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The Role of Systems Engineering Standards
In Process Definition

* Recognized Systems Engineering Standards contain standard processes and activities for
engineering systems:

v ANSI/EIA-632, Processes for Engineering A System
ISO/IEC-15288, Systems &Software Engineering —System Life Cycle Processes
ISO/IEC-12207, Systems &Software Engineering —Software Life Cycle Processes

ISO/IEC-26207 (1220), Application and Management of the Systems Engineering
Processes

v CMMI-DEV, Capability Maturity Model Integration — For Development

v INCOSE SE Handbook, A Guide for Life Cycle Processes and Activities

» To actually accomplish systems engineering, an organization may use any or all standards to define
how they will apply systems engineering to programs

» A standard establishes technical requirements for processes --

<N X

Source: Defense Acquisition Guidebook, Chapter 4. Systems
Engineering, Sections 4.2.1 & 4.4.18

To define a set of organizational processes that are robust, descriptive and suitable, -- The
organization should consult multiple sources, including (SE) standards, select suitable ones, and

use them as a baseline--
Source: CMMI-DEV, Second Edition, Page 97
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Applying Process Standards In Process Definition

For well over ten years we have leveraged this guidance
In the DAG and CMMI to develop integrated sets of
technical processes for used by Navy organizations

Five examples are shown on the slides that follow:

Process Architecture (System View)

Process Architecture (Technical View)

Process Framework for a SE Guide (Technical View)

An individual Process-to-source worksheet (simple process example)
An individual Process-to-source worksheet (more complex example)

gk
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Example #1

Process Architecture — System View

(Process Asset Relationships)

Standard Process Assets Architecture (SPAA)

Project-Focused; Life Cycle-Oriented; CMMI & Related Standard-Based

| Category 100 Processes |

Organizational Level Processes

1.7.0 1.8.0
1.1.0 1.2.0 1.3.0 1.4.0 15.0 16.0 Performance Project
Strategic Process Process Process Quality Integrated Measurement  Oversight
Focus Innovation Definition Improvement  Assurance teams & Analysis & Control
Life Cycle (LC) Model
Pre-Development Development Post-Development
LC1 LC?2 LC3 LC 4 LC5 LC6 LC7 _ LC9
2.1.0 220 23.0 2.4.0 25.0 2.6.0 s70  Operation 29.0
Requirements ) Proiect )
Analysis & Analysis Plarj1 nin Design Production Testing LC8 Retire
Proposal g 280 Support

| Category 200 Processes |

Engineering Processes: 50 to 70+ processes in “expert mode” format

eEvalcustreqs  eldand analyze Prepare, « Design * Code SW  Function & « Site survey * Provide user * Collect lessons
« Translate cust system reqs update & synthesized _ +Assemble HW system tests « Site prep support learned

regs « Develop approvethe  physical design . ypijt «OT&E I/l « Install product  * Provide « Remove
« Develop tech pre_Iim logical ~ projectplans . Design ] integration «QT&E I/l « Conduct feedback to ) systems

solution design applications tests training programoffice  « Conduct final
« Identify WBS * Design « Create user « Transition to customer
« Estimate size database docs customer follow-up
« Est effort/cost
* Create proposal

|Category 300 Processes| Organizational Engineering/Support Processes

3.1.0 3.2.0 3.3.0 3.4.0 3.5.0 3.6.0 3.7.0 3.8.0 3.9.0

Configuration Risk Decision Management Contract Material Information Training General
Management Management Support Other Management Procurement Management Processes Support

Process
Related Assets

Reference Assets:
« Policy Docs
* Guidance

Implementing
Assets:

» Templates

* Forms

» Checklists

* Tools

Life Cycle Model
Descriptions

Lexicons
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Process Architecture — Technical View

Example #2 * i i
P (OSSP* Processes — Relationships to Standards)
ID Process Name CMMI NSEG EIA IEEE ISO 1ISO
# 632 1220 15288 12207
(2008) (2008)
1 Organizational Innovation and Deployment ~ (OID) 5
2 Causal Analysis and Resolution (CAR) 5
3 Organizational Process Performance (OPP) 4
4 Quantitative Project Management (QPM) 4
5 Organizational Process Focus (Improvement) (OPF) 3 414
6 Organizational Process Definition (OPD) 3 5.6 5.2.3
7 Organizational Training — Plan Development (OT) 3
8 Project Investment Management (new projects) 6.2.3
9 Project Initiation and Proposal (PMBOK)
10 Work Breakdown Structure-Create (WBS) (PMBOK)
11 Project Cost Estimation (PMBOK)
12 Project Planning/Documentation 2 6.3.1 6.3.1
13 Project Management 6.3
14 Project Management Reviews
15 Integrated Project Management/teaming (IPM) 3 4.11 52.1
16 Supply Products and Services Process SP1 1
17 Acquisition Products and Services Process SP 2 2 6.1.1 6.1.1
18 Supplier Agreement/Performance Management (SAM) 2 SP3 3 6.1.2 6.1.2
19 Process Implementation Strategy Planning SP4 4
20 Process Tailoring Process ( INCOSE) 5.3.4
21 Technical Effort Definition SP5 5
22 Activity Organization and Scheduling SP 6 6
23 Technical Plan Documentation SP7 7 4.3
24 Work Directives/Instructions/Tasks Definition SP 8 8
25 Progress Assessment — of Plan s and Schedules SP9 9 5.3.2
26 Progress Assessment — of Requirements Achieved SP 10 10

Notes-Other References:

ID# 9 Reference PMBOK Section 3.2.1, ANSI/PMI-STD-99-001-2004

ID# 10 Reference MIL-HDBK-881, PMBOK Section 5.3, ANSI/PMI-STD-99-001-2004
ID# 11 Reference PMBOK Section 7.1, ANSI/PMI-STD-99-001-2004

ID# 20 Reference INCOSE, Systems Engineering Handbook v2.0, July 2000, Section 5
ID# 52 Reference IEEE-STD 1012-2004, IEEE Computer Society
ID# 53 Reference PMBOK Section 4.7, ANSI/PMI-STD-99-001-2004

NQ Additional softwa D proce 0 O- 0/ of 2008

* OSSP = Organizational Set of Standard Processes
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example#2 Process Architecture — Technical View (2)

(continued) (OSSP Processes — Relationships to standards)
ID Process Process Name CMMI NSEG EIA IEEE ISO ISO
# Catalog # 632 1220 15288 12207
(2008) (2008)

27 PR 2.6.3 Systems Engineering Technical Reviews (SETR) SP 11 11 4.12
28 PR 1.8.4 Project Monitoring and Control (PMC) 2 SP-12 12 6.8 6.3.2 6.3.2
29 PR 1.7.1 Measurement and Analysis (M&A) 2 6.3.2
30 PR 3.2.1 Risk Management (RSKM) 3 SP 24 24 6.3.4 6.3.4
31 PR 3.1.1 Configuration Management (CM) 2 6.3.9 6.3.9
32 PR 1.5.2 Quality Assurance (product and process) (PPQA) 2 4.13 6.2.5 6.3.5
33 PR 3.3.1 Decision Analysis and Resolution (DAR) 3 6.3.3 6.3.3
34 PR 3.7.1 Project Information Management SP 13 13 5.3.6 6.3.6
35 PR 2.1.1 Requirements Development (project) (RD) 3 SP 14 14
36 PR 2.1.2 Requirements Identification (stakeholder) SP 15 15 6.4.1 6.4.1
37 PR 2.1.3 Requirements Identification (technical) SP 16 16
38 PR 2.1.4 Requirements Analysis / Management (REQM) 2 6.1-16 6.4.2 6.4.2
39 PR 2.4.1 Technical Solution (design/implement) (TS) 3 5
40 PR 2.4.6 Architectural Design Definition 6.4.3 6.4.3
41 PR 2.4.8 Logical Solution Definition SP 17 17 6.3
42 PR 2.4.9 Physical Solution/Synthesis Definition SP 18 18 6.5
43 PR 2.4.12 Design Solution (specifications) Documentation SP 19 19 4.8
44 PR 2.4.14 Product Integration (and testing) (PI) 3 5.4 6.4.5 6.4.5
45 PR 2.4.7 Technical Data Package Development 4.6/4.7
46 PR 2.5.1 Implement the Product Design SP 20 20 5.5 6.4.4 6.4.4
47 PR 2.7.1 Transition (to use) SP 21 21 6.4.7 6.4.7
48 PR 2.2.2 Effectiveness Analysis SP 22 22
49 PR 2.2.1 Tradeoff Study SP 23 23
50 PR 2.6.1 Validation 3 SP 25 to0 29 251033 6.2 6.4.8 7.25
51 PR 2.6.2 Verification 3 SP 30 to 33 30,10 32 6.6 5.4.6 724
52 PR 2.6.4 Independent Verification and Validation (IEEE-1012)
53 PR 2.7.2 Operation (Monitor System Operations) 6.4.9 6.4.9
54 PR 2.8.1 Maintenance (Monitor System Performance) 6.4.10 6.4.10
55 PR 2.9.1 Project Closeout (PMBOK)
56 PR 2.9.2 Disposal 6.4.11 6.4.11

Notes-Other References:

ID# 9 Reference PMBOK Section 3.2.1, ANSI/PMI-STD-99-001-2004

ID# 10 Reference MIL-HDBK-881, PMBOK Section 5.3, ANSI/PMI-STD-99-001-2004
ID# 11 Reference PMBOK Section 7.1, ANSI/PMI-STD-99-001-2004

ID# 20 Reference INCOSE, Systems Engineering Handbook v2.0, July 2000, Section 5
ID# 52 Reference IEEE-STD 1012-2004, IEEE Computer Society

ID# 53 Reference PMBOK Section 4.7, ANSI/PMI-STD-99-001-2004

Note: Additional software specific processes in 1SO-12207 of 2008
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example#3  Systems Engineering Guide Content—to-Sources
(AU Ineans [ecogilzed sysielis englicellng process slandards and capablily models 1 paragrapi 4.2, 1 ol e LAG.
SE Guide Content EIA NSEG ISO/IEC ISO/IEC DAG IEEE INCOSE | CMMI
(WBS Level — 2/3) Org Org 1 Org 632 15288 12207 | (Content) | 1220 | SE HB | DEV
(WBS Level 4/5in work) process OSSP SE (26702)
Inventory Manual (DAG) (DAG 4.6.2) (DAG) (DAG) (DAG) (DAG) (DAG)
Project Evaluation X
Project Definition X
Project Enabling Proc X pe
Supply p.¢ p¢ X X p¢ p¢
Acquisition X x X x X x
Work Directives X X
Life Cycle Model Management p¢ D¢ b4
Measurement X X X X M&A
Phase or project closure X
Technical planning X D¢ X X pe X X PP
Process Implementation Strategy p.¢ X
Technical Assessment / Control X X X X X X X X X PMC
Technical Reviews X X X X
Interface Management X X
Technical Measurement X X X
Data/Information Management X X X X X X X X X TS
Configuration Management X p.¢ p¢ D¢ X p¢ CM
Risk and Opportunity Management x X x X x x RSKM
Quality Assurance Management X x X X PPOA
Contract / Performance Management X X SAM
Stakeholder Requirements Definition X p¢ p¢ p¢ X X p¢ X p¢ RD
Requirements Analysis / Management x X x X x X x x RM
Architectural Design X X X X X X X TS
Functional Analysis and Allocation
Logical Solution Definition X x X TS
Physical Solution Definition X x x TS
Document Design in Specifications X X X TS
Implementation/production X p.¢ p¢ p¢ X b4 p.¢ X p¢ TS
Integration x X x x X x x PIL
Decision Analysis / Trade Offs X X X X X X X X DAR
Effectiveness Analysis p.¢ p¢ X
WVerification x X x x x x X x x VER
Product Readiness Determination X X
Transition / Installation X X X X X X X X X TS
Validation X X X X x X X X X X VAL
Operations X p 4 x X x
Maintenance X X X X X
Disposal p¢ X X > X

QinetiQ
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Example #4

&+

Process Activity to Source Worksheet
(There is a worksheet for each of 36 Processes)

; ; \ (1 of 1 — least complex example)
»E auide-Project or Phase Closure Process-to-Source Worksheet

Process Nanw: Project or Phase Closure
IDat Process Tashs CMPM | DAGH | NSEG & | 12720 15288 12307 | INCOSE | Odher
I 632 SEG (PMEBOK
)
1 | Plan for project or phase closure a de-staffing 471
2 | Deterreane if project is cormplete based on criteria in f.3d3¢c)
the agreerent, tasking, or the organization’s 1}
procedure
3 | Develop an event-based schedule based on key 42144
events, related tasks, and relevant completion ()
criteria for the applicable enterprise-based life cycle
phase
4 | Prepare and ntihize &dramstratie Closure 4731
procedure
5 | Prepare a Contract Closure procedure 4732
B | Delrver final product, service or result and arrange 4733
for product support
7 | Perform workplace resonrces twn-in and closure 47
& | Perform workforce reorganization or reassizhinent. 47
9 | Collect and subrut lessons learned 41
10 | Collect and archrve project records as recuired by f.32d3¢c) 47
the agreerment andior orgarazational policy 1}

QinetiQ
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Example #5 Process Activity-to-Source Worksheet

(1 of 3 Most complex example)
& KE guide-RD Process- Process-to-Source Woilssheet
Process Nanwe: Stakeholder Fequremernts Definition

Ikt Process Tasks CMMI | DAG4 | NSEG & | 1130 | 15388 | 12207 | INCOSE | Odher
632 SEG

1 | Define Acguirer Beqguirements 14
2 | Deternine operational concepts and scetaring ED
(COHOFPS) SP1
3 | Determmine a definition of reguired functionality R 6415 (H 413
(capability) That corresponds to operational SF32 23
SCENATIOS.
4 [ Elcit, identify, collect, and prioritize assisned, FL 14 {a) gd4l15 16413 | 425(0
custornet, wser, or operator requivernents for the sP1d (a)2 2.1
systern of portion thereof, including and
requirernents for development, production, test, ED
deplovrent/installation, traiving, operations, SP21
suppottfnaintenance, and disposal of the systerms
products.

5 | Allocate requirerments down the WBS to systermn R
elernents and enabling product components SP22 “TNote: need

6 | Identifiy [rterface Requirements ED definitions of
___ 5P both system
T | Identify the indradual stakeholders or classes of adl3a2l3 4250 elements and
stakeholders who have a legititnate interest in the ial 1.1 .

systern or product throughout its Life cyele enabling

g [ Defire the constrants on a system or product 41364135 | 4253 elements
solution that are urasoidable consequences of ik 22
existing agresments, managerment decisions, and
techmical decizions

9 | Define a representatree et of actmnty sequences to 6413 6413
dentify all required services that correspond to L 23
anticipated operational and suppont scenarios and
RITVITONTTATLS

10 | Define interactions between nsers and the system 64130413

QiﬂEﬁQ www.QinetiQ-NA.com
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Example #5 o
(continued)  Process Activity-to-Source Worksheet

Stakeholder Requirements Definition Process —to-Source Worksheet (2 of 3)

Process Nanme: Stakeholder Fequrerments Defintion

It Process Tasks CMMI | DAGH | NSEG& | 1120 | 15388 | 11307 | INCOSE | Ohher
632 SEG

to account for needed skills, knowledze and any (B15 24
liritations (HSI)

11 | Ensure that the resulting et of requirerents 14k}
agrees with the acopiver needs expectations (see
Yer. process)

12 | Recorded the resulting set of acquirer 14 ()
reguiternents in the established databaze.

13 | Define Other Stakeholder Reguire ments 15

14 | Elicit, identifty and collect other stakeholder 15{a) a4l
regpuiretnents that can constrain the systern’s end (b)1
procucts

15 | Elicit, identifsr and collect other stakehiolder 15 6413|6415
requireraents that can constrain developrment, (b4 25

production, test, deployinent/installation, training,
Health, safety, security, ervironemental,
suppottinaintenance, and disposal of systerm end
products.

lé | Identifsr and collect other stakeholder constraints 15(c)
such as applicable laws, regulations, policies,
techriology base, standards and specifications,
comnpetitors product capabilities and trends, and
interfaces with other evobang systers or
platforms.

16 | Ensure that the resulting et of requiretnents 15(d)
agrees with other stakeholder needs and
expectations (see ver process)

17 | Becord the resulting set of requuirerments i the 15 ()
eatahlished datahase (to facilitate B

1% | Define Sysiem Technical Reguirements 1

19 | Establish required transformation miles, prinrities, 16 (a)

QinetiQ www.QinetiQ-NA.com
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example#5s  Process Activity-to-Source Worksheet

(continued) _ —
Stakeholder Requirements Definition Process-to-Source Worksheet (3 of 3)

Process Nanwe: Stakeholder Eequremernts Defintion

st Process Tasks CMMI | DAGY | NSEG & | 1110 | 15388 | 13307 | INCOSE | Odher
632 SEC

inputs, states, rodes, and configurations, as
appropriate to each systerm product.

20 | Define operational requirerents to include ED 1é (k)
opetational profiles, and for each operational SF31
SP32
21 | Define the perfonmance requirernents (how well 1a o) 425
each functional requiremment raust be i)
accoraplished), meloding idextitication of critical &
petformarice pararieters. (3

" Define performance objectives

® Define &ffordability objectrves Corstramts
® Define schedule constrains

" Define technical constraints

22 | Lnalyze acuirer and other stakeholder ED 16 (d) 6415 [a413
requirernents to define human factor effects and P33 (<l al
concerns, establish capacities and tirning, define SF34
tecknologyr and product design constraints, define
enabling product recpuirernents, identifyr conflicts,
and deterrnine criteria for tradeofY analysis to
resobve conflicts.

23 | Lnalyze Beguirements to achieve Balance ED
P34
24 | Identifsr and resobve requirerents that have L& () 6413 425
guestionable utility or have unacceptable sk of (2 i)
niot being satisfiad.
25 | Besobre identified condlicts between sets of 16 (f)

acguirer recpuire rents and other stakeholder
requirernents, and arnong these sets (tradeoft’
process)

26 | Select/prepare a set of techrical requireraent ED 1a {2}

Qiﬂ@tiQ www.QinetiQ-NA.com
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o 0101

. Engineer Excellent Products

. Map to CMMI for assessment efficiency

. Integrate systems engineering sources IAW The DAGM
a. EIA-632, Processes for Engineering a System Vl

. Incorporate SETRs

. Incorporate Joint Reviews Process

. Design for user efficiency with Tables and graphics
. Standardize terminology

Systems Engineering Guidebook

Stakeholder Requirements

Naval SE
Guide

EIA-632

Systems
Engineerin
g Standard

Reguirements

b.ISO/IEEE-15288, SE Life Cycle Processes
c.|[EEE-1220 & ISO/IEC-12207

d.INCOSE SE Handbook

e. CMMI-DEV

QinetiQ

North America

SE Manual

IEEE-15288

Systems
Engineering
Standard

Acronyms:

DAG- Defense Acquisition Guide

SETR- Systems Engineering Technical Review
CMMI- Capability Maturity Model Integration
INCOSE- International Council on Systems
Engineering

IEEE- Institute of Electrical & Electronic
Engineering

ISO- International Standards Organization
EIA- Electronic Industries Association

NSEG — Naval Systems Engineering Guide

www.QinetiQ-NA.com




Systems Engineering (SE) Manual Content Outline
— With Source References (1 of 2)

(DAG) means “recognized systems engineering process standards and capability models” in paragraph 4.2.1 of the DAG.

SE Guide Content
(WBS Level — 2/3)
(WBS Level 4/5 in work)

Org

process
Inventory

Org
ossp

Org

SE
Manual

EIA
632

(DAG)

NSEG

(DAG 4.6.2)

ISO/IEC
15288

(DAG)

ISO/IEC
12207

(DAG)

DAG
(Content)

IEEE
1220
(26702)
(DAG)

INCOSE
SE HB

(DAG)

CMMI
DEV

(DAG)

Project Evaluation

X

Project Definition

X

Project Enabling Processes

Supply

Acquisition

4

Work Directives

b

Life Cycle Model
Management

Measurement

X M&A

Phase or project closure

Technical planning

Process Implementation
Strategy

E I e =

Technical Assessment /
Control

b

PMC

Technical Reviews

e

Interface Management

Technical Measurement

Data/Information
Management

Configuration Management

Risk and Opportunity
Management

X RSKM

Quality Assurance
Management

o I T el B A e

o I R el B R e

o IR I I

X PPQA

QinetiQ
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Systems Engineering (SE) Manual Content

Outli

} (DAG) means “rec‘ggllized syste

ine — With Source References (2 of 2)

ms engmeermg process standards and capability models” in paragraph 4.2.1 of the DAG.

SE Guide Content Org Org Org EIA NSEG ISO/IEC | ISO/IEC DAG IEEE | INCOSE | CMMI
(WBS Level —2/3) - o = 632 15288 12207 {Content) 1220 SE HB DEV
(WBS Level 4/3 in work) process OSSP SE (26702)
Inventory Manual | PAG (DAG 4.6.2) (DAG) (DAG) DAG) DAG) (DAG)

Contract / Performance . . SAM
Management
Stakeholder Requirements % % « « « % % % < RD
Definition
Requirements Analysis / X - - . - - . - - RM
Management
Architectural Design X X X X X X X TS
Functional Analysis and -
Allocation
Logical Solution Definition X X X TS
Physical Solution Definition X X X TS
Document Design in ¥ ¥ % TS
Specifications
Implementation/production X X X X X X X X X TS
Integration X X X X X X X PI
Decision Analysis / Trade X . . . - - - - - DAR
Offs
Effectiveness Analysis X X X
Verification X X X X X X X X X X VER
Product Readiness % %
Determination
Transition / Installation X X X X X X X X X TS
Validation X X X X X X X X X X VAL
Operations X X X X X
Maintenance X X X X X
Disposal X X X X X

QinetiQ

North America
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Systems Engineering (SE) Guide Framework
(Applied over the Development Life Cycle)

Life cycles Framework adapted from INCOSE SE Handbook, Figurz 3-3.

SE Guide Content to
Life Cycle Framework

Pre-project
Activities

Analysis
&
Reqmts

Project
Initiation

Planning

Preliminary
Design

Final
Design

Production &
Acceptance
Testing

Deployment
,Operations &
Maint e

Project Closeout
& Product
Disposal

SE Guide Content to

ITR ASR

SFR IBR

PDR 1

PDR 2

CDR SRR

PRR SVR

TRR OTRR

PCA

ISR

Tech Reviews Framework SRR IRR

Project Evaluation
Project Definition
Project Enabling Processes

Supply

Acquisition

‘Work Directives

Life Cycle Model Management

Measurement
Phase or project closure
Technical planning

Process Implementation Strategy
Technical Assessment/ Control

Technical Reviews
Interface Management
Technical Measurement
Data/Information Management
Configuration Management
Risk and Opportunity Management
Quality Assurance Management
Contract / Performance Management X
Stakeholder Requirements Definition X
Requirements Analysis / Management X
Architectural Design
Functional Analysis and Allocation X
Logical Solution Definition
Physical Solution Definition
Document Design in Specifications
Implementation/production
Integration X
Decision Analysis / Trade Offs X
Effectiveness Analysis X
Verification
Product Readiness Determination X
Transition / Installation
Validation
Operations
Maintenance

bl it b ke

L R E I e R e P P e

PB4 4 ] R

kst

[
>
>

A EA o ] I

Disposal X

Qineti
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Process Related Assets Framework (Operational View)

WBS & SPI Plan
Template & SPI

Team
Training
Process &
Matoria

SPAA - OSSP - PAL

SPIA Perform Obijectives
SPIA Status Procedure

SPAA - PMG - PE&V
Process Descrip. Template

Customer
Survey Process

Manage The Projects

Successful Reviews and Meetings

Project Measurement & Control Project Status Reviews Template

| Project Mgt. Guide - PMG

| | Sys. Eng. Plan (SEP) Preparation Guide

| | Risk Management Process | | Project Health Hdbk | | Project Closeout Plan TM |

| CAPM Process — Guide - SOW STD

| | Project Execution & Verification Guide |

| Quantitative Project Management Guide |

Initiate Project

Proposal Prep.
Guide

SPAA -PMG
Life-Cycle
Guidance

PM Job Description

Project Mgt
Plan Template

Task Planning

SEP Prep Guide |

Perform Planning

Design Product

PMP template

WBS template

Build Plan template
SEP Plan prep guide
Task Plan template
Task Mgt Workbook
Process Desc. Template
Estimation Process
Estimation Plan TM
Measurement Plan TM
Proj. Training Plan
TM Test Planning
Guide SSA Estab.
Process SW Planning

Provide
Product
Operation

Tech Manual
Production

Training Materials
Production Process

Production
Implementation

Product Integration
Process

Design Requirements

Requirements
Anal. Process

Architecture
Process

_ _ Engineering
Logical Solution Support Process

Definition Process

Physical Solution
Definition Process

Design Daoc.
Process

Process SDP Template

Design
Spec. Process

Validation Process

Effectiveness &
Tradeoff Analysis

Design Regmts.
Validation

ULSS Production
Process

Help Desk
Process

ILS Certification
Process

PBL-O Support
Process

Modifications
and Updates
D OCe

Transition
Plan Template

Support the Projects

Configuration Mgt. Plan Template

Decision Analysis & Res. Process

Measurement & Analysis Plan Template

| Quality Assurance Plan TM

| Perform Causal Analysis & Res. |

| PAL Maintenance Procedure & tools sheet |

~_

QinetiQ
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Systems Engineering Technical Framework
The systems engineering technical framework provides an overall structure that shows the life cycle relationships
of technical processes. This Framework Becomes the Overall Systems Engineering Process (SEP)

ﬂDroject Framework Technical Management

* Problem Evaluation
* Project Definition
* Project Enabling
* Project Closure

* Technical Planning Processes (SEP)
* Technical Assessments

* Requirements Management

* Interface Management

» Data Management

 Configuration Management

* Quality Assurance

* Risk and Opportunity Management

System Definition
* Requirements Definition & Analysis
* Logical Architecture Definition

* Physical Element Definition

 Design Implementation

System Utilization

* Plan System Utilization

* Deploy & Transition System

* Operate the System

* Maintain the System,

* Disposal of System Elements

Technical Evaluation

e System Analysis

« Decision Analysis

e System Verification
e System Validation

QinetiQ www.QinetiQ-NA.com
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EIA 632 Processes for Engineering A System

Supply Process Control Process Systems Analysis Process
1- Product Supply 12- Outcomes Management 22- Effectiveness Analysis
13- Info Dissemination 23- Tradeoff Analysis.
- 24- Risk Analysis
Acquisition Process

Requirements Definition Process
2- Product Acquisition : : . .
16- System technical Reqts. 26- Acquirer Requirements Val.
Planning Process _ — 27- Other Stakeholder Req. Val.
Solution Definition Process 28- System Tech Reqts. Val.
4- Process implementation - ; 29- Logical Solution Reqts. Val.
Strategy 17- Logical Solution Def.
5- Technical Effort Definition 18- Physical Solution Def.
6- Schedule & Organization LSSl ey System Verification Process
7- Technical Planning
8- Work Directives : 30- Design Solution Verification
Implementation Process 31- End Product Verification

32- Enabling Product Readiness

20- Implementation

Assessment Process

9- Progress on Plans & Sch. Transition to Use Process

10- Progress on Reqts. 21- Transition To Use
11- Technical Reviews 33- End Products Validation

End Products validation Process

T 13 Process areas, 33 Technical Processes
208 Technical Activities, 229 outputs by activity

Qiﬂ@ﬁQ www.QinetiQ-NA.com
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ISO/IEC 15288 Life Cycle Processes

Organizational Process-

Enabling Processes

Life Cycle Model Management
Process

Project Processes

Technical Processes

Project Planning Process

Stakeholder Requirements
Definition Process

Infrastructure Management
Process

Project Assessment &
Control Process

Requirements Analysis
Process

Project Portfolio Management
Process

Decision Management
Process

Architectural design Process

Implementation Process

Human Resource
Management Process

Risk Management Process

Integration Process

Quality Management Process

Configuration Management
Process

Verification Process

Agreement Processes

Transition Process

Information Management
Process

Validation Process

Acquisition Process

Measurement Process

Operation Process

Supply Process

4 Process areas, 18 Project &Technical Processes
210 Technical Activities, 112 outputs NOT by activit
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Maintenance Process

Disposal Process
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EIA-632A Technical Life Cycle Processes

Project Framework Processes

Problem Evaluation Process Project Enabling Process

Project Definition Process Project Closure Process

Technical Management Processes System Definition Processes System Utilization Processes

Technical Planning Process

Requirements Definition Process

Technical Assessment Process

Requirements Management Process

Logical Architecture Definition
Process

Physical Element Definition Process

Interface Management Process

Implementation Process

Data Management Process

Configuration Management Process

System Evaluation Processes

System Analysis Process

Quality Management Process

Decision Analysis Process

Risk and Opportunity Management
Process

System Verification Process

QinetiQ

North America

System Validation Process

Plan Utilization Process

Deploy & Transition Process

Operations Process

Maintenance Process

Disposal Process

5 Process areas

25 technical Processes

76 Sub-Processes

311 Activities (integrates technical
activities of EIA-632 & ISO/IEEE-15288)
407 outputs — By activity

945 Inputs — shows dependency of proced
outputs and inputs
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IEEE/EIA 12207 Software Life Cycle Processes

Primary Life Cycle Supporting Processes

Organizational Life
Processes

Cycle Processes

Management Process Acquisition Process Documentation Process

Infrastructure Process Supply Process Configuration Management
Process

Improvement Process Development Process

Quality Assurance Process

Training Process

Operation Process

Verification Process

Maintenance Process Validation Process

Joint Review Process

Audit Process

Problem Resolution Process

QiﬂEtiQ www.QinetiQ-NA.com

North America




IEEE 1220 - Management of Systems Engineering Processes

Life Cycle Engineering
Processes

Systems Engineering
Processes

General Processes

Policy Definition Process

Systems Definition Process

Preliminary Design Process

Requirements Analysis
Process

Detailed Design Process

Requirements Validation
Process

SE Process Definition
Process

Fabrication, Assembly,
Integration, & Testing
Process

Functional Analysis Process

Planning Technical Effort
Process

Functional Verification
Process

Define Development
Strategy Process

Production & Customer
Support Process

Synthesis Process

Modeling & Prototyping
Process

Design Verification Process

Integrated database

[

Simultaneous Life Cycle
Engineering Process

Systems Analysis Process

QinetiQ

North America

Control Process

Integrated Data Package
Process

Specification Tree

Technical Reviews

Drawing Tree Process

Integrate SE Effort

Define System Breakdown
Structure

Product & Process
Improvement

Quality Management
Process

www.QinetiQ-NA.com




CMMI - DEV

Process Grouping Arrangement - Example F

Organizational
Level Processes

Project
Management
Processes

Supporting
Processes

Technical SE
Processes

Organizational
Process Definition

Project
Planning

Configuration
Management

Requirements
Management

Organizational
Process Focus

Project Monitoring &
Control

Process & Product
Quality Assurance

Requirements
Development

Organizational
Training

Supplier Agreement
Management

Measurement
& Analysis

Technical
Solution

Org. Process
Performance

Integrated Project
Management

Decision Analysis
Resolution

Product
Integration

Org. Innovation
& Deployment

Risk
Management

Causal Analysis
& Resolution

Verification

QinetiQ

North America

Quantitative Project
Management

Validation

www.QinetiQ-NA.com




World Class Technology * Responsive Solutions ¢ Trusted Partner

QinetiQ

North America

Vision
To be the premier provider of world class technology and responsive
solutions. A proven, reliable partner to the U.S. Government and a
company of choice for both customers and employees.

QinetiQ www.QinetiQ-NA.com
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