Integrated Multidisciplinary Engineering for theTentury: Pagel
Sudy Guide Version 14 11/06/2008 1:47:46 PM

Integrated Multidisciplinary
Engineering for the 2Xt Century:
Study Guide

Table of Contents

WY ThiS COUISE ...ttt e e e e e e e e e e e s e e e e e e e annnnees 2
(DTSl g o] 10 o OO PP EPP P PPPPPPRPRP 2
(O 10 {oTe] 1 1= 3 PP PP T PP TP PP PP 3
COUISE MOAUIES. .....eeeiieeiiiiiie et e ettt e e e e st e e e e e e s bbb e e e e e e s st b st e e e e e e s annbbneeeaeeas 3
Text DOOK and readiNGS........coooiiiii e e e e e e e e e e e e e e e e e e e e e e e e s e s s e s e aaanns 5
LIS A o1 1o TP RPRP P 5
e (oot o U (Yo =Y To [T )
[l oo U EY I (Y= To [T Vo PP EPPUPPUURURR 5
LT L =] (o] [T PP PRRPPP 5
EXEICISE CONMIEXL. .. .uiiiieeiiiiiiei ettt e e e e st e e e e e s bbb e e e e e e s aaab e e e e e e e e snnsbneeeeeeenanns 6
Link between modle knowledge component and eXErCiSES..........cccovveeeeeeeiieeieeiiiie e, 6
ProjeCt SUKUMU EXEICISE ... ..uuuuuiiiiiiiiiiiiiiieeieeiee e e e e eeeteaaeaaaeaaaeeeassaaeassaassassasanssasrsnnsrrresrrnrees 7
SEAMING EXEICISE ...ttt e e e e r e e e e e e e e e e e e nnnneed 8
Y/ 1= PSPPSR 8
Module 1. What are multidsciplinary engineering, interdisciplinary engineering, project
management and SYStemMS €NQGINEEIING. ......ocuuurriieeiiiiirriee e e e e s e e e s s annreereeee e 8
Module 2. WRY PrOJECES Tall........uiiiiiieiiiiee e 9
Module 3. An introduction O lifECYCIES...........ccoiiiiiiiiiie e 9
Module 4. A framework for understanding systems engineering...........cccoccvvveeeeeernnnns 10
Module 5. The competencies Of SyStEMS ENGINEET..........cccooiiiiiiiiiiireiiiieee e 10

Module 6.  Systems engineering in the needs definition phase of the system lifecycle..10

Module 7.  Systems engineering in the requirements phase of the system lifecycle.......11
Module 8.  Systems engineering in the design, construction and unit testing phases of the
SYSTEM [ITECYCIR....eeeee et e e e e e e e e e e e e e e e aae 11
Module 9.  Systems engineering in the integration phase of the system lifecycle.......... 12

Module 10. System®ngineering in the test and evaluation phase of the system lifecyclel 2

Module 11. Systems engineering in the operations and maiatre phase of the system
lifecycle 13

Module 12. Modelling, simulation and other methodologies, tools and techniques for systems
engneering 13

Development of this course was made possible by a grant from The Leverhulme Trust to Cranfield University.
Copyright Dr. Joseph E. Kasser®00 00011



Integrated Multidisciplinary Engineering for theTentury: Page?

Sudy Guide Version 14 11/06/2008 1:47:46 PM
Module 13. Wrap up and Student preSentations.............c.uuvveeeeiiiriiiiieee e 13
ASSIgNMENES AN ASSESSIMEILS. .......uiiiiiieeii it e e e e e e s r e e e e e s annnreeeeens 14
POSICOUISE aSSIQNMENL.........cci oo e e e e e e e e e e e e e e e e e e e e e e e e e e easeaaseasaaaanas 14
(€T To [ o Ko 11 (=] £ - VSRR 14
[ gTo =T o0 4 = T 15
The eXisting INfraStTUCIULE..........ooiiiie e e e e e 15
The context Of the PrOJECL.......oviiiie e e 15
The poPOSaAl PrOMUSEU...... .. e e rreeees 16
Photographs Of ENQAPOLIA...........ccoooiiiii it a e e e e e e e e e e n e e e e e e 16
CSRSN} GSR ! SNP & LJ..QS.Q4..QdzNNB.y..0.....LINR.2.5.Q.(.4..19
PrOJECE NEMESIS. ..cciiiiieeiie e e e e e e e e e e e e e e e e e e e 19
ProJECE RAGIALON.....cciiiiiiiiiiiicc e e e e e e e e e e e e e e e e e e e 19
PrOJECT DABIWIN. ...eiiiiiit ettt e e e et e e e e e e et e e e e s b e n e e e e e e e annnrees 20
ProOJeCt TEIMINAL.....eoiiieiee e e e e s e e e e e e e e eeeas 20
PrOJECT OCIOPUS. ...ttt e ettt ettt e e e e et e e e e e s e e e e e e e st b e e e e e e e s s reeeeeas 20
Details of the onstruction Of the COUISE..........uuiiiiiiiiiee e 20
The StakenOolder NEEUS.........oiii e e e 21
Assumptions underlying the design Of the COUISE............cooiiiiiiiiiiiiiiie e 22
COUrSEWANE MOAUIES ...ttt e e e e s e e e e e s s b e r e e e e e e e annnnreeeeeens 23
The pedagogy Of the COUISE.........uu e e e 24
(Y] (=TT o[l ST P PP PPP PP 25

Why this course

The purpose of this course is to begin the process of providing industry and government with a
pool of skilled personnel for the acquisition and maintenance of the systems thatpind&lst
century civilizationThis is an introductory course proving an overview of the topic and a flavour
of the details which should be more fully explored in defittough other coursesAs you read
these notes you will see that this course is very different to similar introductory courses. This is
because the course was systems engineered by determining the needs of the stakeholders
(employers (industry/government) students and academia) and then applying modern
educational methodoloigs with some principles from cognitive psycholoythe problem of
providing an effective learning opportunity to mature students who are employed in the work
force with correspondig demands on their timdn addition, unlike current similar courses, this
course views systems engineering from the problem solving perspe&iatailed information
about the design and implementation of the course is proviég¢dhe end of the document
starting on page0.

Description

The course introduces multidisciplinary and systems engineering and the need for their
application from the problem solving pgyective. The focus of the course is on
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Figurel Structure of the course

1 systems engineering,
9 the application of systems thinkingnd
I interpersonal communications.

Thestructure of the course showing thimkage between these elementspsovidedin Figurel®.
Providing a broad overview, the context for systems engineetimg competencies needed to
perform systems rgineeringand the lifecycles employed are discussed. The application and
measurement of systems thinking in the various phases of the project lifecycle is employed in
practical exercises. The course employs problem based learning to enhance the learning
experience.

Outcomes
At the end of this course, participants should

1. Have improved systems thinking abilities.

2. YRSNAGIYR UKS NBlazya T2NJ 0KS RAFTFSNBYU RST.

viewpoints on systems engineering.
3. Be able to identifyhe various types of problems faced by systems engineers in different
phases of the system lifecycle.
Be able to identify an appropriate tool or methodology to solve the problem.
Understand the need for systems engineers with different competencies, akills
knowledge in different parts of the system life cycle.
6. ! YRSNREUGOlIYR GKIG GKSNB AayQi lftgleéea  airy3ats
7. Be better than average systems engineers for theiel of experience

ok

Course modules

The course contains the followimgodules

! The terms HKMFQRP FRAT active brainstormingand systems thinking perspectives are explained in
their context in the descriptions of the modules.
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13.

An introduction to the design and construction of the course, followed bgtvare
multidisciplinary engineering, interdisciplinary engineering and systems engineering
Why projects fail

An introduction to lifecycles

A framework forunderstandig systems engineering

The competencies of a systems engineer

Systems engineering in the needs definition phases of the system lifecycle
Systems engineering in the requirements phases of the system lifecycle

Systems engineering in the design phases ofistem lifecycle

Systems engineering in the integration phases of the system lifecycle

. Systems engineering in the test and evaluation phases of the system lifecycle
. Systems engineering in the operations and maintenance phases of the system lifecycle
. Modelling simulation and other methodologies, tools and techniques for systems

engineering
Wrap up and Student presentations

The relationship between the modules is showrrigure2. The course is divided into four parts
as follows

1

Figure2 Relationship between course modules

Part 1begins with Module 1 whicprovides an introduction to the design and construction

of the coursethe contextual background tmultidisciplinary engineeringystems engineers

and systems engineeringince systems engineering is generally performed in projects,
Module 2 discusses the reasons for why projects fail and the lessons to be learned from
those failures. Projects take place in the context of a lifecycle, or a seragivities Thus
Module 3 introduces the topic of lifecycles to the students. Since systems engineering is
generally performed by systems engineers, Moddildiscusses the knoetlge, skills and
competencies for systems engineers. Projects take place in the workplace, a system
containing many different jobs and disciplin@fhiusModule 5 sets the context for systems
engineering by showing where and how it fits into the work ofatreg and maintaining
systems.

Since most systems engineers work in gystems development life cycSDLY Part 2
provides the knowledge about what systems engineers do in the various phases of the
systems life cycleand goes into details of the probies faced in traditional systems
engineering in the various phases of tBBLCConsequently,
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