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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 cMme?

YBO4 B ynpaBreHne Ha kavyecTBOTO. KOMMOHEHTM M UeHa Ha kadecTBoTo. lNpouecu. lMperneg Ha mogenvTe 3a ynpaBneHME Ha KayecTBOTO U
nogobpsiBaHe Ha npouecuTe. MeToau 3a oueHka Ha 3penocTtTa Ha UT-MHTEH3NBHU U cOpTyepHU opraHusaumm. Ctparternveckn kaptu/banaHcnpana
cuctema oT nokasartenu (balanced ScoreCards).

Mogen CMMI (ver 1.3). VicTopus, BHegpsiBawm opraHm3auun. O6uwa ctpykTtypa. NpouecHn obnactun. F'eHepuyHM 1 cneunduyH Uenn 1 NpakTuku,
MpeseHTauumn — Maturity/Capability HMBa Ha Continuous n Staged representations. Kateropum npouecHn obnactu: Process Management, Project
Management, Engineering, Support.

MpouecHu o6nacTtn ot HUBO 2 Ha CMMI. [leTannHo npencraBsHe 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

Mpernen 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

Mpernen Ha Maturity Level 4 n 5.

0O6o006LueHMe Ha Bpb3KUTe Mexay npouecHUTe obnactu: Tying all together

BHepgpsiBaHe Ha nporpama 3a nogobpsieaHe Ha npouecuTte Ha 6a3a CMMI. Agantupanu nogxogun — Agile CMMI, CMMI/ISO. Hosn mogenn CMMI —
CMMI for Services, CMMI for Acquisition. OueHka (SCAMPI), ponu.

MNMonobpsiBaHe Ha npouecute B Manku covpmn — IT Mark. KomnHeHTU Ha 3penocTtTta — 6usHec, opraHmsaums/npouecy, MHpopMaumoHHa CUIypPHOCT.
OueHka Ha HMBOTO U NnaH 3a noao6peHus.

European
I Software
Institute
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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

b

Process unpredictable,
poorly controlled and
reactive

European
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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

www.esicenter.bg compete by excellence

www.esicenter.bg

compete by excellence www.esicenter.bg
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= Remember:

Evolution of Process Capability

Level Process Characteristics Predicted Performance
2 .
L Process improvement is 3 |2
@ optimising institutionalised : O JE
Time/$/..! - -
.E'I
Quantitatively | Product and process are 3
@ Managed guantitatively controlled 3
Time/sl...
1
Software engineering and £
‘ Defined management processes £
are defined and integrated | £,
Prolect management %
@ I\/Ianaged system IS In place; g
performance is repeatable .
=
@ Initial Process is informal and 2
nitia unpredictable :

compete by excellence

compete by excellence

compete by
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Presenter
Presentation Notes

 This illustrates the kinds of improvements in predictability, control, and effectiveness�
 Level 1 companies often miss their original schedule dates by a wide margin whereas higher maturity companies are able to meet their targeted dates with increased accuracy�
 In level 1 companies development time can be quite long because of the amount of rework whereas in higher maturity companies a reduction in rework and more reuse shortens development time 

 Improved predictability – difference between target and actual decreases




Structure of the CMMI
Staged Representation

/—[ Maturity Level ]—\

[ Process Area }

Process Area

[ Process Area }

Generic Goals

Generic
Practices

Specific Goals

Specific
Practices

war
Institute



What’s In the

model

& book:

Process Area Components

J

www.sei.cmu.edu/reports/10tr033. pdf AI\DrreoaC(egAS\)
v v
: Specific Goals Generic Goals
Required (SG) (GG)
PSpe{_:_ific I:)Gente_:ric
ractices ractices
Expected (SP) (GP)
v v v v
Generic
EX%TO%ﬁ é/t\lsork Subpractices Subpractices Practice
Elaborations
Informative ¥ N ¥
Purpose Introductory Related
Statement Notes Process Areas

compete by excellence

compete by excellence
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Presenter
Presentation Notes
State that this is the structure of a process area.
Note that each process area begins with a purpose followed by introductory notes. Note that the introductory notes are particularly helpful in conveying the intent of the process area.
Note that each process area is structured by specific goals and generic goals. Underneath the goals are practices and subpractices in each area. For the specific practices, example work products or outputs of the practices are identified, as well as subpractices that provide a deeper understanding of the intent of the practices they relate to.
Note that for the generic practices, there are practice elaborations, which convey the application of the generic practice with respect to a particular process area, as well as subpractices that provide a deeper understanding of the intent of the practices they relate to.
Note at a high level the differences between required, expected, and informative model components.  
Required: 	CMMI components that are essential to achieving process improvement in a given process area.
Expected: 	CMMI components that describe the activities that are important in achieving a required CMMI component.
 Informative: 	CMMI components that help model users understand the required and expected components of a model.
State that we will look at each component in little more detail, but the structure is helpful in thinking about how they are put together.

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

.

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.

0 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.


Presenter
Presentation Notes

 Probably simply repeat the bullet points

 Keyword = “foundation” …
… Don’t try and skip levels

 Last bullet point … “don’t try to run before you can walk”




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

Bs B Fo Fs F» F» O

Bs Fo Fs Fs By Fs B B B B D

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 ldentify 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
E S I Software
Institute

Center Ea

www.esicenter.bg Eastern Europe
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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.


Presenter
Presentation Notes
Note that the names reflect the progression of process institutionalization. 
Mention that institutionalization implies that the process is ingrained in the way work is performed and there is commitment and consistency to performing the process.
An institutionalized process is more likely to be retained during times of stress.
Note that GG 1 is only used in the continuous representation.



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

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

war
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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

l

|

Monitor & Control the
Process

Objectively Evaluate
Adherence

Provide Resources

Assign Responsibility

/

Train People

Control Work Products

Identify and Involve
Relevant Stakeholders

Source: Kiril Karaatanasov, ESI Center Bulgaria

compete by excellence

www.esicenter.bg compete by excellence
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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.

oftwart
Institute


Presenter
Presentation Notes

 Read the purpose and the goals
 Possible reasons for application:
 Project needs external products from external providers
 Buying software component
 Sub-contract part of software development
 Use 3rd party database

 Explain the PA addresses ….

 … How are products and services are acquired

 … How suppliers are selected

 … How supplier agreements are established

 … How COTS is selected   (Commercial Off The Shelf)

 … How the supplier agreement is executed and managed

 … How products and tested, accepted, and transitioned into the project




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:

iIn-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:

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

oftwart
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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



Supporting PAs (overview)

Process and Product Quality Assurance
(PPQA)
0 SG 1: Objectively Evaluate Processes and Work Products
0 SG 2: Provide Objective Insight

Configuration Management (CM)

0 SG 1: Establish Baselines
o SG 2: Track and Control Changes
0 SG 3: Establish Integrity

Measurement and Analysis (MA)

o0 SG 1: Align Measurement and Analysis Activities
0 SG 2: Provide Measurement Results

European
E S l Software

Inst,
Center Eastern Eu




Process & Product Quality Assurance

(PPQA)

The purpose of Process and Product
Quality Assurance (PPQA)

IS to

provide staff and management
with objective insight into
processes and

associated work products.

oftwart
Institute



What PPQA provides?

Management knows If process assets are
being used

Failures to follow process that may
endanger projects become visible
early on

Problems with process definitions are
uncovered and addressed

Process descriptions are followed

war
Institute



Terminology

Quality assurance

o0 A planned and systematic means for assuring
management that defined standards, practices,
procedures, and methods of the process are
applied.

Objectively evaluate

o To review activities and work products against
criteria that minimize subjectivity and bias by
the reviewer.

Institute



Analyze that (1):

“I'd rather have it wrong than have It late.
We can always fix it later.”

oftwart
Institute



.

Process and Product Quality
Assurance (PPQA)

The purpose of Process and Product Quality Assurance (PPQA) is to
provide staff and management with objective insight into processes and
associated work products.

(% AL S SG 1: Objectively Evaluate Processes and Work Products
Adherence of the performed process and associated work
products to applicable process descriptions, standards, and
procedures is objectively evaluated.

SG 2: Provide Obijective Insight
Noncompliance issues are objectively tracked and
communicated, and resolution is ensured.



Presenter
Presentation Notes

 Read the purpose and the goals

 Explain the PA addresses ….

 … Is about objectively evaluating processes and work products  - during the project

 … Objectivity demonstrated by either a review by an independent QA function or someone independent of the work

 … How non compliances are documented, communicated, and corrective actions are tracked to closure – waivers

 … How process are improved from lessons learned

 … What records are maintained of  QA activities




Process and Product Quality
Assurance - Context

I Objectively Evaluate Processes and Work Products I

| I

s | . I

N Objectively I
[l Objectively Evaluate

Evaluate Work :

Work ' Processes Products ;

Products : |

/:/ I

r - e e e - - - O . S S S S S . . .. [ ——

Provide Objective Insight

Communicate
and Resolve

Non-compliance
Issues

Establish
Records

'

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




PPQA Practices translated:

Are QA evaluations performed on processes/workproducts
according to predefined criteria?

Performed processes adhere to the standards, process
descriptions and procedures?

Non-compliance identified during the QA evaluations of
processes/work products?

Lessons learned collected?

Non-compliances resolved within the project/escalated?

Relevant stakeholders aware of the results of the QA evaluations?
Management reviews on non-compliances on periodic basis?
Non-compliances tracked until closure?

QA activities documented in sufficient detail?

QA status and results known?

compete by excellence www.esicenter.bg compete by excellence www.esicenter.bg compete by
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How PPQA relates to Generic Practices?

Review Status with
Establish an higher level
Organizational Policy management
N
[ I
Monitor & Control the Objectively Evaluate
Plan the Process
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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Analyze that (2)

Statement:

If programing Is “creative” &

fun,

n
Z
%, My

Ze8 vig
‘9)0

?
o

@

Why the software engineering

is a JO?

eeeeeeeeeeeeeeeeeee

o
ooy
%
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Supporting PAs (overview)

Process and Product Quality Assurance (PPQA)

0 SG 1: Objectively Evaluate Processes and Work Products
0 SG 2: Provide Objective Insight

Configuration Management (CM)

o SG 1: Establish Baselines
o SG 2: Track and Control Changes
o0 SG 3: Establish Integrity

Measurement and Analysis (MA)

o0 SG 1: Align Measurement and Analysis Activities
0 SG 2: Provide Measurement Results

European
E S l Software
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B
Configuration Management (CM)

The purpose of Configuration Management (CM) is to establish
and maintain the integrity of work products using
configuration identification, configuration control,
configuration status accounting, and configuration audits.

&AL SG 1: Establish Baselines

Baselines of identified work products are established.

SG 2: Track and Control Changes
Changes to the work products under configuration
management are tracked and controlled.

SG 3: Establish Integrity
Integrity of baselines is established and maintained.



Presenter
Presentation Notes

 Read the purpose and the goals

 Focus is at the organisational level
 Homogeneous --- every project follows the same process

 Explain the PA addresses ….

 … How are baselines established, what configuration management system is used, how does the company identify what will be held in configuration management

 … How changes to items placed under configuration management controlled (changes to requirements, faults, bugs, defects)

 … How integrity of baselines is assured – records and baselines audits




What does CM Provide?

State of components is known and there is
confidence what and when can be released

When needed baselines can be recovered
Changes from baseline are identifiable
Past product releases can be rebuilt

Reasons for changes to plans are clear

war
Institute



Terminology CM

Baseline

o0 A set of specifications or work products that
has been formally reviewed and agreed on,
which thereafter serves as the basis for further
development, and which can be changed only
through change control procedures. (See also
“configuration baseline” and “product
baseline.”)

war
Institute



Configuration Management - Context

Establish Integrity

Establish

Records

Perform
Configuration
Audits

Establish
a Config.
Management
System

I

| and
 Control
I Changes
I
I
I

Create or Control
Release

Baselines

Change
Requests

ltems

www.esicenter.bg compete by excellence www.esicenter.bg compete by excellence www.esicenter.bg compete by
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The essence of CM

CM Involves:
Identifying the configuration of work products that compose the baselines
Controlling changes to configuration items
Building work products from the configuration management system
Maintaining the integrity of baselines

Providir(leg status / configuration data to developers, end users, and
customers

Work products placed under configuration management:
products delivered to the customer
Internal work products
acquired products
tools

Configuration item may be:
configuration component
configuration unit

Baselines: _ _ _ o
provide a basis for evolution of configuration items
added to the configuration management system as they are developed
Changes to, are systematically controlled/monitored

Thlle’JA &p?lles Otc%r,]% to gJSJeCtStcgUt also to organization work

produc standar roc es, €
Thi%PA IS a%plicable to all work products that are placed under
contiguration management.

European
I Software
Center East:
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CM practices

Configuration items/work products selected in the initial planning of the
project?

An owner responsible for each CI?

Configuration management system supports multiple control levels?
Employees can store and recover the different versions of ClI’'s in the CMS?
Team members store, update and retrieve CM Records in the CMS?
CMS supports the creation of CM Reports?

Contents of CMS’s preserved?

Baselines built and released from Cl’s kept in the CMS?
Descriptions about the set of CI's that comprise each baseline?
Change requests initiated and recorded, their impact analyzed?
Current set of baselines available in the CMS?

Change requests reviewed with the affected people?

Changes tracked to closure, in order to check that all changes have been
incorporated?

Changed ClI’s entered into the CMS only after obtaining authorisation?

After each CM action, are Cl’s content and status updated and is it possible to
recover previous versions of Cl™ s?

Is the CI’s records’ correctness/CMS structure and integrity verified/reviewed
through audits?



How CM relates to Generic Practices?

www.esicenter.bg

Establish an
Organizational Policy

Plan the Process

Review Status with
higher level

mana%@menf

l I

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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Summary: How support process areas fit?

CMMI for Development

Version 1.2
- T T T T T T e = '\l‘. .
Measurements [ \ Quality ﬂ?.d
// and analyses ! | nencompliance
> [ : issUES
|
[ g
| All process areas ! PPQA
| 1
. |
\ / Information I |
needs \ J  FProcesses and
e e = work products,
and standards, and
procedures
Configuration
items and Baszelinez and
change audit reporiz
reguests / \
CM
WM& = Measuremant and Anahysis
CM = Configuration Managsment
PPA = Process and Product Cuality Assurance
ESI |z

www.esicenter.bg compete by excellence www.esicenter.bg compete by excellence www.esicenter.bg compete by ¢ Eastern Europe



	МУК 2015/2016: �Модели за управление на качеството. �[Курс на базата на CMMI]��Software Quality Models �[CMMI based course]��SAM (Supplier Agreement Management) �CM (Configuration Management) �PPQA (Process & Product Quality Assurance)
	Информация, източници:��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 
	Къде сме?
	CMMI (SEI/CMU) – reference model or �de facto industrial standard�CMMI-DEV, CMMI-ACQ, CMMI-SVC
	Remember: CMMI Representations 
	Remember: Evolution of Process Capability
	Structure of the CMMI �Staged Representation
	What’s in the model  & book:�Process Area Components
	Remember: �Maturity Levels Cannot Be Skipped
	Slide Number 10
	About Generic Goals and Institutionalization
	ML2 GG&GPs
	How PAs relate to Generic Practices?
	Just to mention SAM�(Supplier Agreement Management)
	The essence of SAM
	SAM Practices:
	Next: Supporting PAs ML2:
	Supporting PAs (overview) 
	Process & Product Quality Assurance (PPQA)
	What PPQA provides?
	Terminology
	Analyze that (1):
	Process and Product Quality Assurance (PPQA)�
	Process and Product Quality Assurance - Context
	PPQA Practices translated:
	How PPQA relates to Generic Practices?
	Analyze that (2)
	Analyze that (3):��What’s wrong?��PAs �SPs �GPs�..�we?
	Supporting PAs (overview) 
	Configuration Management (CM)
	What does CM Provide?
	Terminology CM
	Configuration Management - Context
	The essence of CM
	CM practices
	How CM relates to Generic Practices?
	Summary: How support process areas fit?

