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Backgreund and Histony
Why and How ISO/IEC 15288 was developed

= |nitial planning; started in 1994
Large international market for systems engineering (SE) services
and related products
Need for a common process framework
Need for a SE standard that addressed hardware and software in a
concurrent and integrated fashion
= Establish commaon terminology.
= |ntegrate all necessary disciplines and technical processes
= |ntegrate project management across full life cycle
= |nteractions withi the organization/enterprise
Standard was approved for release inj July: 2002
Resulting standard achieved through participation of:
= 18% countries
= Seyveral liaison erganizations (e.g., IEEE, INCOSE, and EIA)
= Over 40 technical experts

Source: Adapted from ISO/IEC JTCI/SC7/WGT presentation on ISO/IEC 15288.
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ISO/IEC 15288 scope

= Provides a common, comprehensive & integrated
framework for describing and managing the full life
cycle of systems for:
= Small, medium and' large organizations

" |nternal self-imposed use, as well as providing a
basis for contractual arrangements (i.e., any
agreement)

= Defines a set of processes and associated
terminelogy

= Can be applied at any level in the hierarchy: of a
system’s development

= Applies to man-made systems configured with ene
Or mere of the fellowing:
= Hardware, software, humans, or processes

Source: Adapted from ISO/IEC JTCI/SC7/WGT presentation on ISO/IEC 15288.
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Applicability off ISO/IEC 15288

= Key business domains
= |nformation Technology systems
= Aerospace
= Telecommunications
» Transportation systems
= Military systems
= Ship building
» Finance and Administrative systems

Applicable to most domains in industry toa

Source: ISO/IEC JTCI/SC7/WGT presentation on ISO/IEC 15288.
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Integration Approach

— The Larger Picture
ISO/IEC TR
15504

Life Cycle Support
Stds/TRs 15271

19760, 1593
r ISO/IEC 15288
s N
m/
ISO/IEC 15288 Is

part ofithe SC 7
Integrated set of

S—T T Standards

Source: Adapted from ISO/IEC JTCI/SC7/WGT presentation on ISO/IEC 15288.
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ISO/IEC 15288 Processes and

Relationship to ISO/NEC 12207

Project Planning Project Assessment Project Control P r Oj e Ct
Decision Making Configurai processes
Stakeholder Validation Operation
Requirements
Maintenance i
Requirements Analysis __ Technical

processes

Architectural Design Integration Disposal
Implementation

it

Enterprise Environment
Management

Hardware Implementation Investment Management
Software Implementation System Life Cycle — E n te' p nse
Refer to ISO/IEC 12207 processes

[Processes Management

Human Ta;k Resource Management
Implementation

Quality Management

Agreement

processes

ISO/IEC 15288 has 25 Processes in
4 Process Groups
-Includes interaction of project & org. Suppy

Source: Adapted from ISO/IEC JTCI/SC7/MWGT presentation on ISO/IEC 15288.
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System life cycle processes
ISO/IEC 15288

Agreement .
processes Acquisition Supply
Enterprise Resource management

processes
Quality management
Project Project Project Project Decision-
processes planning assessment control making
Risk Configuration Information
management management management

Technical Implementation
processes =
Integration

process

Source: ISO/IEC JTCI/SC7/WGT presentation on ISO/IEC 15288.
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Development implemented oy
processes — ISO/IEC 15288 structure

Processes —» Qutcomes —» Activities

= The purpose of the
process is stated in a
Processes (25)
: paragraph that
(with stated Purposes) describes at a high level
the overall goall for
performing the process

An outcome is an

Outcomes (123) observable result of the
successful achievement
of the purpose of the
process

The activities provide a
Activities (208) structuralldecomposition
of a process

Source: Adapted from ISO/IEC JTCI/SC7/MWGT presentation on ISO/IEC 15288.
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Example off ISO/IEC 15288 outcomes

= Risk Management Process:

= As a result of the successful implementation
of the Risk Management Process:

= Risks are identified and categorized

= The probabilities and conseguence of risks are
guantified

= A strategy to treat each risk is specified

= Risk status is available and communicated

= Risks that have become unaceceptable are acted
upon

Source: Adapted from ISO/IEC JTCI/SC7/WGT presentation on ISO/IEC 15288.
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Some Key Terms

System
= a combination of interacting elements organized to achieve one
or more stated purposes
System-of-Interest
= the system whose life cycle is under consideration in the context
of this International Standard
System Element
= a member of a set of elements that constitutes a system
NOTE: A system element is a discrete part of a system that can
be implemented to fulfill specified requirements
Enabling System

= a system that complements a system-of-interest during its life
cycle stages but does not necessarily contribute directly to its
function during operation
NOTE: For example, when a system-of-interest enters the
production stage, an enabling production system is required.

Source: ISO/IEC 15288.
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System <« Asystem System -Of-
” <«— is completely composed of I n t e r eS t
‘ ‘ ‘ < asetof interacting St r u Ct u re

System System System | . system elements
element element element

of-interest
[ |

[sysen | clement
[ I

System System System
” System ‘ element ” System ‘ element | | element System
System System System System System
System | | glement | | element System | | element | | element

System System System System System
element element element element element
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Source: ISO/IEC 15288.

System-of-Interest, Operational
Environment, and Enabling Systems

System B in
Operational

Environment
System Cin
Operational

Environment

System A in
Operational
Environment

Interaction with
systems comprising the
operational environment

Enabling System A,

System
of Interest

»{Enabling System B

) Intergctlon Enabling System C,
with enabling systems

bt

Source: ISO/IEC 15288.
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System Life Cycle —Example stages

Concept Analyze needs, identify concepts and develop
solutions

Development Engineer a product that is a producible item

Production Manufacture, inspect and test the item(s)

Utilization Operate and use the item(s)
Support Maintain and support the item(s)
Retirement Retire, dispose and archive

6 Stages that Span the Entire System Life Cycle

Source: Adapted from ISO/IEC JTCI/SC7/MWGT presentation on ISO/IEC 15288.
24 October 2002

Breadth and Depthiof Key: SE Standards

System life

Process
description|

High level
practices

Level of detalil

Detailed

: Operate,
practices

Transition to Maintain, Replace
Conceptualize Develop = Operation or Enhance or Dismantle

Purpose of the Standards:
ISO/IEC 15288 - Establish a common framework for describing the life
cycle of systems

EIAJANSII632 - Provide an integrated set of fundamentall processes 1o
aid a developer in the'engineering or re-engineering of a system

IEEE 1220 - Provide a standard for manading Systems engineering

Source : Draft Report ISO Study Group May 2, 2000
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Comparison of EIA 632'and ISO/IEC 15288

| | EIA/ANSI 632

System
Concept

Process
Model

System, consists of end products that
perform:the desired operational functions
and enabling products that provide the
required services for development,
production, test, deployment, training,
support and disposal of the end products.

=13 processes with a purpose

=33 activities with expected outcomes
=Representative tasks with expected
outcomes for each requirement (in Annex)
=The developer is the actor to complete
the requirement

Based on three life cycle models:
*Enterprise — Five phases for
management decision making
*Engineering — Conception, creation,
realization phases for engineering a
system
*Product — typical “lust” to “dust” life

cycle 24 October 2002,

ISO/IEC 15288

Defines two systems:
1. System:-of-interest that provides desired
capabilities and services.
2. Enabling systems that provide the system-
of-interest with required services in each
system life cycle stage including concept,
development, production, utilization, support,
andiretirement.
=25 processes with a purpose and 5-7 expected
outcomes
=Multiple activities for each process
=The suppler, acquirer or organization is the
actor to perform the activities
=A Guide (ISO/IEC 19760 - PDTR) will be
available to provide explanation, interpretation:
and guidance for implementation of the std

System Life Cycle Model consisting of 6 stages:
. Concept
. Development
. Production
. Utilization
. Support
. Retirement

Conclusion

= |[SO/IEC 15288 spans the entire life cycle
of the system

= |t accounts for interactions of the system-
of-interest with other systems in the
operational envirenment and enabling
systems

Source: ISO/IEC JTCI/SC7/WGT presentation on ISO/IEC 15288.
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EFurther reading

= |SO/IEC 15288:2002

= [SO/IEC 19760 Guide for ISO/IEC 15288
(to be published in 2003)

Source: ISO/IEC JTCI/SCT/WGT presentation on ISO/IEC 15288.
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INCOSE Current Position
and Input
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Current Focus by INCOSE and LMC

- Add remaining EIA 632 requirements
20 = Implementation (of design solution)
21 = Transition to Use
31 = End product Verification (system test)
32 = Enabling product readiness. (support systems, infrastructure, etc)
33hb = End product Validation (non-COTS test articles)
Above in 1stincrement Below — No later than 2" increment
1 = Product Supply (developer establish and satisfy agreement with acguirer)
2 = Product Acquisition (developer establish andi satisfy: agreement with; lower tier
suppliers)
= 13 = Information dissemination
Review processes andi activities of ISO/IEC 15288, especially’ post
deployment processes (ops, maint., retirement)
= Prioritize additional SE activities in 15288 and allocate to specific
Increments
Determine data needed versus data that can be collected; resoelve
differences

Develop a schedule offmodel develepment at lower levelldetail and
define planned increment content

24 October 2002

INCOSE view off COSYSMO
Evolution Path

How much of the lifecycle and how
many of the domains?

Initiate data collection for all and let
the amount of data received
determine what is included.

Inception  Elaboration Construction Oper Test Transition O&M Retirement
& Eval

IP (Sub)syste

CA4ISR System 2. COSYSMO-C4ISR

Physical Machine

System 3. COSYSMO-Machine

Syst f
C e 4. COSYSMO-S0S

24 October 2002
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|m|nary

- Additions are very prel

Future Parameter
Refinement Opportunities
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COSYSMO sizing/multiplying factors
Vs missing 623 prox eas. 63:
(Implement-|

Cost Drivers (Multiplying Factors) -
Applications

—Level of service requirements,
criticality, difficulty

—Muigration complexity
—Technology risk (maturity &

-Stachomerwamconeson | x|
[-Personnelcapabiity [ x|
[Processmaturity [ x|
Formaliy of defverables | x|
—Tool support

others?

Acceleration of
schedule will be
primarily dependent
on data definition and

Maintenance
or Support | Retirement
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