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NMHpopMauunda, N3ToUYHunUMN.:

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/10tr033. pdf

General
WWW.Sei.cmu.edu
WWW.cmmiinstitute.com
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Kbvae cMme?

YBO4 B ynpaBfeHne Ha kavyecTBOTo. KOMMOHEHTM u ueHa Ha kadecTBoTo. lpouecwu. Mperneg Ha mogenuTe 3a ynpaBneHME Ha KayecTBOTO U
nogobpsiBaHe Ha npouecuTe. MeToau 3a oueHka Ha 3pernocTTa Ha UT-MHTEH3NBHU U copTyepHU opraHu3aumn. CTpaTtermyeckn kaptu/banaHcupaHna
cuctema oT nokasartenu (balanced ScoreCards).

Mogen CMMI (ver 1.3). Nctopus, BHegpsasawm opraHmnsaumm. Oba ctpyktypa. lNpouecHn obnactu. FeHepnyHn 1 cneumuyHn Lenn n NpakTuku.
MpeseHTaumm — Maturity/Capability HuBa Ha Continuous n Staged representations. Kateropun npouecHu obnactu: Process Management, Project
Management, Engineering, Support.

MpouecHu obnactn ot HMBO 2 Ha CMMI. [leTannHo npeacTaBsiHe 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

Mpernep Ha:SAM-Supplier Agreement Management

MpouecHu obnactn oT HMBO 3 Ha CMMI. [leTainHo 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.

O606LweHMe Ha Bpb3KuTe Mexay npouecHute obnactu: Tying all together

BHegpsiBaHe Ha nporpama 3a nogobpsisaHe Ha npouecute Ha 6aza CMMI. AgantupaHu nogxoam — Agile CMMI, CMMI/ISO. Hoeu mogenn CMMI —
CMMI for Services, CMMI for Acquisition. OueHka (SCAMPI), ponu.

MopobpsiBaHe Ha npouecute B Manku oupmmn — IT Mark. KOMNHEHTM Ha 3penocTTa — BM3HeC, opraHmnsauunsa/npouecu, MHOPMaLMOHHA CUIYPHOCT.
OueHka Ha HUBOTO M NNaH 3a nogobpeHus.
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CMMI (SEI/CMU) - reference model or
de facto industrial standard
CMMI-DEV, CMMI-ACQ, CMMI-SVC

€ 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

b

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

MLS5
ML4,
ML3

ML2
ML 1,

Organization

Maturity Level 5 OID, 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

www.esicenter.bg compete by excellence
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Remember: Evolution of Process

Capability

Level

Process Characteristics

Predicted Performance

‘ Optimising

Process improvement is
institutionalised

Probability

Time/$/.!

@ Quantitatively
Managed

Product and process are
guantitatively controlled

Probability

‘ Defined

Software engineering and
management processes
are defined and integrated

Probability

@ Managed

Pro@ect management
system is in place;
performance is repeatable

Probability

@ mitial

www.esicenter.bg compete by excellence

Process is informal and
unpredictable

www.esicenter.bg compete by excellence

Probability

Time/$/... -
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Structure of the CMMI
Staged Representation

/—[ Maturity Level ]—\

[ Process Area ] Process Area [ Process Area ]

Specific Goals

Generic .
: Specific
Practices :
Practices
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What's in the

model

& book:

Process Area Components

www.sei.cmu.edu/reports/10tr033.pdf

Process
Area (PA)

v

[Specific Goals

Required (SG)

J

Specific
Practices

Expected (SP)

v

v

[Exgnlejlﬁc‘:,vtsork] [ Subpractices ]

v
[ Generic Goals ]
(GG)

Generic
Practices
(GP)

Elaborations

v v
Generic
Subpractices Practice

J

Informative

Purpose
Statement

Introductory
Notes

J1

www.esicenter.bg

compete by excellence

v
Related
Process Areas
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Remember:
Maturity Levels Cannot Be Skipped

A level provides a necessary foundation for
effective implementation of processes at the
next level.

o Higher level processes are easily sacrificed
without the discipline provided by lower
levels.

o The effect of innovation is obscured in a
NOiSy process.

Higher maturity level processes may be

performed by organisations at lower maturity

levels, with risk of not being consistently
applied in a crisis.
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Maturity Levels & GPs

Maturity Level 2
Requirements management

Project planning

Project monitoring and control
Supplier agreement management
Measurement and analysis

Process and product quality assurance
Configugation management

B 5 B B B B M5

Bs B Mo B M M B B & & &

GP 2.1 Establish organizational policy
GP 2.2 Plan the process

GP 2.3 Provide resources

GP 2.4 Assign responsibility

GP 2.5 Train people

GP 2.6 Control Work Products (Manage configuration)
GP 2.7 Identify and involve relevant stakeholders

GP 2.8 Monitor and control the process

GP 2.9 Objectively evaluate adherence

GP 2.10 Review status with higher level management

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

compete by excellence

Maturity Level 3

Requirements development

Technical solution

Product integration

Verification

Validation

Organizational process focus
Organizational process definition + IPPD
Organizational training

Integrated project management + IPPD
Risk management

Decision analysis and resolution

European
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About Generic Goals and
Institutionalization

The degree of institutionalization is embodied in the generic
goals and expressed in the names of the processes associated
with each goal as indicated below.

Generic Goal and Title Progression of Processes
GG 3| Institutionalize a Defined Process Defined Process
GG 2| |Institutionalize a Managed Process Managed Process
GG 1] Achieve Specific Goals* Performed Process

* This generic goal is only used in the continuous representation.

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



ML2: YnpaBNneHUeTo Ha NpoeKTuTe

www.esicen

BKJ1KO4YBA

Pa3zbupaHe n cna3sBaHe Ha U3NCKBaAHUATA
OueHka Ha paboTa, KkoaTo TpsibBa Aa ce NU3BbPLUU

Pa3paboTBaHe Ha MeXaHM3MWU, KOUTO CMOMOrHaT 3a
NaeHTUdULMpPaHe Ha NPOAYKTUTE

PaspaboTBaHe Ha rnJsiaH Ha NpoekTa
[MpeanpmnemMaHe Ha CTbMKW 3a Cra3BaHe Ha rnJjaHa

PaboTa c fOCTaBUYMLMTE, 38 Aa YCTAHOBUM UAEHTUDULMPAHUTE
NPOAYKTU

MOHUTOPUHI Ha Nporpeca cnp4aMo nJjiaHa
OnpenendHe M aHaln3 Ha pUcCKa

MpeanpueMaHe Ha AENCTBUSA 3a CNpaBsHE CbC 3HAUUTESHU
OTKJ/IOHEHUS OT MN1aHa

[MpeanpuemMaHe Ha aJleKBaTHU AeNCTBUSA 3a
HaMansiBaHe Ha puUckKa

ter.bg compete by excellence www.esicenter.bg compete by excellence www.esicenter.bg compete by
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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: Establish an Organizational Policy
GP2.2: Plan the Process
GP2.3: Provide Resources
GP2.4: Assign Responsibility
GP2.5: Train People
GP2.6: Control Work Products
GP2.7: Identify and Involve Relevant Stakeholders
GP2.8: Monitor and Control the Process
GP2.9: Objectively Evaluate Adherence
GP2.10: Review Status with Higher Level Management



Project Management PAs (overview)

Requirements management (REQM)
o SG1: Manage requirements

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

Project Monitoring and Control (PMC)
o SG1: Monitor Project Against Plan
o 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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www.esicen

PMC: Project Monitoring and Control

Llennma Ha HabrrodeHuUemo u KoHmMpors Ha rnpoekma (Project Monitoring
and Control=PMC) e 0a ocuzaypu pa3bupaHe Ha HarnpedbKa 8 rMPoeKkma,
maka 4ye 0a 6b0am mozam da 60am rpedrnpuemu adekeamHu
Kopuzaupawu delucmeusi, Koeamo U3Nb/IHEHUEMO Ha rpoekma ce
OMKII0HS18a 3HA4YUMeEIHO om riaHa.

%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.

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




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.

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



Project Monitoring and Control Context

Manage
Corrective Action
to Closure

Monitor Project Against Plan

Analyze
Issues

Monitor
Project
Planning

Parameters

Monitor
Data
Management

Monitor
Project

Monitor
Commitments

Risks

» Project Plan Corrective
Action

Conduct Conduct Monitor
Milestone Progress Stakeholder

Reviews Reviews Involvement Manage

Corrective
Action
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www.esicenter.bg

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.

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

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

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.”

European
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www.esicenter

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.

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

European

IIIIIIIII
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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.

ter.bg compete by excellence www.esicenter.| bg compete by excellence www.esicenter. bg compete by
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The essence of PMC

www.esicenter.bg

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)

nnnnnnnn
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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?
o Results documented?
Milestone reviews conducted?
Manage corrective actions to closure
o Issues analyzed and documented?
o Corrective actions tracked to closure?
o Results analyzed?

compete by excellence www.esicenter.bg compete by excellence www.esicenter.bg compete by
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Remember - Generic practices ML2?

www.esicenter.bg

GP2.1: Establish an Organizational Policy

GP2.2: Plan the Process

GP2.3: Provide Resources

GP2.4: Assign Responsibility

GP2.5: Train People

GP2.6: Manage Work Products

GP2.7: Identify and Involve Relevant Stakeholders
GP2.8: Monitor and Control the Process

GP2.9: Objectively Evaluate Adherence

GP2.10: Review Status with Higher Level Management

uuuuuuuu
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Sampling the Generic Practices

www.esicenter.bg

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

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

o number and types of reviews performed

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

o schedule for collection and analysis of monitoring data

nnnnnnnn
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How PMC relates to Generic Practices?

www.esicenter.bg

Establish an
Organizational Policy

Plan the Process

Review Status with

higher level
mahaaement

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

compete by excellence
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Status, issues, results
of process and
product evaluations;

Corrective measures and analyses
action Corrective actio
Replan What
to monitor
’ — || L} L | L1 \
Status, issues, What To Build */

results of What To Do I
—

progress and | Engineering

“—Commimong | and Suepert

reviews

Plans

Measurement needs

Supplier

agreement :
9 Product component requirements

Technical issues
Completed product components

A mmmiabmtn e samcclmcnsm mum al b b

Sunnlier
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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.

&ALS 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.
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The essence of SAM

www.esicenter

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

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

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?

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

o Requirements Management

o Project Planning

o Project Monitoring & Control

o Process and Product Quality Assurance
o Measurement & Analysis

o Configuration Management

o Supplier Agreement Management



