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» Combined approaches and models for improvement

» The patterns for using multiple models in mixed service and
development environments

« How the SEl is trying to help
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The CMMI Models

The CMMI Product Suite currently has three models relevant to
improvement in a particular area of interest.

Development (CMMI-DEV)
e build stuff
e tangible, storable products made to specification in a lifecycle

Acquisition (CMMI-ACQ)
e buy stuff
» specify, solicit, select, contract, procure, accept, transition to consumer

Services (CMMI-SVC)
o do stuff

e intangible, non-storable products delivered via a service system based on explicit or
implicit service requests
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Relationships Among CMMI Models

Service “addition” PA (SSD)

Service-specific PAs
CMMI-SVC g

Include model-specific
* informative material

Shared PA (SAM) L

Development-specific PAs 5

CMMI-ACQ n_ Acquisition-specific PAs

Multi-Constellation/Model

=== Software Engineering Institute | CarnegieMellon Awex St and Eieen Forester

© 2012 Carnegie Mellon University




Differences in PAs and Categories

CMMI-SVC PAs by Category CMMI-DEV PAs by Category
Process Management Process Management
Project and Work Management Project Management
CAM
SCON
Support Support

Service Establishment and
Delivery

Doooe T L]

Engineering
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CMMI Strategic Product Planning

Unbiased,

opinion

Analyst Group
Unbiased
info

Fixed
Pricing

Custom model Custom Custom application
from CMMIs and appraisal job aids
other models method (e.g. disciplined agility)
A A A
Custom Cost-benefit .
training analysis for Case studies
course various custom and success
cases stories (free)
Aids
choices
CMMI DB Flexible Flexible CMMI Flexible job
Tool: Create learning appraisal Performance aids or job [«
a model suite (online method measurement aid DB
& in person)
\ 4 \ 4 v
Standard Standard Standard job
learning appraisal aids
bundles methods
\ 4 \4
Standard Standard
models or expected
benefits
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Tell us what you need and we’ll provide the mixed model to suit your

SAS and PARS Your N i . i
(posted to PARS by Solution domain and business; the type of appraisal that suits your budget,
specific authorization resources and requirements; custom training for precise practices that
I matter most to your business success!
Performance Custom Custom
; Measurement Model Training
Streamlined

»| appraisal and

tool kit T
Platinum
Appraisal | I
Rules
Org PA Practice
tool Gold PA
Appraisal PA Course
Generic Rules Other
tool
. Appraisal PA Course
Method Silver oA Practice Course 50
— i er
tool e Project |
Rules PA
ourse Other
o0
Bronze PA
tool Appraisal Course
Rules
Project C%tnr%re
Custom
Appraisal
Rules
Appraisals: Measuring Models: CMMI Learning: e-
flexible process Performance PAs Non-CMMI learning courses,
and toolkits Improvement model practices live courses

Your needs such as: for appraisals (cost, precision, accuracy, etc.) for models (applicable models, methods,
standards, etc. and only those parts of them that you need), for training (training specific to the parts and
pieces selected for models and where you have training needs, i.e., targeted training)
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Patterns we see in using DEV and SVC

Increasingly, CMMI-DEV and CMMI-SVC are used in the same organization,
implementing and appraising together.

Choose CMMI-SVC as your base model, grab the engineering PAs for
particular services.

Treat development or engineering as a service, managed using the practices of
CMMI-SVC, and treat the engineering PAs as informative material to SSD.

Use all of the CMMI-DEV for advanced development, and then add CMMI-SVC
for additional practices: SCON, SST, CAM.

Start with CMMI-DEV at the beginning of a life cycle, adding in a few SVC goals
and practices. Add more in mid-life. Change over to SVC at the end for
operations and maintenance.

Take a life cycle view and consider total cost of ownership, may add multiple
other models, do a mash up or composition from CMMI and other models.
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SSD and CMMI-DEV Engineering PAs

SG1 Stakeholder tat

Engineering (DEV)

constraints, and nterfaces are collected,
analyzed, and transformed into validated service
system requirements.

P11 Collact

1 tat
canstraints, and interfacos aro collocted

SSD compared to CMMI-DEV Engineering PAs
[insspsve) |

RDSP11
RDSP12

Elcit Noads
into

xpoctations, canstraints, and inorfacosinto
ftizad q

SP1.2 Refin and claborate stakeholder

roquirements.

RD SG 2 Customer requiremens are refined

o
roquiramonts.

SP1.3 Analyzo and validat

product companent requiremnts.

RDSG3The analyzod and

s
B e e e cuncmam
and qualiy attributes

625t

validatd.

RDSP21
RDSP22
RDSP23

RDSP31
RDSP32

Customer Roruirements:

Establish Product and Product Componant

Requiraments

Allcate Product Component Regiraments

Identify Iterface Roquirements

Establish Oparational Concapts and Scenarios

Establish a Dfinition of Required Functianaliy and
ualiy Altributes

RDSP33  Analyze Roquiremonts
RDSP34  Analyze Roquirements to Achiove Balance
RDSP35  Valdato Raguirements
enice TS - Tochnical Soluti
designed, implemented, and integrated. Pl Product Integration
sp21 S561 TSSP11  Dovalop Altarnativa Solutions and
altornative solutians Solutions ara solacted from altarative TSSP12  Soloct Product Componant Solutions

for
and service system components.

TssP21

Establish a Technical Data Package

interface
definitons, designs, and changes for sorvico,

designs are developed. TS SP22
TSSP23  Dosign Interfaces Using Criteria
TSSP24  Porform Maks, Buy, or Reuse Analyses.
PISG1 PISP11
is conducted. PISP12  Establish the Product Integration Environment
PISP13  Establish Product Intogration Procedures and
fitoria
PISG2 The product component nterfaces,  PISP21  Roview Intorface Descriptions for Complotenass
both intarnal and oxtornal, ara compatitla.  PISP22  Manage Intorfacos

P25 Assomble

s, and TSSP31  Implement the Design
ted support TS $P32 ]
implemented from their designs.
PISP31

sorvice system components nto a verifiablo
sorvice systam.

s63

assombled and the intagrated, verified, and
validatod productis delivored

services ara verified and validated to ensure
corract sorvice dolivery.

'SP3.1 Establish and maintain an approach
and an environment for verification and
validation

VAL

VER'SG 1 Proparation for verification is
condueter

VALSG 1 Proparation for validation s
conducted.

P32 Porform peer
system componants.

SP3.3 Verity selected service systsm
components against their specified requirements.

SP3.4 Validate the service system to ensure
thatitis suitable for use in the intended
delivery snvironment and meets staksholdsr
expectations.

solocted work products.

'VER SG 3 Selected work products are
verified against their specifed requirements.

VALSG 2 The product or product
components are validated to ensure they
aresuitable for use i their intended
operating environment.
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PISP3z
PISP33
PISP34

VERSP11
VERSP12
VERSP13
VALSP11
VALSP12
VALSP13
VERSP21
VERSP22
VERSP23

VERSP31
VERSP32
VALSP21
VALSP22

Confirm Readiness of Product Components for ntegration
Assemble Product Componants

Evaluato Assemblod Product Companents

Package and Daliver the Product or Product Companent

Selact Work Products for Verification
Establish the Verification Environment
Establish Verfication Procedures and Criteria
Selact Products for Validation

Establish the Validation Environment
Establish Validation Procedures and Crieria
Prepare for Peor Reviows

Conduct Peor Reviews

Analyze Poer Review Data

Perform Verfication
Analyze Verification Results

Perform Validation
Analyze Vaidation Resuts

20110528
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Some mixed services and development
environments use both the engineering
PAs from DEV and a single SVC PA:
Service System Development. The
patterns:

Stick with SSD, but grab a single
engineering PA when needed

Use SSD for simple development, add
engineering PAs for complex development

Use SSD and treat engineering PAs
roughly as “informative material”

Use engineering PAs for service systems,
but add the informative material from SSD
to get the service flavor

Multi-Constellation/Model
Alex Stall and Eileen Forrester

Carnegie Mellon

© 2012 Carnegie Mellon University




SSD vs. CMMI-DEV Engineering PAS 10f4

SG1 Stakeholder needs, RD - Requirements
expectations, constraints, and Development
interfaces are collected,

analyzed, and transformed into

validated service system

requirements.

SP1.1 Collect and transform RD SG 1 Stakeholder needs,
stakeholder needs, expectations, constraints, and
expectations, constraints, and interfaces are collected and
interfaces into prioritized translated into customer
stakeholder requirements. requirements.

SP1.2 Refine and elaborate RD SG 2 Customer
stakeholder requirements to requirements are refined and
develop service system elaborated to develop product
requirements. and product component

requirements.

SP1.3 Analyze and validate RD SG 3 The requirements are
requirements, and define analyzed and validated.
required service system

functionality and quality

attributes.

SP 1.1 Elicit Needs
SP 1.2 Transform Stakeholder Needs into Customer
Requirements

SP 2.1 Establish Product and Product Component
Requirements

SP 2.2 Allocate Product Component Requirements

SP 2.3 Identify Interface Requirements

SP 3.1 Establish Operational Concepts and
Scenarios

SP 3.2 Establish a Definition of Required
Functionality and Quality Attributes

SP 3.3 Analyze Requirements

SP 3.4 Analyze Requirements to Achieve Balance

SP 3.5 Validate Requirements
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SSD vs. CMMI-DEV Engineering PAS 20f4

SG 2 Service system TS - Technical Solution
components are selected, Pl - Product Integration
designed, implemented, and

integrated.

SP 2.1 Select service system TS SG1 Product or product
solutions from alternative component solutions are selected
solutions. from alternative solutions.

SP 2.2 Develop designs forthe TS SG 2 Product or product

service system and service component designs are

system components. developed.

SP 2.3 Manage internal and Pl SG 1 Preparation for product
external interface definitions, integration is conducted.

designs, and changes for
service systems.

Pl SG 2 The product-component
interfaces, both internal and
external, are compatible.

SP 1.1 Develop Alternative Solutions and Selection
Criteria
SP 1.2 Select Product Component Solutions

SP 2.1 Design the Product or Product Component
SP 2.2 Establish a Technical Data Package

SP 2.3 Design Interfaces Using Criteria

SP 2.4 Perform Make, Buy, or Reuse Analyses

SP 1.1 Establish an Integration Strategy

SP 1.2 Establish the Product Integration
Environment

SP 1.3 Establish Product Integration Procedures
and Criteria

SP 2.1 Review Interface Descriptions for
Completeness

SP 2.2 Manage Interfaces
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SSD vs. CMMI-DEV Engineering PAs 304

SP 2.4 Implement the service TS SG 3 Product components, SP 3.1 Implement the Design

system design. and associated support SP 3.2 Develop Product Support Documentation
documentation, are implemented
from their designs.

SP 2.5 Assemble and integrate Pl SG 3 Verified product SP 3.1 Confirm Readiness of Product Components
implemented service system components are assembled and for Integration
components into a verifiable the integrated, verified, and SP 3.2 Assemble Product Components
service system. validated product is delivered. SP 3.3 Evaluate Assembled Product Components
SP 3.4 Package and Deliver the Product or Product
Component
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SSD vs. CMMI-DEV Engineering PAS 40f4

SG 3 Selected service system
components and services are
verified and validated to

ensure correct service delivery.

SP 3.1 Establish and maintain an
approach and an environment for
verification and validation.

SP 3.2 Perform peer reviews on
selected service system
components.

sp 3.3 Verify selected service
system components against their
specified requirements.

SP 3.4 Validate the service
system to ensure that it is
suitable for use in the intended
delivery environment and meets
stakeholder expectations.
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VER - Verification
VAL - Validation

VER SG 1 Preparation for
verification is conducted.

VAL SG 1 Prepare for validation
is conducted.

VER SG 2 Peer reviews are
performed on selected work
products.

VER SG 3 Selected work
products are verified against
their specified requirements.

VAL SG 2 The product or
product components are
validated to ensure they are
suitable for use in their intended
operating environment.

VER SP 1.1 Select Work Products for Verification

VER SP 1.2 Establish the Verification Environment

VER SP 1.3 Establish Verification Procedures and
Criteria

VAL SP 1.1 Select Products for Validation

VAL SP 1.2 Establish the Validation Environment

VAL SP 1.3 Establish Validation Procedures and
Criteria

VER SP 2.1 Prepare for Peer Reviews
VER SP 2.2 Conduct Peer Reviews
VER SP 2.3 Analyze Peer Review Data

VER SP 3.1 Perform Verification
VER SP 3.2 Analyze Verification Results

VAL SP 2.1 Perform Validation
VAL SP 2.2 Analyze Validation Results
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A Multi-Constellation Look
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Organization 1 -

CL3 | |
cL2| |
" n [ CL1
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Organization 1

cL3[3] 3
cL2(2][2]2]2 2
CLT1|1|[1]1]1 1 1
They also perform some B : i
. S S /I{P|P|R P|R
services sve| |leli|c|s| |T w|/|p|lE|s|lo|lo| [p|/]s
S||A|R|(O|S|S|[S|[CIM[M|W|[Q|Q|A|[P|P|O|A|W|K
* They have a help desk which D||m[P|N|D|T|mM|M[A[c|P|A|M[M||D[F|T|R|M|M
is important to them
oy on CL3[3(|3]3]|3([3([3]3]3 313311333333
e The need to ensure it is cL2l2l2l2]2]2|[2]2[2[2[2]2[2]|[2]2[2[2]2]2
adequately staffed, problems 't L Ot
are corrected, and it will not be eV oy LA L4LIIN PN A
disrupted even by disaster PIR|T[A|E|[c|m|mw|ala|a|lr|P|o|a|w|k
. . . I/ID|S|L|R||IM|A|C|P|A|M|M||D|F|T|R|M|M
* The organization recognizes
the value of measurement and .
analysis CL2
CL1
e They want to check that the Plolel s e
process is being followed w|/|p|E|s|lo|o| [p|/]s
MIM|W[(Q|[Q|A||P|P|O|[A[(W|K
A|C|P|A|M|M||D|F|T|(R[M|M
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Organization 1

cL3[3] 3
cL2(2][2]2]2 2
. CLT1|1|[1]1]1 1 1
They acquire some ] p i
. S S /I{P|P|R P|R
products and services sve| |[e|ilels| |7| | |w|/|p|E|s|[o|o| [p|/]s
. S||A|R|(O|S|S|[S|[CIM[M|W|[Q|Q|A|[P|P|O|A|W|K
e Develop product requirements D|[M|P|N|D|T|m|[m[A|c|P[A|M|M|[D|F|T[R|M|M
e Conduct a source selection
CL3[3(|3]3]|3([3([3]3]3 313131333333
° Manage the aCQUISItIOﬂ and cLz2l2]2]2]2]2][2]2]2]2]2]2]2]|[2]2]2]2]2]2
. (@3 I T 1 I e Y e e Y e Y I e Y
requirements P .
_ _ I|P|P|R P|R
 Have a formal bid evaluation  bpev v|v w|/|PlE|S|lo|o| |D|/|s
o PIR|T|A|E[[CIM|M(W|[Q|Q|A||P|[P|O|A[W|K
and decision process I|lp|s|L|R]|[m|A|c|P|A|m|m||D|F|T|R|M|M
e Verify, validate, and transition
the product and services o = > >
o Ensure process fidelity cL1 - -
I|P[P|R PR
e Measure and analyze the ACQ w|/|p|E|s||o|lo| |p|/]s
M(M|W(Q|Q|A||P|P|O[A|W|K
process A|C|P|A|M|M||D|F|T(R[M|M
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Organization 2 -
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Organization 2

CL3[3] 3
cL2[2]|] [2 2
' CL1[1([1([1]1 1 1
They also provide m z i
Sy . S S I|P|P|R PR
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 They have a request for services  cL2
function cL1 5 |
. I|P|P|R P|R
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Organization 2

The organization develops
applications to support its
work

e Good requirements and

controlling changes are
Important

e Ensuring the software works
correctly is critical

* Need delivery on schedule

* Need to measure and analyze
the process

* Need to ensure process fidelity .
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Organization 3 .
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Organization 3
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Multiple Models
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What’s the Summary?

CMMI-SVC has a PA that “summarizes” the engineering PAs in DEV,
for those occasions when more detailed practice information is needed.

CMMI-SVC and CMMI-DEV can be used and appraised together.

Development or engineering tasks can be treated as a service, and
managed with the practices in CMMI-SVC.

Advanced development may use all of the CMMI-DEV, and then add
CMMI-SVC for additional practices: SCON, SST, CAM.

Service and development organizations can add security, resilience,
and people management—and more—as needed.

The SEl is positioning to support multi model implementation.
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Contact information

Alex Stall
astall@sei.cmu.edu

Eileen Forrester
ecf@sei.cmu.edu

General
info@sei.cmu.edu
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This work was created in the performance of Federal Government Contract Number
FA8721-05-C-0003 with Carnegie Mellon University for the operation of the Software
Engineering Institute, a federally funded research and development center. The
Government of the United States has a royalty-free government-purpose license to use,
duplicate, or disclose the work, in whole or in part and in any manner, and to have or
permit others to do so, for government purposes pursuant to the copyright license under
the clause at 252.227-7013.

This Presentation may be reproduced in its entirety, without modification, and freely
distributed in written or electronic form without requesting formal permission. Permission
is required for any other use. Requests for permission should be directed to the Software
Engineering Institute at permission@sei.cmu.edu.

NO WARRANTY

THIS MATERIAL OF CARNEGIE MELLON UNIVERSITY AND ITS SOFTWARE
ENGINEERING INSTITUTE IS FURNISHED ON AN “AS-IS" BASIS. CARNEGIE
MELLON UNIVERSITY MAKES NO WARRANTIES OF ANY KIND, EITHER
EXPRESSED OR IMPLIED, AS TO ANY MATTER INCLUDING, BUT NOT LIMITED TO,
WARRANTY OF FITNESS FOR PURPOSE OR MERCHANTABILITY, EXCLUSIVITY, OR
RESULTS OBTAINED FROM USE OF THE MATERIAL. CARNEGIE MELLON
UNIVERSITY DOES NOT MAKE ANY WARRANTY OF ANY KIND WITH RESPECT TO
FREEDOM FROM PATENT, TRADEMARK, OR COPYRIGHT INFRINGEMENT.
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Some Useful Links

CMMI for Services Model
http://www.sei.cmu.edu/cmmi/tools/svc/index.cfm

CMMI for Services and Security Whitepaper

http://www.sei.cmu.edu/cmmi/tools/svc/upload/Security-and-CMMI-
SVC.pdf

CMMI for Services Book

http://www.amazon.com/CMMI-Services-Guidelines-Superior-
Engineering/dp/0321711521/ref=sr 1 17
ie=UTF8&qid=1304415568&sr=8-1
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CMMI-SVC Service PAs in Plain Language

Capacity and Availability Management (CAM):

making sure you have enough of the resources you need to deliver services and that they are
available when needed—at an appropriate cost

Incident Resolution and Prevention (IRP):
handling what goes wrong—and preventing it from going wrong ahead of time if you can

Service Continuity Management (SCON):
being ready to recover from a disaster and get back to delivering your service

Service Delivery (SD):
setting up agreements, taking care of service requests, and operating the service system

Service System Development (SSD):
making sure you have everything you need to deliver the service, including people, processes,
consumables, and equipment

Service System Transition (SST):
getting new systems in place, changing existing systems, and retiring obsolete systems, all while
making sure nothing goes terribly wrong with service

Strategic Service Management (STSM):

deciding what services you should be providing, making them standard, and letting people know
about them
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Core and Shared PAs in Plain Language -1of3

Causal Analysis and Resolution (CAR):
getting to the sources of important outcomes and taking effective action to correct or repeat them

Configuration Management (CM)
controlling changes to your crucial work products

Decision Analysis and Resolution (DAR):
using a formal decision making process on the decisions that matter most in your business

Integrated Work Management (IWM):
making the most of your participants and defined processes, even when it's complex

Measurement and Analysis (MA):
knowing what to count and measure to manage your service

Organizational Performance Management (OPM):

managing your improvements and innovations using a statistical understanding of your process
performance

Organizational Process Definition (OPD):
establishing standard processes and relaying them throughout your organization
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Core and Shared PAs in Plain Language -2of3

Organizational Process Focus (OPF):

figuring out your current process strengths and weaknesses, planning what to do to improve, and
putting those improvements in place

Organizational Process Performance (OPP):
making sure you understand your process performance and how it affects service quality

Organizational Training (OT):
developing the skills and knowledge your people need to deliver superior service

Process and Product Quality Assurance (PPQA):

checking to see that you are actually doing things the way you say you will in your policies,
standards, and procedures

Quantitative Work Management (QWM):
managing service to quantitative process and performance objectives

Requirements Management (REQM):

keeping clear with your customers and other stakeholders about the service you provide, and
adjusting when you find inconsistency or mismatched expectations

Supplier Agreement Management (SAM):
getting what you need and what you expect from suppliers who affect your service
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Core and Shared PAs in Plain Language -3 of3

Risk Management (RSKM):

supporting the success of your service mission by anticipating problems and how you will handle
them—before they occur

Work Monitoring and Control (WMC):

making sure what’s supposed to be happening in your service work is happening and fixing what
isn’t going as planned

Work Planning (WP):

estimating costs, effort, and schedules; getting commitment to the work plan; and involving the right
people—all while watching your risks and making sure you’ve got the resources you think you need
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CMMI-DEV Engineering PAs in Plain Language

Product Integration (PI):

putting together all the product components so that the overall product has expected behaviors and
characteristics

Requirements Development (RD):

understanding what stakeholders think they need and documenting that understanding for the
people who will be designing solutions

Technical Solution (TS):
using effective engineering to build solutions that meet end user needs

Validation (VAL):
making sure that the solution actually meets the needs of users in the service environment

Verification (VER):
making sure that the solution you ended up with meets your agreement about the needs
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