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SE is “A way of thinking”
SE is “A way of doing business”

SE is “Enabling organized transition from need to product”
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Systems Enginegring

nInERR

Mechanical Sales and Customer’s Human Factors
Engineering Marketing Representatives Engineering
Electrical Environmental
Engineering / Engineering
Chemical Safety
Engineering Systems Engineering
Civil Engineering Reliability
Engineering Engineering
Aeronautical Maintainability
Engineering Engineering
Other Specialty Manufacturers Sub- Manufacturing
Engineering And Vendors Contractors Engineering
HEOSE 2 28dNU0BaY 2005.5.20
Systems Engineering Role
Role Abbr. Short Name
1 RO Requirements Owner
2 SD System Designer
3 SA System Analyst
4 Vv Validation/Verification Engr.
5 LO Logistics/Ops Engineer
6 G Glue Among Subsystems
7 Ci Customer Interface
8 ™ Technical Manager
9 M Information Manager
10 PE Process Engineer
11 co Coordinator
12 CA Classified Ads SE
HEOSERAN28nU0EEY 2005. 5. 20
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Systems Engineering Role (continue)

Role
Reference

Bahill 94
Beam 94
Blanchard 94
Boehm 94
Dick 94
Fabrycky 94
Friedman 94
Grady 94
Hatley 94
Lacy 94
Lake 94
Mar 94
Rechtin 94

Sage 94

Wymore 94

Bate 95(SE-CMM)
CAWG 95(SECAM)
DSMC 90

| Matty 95

Mckinney 95
Sheard 95

R

LO ClLITM | IM | PE | CO
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O
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o= Primary Assumption, v'= Secondary Assumption
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o AIAEIGITILIHE B D32
= SE Overview 2| 4§ &

o ANNAEAXILIOE F3s E AOIL
o HOI2HRARAS L SE HEAHLES

v G2SEBOK(Guide to the Systems Engineering Body of
Knowledge)
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= Academic programs
« Professional courses

¢ SE Academic Programs
 SHAN A L BEAIDEA
= SE 2 SE Management

o 0|2, &=, d=2 E 2 14I=0 M SE Academic
Program &4 3t

= 0|2(4400 Chs/o1 &), ESE2(HIOIACHE S 1104), 9=
(Cranfield Ch& S 6JH), ...

HOUSEERA 2B IL0EEY 2005..5.20
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Oj=j2] SE 35/ =k

7= o & 3

Center(2) Air Force Institute of Technology,  Arizona State Univ.

i Massachusetts Institute of Technology,
Division(2) | Penn State Univ. at Great Valley a9y

Auburn Univ., . . Boston Univ., .
Embry Riddle Aeronautical Univ.,  George Mason Univ.,
George Washington Univ., lowa State Unjv.,
Qakland Univ., QOhio_State Univ.,
Ohio Univ, . Old Dominion Univ.,
Portland State Univ., Univ. of Virginia

Department Rochester Institute of Technology, ]

26) Southern Methodist Univ., Stanford Univ.,

Stevens Institute of Technology,  Texas Tech Univ.,
Univ. of Alabama, . Univ. of Arizona,
Univ. of Central Florida Univ. of Houston, .
Univ. of Michigan—Dearborn, Univ. of Pennsylvania,
Univ. of Southern California, Univ. of Texas at Arlington,

Virginia Polytechnic and State Univ.

California Institute of Technology Industrial Relation Center,
Case Western Reserve Univ., . Gornel Univ., .
Georgia College and State Univ., Johns Hopkins Univ.,
Program{(12) | National Technological Univ. Corp, Univ. of |[daho, |

Naval Postgraduate School, . Univ. of Missouri—Rolla
Southern Polytechnic State Univ.,  Univ., of Maryland
Univ. of Houston—-Clear Lake,

JIEH2) California State Univ., Colorado School of Mines

HODSE2Aan g2 e
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2j=e| SE EM|RAYeE 7

o INCOSE/Partner Hosted Training

= INCOSE International Symposium
= Systems & Software technology Conference
= NDIA Systems Engineering Conference

= J|E} regional conference

AZBEI0ERY 2005. 5. 20

13

ej=e] SE EMT = ?

@ Commercial Course listing
= The Aerospace Institute

= Center for Systems Management
= Fothergill Limited
= Honourcode, Inc

= International Centers for Telecommunication Technology,

Inc, ICTT)
= JOG Systems Engineering Inc.
= Project Performance International(PPI)
= Software productivity Consortium
= Structured Technology Group
HEOSE 2N BT U0E e 2005. 5. 20
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What is Certification?

e Certification is an occupational designation issued

by an organization that provides confirmation of
an individual's qualifications (specific knowledge
and/or skill level) in a specified profession or
occupational specialty.

@ Certification is voluntary. That means it is neither

a barrier nor a gate to entering or exiting a job.

Certificate ???
License ???

[GISEE= cBtanEEn 2005.5. 20

i
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Certification — an Instrument
for Realizing INCOSE Strategic Goals

@

@

@

Influence — increase awareness among SE
professionals, employers, and educators

Advance — promulgate today’s “State of the Art” to
broaden the foundation for advancement

Growth — certification should improve INCOSE
membership retention and stimulate growth

HOOSER2 28Ry 2005. 5. 20
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INCOSE Top Fiyg Priority

@ Complete the classification of all existing INCOSE
products and make them available to members on web.

@ Implement the Guide to the Systems Engineering Body
of Knowledge and populate it.

@ Complete the INCOSE Technical Vision on the future
of Systems Engineering.

@ Revise the Systems Engineering Handbook, Version 3.

@ Implement the Systems Engineering Certification
Program

SRNZEEEEY 2005.5. 20 2

o8 5

Requirements for Certified
System

@ SE Experience
= 5 years minimum in multiple SE disciplines

= Performing SE functions, but does not include time spent in
receiving a technical education or teaching full time

@ Distribution of Experience in SE Functional Areas

Amount of Maximum | Maximum Intermediate
Experience Required Depth Width
5 years with Bachelor’s | 3 years in 1 year in each | Any combination
degree, or equivalent, in | any | area of 3 areas and | between maximum
technical field and 2 years 2 years in depth and maximum
in other areas | other areas width
HEUSES= A BYd03E 2005. 5. 20 2
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SE Disciplines Qualifying for SE

@ Requirements Engineering
¢ Risk and Opportunity Management
¢ Baseline Control
@ Technical Planning
¢ Technical Effort Assessment
@ Design Development
@ Qualification, Verification, and Validation
@ Process Definition
@ Tool Support
¢ Training
@ System Integration
@ Quality Assurance
@ Specialty Engineering
HODSE 23280 TIU0RRY 2005. 5. 20 2

9 5

Requirements for Certified
System Engiering Profgssional (CSER)*

@ Education — Bachelor’s degree/equivalent in technical
field
(Additional experience must be substituted for non-technical degree)

= 5 more years of engineering for non-technical Bachelor’s
(total 10 years)

= 10 more years of engineering if no Bachelor’s degree
(total 15 years)

% A copy of a college transcript or diploma is required to

substantiate attainment of the degree

L e e 2005.5. 20 24
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Requirements for Certified
System Engineering Professional (CSEP)*

© Recommendations from 3 System Engineering
Colleagues/Peers/Managers
@ Pass Certification Exam
¢ Application and Fee Submittals Required
= Application requires copy of degree transcript or diploma

= Application fee is $400 — discounted to $300 for INCOSE
members

= Test fee is $80 payable to Testing organization at time of exam.

INCOSE membership not required to participate in program E

HGUREERAZEE IR 2005.5.20 25

Basis of Knowledge for the Exam

@ Exam is based on INCOSE SE Handbook

@ Current SE Handbook Version 2A is available on
INCOSE web site

@ SE Handbook version 3 is in development.
Expected release is in 2006.

@ Exam will be updated for SE Handbook Version 3

AEOSERRAzETL0BEY S 2
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Certification Examipation

@ The certification examination is administered by an
independent test organization

@ The examination is two hours long
= It consist of 120 multiple-choice questions

= Each question will have about five possible
answers of which three are correct

= No credit is given for a partially correct answer
to a question

HGUSEERAZBAI0BEY 2005. 5. 20 27

Requirements for CSEP 3-Year Renewal®

¢ Continuing Education during Prior 3 Years -
120 PDUs

“ Renewal Application and Fee Submittals
=  Must be submitted before current certification period ends
= Continuing education log required
= Fee is $100 — discounted to $50 for INCOSE members

INCOSE membership not required to participate in program !

HGOSE B0 2005.5.20 28
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Continuing Education Credits
for Certification Renewal

Education Activity Credit
1 College or unit semester hour 45 PDU
1 College or unit quarter hour 30 PDU
1 Continuing Education Unit (CEU) 10 PDU
1 Professional Development Hour (PDH) 1PDU

1 hour of teaching of professional development coursework.
Teaching credit is awarded for teaching a course/seminar for the |2 PDU
first time only. Teaching does not apply to full-time faculty.

Authoring published papers, articles or books in any area 10 PDU
relevant to practice
1 hour of participation in professional and technical society 1PDU
working groups/management

Patents 10 PDU

1 hour of professional development in coursework, seminars, or
professional or technical presentation made at meetings, 1PDU
conventions, conferences, or exam preparation
EAEEILEE 2005.5. 20 20

i

Certification Program Features

@ Certification Program Architecture
= Initially only one level: Certified Systems Engineering
Professional (CSEP)(“Foundation Level”)

= Advanced and Specialty area levels of certification may be
added later

2005. 5. 20 30
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Certification Program Features(Continue)

@ Certification Program Operations

=  Administration
»  Establish examination opportunities
»  Implement procedures for handling applications
e Handle applications for certifications and renewals

= Management

< Certification Advisory Group establishes policy and provides
oversight to the Program

«  Program Manager implements policy/procedures, manages
operations, reviews and approves applications

+  Certification Application Reviewers are a pool of CSEPs to
review candidate qualifications

HBUSE 2= 1B UL RY 2005020 7
0 gno ° 2 H
Certification Organization
Board of
Directors
I i
/' W EON
Corporate Technical Gt . Admin
Advi Board
visory Support
Board . V&Y i
« Handbook : ‘ gggzz:'t
° WG Inputs . Advisory . | | * Test Support
 Group (CAG) |
s Certification
Application
Reviewers
HEOSE2Z A2 3aNU0EEY 2005520 z
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Program Manager

© Establishes and Operates Program Office

@ Appointed by INCOSE BOD to 2-year Renewable Term
Based on Recommendation of CAG

Establishes Program Procedures

Develops Program Budget for INCOSE Approval

© Ensures Satisfactory Interfaces and Services to All Clients of
the Certification Program

Publicizes and Markets the Certification Program
Monitors, Measures, and Reports on the Effectiveness of the
Certification Process

© Maintains Records of All Certification Activities

% ©

¢ ©

HaAzeLEsY 2005.5. 20 33

Certification Advisory Group (CAG)

o Provides INCOSE Oversight to Certification Program Office

= Represents INCOSE perspective and interests
= Members appointed by BOD for 3 year terms (staggered)
= Chair elected on annual basis by CAG members

@ Establishes Certification Program Policy

¢ Identifies Qualified PM Candidates and Provides
Recommendation to BOD for Appointment

@ Evaluates and Reports Program Manager Performance to
INCOSE BOD

& Monitors Program Metrics

o Provides Appeal Process for Contested Decisions

@ Oversees Certification Examination Content

(BlsEERALEIUNEY 2005. 5. 20 34
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Certification Application Reviewers (CARs)

@ Pool of CSEPs available for evaluation of applicants’
technical credentials
@ Applications assigned by PM to groups of CARs for
review (min of 3 per application)
@Pool established by CAG based on following criteria
« INCOSE member in good standing
= Current CSEP status
= At least 20 years of engineering experience
= At least 10 years of systems engineering experience
= Some experience in hiring/managing engineering/technical
personnel is desired, but not required.
@ Initial pool appointed by BOD
@ Additional CARs selected by CAG

HBOSE23sEm0Bel mssn

Certification Program Milestones

@ Certification Program Development Authorized by BOD
-1S 02

@ Certification Exam Beta Tested — IS 03

@ Certification Program Operational Plan Approved by
BOD - IS 04

@ Initial CAG and Acting Program Manager Appointed —
September 2004

@ Initial CSEPs Awarded — IW 05

@ Certification Program Available to Public via INCOSE
Web Page — March 2005

HGOSE2 B 0Eed 2005.5.20 2
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How Long il

R

Applicant

« Downloads information
from INCOSE web page

» Collects information

e Fills out and submits
forms via e-mail

* Pays fee on-line

It Take Mewtq Become Certified?

There is no one answer. Much depends on the applicant.

References submit
recommendations via
e-mail to INCOSE.
Applicant submits
missing material.

Applicant

» Schedules exam with test
organization

* Takes exam at test site

s Receives results immediately

¢ Schedules another exam if
needed

' 999999 1}

£ 999999 Y

......

f 999999 )

......

Time >
2 weeks 1 month 2 weeks
INCOSE INCOSE INCOSE sends
* Receives application & fee » Receives recommendations from CSEP certificate
» Checks completeness of submittal references and missing information via postal mail to
* Requests recommendations from = Evaluates education and experience applicant
references identified by applicant = Notifies applicant of evaluation
» Notifies applicant by e-mail that results. If minimum requirements
application was received and is are met, authorizes exam
complete or has missing material
[GUSE 2R ILI0EED 2005, 5. 20 37

What Changes Might Be Coming?

2 Selection of a Permanent Program Manager
@ Online Submission of Applications and Renewals

© Update the Exam After SE Handbook Version 3 Is

Introduced
¢ Review of Exam Training Programs
@ Internationalize the Program (Multiple Languages)

@ Multiple Levels of Certification

2005. 5. 20 38
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= SE Experience

= Education

= Recommendations
= Certification Exam

= Renewal

Continuing Education

HBOSE S A28 N0 2005.5.20
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= Administration
= Management

@ SE handbook & Al & 2!

-
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SE AHME TF FTET

e NHAME AIEE St 2N HE :2005.5
@ SE handbook & Al &2} : 2005. 7

o 2t AtotE HE L SE 0| ALS] Q1 E : 2005.6 - 8
@ Certification Exam Beta Test Al 2: 2005. 12

o SEXEME A2 9= :2006.1

o SE AHB A& & =1 :2006.1-6

2006 & SE Certification Program Al &

HGOSEEANBUIL0EED 2005. 5. 20
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