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Product Lifetyois Managenenit
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products, and processes interact W|th one
another and their environment to achieve a
stated need and objective.
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System Engineering is a multidisciplinary,
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products(paper studies, hardware, software)
in which customer needs and expectations
are met through



F A2 FAEICL

[ =~
=2| 5 ¢l

e X

A A

JE{ LHO

|,
I &
- O

7E9| o

FC}.

.
o
[ W

by |
a3



BEST PRACTICE Conference 2013

1969

Mil — Std — 499

1994

Mil — Std — 499A

1990 — 1994

Mil - Std — 4998

(Not Released) \/
1994

(Trial Use)

2000 +
New Era ANSI/
EIA 632
1955 (UpdTates)
. , 2000 +
Commercial —
. ISO
Processes 15088
1998
I - “BeS[
Practices”
(Full STD)
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1. Appropriate integrated activity planning \

Customer Needs/
Objectives/Expectation

— Missions
— Measures of Effectiveness
— Environments/ Constraints

Plan Technical Effort
» Task & Integrated Planning
* Guidance & Redirection

Management Plan

« System Engineering Management
Plan (SEMP)

* Integrated Master Plan (IMP)

« Integrated Master Scheaule ( IMS)

* Risk Management Plan

« Design Verification Plan

« Configuration Management Plan

« Systermn Engineering Plan

. Elc.
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Analyze Requirements

 Perform Mission/Operations Analysis
* Define IPT req. & technical req.

» Define Performance & Design Constraints

System Requirements

2. Documented requirements(given and derived) 5 -

& Operational Concepts

* Hierarchy & Specification Trees

* Functional Flows

 Data & Control Flows

- Slate & Mode Tyransition Diagrams
* Timeliness

* Interface Charts

* Performance & Error Budgets

* Interaction Diagrams

. Ete.
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3. Risk management

Risk

Management
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. Risk management

Risk

Probability

MOdel Low Medium High

Substantial Must monitor Extensive
Severe/Critical | management and manage management
required risks crucial
°
E_ May accept Management | Management
E Moderate risks but effort useful effort required
— monitor them
Limited/Minor Accept risks Accept risks Monitor and
but monitor manage risks
them
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3. Risk management

Plan Technical
Effort

Direction| Re-Directior
Management Plan

System Baseline

Planning

EIA 632
Process

Control .for . Control
Engineering

a
system

Control Risk Management
Status Plan

On Track Alert
Assess & Evaluate

Manage

Control Technical
Risk

Baseline

Technical Efforts
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eline Control - & Ar2t2|

of System Validation Plan Operations
Dperations , and
r Maintenance

System Verification Plan
[System Acceptance)

Requirements

Sub-System Verification Plan [ ;
% li::,w {Subsystem testing) m-
o Bequirements
High Level Desig

onfiguration It
Test Plan

Implementation

Project Line .‘

Systemn E ngineering Responsibility
(D eveloper Partici pation)

Developers Responsibility Agency TS
(Sy=tern Engineering audit) Sy stems E ngineering
13 Control Gates

System E ngineering Responsibility
Significant Developer Involvernent System Developer <IN
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5. Candidate architecture/design development

Define Candidate Architectures

 Define/Refine/integrate Functional
& Physical Architecture

» Decompose Lower—Level Functions

Candjdate System
Designs/Architecture

» Mission

* Environment

« Life Cycle Cost

« System Effectiveness
* Risk

* Producibility

* Testability

* Operability

* Supportabllity

. Elc.
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6. Status reviews E ' J

1l oo
uirernents
efinition

. Review
Sy=tem
K rEﬂuire_r[mts
efinition
Charge __#'/

Architeciural

‘ de=sign

Review

Imteqgration
" & verification

4&1
Change

in=staliation
& validation
Change _-_#./

v Operation &
G upport

Acceptance
tesds
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7. Architecture/design selection and
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Type A
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Type B
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5CA : SRR :System Reqt. Review
SDR : System Design Review

SSR : Software Spec. Review
PDR : Pre. Design Review

CDR : Critical Design Review
TRR : Test Readiness Review
FCA : Functional Config. Audit
PCA : Physical Config. Audit
FQR : Formal Quality Review
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8. Product verification
Analyze Requirements

Requirement System Requirements
Loop & Operational Conceplts - Verification Plan

» Jest Plans

IS Define Candidate Architectures
§ - - * Jest Cases
3 esigns/Architecture  Analysis

Optimize & Evaluate Alternatives  Simuiations

>  Audiits

3 System Analysis(Perf. Pred.), * Performance Demos

Q  |Verification 7 7 7
g % . » Algorthm Test Beds
S ® | | Verify System * HWIL Test Beds
1 Define/Refine Verification Method * Development Tests
"| » Perform Verification  Qual Tests
» Analyze Results - Acceptance Tests
- Select Architectira/Dasian : « Integrated System Tests
System Requirements | | . operational Tests
Compliance & ’ . e
17 Veryfiction Methods
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Enterprise Systems Engineering, 4
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S50l A|ARIKOI AL E $HLf. (Systems thinking)
XA, 28N, HA, 7I=H gt Higte| 2o
CIAM =S JHEICE (Context awareness)

- SEHU EH o2t =SS T8¢

(Accepting uncertainty)

. EEEO0|D SHE AIAY TSt AW 73
(Complex systems evolution)

. = Mo cHer HEe Al7|H E¥S stCt. (Matching
practice to the problem)
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Enterprise Systems Engineeri =
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Enterprise Systems Engineeri

~ Systems Engineering
Multidisciplinary & Broad Perspective

Best technigues Ability to knit Specialized
for engineering together specialized techniques for
deterministic technical expertise managing uncertainty,

| or fairly | with "systems lack of contral,
redictable thinking” to address sociological
systems the big picture factors, etc.

+—— TSE - ESE ——»

- —

_\_‘—\—\___ — I ___:——'_

TSE and ESE Domains of Systems Engineering
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a-Sys%g

ality Management /
Project Management

Resource Estimation

//

Structured Systems Analysis and Desig
Methodology I

HNE+3E37]

Rapid Application Development i .
Object Oriented Methodology Product L Ifecyc le

Software Testing

Maintenance Guide

Software Configuration Management
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" Initial 1dea \
L -
/ ' Feasibilty Study
- R

r . -~
| Redew | R

/ sys te m Enqlitrrmnts Anal-.rslj
|-f Maintenance | De?elopment | Systems Analysis |
~  LifeCyce

|k Implementation ,J |k Specification J

X x. , /.

| Testng | Systems Design

‘\‘ Development ’/
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Effort
Systems Project
Engineering Managemen
. _ ) Time
Project Manage f the Systems Enginering proess
. Full-Scale Manufacturing System Operation, Retirement,
R laements Concept Dedign & & Deployment Integration Maintenance Disposal &
et cpment ERigration Development & Test & Modification Replacement
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Supplier

Order for Supplies

Supplies
Information

Restaurant
Sale
Information

Payment
Receipt
Orders Final Bill
""’/ Meals

Customer Servec
_---'-'-...
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Analyze
System Requirements Requirements
Compliance S .
it ot Direction| Re-Direction ©YStem fiequirements
System Verification System Operational
Methods Agreement CO/?CQDfS

EIA 632
Process

Define Candidate

Sy.s'tem. .for . Syst.em
Qualification Englnaeerlng Design Architecture
8 1‘ A / - system
ystem Analysis System Design .

(Perf Predictions and ,E;Z; C/’;{ gg II: 55.}9/ stem
Allocations)

On Track | Alert
System Trade-Off n Irac o
Studies Optimize & Evaluate
System Architecture Alternatives
System Assessment

| Hesuslt
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e

kintsukuroi

(n.) (v. phr.) "to repair with gold"; the art
of repairing pottery with gold or silver
lacquer and understanding that the piece

is more beautiful for having been broken
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End-to-Eng
ZEM2E HE
PLM

CAX

SYSTEMS ‘ COMMISSIONED
ENGINEERING P L M SYSTEM -
MANAGEMENT OPERATIONS &

LTS AL [

J_\Ialtlgiig_ | Plai

CONCEPT OF
OPERATIONS

SYSTEM
VALIDATION

SYSTEM
VERIFICATION

b- m
SUB-SYSTEM Vetification Plan
REQUIREMENTSY ‘w---—-1---—--f---- SUBSYSTEM
(HIGH LEVEL VERIFICATI
DESIGN)

COMPONENT A——
DETAILED VERIFICATIO
DESIGN
'  Traceability
IMPLEMENTATION
HARDWARE & SOFTWARE
(CODING & TEST)

Time
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End-to-End
ZMAE A2
PLM

Client environment Network conditions
(location, device, (local, remote,

relationship) public, private)

Content
(type, size,
security)

Site status
(performance, location,
capacity)




Software Project Management

Context Diagram

Demand PrOjeCt
I@ Proposal
Project

Project Costs Financial
Strategic Approved

Goals g::> Portfolio Mgmt. % Project f Systems

Enterprise Arch. ETL Proleci Project Mgmt.

Actuals

Resource

@l Availability
ETL HR
Performance Mgmt. ET Systems

B
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Search question
history managementy— 162
unit

v

144*1

141 Information retrieval

Search question |
input interface
unit

system selection unit

——

correspondence table
Y

Context action

I

1491 Mouse

15011 Keyboard

S

L“MB

)
146

Context

acquisition |—~ 142

unit

145

Output |

P

/
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Information
retrieval system
g

Information
retrieval system
b

Information
retrievol system
c

Information
retrieval system
d

Information
retrieval system
e

|

unit
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Aircraft Sjlﬂtﬂ M Aircraft Systems WBS -
Liewal : i bl [MIL-HDEK-881) '
Level 2
_SH = Peculiar || Commaon : .|| Inifial
A program || System | qiing || pata || Support || Support || OpiSite || Industrial | g Tong
Vehicle || " pomt TEE " | |Equipment | | Equipment | | Actvation || Facilities | 1750000
Repai
Farts
Airframe DTEE Equipment Tech Pubs  Test and Test and Sys Construc-

; B Mzasuremt Measurem't Asssmbly,  tien/Conmver- :
fropukion vt Sees Eagm Tt Equipment Equipment Installation  sionExpan- (Specify by
Application Softwars Mockups  Facilties  Support g o g oo and sion fi';g'“"“
System Software T&E Ak and and ch%:;“t Equipment Grouping
Com/identification Support Manage-  Handling  Handing ™" Acquisition or HW

o ) Test ment Data  Equipment Egquipment Confractor or Mad Element]
i ke Facilities Data Tech SUPPOTt yointenance
Central Computer Depaositary Site
Fire Control Construction
Data Display and Control Site/5hip

e o Vehicle
Survivability Conversion
Reconnaissance
futematic Flight Confrol
Central Integrated Checkout
Antisubmarine Warfare Level 3
Armament
Weapons Delivery
Auxiliary Equipment
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End-to-End %
Z2YAE 93k |

PLM \
Syttens Thinking s MM
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Life-cycle

processes
System

anufacturing I
Distribution

Operations I
Training
Subsystemfl| Subsystem Subsystem Disposal Subsystem

design

[ | I
Assembly I Assembly Assembiyl Assembly I

| | | | |

Component §| Componet JJ|Component §| Component §| Component
(Hardware) §| (COTS) ||| (Software) Component

(Cabinet) §|(Processor)
[ 1 | design

onet] ot bt

| Subcomponent I| Subcomponent I
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Enterprise Systems Engineeri bl

o FAME A|AR] QIX|L|0{Z DHR{CHY 5S

— Smart

— Speed

— System thinking

— Safety and Security
— Social

38
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