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Systems Engineering Standards
Example : EIA 632

System Engineering

Basic IntroductionSystem Engineering

Standards : EIA 632

EIA – 632 standards

Processes for
Engineering

a System

Acquisition and Supply  (Subclause 4.1)
� Supply Process
� Acquisition Process

Technical Management  (Subclause 4.2)

� Planning Process
� Assessment Process
� Control Process

System Design  (Subclause 4.3)
� Requirements Definition Process
� Solution Definition Process

Product Realization  (Subclause 4.4)

� Implementation Process
� Transition to Use Process

Technical Evaluation  (Subclause 4.5)
� Systems Analysis Process
� Requirements Validation Process
� System Verification Process
� End Products Validation Process

Context

EIA 632
Standard

Policies &
Procedures

Adopted
Process

Requirements

Industry Project
implements

Enterprise
establishes

A cqu is ition
P roce ss

S u pp ly
P roce ss

A c quis ition
&  S u pply

T ec hnic al E va lua tion

S ys tem s
A na lysis
P ro ce ss

S ystem
V erifica tion

Pro ce ss

R e q uirem en ts
V a lid atio n
P ro ce ss

E n d P rod uc ts
V a lid atio n
P roce ss

Tec h nica l M ana g em e nt

P la nn in g
Pro ce ss

A sse ssm e n t
P roce ss

C on tro l
P roce ss

S y stem
De s ig n

R eq u ire m e nts
D efin ition  P ro ce ss

S o lutio n D e fin ition
P roce ss

P rod uc t
R ea liza tion

Im p le m e ntatio n
P roce ss

Tran sitio n to  U se
P roce ss

P lan s,
D ire ctiv e s
&  S tatus

O utco m e s
&

Fe ed ba ck

R equ irem e nts

De s ig ns

P rod uc ts

A cqu is ition
R e quest

S ystem
P rod ucts

33 requirements for a standard
SUPPLY PROCESS REQUIREM ENTS

1—Product Supply

ACQUISITION PROCESS
REQUIREM ENTS

2—Product Acquisition
3—Supplier Performance

PLANNING PROCESS
REQUIREM ENTS

4—Process Implementation Strategy
5—Technical Effort Definition
6—Schedule and Organization
7—Technical Plans
8—Work Directives

ASSESSM ENT PROCESS
REQUIREM ENTS

9—Progress Against Plans and
Schedules

10— Progress Against Requirements
11— Technical Reviews

CONTROL PROCESS
REQUIREM ENTS

12— Outcomes M anagement
13— Information Dissemination

REQUIREM ENTS DEFINITION
PROCESS REQUIREM ENTS

14— Acquirer Requirements

15— Other Stakeholder Requirements

16— System Technical Requirements

SOLUTION DEFINITION
PROCESS REQUIREM ENTS

17— Logical Solution Representations

18— Physical Solution
Representations

19— Specified Requirements

IMPLEM ENTATION PROCESS
REQUIREMENTS

20— Implementation

TRANSITION TO USE
PROCESS REQUIREM ENTS

21— Transition to Use

SYSTEM S ANALYSIS
PROCESS REQUIREM ENTS

22—Effectiveness Analysis
23—Tradeoff Analysis
24—Risk Analysis

REQUIREMENTS VALIDATION
PROCESS REQUIREM ENTS

25—Requirement Statements
Validation

26—Acquirer Requirements
Validation

27—Other Stakeholder Requirements
Validation

28—System Technical Requirements
Validation

29—Logical Solution Representations
Validation

SYSTEM VERIFICATION
PROCESS REQUIREM ENTS

30—Design Solution Verification
31—End Product V erification
32—Enabling Product Readiness

END PRODUCTS VALIDATION
PROCESS REQUIREM ENTS

33—End Products Validation

Supplier-Acquirer

Acquisition
Requirements

Acquisition
Process

Supply
Process

Developer

Acquirer

Supplier

Agreement

serves in the role of

serves in the role of

uses

uses
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Project Processes

P l a n n i n g
P r o c e s s

C o n t r o l
P r o c e s s

A s s e s s m e n t
P r o c e s s

A c q u i s i t i o n  D o c u m e n t s ,  A g r e e m e n t ,
O u t c o m e s ,  a n d  F e e d b a c k

P l a n s ,  D i r e c t i v e s ,  S t a t u s

P l a n s  &
D i r e c t i v e s

P l a n s  &
D i r e c t i v e s

R e q u e s t  f o r
R e p l a n n i n g

O u t c o m e s
S t a t u s

Requirements-Design

R eq uirem en ts
D efin ition
P ro cess

S o lu tio n
D efin ition
P ro cess

A cqu irer an d  O th er S takeho ld er R equ irem en ts

S pec ifica tio n s, D raw in g s, M o d els

V a lida ted  S ystem  
Techn ica l R equ irem ents

R equ irem ent
C on flic ts  &  Issues

P roduc t
C harac te ris tics

The refinement
ACQUIRER

REQUIREMENTS

SYSTEM
TECHNICAL

REQUIREMENTS

LOGICAL
SOLUTION

REPRESENTATIONS

PHYSICAL
SOLUTION

REPRESENTATIONS

OTHER
STAKEHOLDER
REQUIREMENTS

DESIGN SOLUTION

SPECIFIED
REQUIREMENTS

TRACE TO

ASSIGNED TO

ASSIGNED TO

ASSIGNED TO

SOURCE OF

SPECIFIED BY

DERIVED
TECHNICAL

REQUIREMENTS

DRIVE

TRACE TO

DRIVE

ASSIGNED TO

BUILDING BLOCK

Assessment

I m p l e m e n t a t i o n
P r o c e s s

T r a n s i t i o n  
t o  U s e

P r o c e s s

S p e c i f i e d  R e q u i r e m e n t s
S u p p l i e r -  o r  A c q u i r e r - P r o v i d e d  P r o d u c t s

A g r e e m e n t  S a t i s f a c t i o n
O t h e r  S t a k e h o l d e r  S a t i s f a c t i o n

V e r i f i e d  I n t e g r a t e d  P r o d u c t s

V & V

S y s te m
V e r if ic a t io n

P ro c e s s

E n d  P ro d u c ts
V a lid a t io n

P ro c e s s

A n a ly s is  R e q u e s ts , R e q u ir e m e n ts , Im p le m e n te d  P ro d u c ts

A n a ly t ic a l  M o d e ls  &  A s s e s s m e n ts , V a lid a te d  R e q u ire m e n ts ,
V e r if ie d  S y s te m  P ro d u c ts , V a lid a te d  E n d  P r o d u c ts

R e q u ire m e n t
C o n f lic ts  &  Is s u e s

P ro d u c t
C h a ra c te r is t ic s

S y s te m s
A n a ly s is
P r o c e s s

R e q u ire m e n ts
V a l id a t io n

P r o c e s s

V e r if ic a t io n  R e s u lts

V a lid a tio n  R e s u l ts

Products

End
Products

Consists of

System

Perform

Operational
Functions

Perform

Associated
Process

Functions

Enabling
Products



3

End product is not the only issue

Operational
Products

System

End 
Product

Development
Products

• • •

Production
Products

Test
Products

Deployment
Products

Training
Products

Support
Products

Disposal
Products

Subsystem Subsystem

Enabling
Product Sets

Consists of

Specification Decomposition

End Product
Interface Specifications

System
Specification

End 
Product

Specification

Development
Product

Requirements

• • •

Production
Product

Requirements

Test
Product

Requirements
Deployment

Product
Requirements

Training
Product

Requirements
Support
Product

Requirements

Disposal
Product

Requirements

Subsystem
Specification

Enabling Product
Interface Specifications

Subsystem
Specification

System External
Interface Specifications

Subsystem
Interface Specifications

Resources : TeamWork

System
Core Team

End 
Product
Team

Development
Products

Team

• • •

Production
Products

Team

Test
Products

Team
Deployment
Products

Team

Training
Products

Team
Support
Products

Team

Disposal
Products

Team

Subsystem
Team

Subsystem
Team

System layering

System

End 
Product

Development
Products

• • •

Production
Products

Test
Products

Deployment
Products

Training
Products

Support
Products

Disposal
Products

Subsystem Subsystem

System

End 
Product

Development
Products

• • •

Production
Products

Test
Products

Deployment
Products

Training
Products

Support
Products

Disposal
Products

Subsystem Subsystem

• • •

System

End 
Product

Development
Products

• • •

Production
Products

Test
Products

Deployment
Products

Training
Products

Support
Products

Disposal
Products

Subsystem Subsystem

• • •

Layer N Building Block

Layer N+1 
Building Blocks

System Layering
System

En d  
Pro du ct

D evelo pm en t
Pro d ucts

Prod uc tio n
Pro du cts

T est
Pro du cts

D epl oym en t
Pro d ucts

T rain ing
Prod uc ts

Sup po rt
Prod uc ts

Disp o sal
Pro du cts

Su bsystem Sub system

System

End  
Pro du ct

D evelo pm en t
Pro d ucts

Prod uc tio n
Pro du cts

T est
Pro du cts

D epl oym en t
Pro d ucts

Train in g
Prod u cts

Sup p ort
Prod uc ts

Disp o sal
Pro du cts

System

En d  
Pro du ct

D evelo pm en t
Pro d ucts

Prod uc tio n
Pro du cts

T est
Pro du cts

D epl oym en t
Pro d ucts

T rain ing
Prod uc ts

Sup po rt
Prod uc ts

Disp o sal
Prod u cts

Su bsystem Sub system

S ystem

En d 
Prod uc t

Dev elop m ent
Prod u cts

Pro d uct ion
Prod uc ts

T est
Prod uc ts

De plo yme nt
Prod uc ts

T ra inin g
Pro d ucts

Su pp o rt
Pro d ucts

Di spo sal
Pro d ucts

Su b system Su bs yste m

S ystem

En d 
Prod uc t

Deve lop m ent
Prod uc ts

Pro du ct ion
Prod uc ts

T est
Prod uc ts

De plo yme nt
Prod uc ts

T ra inin g
Pro d ucts

Su pp o rt
Pro d ucts

Di spo sal
Pro d ucts

System

En d 
Pro du ct

De velo pm en t
Pro d ucts

Prod uc tio n
Pro du cts

T est
Pro du cts

D epl oym en t
Pro du cts

T rain ing
Prod uc ts

Sup po rt
Prod uc ts

Disp o sal
Prod u cts

S ystem

En d 
Prod uc t

Deve lop m ent
Prod uc ts

Pro du ct ion
Prod uc ts

T est
Prod uc ts

De plo yme nt
Prod uc ts

T ra inin g
Pro d ucts

Su pp o rt
Pro d ucts

Di spo sal
Pro d ucts

Su bs yste m Su bs yste m

System

En d  
Pro du ct

D evelo pm en t
Pro d ucts

Prod uc tio n
Pro du cts

T est
Pro du cts

D epl oym en t
Pro d ucts

T rain ing
Prod uc ts

Sup po rt
Prod uc ts

Disp o sal
Pro du cts

S ystem

En d 
Prod uc t

Deve lop m ent
Prod uc ts

Pro du ct ion
Prod uc ts

T est
Prod uc ts

De plo yme nt
Prod uc ts

T ra inin g
Pro d ucts

Su pp o rt
Pro d ucts

Di spo sal
Pro d ucts

Su bs yste m Su bs yste m

System

En d  
Pro du ct

D evelo pm en t
Pro d ucts

Prod uc tio n
Pro du cts

T est
Pro du cts

D epl oym en t
Pro d ucts

T rain ing
Prod uc ts

Sup po rt
Prod uc ts

Disp o sal
Pro du cts

Su bsystem Sub system

S ystem

En d 
Prod uc t

Deve lop m ent
Prod uc ts

Pro du ct ion
Prod uc ts

T est
Prod uc ts

De plo yme nt
Prod uc ts

T ra inin g
Pro d ucts

Su pp o rt
Pro d ucts

Di spo sal
Pro d ucts

Su bs yste m Su bs yste m

System

End  
Pro du ct

D evelo pm en t
Pro d ucts

Prod uc tio n
Pro du cts

T est
Pro du cts

D epl oym en t
Pro d ucts

Train in g
Prod u cts

Sup p ort
Prod uc ts

Disp o sal
Pro du cts

S ystem

En d 
Prod uc t

Deve lop m ent
Prod uc ts

Pro du ct ion
Prod uc ts

T est
Prod uc ts

De plo yme nt
Prod uc ts

T ra inin g
Pro d ucts

Su pp o rt
Pro d ucts

Di spo sal
Pro d ucts

S ystem

En d 
Prod uc t

Deve lop m ent
Prod uc ts

Pro du ct ion
Prod uc ts

T est
Prod uc ts

De plo yme nt
Prod uc ts

T ra inin g
Pro d ucts

Su pp o rt
Pro d ucts

Di spo sal
Pro d ucts

S ystem

En d 
Pro d uc t

Devel op m ent
Prod uc ts

Pro du ct ion
Pro d uc ts

T est
Pro d uc ts

Dep lo yme nt
Prod uc ts

T rai nin g
Pro d ucts

Su pp o rt
Pro du cts

Di spo sal
Pro d ucts

Project B

User or Custom er
Desired System

Off-The-Shelf/Reuse
End Products

Project B’s
Top-Layer

Building Block

Building Block
Developm ents

Build/Code
End Products

Project A

Stackholders at all levels

L a y e r 1
B u i ld in g  

B lo c k

L a y e r  2
B u ild in g
B lo c k s

E n d  P ro d u c t 
S p e c ifie d  

R e q u ire m e n ts

L a y e r  3
B u ild in g
B lo c k s

L a y e r  4
B u ild in g
B lo c k s

L a y e r  5
B u ild in g
B lo c k s

D e s ig n  
F e e d b a c k

A s s ig n e d
S p e c i fie d

R e q u ire m e n ts

O th e r 
S ta k e h o ld e rs
R e q u ire m e n ts

P ro je c t B
(s e e  F ig u re  6 .2 .1 a )

D e s ig n  
F e e d b a c k

D e s ig n  
F e e d b a c k

D e s ig n  
F e e d b a c k

O th e r 
S ta k e h o ld e rs
R e q u ire m e n ts

O th e r 
S ta k e h o ld e rs
R e q u ire m e n ts

O th e r  
S ta k e h o ld e rs
R e q u ire m e n ts

O th e r 
S ta k e h o ld e rs
R e q u ire m e n ts

D e s ig n  
F e e d b a c k

A c q u ire r
D e s ire d  S y s te m

D e v e lo p e r

E n d  P ro d u c t 
S p e c ifie d  

R e q u ire m e n ts

E n d  P ro d u c t 
S p e c ifie d  

R e q u ire m e n ts

E n d  P ro d u c t 
S p e c ifie d  

R e q u ire m e n ts

E n d  P ro d u c t 
S p e c i fie d  

R e q u ire m e n ts

A s s ig n e d
S p e c ifie d

R e q u ire m e n ts

A s s ig n e d
S p e c if ie d

R e q u ire m e n ts

A s s ig n e d
S p e c ifie d

R e q u ire m e n ts

A s s ig n e d
S p e c if ie d

R e q u ire m e n ts
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V & V layering

Layer 1
End

P roduct

Layer 3
End

Products

Layer 4
End

Products

Layer 5
End

P roducts

P ro ject B
(see Figure 6.2.1a)

Deliver
Verified

End Products

Acqu irer
Desired  System

Developer

Layer 2
E nd

P roducts

Verify
A gainst

End P roduct
S pecified  

Requirem ents

Deliver
Verified

End Products

Deliver
V erified

End Products

Deliver
Verified

End Products

Deliver
V erified

End Product

V alidate  Aga inst Assigned
S pecified  Requirem ents

Validate  A ga inst Assigned
Specified  Requirem ents

Validate A ga inst Assigned
Specified  R equirements

Validate  Aga inst A ssigned
Specified  Requirem ents

Validate A ga inst Assigned
Specified  R equirements

Verify
Against

End Product
Specified  

Requirem ents

V erify
Against

E nd Produc t
Specified  

Requirem ents

Verify
Against

End Product
Specified 

R equirements

V erify
Against

E nd Produc t
Specified  

Requirem ents

Lifecycle – development and deployment
Assessment

of
Opportunities

System
Concept

Development

Subsystem
Design &

Pre-Deployment

Deployment,
Operations,

Support & Disposal
Investment
Decision

 
System

    Customer    

 
System

    Customer   
 

 System
    Custo mer   

 

 
Self-Contained
End Products

 

 
System

    Customer   
 

 

Self-Con ta ined
End Pro ducts

 

 
S ys tem

    C u st om er   
 

 
Se lf - C on tai ne d
E n d Pro du ct s

 

Improvements,
As NecessarySimulation

Simulation, Physical 
or Functional Prototype

Advanced Technology
Prototype

Pre-Production Prototype,
Production Runs

Refinement process
ACQUIRER

REQUIREMENTS

SYSTEM
TECHNICAL

REQUIREMENTS

LOGICAL
SOLUTION

REPRESENTATIONS

PHYSICAL
SOLUTION

REPRESENTATIONS

OTHER
STAKEHOLDER
REQUIREMENTS

DESIGN SOLUTION

SPECIFIED
REQUIREMENTS

TRACE TO

ASSIGNED TO

ASSIGNED TO

ASSIGNED TO

SOURCE OF

SPECIFIED BY

DERIVED
TECHNICAL

REQUIREMENTS

DRIVE

TRACE TO

DRIVE

ASSIGNED TO

BUILDING BLOCK

Subsystem specified requirements become assigned requirements
at next lower layer of building block development ...

NOTE:  End product
specified requirements are
used for (1) building, coding,
or buying of products, (2)
assembly & integration, and
(3) end product verification

A SSIGN ED
R EQU IR EM EN TS

SYST EM
T EC HN IC A L

REQ UIR EM EN T S

LOG IC A L
SO LU TION

R EPRE SE NT AT ION S

PH YSIC A L
SO LU TION

R EPRE SE NTA T ION S

O TH ER
STA KE HO LD ER

R EQU IR EM EN TS

D ESIGN  S OLU TION

SPEC IF IED
RE QU IR EM ENT S

TRACE TO

AS SIGNE D TO

AS SIGNE D TO

AS SIGNE D TO

S OURCE O F

S PE CIFIED BY

D ERIVED
TEC H NIC AL

R EQU IR EM EN TS

DRIVE

TRACE  TO

DRIVE

AS SIGNED TO

B U ILD IN G  B LOC K

A SSIGN ED
R EQU IREM EN TS

S YS TEM
TEC HN IC A L

RE QU IR EM ENT S

LO GIC A L
S OLU TION

R EPR ESE NT AT IO NS

PH YSIC A L
S OLU TION

R EPR ESE NT AT IO NS

O TH ER
STA K EHO LD ER

R EQU IR EM EN TS

D ESIG N SOL UT ION

S PE CIFIED
R EQU IR EM ENT S

TRACE TO

AS SIGNE D TO

AS SIGNE D TO

AS SIGNE D TO

S OURCE  O F

S PE CIFIED BY

D ERIVED
TEC H N IC AL

R EQU IR EM EN TS

DRIVE

TRACE  TO

DRIVE

AS SIGNED TO

BU IL DING  B LO CK

A SSIG N ED
REQ U IR EM EN T S

SYSTEM
TEC H NIC AL

R EQU IR EM EN TS

LO GICA L
SOLU T ION

R EPR ESEN TA TION S

PH YSIC AL
SOLU T ION

R EPR ESEN TA TION S

OT HER
ST AK EH OLD ER

R EQ UIREM EN T S

DESIGN  SOL U TIO N

SPEC IFIED
R EQU IR EM EN TS

TRA CE  TO

A SS IG NED TO

A SSIG NED TO

A SS IG NED TO

SO URC E OF

SP ECIFIE D B Y

D ER IVED
T EC HN IC A L

REQ UIR EM EN T S

DRIVE

TRACE TO

DRIV E

AS SIG NE D TO

B UILD IN G B L OC K

Decomposition

System

End 
Product

Development
Products

• • •

Production
Products

Test
Products

Deployment
Products

Training
Products

Support
Products

Disposal
Products

Subsystem Subsystem

Training
System

End 
Product

Development
Products

• • •

Production
Products

Test
Products

Deployment
Products

Training
Products

Support
Products

Disposal
Products

Subsystem Subsystem

• • •

Support
System

End 
Product

Development
Products

• • •

Production
Products

Test
Products

Deployment
Products

Training
Products

Support
Products

Disposal
Products

Subsystem Subsystem

• • •

Layer N Building Block

Standard requirement processes

O th e r S ta k e h o ld e r
R e q u ire m e n ts

S y s te m  T e c h n ic a l R e q u ire m e n ts

R e q u ire m e n ts
D e fin it io n
P ro c e s s

L o g ic a l S o lu tio n  R e p re s e n ta t io n s

P h y s ic a l S o lu tio n  R e p re s e n ta t io n s

D e riv e d  T e c h n ic a l R e q u ire m e n ts

 D e s ig n  S o lu tio n  

S p e c if ie d  R e q u ire m e n ts

S o lu tio n
D e fin it io n
P r o c e s s

In i t ia l S p e c if ic a t io n s
fro m  A c q u ire r

O th e r  R e q u ire m e n ts
fro m  In te rn a l &  E x te rn a l S o u rc e s

T R A C E  T O

D R IV E

D R IV E

S O U R C E  O F

D R IV ED R IV E

T R A C E  T O

A S S IG N E D  T O

A S S IG N E D  T O

A S S IG N E D   T O *

A S S IG N E D   T O

S P E C IF IE D  B Y

*  T h o s e  re q u ire m e n ts  n o t a s s ig n e d  to  L o g ic a l S o lu tio n  R e p re s e n ta tio n s  d ire c tly .
T h e s e  a s s ig n m e n ts  a re  m a d e  d u r in g  th e  S o lu tio n  D e f in i t io n  P ro c e s s .

A c q u ire r
R e q u ire m e n ts

R q m t 1 5R q m t 1 5

R q m t 1 6R q m t 1 6

R q m t 1 7R q m t 1 7

R q m t 1 8R q m t 1 8

R q m t 1 9R q m t 1 9

R q m t 1 4R q m t 1 4

Next lecture : RE Management

System Engineering

Basic IntroductionSE Standard EIA 632

Requirements 
Management


