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|
A Purpose

Show how the key changes in the alignment of a
foundational systems/software standards set
(ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 12207) facilitates

Integrated systems and software engineering, project
management, and acquisition

Mechsorr

3 Technical Software Services, Inc.




Who We Are
Founded in 1990

Based in Pensacola, Florida
Presence in Charleston, SC

Primarily, a DoD Contractor

Experienced Staff
High % Masters level personnel
Majority with Security
Clearances

SEl-Authorized CMMI® Lead
Appraisers

SEIl-Authorized CMMI®
Instructors

International SE/SW Standards
Expertise

TECHSOF

What We Do

Systems & Software
Development

Database Applications
Security / 1A

Web Development

Network Engineering/Hosting
Training

Process Engineering/Process
Improvement

CMMI®
SEIl Partner

Mechsorr
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B
—rds-based Process Improvement

Example of a Successful Approach

SPAWAR Process Improvement and

N 4

Systems Center
Charleston

* Vision
— Develop and maintain a World Class Systems Engineering
Organization

* Approach
— Achieve Command-wide operational consistency
— Based on ISO 15288 — systems engineering

— Based on ISO 12207 — software engineering
— Measure using best practices of CMMI®

» Goals
— CMMI® Maturity Level 2 by April, 2005
— CMMI® Maturity Level 3 by April, 2007

Both Goals attained on schedule
1st SPAWAR Systems Center to Achieve ML2 and ML3
New Goal: Maturity Level 4 & 5

Approved for public release; distribution is unlimited (15 JUL 2008)

Source: N65236-ENGOPS-BRIEF-0068-1.1, Standardization of Systems Engineering & Project Management Using CMMI, M.T. Kutch, Jr., 17JUL08
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ut Today’s Focus:15288/12207

SPAWAR SSC-C SE Revitalization Plan
V’ Aligned with DoD SE Revitalization

Systems Cenfer

This SSC has| ™~
15288 and
12207-based
SE/SWE
Technical
Processes

Elements of SSC-C SE Revitalization

Policy / Guidance Training / Education Assessment & Support

Intro to P WBT CMMI® Level 2

SSC-C SE
Process Manual

SSC-C SW-Dev

CMMI® Level 3

SE Fundamentals

Process Manual

S Al nt
Process Manual

| |
| SE 101 WBT |
| |
| |

SE for Managers Project Reviews

Project & Process
EPO Website Workshop

Balanced Scorecard

| |
| |
| CMMI® Level 4/5 |
| |
| |
| |

Lean Six Sigma

: | Intro to Software Engr. |
ePlan Builder

Process Asset Library

: Integrated Product
|Arch|tecture Dev. WBT| Teams
Und T
naenay | Cettification/Degrees | | IT Tools |
|:| Completed/Ongoing & s
WecHsorFT
7 Tochmical Scftwors Services, Inc
/ OPA \
Standard / \ \ Tailoring
- - Procasses Criteria
With Extensive _— S
OPA Support e Cycles Repository .+ policy
- p -
p p Mr::::; Prollsiansr‘t;-r;s‘;;lsd g::&';mg
* S0OPs = Waterfall Documentation * Project Data
* Sample = Spiral = Corporate Data
Documents s Incremental #Cost
* Templates «Sample
Documents
Source: N65236-ENGOPS-BRIEF-0048-1.2, Tools and Resources to Enable « Saarchabla
Systems Engineering Improvement, M.T. Kutch, Jr. & M. Knox, NOVO7 Database

TMecHsorT
| 5 Toshniost Setwears Borsinss. I



“ISGRat's the problem with 15288 and 12207

ISO/IEC 15288:2002 ISO/IEC 12207:1995

: : 5 PRIMARY 6. SUPPORTING
Enterprise Processes s Technical Processes
J . LIFE CYCLE PROCESSES LIFE CYCIE PROCESSES
- - Stakeholder Requirements
Enterprise Environment Processes Definition Process
Management Process - 6.1 Documentation
Project Planning ‘ Requirements Analysis ‘ 51 Acquisition
Investment Management Process Process
Process . Architec tural Design 62 Configuration
Project Assessment Process Management
i 52 Supply
System Life Cycle Processes| Process
Management Process ‘ Implementation Process ‘
‘ Project Control ‘
Resource Management Process ‘ Integration Process ‘ 6.3 Quality
Process Assurance
Decision-making - 54
Process Verific ation Process i}
Quality Management Operation | 6.4 Verificatbon |
Process ‘ Risk Management ‘ Transition Process ‘
Process 53 dafion
‘ Validation Process ‘ | 6.5 Vali |
Configuration Development i i
Agreement Processes Management Process ‘ Operation Process ‘ | 6.6 Joint Review |
| Acquisition Process | Information ‘ Maintenance Process ‘ 5.5 | 6.7 Audt |
Management Process -
Maintenance
| Supply Process | ‘ Disposal Process ‘
6_8 Problem Resolution

Using Them Together!
» Conflicting terms and definitions
» Overlapping, yet distinct processes
» Different process architectures 7.3 Improvement 74 Trsining
* Different levels of prescription

7. ORGANIZATIONAL LIFE CYCLE PROCESSES

7.1 Management 7.2 Infrastructure

B Unintegrated 12207 amendments
&= SElPartner from 2002 and 2004 are difficult to
=||rE[;H5[:]FT use and also not adopted by IEEE

Technical Software Services, Inc. 7



_ Why You Should Care

m Leverage the Commonalties
ldentify and explain the differences
Use the interfaces
m Promote Communication and Team Integration
ldentify strengths, views, and appropriate focused implementations
Reduce us/them, finger-pointing, stove-piping
m Improve Resource Performance
Personnel, Processes, Tools, Services
m Lower Costs
Reduce redundancy and inefficiency

Benefits of Standards Harmonization
Supports Integration, Facilitates Management, Simplifies Acquisition

Mechsorr
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“SE555 12207 Harmonization Path

RN TS VS TG T Bt
P

Harmonization Study Group

Report to the Advisory Group Monteeal 2003

Doug Thiele
WG 7 Convener

Studies

ISO/IEC ITC 1/SC 7WG 7 N0B22
2004-1018

Harmonization
ISO/IEC 15288 & ISO/IEC 12207 Revisions

STOCKHOLM meeting

Project Editor report

y 03 y 0 I = Harmonization Project Editor

Implementation hits a snag

TSDoran-NDIA-SE_230CT08 v1.0

The Oplnmn.% o J 05_’ 07 author and do not

ISO/IEG JTC 1/SC TAWG T NOB4Z
200604 18

“Harmonization Lite”
—A Proposal

James W. Moore, CSDP

EEE Computer Society Liaison to ISO/IEC JTC 1/SC 7
Jlmes.W.Mcore@ieee.org

oft 6.1, 17 April 2005

Eat that
elephant
one bite
at a time!

ISO/IEC JTC 1/SC 7/WG 7 N0868
2005-05-27

Harmonization revised concept

Harmonization

Alignment Publicity

ISO/IEC 15288

ISO/IEC 16085

ISO/IEC 19760 NO869

Missing
Implementation Guidance

Integration

ISO/IEC 24748
Life cycle concepts
Process Architecture
O/IEC TR xxxx Guidelines fo
Process Definition

sTo Be Determined

11/06/2006

12

Align — Publicize - Integrate
9




ncept for the Harmonized Set

j/ 2005 Aligned Suite Fully Integrated Process Set
ISO/IEC TR 24748:20xx
> ISO/IEC TR 24748:2008 = (incl. Process Reference Model) |- S
/ / (freely available) i
~»|  ISO/IEC 15288:2002 i ' e
> ISO/IEC 15288:2008 R e - b e
. Pi i ISO/IEC 15288:20xx 4
»> ISO/IEC 12207:2008 e | (elaborates the PRM for systems) |
ISO/IEC 12207:1995 | | i
~»| ISO/IEC 12207 AMD.1:2002 N J > ISO/IEC 12207:20xx L
ISO/IEC 12207 AMD.2:2004 o r (elaborates the PRM for software) !
/ - \\ 77777777777777777
- ISO/IEC TR 15271:1998 > ISO/IEC TR 15271:1998 > ISO/IEC TR 15271:20xx
- ISO/IEC TR 19760:2003 - ISO/IEC TR 19760:2003 - ISO/IEC TR 19760:20xx
\ \ /y\
\\\ - \\\
' ISO/IEC TR 24774:2006 1 [ | ISO/IEC TR 24774:20xx
Guidelines for Process Definition ‘ t ""| Guidelines for Process Definition
AN / N

Source: ISO/IEC JTC1/SC7 WG7 N01025 Briefing Material, 24MAYO07
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B
— Where We Are Today

Nearly identical process models

INTERNATIONAL ISO/IEC INTERNATIONAL ISO/IEC
STANDARD 15288 || STANDARD 12207 | System
System su sy | PTOCESSES
Level Specialized

P rocesses S ieoa0: e TO Software

Cuataria amed aaffurars spAainsaarines

Software-
SYEtEmS and software engineering —_— =lEIa =] Clll I SUFILYY Cll & Ellgh == iy — Ll o
System life cycle processes Software life cycle processes SpeCIfIC

Ingénierie des systémes of du logicie! — Processus du cycle de vis Ingenierie des systémes et du logiciel — Processus du cycle de vie P rO Ce SS e S
du syatéme gl logiciel

ISO/IEC JTC 1/SCT7

Date: 2008-08-11

ISO/IEC DTR 24748-1 LC Ad aptati 0 n

Life Cycle Concepts wenenennn [ DOMAINS, Disciplines,

Process Concepts | & Specialties
LC Models, Stages Prior Version Transition

management . SEIFartnor
Ingéniene systémes el logiciel — — Guide pour gestion du cycle de vie

It 15 the mtention of this project to create a Technical Report of Type 3 that may be made freely available in accordance

with the provisions of 1 N 7269 and Sendm Resolunon 32, In parncular. the document has the following

11 Technical Software Services, Inc.




Relations of Process Constructs among ISO/IEC 12207:1995
and its Amendments, 15288:2002, 15288:2008 & 12207:2008

12207:Amds 12207:1995 12207:2008 15288:2008 | 15288:2002
Processes = Processes » Processes Processes [9] Processes
PO > P+0 P+0 P+0O
u - | Activities Loweriey

New “groupings”

> P+ 0O /
| Activities Activities |-

v ¥
Tasks Tasks <1 Activities
¥ 3 3
3ii Jotec > J G
PRM Annex PRM Annex
Option
= means equals to P+0 P+0 Zabugbby
P+0O means Process + Outcomes ATapted o ISONMEC ITCIISC7T WG N1111 briefing material

Source: Anatol Kark, National Research Council, Canada



7/15288:2008 Process Constructs
\

0..*
Processes require a purpose and outcome. All P
processes have at least one activity. The processes, rocess
with their statements of purpose and outcomes, Name, Purpose,
constitute a Process Reference Model (PRM). Outcome(s)

1 1
Activities are constructs for grouping together <> Q
related tasks. The activities provide a means to look 1.

at related tasks within the process to improve Activit Normative
understanding and communication of the process. If y
an activity is cohesive enough, it can be converted Name
to a (lower level) process by defining a purpose and
a set of outcomes. <> 1

1.*
A task is a detailed provision for implementation of a Task
process. It may be arequirement (“shall”), a
recommendation (“should”), or a permission (“may”).

X J

Notes are used when there is a need for explanatory 0.*
information to better describe the intent or Note
mechanics of a process. Notes provide insight Informative

regarding potential implementation or areas of
applicability such as lists, examples and other
considerations.

% SEIRartno
Adapted from ISO/IEC JTC1/SC7 WG7 N1025 briefing material TI E CHSD FT

13 Technical Software Services, Inc.




ycle Processes of 15288:2002

Agreement

Project

Technical

Acquisition Process

Project Planning Process

Stakeholder Regmts
Definition Process

Supply Process

Project Assessment
Process

Requirements Analysis
Process

Enterprise

Project Control Process

Architectural Design
Process

Enterprise Environment
Management Process

Decision-Making Process

Implementation Process

Investment Management
Process

Risk Management Process|

Integration Process

System LC Processes
Management Process

Configuration
Management Process

Verification Process

Resource Management
Process

Information Management
Process

Transition Process

Quality Management
Process

Validation Process

Operation Process

Maintenance Process

Disposal Process

Source: WG7 N1111; Adapted by Jim Moore, MITRE Corporation from chart by Anatol Kark, National Research Council, Canada

14




BIEinG 15288:2008 — Activities and

Activity-Task allocation is new to 15288:2008

Provides structural alignment with 12207

Agreement

Project

Technical

0.*

Acquisition Process

Project Planning Process

Stakeholder Regmts
Definition Process

Process

Supply Process

Project Assessment
Process

Requirements Analysis
Process

Name, Purpose,

Outcome(s)

Enterprise

Project Control Process

Architectural Design
Process

1.

<>1 <?1

Enterprise Environment
Management Process

Decision-Making Process

Implementation Process

Activity

Name

Investment Management
Process

Risk Management Process|

Integration Process

System LC Processes
Management Process

Configuration
Management Process

Verification Process

O 1

1.

Resource Management
Process

Information Management
Process

Transition Process

Task

Quality Management
Process

Validation Process

Operation Process

O 1

0.*

Maintenance Process

Note

Disposal Process

\

asks

Normative

Informative

—i— SEIFartno

Adapted from WG7 N1111; Source: Jim Moore, MITRE Corporation and Anatol Kark, National Research Council, Canada T‘lrEBHSDFT

15
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:—88:2008 — Technical Processes

15288:2008 has the same set of technical processes as 15288:2002

Agreement

Project

Technical

Acquisition Process

Project Planning Process

Stakeholder Regmts
Definition Process

Supply Process

Project Assessment
Process

Requirements Analysis
Process

Enterprise

Project Control Process

Architectural Design
Process

Enterprise Environment
Management Process

Decision-Making Process

Implementation Process

Investment Management
Process

Risk Management Process|

Integration Process

System LC Processes
Management Process

Configuration
Management Process

Verification Process

Resource Management
Process

Information Management

Process

Transition Process

Quality Management
Process

Validation Process

Operation Process

Maintenance Process

Disposal Process

Technical

Stakeholder Regmts
Definition Process

Requirements Analysis
Process

Architectural Design
Process

Implementation Process

Integration Process

Verification Process

Transition Process

Validation Process

Operation Process

Maintenance Process

Disposal Process

Source: WG7 N1111; Adapted by Jim Moore, MITRE Corporation from chart by Anatol Kark, National Research Council, Canada

16




-288:2008 — Project Processes

15288:2008 has a similar set of project processes as 15288:2002

Agreement

Project

Acquisition Process

Project Planning Process

Project

Technical

Supply Process

Project Assessment
Process

Project Planning Process

Stakeholder Regmts
Definition Process

Enterprise

Project Control Process

Enterprise Environment
Management Process

Decision-Making Process

Investment Management
Process

Risk Management Process|

System LC Processes
Management Process

Configuration
Management Process

Resource Management
Process

Information Management

Process

Quality Management
Process

From
ISO/IEC
15939

Project Assessment and
Control Process

Requirements Analysis
Process

Decision Management
Process

Architectural Design
Process

Risk Management Process

Implementation Process

Configuration
Management Process

Integration Process

Information Management
Process

Verification Process

Measurement Process

Transition Process

Validation Process

Operation Process

Maintenance Process

Disposal Process

Source: WG7 N1111; Adapted by Jim Moore, MITRE Corporation from chart by Anatol Kark, National Research Council, Canada




2008 — Project-Enabling Processes

15288:2008 has a similar set of project-enabling processes as 15288:2002

Agreement Project Technical
Acquisition Process Project Planning Process Stak_ehqlder Reqmts
Definition Process
Project Assessment and Requirements Analysis
Supply Process
Control Process Process
Organizational Decision Management Architectural Design
Enterprise Project-Enabling Process Process
Enterprise Environment Life Cycle Model . .
Management Process Management Process Risk Management Process Implementation Process
Investment Management Infrastructure Configuration Inteqration Process
Process Management Process Management Process g
System LC Processes Project Portfolio Information Management Verification Process
Management Process Management Process Process
Resource Management Human Resource .
Process > Management Process Measurement Process Transition Process
Quality Management > Quality Management I
Process Process Validation Process
Operation Process
Maintenance Process
Disposal Process

Source: WG7 N1111; Adapted by Jim Moore, MITRE Corporation from chart by Anatol Kark, National Research Council, Canada
18



:—8:2008 — Agreement Processes

15288:2008 has the same set of agreement processes as 15288:2002

Agreement Agreement Project Technical
_ — . . Stakeholder Regmts
Acquisition Process — Acquisition Process Project Planning Process Definition Process

I
Project Assessment and Requirements Analysis

Supply Process Supply Process Control Process Process
Decision Management Architectural Design

Process Process

Organizational
Project-Enabling

. Risk Management Process Implementation Process
Life Cycle Model g P

Management Process

Configuration
Infrastructure Management Process
Management Process

Integration Process

Information Management
Project Portfolio Process
Management Process

Verification Process

Measurement Process Transition Process

Human Resource
Management Process

Quality Management Validation Process

Process

Operation Process

Maintenance Process

Disposal Process

Source: WG7 N1111; Adapted by Jim Moore, MITRE Corporation from chart by Anatol Kark, National Research Council, Canada
19



ycle Processes of 15288:2008

Agreement

Project

Technical

Acquisition Process

Project Planning Process

Stakeholder Regmts
Definition Process

Supply Process

Project Assessment and
Control Process

Requirements Analysis
Process

Organizational
Project-Enabling

Decision Management
Process

Architectural Design
Process

Life Cycle Model
Management Process

Risk Management Process

Implementation Process

Infrastructure
Management Process

Configuration
Management Process

Integration Process

Project Portfolio
Management Process

Information Management
Process

Verification Process

Human Resource
Management Process

Measurement Process

Transition Process

Quality Management
Process

Validation Process

Operation Process

Maintenance Process

Disposal Process

20

Source: WG7 N1111; Adapted by Jim Moore, MITRE Corporation from chart by Anatol Kark, National Research Council, Canada




_ycle Processes of 12207:1995

5 PRIMARY
LIFE CYCLE PROCESSES

6. SUPPORTING

LIFE CYCLE PROCESSES

5.1 Acquisition

6.1 Documentation

52 Supply

62 Configurafion
Management

53

Development

6.3 Quality
Assurance

6.4 Venhication

6.5 Validation

|

|

| 6.6 Joint Review
| 6.7 Audit

6.8 Problem Resolution

7. ORGANIZATIONAL LIFE CYCLE PROCESSES

7.1 Management

72 Infrastructure

7.3 iImprovement

7.4 Training

Adapted from WG7 N1111 briefing material

21

The Familiar 1995
LCP Categories
Process Structure
and Titles

—i— SEIPartmo

MWecHsorFT
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Acquisition Process

Supply Process

Primary

Organizational

System
Context

Software
Specific

Improvement Process

Management Process

Infrastructure Process

Training Process

=i =l

Primarily
organization-
oriented

Adapted from WG7 N1111; Source: Jim Moore, MITRE Corporation

Primarily
project-
oriented

: System Requirements
! Analysis

| System Architectural
1 Design

e e = = ===

| System Qualification
! Testing

e e = = ===

—— e e e — ————— -

, Software Acceptance
: Support

Software Requirements
Analysis

Software Coding &
Testing

Software Qualification
Testing

- —— e == — -

e e = = ===

e e = = ===

cle Processes of 12207:1995

Supporting

Documentation
Management Process

Configuration
Management Process

Quality Assurance
Process

Verification Process

Validation Process

Joint Review Process

Audit Process

Problem Resolution
Process

Operation Process

Maintenance Process

| Box with dashed border

L .
22 : was an Activity in 1995 !

MecHsorr

Technical Software Services, Inc.




“SINI5567 Amd.1:2002 and Amd.2:2004

m Defined a Process Reference Model (PRM) for 12207
Process Name, Purpose, and Outcomes
m Restructured processes to provide higher granularity

Introduced sub-processes (e.g based on Development activities)

Improvement, Human Resource, Acquisition, Supply, Development,
Operation, Management

m Introduced extensions, elaborations and new processes

e.g. to better support process assessment (15504-2),
usability(13407), measurement (15939), product evaluation(14598),
and reuse/asset management (IEEE 1517)

m Added activities and tasks for 8 new processes
m Made some corrections

Generally aligned and incorporated in body of revised 12207
Several sub-processes allocated as lower-level PRM only processes

—i— =N FArT

MWecHsorFT
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Cycle Processes of 12207:2008

Agreement

Project

Technical

SW Implementation

SW Support

Acquisition Process

Project Planning Process

Stakeholder Regmts
Definition Process

Supply Process

Project Assessment and
Control Process

System Requirements
Analysis Process

Organizational
Project-Enabling

Decision Management
Process

System Architectural
Design Process

Life Cycle Model
Management Process

Risk Management Process

Implementation Process

Infrastructure
Management Process

Configuration
Management Process

System Integration
Process

Project Portfolio
Management Process

Information Management
Process

System Qualification
Testing Process

Human Resource
Management Process

Measurement Process

Software Installation
Process

Quality Management
Process

Software Implementation
Process

Software Documentation
Management Process

Software Requirements
Analysis Process

Software Configuration
Management Process

Software Architectural
Design Process

Software Quality
Assurance Process

Software Detailed
Design Process

Software Verification
Process

Software Construction
Process

Software Validation
Process

Software Integration
Process

Software Review Process

Software Qualification
Testing Process

Software Audit Process

Software Acceptance
Support Process

SW Reuse

Software Problem
Resolution Process

Software Operation
Process

Domain Engineering
Process

Software Maintenance
Process

Reuse Asset
Management Process

Software Disposal
Process

Reuse Program
Management Process

Adapted from WG7 N1111; Source: Jim Moore, MITRE Corporation

24
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“ANBilding 12207:2008 — System Context

Structural alignment with 15288 system level categories

Agreement Project Technical SW Implementation SW Support
Acquisition Process Project Planning Process Stak_eho_lder Reqmts r Software Implementation Software Documentation
Definition Process p Management Process
rocess
Project Assessment and System Requirements Software Requirements Software Configuration
Supply Process . .
Control Process Analysis Process Analysis Process Management Process
Decision Management System Architectural Software Architectural Software Quality
Organizational Process Design Process Design Process Assurance Process
Project-Enabling - —
. . Software Detailed Software Verification
. Risk Management Process Implementation Process .
Life Cycle Model Design Process Process
Management Process
Configuration System Integration Software Construction Software Validation
Infrastructure Management Process Process Process Process
Management Process
Information Management System Qualification Software Integration .
. ; . Software Review Process
Project Portfolio Process Testing Process Process
Management Process
Measurement Process Software Installation Softwar_e Qualification Software Audit Process
Human Resource Process l Testing Process
Management Process
Software Acceptance Software Problem
Quality Management Support Process SW Reuse Resolution Process
Process
Software Operation Domain Engineering
Process Process
Software Maintenance Reuse Asset
Process Management Process
Software Disposal Reuse Program
Process Management Process

Adapted from WG7 N1111; TlrECHE%DSIEéT -

25 Technical Software Services, Inc.



“ANBilding 12207:2008 — System Context

System Context Processes based on 15288 Processes

Agreement Project Technical SW Implementation SW Support
Acquisition Process Project Planning Process Stak_eho_lder Reqmts r Software Implementation Software Documentation
Definition Process p Management Process
rocess
Project Assessment and System Requirements Software Requirements Software Configuration
Supply Process . .
Control Process Analysis Process Analysis Process Management Process
Decision Management System Architectural Software Architectural Software Quality
Organizational Process Design Process Design Process Assurance Process
Project-Enabling i —
. . Software Detailed Software Verification
. Risk Management Process Implementation Process .
Life Cycle Model Design Process Process
Management Process
Configuration System Integration Software Construction Software Validation
Infrastructure Management Process Process Process Process
Management Process
Information Management System Qualification Software Integration .
. ; . Software Review Process
Project Portfolio Process Testing Process Process
Management Process
Measurement Process Software Installation Softwar_e Qualification Software Audit Process
Human Resource Process l Testing Process
Management Process
Software Acceptance Software Problem
Quality Management Support Process SW Reuse Resolution Process
Process
Software Operation Domain Engineering
Process Process
Software Maintenance Reuse Asset
Process Management Process
Software Disposal Reuse Program
Process Management Process

&= SEIPstn
Adapted from WG7 N1111; dapted 15288 Outcome/s =|||rEGHSD FT
Activities, Tasks 26 Technical Software Services, Inc.



ABiding 12207:2008 — System Context

Include 12207 Organizational Processes: Improvement, Infrastructure,
Human Resource/Training, Management

Agreement

Project

Technical

Acquisition Process

Stakeholder Regmts
Definition Process

SW Implementation

SW Support

Supply Process

Project Assessment
Control Process

Project Planning Procl.

System Requirements
Analysis Process

Organizational

Project-Enabling

Life Cycle Model
Management Proces

Infrastructure

Management Proces

bk

Decision Management
Process

System Architectural
Design Process

Risk Management Process

Implementation Process

Configuration
Management Process

System Integration
Process

Project Portfolio
Management Process

Information Management
Process

System Qualification
Testing Process

Human Resourc

e
Management ProceJ

Measurement Process

Software Installation
Process

Process

Quality Management

Software Implementation
Process

Software Documentation
Management Process

Software Requirements
Analysis Process

Software Configuration
Management Process

Software Architectural
Design Process

Software Quality
Assurance Process

Software Detailed
Design Process

Software Verification
Process

Software Construction
Process

Software Validation
Process

Software Integration
Process

Software Review Process

Software Qualification
Testing Process

Software Audit Process

Software Acceptance
Support Process

Software Operation
Process

SW Reuse

Software Problem
Resolution Process

Domain Engineering
Process

Software Maintenance
Process

Reuse Asset
Management Process

Software Disposal
Process

Reuse Program
Management Process

Adapted from WG7 N1111; |adapted 15288 Outcomels One or more
Activities, Tasks 12207 Outcomes

ended 12207 & 152€&
Activities and Tasks

One or more




ABiding 12207:2008 — System Context

Risk Management from 16085 and Measurement from 15939 are added

Agreement

Project

Technical

Acquisition Process

Project Planning Proce

Stakeholder Regmts
Definition Process

SW Implementation

SW Support

Supply Process

Control Process

Project Assessment a]

System Requirements
Analysis Process

Organizational
Project-Enabling

Life Cycle Model
Management Proces

Infrastructure
Management Proces

i

Project Portfolio
Management Process

Human Resource
Management Proces

!

Quality Management
Process

Decision Management
Process

System Architectural
Design Process

Risk Management Process

Implementation Process

Configuration
Management Process

System Integration
Process

Information Management
Process

System Qualification
Testing Process

Measurement Process

Software Installation
Process

Software Implementation
Process

Software Documentation
Management Process

Software Requirements
Analysis Process

Software Configuration
Management Process

Software Architectural
Design Process

Software Quality
Assurance Process

Software Detailed
Design Process

Software Verification
Process

Software Construction
Process

Software Validation
Process

Software Integration
Process

Software Review Process

Software Qualification
Testing Process

Software Audit Process

Software Acceptance
Support Process

Software Operation
Process

SW Reuse

Software Problem
Resolution Process

Domain Engineering
Process

Software Maintenance
Process

Reuse Asset
Management Process

Software Disposal
Process

Reuse Program
Management Process

Adapted from WG7 N1111; |adapted 15288 Outcomels One or more
Activities, Tasks 12207 Outcomes

lended 12207 & 1528
Activities and Tasks

One or more




ABiding 12207:2008 — System Context

Risk Management and Measurement are now almost identical to 15288
12207 Acquisition and Supply are blended with 15288 Agreement Processes

Agreement

Acquisition Process

Supply Process

Project

Project Assessment
Control Process

Technical

Stakeholder Regmts
Definition Process

SW Implementation

SW Support

Project Planning Pro.

System Requirements
Analysis Process

Organizational
Project-Enabling

Life Cycle Model
Management Proce

Infrastructure
Management Proce

I

Project Portfolio
Management Process

Human Resourc
Management Proce

!

Quality Management
Process

Decision Management
Process

System Architectural
Design Process

Risk Management Process

Implementation Process

Configuration
Management Process

System Integration
Process

Information Management
Process

System Qualification
Testing Process

Measurement Process

Software Installation
Process

Software Implementation
Process

Software Documentation
Management Process

Software Requirements
Analysis Process

Software Configuration
Management Process

Software Architectural
Design Process

Software Quality
Assurance Process

Software Detailed
Design Process

Software Verification
Process

Software Construction
Process

Software Validation
Process

Software Integration
Process

Software Review Process

Software Qualification
Testing Process

Software Audit Process

Software Acceptance
Support Process

Software Operation
Process

SW Reuse

Software Problem
Resolution Process

Domain Engineering
Process

Software Maintenance
Process

Reuse Asset
Management Process

Software Disposal
Process

Reuse Program
Management Process

Adapted from WG7 N1111; |adapted 15288 Outcomels ne or more
Activities, Tasks 12207 Outcomes

ended 12207 & 152
Activities and Tasks

One or more




g 12207:2008 — System and Software

Development Activities form System Context and Software Specific Processes

Agreement

Project

Technical

I Acquisition Process I

Project Planning Process

Stakeholder Regmts
Definition Process

SW Implementation

SW Support

I Supply Process I

Project Assessment and
Control Process

System Requirements
Analysis Process

Organizational
Project-Enabling

Decision Management
Process

System Architectural
Design Process

Life Cycle Model
Management Process

Risk Management Process

Implementation Process

Infrastructure
Management Process

Configuration
Management Process

System Integration
Process

Project Portfolio
Management Process

Information Management
Process

System Qualification
Testing Process

Human Resource
Management Process

Measurement Process

Software Installation
Process

Quality Management
Process

Software Implementation
Process

Software Documentation
Management Process

Software Requirements
Analysis Process

Software Configuration
Management Process

Software Architectural
Design Process

Software Quality
Assurance Process

Software Detailed
Design Process

Software Verification
Process

Software Construction
Process

Software Validation
Process

Software Integration
Process

Software Review Process

Software Qualification
Testing Process

Software Audit Process

Software Acceptance
Support Process

Software Operation
Process

SW Reuse

Software Problem
Resolution Process

Domain Engineering
Process

Software Maintenance
Process

Reuse Asset
Management Process

Software Disposal
Process

Reuse Program
Management Process

Adapted from WG7 N1111; |adapted 15288 Outcomels One or more
Activities, Tasks 12207 Outcomes

Blended 12207 & 15288
Activities and Tasks

One or more
15288 Outcomes




ng 12207:2008 — System Context

12207 Operation and Maintenance Processes complete the System Context

Agreement

Project

Technical

I Acquisition Process I

Project Planning Process

Stakeholder Regmts
Definition Process

SW Implementation

SW Support

I Supply Process I

Project Assessment and
Control Process

System Requirements
Analysis Process

Organizational
Project-Enabling

Decision Management
Process

System Architectural
Design Process

Life Cycle Model
Management Process

Risk Management Process

Implementation Process

Infrastructure
Management Process

Configuration
Management Process

System Integration
Process

Project Portfolio
Management Process

Information Management
Process

System Qualification
Testing Process

Human Resource
Management Process

Measurement Process

Software Installation
Process

Quality Management
Process

Software Implementation
Process

Software Documentation
Management Process

Software Requirements
Analysis Process

Software Configuration
Management Process

Software Architectural
Design Process

Software Quality
Assurance Process

Software Detailed
Design Process

Software Verification
Process

Software Construction
Process

Software Validation
Process

Software Integration
Process

Software Review Process

Software Qualification
Testing Process

Software Audit Process

Software Acceptance
Support Process

Software Operation
Process

SW Reuse

Software Problem
Resolution Process

Domain Engineering
Process

Software Maintenance
Process

Reuse Asset
Management Process

Software Disposal
Process

Reuse Program
Management Process

Adapted from WG7 N1111; |adapted 15288 Outcomels One or more
Activities, Tasks 12207 Outcomes

Blended 12207 & 15288
Activities and Tasks

One or more
15288 Outcomes




:_\g 12207:2008 — Software Specific

Software Specific Support almost the same as 12207 Supporting Processes

Agreement

Project

Technical

Acquisition Process

Project Planning Process

Stakeholder Regmts
Definition Process

SW Implementation

SW Support

Supply Process

|
I

Project Assessment and
Control Process

System Requirements
Analysis Process

Organizational
Project-Enabling

Life Cycle Model
Management Process

Infrastructure
Management Process

Project Portfolio
Management Process

Human Resource
Management Process

Quality Management
Process

Decision Management
Process

System Architectural
Design Process

Risk Management Process

Implementation Process

Configuration
Management Process

System Integration
Process

Information Management
Process

System Qualification
Testing Process

Measurement Process

Software Installation
Process

Software Implementation
Process

Software Documentation
Management Process

Software Requirements
Analysis Process

Software Configuration
Management Process

Software Architectural
Design Process

Software Quality
Assurance Process

Software Detailed
Design Process

Software Verification
Process

Software Construction
Process

Software Validation
Process

Software Integration
Process

Software Review Process

Software Qualification
Testing Process

Software Audit Process

Software Acceptance
Support Process

Software Operation
Process

SW Reuse

Software Problem
Resolution Process

Domain Engineering
Process

Software Maintenance
Process

Reuse Asset
Management Process

Software Disposal
Process

Reuse Program
Management Process

Adapted from WG7 N1111; |adapted 15288 Outcomels One or more
Activities, Tasks 12207 Outcomes

Blended 12207 & 15288
Activities and Tasks

One or more
15288 Outcomes




“ABlilding 12207:2008 — Software Specific

12207 Organizational Processes for Reuse conclude the Software Specific set

Agreement

Project

Technical

I Acquisition Process I

Project Planning Process

Stakeholder Regmts
Definition Process

I Supply Process I

Project Assessment and
Control Process

System Requirements
Analysis Process

Organizational
Project-Enabling

Life Cycle Model
Management Process

Infrastructure
Management Process

Project Portfolio
Management Process

Human Resource
Management Process

Quality Management
Process

Decision Management
Process

System Architectural
Design Process

Risk Management Process

Implementation Process

Configuration
Management Process

System Integration
Process

Information Management
Process

System Qualification
Testing Process

Measurement Process

Software Installation
Process

Software Acceptance
Support Process

SW Implementation

SW Support

Software Implementation
Process

Software Documentation
Management Process

Software Requirements
Analysis Process

Software Configuration
Management Process

Software Architectural
Design Process

Software Quality
Assurance Process

Software Detailed
Design Process

Software Verification
Process

Software Construction
Process

Software Validation
Process

Software Integration
Process

Software Review Process

Software Qualification
Testing Process

Software Audit Process

Software Operation
Process

Software Maintenance
Process

Software Disposal
Process

SW Reuse

Software Problem
Resolution Process

Adapted from WG7 N1111; |adapted 15288 Outcomels One or more
Activities, Tasks 12207 Outcomes

lended 12207 & 1528

Activities and Tasks

One or more
15288 Outcomes




:— Another Way of Looking at It

2. Processes similar between the two

1. Processes common to both
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3. Processes unique to domain

Source: WG7 N1103 Strategy for Integration Study Group Final Report, 22APRO08, slide by Richard Kitterman, Northrop Grumman



" SEETISE G Content (Viewed from 12207)

Revised Standards

Front Matter

Scope

Conformance

Normative References

Terms and Definitions

Application of this International Standard

System Life Cycle Processes

Software Life Cycle Processes {ltalicized indicates 12207 Only}

No gk wDdFE R

The 12207 Annexes (12207 and 15288 differ somewhat in format and content here)
A. Tailoring (Normative)

B. Process Reference Model (Normative)

15504-2 Conformance, PRM Lower Level Processes for Acquisition, Supply, Life Cycle Model Management,
Human Resource Management, and Software Operation

C. History and Rationale (Informative)
History, Process Integration/Constructs and Usage, Relationships, Process Definition Sources

D. Process Alignment of 12207-15288 {Clause 6} (Informative)
E. Process Views (Informative)
Concepts, and Process View for Usability Example
F. Some Example Process Descriptions (Informative)
G. Relationship to other IEEE standards (Informative)
H. Bibliography (Informative)
.

List of {IEEE} participants (Informative)

Mechsorr
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| .
—15288 and 12207 Set Provides

m Coordinated Terms and Definitions
m Integrated Process Structure

m Coordinated Process Sets
Backward compatible
Usable stand alone or jointly by systems and software teams

System Context processes are nearly identical or the 12207 processes
provide software-appropriate specializations of, or contribute to the
outcomes of, the corresponding15288 processes

Especially on Agreement and Project Processes
m  Common Conformance/Tailoring
m Common Life Cycle Model and Stage Concepts
m Free Guidance (Annexes and Plan for TR 24748-1)

Easier Joint Use — Improved Efficiency — Reduced Costs
Common Acquisition, Supply and Management Views

Mechsorr
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_ Towards Full LCP Integration

m  WG7 Study Group on Harmonization Integration Strategy Report
SCY7 Life Cycle Process Harmonization Advisory Group (LCPHAG)
m Work with SWG5 across SC7 and externally for analyses and recommendations
m Model SC7’s current LCPs and supporting standards
m Study Process Repository and Electronic Publishing Concepts
Rigorous review of SC7 Vocabulary (WG22)
Start revision to 15289 (Documentation) to reflect aligned set.

m  Some 15288-12207 Integration Considerations:
Common purpose and outcomes
Architecture of the standards
Level of prescription of activities and tasks
Life cycle treatments
Application to services and operations
Common verification and validation concepts
Common configuration management concepts
Alignment with other applicable standards
Rationalization of application guides

—;— SEIFartno
Source: WG 7 N1103 - Strategy for Integration Study Group Final Report, 22APR08 TI E CHSD FT
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:—ge Scale Harmonization Efforts

SWGl OverView Ofthe Systems Engineering  |_jfe | ::’rocess Product
I . Cyel mplementation i ot
e Business SC 7 collection | 15288 '< and Assessment | Cnaracteristies
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SWG5 {1 9001 = | 22\ o | Certication | } o126
| Guit Ssem ~— 90005 REnsgomont 14598
e Standards ) 24748 | |17 s | “"h“
M an ag e m e n t ::-':"'ﬁ'gﬁzla&:::'i 12207 Very Small FEUU0 ‘ Software Quality
{ Foundation | Enterprise 24780 SQuaRE
i i 15271 -29110 IT Senvice 25000 Seri
Study G {24765 | . E Hengement (13 parts)
uay Groups, e.g.| ﬂ 5 90003 19770-1
. . 1| 24774 1i| 15289 neeri
° Rel atl O n S h | p S i_f'fgr_r_i 26511 Software Engineering Assel Mot R

Size measuremernt

e Integration "Bokand 1} 50213 |

EmeessionaIism ! » A e —
[ ro7m0 | 1i| 2514 |[29148 | | 16085 | [ 20110 || 14764 | | 16326 | [ 15930 [/ : Torey
| oEm || ooog || 42010 | | 18026 | T C e U FoeT | 20155 | TR | 20026
i 24773 ! 15910 | Requremertsé Risk & Integrity Measurement E 20968
i ! Architecture : 24570
LCPHAG {29154 | 18019 20881
1 Certification 1 Documentation :
° M O d el N g o e A TiideevensnsnoranstibssrsvebesbenbeTaLS hrtavatasaenme s LrRaa Lot anaTaTat N rarttetisatnsay ensae O
A h = I Tools, 3535, 5806, 5807 14102, 14471 10746, 13235 15437 || 14568
= c |t€CtU a Methods | 8631,8790, 11411, 14579 || 15940, 18078 14750, 14752 15909 || 15474 Draft
| . §C7 Lagacy Sandards 23026, 29718 14753, 14769 19501 || 15475 ra
Ana ySIS e — 24766 14771, 15414 19739 15476
i 12182 Tools, methods 15935,19500 8807 Inerchange
e Pr ocess ‘—-,\—,egm-”J and envronment 19770-2,3 24774 Version 14.2 - May 2008

— Modeling
Specifications MNote: ltalicized number = standards or TRs under development

Source: Adapted from ISO/IEC JTC1/SC7 SWG5 V142 briefing material, May 2008 Solid Yellow =Aligned or in process;

Repository

Gradient Yellow = Planned for alignment
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onization Across Collections

The State of Harmonization ... Today

Topic Statug Remarks

Terminology & Concepts Vellow 4 Shared BOK, joint vocabulary project. potential certification framework
Quality management Vellow IEEE is adapting ISONEC 90002 approach

Testing Orange 4 Bath IEEE and BS| will harmonize with SCT processes
Architecture description SCT adopted IEEE standard and will harmonize with processes.

Product quality Yellow 4 ISOAEC 12110 was revised as 25051, |IEEE will withdraw its standard

Life cycle processes

Systems engineering Shared SE process standard. harmonization with other LC processes underway
SW maintenance Froject to merge IEEE and IS0 standards (s completed

Measurement Yellow 4 IEEE will adopt 15820 after its current revision. Some details remain.

Risk management SCT adopted IEEE standard and is now extending it to the systems level
Preject management Yellow 4 | Project is merging the incompatible standards,
Venificaton and vaidation Fundamentaly gifferent approaches. Goed intentions, but no action yet
Configuration management Yellow SCT withdrew its standard: systems issues remain. E is about to revise
SW process assessment Yellow 4 1 with LC process is underway
Requirements engineering Orange 4 Joint project has been approved: mashup of releva ndards is being prepared,
SW life cycle data Yellow 4 IEEE is adopting 15283 to replace 122071
User documentation Wellow 4 IEEE 1082 has been incorporated ints 28514, | adopt it
CASE tools Yellow Minor incompatibilities
Netations. Distinct standards for g
Internet Shared standard
IT Services, Management, Govermance Yellow EEE will adopt 21 standards
Specisty Engineering (Safety, Seourity) Orange | Urrelated approaches will be addressed in part by coordination revision of 15028
Cthers Yellow Many unrelated standards

The State of Harmonization in 1995

Tapic Status Remarks

Terminclogy & Concepts Differant vocabulary standards

Quality management Crange 1S0): Driven down from IS0 9001, IEEE: traditional QA approach.

Testing Orange |EEE standards unrelated to SC7 processes.

Architecture description Harmless SC7 didn’t have architecture standards.

Product quality Yellow Unrelated standards

Life cycle processes

Systems enginsering process

SW maintenance

Incompatible standards

Urvtated standarss

Incompatible standards

Measurement Yellow Unrelated standards

Risk managsment Harmiess | Mo standards at all

Froject management Incompatible standards

Verification and validation different - minr in details
Canfiguration management Incompatible standards

SW process assessment Yellow Nething in IEEE. IS0 process assessment incompatible with 1SC LE.
Requirements engineering Orange | IEEE standards unrelated io SC7 processes

SW life oycle data Incompatible standards

User documentation Incompatible standards

CASE tools Yellow Miner incompatibilfies

Matations Harmiess | Distinct standards for distinct notations

Internet Harmiess | Mo standards

IT Services. Management. Governance Harmless | Ne standards

Specialty Engineering [Safety. Security) Orange | Unrelated approaches

Others allow Many unrelated standards

Source: 07N3997 2008-05 IEEE-CS Liaison Report to SC7-J. Moore,

MITRE
39

IEEE CS May 2008

Status Report to SC7

Stoplight charts
show marked
Improvement
between the
IEEE and SC7

Standards
Collections

WecH

-E- SEIPartno
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:_rmonization Benefits Summary

Alignment Each Level Brings You

m Achieves short term objectives m Easier process definition and
m Maintains backward compatibility Implementation

m Starts disparate users towards goal ~ ® Better team communication

and integration

m Improved performance at
lower cost

m Achieves long term goals in a set Increased ben_eflt and .
usefulness of implementing

Large Scale Harmonization these standards in your

m Solves big picture issues within and organization
across SDOs

Integration

m Tackles the ‘religious’ issues
Technical and Political

Eases Your Integration, Management, and Acquisition Burden |

Mechsorr
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Questions?

TSDoran-NDIA-SE_230CT08_v1.0 41



_For More Information Contact

m Teresa ‘Terry’ Doran

TECHSOFT

31 West Garden Street, Suite 100
Pensacola, FL 32502-5685
Internet: www.techsoft.com

NY Office Tel: 1 631-266-2191
Email:

ISO/IEC/IEEE 12207 Project Editor

15288-12207-24748 Editorial Team Member

IEEE Std 1220™-2005 Project Editor (aka ISO/IEC 26702:2007)
ISO/IEC JTC1/SC7 Life Cycle Process Advisory Group Chair

Mechsorr
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http://www.techsoft.com/

_ Abbreviations - 1

ANSI — American National Standards Institute

CMMI — Capability Maturity Model Integration

CMU — Carnegie Mellon University

IEC — International Electrotechnical Commission
IEEE — Institute of Electrical and Electronics Engineers

IEEE CS — IEEE Computer Society
INCOSE - International Council on Systems Engineering

ISO — International Organization for Standardization

IT — Information Technology

JTC1 — ISO/IEC Joint Technical Committee 1: Information Technology
LCP — life cycle process

NWIP — new work item proposal

OPA — organizational process assets

OPD — organizational process definition

SC — subcommittee

SG — study group

Mechsorr
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_ Abbreviations - 2

SC7 — ISO/IEC JTC1 SC 7: Software and Systems Engineering

SE — systems engineering

SEI — Software Engineering Institute (at CMU)

S2ESC - Software and Systems Engineering Standards Committee (IEEE CS)

SEP — SE process

SWE — software engineering

SWG —special WG

WG —working group

WG7 — ISO/IEC JTC1 SC7 WG 7: Life Cycle Management

VSE —very small enterprise
. -E- SElPartnor
MecHsorT
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B
A References - 1

For ISO and ISO/IEC Standards (Current and Withdrawn):

http://www.iso.org/iso/iso_catalogue.htm
1) 1SO 9001:2005, Quality management systems — Requirements

2) ISO/IEC 12207:2008, Systems and software engineering —
Software life cycle processes

3) ISO/IEC 15288:2008, Systems and software engineering —
System life cycle processes

For ISO/IEC documents and in-process standards and
technical reports (TRs): http://www.|tcl-sc7.org/

4) SC7 N4143: ISO/IEC DTR 24748.2:2009, Systems and software
engineering — Guide for life cycle management

WecHsorT
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http://www.iso.org/iso/iso_catalogue.htm
http://www.jtc1-sc7.org/

A References - 2

For IEEE Standards:
http://Iwww.leee.org/web/standards/home/index.html

IEEE Std 1220™-2005, IEEE Standard for Application and
Management of the Systems Engineering Process

Or related information:
http://[standards.computer.org/s2esc/

IEEE CS Software and Systems Engineering Standards Committee
— for on-going SE/SW standards activities

http://[pascal.computer.orqg/sev display/index.action

SEVOCAB: An IEEE CS and ISO/IEC JTC 1/SC7 project, SEVOCAB
Includes definitions from international standards; This database is
Issued periodically as a formal, published International Standard
(ISO/IEC 24765) reflecting a "snapshot" of the database.

WecHsorT
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