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NMHPopMauuna, N3TOYHULIN:

www.esicenter.bg >> general info and in “Resources”

links to CMMI models
http://cmmiinstitute.com/cmmi-solutions/
http://www.sei.cmu.edu/cmmi/tools/index.cfm

CMMI —DEV v 1.3 model (CMMI Institute, and SEI, Carnegie Mellon
University)

http://cmmiinstitute.com/resource/cmmi-for-development-version-1-
3/

www.sei.cmu.edu/reports/10trO033. pdf

General
www.sei.cmu.edu
wwWw.cmmiinstitute.com
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Kbvae cme?

YBO4 B ynpaBfeHne Ha kavyecTBOTO. KOMMOHEHTM un UeHa Ha kadecTBoTo. lpouecu. lMperneg Ha mogenvTe 3a ynpaBreHME Ha KayecTBOTO U
nogobpsieaHe Ha npouecuTe. MeToau 3a oueHKka Ha 3penocTtTa Ha UT-MHTEH3MBHU 1 copTyepHU opraHn3aumn. CtpaTterndecku kaptu/banaHcmpana
cuctema oT nokasartenu (balanced ScoreCards).

Mogen CMMI (ver 1.3). cTopusi, BHegpsialum opraHm3aumn. O6uwa ctpykTypa. NpouecHu obnactun. FeHepuyHM 1 cneunduyHn Lenn n npakTuku.
MpeseHTauumn — Maturity/Capability HMBa Ha Continuous n Staged representations. Kateropum npouecHu obnactu: Process Management, Project
Management, Engineering, Support.

MpouecHu o6nacTtn ot HUBO 2 Ha CMMI. [leTannHo npencraBsiHe Ha:
REQM — Requirements Management

PP — Project Planning

MA — Measurement and Analysis

PPQA — Process and Product Quality Assurance

CM — Configuration Management

PMC - Project Monitoring and Control

Mperneg Ha:SAM-Supplier Agreement Management

MpouecHu obnactn ot HMBO 3 Ha CMMI. [leTannHo npeacraBsiHe Ha:

RD — Requirements Development

VAL - Validation

VER - Verification

RSKM - Risk Management

TS - Technical Solution

Mperneq Ha: DAR - Decision Analysis and Resolution , IPM - Integrated Project Management , OPD - Organizational Process Definition , OPF -
Organizational Process Focus, OT - Organizational Training , Pl - Product Integration

Mperneq Ha Maturity Level 4 n 5.

0606LieHMe Ha Bpb3KUTe Mexay npouecHute obnactu: Tying all together

BHegpsBaHe Ha nporpama 3a nogobpsBaHe Ha npouecuTe Ha 6aza CMMI. Agantupann nogxoan — Agile CMMI, CMMI/ISO. Hoeu mogenn CMMI —
CMMI for Services, CMMI for Acquisition. OueHka (SCAMPI), ponu.

MopobpsBaHe Ha npouecuTe B Manku pmpmu — IT Mark. KomnHeHTu Ha 3penocTTa — 6usHec, opraHusauusa/npouecu, MHPOPMAaLMOHHA CUTYPHOCT.
OueHka Ha HMBOTO M NnaH 3a nogobpeHus.
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CMMI (SEI/CMU) — reference model or
de facto industrial standard
CMMI-DEV, CMMI-ACQ, CMMI-SVC

é Focus on process
improvement

é Process measured
and controlled

é Process characterized for
the organization and is
proactive

Process characterized for
projects and is often
reactive

a

Process unpredictable,
poorly controlled and
reactive
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Remember: CMMI Representations
[ ProcessAreas || Continuous |

MLS
ML4,
ML3

ML2
ML 1

Organization

Maturity Level 5 0ID, CAR

Maturity Level 4 OPP, QPM

Maturity Level 3 RM, TS, PI,
VER, VAL, OPF, OPD, OT, IPM,
RSKM, DAR

Maturity Level 2 REQM, PP,
PMC, MA, PPQA, CM, SAM

Organizational Innovation & Deployment (OID)
Causal Analysis and Resolution (CAR)

Organizational Process Performance (OPP)
Quantitative Project Management (QPM)

Requirements Development (RD)

Technical Solution (TS)

Product Integration (PI)

Verification (VER)

Validation (VAL)

Organizational Process Focus (OPF)
Organizational Process Definition (OPD) + IPPD
Organizational Training (OT)

Integrated Project Management (IPM) + IPPD
Risk Management (RSKM)

Decision Analysis and Resolution (DAR)

Requirements Management (REQM)

Project Planning (PP)

Project Monitoring and Control (PMC)

Supplier Agreement Management (SAM)
Measurement and Analysis (MA)

Process and Product Quality Assurance (PPQA)
Configuration Management (CM)

Capability
12 3 4 5

0

PA_ PA PA
Process

Process

Management
OPF, OPD, OT,
OPP, OID

Project

Management

REQM, PP, PMC,

SAM, IPM, RSKM,
QPM

Support
CM, PPQA, MA,
CAR, DAR

Engineering
RD, TS, PI, VER,
VAL
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ML2 GG&GPs

GG2: Institutionalize a Managed Process

What should be applied to all PAs (from ML2 and up):

GP2.1:
GP2.2:
GP2.3:
GP2.4:
GP2.5:
GP2.6:
GP2.7:
GP2.8:
GP2.9:

GP2.10:

compete by excellence

Establish an Organizational Policy

Plan the Process

Provide Resources

Assign Responsibility

Train People

Control Work Products

Identify and Involve Relevant Stakeholders
Monitor and Control the Process

Objectively Evaluate Adherence

Review Status with Higher Level Management
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How PAs relate to Generic Practices?

www.esicenter.bg

Establish an
Organizational Policy

Plan the Process

Review Status with

higher level

ma.na.%@menf

Monitor & Control the
Process

Provide Resources

Assign Responsibility

Train People

Control Work Products

Identify and Involve
Relevant Stakeholders

Source: Kiril Karaatanasov, ESI Center Bulgaria

compete by excellence
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Objectively Evaluate
Adherence
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Note

A CMMI model is not a process!

A CMMI model describes the
characteristics of effective
processes and “WHAT TO DO-s”

(.

‘All models are wrong,
but some are useful.”

George Box L
(Quality and Statistics

\_Engineer)

compete by excellence www.esicenter.bg compete by excellence
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ML2: YnpaBneHUEeTO Ha NpoeKTure
BK/1HO4YBaA

Pa3zbupaHe n cna3sBaHe Ha U3NCKBaHUATA
OueHka Ha paboTa, KosATo TpsbBa Aa ce n3BbpLIU

PaspaboTBaHe Ha MeXaHU3MU, KOUTO CMOMOrHaT 3a
naeHTudnumMpaHe Ha NpPoaAyKTUTE

PaspaboTBaHe Ha rnJsiaH Ha NMpoeKkTa
[MpeanpuemMaHe Ha CTbMNKM 3a cra3BaHe Ha nJaaHa

PaboTa c foCTaBUMLMTE, 38 Aa YCTAHOBUM UAEHTUDULMPAHUTE
NpoAYyKTU

MOHUTOPUHI Ha Nporpeca cnpaMo naaHa
OnpepensHe n aHanun3 Ha pucka

MpeanpuemMaHe Ha AENCTBUSA 3a CrpaBsiHE CbC 3HAYUTENHMU
OTKJ/IOHEHUSA OT MNaHa

NpeanpmneMaHe Ha ageKBaTHN AENCTBUSA 3a
HaMansiBaHe Ha pucka

European
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ML2: YNnpaBNeHUEeTO Ha NPoeKTUTe
BKJ1lOUBa

B cny4yan, 4ye naaeH npoekT ce ynpassisiBa € NoMoLUTa Ha
crneundnyHnTEe NPaKkTUKN, CBbP3aHU C KOHKpEeTHAaTa
npouecHa obnacTt, ekunsuT pa3bupa Kak 1 3al0 NPoeKTbT
e ycrneweH. ToBa No3BonsBa Ha bbaewmTe NogooHM
NpoeKTn Aa nMmat Aobpu WaHCOBe 3a yCneBaeMoCT KaTo
ocurypsisa U noBTapsieMoCT Ha AeNCHOCTUTe. Haun-
nobpute NpakTUKM 3a yrnpaBieHune 3arnoyBaT Ha HYNeBO
HMUBO OT pa3paboTkaTa Ha eaunH MPOoeKT U cfed ToBa
naesita € Aa ce npeBbpHaT B pyTUHA.

NMpouecHuTe obnactm or ML2 ca cBbp3aHM C
yrnpasJieHUeTO Ha npoekTu (project management).

AncuunnnHaTa ynpaBfieHmne Ha NpoeKTn Boau A0
pPa3AeNsaHETO Ha NMPOEKTa Ha ACHO onpeAeneHn eTann oT
XU3HEHUSA LUMKDBA Ha NpoAyKTa, U A0 MHOIO Mo-rosisiMa
NpO3pPayHOCT B TOBa yrnpaB/ieHNe, B FPAHULNTE HA BCEKMU
eTan.



Project Management PAs (overview)

Requirements management (REQM)
o SG1: Manage requirements

Project Planning (PP)
0 SG1: Establish Estimates
0 SG2: Develop a project plan
0 SG3: Obtain Commitment to the plan

Project Monitoring and Control (PMC)
o SG1: Monitor Project Against Plan
o SG2: Manage Corrective action to closure

oftwar:
Institute



Context Diagrams

* Intended to show graphical -~~~
mapping of practices to i |
goals (g )

I Title

» Not intended as a data flow i i

diagram ah i
' ractice

* Not intended to show | e i
exhaustive relationships i |
within a process area ([ specitc i

: Title |
! |

PA Information —
Acronym Repository ) | e e o —
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Think about:
What Product/SW Development Needs?

Establishing and maintaining sets of
requirements
O customer requirements
O product requirements
O product component requirements

0 managing the requirements as the product
evolves

oftwar:
Institute



The Requirements Management (REQM, ML2) and

Requirements Development (RD, ML3) Partnership
REOM

RD, B N

=

— Requirements Development

\

Requirements Manageme““ Compliments of

Kasse Initiatives, LLC

" g™~ W | European
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Requirements Management (REQM)

The purpose of Requirements Management (REQM) is to manage the
requirements of the project’s products and product components and to

identify inconsistencies between those requirements and the project’s
plans and work products.

(%ALS SG1: Manage Requirements

Requirements are managed and inconsistencies with project
plans and work products are identified.

The process area also has generic goals to support institutionalization.

www.esicenter.bg compete by excellence www.esicenter.bg compete by excellence i Center Easter
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When Requirements Management
Is Not Done Well...

Requirements are accepted by staff from any source
they deem to be authoritative.

The project experiences a high level of requirements
changes.

There are high levels of rework throughout the project.

There is an inability to prove that the product meets
the approved requirements.

Lack of requirements traceability often results in
iIncomplete or incorrect testing of the product.

oftwar:
Institute



Relevant Terminology

Requirements traceability

A discernable association between
requirements and related requirements,
Implementations, and verifications.

Bidirectional traceability

An association among two or more logical
entities that is discernable In either
direction (i.e., to and from an entity).

oftwar:
Institute



Requirements Management (REQM)
Specific Practices

SP 1.1 Obtain an Understanding of Requirements

SP 1.2 Obtain Commitment to Requirements

SP 1.3 Manage Requirements Changes

SP 1.4 Maintain Bidirectional Traceability of Requirements

SP 1.5 Identify Inconsistencies between project work and
requirements

oftwar:
Institute



Requirements Management Context

Manage Requirements

Obtain
Commitment
to
Requirements

Manage
Requirements
Changes

Obtain an
Understanding
of
Requirements

Maintain
Bidirectional
Traceability of
Requirements

Requirements

ldentify
Inconsistencies
Between Project
Work and
Requirements

Traceability Matrix

www.esicenter.bg compete by excellence www.esicenter.bg compete by excellence www.esicenter.bg compete by
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REQM Practices implementation:

Acceptance criteria in place?

Requirements comply to criteria?

Is understanding reached and is it documented? How?
Who are the relevant stakeholders?

Did they agree to requirements?

Is the commitment documented? How?

All requirements and their changes documented?
Requirements change history and rationale documented?
Are changes evaluated by affected stake holders?

Bi-directional traceability among the requirements and the project
plans and work products maintained?

Are the project plan/activities/work products reviewed to assess the
consistency with the (changed) requirements?

If inconsistencies have been are corrective actions initiated to solve
them?

compete by excellence www.esicenter.bg compete by excellence www.esicenter.bg compete by
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Remember:
Why do we need bidirectional traceability???

Forward Traceability Backward Traceability Benefits:
Sources of the Sources of the Ana;%zheaaréeeimpact of
Requirement Requirement .« All work products
affected by a
changed

requirement
. All requirements

Requirements Requirements affected by a
change or defect in a

work product

Assess current status
Work Products Work Products of the requirements

that Implement that Implement and the project

the Requirements the Requirements Identify missing
requirements

Identify gold
plating (overdoing)

Figure 1: Bidirectional (Forward & Backward) Traceability

www.esicenter.bg compete by excellence www.esicenter.bg compete by excellence www.esicenter.bg compete by
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Defects :
Insertion Pattern & Cost of Removal

Require- Design Code Software System Field

ments Test Test Use

Where Defects 10%

are Introduced

Relative Cost to $1 $1 $1 $6 $12 y
Fix —_‘

Source: SEPG Asia Pacific 2009

presented by Ravindra Nath, KUGLER MAAG CIE GmbH

compete by excellence www.esicenter.bg compete by excellence www.esicenter.bg compete by
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Sampling the Generic Practices

GP 2.1: Establish an Organizational Policy

Establish and maintain an organizational policy for planning
and performing the requirements management process.

Elaboration for Requirements Management

This policy establishes organizational expectations for
managing requirements and identifying inconsistencies
between the requirements and the project plans and work
products.

oftwar:
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Sampling the Generic Practices

GP 2.3: Provide resources

Provide adequate resources for performing the requirements
management process, developing the work products, and
providing the services of the process.

Elaboration for Requirements Management

Examples of resources provided include the following tools:
 Requirements tracking tools
» Traceability tools

oftwar:
Institute



Sampling the Generic Practices

GP 2.6: Manage Work Products (Configurations)
Place designated work products of the requirements
management process under appropriate levels of control.

Elaboration for Requirements Management

Examples of work products placed under control include the following:
e Requirements
 Requirements traceability matrix

wear
Institute



Sampling the Generic Practices

GP 2.7: lIdentify and Involve relevant Stakeholders
|dentify and involve the relevant stakeholders of the
requirements management process as planned.

Elaboration for Requirements Management

Select relevant stakeholders from customers, end users, developers,
producers, testers, suppliers, marketers, maintainers, disposal
personnel, and others who may be affected by, or may affect, the
product as well as the process.

Examples of activities for stakeholder involvement include the
following:

 Resolving issues on the understanding of the requirements

* Assessing the impact of requirements changes

« Communicating the bidirectional traceability

e I[dentifying inconsistencies among project plans, work products,
and requirements

wear
Institute



Sampling the Generic Practices

GP 2.8: Monitor and Control the process

Monitor and control the requirements management process
against the plan for performing the process and take
appropriate corrective action.

Elaboration for Requirements Management

Examples of measures and work products used in monitoring and
controlling include

the following:

* Requirements volatility (percentage of requirements changed)

» Schedule for coordination of requirements

» Schedule for analysis of a proposed requirements change

oftwar:
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Sampling the Generic Practices

GP 2.9: Objectively Evaluate Adherence
Objectively evaluate adherence of the requirements
management process against its process description,
standards, and procedures, and address noncompliance.

Elaboration for Requirements Management

Examples of activities reviewed include the following:

« Managing requirements

« Identifying inconsistencies among project plans, work products, and
requirements

Examples of work products reviewed include the following:
e Requirements
e Requirements traceability matrix

oftwar:
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Sampling the Generic Practices

GP 2.10: Review Status with Higher Level Management
Review the activities, status, and results of the requirements
management process with higher level management and
resolve issues.

Elaboration for Requirements Management

Proposed changes to commitments to be made external to the
organization are reviewed with higher level management to ensure
that all commitments can be accomplished.

European
Software
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Project Management PAs (overview)

Requirements management (REQM)
o SG1: Manage requirements

Project Planning (PP)

0 SG1: Establish Estimates (Cb34aBaHe Ha
OLIEHKUTE)

0 SG2: Develop a project plan (Pa3paboTtka
Ha rjiaHa)

0 SG3: Obtain Commitment to the plan
(OcurypsiBaHe Ha aHra>kMMeHTUTE KbM J/1aHa)

Project Monitoring and Control (PMC)
o SG1: Monitor Project Against Plan
o0 SG2: Manage Corrective action to closure

www.esicenter. .bg ~ compete by excellence www.esicenter. .bg compete by excellence www.esicenter. .bg compete by
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Think about:
What a typical Project Plan includes?

e Resources

 Budget

« Schedule (Milestones)
 Stakeholders

« Commitments — dependencies,
deliverables

« Data Plan
« Knowledge and skills - Training
 Risks

oftwar:
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PP: Project Planning

The purpose of Project Planning (PP) is to establish and
maintain plans that define project activities.

éb AL SG1: Establish Estimates

Estimates of project planning parameters are established and
maintained.

SG2: Develop a Project Plan
A project plan is established and maintained as the basis for
managing the project.

SG3: Obtain Commitment to the Plan
Commitments to the project plan are established and
maintained.

www.esicenter.bg compete by excellence www.esicenter.bg compete by excellence www.esicenter.bg compete by
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PP: Project Planning
... Kak ce onpegenss obxBara Ha paborta c rnnomowyta Ha WBS

... Kak ce ycraHoBsiBa pa3Mepa Ha yCcuinsaTa, KOUTO e Ce U3NCKBAaT 3a
N3rNbJIHEHNE Ha riJiaHa n yeHara, KOsAT1o Tpﬂ6Ba da ce 3arijiatv

... 3@ KaKBO Ce U13r10J13Ba XU3HEHUAT LUNKBJ1 Ha rnpo4gykKra

... Kak ce pa3spaborBa project plan-a (6roaxxet, rpadunumn, puckoBse,
a/ZlekBaTtHa mHoopmaLlysi, peECypCcu, HYXKAN OT 3HAHUSI U YMEHUS,
BK/THOYEHUN YYaCTHULIN)

... Kak ce ocurypsiBa cria3BaHeToO Ha aHra>XxMMeHTUTE KbM rJiaHa
(reviews, reconciling work and resource levels)

... KakBun kputepumn ce n3rosi3Bart 3@ yCTaHOBSIBAHE Ha KOPpUrupaLymTe
aeucreusi (corrective actions), Hy>XKHU 3a OTCTPaHsIBAHE Ha CbLLECTBEHM
OTKJIOHEHMS OT rnsiaHa (significant deviations)

oftwar:
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When Project Planning Is Not Done Well...

OueHKMTe Ha pa3/IMYHUTE 4YacCTM OT NpoeKTa ca
HEeTOYHM.

TpyaHo e aa ce naeHTuduumMpar OTK/IOHEeHUs oT
JIOLLO AOKYMEHTUPaHMU NJ1IaHOBe.

PecypcuTe He ca Ha pa3noJsiodkeHue/n3nonsBaHu,
KOrato ca Heobxoanmm.

bbaewnTe NPpoOeKTn He MoraT Aa ce noy4ar oT
roToBM NpPoOEKTU, TbMU KaTo HAMa HarnpaBeHU U3BOAM.

oftwar:
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la nOMUCNUM...

... KakBo Moxxe ga ce c/iyun, Korarto
rN1aHNUpPaHETO Ha NPOEKTa HE Ce U3MNbJ/IHABa
Aobpe?

... CobcTBeH ornuTt rpuv rnogobHu OTK/IOHEHMNS
OT rJjigaHa??

... KakBu ca nosnsute ot 4O06pOTO r/iaHUpaHe
Ha MpoeKTa 3a opraHn3ayunara?

weare
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CneunanmuanpaHa TepMUHOIOTUSA

Project

A managed set of interrelated resources which delivers one or
moaore products to a customer or end user. A project has a
definite beginning (i.e., project startup) and typically operates
according to a plan. Such a plan is frequently documented and
specifies what Is to be delivered or implemented, the
resources and funds to be used, the work to be done, and a
schedlile for doing the work. A project can be composed of
projects.

Program

(1) A project. (2) A collection of related projects and the
nfrastructure that supports them, including objectives,
methods, activities, plans, and success measures.

WBS
Work breakdown structure (WBS)

An arrangement of work elements
and their relationship to each other
and to the end product.

www.esicenter. .bg compete by excellence www.esicenter. .bg compete by excellence www.esicenter. .bg compete by



Project Planning Context -1

I I
: I
Establish Planning I Develop a :
Estimates Data I Project Plan I
I I
e o e e e e e e = I
- T T T T
Obtain : Project
Commitment le——o Plfan
to the Plan |
Relevant ~ ~~ "~~~ °"°°7 77 ! l

Stakeholders
PMC

[loka3aHuTe Tpu KYTUHKN ANPEKTHO QTrOBapsIT Ha TPUTE CEUNDUYHN LIEIN HA
Project planning. Ha cneaBaiuymns cnavig € noka3zaHo Kou Creumn@duyHmu npakTukm
ce M3ros3BaT 3a OChLECTBSIBAHETO Ha BCsIKa ues. locneaBalynTte KaacaummTe Le
rnoAa4YepTasT creynpuyHUTE NPaKkTUKu, KOUTO Aa CbOTBETCTBAT Ha BCSKa UEs /
apuHUTET KyTUS. IMauTe npeasus, Ye rnosieTo B CMBO € TO3M, KOUTO Lije 6bae
pasrsiieaH rno-HaTaTbK.
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Project Planning Context -2

Starts with

WBS

(which
evolves with
the project)

Establish Estimates

Estimate
the Scope
of the Project

Determine
Estimates
of Effort
and Cost

Define
Project
Lifecycle

compete by excellence www.esicenter.bg compete by excellence

Establish
Estimates of
Work Product
and Task
Attributes

Planning
Data
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Project Planning Context -2

SP 1.1 “Estimate the Scope of the Project” - Estimating
the scope of the project involves establishing work breakdown
structures (WBSs) that divide the overall project into work
packages. A work package represents a single work unit that
can be separately assigned, performed, and tracked. The WBS
provides a reference and organizational mechanism for
assigning effort, schedule, and responsibility. It is used as the
underlying framework to plan, organize, and control the work
done on the project. The WBS evolves with the project.

SP 1.2 “Establish Estimates of Work Product and Task
Attributes” - Product and task attributes include parameters
such as size and complexity. Estimating attributes involves
both determining the technical approach of the project and
using appropriate methods to determine the work product and
task attributes that will be used to estimate resource
requirements.
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Project Planning Context -2

SP 1.3 “Define Project Lifecycle” - The project
lifecycle phases need to be defined depending on
the scope of requirements, the estimates for
project resources, and the nature of the project.
Larger projects may contain multiple phases such
as concept exploration, development, production,
operations, and disposal. Within these phases, sub-
phases may be needed. A development phase may
Include subphases such as requirements analysis,
design, fabrication, integration, and verification.
Emphasize that phases in the lifecycle should be of
manageable size and the boundaries between
phases should represent logical decision points
during which course corrections and determinations
of future scope and cost can be made.

oftwar:
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Project Planning Context -2

SP 1.4 “Determine Estimates of Effort and
Cost” - Determining estimates of effort and cost
Involves using planning parameters, models, and
historical data to develop estimates for cost,
schedule and effort. Models and historical data are
applied to the size, activities, and other planning
parameters to determine effort and cost. Historical
data include the cost, effort, and schedule data
from previously executed projects plus appropriate
scaling parameters to account for differing project
sizes and complexities. Unprecedented efforts
present more risk, require more research to
develop a reasonable basis of estimate, and require
more management reserve.
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ADAM SAVAGE’S WORKSHOP

Step One: Makea Li

If you think any detail is too small to write down in_your_'iniﬂal;- 2
project plan, you’re going to get it wrong. T Y G

What
IS this?

| love lists. Always have. When | was 14, | 4
wrote down every dirty word | knew on file s 0 WAET
{ o Zrip g P s
cards and placed them in alphabetical order. e W Sonies H“:g,
I have a thing about collections, and a list is @ HAIN SR 8 ,A“&n‘;,:?n,‘z:«x FTIEES
: £ <Shd Nol SET i ¢
a co!lectlon with purpose. g Ut TS0 s . oerer! B : - veeureio | o |
Lists are how | parse and manage the faZiEinG. {-é(rfs{-‘.i‘jﬂ | inrheE b RELIRRED L1y
world. | make lists for fun (I have more than (@AGRErT TAPE % Ay 3 : :
= M

17,000 palindromes) and to relax (I can elimi- @y ¢a6 BoLTS : E
i ow0s  ARCTIOMES (9-‘“’ L8 moueq 2

nate distractions and focus on what'’s impor- (pDRact MDEX
i@Goceer Ser B sPaae A

?;t). Butbmostfy | make lists for projects. 5:,3 g : i .
is can d ina. B : : DSPausers e & . .
perenmemmmme i i | you think any detall Is too
organize your thoughts, but it can also force :;: M‘( 'E
you to confront the depth of your ignorance Bty comrons B S m al I to Wr i te d Own i n

| your

and the hugeness of the task. 15 cavore B

That's OK. The project may be the lion, usboce Wy :
but the list is your whip. ' ':Lc;"ws Werhitet 2 . 14 I . ]
The first thing | write down is whatever ' Jsrs (a_ﬂg?) : I n Itl a p rOJ e Ct p I an y yo u re

I hope to end up with—a Maltese Falcon, B (pone Siee curPs e )
a Hellboy hand, or a map of all of Middle- S b pag = . .
earth (at the end of the Third Age, of course). | [ e Saete t t t
That used to be the header in a notebook. o : 5.*.-- 7 e gt g O I n g O e I Wro n g -

" what's left to do 8 bt”

older will be my diary of the
I WBS ?
| |

vage.com) is a sculptor, special-effects
Channel’s MythBusters. ‘ A
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Now it's generally the name of a folder on
my computer, and the list of tasks will be
series of subfolders and sub-subfolders.
When | want to build something, I'll st
collecting images, drawings, and infor
tion in the main folder. After a few weeks.
months, Il parcel this raw info into subfol
make separate subfolders for the helme
backpack, and so on. Unforeseen chal
NASA's Apollo-era suits, for instance
Eventually I'll create a folder called
photos with my phone and drop them ints
of how far I've come. These images provi
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Project Planning Context -3
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Project Planning Context -4

Planning Data\

Develop a Project Plan

Establish

Plan

Plan for

the Budget Identify for Data Proi
- : roject
and Project Risks Management RESOUrGES
Schedule

Plan Establish Plan for
Stakeholder the Project Needed
Involvement Plan Knowledge

and Skills
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Project Planning Context -4
SP 2.1 “Establish the Budget and Schedule”

Schedule attaches the key lifecycle decision points
to actual calendar dates based on factors such as
the availability of resources and dependencies on
other efforts. The criteria for determining when a
schedule or budget item is in trouble are also
developed at this time based on timing constraints,
history, project assumptions, and work to be
accomplished. Corrective actions may require
replanning, which may include revising the original
plan, establishing new agreements, or adding
mitigation activities to the current plan.
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Project Planning Context -4
SP 2.2 “ldentify Project Risks”

Risks are identified or discovered and analyzed to
support project planning, and then are handed off
to risk management activities. Project planning risk
Identification and analysis includes eliciting risks
with the associated contextual information,
documenting the risks, obtaining agreement on the
completeness and correctness of the documented
risks from relevant stakeholders, prioritizing risks,
and revising the risks as appropriate. The risks are
Identified and prioritized In this practice. Tracking
and mitigation risks is done in the Risk
Management PA.
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Project Planning Context -4

SP 2.3 “Plan for Data Management” - Planning for
data management involves establishing the
requirements and procedures to ensure privacy and
security of the data; establishing a mechanism to access
archived data; and determining the project data to be
Identified, collected, and distributed. Document the
reasons for collecting the data along with the master list
of data to be managed. Note: Data Management may be
a new concept to many attendees. You may want to
brainstorm about what the differences are between the
items that go into data management vs. configuration
management. Can some go in both?

SP 2.4 “Plan for Project Resources” - The top-level
WBS developed earlier as an estimation mechanism is
expanded by decomposing the top-level tasks into work
packages that represent singular work units that can be
separately assigned, performed, and tracked.
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Project Planning Context -4

SP 2.5 “Plan for Needed Knowledge and Skills” - Knowledge
and skills include domain knowledge and technical skills.
Knowledge delivery to projects involves both training project
personnel and acquiring knowledge from outside sources.

SP 2.6 “Plan Stakeholder Involvement” - This specific
practice focuses on identifying the stakeholders for each phase of
the product lifecycle and developing a plan for their involvement.
Discuss the concept of stakeholders. A stakeholder is a group or
individual that is affected by or in some way accountable for the
outcome of an undertaking. Stakeholders include senior
managers, project managers, project members, functional
managers (e.g., systems engineering, software engineering,
other disciplines), engineering staff, subcontractors, suppliers,
customers, and end users. A stakeholder that is identified for
iInvolvement in a plan to perform specified activities or to receive
certain kinds of information are called relevant stakeholders.
Relevant stakeholders are defined in Project Planning.

SP 2.7 “Establish the Project Plan” — Reference the model for
a list of elements typically included in the plans established.
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Project Planning Context -5
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Project Planning Context -6

Obtain Commitment
to the Plan

Review
Plans that
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Project
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Project Planning Context -5

SP 3.1 “Review Plans that Affect the Project” - Other
plans would normally be prepared for specialized disciplines
and supporting activities such as quality assurance plans,
configuration management plans, measurement and
analysis plans, and discipline-specific subordinate plans for
hardware, software, and systems engineering. Many of
these plans are described by the Plan the Process generic
practice in each of the PAs.

SP 3.2 “Reconcile Work and Resource Levels” —

To establish a project that is feasible, obtain commitment
from relevant stakeholders and reconcile differences
between the estimated resources required for the project
and the actual available resources. Where there are
shortfalls, reconciliation is typically accomplished by
lowering or deferring technical performance requirements,
negotiating more resources, finding ways to increase
productivity, adjusting the staff skill mix, revising
schedules, etc.
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Project Planning Context -5

SP 3.3 “Obtain Plan Commitment”

Obtaining Plan Commitment involves

A two-way exchange (The individual or group making a
commitment must have confidence that the work can be

performed within cost, schedule, and performance constraints.

Often, a provisional commitment is appropriate to allow the
effort to begin and for research to be performed to obtain the
confidence necessary to make a formal commitment.
Commitment should be obtained from both organizations and
the individuals responsible for accomplishing the work.)

Documenting all organizational commitments, both full and
provisional to ensure the appropriate level of signatories

Reviewing internal commitments with senior management as
appropriate

Reviewing external commitment with senior management as
appropriate

Identifying commitments regarding interfaces between

elements of the project and interfaces with other projects and
organizational units for monitoring

compete by excellence www.esicenter.bg compete by excellence www.esicenter.bg compete by
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Sampling the Generic Practices

GP 2.2: Plan the Process

Establish and maintain the plan for performing the
project planning process.

Or .... PLAN THE PLAN 1!

Elaboration for Project Planning

Refer to Table 6.2 in Generic Goals and Practices in Part
Two for more information about the relationship between
generic practice 2.2 and the Project Planning process
area.

leHepuyHuTe npakTukm (Generic practices = GP)
oOCUrypsiBaT MHCTUTYTUOHAIU3aUMATA Ha npouecuTe U no
TO3W HAYUH rapaHTMpaT, Ye AeENHOCTUTE OT CbOTBETHATA
npouecHa obnacrt we 6baatT ed@eKTUBHU, NOBTAPSIEMU U
AbJITOTPauHMN,
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How PP relates to Generic Practices?

Review Status with

Establish an higher level
Organizational Policy management
uN
% l |
Plan the Process Monitor & Control the Objectively Evaluate
Process Adherence

/

Provide Resources

Assign Responsibility

Train People

Control Work Products

Identify and Involve
Relevant Stakeholders

Source: Kiril Karaatanasov, ESI Center Bulgaria
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Project Planning “translated”:

www.esicenter.bg

The Project Planning involves:

0)
0)
0)

Developing the project plan
Getting commitment to the plan
Maintaining the plan

Planning begins with requirements that define the product/project.

Planning includes:

0)
0)
0)
0)
o)

Estimating the attributes of the work products/tasks
Determining the resources needed

Negotiating commitments

Producing a schedule

Identifying and analyzing project risks

The project plan will usually need to be revised to address:

0)
0)
0)
0)

changes in requirements/commitments
Inaccurate estimates

corrective actions

process changes

“Project plan' - the overall plan for controlling the project.

European
Software
Institute
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Project Planning actions (elaborate):

« Is there WBS/Project work packages based on project’s workproducts?
« Work products to be externally acquired/reused identified?

 Technical approach of work products determined?
(Development strategy — client-server/distributed, technologies)

 Duration, people, knowledge, inputs, outputs, infrastructure, etc. for the
project determined and how (what methods)?

« Resources required estimated?

 Project life cycle/phases determined?

 Project schedule and budget established?

 Risks that can affect to the project identified, documented and revised?
 Project data management issues addressed?

« Knowledge and skills requirements identified and addressed?

« Stakeholders identified, and project tasks related to them according their
expertise?

 Project plan established and commitments to it identified and
documented?

 Is the project plan reviewed and actualized?

www.esicenter.bg compete by excellence www.esicenter.bg compete by excellence www.esicenter.bg compete by
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Planning example:

sampling Gantt Charts
Critical Path Analysis — CPA

PERT - Program Evaluation and Review
Technique:
shortest, most likely, longest
(optimistic, realistic, pessimistic)
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SW Project Plan — example - 1

Figure 1. Gantt Chart Example Planning a custom-written computer project

Task Length Dependent
on...

A High level analysis Week0 |[1week
B. Selection of hardware platform Week1 1 day

. Installation and Week 1.2 2 weeks
commissioning of hardware

D. Detailed analysis of core Week1  2weeks
modules

E. Detailed analysis of supporting | Week 3 |2 weeks
modules

F. Programming of core modules |Week3 | 2 weeks
5. Programming of supporting Week5 |3weeks
modules

H. Cluality assurance of core Week5 | 1week
modules

[. Quality assurance of supporting | Week 8 | 1 week
modules

J. Core module training Week 6 | 1day

K. Development and QA of Week5 | 1week
accounting reporting

L. Development and QA of Week5 |1week
management reporting

K NMaoauvalanmant af Mananamant Waoalk R 1 ool

Step 1. List all activities in the plan

Sequential and parallel activities

Sequentia

Sequential A
Farallel B
Sequential A
Seqguential D
Sequential ]
Sequential E
Sequential F
Sequential 3
Parallel CH
Parallel E
Farallel E

Canmnantial 1

www.esicenter.bg compete by excellence www.esicenter.bg
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SW Project Plan — example - 2

Gantt Chart

Figure 3. Critical Palh Analysis: Acivies Scheduled on a Ganit Char

L1k

e S

i Eelpcn
4:.:

Platianm

stallatian an:I. Cammis

5 anng O

miming of Supparting Modules
. Quality Assurance ol Supporting Modules

(1]
. Detalled Trasming
Resparts

agement Reporis

i Managemend Inlormaton Sysiem

Wodulns

Criacal path

tute


http://www.mindtools.com/

SW Project Plan — example - 3
Critical Path

http://www.mindtools.com/pages/article/newPPM 03.htm

By drawing this example Gantt Chart, you can see that:
If all goes well, the project can be completed in 10 weeks.
If you want to complete the task as rapidly as possible, you need:
1 analyst for the first 5 weeks.
1 programmer for 5 weeks starting week 4.
1 programmer/QA expert for 3 weeks starting week 6. Note: Activities L
and M have been moved back a week. This does not affect the critical
path, but it does mean that a single programming/QA resource can carry
out all three of activities K, L and M.
Analysis, development and testing of supporting modules are essential
activities that must be completed on time.
Hardware installation and commissioning is not time-critical as long as it is
completed before the Core Module Training starts.

Courtesy to www.mindtools.com
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SW Project Plan — example - 4
Critical Path Analysis

Figure 5: Critical Path Analysis for Example Computer Project

1 Week
Install and Commission Hardware

1 Wenak
QA of Core Modules

GO
=)
IR
%o
4‘)45 -
o g
T | Week AL 2Weeks 713 2weeks (7[5 3weeks /7 [8) | Week TN 1 Week
07 HighLlevel Analysis L/ Core Module Analysis .3/  Supporting Module \_|3 Programming of |8/  qa of supporting Detailed Training
Anclysis Supparting Modules mcdules
1 Week
Develop and GA
Accounting Reports
1 Week
Develop and QA

Management Reports

—(B
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SW Project Plan — example - 5
CPA and PERT

Critical Path Analysis (CPA) - method of assessing:

 What tasks must be carried out.

 Where parallel activity can be performed.

* The shortest time in which you can complete a project.
 Resources needed to execute a project.

 The sequence of activities, scheduling and timings involved.
* Task priorities.

 The most efficient way of shortening time on urgent projects.

PERT (Program Evaluation and Review Technique) is a variant of

Critical Path Analysis that takes a more skeptical view of the time

needed to complete each project stage:
shortest, most likely, longest

or optimistic, realistic, pessimistic

Courtesy to www.mindtools.com
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Project Management PAs (overview)

Requirements management (REQM)
o SG1: Manage requirements

Project Planning (PP)
0 SG1: Establish Estimates
0 SG2: Develop a project plan
0 SG3: Obtain Commitment to the plan

Project Monitoring and Control (PMC)
0 SG1: Monitor Project Against Plan
0 SG2: Manage Corrective action to closure

oftwar:
Institute



PMC: Project Monitoring and Control

Llenma Ha HabrodeHuUemo u KoHmMpos Ha npoekma (Project Monitoring
and Control=PMC) e 0a ocueaypu pa3zbupaHe Ha HarpedbKa 8 ripoekma,
maka 4ye 0a 6b0am moz2am Oa 6b0am npedrnpuemu adekeamHu
Kopuaupauwu deucmeusi, Koeamo U3Nb/IHEHUEMO Ha rpoeKkma ce
OMKJ/I0HS18a 3HA4YUMeEIHO om rifiaHa.

%ALS SG 1: Monitor Project Against Plan

G Actual performance and progress of the project are monitored
against the project plan.
SG 2: Manage Corrective Action to Closure

Corrective actions are managed to closure when the project's
performance or results deviate significantly from the plan.

European
Software
Ins’

Center Eastern E
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When Project Monitoring and Control Is
Not Done Well...

Too much time is spent trying to determine project
status.

Data needed for management decisions are not
available when needed.

Corrective action is not taken early when it is
least expensive.

Lack of management insight makes project results
highly unpredictable.

The customer does not have confidence In the
project status reporting.
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Project Monitoring and Control Context

I Manage
I Corrective Action !
Fmmmmm e m e e e m——— - - - 1 to Closure '
I Monitor Project Against Plan : : :
: ) |
: Vonit 1 Analyze [
onitor _ i Monitor (I Issues I
| Project Monitor I\Igl?c?letg{ Data | I |
| Planning Commitments RiSJkS Management [ 1| I |
I'\ Parameters 1 |
: ) '
: 1 | 1
Lo Take ;
—_— |
‘Q » Project Plan I Corrective I
O,:/ I Action I
A I I
: | |
| I :
. | |
| Conduct Conduct Monitor I I
| Milestone Progress Stakeholder I I
I Reviews Reviews Involvement I Manage I
1 I Corrective I
[ I Action |
kL
|
I
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Project Monitoring SPs

PMC also interacts with the Project Planning PA. The
project plan is developed in Project Planning and
used in Project Monitoring and Control.

SP 1.1 “Monitor Project Planning Parameters” —
This practice monitors progress against the parameters
established in the project plan (e.g., schedule, cost,
expended effort, and resources).

SP 1.2 “Monitor Commitments” - Monitoring
emphasizes identifying commitments that have not been
satisfied or are at significant risk of not being satisfied
and evaluating the impacts of these unsatisfied
commitments.
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Project Monitoring SPs

SP 1.3 “Monitor Project Risks” - Monitoring
project risks involves periodically reviewing the
project’s documented risks in light of the current
status and circumstances.

SP 1.4 “Monitor Data Management” -
Monitoring data management involves periodically
reviewing data management activities against their
description in the project plan.

SP 1.5 “Monitor Stakeholder Involvement” -
Monitoring stakeholder involvement includes
periodically reviewing the status of stakeholder
Involvement and identifying and documenting
significant issues and their impacts.
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Project Monitoring SPs

SP 1.6 “Conduct Progress Reviews” - This specific
practice is distinct from conduct milestone reviews,
which focuses on reviews at major project milestones
and phase boundaries. Conducting progress reviews
Involves regularly communicating status on assigned
activities and work products to relevant stakeholders
and reviewing the results of collecting and analyzing
measures for controlling the project.

SP 1.7 “Conduct Milestone Reviews” - Milestone
reviews are conducted at meaningful points in the
project’s schedule and include reviewing the
commitments, plan, status, and risks of the project.

Explain that the next 3 specific practices support
the accomplishment of the specific goal, “Manage
Corrective Actions to Closure.”
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Project Monitoring SPs

SP 2.1 “Analyze Issues” - Analyzing issues
Involves gathering issues for analysis and analyzing
them to determine the need for corrective action.
Corrective action criteria are established in project
planning.

SP 2.2 “Take Corrective Action” - Corrective
actions are taken as necessary when issues are
Identified or when progress differs significantly from
what was planned.
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Project Monitoring SPs

SP 2.3 “Manage Corrective Action” —
Managing corrective action includes monitoring
corrective actions for completion, analyzing the
results of corrective actions to determine the
effectiveness of the corrective action, and
determining and documenting appropriate actions
to correct deviations from planned results of
corrective actions.
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The essence of PMC

 PMC:
O monitoring activities
O communicating status
o taking corrective action

« Progress — at prescribed milestones
(WBS/Schedule) comparing to the planned:
o Actual work product and task attributes
o Effort, cost, and schedule

 When actual status deviates significantly —
corrective actions

 Corrective actions may include re-planning (PP)
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PMC Actions

www.esicenter.bg

Monitored:

o Progress against the schedule

o Cost, expended effort, staffing and training

o Actual resources usage

Deviations documented?

Internal and external commitments regularly reviewed?

Risks status regularly reviewed/communicated to relevant
stakeholder?

Data management tasks regularly reviewed?
Progress reviews:

o Task status communicated?
0 Results documented?
Milestone reviews conducted?
Manage corrective actions to closure
o Issues analyzed and documented?
o Corrective actions tracked to closure?
o0 Results analyzed?

compete by excellence www.esicenter.bg compete by excellence www.esicenter.bg compete by

uropean
Software
Center Eastes




=
=
Bl
(2]
R
o
=]
=

European

Software

— Institute
www.esicenter.bg compete by excellence compete by Center Eastern Eurape



Remember - Generic practices ML2?

GP2.1:
GP2.2:
GP2.3:
GP2.4:
GP2.5:
GP2.6:
GP2.7:
GP2.8:
GP2.9:

Establish an Organizational Policy

Plan the Process

Provide Resources

Assign Responsibility

Train People

Manage Work Products

Identify and Involve Relevant Stakeholders
Monitor and Control the Process
Objectively Evaluate Adherence

GP2.10: Review Status with Higher Level Management

i
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Sampling the Generic Practices

GP 2.8: Monitor and Control the Process

Monitor and control the project monitoring and
control process against the plan for performing the
process and take appropriate corrective action.

Elaboration for Project Monitoring and Control

Examples of measures and work products used in

monitoring and controlling include the following:
o number of open and closed corrective actions

0 schedule with status for monthly financial data
collection, analysis, and reporting

0 number and types of reviews performed

o review schedule (planned versus actual and slipped
target dates)

0 schedule for collection and analysis of monitoring data



How PMC relates to Generic Practices?

www.esicenter.bg

Establish an
Organizational Policy

Review Status with

higher level

ma.na.%@menf

Plan the Process

Monitor & Control the

Process

Provide Resources

Assign Responsibility

Train People

Control Work Products

Identify and Involve
Relevant Stakeholders

Source: Kiril Karaatanasov, ESI Center Bulgaria
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Objectively Evaluate
Adherence

European
Software
Institute

www.esicenter.bg compete by Center Eastern Eurape



European
Software

— E S I Institute

www.esicenter.bg compete by excellence www.esicenter.bg compete by excellence www.esicenter.bg compete by Center Eastern Eurape




Just to mention SAM
(Supplier Agreement Management)

The purpose of Supplier Agreement Management (SAM) is to manage
the acquisition of products and services from suppliers.

C;bALS SG 1: Establish Supplier Agreements
Agreements with the suppliers are established and
maintained.

SG 2: Satisfy Supplier Agreements
Agreements with suppliers are satisfied by both the project
and the supplier.

oftwar:
Institute



The essence of SAM

Applies to the acquisition of:

products/components that are delivered to the project’s
customer

significant products/components not delivered to the project's
customer (for example, development tools and test
environments).

Does not apply when supplier is part of the team

Suppliers:

In-house vendors

fabrication capabilities and laboratories

commercial vendors
The acquired product is delivered to the project from the
supplier and becomes part of the products delivered to the
customer

www.esicenter.bg compete by excellence www.esicenter.bg compete by excellence www.esicenter.bg compete by
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SAM Practices for next lecture:

Type of acquisition (COTS, contract, in-house, from the customer)
determined?

Supplier selection based on evaluation?

Criteria for evaluation established/documented?

Criteria for evaluation of proposals?

Agreement with supplier documented?

Agreement revised during project?

Criteria of evaluation of COTS?

Risk analysis performed on COTS?

Monitoring activities defined in the agreement?
Technical/management reviews with supplier performed?

Acceptance test/verification performed and results documented?

www.esicenter.bg compete by excellence www.esicenter.bg compete by excellence www.esicenter.bg compete by
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Next: Supporting PAs ML2:

0 Requirements Management
0 Project Planning
o Project Monitoring & Control

0 Process and Product Quality Assurance

0 Measurement & Analysis
o Configuration Management
o Supplier Agreement Management
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