ﬁﬂ%ﬂi\ =RET
5. MEoHEXKGERE. #AEEE. HRRESEE.
Q RFEE. SEAREE )KJ-'Ei Hee £R) « BUARE

fH =B8&s "’“EH

o il N FIL.E — O

@ AREAREE. BREFKREHE, BEETE. REEHE.

]3'




£ It 712 2 x ¥

ITUTE OF TECH

2 HEE

BEENENEFRENRGERIGREZR,
NizEFHEITRSEE L. EEEEHTTX
HY AL FOKTE .

0 DIEHRXSBEGE

BRI EmMBFRVEMENEET(E, HEXEH
SRR, EFWRITX] (plan) 2R

(planning) HYZE5R.



-‘-f; ’,& :?: IE -,z' x %

- ;-_-,-iii:* IIIIIIIIIIIIIIIIIIIIIIIIIIII

0 I B 5k P HEH RV ESD]
(1) FEAF+ I E RHFE.
(2) IEFLMBRERNEFHRE, HESMERNES.

(3) FHE NSRRI BT

(4) 7+

K EhE

RMBAMGE, SEEE~mAER,

AR AR &R e

CESE . BAREL

HYRBIT B IR

(5) IV EHE X
(6) XFTE ML FHIT .
(7) HTIE .




D ILT 2 x kF

o5 ﬂ*f BEIJING INSTITUTE OF TECHNOLOGY

7EIT
A EER
TEL.

=S

—

t, BIE

(cost) o

HE R

, BEHRAYEEZE N

SKHEHY L

AIEmAIAR (size) I

{EE (effort) LAKINE AR



E itz x ¥

=% BEIJING INSTITUTE OF TECHNOLOGY

(1) M. DIHWREENZSRREREG~mBR /N —f
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This = (=T h FF R
abEhELA 3 4 6
ahEREE 4 5 7
REhiE3E 7 10 15
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3. AATIIRER
HEZREBMNSRSHIFE] T L ESHINEEE M SR EF T
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UFP = ZS:ZB:C%CU

i=1 j=1

He: RRDBEERRE; =1, 2, .., 55
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Example

Weighting Factor
Simple Average Complex Kot
Inputs Member Login 3
- Member Registration - -

Select research question for 4

regression analysis

Select research question for 4

correlation analysis

Select research question for 4

hypothesis test analysis

Select research question for Chi 4 23

Square test analysis
QOutputs Member login confirmation 3

Member Registration confirmation 3

Graph/Table of regression analysis

Graph/Table of correlation analysis 3

Graph/Table of hypothesis test 3

analvsis

Graph/Table of Chi square test 3

analvsis b7
Inquiries Validate member information 4

View alummni list 4 8
Files Linear regression 10

correlation 10

Hypothesis test 10

Chi square test 10 40
Interfaces Application server to database 10

User to application server 10 20
Total UFP 106
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(2) M. ER=ZmEFIRENEERNSINE 2 A
MMUAX 5, TREZmEFIEmIZE 57764, Al

0% Jox2Ni RN

248 2 E =N 3% FEFN

425 BEFN 52k E AN
FEHZRILZMEFRIZMEN, NMERF14M2mEn
fook, H{EA0~70 (14X5) . HKBEIEZXEFATEF
(Complexity Adjustment Factor, CAF)

CAF=0.65+0.01N

H{EN70.65~1.35, EFEKFHTEHL0.65, ] Il5x
AHEVRATH=EA35%.
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5. XfIIRER

0 ZREFETGEFRATENINESERRARZTIESR
(Delivered function point, DFP)

O DFP=CAFXUFP

. XTI R SR
O —LiRsRA, BEAirFELHeThEaE S AVE R AR FREE
FIRAR, Wal{E A E R AR fIR

O  SHFRIAR (Size) BT FH 3211 BYIRIKRE1TEL (Delivered Lines
of Code, DLOC)3EZFR 7~

g
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EE R SDLOCHIFT N R R IR, 540
1 DFPFEF105 DLOC (COBOLFERE)

1 DFPAEZ{F128 DLOC (CIEFF)

B 5 DLOC = DLOC

Ada 71 Fortran 58
Algol 105 Ifam 25
Apl 32 Jowial 105
Azzemboy 320 hlicrocode 107
Atlas 34 Pascal 01
Basic fid} PLI g0

C 123 Pride B}
ChIS-2 173 mPLI 291
Cobaol 105 High-Order 105
Compass 401 Ilachine 320
Coral-66 64 4t eneration 15
Flod 34 Interpretive fid
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FrAEDelphiF R IR :

D EAELEABNUER—HSRS (BEEZFMFEAN) FM—iKiZFE
HERRNE, Fi1#EITHE.

@ EXRIFMEMRSRSHNE, AREHLAEBENAEASN, &L, £
F15HEAE — X HERBHEI TS,

@ ZFMNERKINZIHFREIN R EFHIREEE, Bl
a——1ZR AR R/DIE (RDIREKEBITED ;
m——1ZB R ATRERIALRE (FRATRERVIRIABITED ;
b——1Z AR R AR (RZIRENXEBITHD .

Tic ZMIEE RIE, FHiRAMILEERNER.
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@ BAZENZIMNERERTESNHEEERITEREMDEL
s HEERAUER (FS5AII=12,.,n) BEEHAEEE
EFERVEAEE P IEE.

5, 12 e
E =3 ? L E=_3K (n WEFEAE)
T

= NERNGEEREITOH.

@ HAFEBESW, BERINMEREERRREFAHT
Wi, ERMUILEBRESH—RER.

© HALGEERLESFRNEM L, BAEXBRXLIERER.




= BEIJING INSTITUTE OF TECHNOLOGY

MNTZRDBLROEHEEILR, REFARE—1F
B ZHERLRWREIR GREITHD

&, BESHEERAITRE, REIETHINE
HARMAARFER, EELIZRAEEITREAER
AR, REHBRLUZRGFERBITHNGEE, SIZRHG
R AN BAE.
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2. COCOMOF=#H!

O
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4T EE3Barry BoehmZEHZAE (ETLIER
FE) PIRE TUREHEREE XSGR, AN
1=\ AR B COCoOMO

COnstructive COst MOdel

REAEMEA 2 RAEANEEER.
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(1) 3FhR A AN

COCOMOZ £t ¥BoehmXl] 73 BI3FH R BRI TR RY -

@ EHBZE (organic mode) INH. MR/, BAEERIN
H, AZAGRIIBAERITFIEHME AFEENREE.

@ #NE! (embedded mode) InH. XEMBENHALZTIER
BMEREPIES. REMSITIRFIBKRE—&E, WK
FLEY 1 TIE IR

@li@j@_ (semi-detached mode) InNH. MBS RNTTF L

AN ER 7 8], BIRSEXAMIEFSE, WFEFLIE
R, WiE Eﬂ?ﬁﬁ
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)
=

(2) COCOMO]3ZR A= 7l

@ EARcocomotEA! (basic model)
@ ZEEARS, BT E, LUMHTELEREBITEITE.

Hrr, KLOCARFMIIFITRIEH. a,. b HIEELRH.

@ HLEHA: T=c*erd (A)
@ =¥, WTERR=

ImHx 8 @ by c3 s
EEE 24 1.05 2.5 0.3%
g A8 36 1.20 1.5 0.3z
Fip s 3.0 1.12 2.5 0.35
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@ FZ{cocoOMOtEE!  (Intermediate)
@ ZEBREEIEAMLITHEIN, BEEIPETETF (EAF) |,
BEMAENM~HE. 4. AGMINBEFERZE.

® FLIfEe
E = a (KLOC)” x EAF

@ RI

mBE xR & b,
ERE 3.2 1.05
g A 2.8 1.20
i 3.0 1.12
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@ 175 & FEAF (Effort Adjustment Factor) . H& T 4Z215%H
B, H{E)0.7~1.6.
"

& E % % {F% E % ra E] 3 ) 25
LR 3 0.75 0.8 1.00 1.15 1.40
= E PEEIR 0.94 1.00 1.08 1.16
AR E R 0.70 0.85 1.00 1.15 1.30 1.65
hiTEdalR 1.00 L 1.30 1 66
FiPR® 1.00 1.06 1.21 { 56
e B ST 0.87 1.00 1.15 1.30
I 4 0.87 1.00 1.07 1.15
syt ERED 1.46 1.00 0.86
R7 RS EEas 1.29 1.13 1.00 0.9 0.71
AGIERE | BF&EEED 1.42 1.17 1.00 0.86 0.8
g 47 0 e R e 1.21 1.10 1.00 0.90 0.70
EFEEERgSY 1.41 1.07 1.00 0.95
MEERFEEAR 1.24 1.10 1.00 0.91 0.82
mERE | IR ER 1.24 110 1.00 0.91 0.83
JF S TR 1.23 1.08 1.00 1.04 1.10

(1) RN RS AFeR E— RS A A, DRSS .
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Example

O The project is a flight control system (mission critical)
with 319,000 DSI in embedded mode

O Reliability must be very high (RELY=1.40).

So we can calculate:

O E=1.40*3.6*%(319)1.20 =5093 MM
OT=2.5%5093)"0.32 = 38.4 months

O Average Staffing = 5093 MM/38.4 months = 133 FSP
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@ =hcocoMotEA! (advanced)

@ RERBHPFERERBNEZEIN, BFERRETIZHIZARFF
AMERNFN, URRGE. FRGEEMNRRERNE
Al o

@ NHARMETREEEFAMEEAEETET.

TR N e R
m TRFERG | F @ %t | BERSTNG | EREME | 8 4

BRIk 0.&0 0.&0 0.&0 0.60 0.75
/3% 0.90 0,90 0,90 0.80 .88
IF& 1.00 1.00 1.00 1.00 1.00

= 1.10 1.10 1.10 1.30 1.15
E]3C = 1.30 1.30 1.30 1.70 1.40
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(2) MEZIHZBHEEXR. XoBRESNMESVEFE
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T o

<3> BB EL. ABDUREIMES S ECEERRTE, IMAXIE

qg@whaﬁlﬁéﬁmﬁ%EﬁE%XMAﬁﬁAIWEE
PR T/EREER FLUERE, MAREINFEL TIEMEATIIRA
SRR

(5) HEAGHS=E

(6) iLXE:ETFﬁEEE F] D ECEES I N A HAFE 2R TIER
R, EN1Z2EANI B/ —12E R ED ﬁj

(7) NEBiEE, FA—TIESERE %—Eﬁé‘tﬁi’]’l‘ﬁh,

NE e EZ (HUE) 1 ﬂwT
— N EREEME LT Ehﬁﬁﬁﬂ

&.
*H’EE*
)<“‘



HY4FE (Gantt Chart)

= BEIJING INSTITUTE OF TECHNOLOGY

o TAEBE R TR LA K SEFRi

AR FRaR <A (],
Hapd.

m¢%&%m%&%m1¢m&,ﬂu%

2% EL B L FN2R 5 40 Bl N Bz I F{E S5 A A LB 8] FISE AL,
B8], ZEEMIKE R ENERNRIE, BXR&MELZ
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BRMRR ST ESENENEE ERX R, BREREZD
TFESZEEAZRBFEREXAR.

B | FTHE -
R MW (/£ 2| 4| 6| 8|10]12]14|16|18|20] 222426
(F| A

PLIEA  |#tRl | 5 |5
Wit | B 6 |k

L | 2 [
PUBREE | gz | 11 |2

Pl¥IE |1 6
WK | 52k | 3+

W

P2yl || 3 (%
Wit || 3 | %

Ll | e | N
2K 11 S Pl I e
P2TE | M| 2 | % NN

Wik | Fhs
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Gantt Chart

‘AddYourTextHere - @ © @ @ @

100 11 12 13 14 15 16 17 183 19 20 21

Addyour text here
Addyour text here

Add your text here . Add your text here

Add your text here Addyour text here

Addyour text here Add your text here

Addyour text here

Addyour text here

GANTT CHARTS

TASK

Sub-taskl | s L B .

Sub-task? | ¢ o

Sub-taskd | oo S — 3

Sub-taskS | %o v N e
TASK 3o days ’féﬂ e ————
Sulvtaskl | s [ 0 [
Subr-taskd | 5 ro I s

Sub-taskd | ©dos vy (I |-

Sub-tasks | o et ﬂ 1501

| ! ! -l
e

B cooplcied To be completed I o started
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(time scalar network)

FRMIR

AR REYTE

3 3

HUER =, Rk T BIRRRIRE .. {55

kxR, Hig

o] RRNES

BlRfETiER, FHESTH
BT ESERRBIR R
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PERTIZ

TXRIVEE AR (program evaluation and review technique,
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PEERT Chart
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* Murmbered rectangles are nodes and reprezent eventz or milestones.
* Directional arrows reprezent dependent tazksz that must be completed zequentially,
* Diverging arrow directions [e.g. 1-2 & 1-3] indicate pozsibly concurent tazks

* Dotted linez indicate dependent tazks that do not require rezources.
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4. Software Configuration Management: WHY?

O The problem:
m Multiple people have to work on software that is changing
m More than one version of the software has to be supported:
System(s) under development
Custom configured systems (different functionality)
Released systems
m Software must run on different machines and OS

¥ Need for Coordination

O Software Configuration Management (SCM)
® manages evolving software systems

m controls the costs involved in making changes to a system
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What is SCM?

O “SCM is the control of the evolution of complex
systems,..., for the purpose to contribute to satisfying
quality and delay constraints.”

— Jacky Estublier

O “SCM provides the capabilities of identification, control,
status accounting, audit and review, manufacture,
process management, and teamwork.”

— Susan Dart
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What is SCM? (cont’d)

O CM is a key process in Capability Maturity Model
m Level 1-Initial: ad hoc/chaotic
c- Level 2-Repeatable: basic PM and documentation

m Level 3-Defined: standard and complete process control
and procedures

m Level 4-Managed: predictable process performance and
precise measurements

m Level 5-Optimizing: continuous and recursive
improvement to performance

O CM operates through the software life cycle
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What is NOT SCM?

O Not just version control
O Not just for source code management
O Not only for development phase

O Selecting and using tools are important, but design and
management of CM process are more crucial for
project success
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Some Simple CM Scenarios

O

Developer A wants to see latest version of foo.c and its change history
since last week

B needs to revert foo-design.doc to its version two days ago

B makes a release of the project and he needs to know what items to
include and which version

A lives in New Dehli, India and B lives in Boston, US, they want to work
on HelloWorld.java together

In the latest release, a serious bug is found and manager C wants to
track what changes caused the bug, who made those changes and when

C wants to get reports about current project progress to decide if she
needs to hire more programmers and delay the alpha release
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SCM Roles

O Configuration Manager

m identify configuration items

m define the procedures for creating promotions and releases
O Change control board member

m approving or rejecting change requests
O Developer

m Creates promotions triggered by change requests or the
normal activities of development.

m checks in changes and resolves conflicts
O Auditor

m selection and evaluation of promotions for release and for
ensuring the consistency and completeness of this release
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Terminology

O Configuration Item (Cl)

O Version, Variant, and Revision
O Configuration

O Baseline

O Workspace (Repository)
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Configuration Item (Cl)

O “An aggregation of hardware, software, or both, that is designated for
configuration management and treated as a single entity in the
configuration management process.”

< Not only program code segments but all type of documents according
to development, e.g

k all type of code files

¥ drivers for tests

 analysis or design documents

k user or developer manuals

 system configurations (e.g. version of compiler used)

< In some systems, not only software but also hardware configuration
items (CPUs, bus speed frequencies) exist!
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Finding Cls

O Large projects typically produce thousands of entities (files,
documents, data ...) which must be uniquely identified.

O Any entity can potentially be brought under configuration
management control

O But not all the time.

O Two Issues:
m What: Selection of Configuration Items
What should be under configuration control?
m When: to start to place entities under configuration control?

O Conflict for the Project Manager:
m Starting with Cls too early introduces too much bureaucracy
m Starting with Cls too late introduces chaos
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Finding Cls (cont’d)

O Some items must be maintained for the lifetime of the
software.

O Sometimes after the software is no longer developed but
still in use;

O Who expects proper support for lots of years.
O An entity naming scheme should be defined
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Which of these Entities should be Cis?

O O

O O

O 0000

Problem Statement

Software Project
Management Plan (SPMP)

Requirements Analysis
Document (RAD)

System Design Document
(SDD)

Project Agreement

Object Design Document
(ODD)

Dynamic Model

Object model
Functional Model

Unit tests

Integration test strategy

O OO0 O 0O 0O

O

Source code

API Specification

Input data and data bases
Test plan

Test data

Support software (part of the
product)

Support software (not part of
the product)

User manual

Administrator manual
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Possible Selection of Cls

O Problem Statement Source code
7 Neanagement pian (spmp) O API Specification
Requirements Analysis Input data and databases
Document (RAD) O Test plan
7 ¢ Once the Configuration Items are selected, they are
( usually organized in a tree
O Project Agreement S Suppercsoiowancpar e Of the
Object Design Document product)
(ODD) O Support software (not part of
O Dynamic Model the product)
O Object model O User manual
O Functional Model .
Unit tests O Administrator manual
O Integration test strategy
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Cl Tree (Example)

“The project” Cl

/ |

Models Subsystems Documents
Object Model Dynamic Model RAD ODD
Database User Interface |....
ﬁ Code Data Unit Test

“The project”
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Version: a Cl at one point in its
development, includes
revision and variant

Question: Is Windows 7 a new
version or a new revision compared
to Windows XP?

Revision: a Cl linked to

another via revision-of @—>@ @
relationship, and ordered in

time
Variant: functionally
equivalent versions, but Win32 on x86 .,
designed for different settings, 1'?'1'1 13.1.2
e.g. hardware and software | ]

Solaris on

l

SPARC
Branch: a sequence of @ "@ @

versions in the time line
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How Versions are Stored

O Full copy of each version
O Delta (differences between two versions)
O Forward delta

L) 1>

O Reverse delta

<)

O Mixed delta
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Configuration

O An arrangement of functional Cls according to their nature, version
and other characteristics

O Guaranteed to recreate configurations with quality and functional
assurance

O Sometimes, configuration needs to record environment details, e.g.
compiler version, library version, hardware platform, etc.

O Simple examples
m Ant buildfile, Makefile

cflow_collector:

gcc —g 00 —o sflow collector sflow collector daemon. ¢ hashtable. c
countmin. ¢ common. ¢ prng. ¢ massdal.c¢ —1m —Wall —-pg —lpthread
ira gece —g —00 -DDMALLOC -DDMALLOC _FUNC_CHECK -o sflow collector
sflow_collector_daemon. ¢ hashtable. ¢ countmin. ¢ common. ¢ prng. ¢ massdal.c —lm
—Wall —pg —1lpthread —ldmalloc
clean:

rm sflow _collector
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Baseline

O A collection of item versions that have been formally reviewed and
agreed on, a version of configuration

O Marks milestones and serves as basis for further development
O Can only be changed via formal change management process

O Baseline + change sets to create new baselines

Examples:

Baseline A: All the APl have completely been defined; the bodies
of the methods are empty.

Baseline B: All data access methods are implemented and tested.
Baseline C: The GUI is implemented.



5 3t 359 2 x &

&0~ BEIJING INSTITUTE OF TECHNOLOGY

m

Example

T RBE
SRR HpEN RS R R 2

S0 S S S S S+

4 R Bt ) B

V- ok it 4ty WA
sk sk e 52 5t



£ st 752 2 x ¥

= BEIJING INSTITUTE OF TECHNOLOGY

Workspace

O Anisolated environment where a developer can work (edit,
change, compile, test) without interfering other developers

O Examples
m Local directory under version control
m Private workspace on the server

O Common Operations
® Import: put resources into version control in repository
m Update: get latest version on the default branch
m Checkout: get a version into workspace
m Checkin: commit changes to the repository
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Promotion and Release are

Operations on Cls

/

Models

“The project” Cl
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“The project” Ci

A

Subsystems

[\

Object Model

Dynamic Model

7

“The project”

A

promote()

release()

Documents

RAD

ODD

Database

User Interface

AR

Code

Data

Unit Test




Let‘s Create a Model for

Configuration Management

O We just learned that promotions are stored in the master
directory and releases are stored in the repository

Problem: There can be many promotions and many releases

Solution: Use Multiplicity

Xk

$

Master
Directory

Promotion

Release

L7 39 £ %%

IJING INSTITUTE OF TECHNOLOGY

—<>| Repository




Let‘s Create a Model for

Configuration Management
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O Insight: Promotions and Releases are both versions

Solution: Use Inheritance

Version

JAN

&

Promotion

Release

Master

Directory

—<>| Repository
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Configuration Management

O Problem: A configuration item has many versions

Solution: Create a 1-many association between Configuration
ltem and Version

Configuration Item

*

Version

JAY
| |

$ Promotion Release

Master —<>| Repository
Directory
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Let’s Create a Model for
Configuration Management

O Problem: Configuration items can themselves be
grouped

Solution: Use Composite Design Pattern

Controlled item

JAN

[ ] *

CM Composite Configuration item Version

JAN
| |

)} Promotion Release

Master —<>| Repository
Directory
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Revisit: Composite Designh Pattern

O O

FrEE 0%k Tk

SR I L, R . SR
At~ O ] 1 ] 0 T ompomen (09 7 FHEF
-
-
Conprovpe

Client

+HAddiin ¢
in o ¢ Component)
Hhisplav{in depth @ ini}

FRemove |

L

o Component)

I

Leaf

thispaly (in depth © 1ot
!

!
!
!

Comgosile

Hiddlin & 2 Lomposite) -
tReeove (in ¢ o Composite)
Hhisplay (in depth int)

/
f

r
Pt S AR SRR, R AT TS B}

ENIEN AT B ERETRE. AComponent
FEO ALY TR R, B imadd sniERR emove

Component: HEFHMREREO, AEHFER NEMABERLEFRE

NTH

Leaf: LB PRIMTR, HTURREFTR, EXHRMWERITAH.
Composite: EMXBFRBEAVABLL AT, FHETFEHAFE
Component$ O SLI 5 F 334 B < B HR1E.

Client:18 313 Component$& O #R{EH S PRI R
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{p“b”c (i‘,ktl)_mponent(string r;ame) public class Leaf : Component
IS.Nname = name,
! {

public abstract void Add(Component c); public Leaf(string name) : base(name) { }
public abstract void Remove(Component c)

public abstract void Display(int depth); public override void Add(Component c)

{ Console.WriteLine("Cannot add to a leaf"); }

public override void Remove(Component c)
{ Console.WriteLine("Cannot remove from a leaf"); }

public class Composite : Component

{

private List<Component> children = new Li public override void Display(int depth)

SuiHe Cerrmas g ) - heeeirem { Console.WriteLine(new String('-', depth) + name); }

public override void Add(Component c)
{ children.Add(c);}

public override void Remove(Component c)
{ children.Remove(c);}

public override void Display(int depth)
{

Console.WriteLine(new String('-', depth) + name);

foreach (Component component in children)
{ component.Display(depth + 2);}

bl
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Cl Model (UML Class Diagram)

x| Controlled
item

>

CM Aggregate

Configuration
item

Xk

Version

AN

J>

Promotion

Release

Master
Directory

‘<>| Repository
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Version Control Models (1/3)

O Basic problem of coIIaboratlve work

 Twousersread thesomefile { - rﬁq}’mmb@ﬂlﬂfﬂ'ﬁfﬁﬁrﬂ]ﬂﬁ.
Repository : Repository

A ﬁ A

(R ey
+) ] [F] ~]

~ Hamy Salhl  Harmry Sally

" Hany pbisheshis erson st Salyacidentl averries Hary vrson

Repository EET'WT

Write —J L Whrire

N B R

Harry Sally - ! Harry Sally -
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Version Control Models (2/3)

O Model 1-Pessimistic: lock-modify-unlock
Harry “locks” file A, then copies

Problems:

O Forget to unlock

it for editing
Repository

LOCK

Riead

h

Sally

Harry writes his version, then

:
O Parallel work A
not possible Harry

O Deadlock
.
Harry

releases his lock
Repository

Wnte ] T

UNLOCK

Sally

Wihile Harry edits, Sally's rock
attempt fails

Repository

Harry Sally

Now Sally can lock, read, and
eohl the latest version

Repository

LK

] X
svn-book

Harry Sally
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Version Control Models (3/3)

Model 2-Optimistic: copy-modify-merge

- L'jEfS(ﬂP__].’I.FrESE.I?]EﬂE .

Repository

JQ
Read Read

{ R

Hary o sally

Sally publishes her version first

REi ] 't{lTj'

L Write

L~ Wite

Harry Sally

(Lt S ...

" They bath begin to edit their capies

Repository

" Harry gets an “out-of-date” error

Tnsimqr

*

. Harry Sally

 Harry compares the latest version

fiar i o
Repository
| e

Read

Fhl!fitﬂlr:,I

Wnte —I

. fe, -
A AT i

Harry Sally
* The merged version is published

Harry Sally -

| -
: .|!| #

- Hamry Sally 5

" Anew merged version is created

Repository

[ [

. Harmry Sally

 Nowbothusers haveeach
athers” changes

Repository

Read

Figure from svn-book
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O Change control process
O Status accounting

O Configuration audit

O Release management
O CM planning
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Change Control Process

O Submission of Change Request (CR)

O Technical and business evaluation and impact analysis

O Approval by Change Control Board (CCB)

O Engineering Change Order (ECO) is generated stating
m changes to be made
m criteria for reviewing the changed Cl

O Cl's checked out

O Changes made and reviewed

O Cl’s checked in
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Status Accounting

O Administrative tracking and reporting of Cls in CM system

O Examples
m Status of proposed changes
m Status of approved changes
m Progress of current version, on or behind schedule
m Estimate of resources to finish one task
® bugs identified by configuration audit
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Configuration Audit

O Independent review or examination to assess if a product or
process is in compliance with specification, standards,
contractual agreement, or other criteria

O Examples

m Verifies that Cls are tested to satisfy functional
requirements

m Verifies that baseline contains necessary and correct Cl
versions

m Ensures that changes made to a baseline comply with the
configuration status report
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Release Management

O Creation and availability of a new version of software to the
public

O Release format
m Source code + build script + instructions
m Executables packaged for specific platforms
m Other portable formats: Java Web Start, plugins
m Patches and updates: automatic, manual

O Release content

m Source and/or binary, data files, installation scripts,
libraries, user and/or developer documentation,
feedback programs, etc.
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Software CM Planning

O Software configuration management planning starts during
the early phases of a project.

O The outcome of the SCM planning phase is the
Software Configuration Management Plan (SCMP)

which might be extended or revised during the rest of the
project.

O Either follow a public standard like the IEEE 828, or an
internal (e.g. company specific) standard.
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SCMP

O Defines the types of documents to be managed and a
document naming scheme.

O Defines who takes responsibility for the CM
procedures and creation of baselines.

O Defines policies for change control and version
management.

O Describes the tools which should be used to assist the
CM process and any limitations on their use.

O Defines the configuration management database
used to record configuration information.
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Outline of a SCMP by IEEE 828-1990

1. Introduction 4. Schedule (WHEN?)

m Describes purpose, scope of m Establishes the sequence and
application, key terms and coordination of the SCM
references activities with project mile

2. Management (WHO?) stones.

= Identifies the responsibilities - Resources (HOW?)
and authorities for m |dentifies tools and
accomplishing the planned techniques required for the
configuration management implementation of the SCMP
activities 6. Maintenance

3. Activities (WHAT?) m |dentifies activities and

m |dentifies the activities to be responsibilities on how the
performed in applying to the SCMP will be kept current
project. during the life-cycle of the

project.
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SCMP Section 1: Introduction

O Simplified overview of the CM activities.
O Scope:
m Overview description of the project

m |dentification of the Cl(s) to which software CM will be
applied.

O ldentification of other software to be included as part of the
SCMP (support software and test software)

Relationship of SCM to hardware of system CM activities

Degree of formality and depth of control for applying SCM to

project.

O Limitations and time constraints for applying SCM to this
project

O Assumptions that might have an impact on the cost,

schedule and ability to perform defined SCM activities.

O 0O
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SCMP Section 2: Management

O Organization

m Organizational context (technical and managerial) within which the
SCM activities are implemented. Identifies

All organizational units (client, developers, managers) that
participate in a SCM activity

Functional roles of these people within the project
Relationship between organizational units
O Responsibilities

m For each SCM activity list the name or job title to perform this
activity

m For each board performing SCM activities, list
purpose and objectives
membership and affiliations
period of effectivity, scope of authority
operational procedures
O Applicable Policies
m External constraints placed on the SCMP
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SCMP Section 3: Activities

3.1 Configuration ldentification

3.2 Configuration Control

3.3 Configuration Status Accounting
3.4 Configuration Audits and Reviews
3.5 Interface Control
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3.2 Configuration Control

Defines the following steps

3.2.1 How to identify the need for a change (layout of
change request form)

3.2.2 Analysis and evaluation of a change request (CR)
3.2.3 Approval or disapproval of a request
3.2.4 Verification, implementation and release of a change
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3.2.1 Change Request

O Specifies the procedures for requesting a change to a
baselined Cl and the information to be documented:

m Name(s) and version(s) of the Cl(s) where the problem
appears

m Originator’s name and address

m Date of request

m [ndication of urgency

m The need for the change

m Description of the requested change
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3.2.2 Evaluation of a Change

O Specifies the analysis required to determine the
impact of proposed changes and the procedure for
reviewing the results of the analysis.
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3.2.3 Change Approval or Disapproval

O This section of the SCMP describes the organization of the
configuration control board (CCB).

O Configuration Control Board (CCB)
m Can be an individual or a group.

m Multiple levels of CCBs are also possible, depending on the
complexity of the project

O Multiple levels of CCBs may be specified.
m [n small development efforts one CCB level is sufficient.

O This section of the SCMP also indicates the level of authority
of the CCB and its responsibility.

m |n particular, the SCMP must specify when the CCB is
invoked.
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3.2.4 Implementing Chang

O Specifies the activities for verifying and implementing an approved
change.

O A completed change request must contain:
m The original change request(s)
m The names and versions of the affected configuration items
m Verification date and responsible party
m |dentifier of the new version
m Release or installation date and responsible party
O This section must also specify activities for
m Archiving completed change requests
Planning and control of releases
How to coordinate multiple changes
How to add new Cls to the configuration
How to deliver a new baseline
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3.3 Configuration Status Accounting

m

O What elements are to be tracked and reported for
baselines and changes?

O What types of status accounting reports are to be
generated? What is their frequency?

O How is information to be collected, stored and
reported?

O How is access to the configuration management
status data controlled?
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3.4 Configuration Audits and Reviews

O ldentifies audits and reviews for the project.
m An audit determines for each Cl if it has the required physical

and functional characteristics.
A review is a management tool for establishing a baseline.

O For each audit or review the plan has to define:

Objective

The Configuration ltems under review

The schedule for the review

Procedures for conducting the review

Participants by job title

Required documentation

Procedure for recording deficiencies and how to correct them
Approval criteria
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Summary of SCMP

O Standards
m |[EEE Std 828 (SCM Plans), ANSI-IEEE Std 1042 (SCM), etc.

O CM plan components
m What will be managed (list and organize Cls)
m Who will be responsible for what activities (roles and tasks)

m How to make it happen (design processes for change
requests, task dispatching, monitoring, testing, release, etc.)

m What records to keep (logs, notes, configurations, changes,
etc.)

m What resources and how many (tools, money, manpower,
etc.)

® What metrics to measure progress and success
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m

CM Tools

O Version control

m RCS, CVS, Subversion, Visual Source Safe, Rational
ClearCase

O Bug tracking
m Bugzilla, Mantis Bugtracker, Rational ClearQuest

O Build
® GNU Make and many variants, Ant

O Project management
m Sourceforge.net, freshmeat.net, GForge, DForge
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Reference and Further Readings

Reference

O Introduction to Configuration Management, lecture slides for COMP3100/3500, lan
Barnes, the Australian National University.

Software Configuration Management, Center for Development of Advanced Computing,
Mumbai at Juhu, India.

O
O Concepts in Configuration Management Systems, Susan Dart, CMU.
O Software Configuration Management: A Roadmap, Jacky Estublier, CNRS, France.

Further Reading

O Software Engineering, a Practitioner's Approach (6t), part 4, Roger Pressman.
Code Complete (29), steve McConnel.

http://cmcrossroads.com/

Implementing and Integrating PDM and SCM, Ivica Crnkovic et al.

Version Control with Subversion, Ben Collins-Sussman et al.
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