DOI: http://dx.doi.org/10.14248/JKOSSE.2014.10.2.001

ISSN  1738-480X (Print)
ISSN 2288-3592 (Online)

Journal of the Korea Society of Systems Engineering

=2dE 7

FE|(PM)2t A|2BAIXILI0{E 22| (SEM)2]
Hel X 2HA

o=

H0

b

G atehsta <l

L

EEEELE

=

The Scope and Relationship of Project Management and

Systems Engineering Management
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Abstract : Put Abstract text here.

Recently, the Korea industry need systems engineering technology more than yesterday. The systems en—
gineering management function is needed to use the systems engineering engine process effectively. The
systems engineering management function is overlapped a lot with project management function and has
vague interface. The project management and systems engineering are two independent disciplines. So there
are few references which address the scope and relationships clearly between systems engineering manage —
ment and project management. This paper suggest the scope and relationships between systems engineering
management and project management and revise the PMP and SEMP structure of Blanchard and Fabrycky.
Followings are the key concept of this paper presenting. The project management (PM) composed of technical
management and non—technical management. The technical management scope is same with systems en—
gineering management. The non—technical management scope is composed of parts of enterprise support
processes.
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<Table 1> Definition of Project
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A project is an endeavor with defined
ISO | start and finish criteria undertaken to

15288 | create a product or service in
(1] accordance with specified resources

and requirements.

PMBO A project is a tempora}”y endeavor
K® undertaken to create a unique product,

Guide service, or result. The temporary

nature of projects indicates that a

5[;1 project has a definite beginning and
end.

[EEE A project is t.he set of work activitifes,

Std both. techmcal. and managerial,

1058 required to satisfy the terms and
conditions of a project agreement.
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<Table 2> Definition of Systems Engineering
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Systems Engineering is the process that
controls the technical system
development effort with the goal of
achieving an optimum balance of all
system elements. It is a process that
transforms a customer's needs into
clearly defined system parameters and
allocates and integrates those
parameters to the various development
disciplines needed to realize the system
products and processes.

An interdisciplinary approach
encompassing the entire technical effort
to evolve and verify an integrated and
life—cycle balanced set of system people,
product, and process solutions that
satisfy  customer needs. Systems
engineering encompasses:

a. the technical efforts related to the
development, manufacturing, verification,
deployment, operations, support, disposal
of, and user training for, system products
and processes;

b. the definition and management of the
system configuration;

c. the translation of the system definition
into work breakdown structures; and
d. development of information
management decision making.
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Systems Engineering is an
interdisciplinary approach and means to
enable the realization of successful
systems.
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<Table 3> Definition of Project Management(PM)
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IS0 Project management is the application of
21500 methods, tools, techniques and com-—
petences to a project.

PMBO | Project management is the application of
K ® | knowledge, skills, tools, and techniques
Guide|to project activities to meet project
5th requirements.

Project management is the process and
wiki activity of planning, organizing, motivat—

ing, and controlling resources to achieve

specific goals.

Project management, then, is the appli—
www.p |cation of knowledge, skills and techni—
mi.org |ques to execute projects effectively and

efficiently.
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Project management is the function of
planning, overseeing, and directing the
numerous activities required to achieve
NASA ) .
8] the requirements, goals, and objectives
of the customer and other stakeholders
within specified cost, quality, and sched—
ule constraints.

2.3 AAHAXIHoZ Z2le X
Blanchard= XU ol® gl 7lido] w24 o
2 7] fEiAe Vs AR ol i
s Asd e es Zosiha stk 9]
A|2ElA o] ®)] ] Foks AlAEMA| o] H
EFoAE V)4 &g (Technical Management)’
xdeta Qv S AAEs AR dA Yo st

=
T ZEAAE YlE ZEA|Z0|AL o] Ve ZEA
/\ L

= #eshe ALV Vs B ZEAN
2 xgskar gl A|AEIAYolE 3Fe
Al 2~

2
dalxoly ] (SEM)e  dist A
Table 4o %3}tk ISO/IEC 152882] A
ojapd AARA Yo Y o] gk et
AE o] AoelA vehd Helel 2pol7t gle
1}, EIA 632, IEEE 10022 Aelr = #e] tiid
& 7E &For Agety gle Fio] ZRAE
a9} zFo)7} lek MIL-STD—499BellA &= Al~
delxoly] Aeje] #e] s XA e
o, AlZEIA Y el gl EER A 2stA]
o1, AAERIAY Y ] AZA (SEMP) 7} ©]

o s Tdsk] A% 9 AJRER) S

=3 FAet Agetar 9k olHd WESs &

2
2~
-
gobel V1% B meAs AR 2A &
2

[l ﬂH} o ft
HU 2 do i

Akl WA LTANES WHAI7)7] 21% s

A[2ZEAXILOF HEX] H10H 2T, 2014,

<Table 4> Definition of Systems Engineering
Management(SEM)

Ex SEM A& £ 4%

The Technical Management Processes are
concerned with managing the resources and
assets allocated by organization management
and with applying them to fulfil the
ISO IEC | agreements into which the organization or
15288:2 | organizations enter.

01X [10] | The Technical Management Processes are
used to establish and evolve plans, to execute
the plans, to assess actual achievement and
progress against the plans and to control
execution through to fulfilment.

The Technical Management Processes are to
E I A|be used to plan, assess, and control the
632 [11] | technical work efforts required to satisfy the
established agreement.

IEEE . L .
S T D Technical management is ‘the application of

1002-1 technical and administrative resources to plan,
987 [12] organize and control engineering functions’

The intent of this standard is to assist in
defining, performing, managing, and evaluating
systems engineering efforts in defense
system acquisitions and technology
developments. The scope and requirements of
MIL =S | systems engineering are defined in terms of
TD—-49 | what should be done, not how to do it. As a
OB [13] |result, the systems engineering activities to
manage are defined, not how to manage them.
The Systems Engineering Management Plan
(SEMP) describes the implementation of
these by each organization with technical
responsibilities.
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<Table 6> Technical Management Process of SE
Standards

%
-

SEEZE | Technical Management Process

X
2

Project Planning Process

Project Assessment and Control Process
Decision Management

ISO/IEC | Risk Management

15288 Configuration Management
Information Management

Quality Assurance

Measurement process

PLANNING PROCESS REQS
4—Process Implementation Strategy
5—Technical Effort Definition
6—Schedule and Organization
7—Technical Plans

8—Work Directives

EIA-632 | ASSESSMENT PROCESS REQS
9—Progress Against Plans and
10—Progress Against Requirements
11—Technical Reviews Schedules
CONTROL PROCESS REQS
12—0Outcomes Management
13—Information Dissemination

EE>EE» OO 9

FOP» > > >

' HH>

Data Management

IEEE Configuration Management

1220 Interface Management

[15] Risk Management

Performance Based Progress Measurements

Technical Planning
Requirements Management
NASA Interface Management

SE Technical Risk Management
Handboo | Configuration Management
k [16] Technical Data Management
Technical Assessment
Decision Analysis
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Program technical

I
: Program management
requirements |

|
|
requirements 1\

Systemn specification System Engineering
Type A Management Plan (SEMP)

I

Individual engineering
plans

[Figure 1] The relationship between PMP and SEMP -
abstracted
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SEMPe% 537] ofglw 7t fopd 7Algle
SEMPE 7|Hto® WEALS 3kl SEMP+=
ol HMxAEE F¥sEE v Ao
Blanchard®} Fabrycky7} #|A& SEMP,] S
T U SE el ANk 9l st
Abste] 7 G2 8l A W82 Table 7f+ At
[18]

Program Requirements

v
‘ Program Management Plan (PMP)

v

v
Program Technical Requirements Program Management Requirements

v
System Specification System L J Rerated
(Type A Specification) Engineering Program
Management Management
Development Specification Plan (SEMP) Plan
i

(Type B Specification) !

k3
2 Individual Program Plans . C Plan
+ Test and Evaluation Master Plan
« Manufacturing Program Plan
« Total Quality Management Plan

+ Functional Design Plan
* Reliability Program Plan

. Program Plan
« Human Factor Program Plan
« System Safety Program Plan
« Logistics Engineering Plan

+ Concurrent Engineering Plan

Product Specification
(Type C Specification)

« Integrated Logistic Support Plan
« Affordability Plan

Process Specification
« Data Management Plan

(Type D Specification)

<I

. Plan

« Supplier Engineering Plan(s)

« Disposability and Material
Recycling Plan

Material Specification
(Type E Specification)

[Figure 2] The relationship between PMP and SEMP - detailed

<Table 7> The structure and contents of SEMP

T W8

i

Describe the technical program tasks that
must be planned and implemented in the
fulfillment of system engineering

management objectives.

Part 1

X INCLUDES
Technical .

¢ Program Requirements (SOW)

Program i .

. ¢ Program Planning (Spec., WBS,
Planning . . o .

. Schedule, Cost Projections, Reporting)

Implementation

. * Supplier Requirements

and Control L

¢ Organization (Consumer, Producer,
Supplier  Relationships)

¢ Technical Interface Management

¢ Program Management

¢ Risk Management

Describe the system engineering process
as it applies to the definition of system

requirements and the development of those

requirements of a final product
configuration.

Part 1I

. INCLUDES

System .

. . ¢ Needs Analysis

Engineering L .
¢ Feasibility Analysis

Process

¢ Operational Requirements

¢ Maintenance Concept

¢ Technical Performance Measures
¢ Functional Analysis

* Requirement Allocation

=X M10AH 2¥. 2014.

ks

41
M

e Synthesis, Analysis, and Design
Optimization

¢ Design Integration

¢ Design Review

e Test and Evaluation

¢ Utilization and Support

e Modification/Improvement

* Retirement and Disposal

Describes the system requirements in the
various engineering specialty areas and the
integration of these specialty areas into the
overall “mainstream” engineering design
and development effort.

INCLUDES

¢  Functional Engineering
Part IIT

i . ¢ Reliability Engineering
Engineering

. ¢ Maintainability Engineering
Specialty .
X e Human Factors and Safety
Integration L. .
Engineering

e Software Engineering
¢ Logistics Engineering
*  Producibility

e Affordability

¢ Disposability

*  Quality Engineering

e Other Engineering Disciplines

35k Blanchard®} Fabrycky”} #| A& <2
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<Table 8> Mapping the Contents of Related Program
Management Plan of Blanchard & Fabrycky to the SEMP

Related Program Management Plan &4 SEMP
¢ Configuration Management Plan PC Part 1

¢ Test and Evaluation Master Plan PC Part 1

e Manufacturing Program Plan PC Part 1

e Total Quality Management Plan —ilities Part 11T
¢ Integrated Logistic Support Plan PC Part 1

e Affordability Plan —ilities Part III
e Data Management Plan PC Part 1

W) PC: Project Support & Control,

Part I, IIlI: SEMP?] &% Part® ©]%F 7}&3 i

Table 8l A€ A7t epdeteid,
Blanchard®} Fabrycky”Z} A|A3t PMP$} SEMP
1¥]3L Related Program Management Planite]
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<Table 9> NASA'’s descriptions for Project Management
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NASA =24 E 77 Ad A7

Project
plan &
SEMP

Document how the project plans to control
project requirements, technical design, schedule,
and cost to achieve the program requirements
on the project. (If this information is best
documented in other control plans, e.g., the
Systems Engineering Management Plan, then

reference those control plans.)

SEMP

Summarize the key elements of the project
Systems Engineering Management Plan (SEMP).
Include descriptions of the project’s overall
approach for systems engineering to include
system design and product realization processes
(implementation and/or integration, verification
and validation, and transition), as well as the

technical management processes.

NASA
Progra

m plan

1. Technical, Schedule, and Cost Control Plan

2. Safety and Mission Assurance Plan

3. Risk Management Plan

4. Acquisition Plan

5. Technology Development Plan

6. Systems Engineering Management Plan(SEMP)
7. Product Data and Life-Cycle Management Plan
8. Verification and Validation Plan

9. Information Technology Plan

10. Review Plan

11. Missions Operations Plan

12. Environmental Management Plan

13. Integrated Logistics Support Plan

14. Science Data Management Plan

15. Configuration Management Plan

16. Security Plan

17. Threat Summary

18. Technology Transfer (formerly Export) Control Plan
19. Education Plan

20. Communications Plan

NASAS] Z2AE 77| o= LZAE A F
27} SEMP ¢]¢] k]

Mg, 04, A, DT, A,

5, 71e/0E, deold, A% 3 2l 5 F 20%

IZAE 24 AZIME

2 A3

AAekaL et shA|

Aol AAE ZZAE AJA 2] B

SEMPel H]-&, 44 4 47 & 48 2

A Aol & wdEo] JoH olF Frxstet

C&%}ﬂ 2t} Table 9& o]2f3t

o Yepfa gl [20]

w3k Table 102 ISO/IEC/EEE 16326 (2009)
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<Table 10> The Management Tasks and Responsibilities

No. Name FHT
1 Project overview PM
1.1 Project summary PM
1.1.1 Purpose, scope and objectives PM
1.1.2 Assumptions and constraints PM
1.1.3 Project deliverables PM
1.1.4 Schedule and budget summary PM
1.2 Evolution of the plan PM
2 References PM
3 Definitions PM
4 Project context PM
4.1 Process model PM
4.2 Process improvement plan PM
4.3 Infrastructure plan PM
4.4 Methods, tools and techniques SEM
4.5 Product acceptance plan PM
4.6 Project organization PM
4.6.1 External interfaces PM
4.6.2 |Internal interfaces PM
4.6.3 Authorities and responsibilities PM
5 Project planning SEM
5.1 Project initiation SEM
5.1.1 Estimation plan SEM
5.1.2 Staffing plan PM
5.1.3 Resource acquisition plan PM
5.1.4 Project staff training plan SEM
5.2 Project work plans SEM
5.2.1 | Work activities SEM

8 Al2gelx|Loj2l



No. Name FE
5.2.2 | Schedule allocation SEM
5.2.3 |Resource allocation SEM
5.2.4 Budget allocation PM
5.2.5 Procurement plan PM

6 Project assessment and control PM
6.1 Requirements management plan SEM
6.2 Scope change control plan PM
6.3 Schedule control plan PM
6.4 Budget control plan PM
6.5 Quality assurance plan SEM
6.6 Subcontractor management plan PM
6.7 Project closeout plan SEM

7 Product delivery SEM

8 Supporting process plans SEM
8.1 Project supervision and work env. PM
8.2 Decision management SEM
8.3 Risk management SEM
8.4 Configuration management SEM
8.5 Information management SEM
8.5.1 | Documentation SEM
8.5.2 Communication and publicity PM
8.6 Quality assurance SEM
8.7 Measurement SEM
8.8 Reviews and audits SEM
8.9 Verification and validation SEM

9 Additional plans -

10 Annexes -

11 Index -
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