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ABSTRACT

Managing large software development projects and
delivering them on time and within budget has proven tc be a
difficult task. The Dynamica Model of Software Project
Management, has been designed to support the management of
the software development process. The current interface to
the model, however, is not suited to the inexperienced user.

The objective of this thesis is to enhance the usability
and acceptance of the Dynamica Model of Software Project
Management. The design of the user interface accomplished in
this thesis is an attempt to provide the maximum benefit of
the model to the user by simplifying the process of using,
viewing, and storing results from the model. This allows

~he user to focus his or her attention on design

Q

onsiderations and interpreting model experiments.
Specifically the accomplishments of this thesis include

the develcpment of a menu system which provides a logical

format for accessing the Dynamica model and the creation of a

-

Cvnex model interface to aia in variable manipulation. N
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A. BACKGROUND

In recent years, rapid techneclogical advancements in
computer hardware, and the ensuing cost reduction of
equipment, has increased the demand for hardware and
consequently the demand on software. A tenfold increase in
software demand is expected over the next 10 years [(Ref.
l:pp. 55-62].

However, the growth in the software industry has not been
painless. There are currently numerous problems facing
software project managers. Software development projects
have been marked by cost overruns, late deliveries, poor
reliability and user dissatisfaction [Ref. 2:pp. 36-41] and
[Ref. 3:pp. 132-142). Only recently has the software project
manager seen the development of an assortment of "tools" to
ald him in estimating, tracking and forecasting costs,
schedulling completion dates, and in the myriad of other tasks
which are integral parts of the software development process.

The Dynamica Model of Software Project Management,
created by Tarek K. Abdel-Hamid while at the Massachusetts
Institute of Technology, is one of the exciting new "tools"
recently developed. [t is a comprehensive model of the

software development process. Written in Professional

Dynamo, the model integrates both the management-type
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functions (e.g., planning control, and staffing) with the
software production-type activities (e.g., design, coding,
reviewing and testing).

The Dynamica Model of Software Management can perform
several important roles. Its main goal is to aid the
software project manager in understanding the software
development process. The manager can conduct "what if"
experiments with the model to develop a more comprehensive
understanding of the interrel.’ onships of software
development variables. For example, what 1s the impact on
project cost of an increase in quality assurance effort. The
model allows the user to track, store, graph and plot large
amounts of project data, quickly and efficiently. In so
doing, the user can improve and fine tune his fundamental
understanding of the software development process through the
advantages gained by using a computer simulation model.

Secondly, the Dynamica model can be used tc aid the
software project manager in the actual management process.
For example, the model can be utilized to estimate project
cost, schedule completion time, and numerous other variables.

VYariables in a software development project can be changed

ard simulations can be run in a matter of minutes. This

=

strategies.

L.ows the manager to evaluate different management




T o T T S A S
SRR NCAEAT ST SRS RWERTR DG VNS Sl Sl G S SR UL P L P ALY ‘n = at

Currently the Dynamica model interface is limited to

simulations performed by the experienced model user. The
model does not provide the new user with any assistance or
guidance. For example, the model dcoes not define the
variakbles in the model or explain what options are available
tc the user.

To provide the maximum benefits from any computer based
system, great care must be taken in the design of the human
interface. User friendly systems are much more likely to
gain wide spread acceptance. Learning tc use and operate a
computer based system must be easy enough for the beginner
yet flexible enough not to constrain more experienced users.
The interface of the system, must stress simplicity and
efficiency without limiting the users creativity. The
inter face should be designed to focus the users attention on
important information and not clutter the screen with
inconsequential data. Feedback should be provided in a

timely manner to keep the users attention.

98]

PURPOSE OF RESEARCH

The objective of this thesis is to enhance the
effectiveness of the Dynamica Model of Software Management by
providing an improved user interface which enhances the
szefalness of the model for a wide range of users.

ni2Z 13 accomplished by determining the most commonly
used functicns of the Dynamica model and designing a systenm
2 3.low the user a simple method of access to them. The

3
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';3, design of the mcdel interface should build upon and

‘22: complement the menu intertface available in Professional
!?5 ODynamoc. The interface should be self documenting and lead
e

‘ﬁij the user through the process of selecting variables, running
ﬁ?i simulations and storing results. It should also allow the
"

e user to avoid the documentation as his/her experience level
1

:E: Jrows. Since a major purpose of the Dynamica model is to
N

b enhance the user's understanding of the software development
i

'}?: crocess, the interface should provids ~he tools the user

;i needs £for accessing, and analyzing all critical data created
o by the model.

..

1 C. SCOPE OF RESEARCH
'1;. The scope of this research will include the design and

Jdevelopment of a user interface for the Dynamica model

;fA atilizing the executive level interface of Professional

};} cvnamo - Dynex, DOS batch files, and the Extended Batch
;?‘ Language (EBL) menu facility EXECMAKE. The mcdel

i? documentation included in this thesis will in addition

éi cemprize a user's manual for the system.

; > THESIS ORGANIZATICN

;i Zhapter II will briefly discuss problem areas in the
‘?{ zuirvent metheds of scftware project management and the role
Sl

ii: ©I “he Dynaml.ca Model of Goftware Project Management to sclva
1 S
Li§ ~nose prceblems. The user interface developed in this thesis
‘;: “... oDe thoroughly demonstrated in Chapter III. In Charpter
4
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IV we discuss the system architecture for the user interface

developed in this thesis, and discuss the interrelationships

N of the sub components of the interface.
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IT. RESEARCH BACKGROUND AND OBJECTIVES

A. CURRENT PROBLEMS IN SOFTWARE PROJECT MANAGEMENT

There has been tremendous growth in the demand for
software systems over the past 20 years. The software
development process unfortunately, has earned an "infamous"
reputation for cost overruns, late deliveries, poor
reliablility and users' dissatisfaction [Ref. T:pp. 36-411 and
fRef. 3:pp. 132-142].

While significant progress has been made over the past 20
vyears in improving the technology of software development,
little research effort has been devoted to the managerial
issues.

Scftware Engineering Project Management (SEPM) has not
enjoyed the same progress (as the technology of software
development). While it might be argued that SEPM has
been defined, it is far from a recognized discipline....
The major issues and problems of SEPM have not been
agreed on by the computing community as a whole, and
consequently, priorities for addressing them have not

been widely established. Furthermore, research in this
area has been scant. [Ref. 4:p. 333]

o

THE DYNAMICA MODEL
The goal of the Dynamica model is to provide an
understanding of the dynamic behavior of software projects

arnd support the management of the software development

process [Ref. S:pp. 8-101.

N



The Dynamica model is a comprehensive system dynamics

model of the scftware development process. The model
integrates the multiple functions of the software development
process, including both the management-type functions (e.g.,
planning, control, staffing) as well as the software
production—~type activities (e.g., design, coding, reviewing,
testing) [{Ref. 6:pp. 6-11]. Such an integrative approach is
useful since it would prompt and facilitate a search for the
multiple, and potentially diffuse set of factors that are
interacting to cause some software project problem(s) [(Ref.
6:p. 147].

Another distinctive aspect of the Dynamica model is its
use of computer simulation techniques to handle the high
complexity of the integrative feedback model.

The behavior of systems of interconnected feedback loops
often confounds common intuition and analysis, even
though the dynamic implications of isolated loops may be
reasconably obvious. The feedback structures of real
problems are often so complex that the behavior they
generate over time can usually be traced only by
simulation. (Ref. 7:pp. 6-7]

The Dynamica model consists of the four subsystems shown

in Figure 2-1 (Ref. 5:p. 127. The Human Resource Management

[€))]
o
0]

3
&)

Dy .
A

tem captures the hiring, training, assimilation and
transfer of the project's human resources. The Software

froducticn Subsystem captures the design, coding, quality

azsurance, rework, and testing activities (Ref. 6:pp. 11-25].

The Planning Subsystem models the scheduling activities that
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ﬁ&j take place throughout the project's life cycle. The Control

o Subsystem captures the measurement of progress on the
{ project.
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f)” effort remaining
;i% Figure 2-1. Four Subsystems of The Dynamica Model
@ C. RESEARCH OBJECTIVES
j?f The goal of this thesis is to design and develop a user
35; interface for the Dynamica model which would improve the
’ﬁ _vnamiza model's utility as both a learning tool and a
LSAN
ol
N management support system. Three areas of the model
:ij interface are targeted for improvement: (1) ease of
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operation, (2) improved facilities for accessing, storing and
reviewing simulation results and (3) improved method of

AN variable manipulation.

e The Dynamica model currently is extremely difficult for

(- - the new user to operate. For example, the model does not

S provide the user with a clear guide for operation and there

'
’
b

71]

nc cniine help or documentation available. These problem

areas will be addressed through the design of a new menu type

:Q interface. The menu system will outline the functions

gﬁ available within the Dynamica model, explaining these

:3 functions, and make them easy to access and invoke.

i; One cf the major advantages of the Dynamica simulation
RN

.?: model 13 its capability to provide the user with a dynamic

and detailed picture of how model variables change throughout

the project's life cycle. One of the goals of this thesis 1is

.4}: to provide the user a easy method for data storage as well as
o piotting, graphing and printing the simulation results.

R A standardized repcrt format and plot functions will be made

- available to the user via the menu system.

i
L
o
» e

Y inally, the Dynamica model needs to provide the user
'-\'.

R witn a framework for manipulating variables and controlling
- ~nhe medel. Professional Dynamo provides the experienced

‘f Tcdel nullder an executive inter face language, Dynex, for
oo :reat.ing an easily understood format for model manipulation.
o , : . o : .

e 4 304l o0f this thesis 15 the design and coding of a dynex
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intarface for *he model. This interface will contain the
finitisns 0f .8 se.ected variables and allow their

manigulation within the model.
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ITI. INTERFACE DESIGN

A. INTRODUCTION

This chapter provides a detailed description of the user
inter face. It provides explanatory information on the
portions of the interface visible to the user. In effect, it
is a manual for the system, providing guidance on operating
the system and explaining its characteristics.

The user interface for the DYNAMICA MODEL OF SOFTWARE

MANAGEMENT consists of three main parts: (1) the Model Menu

r

and i{ts Submenus, (2) 24 batch files called by the Model Menu
and {(3) the Model interface written in DYNEX (the executive
interface language of Professicnal Dynamo).

To operate the Dynamica model requires an IBM or IBM
compatible XKT/AT microcomputer, with 640 K of RAM and either
a nard disk or 1.2 meg floppy disk. Microsoft (MS) or

aersonal Computer (PC) DOS 2.xx or greater is also required.

Section B of this chapter contains a complete tour of the

THZ O MAIN MOCDEL MENU AND ITS SUBMENUS

7 nitiate “he main Model Menu type (menu) followed by

o5 : s 1% ~he 270 orompt of the directory containing
P

. T2z i othe Susztam 23K, Figure 3-1 wi. a3appear on *he
n_'.

. . - . .

- Ty or o untformity and clarity when reading interface
-

®

b7 ment i ion sr prompts, the keystrokes required as input
<

. 11

i

-'-J'

L

o

b,

L.' -
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k<
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4

;2 will be placed in parenthesis. Unless otherwise stated,
- input may be lower or upper case.)
{

?: *od Kok KR K ko R K Kk e W W e vk vk kY e W e e ke vl ke ok e s sk e ok e T R R e T e kT W ke o e Rk ok kR e %
- MODEL MENU

{f FOR THE DYNAMICA MODEL OF SOFTWARE PROJECT MANAGEMENT
.'. IR E R R AR EREE RS EE R AR ESEREL SR AFE SRRl RESEEREERSREEREREEEESESSd
i

\

e 1. INTRODUCTION TO THE MODEL MENU

o 2. HELP FACILITIES

ﬂﬂ 3. VARIABLE MANIPULATION

o 4. RUN SIMULATIONS

“

:{ 5. TC STORE AND PRINT RESULTS

o

o5 6. VIEW RESULTS AND PRINT GRAPHS

)

= 7. EXIT TO DOS

:“';-:

:Qf Choose an option: (ESC exits menu)

(SN

Figure 3-1. The Model Menu

The user needs only to type the number of his/her

election and follow the prompts to move through any of the

4]

N menu items selected. Pressing the escape key at any submenu
¥ Wwl.. return the user to the next higher level menu until
6' reaching the Mcdel Menu's main screen Figure 3-1.
: The Model Menu provides the user six topic areas to
—~hcose from. Menu op*tions are explained beliow in the order
™'Y :13ted in the Model Menu of Figure 3-1. All submenus of an
% -7
;5 ~ghitn ‘e2.3., selecting option ! provides the user a submenu
e 2f the same title with three additional selections) will be
~i
dizcussed before proceeding tc the next menu selection.
&
- 12
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The first option on the main menu is INTRODUCTION TO THE
MCDEL MENU. If selected, the user is presented the submenu

shown in Figure 3-2.

AR R RS LA RE RS AR R RS EEE SRR A SRR R R R AR R RREESRRREEREESRSSRERERENS]

INTRODUCTION TO THE MODEL MENU
THE FOLLOWING MENU PROVIDES INTRODUCTORY INFORMATION TO
NEW USERS

R e KR R K K R R K KK K K Rk R KR K K K R K K K K Kk kR R R K Kk Kk K K Kk K KK K K K X R R KK
1. PURPOSE OF THE MODEL MENU
2. HARDWARE/SOFTWARE REQUIREMENTS
3. SUGGESTIONS FOR USING THE MENU

Chocose an cotion: (ESC exits menu)

Figure 3-2. Introduction to the Model Menu

The three user selections available in Figure 3-2, provide

introductory information on the operation of the model menu.

The three selections are (1) Purpose of the Model Menu, (2)

Hardware/Software Requirements, and (3) Suggestions for
Using the Menu, Figures 3-3, 3-4 and 3-5.

After returning to the main Model Menu, selection of
cption # 2, Help Facilities, provides the user access to the

submenu siown i1n Figure 3-6.
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S WELCOME
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A
1\n WELCOME TO THE MCDEL MENU ! JUST BRIEFLY,
RS LETS DISCUSS WHAT THE MODEL MENU IS AND WHAT
N IT ISN'T, TO HOPEFULLY AVOID ANY CONFUSION AS YOU
e BEGIN TO FAMILIARIZE YOURSELF WITH THE DYNAMICA
-g{ MODEL OF SOFTWARE PROJECT MANAGEMENT.
. I. COMPONENTS OF THE MODEL MENU
THE DYNAMICA MODEL OF SOFTWARE PROJECT

MANAGEMENT IS A SOPHISTICATED SIMULATION MODEL
S WRITTEN BY DR. TAREK K.ABDEL-HAMID, IN PROFESSIONAL
{ DYNAMO. PROFESSIONAL DYNAMO (ABBREVIATED PD ) IS
P A HIGH LEVEL SIMULATION LANGUAGE CREATED BY PUGH -
o ROBERTS ASSOCIATES, INC.
e, ACCESS TC THE SYSTEM DYNAMICS MODEL OF
Sy SOFTWARE MANAGEMENT IS PROVIDED BY THE MODEL MENU.
Y THE MODEL MENU, WRITTEN USING EXTENDED BATCH LANGUAGE,
D LOS COMMANDS, SEVERAL PUBLIC DOMAIN BATCH FILE
i UTILITIES AND THE PD INTERFACE LANGUAGE DYNEX, HAS
ot BEEN DESIGNED TO EASE AND SPEED USER ACCESS TO THE
;ﬂ: MODEL AND AID IN THE MANIPULATION OF SIMULATION
.‘::-'. RESULTS.
-'..::.
®. HIT ANY XEY TO CONTINUE.
.
P

Figure 3-3. Purpose of the Model Menu
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HARDWARE AND SOFTWARE REQUIREMENTS

A A S AL RS AL LELASEEEEEEAEEEEESERSEESEEEEEESESSEEDSIEEEREESEIRSERISES ]

HARDWARE:

THE MODEL REQUIRES AN IBM OR IBM COMPATIBLE
A7T/AT MICROCOMPUTER, WITH 640 K OF RAM AND A HARD
DISK OR 1.2 MEG FLOPPY.

EXECUTION OF MODEL SIMULATIONS IS A VERY
NUMERICALLY INTENSIVE OPERATION. THE EXECUTION
SPEED INCREASES TREMENDOUSLY WITH THE USE OF A MATH
CO-PROCESSOR CHIP.

THE MODEL PROVIDES SUPPORT FOR THE MOST COMMON
GRAPHIC DISPLAY MODES, MDA, CGA AND EGA. THE MODEL'S
USE OF COLOR IS DESIGNED TO ENHANCE USABILITY BUT IS
NOT A REQUIREMENT.

SCFTWARE:

THE MODEL REQUIRES MS OR PC DOS 2.xx OR GREATER.
CHECK TO MAKE SURE ALL THE FILES LISTED ON THE SYSTEM
DIEK ARE PRESENT IF ANY PROBLEMS ARISE.

HIT ANY KEY TO CONTINUE

Figure 3-4. Hardware and Software Requirements
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e SUGGESTIONS
E:“.:.- (AR A AR L R R R LS R R R R A RS LA S AEERREEEEREEEEESEEEEEEREENEEESEREEIS
.',
o THE FIRST RECOMMENDED ORDER OF BUSINESS FOR
e ALL NEW YJSERS IS TC FAMILIARIZE YOURSELVES WITH THE
:}Q MCCzZL MENU. TAKE A FEW MOMENTS AND EXPLORE ALL THE
iq MZINU SELZCTIONS. THERE IS NO NEED TO ZNTER DATA CR
N RESPOND TO ANY OF THE QUERIES, JUST SCAN THE SCREENS
?f AND HIT ENTER OR ANY KEY AS PROMPTED TO CONTINUE.
COR% THIS WHOLE PROCESS SHOULD ONLY TAKE YOU 10 MINUTES
e OR SO.
\ HIT ANY KEY TO CONTINUE
el Figure 3-5.1. Suggestions for Using the Model
~::' LA AR NS A AL SR SRR ARESEESERESEEEEEEELEEEEEEEEEEEESEERERESSEEEREIRE]
~:,3 REVIEW THE MODEL VARIABLES
'-;:: AN AR SRS RS AL SR RS A EREESESEEEEEERREEEEEEREEREEEREEERERERERSERSS?
o
if“ LF ¥YCU PLAN TO USE THE MODEL TO SIMULATE A
- . £ARTIZULAR SOFTWARE PROJECT THAT YOU HAVE DATA ON,
2; THZ MCDEL SHOULD gE CUSTOMIZED TO REFLECT THAT
o SEOJECT. YDNUR FIRST STEP TOWARDS THAT GOAL OF MODEL
2? CAZAMET :?I:ATIL\ :3 77 REVIEW THE DEFINITIONS OF
AN JHEOAZTUSTAZ TAPIAZLES WITHIN THE WGDEL THESE
o :Z?I%I ZDVS ADE AVAILABLE BY SELECTING # 3,
N CAPIAZLE MANIPULATICN FROM THE MODEL MENU.
o HIT ANY KEY TO CONTINUE
°.
AR Figure 3-9.2. Suggestions for Using the Menu
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HELP FACILITIES
‘J” INTRODUCTICN TO DYNAMICA AND PROFESSIONAL
AN DYNAMO HELP FACILITIES
N R R R R R R R R R R R T R R R R R R E R E R R R R R EEEEREREEERREX
N
N e
R 1. OVERVIEW OF HELP FACILITIES

2. ONLINE MODEL HELP INFORMATION

3. PROFESSIONAL DYNAMO HELP?

Chcose an option: (ESC exits menu)

Figure 3-6. Help Facilities
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Selection # 1, Cverview of Help Facilities, provides the

hd '
CRRU

O
e
e

s3er with an explanation of the two types of help facilities

availaple in the model Figure 3-7.

AR R R R R EEEEEEEEEEREEEEREEEISEE S SIS S SIS EEIEEIESSIII IS

OVERVIEW OF AVAILABLE HELP FACILITIES

A A S S A RN SRS EEEIEENIIEI S5 EEEEEEISEEES IS I

THERE ARE TWO TYPES OF HELP AVAILABLE TO THE USER:
(1) CNLINE MODEL HELP
(2) PROFESSIONAL DYNAMO HELP

* Pl R ]
- i [
“‘ .'\’ .." U % .‘. "-‘_'-‘ "r A'- "- A

Pl

h > e
VY IASAEARSEL RS

(1) ONLINE MODEL HELP IS AVAILABLE TO THE USER

WHEN UTILIZING SELECTION # 3 OF THE MAIN MENU -

YARIABLE MANIPULATION. AT ANY PROMPT, THE USER

NEED ONLY TO TYPE (HYELP (H)ELP TO GET A LIST CF
ATAILABLE HELP CATEGORIES.

L

ok

ROFESSIONAL DYNAMC HELP PROVIDES THE MORE

p
XPERIEZNCED MODEL UBER ACCESS TO 8 PD HELP TCFICES.

[
(1)t

¥R

HIT ANY KEY TO CONTINUE

3

-
RN
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igure 2-7. QOuverview of Help Facilities
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i Selection # I, Online Model Help Information, explains

e creraticon and capabilities c¢cf online model help Figure

Selecticn 3 3 , Professional Dyname Help, presents the

Z32r 3 3uomenl containing a list of the PD Help Facilit:ies

avallapble Figure 3-9. Professional Dynamo Help is listed in

LA R RS A A S LA LR AL SR AL E AL AEEEEALESESEEESEESESENSEESIEINSNSSII I

OCNLINE MCDEL HELP INFORMATICN

X K XX T X W XXX TN KKK KK KKK K KKK KK KK KKK KK AN KK KKK KK KW w k¢ hw

°

5 THE DYNAMICA MODEL OF SOFTWARE PROJECT MANAGE-

: MENT HAS THE CAPABILITY FOR EXTENSIVE, USER DEFINED,
' EASILY MODIFIABLE HELP. ACCESS TO THIS HELP IS

- AVATLABLE WHILE UTILIZING MAIN MENU SELECTION # 3.
=5 MODEL & VARIABLE MANIPULATION. THIS HELP CAPABILITY
[ ¢ 1S A FEATURE OF PROFESSIONAL DYNAMO, DESIGNED BY
SUGH-ROBERTS ASSOCIATES, INC.

TC ACCESS AN EXAMPLE OF THIS HELP, THE USER
SIMPLY TYPES (H)ELP (H)ELP FOLLOWED BY ENTER.

HIT ANY KEY TO CONTINUE

"1}

3

ul
[
[
iD
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|

[¢9]

Online Model Help Information




I B AR SR N EREEENEIEESEESSESIEIEEEIESIII IS I I A S

fROFESSIONAL DYNAMO HELP
THE FOLLOWING MENU PROVIDES ACCESS TC
PD HELP FACILITIES

LIRS A AL A AL IS A AR SE A A A b b A0 b b 20 Jb 20 20 b 2b db 20 20 b 20 28 Jh Jb Jb 4 A0 S Jb A0 2b S b b 2b Jb b 28 25 20 Ah b Ab 2b 2 % 4

1 OVERVIEW CF PD KELP
2. DYNEX HELP

. EDITOR HELP

(3R}

MULATION HEL?P

da
W

[ox

TCOLS HELP
5. TRANSLATOR HELP
7. JTILITIES HELP

8. VIEW HELP

Chcose an option: (ESC exits menu)

igure 3-2. Prcfessional Dynamoc Help

Feturning *to the main menu, we now discuss Model Menu

cction # 3, Yarlable Manipulation. The objective of this
ze.ecztion 15 define the varlables £for the new user and allow
manipualation of tThese variablies in the Dynamica model. This

CComp.llzned viz the Dynex Model Interface, written for

Tnlf thnezlsz in Profeszsional Dynamo's executive level
CroIrarming Language Cynex

The Tynesw lnterface allows the user to view and

TN i 1iv1as.e ra_ues witnin the medel. After selectin

Jf2rolasoe Manipuiation the user 13 presented Figure 3-10. The

curnoze 2 figure 3-10 is simply to acknowledge to the user

19
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that the selection has been activated and to prevent him from
having to stare at a blank screen for the four to five
seconds required to load the Dynex Interface. The local time
and date will be displayed if the computer in use has a

battery powered clock/calendar.

THE MODEL IS BEING LOADED !

Local Time
Local Date

Flgure 3-10. Variable Manipulation

After the Dynex Model Interface is loaded the user will

be presented Figure 3-11.

A A SRS R AESALRESREEEESESAREAREESR SRR SER S SR SRS RERERERERERERERER]

THE DYNAMICA MODEL OF SOFTWARE PROJECT MANAGEMENT
March 1988

LB A SRR EAEEASSEEEEES SRR EEREEE SR ERRASRRRERRRlERREEREERERERERE]

Press ENTER for a brief introduction to Model
and Variable Manipulation. It is suggested
reading for all new users of Dynamica.

Experienced users will most likely want to
skip directly to Model and Variable Manipulation.
To do so type (n)o followed by Enter.

Press Enter or (n)o followed by Enter
to Continue

Figure 3-11. Dynex Interface Introduction

The in%roduction, shown in full in Figures 2-12, 3-13,
-14 and 3-15, is appropriate for new users of the Dynamica
model, but may be skipped if desired by the experienced user.
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The Dynex Model Interface then identifies, and defines

the 18 model variables in Figures 3-1l6c and 3-17 which are
avaiiable to the user to manipulate. The variables are
divided into four categories: (1) Estimated Actual Project
Size, (27 Variables Characteristic of the Organizational
Environment, (3) Policy Variables, and (4) Model Control

Yariables.

L E RS AR EEE S S S AL E RS S S SRR S LSRR EEREERESEEESENRS RSN SEESNES

NELZOME 7O PROFESSICNAL DYNAMO AND THE DYNAMICA MCDEL
OF SOFTWARE PROJECT MANAGEMENT page 1

LA SRS AR R LS EEEEEREEESEEEEESERESESEEESESENSESESEEESSEEESEEEEEEESS]

INTRODUCTION

Professional Dynamo is a high level model simula-
tion language that has been used to create THE DYNAMICA
MCDEL QOF SOFTWARE MANAGEMENT. You need to have no
“nowledge of how Professional Dynamo works to use the
model .

THE DYNAMICA MODEL OF SOFTWARE PROJECT MANAGEMENT,
here after simply referred to as DYNAMICA, is a
sophisticated simulation model designed to provide
assistance in understanding and estimating the numercus
and complex variables dynamically involved in a large
scftware development project.

Press Enter to Continue

figure 3-12. Dynex Interface page 1.
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Introduction page 2

LB A L LSS RS LR LRES SRR EEELSSELRSSEREEEREREEEEEESESEEEENNLSESS]

To speed you on your way, a menu system has been
developed to help you access the model which is
written in PROFESSIONAL DYNAMO. This menu allows the
user to customize the mecdel to fit a specific software
project and conduct "what if" type experimentation.
The user may access any of 18 variables or table
values, from four catazTiries.

Press Znter fto Continue

Figure 3-13. Dynex Interface page 2
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Introduction page 3
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w#hen addressing a particular variable, the user
may chose any value or use a previously defined value.
Thanges to variables from your last simulation are
automatically stored with your simulation results 1if
v21 chose to store your results.

fcur first step after you become familiar with the
mechanics of the model will be to adiust all the perti-
nent varilables to cusztomize the model Lo represzent any
specific software prcoiect you might have in mind.
Trtherwize, ynu may use The mcdel "as 13", to conduct
Jour experimentation in -he relationships of the

sl LAl 2

(0

Press Enter *o Continue
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Introduction page )

A S AR A S EREEAEEELEEASEESEESESEESEESESEESEESEEESERERSESESEIEIEEIEIEES

The DYNAMICA MODEL OF SOFTWARZ PROJECT MANAGEMENT has
ne zctential for extensive online help facilities.
ently, only one aspect of the online help facility is
oyed, that being HELP on HELP. This has been done to
nstrate the available capability. To view the HELP on
, type (hlelp followed by a space and (h)elp again
owed by striking the enter/return key.

Press Enter to Continue

Figure 3-15. Dynex Interface page 4
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VARIABLE MANIPULATION page 5

IR SR AR LSRR LSRR SRR SRR SRS SRS ERRRARASEASESNNESNELESENESSEEESS]

The following 18 model variables of Dynamica are
adjustable via the menu.
They are grcuped in 4 categories for easzy access.

Al

I. ESTIMATED ACTUAL PROJECT cIZE

L. ROBDSI .. o i, Real Job Size in DSI
oI VARIABLES CHARACTERISTIC OF THE ORGANIZATIONAL
ENVIRONMENT
A. Productivity
2. DSIPTK...... Delivered Source Instructicn
Per Task
B. Quality
3. TNERPK..... Error Rate Per 1000 Delivered
Source Instruction
C. Staffing Variables
4. HIREDRDY.......... .. ... ..., Hiring Delay
5. ASIMDY............. ... Assimilation LCelay
6. AVEMPT................ Average Employment
I1I POLICY VARIABLES
A. Estimation
7. UNDEST....... Task Underestimation Factor
8. TOTMDLl..................... Total Mandays
S 2.0 TDEYVI. ... Time tc Develop
;f Press Enter To See the Remaining Variables
o
Ve
oy
}i Figure 3-16. Dynex Interface page 5
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MODEL ANC VARIABLE MANIPULATION page 6

uJ

Rescurce Allaocation
10, DJEVPRT ....% of Effort Assumed Needed Ecr
Cevelopment

Il TPRMQA....Fraction of Manpower Devoted to
Quality Assurance

12. INDUST....... Initial Understaffing Factor
13, WCWFLl........... Willingness to Change the
Wwork force
. Staffing
13. TRPHNR. ... ... ... % of Experienced Employee

Effort to Train a New Employee
15. AMPPS........ Average Daily Manpower/Staff
Expended on Project
MODEL CONTROL
16. MAXLEN.............. Max Length of Project
17. SAVPER............... Save Period for Data

Press Enter to See Varlable Definitions
or to Manipulate Variable Values.

Figure 3-17. Dynex Inter face page 6
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The user may select to first look at a brief explanation

oI the variables, or go directly to variable manipulation as
shown in Tigure 3-18. To make a selection, type the number
cf¢ the choice or choices, separating each number by a space
cr a comma. Zf no choice or an illegal choice is made, Dynex

will prompt the user to reenter all of his choices again.

* NNk kR kK Nk e kR ke ok R W R K kR R R K R R e kv e ek R e % e e ke ok ke ke ke kR R ke R R kR ok ke ke

MCDEL AND YVARIABLE DEFINITION AND MANMNTPULATION page 7

LA AR SRR E LS A EEE SRR E LA S S SRR RS E SRR Rl EERERRER RS RS RERREEE RS

Select cone or more of the following eight topic areas.
Ycu may chose to first lcck at a brief explanation of the
var iables or go directly to variable manipulation.

I. MODEL VARIABLE DEFINITIONS
1. ESTIMATED ACTUAL PROJECT SIZE DEFINITION
2. VARIABLES CHARACTERISTIC OF THE ORGANIZATIONAL
ENVIRONMENT DEFINED
POLICY VARIABLES DEFINED
MCDEL CONTROL VARIABLES DEFINED

(&9

2. MANIPULATION OF MODEL VARIABLES
5. ESTIMATED ACTUAL PROJECT SIZE
5. VARIABLES CHARACTERISTIC OF THE ORGANIZATIONAL
ENVIRONMENT
POLICY VARIABLES
MODEL CONTROL VARIABLES

[CEN

Enter the number(s) of your selected choices.
Separate each choice by a space or a comma.

.gure 3-18. Dynex Interface page 7

.o tf cThoize 1 from Figure 3-18, provides the
protrne definition cf Estlimated Actual Project Size Figure

lhe Lszer 13 astomatlcaily returned to the main Model
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Menu after reviewing the last choice selected. Let us as

for the sake of this tour that the user has selected all

eight choices.

(B A A SRR AL LR ER SR LA L EEE RS EEEESESEESEEESE SN IS ESSSIEES.]

ESTIMATED ACTUAL PROJECT SIZE DEFINITION page 8

A A A SRS EEEREESESERER RS EESEREEEREEEESSRRESEESEESEIESEESSESSES

REAL JOB SIZE IN DSI...... e RJBDSI

The real size of the software project in delivered
source instructions (DSI) with comments. The follcwing
definitions are from Boehm, 1981.

Ceiivered. This term is generally meant to exclude
nondel ivered support software such as test drivers.
However, 1f these are developed with the same care as
delilvered software, with their own reviews, test plans,
documentation, etc., then they should be counted.

Scurce Instructions. This term includes all program
instructions created by project personnel and processed
into machine code by some combination of preprocessors,
compilers, and assemblers. It excludes comment cards
and unmodified utility software. It includes job

sume

* K

* *

control language, format statements and data declarations.

Instructions are defined as lines of code or card images.
Thus, a lline containing two or more source statements
counts as one instruction; a five-line data declaration
counts as five instructions.

Press Enter to Continue

Flgure 3-19. Dynex Interface page 8

e.=2ction # 2, Variables Characteristic of the

_rganizatisnal Environment, presents the user the £ive

sartagles definitions shown in Figures 3-20, 3--21, =xnd 3-
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VARIABLES CHARACTERISTIC OF ORGANIZATIONAL
ENVIRONMENT DEFINITION page 9

€k e K X KK A R R K R Rk ek ok R R Sk ke e ok Sk ke e ok e K e ke R W e e e R K R R T e Wk ok K kR R kX

DELIVERED SOURCE INSTRUCTION PER TASK.......... DSIPTK

This parameter is set to the value of the nominal
ceotential productivity in the organizatiocnal environ-
ment being modeied. For example, if the nominal
pctential productivity is 50 DSI/Man-Day then DSIPTK
would be set to 50.

TRROR RATE PER 1000 DELIVERED SOURCE
INSTRUCTIONS (KDSI) .. ittt i et e e e TNERPK
TNERPK is the number of errors committed on the
verage, per 1000 DSI, as the software project i- being
- © is not a single number but rather a table
This allows the user to set different error
res at different stages of the project's lifecycle.

Toan (LU

Press Enter to Continue

Figure 3-20. Dynex Inter face page 9
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VARIABLES CHARACTERISTIC OF ORGANIZATIONAL
ENVIRONMENT DEFINITION page 10
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HIRING DELAY o e e e e HIREDY
HIREDY is the average delay time, in work days,
incurred in adding new staff members tc the project.

ASSIMILATION DELAY o e ASIMDY
ASIMDY is the average time needed to assimilate newly
red perscnnel into the project, measured in workdays.
.3 the time required for orientation, institutionali-
ion and training.

Press Enter to Continue

“lgure 3-21. Dynex Interface page 10
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YARIABLES CHARACTERISTIC OF ORGANIZATIONAL
ENVIRONMENT DEFINITION page 1.

€KX K LR KK KKK KK KKK AKAKEKXAKI KA AKX LKA KARXKKRKKKAKK A KKK KK KK * K

AYERAGE EMPLOYMENT .. e AVEMPT :
AVEIMPT is5 the average employment time of prcject team
members, measured in working days. It is indirectly

proporticnal with TURNOVER. For example, the smaller the
AVEMET <he larger the turnover rate, and conversely, the
smaller the turnover rate the higher the AVEMPT.

Press Enter to Continue
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igure 3- Dynex Interface page 11 ‘

Selection # 3, Policy Variables, presents the user the
definitions of the seven policy variables shown in Figures
2-23, 3-24, 3-25, 3-26, and 3-27.

Zelection of # 4, Model Control Variables, presents the

s3er the definitions shown in Figure 3-28. The Dynex j

in-erface allows the user to adjust two model control

varilables. These variables provide the user control over
“ws ispects of model operation.
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ZLICY VARIABLES DEFINITIONS page 12
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TUTN ONIER OESTIMATION FACTCR e UNDFST
visrz.ozin3 1Z 3 larde prorv.em ln groject managemenc:.
T 1013012 3..2Ww3 “he to experiment with differenct
3. i=2 Lt inlerasTimaces. Thus to simulate a situation
voer2 Tne prciect s5ize 15 initially underestimated by
m %, Tnl3 variacie weuald pe set to 0.25.
TTTAL MAN DAYS e TOTMD1
TCTMDI s the man-day estimate produced at the start
tf tne project, for design, coding and system testing of
Toe Crocect
TIME TO DEVELOP o TDEV1
TOEVY represents the estimated time, measured in work
iaxys, for the design, coding and testing stages of the
croiect, produced at the start of the project. For example,
% the initial project duration estimate was 16 months,
T2E7L would be egual to (16 x 20) or 320 working days.

Press Enter to Continue

T
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f. Figure 3-23. Dynex Interface page 12
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fOLICY VARIABLES DEFINITIONS page 13
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111

’:ﬁ; % 0% ZFFORT ASSUMED NEEDED ¥

N This variable i1s used to aliocate the projected tctal
budget, measured in Man-Days, for the development (which

Y includes design and coding! and testing phases. For

e example, if it is decided that 80% of the total Man-Days

N wcul.d be allocated zo development ancd 20% to testing, then

’ DEVPRT would be set to 0.80.

CR ZEVELOPMENT ...... .... DEVPRT
o

TRACTION OF MANPOWER DEVOTED TO QUALITY ASSURANCE ....TPFMQA
P TPFMQA is the percent of development effort allocated
S _n the project's plan for QA acoivities during the design
. coding stages. It is not a single number but rather 3
able functlion that allows the user to change the number
£ Man-Days allocated to QA at different stages in the
r
r

%o

oject lifecycle. A value of 0.20 at scme point in the
oject would indicate that at this point, 20% of the
o Man-Day budget 1is allocated to QA.

Press Enter to Continue

. Figure 3-24. Dynex Interface page 13
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POLICY VARIABLES DEFINITIONS page 14
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; INITIALD UNDERSTAFFING FACTOR ... e e INDUST
The project's average staffing level is equal to the
total number of Man-Days divided by the project's
uration. Typically, the project will start with

e zZeam which grows in size. Thisz variable

h e of the starting group. Thus a value of

£ the startup team 15 half the s5ize of the
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Figure 2-25. Dynex Interface page 14
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POLICY VARIABLES DEFINITIONS page _.%

A A SRR NS REEASELE R AR R EREEEEEEEREEESERESEENESEIIENSIEEISEIII IS

WILLINGNESS TC CHANGE THE WORKFORCE . .................. WCWF1

orn deciding upon a "Workforce!" level desired, project
managers typlcal..y consider a number of factors. Cre
.mportant factor 1s the project's scheduled completion dacte.
A5 part c¢f the planning functicn, management determines the
wcrefocrce level that it believes i1s necessary to complete the
crciect on schedule. In addition to this factor, considera-
Tion 13 also given to the stability of the workforce. Thus,
cefore adding new project members, management tries to
czntemplate the project employment for new members.
Cifferent organizations weligh this factor differently. In
j2nerai, tne relative welghing between the desire for work-
fcrce ztability on one hand and the desire to ccmplete the
crafect on time, on the other, is not static, but changes
dynamicaily throughout the lifecycle of the project. For
2xamp.e, toward the end of the project there is typically
ccnsiderable reluctance to bring in new people, even 1f the
cr2iect 13 tcehind schedule. It would take too much time and
affort { relative to the time and effort that are remaining)
Z2 acgualint new people with the mechanics of the project,
inteqgrate them into the project team and train them in the
necesszaryy technical areas.

for More Information of WCWF1
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ACWF1 DEFINITION CONTINUE page 1o
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These managerial considerations are operational in the
follows: WORKFORCE LEVEL NEEDED = (INDICATE

zl: * (WCWF) + (CURRENT WORKFORCE) * (1-WCAF)

ing Factor (WCWF) is termed Willingness to

In zhe early stages of the project when "Time Remaining"
generally much larger than the sum of "Hiring Delay" and

the "lMverage Assimilation Delay"” WCWF would be egual to 1.
wnen wCWE 13 = 1, the "Workforce Level Needed” in the above
2guation would simply be equal to the "Indicated Workforce
Lavel," L.e., anagement would be adjusting 1ts workforce
Zize o the level it feels 1s needed to finish on schedule.
The "Indicated Workforce Level" can be determined by dividing
trne amount of effort that management perceives 1is still
rema.ning (in Man-Days) by the time remaining to complete the
crciect 1n days.

wren the "Time Remaining" decreases, ASSIMILATION DELAY

A5IMDY: could be set to equal exactly 0. The "Workforce
_Level Needed" in the eguation would thus be egual to the
"Zurrent Workforce” i.e., management attempts to maintain

ects workforce dt its current level, and make
t3 to the schedule instead.

Press Enter to Continue
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POLICY VARIABLE DEFINITIONS page 17
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TRAINERS PER NEW EMPLOYEE . ... .. ... .. i TRPHNR
In most organizaticns, training of new employees is
carried out by the more experienced employees. This variaklie

defines the fraction of an experienced staff member's time
that is devoted to train new hirees. For example, a value of
0.2 indicates that on the average each new employee consumes
20% of an experienced employee'’s time for the duration of

the assimilation delay.

AVERAGE DAILY MANPOWER PER STAFF EXPENDED
ON PROUECT ........................................... ADMPPS
Project members are often cnly assigned part-time to
a1 project. ADMPPS defines the % of time that the team
members devote, on an average to the particular project being
simulated. For example, if staff members tend to divide
their time equally between two projects, i.e., half of their
time 15 spent on project & and the other half is spent on
project B, then ADMPPS would be = 0.5.

Press Enter to Continue

Figure 3-27. Dynex Interface page 17
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f;k MODEL CONTROL VARIABLE DEFINITIONS page 18
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MAK LENGTH CTF PROJECT . o e MAXLEN
Thiz model control variable is useful In contrclling
“he simulations It precludes the model from continuing a
SN simulation beyond a predetermined length, e.g., 1000 days.
o SAVE PERIZD FOR DATA e SAVPER
This model contreol variable allcws the user to adjust
“he models save period for data for later viewing. For
H axampie, 1£ the user sets the SAVPER = 1, the mcdel will save
3ll wvarlable values on a daily basis, this data would be
zvailable for the user %o examine and plot at the end of a
- 3imul3asion. A SAVPER of 10, saves values every 10 days. This
e orovides the user With a trade off between the time required
-7 for 3 simulation and the level of detail of the results.
°
Ei- Press Enter to Continue
el
Figure 3-23. Dynex Interface page 18
o
“s
_}g Selecticons # 4-8 provide the user the cpportunity to
.--‘f._
e manipulate the variables defined by the first four

electicons. When the user selects any category of model

Ul

b manlcgulation, the current value of each variable is displayed
o

L . '- 0y . . .

" 32 zhown in Figures 3-29 - 3-43. To change a variable enter
e “ne value desired and depress enter/return. If the user

- w.zhes tc use the current value simply press enter/return.
e

‘a7 - . R . .

® _n either case the next variable to be manipulated will be
)

.j' dlzolayed ac the aser will be automatically returned to o~
“a Model Menu (£ no other variables have been selected.

' 4
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ZSTIMATED ACTUAL PROJECT SIZE VARIABLE MANIPULATION page 19
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REAL

1y Cyq

OB SIZE IN DELIVERED SOURCE INSTRUCTIONS ........ RJBDSI
Enter a new value for REAL JOB SIZE IN DELIVERED SOURCE
INSTRUCTICNS or press enter to use the preset value. The
preset value 1s written using a form of scientific notation
where e3 represents x 10 to the third power. You do not have
to enter a value in that format but be aware that the model
will represent numbers in that format.

243.4e3

Figure 3-29. Pynex Interface page 12
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VARIABLES CHARACTERISTIC OF ORGANIZATIONAL
ENVIRONMENT MANIPULATION page 20

LB R A SR ESEEERARRESRSL RS RS ERE SRRl ERRERRRRERRRREREREEEERSE;

Enter a new value for DELIVERED SOURCE INSTRUCTIONS PER
TASK or press enter to use the preset value.
30.0

i

Figure 3-30. Dynex Inter face page 20

Although mcst variables are a single value, some of the
variables have more then one value and are referred to as
“zcla wvalues. Examples of table values are shcwn in Figures
i-2%i, 3-31.1, 3-36, 3-38 and 3-40. Figures 3-31, and 3-31.1

[ERR . - o=
W o that the us2r o

3
T

nters 3ll six table values, separating
zach value by either a space or comma, before depressing
enter/return. Table values generally represent variables

whose values change over time. Dynex will prompt the user to

36




®

b

.~ respond again if an incorrect number of variables are

;: antered. The method of entering multiple variables 1is the

! - same as selecting multiple choices from a Dynex Menu, each

L

ﬁf choice must be separated by a space or a comma.

E:

.. IR R R R R R EREEAEEESEEESEEEEEEEE SRS EEEEEIEEE SRS S SRR RS I
% VARIABLES CHARACTERISTIC OF ORGANIZATIONAL

- ENVIRONMENT MANIPULATION page 21
- R A AR EERREEEEEEREEEESESNEREEEEEEEEEEENESEREEESE NS IS SIS I I I S
e Enter a new value for ERROR RATE PER 1000 DELIVERED

{ SOURCE INSTRUCTIONS or press enter to use the preset table

. T3lues.

v D2 3 4 5 s

o

:fj Figure 3-31. Dynex Inter face page 21

! AR EEEEA SRR RSB AP EEARE S ESREEE S FEEEEEDESEEEREEENESIIESSESIEIIESEIEIS SIS
' VARIABLES CHARACTERISTIC OF ORGANIZATIONAL

S ENVIRONMENT MANIPULATION page 21
._'~- AR R AR R R EEEEEEEEASEEEEEEEEEEEEESEEEESEEESESEESENEE SN E]
; Zn-er a new value for ERROR RATE PER 1000 DELIVERED
SCURCE INSTRUCTIONS or press enter to use the preset table
salaes

N 2 3 4 5 6
2.0 22.92 20.7% 15%.2% 13.1 12.0

Figure 3-31.1. Dynex Interface page 21
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VARIABLES CHARACTERISTIC OF CRGANIZATIONAL
ENVIRONMENT MANIPULATION page 22
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Enter a new value for HIRING DELAY or press enter tc use

the presert value.

Figure 3-32. Dynex Interface page 22
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VARIABLES CHARACTERISTIC OF ORGANIZATIONAL
ENVIRONMENT MANIPULATION cage 13

w % dk K K ok X d ok kol kW ke Rk kR kR e ke e ok e TR R e R Rk Rk e ke W kK Rk ek e Rk R W b

Enter a new value for ASSIMILATION DELAY or press enter
to use the preset value.

8%
(&)

.0

Figure 3-33. Dynex Interface page 23

dod ke o b e e e i Rk e K WM e e e e R ke R ok S e K e vk e ke e e ke ke e ke ke b ke Y ke ok ok ok ok ok ke ok ok ok ok ok

VARIABLES CHARACTERISTIC OF ORGANIZATIONAL
ENVIRONMENT MANIPULATION page 24

IR S RS2SRSS RS SRR RS SR SRR SRR SRR REREREREREERREREESENEESEEESSEESS

“nter 3 new walue for AVERAGE EMPLOYMENT or press enter
~5 ase the preset value.

Figure 3--24. oynex Inter face page 24
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The user is provided two methods of entering values for

;
S
'\
v
N.

~ne variables Total Man-Days and Time to Develop as shown in
Figure 3-35. The values may be entered directly, similar to
the cther variables or the user may elect to have the model

compute both values using COCOMC.

P E R R 2 A R R R RS TS RS R R R RN EEEREEE R R R R R RS RS S SRS SIS

POLICY VARIABLE MANIPULATION page 25

I R R R R R E 2R A R R R EEZ R R R R RE RS R SRS R R RS EEEEEEESESEEEEEEESEEIEES

Tor assigning values to TOTAL MANDAYS and TIME TO
JZVEZLCP the user may either:
1. Calculate the two values external to the model
and input them directly at the prompt below.
CR
2. Allow the model to calculate the two values
internally utilizing COCOMO by imputing 0 for
each of the 2 variables at the COCOMO
PROMPT.
TOTMDL 1111
TDEVL 320.0

COCOMO PROMPT:

Enter 1 a*t the next two prompts to allow COCOMO to compute
TOTMD1 AND TDEV1. OR enter 0 to use your own values input
above.

Press Enter to Continue

Lqure =35 Dynex I[nterface page 25
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PCLICY VARIABLES MANIPULATICN page 26
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Inzer 3 new set of table values for the TASK UNDER
MATIZN FACTOR or press enter to use the preset vaiue.

3]
V7]
o+
wm
o

7 3 9 10 11
Figure 3-36. Dynex Inter face page 26
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POLICY YARIABLES MANIPULATION page 27
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“er a new value for % OF EFFORT ASSUMED NEEDED FOR
JPMENT or press enter to use the preset value.

Figure 3-37. Dynex Interface page 27

(LRI AL LA IR A R A I A I AR I A A A Ab 0 2 20 20 20 40 20 20 20 20 20 SR 20 40 2% Ah Jh Jb 2b Jb 2F Jb B b 2h 20 2 2h 2

POLICY VARIABLES MANIPULATION page 28

A A A NS L L S S AL RS ER SR SRS EEEEEEEEEREISESEREEIESEIEIIREI]

~T=2r 1 new value for FRACTION OF MANPOWER DEVOTED TO
ITY ASEZYURANCE or press enter to use the preset value.
3 z s - 8 9 1G 1l
Figure 3-38. Dynex Inter face page 28

40




a2 T Al Al "Sie "Rl S Sl "l Sl SN S S Sad L‘W

I B AR R SRS SR SRR R LS LS RS R RS AR EEAEEERERENEEESESSESERSSSESEESES]

POLICY VARIABLES MANIPULATION

page 29
IR R R R R R R R E SR EEEESEE SRS R R R R R LR SR ESEEEAERESEENEERSERESSESSEDSESE,
Znter a new value for INITIAL UNDRERSTAFFING FACTOR or
press enter Lo use the preset value.
!

Figure 3-39. Dynex Interface page 29
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PCLICY

VARIABLES MANIPULATIOCN

page 3C

AR AR IR I A I 2 b S R AR S 2D A b AR A b b 4P 2B Jb Jh 20 20 40 20 2 40 40 0 A 20 I 20 b 20 Ib 2b 40 4b 2 28 b b 2 4 4

Enter a new value for

WILLINGNESS TO CHANGE THE WORKFORCE
press enter to use the preset table values.

o

7 g8 9 10 11 12 13 14

Figure 3-40. Dynex Interface page 30
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PCLICY VARIABLES MANIPULATION page 31

AN A S NA S ENEAAEERESEEESEEENEEREEESEIEESEEEEDIEEIEINIEES ISR ENR

Zntaer a new value for PERCENT OF EXPERIENCED EMPLOYEE
ZEFCRT TO TRAIN A NEW EMPLOYEE or press
sroazet va.ude,

enter to use the

“igure 2-41. Dynex Interface page 31
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" fOLICY VARIABLES MANIPULATION page 32
(._ v w R kK X Wk XN Wk kW kR kTl R R sk el R T K Wk Rk e e e e sk ok Rk kR e R ek ke Rk kR R Rk
. Tnter a new value for AVERAGE DAILY MANPOWER PER STAFF
0 TWPENDED CON PRCCZCT 70 TRAIN A NEW EMPLOYEE or press enter
3 “c Juse tne preset value.
»

\ FTigure 3-42. Dynex Interface page 32
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- MCDEL CONTROL VARIABLE MANIPULATIONS page 33
‘ IR RS EEEE R EEEEREEAEEREEEERERESNENNIEENRIEEESIEESSSSEESSEISIEIIEIESE
i& Enter a new value for MAX LENGTH OF PROJECT or press

- anter to use the preset value.

[}

.- Figure 3-43. Cynex Interface page 33
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MODEL CONTROL VARIABLE MANIPULATIONS page 34
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Enter a new value for SAVE PERIOD FOR DATA or press
anzer <o use the preset value.
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Py e e
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- Figure 3-44. Dynex Interface page 34
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Tigzure 3-44 is the last screen in the Dynex Model

The user 1s automatically returned to the main

'
o]
ot
14
Lo
Tt
[fU
Gi
®

Yode. Menu
AZ-er returning to the main Model Menu, selection # 4,
2on S.mulaticn, 3allows the user to run a model simulation

wizh the variable values selected via main Model Menu
zelacoion # 1. After selectling Run Simulation the user views
Tigure 3-4% while the Dynamica model is prepared for

3.MJd.3tlon.

THE MCCEL IS BEING PREPARED FOR A SIMULATION !

Local Time
Local Date

Figure 3-4%5. Run Simulation

after locading the Dynamica model automatically runs the
imulation.  Upon conclusicn of the simulation run, the user
12 zuTomatically returned to the main Model Menu.

Zelec=:3n cf Model Menu # 5, To Store and Print Results,

des the 3er access to the submenu shown in Figure 3-46.
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By TO STORE AND PRINT RESULTS
- THIS MENU ALLOWS THE USER TO STORE AND PRINT
~ SIMULATION RESULTS
. A B A AL RS SALEL LSRR S EAEREAAEAREEAEEENAEEEASENEEESIESENRESEZNRIISEESES
N 1. STORING STATISTICS
-l 2. PLOTTING RESULTS
o 3. PRINTING YOUR RESULTS
:? Choose an option: (ESC exits menu)
s,_ Figure 3-46. ™~ Store and Print Results
0
ﬁi’ The user is provided three submenu selections in Figure
C
3-46: (1) Storing Statistics, (2) Plotting Results and (3)
Printing Your Results.
If # 1, Storing Statistics is selected, the model
o zo.lects statistics from the previous simulaticn and places

tnem n a predefined report format. This report format may

Ze adjusted utilizing Professicnal Dynamo, to suit the user's

[ needs. This report may then be stored under a file and in a
%é‘ Jdirectory of the user's choice for future reference Figure

:EE =47 Any changes to variables from the previous simulation
E; rin wi.! be appended and stored at the bottom of the report.
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’ﬁf YTUR ORTESULTS ARE BEING STORED IN THE PROPER FORMAT !

E.: _cca. Time

1 Local Date
DTEASE ENTER THE FILE NAME YOU DESIRE FOR THIS REPCRT.
T T35 SUGGESTED THAT YOU NAME YOUR FILES IN A MANNER
WHIZH WILL ALLCW THE MAXIMUM BENEFITS OF THE DOS
¥ LZCZARD * ) FEATURE WHEN MANIPULATING YQUR FI_LES.

EXAMPLE: (PROJECT.*)

NCTZ:  CTHANGES MADE TO VARIABLES ARE APPENDED TO THIS
SILE. FOR EXAMPLE IF HIRING DELAY WAS CHANGED
FROM 30 TO 40, THAT INFORMATION WOULD BE STCRED
AT THE END OF THE REPORT.

INTER THE FULL PATH NAME CF THE DIRECTCRY WHEPRE
YU WOULD LIKE THE RESULTS STORED.

|

Tigure 3-47. Storing Statistics

A% the conclusion of Steoring Statistics, the user is

azzomatically returned to Figure 3-46.
Selecting # 2, Plotting Results, provides the user access

~Z *the submenu shown in Filgure 3-48.

AR AR I I S AL L b Ah 2h A 4b 20 A0 2010 20 4b I8 2 4 S A0 20 2h 40 AL 2b 20 Jh S8 A0 AR 20 20 2k Jb A IR IR A0 Jb Jb I B 2 A0 b 0 I A0 S 2 4

- PLOTTING RESULTS
E&} THE FOLLOWING MENU ALLOWS THE USER TO VIEW AND
o SAVE 4 PREDEFINED PLOTS
F:: A A A AL L L AR SR IR D AL Jh b b 20 8 20 2b 20 A0 2 2b B 20 40 b 20 Jb A0 Ah S 2% Jb b A0 B JE b 2E b b 20 2b 20 Jb AR R 20 5 2b 2B S S 2B 4
& 1. OVERVIEW PLOTTING FUNCTIONS
b
o 2. PLOT 1
-
&j 3. PLOT 2
. 5. PLOT 73
o 5. FLOT 4
Eﬂ Tnocose an option: (ESC exits menu)
o
Tilgure 3-48. Plotting Results

45

G e

- -

T e T e i e e e e T T T T e T T T s .'_-.'J
e A A T AP F. YO, L. L (. 1, P VL T PL P PP T VR PR ALY, PE VTS VL C AP CUPR LT




There are filve selections available in Figure 3-43.
“ecclion 8 1, Cverview of the Plotting Functions, provides

B3]
rt

ct

j—
wm
119
Lh

«

b oW
D 3

vr4 Ul
LYo

¥
rs

13 -

13er an inftroduction to the origin and purpose of a sex

-
1%

our predefined plots, selections # 2-5 Figure 3-49.

c-.ung any 0f the predefined plots presents the user a

Ui
1"

4]

>f the wvarliables plotted by that selection Figures 3-50,
, 3-52 and 3-53. The varlables are then plotted and tpe

.3 given the option of printing the plot if so desired.

Py

LA RS AL LAREALEE AL R AR R LSS SRS RS EEEEEEEIEEIRESEINESSEIIENRESS IS

CVERVIEW OF PLOTTING FUNCTIONS

LA A b Sk IR Jh Sh 20 20 2b 28 4b 40 20 0 20 20 AR 2h 20 20 40 b b 2B 4b 40 2b b 20 20 20 20 40 2 20 4B 2b Jh 2b 2 2b 4b 4 2b 2 20 2b SF 2 O 2% 1

Trhe Cynamica model can create plots of preselected

~acles. Each Plotrting function, contains a list of the
ables plotted by that menu selection. Viewing a plot i3
1y a matter of selecting the number of the plot desired.
e plots may be printed using the print *unction of the

2ded menu.

HIT ANY XEY TO CONTihUE !

1y

b

[Ye]
=
LA}
(D
(&%)

-49. Cverview of Plotting Functions
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22T 1 GRAPHS THE FCLLOWING VARIABLE

3I5C27T .. . . . . . . . . . ESTIMATED S3CHEDULE Iy DAYS

2’282 . . . . . . . . . PERCEIVED PROJECT SIZE IN TASKS

~BSTMD ESTIMATED PROJECT COST IN MAN-DAYS
TITWE .. . . . . . . . . . . . TCTAL WORKFORCE PECPLE

UMM 0 . .. . . . CUMULATIVE MAN-DAYS EXPENDED

o7 YCU HAVE AN EGA CARD TYPE (Y)ES IF NOT TYPE (N)O.

Figure 3-50.

"0
b
G

(s
et

IR R R A I I I I I A I I I A A I A A b 2 A 2h 4 20 b Jb 0 S0 R Ih Ah 20 20 4 40 Jh Jh 2b 2 b 2% ¢

PLOT 2

IR A A A AL A R I I I I 2 2 2 A h b R b 20 20 2k 2 20 2b 20 2 A0 AR 2 5 0 b b Sk 4 2k Jb A0 2% 20 b A% 2% 4

“IR37, A& JUICK REVIEW OF THE VARIABLES BEING

w
v v

1Y,

. MY oo .. . . . . . CUMULATIVE TASKS DEVELOPED

- TUMTKT . . . . . . . . . . . . .CUMULATIVE TASKS TESTED
-

EC TraMT . . . . . . . . . CUMULATIVE MAN-DAYS ZXPENDED
.

P - -

; TRl . . . . . . . PERCEIVED PROJECT SIZE IN TASKS
. .

:{; ERPROMARES .. . . . . ESTIMATED % DEVELOPMENT COMPLETE
o

ol TToyor MAYE AN EGA CARD TYPE (Y)ES IF NOT TYPE (NJO.
=

°. .

S Figure 3-51. Plot 2
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PLOT 3

KK W R N R KRR R IR K R K R R W R KRR R R R R K kR R K R MW ke ok A ke e R R ke Wk

FIRST, A& QUICK REVIEW OF THE VARIABLES BEING PLOTTED:

TOTWF . . . . . . . . . . . . . . . . . .TCTAL WORKFrORCE

FRWFEX . . . . . . . . . . FRACTION OF WORKFORCE THAT IS
EXPERIENCED

SCYPRD . . . . . . . . . . . . . . . . . . PRODUCTIVIT

COMMCH . . . . . . . . . . . . . COMMUNICATION OVERHEAD

IF 70U HAVE AN EZGA CARD TYPE (Y)ES IF NOT TYPE (w02

Figure 3-52. Plot 3

I EE RS EEEESEREEREEEEEREREEEEEEEEEEERSEERESEIEIEDEIEEIE IS

PLOT 4

IR EEREEE S AN ERRERE S SRR SRR SRS EERREREREEEEEEESEESERSEEISESSEE

FIRST, A QUICK REVIEW OF THE VARIABLES BEING PLOTTED:

AFMPDJ . . . . . . . . ACTUAL FRACTION OF A MAN-DAY ON
PROJECT
JB3ZMD . . . . . . .PERCEIVED TOTAL JOB SIZE IN
MAN-DAYS
;852 . . . . . . . . . . .PERCEIVED JOB SIZE IN TASKS
PMD3HR . . . . . . . . PERCEIVED SHORTAGE IN MAN-DAVYS

IF Y0U HAVE AN EGA CARD TYPE (Y)ES IF NOT TYPE N 2.

Figure 3-53. Plot 4
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When the user is finished with the plotting functions,
pressing the escape key returns Figure 3-46 to the screen.
The last option available to the user in Figure 3-46 1is

selection # 3, Printing Your Results. Selection of choice #

3,

"

rinting Your Results, allows the user %tc print any £fiies
to an attached printer. The user i3 asked to type only the
name of the file to be printed. The use of DOS wildcard
symbcls is suggested to aid in printing large numbers of
files at a *time Figure 3-54. The DOS command dgraphizs has
ceen entered Ior the user, to allow the use of bit mapced
sraphics for sultably configured printers.

PLEASE ENTER THE FULL NAME OF THE FILE YOU WOQULD LIKE
PRINTED. YOU MAY USE DOS WILDCARD ( * ) SYMBOLS FOR

PRINTING MORE THEN ONE FILE AT A TIME.

OTHERWISE, PLEASE TYPE (Q) TO QUIT.
EXAMPLE: (MONDAY.*)

Figure 3-54. Printing Your Results

el

S/oing (Qjult returns the user to Figure 3-46. To return to

“he main Model Menu press escape.

$ 6, from the Model Menu, View Results and

O
Hh

Selectlion

“rint Graphs, allows the user to view statistical results on
ER el A R T ~ £ 45 performance parameters measured for each
zimuiation or create graphs for any of 30 variables. After

selecting # 5, the user 1s gqueried as to the graphics card

49
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capablility of the computer in use Figure 3-55. This allows

graphs to be displayed and printed at the maximum resolution

for the equipment in use.

YCUR RESULTS ARE BEING PREPARED FOR VIEWING

I YOU HAVE AN EGA GRAPHICS CARD TYPE (y)

PRY

FOLLOWED BY ENTER.

IF YOU DC NOT HAVE AN EGA CARD TYPE (n)
FOLLOWED BY ENTER.

Figure 3-55. View Results and Print Graphs

The user may return to the main Model Menu by pressing escape
or quit at the prompt after making any number of graphs
desired.

The final selection of the main Model Menu is # 7, Exit
To Dos. This selection simply returns the user to the DOS
prompt in the directory where the user interface is stored.

To return to the Model Menu, type (menu) and depress

Ld

erter/retuarn.
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IV. SYSTEM ARCHITECTURE

A,  IVERVIZW CF THE SY3TEM ARCHITECTURE
A 3ystem architecture overview of the user interface
crearted in this thesis is depicted in Figure 4-1. There are

~hree interrelated subsystems represented at this level, the

Model Menu, the Dynamica model and the Dynex Model Interface.

MODEL MENU

L

DYNAMICA MODEL DYNEX MODEL INTERFACE
Run Simulation Variable Manipulation
Store and Print Results 49——

Wiew Results and Print Graphs

Figure 4-1. Overview of System Architecture

The hearn of the system is the Dynamica model. The

4

2/namica model, written in Professional Dynamo., allows the
dynamlic processing of variables from management-type

functions and software production type activities. The Model

menu allows the 1inexperienced mcdeler, access to the Dynamica

LR e L N “."'-. '.'- ‘.‘.J'. LU st T e N .
D ST S T o Sty PN S ST I M Gl eV
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A ~ o J_-‘A-"-l'_-‘-’-f.l']




mcdel directly to perform the numerous model functions
available through Professional Dynamo (e.g., run simulations,
stocre and plot statistics and to view simulation results).
The Dvynex Model Interface 1s unique in that it allows the
aser to interact with the Dynamica mcdel (e.g3., changing the
values of variables and constants). The Model Menu accesses
the Dynamica model via the Dynex Model Interface to allow the

user to manipulate variable values within the Dynamica model.

Iy
=

b
]
&3]
[
<
t]
“
[

The Mcdel Menu 1s a shell which allows the logical

[
r
)

sinization by function, of 24 separate batch files.

Tre Mcdel Menu utilizes the nesting of submenus to enhance
“he finctional organilization of the menu. For example, 1f # 2
2.z racilities 1ls selected from the main Model Menu, the
izer 13 presented a submenu of three help related topics.
electicn of # 3, Professional Dynamo Help, from this second
menuy presents the user with a submenu of eight Professional
Zvrname Help topics to choose from.

Tre Model Menu has five functionally related submenus,

sducticrn to the Model Menu, Help Facilities, Professional

Tornant Heoz, 7o Store and Print Results, and Plotting
Fen b Ty/oing the number of any menu selection initiates a

Temtro fole wnich elther performs a function (e.g3., selection
coF o, Zarn Dimuliaticn, runs a model simulation 3 oor produces
3 Tunmern, Wwoth o oadditional choices. The 24 batch files are
tesariate from the menu shell and are easily medified. The
52




submenus are part of the shell structure as listed in
Appendix B and require the use of the EXECMAKE function of
EBL to be moditfied.

The name of the batch file which initiates the menu
program is menu.bat. It performs the following functions:

1) turn echo off, (2) enters the DOS command graphics, (3)
toads the BATALLF command file from EBL and (4) brings the
main menu, titled MODEL MENU to the display. The BATALLF
command file contains the Extended Batch Language program and
all external EBL function commands (Ref. 8:pp. 2-5].

The Model Menu was written using the EXECMAKE function of
Extended Batch Language, Version 3 [Ref. 8:p. 10]. EBL is a
high level, command programming language which can be used in
repiacement of, or in conjuncticn with DOS batch files [(Ref.
9:p. 21]. EBL provides enhanced string handling
characteristics, superior control structures and screen

control relative to standard DOS batch files {Ref. 9:pp. 2-

371.

The 24 batch files have been divided into three
categories based on their functions in the Model Menu. They
are discussed separately in the following three sections. A

crogram listing of the batch files has been provided in

Batch File Explanations of Model Functions

Fcurteen of the twenty-four batch files called by

4

“he Model Menu are script files which provide the user
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instructions or background information on the use of the
Cynamica model and the user interface Figure 4-2. All of
{ these script files, except for Professional Dynamo Help were
- created for this thesis using the advanced string handling

characteristics of EBL.

v e
P

;1 Figure 4-2 depicts the batch files that provide the
- - i
e 2xplanation screens of menu options discussed in Chapter III.
o
N
:? Introduction to the
S Model Menu
}i Purpose of the Model
6‘ Menu Purpose.bat
Hardware/Software
Requirements Hardwar .bat
. Suggestions for
'. Using the Menu Suggest.bat
:f Figure 4~2. Batch File Explanations of Model Menu Functions
12
' ' 2. Help Batch Files
- Professional Dynamo Help provides the user access to
the help facilities provided within Professional Dynamo
,‘ (Ref. 10]. These help facilities provide valuable
'\':'.
g information to the experienced model builder on the operation
ol of the model. The batch files which access the eight
L ] separ3ate Professional Cynamo help files are listed in Figure
%’ 4-2. Jzerz view these eight separate help files via the
Ql culliT Zomiin 3oftware program, List.com. List.com allows
o,
54




~he user to page or scroll

(Ref. 11].

MODEL MENU
Professional Dynamo
Help

Overview of PD Help
Dynex Help

Editor Help
Simulation Help
Tools Help
Translator Help
Utilities Help

View Help

Rad Sl Baf et A A A SAS ANE SR ARG A Al G A A Al Sl Sl Sl Sl e A Al Sl §

through the files, forwards or

backwards, after they have been accessed from the Model Menu

PD.bat
Dynex.bat
Editor.bat
Simhelp.bat
Tools.bat
Transhel.bat
Utilhel.bat

Viewhel.bat

Cadl Sk kAol - Al vv‘H‘v-'r(l-_\v_‘g‘,-;T

To Store and Print Results
Plotting Results

Cver of Plotting
Funcitons Overview.bat

Heip Facilities
Over of Help
Facilities Over.bat

Online Model Help
Information Help.bhat

Figure 4-3. Help Batch File

7. Batch Files for Printing Simulation Results

A5 a convenience to the user, a file printing

)
’ L5
@
ST
. - a & €« a4 s ® o
S -N

. L
e facility was created and included in the menu system toc allow
fins

J':' Ve

s the user to produce hard coples of simulation results with an
0.,

A attached printer. The print.bat file see Figure 4-4 was

s
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written using DOS and EBL commands. A public domain software
program, SDIR26.com, is utilized in the batch file to produce

the directory display the user views [Ref. 121}.

MO NU PRINTING FILES
Printing Your Print.bat prints files using
Results DOS commands

Figure 4-4. Model Menu - Printing Files

]

THE DYNAMICA MODEL
The Dynamica mecdel, was originally written by Dr. Tarek
K. Abdel-Hamid, while at the Massachusetts Institute of
Technology {Ref. 13]. The Model Menu accesses the Dynamica
model directly via the seven separate batch files listed in
T¥igure 4-5, or indirectly via the Dynex Model Interface.
The seven batch files shown in Figure 4-5, call commands
within the Dynamica model. The Dynex Model Inter face 1is
explained in part D. of this chapter.

Explanations of the Dynamica model commands shown in
Figure 4-5, which would be useful to the experienced model
ouillder,

can be found in the Professicnal Dynamo Help

sCcr=2ens.
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LOMMANDS
Run Simuiations Runsim.bat smlt project -go =
Store and Print
Results
Storing Statistics Simulat.bat project stats
2lotting Resul:s
Functions
Plot 1 Plotl.bat rep project plotl
Plot 2 Plot2.bat rep project plot2
Plot 3 Plot3.bat rep project plot3
Plot 4 Plotd.bat rep project plotd
7iew Results and Print
Sraphs Viewsim.bat view project.rst

Figure 4-5. Model Menu - Dynamica Model

2. THE DYNEX MODEL INTERFACE

The Dynex Model Interface, was written fcr this thesis 1in
ynex, the high level mcdel interface language of
°rofessional Dynamo. Dynex was specifically designed to
a..ow the experienced mcdel builer tc create an environment
for model operation specifically suited for a certain skill
ievel of user. Mose often, the model builder creates a
zame” tyre of format, which allows the model to be used by
:nexper ienced mocdelers. Dynex allows the model builder tc

c27 ip £iles wWwhich execute Professional Dynamo commands,

A4
3
3
zn
_p
’D
3
—
g
@]
T
je
[t]

1ser (Ref. 10:p. 181)]
Arer. Cynex fi11=3 are invoked, model functions are
17

rerinrmed aatomatically for the user. The experlenced model

niiider —an use Dynex Lo make a model available for users in
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;- 1 structured and easily understandable framewcrk [Ref. 10:p.

2
b

He can provide information on model operation to a

o user, at a level commensurate with the user's abilities and

o Dynex 1s unique in that 1t allows the user to access the
o variables within a simulation model written in Professional
Jynamo. In contrast, the batch files written for the user

interface, perform "house-keeping details", and execute

.-

numerous ccmmands for the convenience of the user.

m
L\«

he Model Menu system accesses Dynex Model Interface via

]
i

RN
v!" ‘

L 2 4
« &

the single batch file shown in Figure 4-6.

L

e @

M

TERFACE

‘Jariable Variabl.bat procject dynex
Manipulation

Figure 4-6. Model Menu - Dynex Model Inter face

“er *the user has completed using the Dynex Model

.ntarizce, hesshe will be returned automatically to the main
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V. CONCLUSIONS

A. ACCOMPLISHMENTS

The primary objective of this thesis was the development
of a user interface for the Dynamica Model of Software
Project Management which would: (1) make the Dynamica model
easlier to use, (2) improve the model's facilities for
accessing, storing and reviewing simulation results and (3)
:mprove the current method of variable manipulation.

A menu system was created to outline and provide easy

o access to the major functions of the Dynamica model. A help
system was provided along with numerous script files

_ 2xplalning model functions. Facilities were provided to
allcow the user to store, plot or print simulation results.
Yiewling simulation results was alsc made easier. Most of
these improvements were done with the use of DOS and EBL
opatch £iles in conjunction with the model menu. The user is

aple %2 select a desired function using the Model Menu system

and have the batch files perform the low level work.

% model interface was programmed in Dynex to control and

.mprove the access and manipulation of varaibles in the

)

1
W
3
0
o
3
o]
o8
[$]
Ve

- S mamAgT T AR
STONE LZARPNED

[ER OIS IR

The uaser 1nter face for the Dynamica model was designed

KAy

>,
-3

lterative process of prototyping and testing. This

L
loa
-
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methed ©f design was successful but time consuming. The
~es+ting 0f the prototype systems often revealed flaws that
ctherwlse were not readily apparent. For example, early

did not provide the user with an adegquate amount

9

O
]
o]
®
Ui

J
h
{D

eedback afrter menu selections. It was recognized that
pericds of "dead time" on the users display, while files were
L>aded or COS commands were being executed, gave the
impression to the user that the interface was not functioning
oroper.y. Since these commands and DOS functions could not
=2 sped up, the dead periods were replaced with screens

~which provided the user assurances that the mcdel was
functioning normally.

Secondiy, to offset the time consuming process of

.

O
LAY

A ]
IERIRe,

of

<

ypin

tem design of this nature, the designer is

Ui

Q

a sy

[

1
ot
ui

e

LAt

ved by creating and experimenting with only the shell

¢

1

ed system. Only after the design of the shell

rn

[
ta

@]
97}

i
o)

ropo

met with approval via testing should the designer begin

N
m

v T

ing the modules called by the shell.

Jriginally, the 24 batch files were part of the Model
Mari zhell created with the EXECMAKE facility of EBL. Editing
~T any batch £ile required that the Model Menu shell be

o ]
editin

:uriiarly adjusted, a time consuming process. Thi

W
14

crocLem Wwas rezolved by having the Model Menu contain only

L.T T3y =he batch Eiles. The 21 separate batch f£illes =an
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Lastly, early protectypes of the Dynex Model Interface
focund to include more informaticn for the user then was
abie for that format. Much of this information, belonged

aopropriately in a user or reference manual format.

There ars many 3reas avallable fcr future research. These
s f£all under two general categories, the refining of the

ent interface, and expanding the capabilities of the

There are many areas in the current interface that need

inement or expanding. Keeping in mind that the major goal
-he Dynamica model is for users to develope a better

understanding cf the dynamic behavior of software project

a0

-

es, improved methods of storing and analyzing the

[

5 of numerous simulations are needed. One suggestion

o]
)
|34

e the Professional Dynamo, Report Generator

ot

25 to plot the results of variables from multiple

~lons. Another 1s to provide the user the capability

) -
Y
¥

"y
b
6]
e
Q
ot

or graphs in files of the user's choosing.

n

0
w3
r

3
D

The current system also needs the development of a more

Tcap !
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{u

nual. Thiz user's manual should provide

(&

..2d 1nicrmaticn on the Dynamica model as well as the
3o s Iotne user nhterfice. [t5 goal should be to help

= Jearn koW Y2 manipuiate “he Dynamica mcdel fo best sult

2.y ~wrn o needs. To do this would require an extensive,
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detaliled manual with numerous examples. It would require the

compilation of reference

information from Professional

Dynamo, EBL, and the Dynamica model.

User comments should also be collected and studied to

determine problem areas of the interface in its current form.

Users should be queried as to what other variables or

capabilities they would like made available.

Dynex also has the capability for the creation of

extensive online help facilities. These help facilities are

available when the user is operating within the Dynex model

inter face. Suggested topic areas for this help would include

inputing variable values

(for both single value variables and

table variables), saving and printing simulation results

iplotting, graphs and report generation) and the explanation

of Dynex error codes.

Finally, a more ambitious suggestion would be tc include

the Intermediate Constructive Cost Model (COCOMO) in the user

interface [Ref. 14:p. 58].

COCOMO is a generic name for a

hiearchy of software cost-estimation models. The intermediate

ievel of COCOMO uses 1% cost drivers or predictors to

estimate software development effort. Research for this

“hesis, would suggest two possible implementation schemes.

First and most preferable, would be to incorporate the COCOMO

sakles and thelir equaticns into the Dynamica model using

Professional Dynamo. These variables could then be accessed

via the Dynex Model Interface. A second option would be to




s

b

;. wrize a C or BASIC program which would accept variable values
';f. ind perform the required COCOMO calculations. This program
!g; would pe called by the Model Menu, via a DOS batch file.

l?i This C0S batch file would also return the variables

;é' calculated by COCOMO to the Dynamica model. The first option
ﬁi{ would be preferred for its speed, ease of coperation, and the
ii‘ increased flexibility provided the system designer and the

S

_?;- user. Using eigher option mentioned, would allow the user to
‘{Q refine a basic COCOMO development effort estimate.

;?% Synex allows the use of arithmetic expressions of
L%} parameter names and numbers within the display of text. An
i experienced model builder could therefore create a "learning
;iz game" where user predictions could be matched against the

2 zuantitatively produced COCOMO estimations. The user could

i~ then select the values of his choice for use in the Dynamica
fi; mcdel, and be provided rapid feedback on the consequences by
E)A running a model simulation.

b
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APPENDIX A

BATCH FILES PROGRAM LISTING

BAT CLS

ZCHO OFF

BAT REM FILE NAME: VARIABL.BAT
BAT BEGTYPE

\OA

THE MODEL IS BEING LOADED !

IND

BAT TYPE TIME( C )
BAT TYPE DATE()
DYNEX PROJECT

BAT CLS

ECHO COFF

3AT REM FILE NAME: RUNSIM.BAT
2AT CLS

2A7T BEGTYPE

\OA

THE MODEL IS BEING PREPARED FOR A SIMULATION !

ZND

BAT TYPE TIME( C )
2AT TYPE DATE()
SULT PROJECT -GO

1
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BaT CLS

ECHC OFF

BAT REM FILE NAME: VIEWSIM.BAT

BAT CLS

BRAT BEGTYPE

L0A

YOUR RESULTS ARE BEING PREPARED FOR VIEWING !

IF YOU HAVE AN EGA GRAPHICS CARD TYPE (y)
FOLLOWED BY ENTER.
IF YOU DO NOT HAVE &N EGA CARD TYPE (n)
FOLLOWED BY ENTER.

IND

BAT INKEY %0
BAT IF Y = %0 THEN GOTO EGA
BAT ELSE GOTO OTHER

:EGA

VIEW PROJECT.RSL -PLM 6
BAT CLS

BAT EXIT

:OTHER

VIEW PROJECT.RSL

BAT EXIT

ECHO OFF

BAT REM FILE NAME: PURPOSE.BAT

HEEXLELAAKXRAXTAAELILTAA AR RAXERAAAR R R AR KRR R KL Rk kKRR hhkkkxkd &k

WELCOME

I B ES S SRS S AR EEEEERREERER SRS SRERESSEERSSREEEREEEEEEEES]

WELCOME TO THE MODEL MENU ! JUST BRIEFLY, LETS
DISCU3S WHAT THE MODEL MENU IS AND WHAT IT ISN'T, TO
HOPEFULLY AVOID ANY CONFUSION AS YOU BEGIN TO FAMILAIARIZE
YOURSELF WITH THE DYNAMICA MODEL OF SOFTWARE PROJECT
MANAGEMENT.

COMPONENTS OF THE MODEL MENU

THE DYNAMICA MODEL OF SOFTWARE PROJECT MANAGEMENT
IS5 A SOPHISTICATED SIMULATION MODEL WRITTEN BY DR. TAREK
X.ABDEL-HAMID, IN PROFESSIONAL DYNAMO. PROFESSIONAL
DYNAMO (ABBREVIATED PD ) IS A HIGH LEVEL SIMULATION
LANGUAGE CREATED BY PUGH - ROBERTS ASSOCIATES, INC.

ACCESS TO THE SYSTEM DYNAMICS MODEL OF SOFTWARE
MANAGEMENT IS PROVIDED BY THE MODEL MENU. THE MODEL
MENU , WRITTEN USING EXTENDED BATCH LANGUAGE, DOS
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ZCMMANDS, SEVERAL PUBLIC DOMAIN BATCH FILE UTILITIES AND

THAE PD INTERFACE LANGUAGE DYNEX, HAS BEEN DESIGNED TO
ZASE AND SPEED USER ACCESS TO THE MODEL AND AID IN
THE MANIPULATION OF SIMULATION RESULTS.

HIT ANY KEY TO CONTINUE.
END
BAT INKEY
3AT CLS
=CHO OFF
BAT REM FILE NAME:
2AT CL3
BAT BEGTYPE
\Q;‘-\*'******'*********************************************

HARDWARE AND SOFTWARE REQUIREMENTS.

B A EER R EEZEA R EREEEEE SRS SRR SRS S S SRR EREREERERERREEERREREEEESESESESS;/

HARDWAR. BAT

THE MODEL REQUIRES AN IBM OR IBM COMPATIBLE XT/AT
MICROCOMPUTER, WITH 640 K OF RAM AND A HARD DISK OR
i.2 MEG FLOPPY.

EXECUTION OF MODEL SIMULATIONS IS A VERY
NUMERICALLY INTENSIVE OPERATION. THE EXECUTION SPEED
INCREASES TREMENDOUSLY WITH THE USE OF A MATH
CO-PROTESSOR CHIP.

THE MCODEL PROVIDES SUPPORT FOR THE MOST COMMON
GRAPHIC DISPLAY MODES, MDA, CGA AND EGA. THE MODEL'S
USE OF COLOR IS DESIGNED TO ENHANCE USABILITY BUT IS
NOT A REQUIREMENT.

SOFTWARE:

THE MODEL REQUIRES MS OR PC DOS 2.xx OR GREATER.
CnECK TO MAKE SURE ALL THE FILES LISTED ON THE SYSTEM
DISK ARE PRESENT IF ANY PROBLEMS ARISE.

HIT ANY KEY TO CONTINUE

END

3AT INKEY

2aT CL3

ECTHG OFF

2AT REM FILE NAME:

5AT CLS

26T ZEGTYPE

SUGGEST. BAT
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SUGGESTIONS °?

\ S A A SR AREAEARREREEELAEREEEEEEAEEEREEEEEREEEEEEEESENESESESESSS

THE FIRST RECCOMENDED ORDER OF BUSINESS FOR ALL
NEW USERS IS TC FAMILIARIZE YOUR SELF WITH THE MODEL MENU.
TAKE A FEW MCMENTS AND EXPLORE ALL THE MENU SELECTIONS.
THERE IS NO NEED TO ENTER DATA OR RESPOND TO ANY OF THE
QUERIES, JUST SCAN THE SCREENS AND HIT ENTER OR ANY KEY AS
PROMPTED TC CONTINUE. THIS WHOLE PROCESS SHOULD ONLY TAKE
YOU 10 MINUTES OR SO. WRITE DOWN ANY QUESTIONS THAT COME TO
MIND AS YOU SCaN.

IF YOUR QUESTIONS ARE BEGINING TO DEAL MORE WITH HOW
AM I GOING TO USE DYNAMICA TO BETTER UNDERSTAND SOFTWARE
PROJECT MANGEMENT AND HOW CAN I CUSTOMIZE IT, IT IS TIME FOR
YOU TO GC TO THE NEXT STEP.

HIT ANY KEY TO CONTINUE

ZND

BAT INKEY

BAT CLS

BAT BEGTYPE

S R R I I I ITIISIT YT YT
REVIEW THE MODEL VARIABLE

DEFINITIONS

LS RS S AEEEREESREEEEESEEREESEERSEEEEEESEEEEEEEEEESESEESEE NSRS,/

IF YOU PLAN TO USE THE MODEL TO SIMULATE A

PARTICULAR SOFTWARE PROJECT THAT YOU HAVE DATA ON, THE
MODEL SHOULD BE CUSTOMIZED TO REFLECT THAT PROJECT. YOUR
FIRST STEP TOWARDS THAT GOAL IS TO DISCOVER WHAT VARIABLES
ARE AVAILABLE IN DYNAMICA AND WHAT THEY REPRESENT IN THE
MODEL. YOU AND THE MODEL HAVE TO UNDERSTAND ONE ANOTHER.
FOR EXAMPLE, IF HIRING DELAY IS A VARIABLE YOU WISH TO
ADJUST, YOU MUST UNDERSTAND HOW IT IS DEFINED BY THE MODEL.

HIT ANY KEY TO CONTINUE
END
AT INKEY

DAM ~r o

SaAas Lo

AT BEGTYPE

Ch

THE QUANTITATIVE TYPES READING THIS ARE ALREADY
54YING TO THEMSELVES, WHY DON'T THEY GIVE US THE EQUATIONS
THE MODEL USES, THEN I CAN REALLY FIGURE OUT WHAT'S GOING ON.
UNFORTUNATELY, TO DO THAT WOULD REQUIRE THAT YOU BECOME
SAMILIAP WITH FAR MORE VARIABLES THEN THE 20 PRIMARY
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VARIABLES ACCUSTABLE VIA THE MENU, LIKE ROUGHLY 150 MORE, AND

SECAUSE THIZ IS & DYNAMIC MODEL THE RELATIONSHIPS VARY

THRCUGHOUT THE LIFE OF THE SOFTWARE PROJECT. THATS WHY

COMPUTER MODELS ARE SO VALUABLE. IN A FEW MINUTES TIME, THE

MTDEL VARIABLES CAN BE ADJUSTED AS YOU SEE FIT, A SIMULATION

CAN BE KUN WITH THOSE VARIABLES AND RESULTS STORED ON OVER
__ _QUANTITATIVE MEASURES OF PROJECT PERFORMANCE.

.

HIT ANY KEY TO CONTINUE

ZND

BAT INREZY

AT CLG

ECHO OFF

BAT REM FILE NAME: OVER.BAT
BAT C'.8

Y™ Tmm oMy
AT 3EGTYPE
\OA*"(tf*\\'f**(’*x************************************t***‘k***

OVERVIEW OF AVAILABLE HELP FACILITIES

¥k xW ok w Ak KKK KKK KK AT KK AR KK KKK AR KKK KRR KA KK KKK KKK KKK KK KKK KK KK

THERE ARE TWO TYPES OF HELP AVAILABLE TO THE USER: (1)
ONLINE MODEL HELP AND (2) PROFESSIONAL DYNAMO HELP.

ONLINE MODEL HELP IS AVAILABLE TO THE USER WHEN
UTILIZING SELECTION # 3 OF THE MAIN MENU - VARIABLE
WANLPULATION AT ANY PROMPT, THE USER NEED ONLY TO TYPE
(HOE (H)ELP TO GET A LIST OF AVAILABLE HELP CATEGORIES.

PROFESSIONAL DYNAMO HELP PROVIDES THE MORE EXPERIENCED
MODEL USER ACCESS TO 8 PD HELP TOPICS.

HIT ANY KEY TO CONTINUE !
END
BAT INKEY
3AT CLS

HO OFF
T REM TILE NAME: HELP.BAT
T CLS

7T BEGTYPE

MRS A AR AR A RN AR I ARSI I I I I I I IR I I I I I I I I Y

ONLINE MODEL HELP INFORMATION

A A AAE AR ERNALAEEA LS L LS SRR RS RS RERREEERESRREES SRS LSRRI NSIIEI I IN I
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THE DYNAMICA MODEL OF SOFTWARE PROJECT MANAGEMENT
4A5 THE CAPABILITY FOR EXTENSIVE, USER DEFINED, EASILY
MODIFIABLE HELP. ACCESS TO THIS HELP IS AVAILABLE WHILE
UTILIZING MAIN MENU SELECTION # 3, MODEL & VARAIBLE
MANIPULATION. THIS HELP CAPABILITY IS A FEATURE OF
PROFESSIONAL DYNAMO, DESIGNED BY PUGH-ROBERTS ASSOCIATES,
INC.

TO ACCESS AN EXAMPLE OF THIS HELP, THE USER SIMPLY
TYPES (H)ELP (H)ELP FOLLOWED BY ENTER.

HIT ANY KEY TO CCONTINUE

END
BAT INKEY

zCHC JrF
BAT REM FILE NAME: SIMULAT.BAT
BAT CLS
SAT BEGTYPE
YCUR RESULTS ARE BEING STORED IN THE PROPER FORMAT !
EANED

48]

o
T4 L
3 v

TYPE TIME( C )
TYPE DATE()

U
15
U

» PROJECT STATS

BAT CLS
BAT BEGTYPE
A

NTEF THE FILE NAME YCU DESIRE FOR THIS REFPORT.
SCGESTED THAT YOU NAME YOUR FILES IN A MANNER
ALLOW THE MAXIMUM BENEFITS OF THE DOS

k3

I

v
10 2 LY

* “EATIUPE WHEN MANIPULATING YOUR FILES.

cXAMPLE: (PROJECT.*)
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~ NCTE:
o CHANGES MADE TO VARIABLES ARE STORED IN THE
( FILE. FOR EXAMPLE IF HIRING DELAY WAS CHANGED
8L FROM 30 TO 40, THAT INFORMATION WOULD BE STORED
e AT THE END OF THE REPORT.
e ZND
1
< BAT READ %0
- 2AT CL3
¢ 24T BEGTYPE
e \0a
vy ENTER THE FULL PATH NAME OF THE DIRECTORY WHERE YOU
. WOULD LIKE THE RESULTS STORED.
o 2ND
e BAT READ %1
- REN PROJECT.OUT %0
o COPY %0 + PROJECT.WAS
L COPY %0 %1
ECHO OFF
BAT REM FILE NAME: PRINT.BAT
BAT CLS
C o6
- 34T TYPE HIT ANY KEY TO CONTINUE !
: EAT INKEY
g :AGAT
o BaT CLS
ij’ BAT BEGTYPE
S V04
N PLEASE ENTER THE FULL NAME OF THE FILE YOU WOULD LIKE
o PRINTED. YOU MAY USE DOS WILDCARD ( * ) SYMBOLS FOR
® PRINTING MORE THEN ONE FILE AT A TIME.
- OTHERWISE, PLEASE TYPE (Q) TO QUIT.
NG EXAMPLE: (MONDAY.*)
sy i,
ol END
;S&; TAT read %2
e 24T IT %2 = Q THEN EXIT
S 2AT ELSE
R
Pty TCoPY %2 PRN
°. BAT GOTO :AGAIN
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@
-_f:.’
s
N ECHO OFF
o BAT CLS
€ BAT REM FILE NAME: OVERVIE.BAT
. BAT BEGTYPE
\
_‘J'_\
~:::-:
~n
\‘\
; ECHO OFF
B BAT REM FILE NAME: PLOT1.BAT
AN 2a7T LS
. SAT BEGTYPE
s:‘_‘-:.. \OA*********************************************************
‘ PLOT 1
. I E R AR R EESEENEE S EEENSEEEREESENEERESEEEESESEENEEESEEEDEEESESESESEESESES]
PLOT 1 GRAPHS THE FOLLOWING VARIABLES:
- SCHCDT . . . . . . . . . . . ESTIMATED SCHEDULE IN DAYS
- PJBSZ . . . . . . . . . PERCEIVED PROJECT SIZE IN TASKS
N JBSZMD . . . . . . . ESTIMATED PROJECT COST IN MAN-DAYS
o TOTWF . . . . . . . . . . . . . TOTAL WORKFORCE PEOPLE
S CUMMD . . . . . . . . . . CUMULATIVE MAN-DAYS EXPENDED
e
535 ' IF YOU HAVE AN EGA CARD TYPE (Y)ES IF NOT TYPE (N)O.
b END
o
';” BAT INKEY %0
o 3AT LS
p - BAT IF Y = %0 THEN GOTO EGA
- 24T ELSE GOTO OTHER
y- 254
e 2EP PROJECT PLOTL -PLM 6
& 33T GCTO —nlT
3 :DTHER
- REP PROJECT PLLT1L

b

~
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."
NN BAT -NEXT
e 3AT CLS
o 3AT BEGTYPE
( \JOA
Lo TP YOU WCULD LIXE TO SAVE THE PLOT PLEASE ENTER A
- DOS LEGAL FILE NAME, OTHERWISE TYPE (Q)UIT TO
\ RETURN TO THE MENU.
- END
N 3AT READ %1
oy BAT IF Q = %1 THEN GOTO LEAVE
e BAT ELSE GOTO NAME
i :NAME
- REN PLOT 1.0UT %1
; :LEAVE
L 3AT ZXIT
oy ECHO OFF
o BAT REM FILE NAME: PLOT2.BAT
T BAT CLS
&4 RAT BEGTYPE
‘:.. \\OA********‘k*********************‘k************************
» PLOT 2
R R AR R TR R R AR R r A E R EREREEE R EEEEREEEEE R R RS SR SRR EEEEEE S
FIRST, A QUICK REVIEW OF THE VARIABLES BEING
[ DLOTTED:
;_-1 CMTKDV . . . . . . . . . . CUMULATIVE TASKS DEVELOPED
L% CUMTKT . . . . . . . . . . .CUMULATIVE TASKS TESTED
2?_ CUUMMD . . . . . . . . . CUMULATIVE MAN-DAYS EXPENDED
N ©JBSZ . . . . . . . PERCEIVED PROJECT SIZE IN TASKS
e PDEVRC . . . . . . . ESTIMA(ED % DEVELOPMENT COMPLETE
,if IF YoU HAVE AN EGA CARD TVYPE (Y)ES IF NOT TYPE (N)O.
o
o END
i~ BAT INKEY %0
;j 3AT CLS
. BAT IF 7 = %0 THEN GOTO EGA
i IAT ELSE GOTO OTHER
ey .
1 IR MRS Y
."__.'

a

[ T

REP PROJECT PLOTZ -PLM 6
AT GOTO -NEXT

: OTHER

REP PROJECT PLOTZ
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.
3 BAT -NEXT
= BAT CLS
3AT BEGTYP
l_ v 0A
o IF YQU WOULD LIKE TO SAVE THE PLOT PLEASE ENTZR A
- COS LEGAL FILE NAME, OTHER WISE TYPE (Q) TO RETURN
\ TO THE MENU.
b END
= 3AT READ %1
P BAT IF Q = %1 THEN GOTO LEAVE
" BAT ELSE GOTO NAME
¢ :NAME
& REN PLCT2.0UT %1
h :LEAVE
e BAT EXIT
P ECHO OFF
" BAT REM FILE NAME: PLOT3.BAT
3 BAT CLS
2 BAT BEGTYPE
‘ ‘\,’JA«i*******i***t*kkk**’(k'k*vk*’k*k***************************
L PLOT 3
'.:’ A S AR R R A EL S SRR RS S EEEEEESEESREEREREREEESERREEERESSEEIEEEESESSE]
- FIRST, A QUICK REVIEW OF THE VARIABLES BEING
e PLOTTED:

TOTWF . . . . . . . . TOTAL WORKFORCE
FRWFEX . . . . FRACTION OF WORKFORCE THAT IS EXPERIENCED

~ SDVPRD . . . . . . . . . . . . PRODUCTIVITY

2 SOMMOH . . . . . . . . . . . . . COMMUNICATION OVERHEAD

e IF Y0U HAVE AN EGA CARD TYPE (Y)ES IF NOT TYPE (N)O.
. 25T TNXKEY %0

e e

. oA RS

2 SAT [F 7 = %0 THEN GOTO EGA
- SAT ZLOE SCTS OTHER

\1
'i: EGA

p REP PRCJECT PLOT3 -PLM 6

S BAT GOTS -NEXT

o 73
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:OTHER

REP PROJECT PLOT

BAT -NEXT

3AT CLS

BAT BEGTYPE

\OA
IF YOU WOULD LIXE TO SAVE THE PLOT PLEASE ZNTER A
DOS LEGAL FILE NAME, OTHER WISE TYPE (Q! TC RETURN
TO THE MENU.

END

BAT READ %1

BAT IF Q = %1 THEN GOTO LEAVE
2AT ELSE GOTO NAME |
tNAME !
REN PLCT3.CUT %:

:LEAVE

BAT EXIT

ECHO OFF

BAT REM FILE NAME: PLOT4.BAT
34T CLS

BAT BEGTYPE

OA*******************************************************

PLOT 4

(A A RS ELASSEEARESEEESSEREE SRR EESREEEEREEEEEEEEEEENEEESEDEESS]

FIRST, A QUICK REVIEW OF THE VARIABLES BEING

PLOTTED: !
|

AFMPDJ . . . . ACTUAL FRACTION OF A MaN-DAY ON PROJECT ‘

JBsZgMD . . . . . . PERCEIVED TOTAL JOB SIZE IN MAN-DAYS

p;3s2 . . . . . . . . . . . .PERCEIVED JOB SIZE IN TASKS

PMDSHR . . . . . . . . . PERCEIVED SHORTAGE IN MAN-DAYS

i¥ ¥YCoU HAVE AN EGA CARD TYPE (Y)ES IF NOT TYPE (N)O.

)

]
{

= 5T TNKEY %0
T 2AT CLS
i BAT IF Y = %0 THEN GOTO EGA
o BAT EL3SE GOTO OTHER
3
NS
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. LEGA
' REP PROJECT PLOT4 -PLM 6
BAT GOT2 -NEXT

:OTHER

S REP PROJECT PLOT4
v AT -NEXT
e BAT CLS
- 3AT BEGTVPE
\
) 0

- IF YOU WOULD LIKE TO SAVE THE PLOT PLEASE ENTER A
o DOS LEGAL FILE NAME, OTHER WISE TYPE (Q) TO RETURN
{ TO THE MENU.

o]

3O O
[N

%1 THEN GOTO LEAVE
O0TO NAME

98]
2
v3
SEXR’S
£ ragta

9]
o=4
—3
[

62}

o :NAME
REN PLOT4.0UT %1

- : LEAVE
(¢ 34T EXIT
—o s

LR A
b Ty

. B
L q. AR .
N » . oo

. o« AT T - B
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APPENDIX B

MODEL MENU SHELL PROGRAM LISTING

ECHO OFF
BATALLF.COM

GRAPHICS

bat /N /p /s * ... Loading ... MODEL MENU
Call -topl
Exit

-top goto -top%A

KA K K KKK K A A KA K KK KK K kA kKR R TR K K e ke kR R R R R Rk R ek kR R K Rk kR kR Rk R R

* Remove the following data ONLY if further changes will not*
* be made *

RO IR IR A S AR I I A S A I I A S SR R AR AR A A A 20 2h 0 b A0 20 20 b Jb JE 2P 20 b 2 20 20 4 40 20 2b 20 20 JF 20 A AR 2F 2 b I 3

TTEMSTT 1.40
EBL Extended Variables - Version 1.03
Current variable contents is:

&C5 = 17
&DESCRIP81 =
&K81 = H
&DESCRIPO1 =
xK91 =1
&DESCRIP101 =
&K101 =J
&DESCRIP111 =
&K111 = K
&DESCRIP121 =
&K121 = L
&DESCRIP131 =
&K131 =M
<DESCRIP141 =
&K141 = N
&DESCRIP1SL =
&K151 = 0
*DESCRIP1l61 =
xX161 =P
“DESCRIP171 =
K171 = Q
“DESCRIP181 =
xX18 = R
«CESCRIPLYL =
xK191 - 5
&DESCRIP201 =
&K201 =T

&C1 = 1F

&C2 = 1A
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e %C3 = 1A
s &C4 = 1D
e &NAME1 = MODEL MENU
$TITLEl = FOR THE DYNAMICA MODEL OF SOFTWARE PROJECT
Iy MANAGEMENT.
e &K11 =1
SRS &DESCRIP11 = INTRODUCTION TO THE MODEL MENU
b «CMD11 = “SUB-MENU-2
o $NAME2 = INTRODUCTION TO THE MODEL MENU
&DESCRIP42 =
&Ka2 =D
3DESCRIPS2 =
$K52 = E
«DESCRIP62 =
&K62 = F
&«DESCRIP72 =
$K72 =G
&DESCRIPS?2 =
$K82 = H
5DESCRIP92 =
&K92 = I
&DESCRIP102 =
K102 = J
&DESCRIP112 =
K112 =K
$DESCRIP122 =
K122 =L
%xDESCRIP132 =
K132 =M
%xDESCRIP142 =
£K142 = N
&«DESCRIP152 =
%K152 = 0
&DESCRIP162 =
K162 =P
%DESCRIP172 = |
K172 = Q
5DESCRIP182 = i
K182 = R
5DESCRIP192 =
K192 = S |
%*DESCRIP202 =
&K202 =T
%K12 =1
&DESCRIP12 = PURPOSE OF THE MODEL MENU
e %CMD12 = 22187 2
o K22 = 2
M %*DESCRIP22 = HARDWARE/SOFTWARE REQUIREMENTS
t;ﬁ &CMD22 = 22226 2
tqi &KSUM2 =1 2 3DEFGHIJKLMNOPQRST
®. &K32 = 3
o %DESCRIP32 = SUGGESTIONS FOR USING THE MENU
N 77
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&TITLE2 = THE FOLLOWING MENU PROVIDES INRTODUCTORY
INFORMATION TO NEW USERS.

sK21 =2
sDESCRIP21 = HELP FACILITIES
&«CMD21 = ~SUB-MENU-3
&«NAME3 = HELP FACILITIES
&DESCRIP43 =
£K43 = D
&«DESCRIPS3 =
&K53 = E
&«DESCRIP63 =
&K63 = F
&DESCRIP73 =
&K73 =G
&DESCRIP83 =
&K83 = H
&DESCRIP93 =
£K93 = 1
&«DESCRIP103 =
&K103 = J
&«DESCRIP113 =
&K113 =K
&DESCRIP123 =
&K123 =1L
&DESCRIP133 =
£K133 = M
5DESCRIP143 =
£K143 = N
&«DESCRIP153 =
&K153 = O
sDESCRIP163 =
K163 =P
&DESCRIP173 =
e K173 =0
o %«DESCRIP183 =
- xK183 = R
b - &DESCRIP193 =
o &K193 =S
° %DESCRIP203 =
p &K203 =T
. %K13 = 1
- %«DESCRIF13 = OVERVIEW OF HELP FACILITIES
[~ xCMD13 = 22287 2
<o sTITLE3 = INTRODUCTION TO DYNAMICA AND PROFESSIONAL DYNAMO
B HELP FACILITIES.
o %K23 = 2
N %*DESCRIP23 = ONLINE MODEL HELP INFORMATION
- %CMD23 = 22323 2
;; &KSUM3 =1 23 DEFGHIJKLMNOPQRST
[, : &K33 = 3
. &DESCRIP33 = PROFESSIONAL DYNAMO HELP
A &CMD33 = ~SUB-MENU-4
o
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5
o «NAME4 = PROFESSIONAL DYNAMO HELP
= &DESCRIP94 =
R &K94 = I
{ &DESCRIP104 =
XS K104 =J
&3 «DESCRIP114 =
e &K114 = K
- &DESCRIP124 =
T &K124 =L
\ &DESCRIP124 =
e K134 =M
T %DESCRIP144 =
- xK144 = N
o %DESCRIP154 =
- K154 =0
: %DESCRIP164 =
e K164 =P
e %DESCRIP174 =
o %K174 = Q
AN xDESCRIP184 =
A K184 = R
[ &DESCRIP194 =
s K194 =S
S &DESCRIP204 =
e &K204 =T
- &TITLE4 = THE FOLLOWING MENU PROVIDES ACCESS TO PD HELP
- FACILITIES.
i &K14 =1
g &DESCRIP14 = OVERVIEW OF PD HELP
o 5CMD14 = 22359 2
&K24 = 2
S «DESCRIP24 = DYNEX HELP
e &CMD24 = 22377 2
D K34 = 3
e %DESCRIP34 = EDITOR HELP
- &CMD34 = 22398 2
o, %K44 = 4
Rk &DESCRIP44 = SIMULATION HELP
o %CMD44 = 22418 2
. K54 =5
§ - %*DESCRIP54 = TOOLS HELP
A wCMDS4 = 22438 2
Qﬁ} K64 = 6
R <DESCRIP64 = TRANSLATOR HELP
A &CMD64 = 22459 2
b K74 = 7
~ “DESCRIP74 = UTILITIES HELP
N %CMD74 = 22479 2
v 5KSUM4 =1 23456781 JKLMNOPQRST
AN £K84 = 8
°. &DESCRIP84 = VIEW HELP
S &CMD84 = 22500 2
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.- &K31 =3
P &DESCRIP31 = VARIABLE MANIPULATION
T &CMD31 = 22520 2
{ q &Ka1l = 4
- &DESCRIP41 = RUN SIMULATIONS
o &CMD41 = 22559 2
2 &K61 = 6
- &DESCRIP61 = VIEW RESULTS AND PRINT GRAPHS
- &CMD61 = 22597 2
\ &K71 = 7
"o &DESCRIP71 = EXIT TO DOS
R &CMD71 = 22636 2
e &KSUMLI =123456 7HIJKLMNOPQRST
e &K51 =5
i &DESCRIP51 = TO STORE AND PRINT RESULTS
i &CMD51 = “SUB-MENU-%
P &NAMES = TO STORE AND PRINT RESULTS
St &DESCRIP4S =
.- &K45 = D
A &DESCRIPS5S =
AR &K55 = E
o &DESCRIP65S =
R &K65 = F
BN &DESCRIP75 =
s &K75 =G
b &DESCRIP85 =
D, &K85 = H
! &DESCRIP95 =
oy &K95 =1
bl «DESCRIP105 =
Lo &K105 =J
el &DESCRIP115 =
o K115 = K
i? ! &DESCRIP125 =
-7 &K125 =L
Card &DESCRIP135 =
K135 = M
&DESCRIP145 =
&K145 = N
&DESCRIP155 =
&K155 =0
<DESCRIP165 =
K165 =P
%DESCRIP175 =
&K175 = Q
ks ~DESCRIP185 =
o K185 = R
D &DESCRIP195% =
I &K195 =S
= &DESCRIP205 =
&K205 =T
§TITLES = THIS MENU ALLOWS THE USER TO STORE AND PRINT
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SIMULATION RESULTS.

&K15 =1

&DESCRIP15 = STORING STATISTICS
&CMD15 = 22655 2

&K25 = 2

&DESCRIP25 = PLOTTING RESULTS
&KSUMS =1 DEFGHIJKLMNOPQRST
&K35 = 3

%DESCRIP35 = PRINTING YOUR RESULTS
&CMD35 = 22730 2

&CMD32 = 22767 2

&CMD25 = “SUB-MENU-6
&§NAME6 = PLOTTING RESULTS
&DESCRIP66 =

&K66 = F

&DESCRIP76 =

&K76 =G

%*DESCRIP86 =

K86 = H

&DESCRIP96 =

%K96 =1

&DESCRIP106 =

&K106 =J

&DESCRIP1l1e6 =

&K1lle = K

&CESCRIP126 =

&K126 =L

&DESCRIP136 =

&K136 =M

DESCRIP1l46 =

&K1l46 = N

&DESCRIP156 =

&K156 =0

&DESCRIP166 =

&K166 =P

&DESCRIP176 =

&K176 = Q

&DESCRIP186 =

&K186 = R

«DESCRIP196 =

&K196 = S

*DESCRIP206 =

&K206 =T

&K16 =1

&DESCRIP16 = OVERVIEW PLOTTING FUNCTIONS
&CMD16 = 22806 2

&K26 = 2

*DESCRIP26 = PLOT 1
&CMD26 = 22845 2

&K36 = 3

&DESCRIP36 = PLOT 2
&CMD36 = 22882 2
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&K46 = 4
&DESCRIPA46 = PLOT 3
&CMD4e = 22919 2
&KSUM6 =12 3 4 5 FGHIJKLMNOPQRST
%K56 =5
&DESCRIPS56 = PLOT 4
CMD5Ss6 = 22956 2
&1 = title
&TITLE6 = THE FOLLOWING MENU ALLOWS THE USER TO VIEW AND SAVE
4 PREDEFINED PLOTS.
&LVL =1
%PAGE =1
10000 bytes allocated 2641 bytes free
P RS SRS EEEEEREEERESEEREREEREERESEEERSRERELERERRRSEEEREEEEEES
* Remove the previous data ONLY if further changes will*
* not be made *
A AR S A RS A SRS LN A LR L LSS S S AN EEEERREEEEEEEEESEESEEEEEEEEESEN]
-Zopi %A = 1
color A\1F
ram
cls
begtype
L MENU \1F
\1A FOR THE DYNAMICA MODEL OF SOFTWARE PROJECT
YANAGEMENT. \1F
\1D 1 \1F INTRODUCTION TO THE MODEL
MENU

\1D 2 \1F HELP FACILITIES

\1D 3 \1F VARIABLE MANIPULATION

\1D 4 \1F RUN SIMULATIONS

\1D 5 \1F TO STORE AND PRINT

RESULTS

V1D 6 \1F VIEW RESULTS AND PRIAT

GRAPHS




B i AC A it e ed b e it A At A e a it aepie s |

\1D 7 \1F EXIT TO DGS

Choose an option: (ESC exits menu):;
end
-lstkeyl inkey %0 | if %0 # = 1 type %0;
1f %0 = keyOlb return
goto -%071
-2ndkeyl inkey %1 | if %1 # = 1 type %1;

if %1 = keyOlb return

1f %1 = key020 goto -$%0351
if %1 = key00d goto -$%0351
if %1 = key008 goto -topl
if %1 = keyldb goto -topl
goto -%0%11

—171 **** INTRODUCTION TO THE MODEL MENU =*=*x=x
zall -top?2
bat /p /s goto -topl

=271 *=*x* HELP FACILITIES **xx
call -top3
bat /p /s goto -topl

-371 **** VARIABLE MANIPULATION *x*=*
BAT CLS
BAT SHELL BAT /R VARIABL.BAT
bat /p /s goto -topl

~4~] **** RUN SIMULATIONS **xx
BAT CLS
BAT SHELL BAT /R RUNSIM.BAT
bat /p /s goto -topl

=571 **** TO STORE AND PRINT RESULTS ****
call -topb5
tat /p /s goto -topl

=671 **** VYIEW RESULTS AND PRINT GRAPHS *xxx
BAT CLS
BAT SHELL BAT /R VIEWSIM.BAT
bat /p /s goto -topl

-771 **xx* EXIT TO DOS ***x
BAT CLS
BAT EXIT
bat /p /5 goto -topl

-%0"~1
-3$%051

~%0%11 beep gota -topl
~top2 %A = 2
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b

W
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CADN

-‘-."\

j}' color \1F

e ram

W cls
{ ¢ begtype

. .s.

- C THE MODEL MENU \1F
.- \1A THE FOLLOWING MENU PROVIDES INRTODUCTORY INFORMATION
.:ﬂ} TO NEW USERS. \1F

Loa

\ \1D 1 \1F PURPOSE OF THE MODEL MENU
: n‘:-.
v
o ‘.J.".
::Ij \1D 2 \1F HARDWARE/SOFTWARE
SN REQUIREMENTS
R LD 3 V1F SUGGEZSTIONS FOR USING THE
WO MENU

A Choose an option: (ESC exits menu):;

! . end

N ~-1stkey?2 inkey %0 | 1if %0 # = 1 type %0;

- if %0 = keyOlb return

oy goto -%0~2

RO -2ndkey?2 inkey %1 | L1f %1 # = 1 type %1:

"y if %1 = keyOlb return

. if %1 = key020 goto -$%0%2
O if %1 = key00d goto -$%0s2

if %1 = key008 goto -top?

A if %1 = keyldb goto -top2
R goto -%0%12

;?c -1~2 =***xx DURPOSE OF THE MODEL MENU **=*x

RN BAT CLS

fﬁ BAT SHELL BAT /R PURPOSE.RBAT

fi bat /p /s goto -top2

O
(e ~272 **xx HARDWARE/SOFTWARE REQUIREMENTS **%**
e BAT CLS

"': BAT SHELL BAT /R HARDWAR.BAT

- cat /p /5 goto -top?2

jﬁ -272 **x*«x SUGGESTIONS FOR USING THE MENU ***xx
o BAT CLS

~ﬁ§‘ 3AT SHELL BAT /R SUGGEST.BAT

5?: bat /p /s goto -top?2

"

20N -%0~2

o -$%052

8. -%0%12 beep goto —-top2

L -top3 %A = 3

Yol




ﬁ%} color \1F

S ram
AR cls
P begtype
.\-
b CILITIES \1F
PR V1A INTRODUCTION TO DYNAMICA AND PROFESSIONAL DYNAMO
:Qj . HELP FACILITIES. \1F
\1D 1 \1F OVERVIEW OF HELP
St FACILITIES
\1D 2 \1F ONLINE MODEL HELP
[NFORMATION
\1D 3 \1F PROFESSICNAL DYNAMO HELP
Choose an option: (ESC exits menu):;

end

-lstkey3 inkey %0 | if %0 # = 1 type %0;
1f %0 = keyOlb return
goto -%073

-2ndkey3 inkey %1 | if %1 # = 1 type %1:

if %1 = key0Olb return

if %1 = key020 goto -$%0%3
1f %1 = key00d goto -5$%0%3
if %1 = key008 goto -top3

if %1 = keyld4b goto -top3

goto -%0%13

-173 **** QVERVIEW OF HELP FACILITIES ***x*
BAT CLS
BAT SHELL BAT /R OVER.BAT
bat /p /s goto -top3

-273 x***x ONLINE MODEL HELP INFORMATION **xx*xx
BAT CLS
BAT SHELL BAT /R HELP.BAT
bat /p /5 goto -top3 ]

s
y 4
P

PR R R
L
(0]

***x* DROFESSTIONAL DYNAMO HELP **xx
call -top4d
bat /p /s goto -top3

% ‘v.

-%0 "~ 3
-5%083
-%0%13 beep goto -top3
~-top4d %A = 4
color \1F

r c i;gz;ﬁ-
R A ]
g SN

@
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ram
cls
begtype
L DYNAMO HELP \1F
\1A THE FOLLOWIMG MENU PROVIDES ACCESS TO PD HELP
FACILITIES. \1F
\1D 1 \1F OVERVIEW QOF PD HELP
\1D 2 \1F DYNEX HELP
\1D 3 \1F EDITOR HELP
\1D 4 \1F SIMULATION HELP
\1D 5 \1F TOOLS HELP
\1D 6 \1F TRANSLATOR HELP
\1D 7 \1F UTILITIES HELP
\1D 8 \1F VIEW HELP
Choose an option: (ESC exits menu):;
end
-lstkey4 inkey %0 | if %0 # = 1 type %0;
if %0 = keyOlb return
goto -%074
-2ndkeyd4 inkey %1 | if %1 # = 1 type %1;
if %1 = keyClb return
Lf %1 = key020 goto -5%054
1 %1 = key00d goto -$%0$4
if %1 = key008 goto -top4d
if %1 = keyld4b goto -top4d
goto -%0%14




i tat tuk Pol Reb ts va

=174 **** QVERVIEW OF PD HELP **xxx
BAT CLS
L PD.HP
bat /p /s goto -top4

-274 xxxx DYNEX HELP **x*x
BAT CLS
L DYNEX.HP
ocat /p /s goto -top4

=374 **** EDITOR HELP **=*x
BAT CLS
L EDTR.HP
bat /p /s goto -top4d

-47q *x*x* STMULATION HELP ***x
BAT CLS
L SMLT.HP
bat /p /s goto -top4

-574 *x*** TQOLS HELP **=*=x
BAT CLS
L TOOLS.HP
bat /p /s goto -top4

-674 ***x TRANSLATOR HELP ***x
BAT CLS
L TRNS.HP
bat /p /s goto -top4

=774 **** UTILITIES HELP ****
BAT CLS
L UTILS.HP
bat /p /s goto -—-top4

-874 *x*x YIEW HELP **xx*
BAT CLS
L VIEW.HP
bat /p /s goto -topd

-%0 ™4

-3%034

-%0%14 beep goto -top4d
-top5 %A = 5

color \1F
ram
cls
begtype
PRINT RESULTS \1F
\1a THIS MENU ALLOWS THE USER TO STORE AND PRINT
SIMULATION RESULTS. \1F
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o \1D 1  \1F STORING STATISTICS
(.
- \1D 2 \1F PLOTTING RESULTS
‘;‘ \1D 3 \1F PRINTING YOUR RESULTS
:fi Choose an option: (ESC exits menu)::;
- end
b ~1stkeyS inkey %0 | if %0 # = 1 type %0;
% 1 %0 = keyQOlb return

et goto -%075

B -2nadkev5 1nkey %1 | 1f %1 # = 1 type %1;
L if %1 = key0lb return

o if %1 = key020 goto -$%0%5
SR if %1 = key00d goto -$%0s5

o if %1 = key008 goto -topd
b if %1 = keyl4b goto --topb

:ﬁ; goto -%0%15

20N ~1~5 ****x STORING STATISTICS **xx*

o BAT CLS

- BAT SHELL BAT /R SIMULAT.BAT

sy bat /p /s goto ~-topbH

e

O -275 *xxx*x DIOTTING RESULTS **xx*x*

~~ call -topé6
c)' bat /p /s goto -topS

if: -3%5 #**x*x DRINTING YOUR RESULTS *=*xx
- BAT CLS
;i”: BAT SHELL BAT /R PRINT.BAT
Lo bat /p /s goto -topb
.f\ ~%0~5

- -5%0$5

o -%0%1% beep goto —topb

e -top6 %A = 6

Lo color \1F

-f ram
N cls
f\tf begtype
Pt G RESULTS \1F

o~

\1A THE FOLLOWING MENU ALLOWS THE USER TO VIEW AND SAVE 4
PREDEFINED PLOTS. \1F

- S
Rl
aw 7

-
D 3
']

3
¥
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-176
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FUNCTIONS

Zhocose an option:

-lstkey6 1lnkey %0 |

1f %0
goto

if
if
it

%1
%1
%1
1f %1
if %1
goto

xxx* OVERVIEW PLOTTING

BAT CLS
BAT SHELL
bat /p /s

x % ok Kk pLOT
BAT CLS

BAT SHELL
bat /p /s
¥ W % pLOT
BAT CLS

BAT SHELL
Bat /p /s
x K F pLOT
BaT CLS

BAT SHELL
bat /p /s

.....

dP LI T | R PR |

\1D 1

\1D 2

\1D 3

\1D 4

ViID 5

if
key01lb

%0 # = 1
return

-%0~6
-2ndkey6 inkey %1 |

if
keyOlb
key020
key00d
key008
keyldb

0%16

%1 # =
return
goto -$%0S$6
goto -$%0$6
goto -topb
goto —-topé6

BAT /R OQVERVIE.BAT
gote -topé

1 * ke kK

BAT
goto

/R PLOT1.BAT
-topb

2 * k% %

BAT /R PLOT2.RBAT
goto -topéb

3 * ok kK

BAT /R PLOT3.BAT
goto -—-topé6
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\1F OVERVIEW PLOTTING

\1F PLOT

\1F PLOT

\1F PLOT

\1F PLOT

(ESC exits menu):;

type %0:

1 type %1;

FUNCTIONS ****

-------------
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_5"6 L8 B 1 PL‘OT 4 * Nk X

BAT CLS
N BAT SHELL BAT /R PLOT4.BAT
| bat /p /s goto -top6

B -%0 "6
NN -$%056

N -%0%16 beep goto -topé

-on.error -

\ 1f %R > 82 if %R < 90 type !! Floating Point Error !! |goto
o -Calc.

Qs Cls beep type Unexpected batch file error %R in line %L

NN lexit
Y

~ -~
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- 2722727272722
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APPENDIX C

DYNEX MODEL INTERFACE PROGRAM LISTING

display clear
KRR AN KK KK KR Rk kR T R R R N R R R R e kR Y sk e e e R R ok ok kR e R Ak R R R R ok Rk kR
THE DYNAMICA MODEL OF SOFTWARE PROJECT MANAGEMENT
March 1988

AAXKXKAKXEEAAKEREEXEAAARA ALK KRR AARARKRRAAARARAR R AN AR ARk AdR ko kkhhdhx

Press ENTER for a brief introduction to Model and
Variable Manipulation.

It is suggested reading for all new users of Dynamica.

Experienced users will most likely want to skip directly
to Model and Variable Manipualtion. To deo so type (n)o
followed by enter.

Press Enter or (n)o followed by Enter to Continue

dendqg
choice 1

display clear

* %k e d ok Je A e deodk de R e e gtk ke kT vk T Kk ke e R e R ek ke sk e ke sk e e e ke e ke ke ke ke R e ok kR kX

WELCOME TO PROFESSIONAL DYNAMO AND THE DYNAMICA MODEL OF
SOFTWARE PROJECT MANAGEMENT page 1

I EEEEE S S EEREEEEESEEEEEEEEREREEEEREEESEEREEEREEREEEEEEEESESEESS

INTRODUCTION

LA

Professional Dynamo is a high level model simulation
language that has been used to create THE DYNAMICA MODEL OF
SOFTWARE MANAGEMENT. You need to have no knowledge of how
Professional Dynamo works to use the model.

THE DYNAMICA MODEL OF SOFTWARE PROJECT MANAGEMENT, here
after simply Refered to as DYNAMICA, is a sophisticated
simualtion model designed to provide assistance in
- understanding and estimating the numerous and complex
o variables involved in a large software development project.

Sy

LI M

S

Press Enter toc Continue
dendqg
choice 1
‘; ' cend 1/1
-4
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Cat

display clear
A ok ke e e W e e e W e i e e ke e ol ok e Sk ke 0 O i e ol e ol ok ol e O 0 A R R 0 o0 e e W ol ke W W e W W W 0 o R ok

Introduction page 2 *
WOk Kk A K R K K R Y e Rk R e R R R e e sk R e R e e e ok e A e R R e K R R e e Rk W R Rk Rk Wk

To speed you on your way, & menu system has been
developed to interface with the model which is written in
PROFESSIONAL DYNAMO. This menu allows the the user to
customize the model to f£it a particular software project by
providing access to 18 different variables or table values,
from three major areas of interest to the software project
manager: Estimated Project Size, Organizational Environment
and Policy Variables. A fourth area provides the
user access to important model controls, the maxlength of
project and the <2—e period for data.

Press Enter to Continue
dendg
choice 1
cend 1/1

display clear
LB S S SRS RS R ERELREEEEREEREERSEESERRE R SRRl RRRRlREEERREREEREEEEN:

Introduction
page 3

ok ode ok Kok de A ko ok kK kR R Kk kK e ek R R ek KRk Rk Rk Rk ok ok R A Rk Rk ok ok ok ok kR kR

When addressing a particular variable, the user may
chose any value or use a previously defined value. Changes
to variables from your last simulation are automatically
stored with your simulation results if you chose to store
your results.

Your first step after you become familiar with the
mechanics of the modei will be to adjust all the pertinent
variables to customize the model to represent any specfic
software project you might have in mind. Otherwise, you may
use the model " as is ", to conduct your experimentation
in the relationships of the variables.

Press any Key to Continue
dendg
cholice

cend 1/

[T

display clear
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* Introduction page 4 =~
I A S A B EEEEEEEEE L EEEERSEERERES SRS REERSEERESEREERREEEEESESEESSERES]

The DYNAMICA MODEL OF SOFTWARE PROJECT MANAGEMENT
has the potential for extensive online help facilities.
Currently, onlyv one aspect of the online help facility is
employed, that being HELP on HELP. This has been done to
demonstrate the available capability. To view the HELP on
HELP, type (h)elp fcllowed by a space and (h)elp again
fcllcwed by striking the enter/return key.

Press Enter to Continue

() {1,

lend
no

().ﬁ

‘ o
P = -

cend 1/1
cend 1/1

display clear
A A AR EESEEREEEEER SRS RERELSS RS REEREEESRERREERRRERRESERREREEEEEES]

* VARIABLE MANIPULATION page 5 *

AR AR SRR R EREEEEEE R LSRR R EERRER R SRR RS SRR EEREEEREREEREEEEEIEREE]

The following 18 model varaibles of Dynamica are
adjustable via the menu.
They are grouped in 4 categories for easy access.

ESTIMATED ACTUAL PROJECT SIZE

F4

1. RJIBDSI .o . . Real Job Size in DSI
IT. VARIABLES CHARACTERIJTIC OF THE ORGANIZATIONAL
ENVIRONMENT
A. Productivity
2. DSIPTK . . . . . . . Delivered Source
Instruction Per Task
B. Quality
2. TNERPK . . EZrrocr Rate Ter 1000 Delivered Scurce
Instruction
C S5taffing Variables
4. HIREDY . . . . . . . . . . . . . . Hiring Delay
5. AZIMDY . . . . . . . Auolmllafl)n Delay
6. AVEMPT . . . . . . . . . . . Average Employment
I PCGLICY VARIABLES
a. Estimation
7. UNDEST . . . . . . Task Underestimation Factor
8. ToT™MDL . . . . . . . . . Total Mandays
9. TDEV1 . . . . . . . . . . .. Time to Develope
93
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bED

ls‘
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gt
S Press Enter To See the Remaining Variables
oy dendq
tml choice 1
ﬁ cend 1/1
) display clear
:'r:\.: I AR A SRR R R R R R AR EREESERE RS RS R LSRR E RS ESS R AR SESRRRRSEREREEEE]
ﬁk} MODEL AND VARIABLE MANIPULATION page 6
&s:: I B AR S AR S EEEEEEESEEERSELER SRS ESEEESREEEEEERSENEESNEESESSESSE S
b B. Resource Allocation
Fp; 10, DEVPRT . . . . . % of Effort Assumed Needed
e For Development .
Lot 11. TPFMQA . Fraction of Manpower Devoted to
I Quality Assurance
12. INDUST . . . . . . . . . . . . Initial
Understaffirg Factor
13. WCWF1 . . . . . . . . Willingness tc Change
the Workforce
C. Staffing
14. TRPHNR . . . % of Experienced Employee Effort
to Train a New Employee
15. AMPPS . Average Daily Manpower / Staff

Expended On Project

IV. MODEL CONTROL
16. MAXLEN . . . . . . . . Max Length Of Project
17. SAVPER . . . . . . . . . Save Period For Data

Press Enter to See Variable Definitions or to Manipulate
Variable Values.
dendqg
choice 1
cend 1/1

display clear
LA B RS SRS ASAREEEREESREER SRR R ERRR R R R RN ARl EERRERERE R R EEEE R

MODEL AND VARIABLE DEFINITION AND MANIPULATION page 7

WA AL LSS AAAESSLESASEREEA RS ESEREEEREEERERRRERERREREREXEE N

Select one or more of the following eight topic
ireac. You may chose to first look at a brief explanation of

-

ne variables or go directly to variable manipulation.

. MODEL VARIABLE DEFINITIONS

L 1. ESTIMATED ACTUAL PROJECT SIZE DEFINITION

s 2. VARIABLES CHARACTERISTIC OF THE ORGANIZATIONAL
- ENVIRONMENT DEFINED

3. POLICY VARIABRLES DEFINED

o
.

A
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t:f 4. MODEL CONTROL VARIABLES DEFINED

II. MANIPULATION OF MODEL VARIABLES
5. ESTIMATED ACTUAL PROJECT SIZE
6. VARIABLES CHARACTERISTIC OF THE ORGANIZATIONAL
ENVIRONMENT
7. POLICY VARIABLES
8. MODEL CONTROL VARIABLES

Enter the number(s) of your selected choices.
Seperate each choice by a space or a comma.
dendg
choices 8

display clear
ARXKAAAEAEEAEEAEAALAAAATRAREEARAARLARARE AR LXK RKXKK XXX

ESTIMATED ACTUAL PROJECT SIZE DEFINITION page 8

A A R EE RS EE AR RS EEREEEEEREERREEESEEREEEEEESEEEERESEREEEEESSE I

REAL JOB SIZE INDSI . . . . . . . . . . . + + . .« . . RJIBDsSI

The real size of the software project in delivered
source instructions (DSI) with comments. The following
definitions are from Boehm, 1981.

Delivered. This term is generally meant to exclude
nondelivered support software such as test drivers. However,
i1f these are developed with the same care as delivered
scftware, with their own reviews, test plans, documentation,
etc., then they should be counted.

Source Instructions. This term includes all program
instructions created by project personnel and processed into
machine code by some combination of preprocessors, compilers,
and assemblers. It excludes comment cards and unmodified

utility software. It includes job control language,
format statements and data declarations. Instructions are
defined as lines of code or card images. Thus, a line

containing two or more source statements counts as one
instruction; a five-line data declaration counts as five
instructions.

Press Enter to Continue

p . [ Y .
e
@ ]
B |' i ot .
Lt

dendg
choice 1
re cend 1/1
. zend 1/8
r;.
s
o
.
6 display clear
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VARIABLES CHARACTERISTIC OF ORGANIZATIONAL ENVIRONMENT
DEFINITION page 9

HARKAEKIERXALRKKARARALKKKKKKAKXKARKRTKA KKK KA K KA K kR K AR K k% Xk kK

DELIVERED SOURCE INSTRUCTION PER TASK . . . . . . . . DSIPTK

This parameter is set to the value of the nominal
potential prcductivity in the organizational environment
being modeled. For example, if the nominal potential
productivity is 50 DSI/Man-Day then DSIPTK would be set to
50.

ERROR RATE PER 1000 DELIVERED SOURCE

INSTRUCTIONS (KDSI) . . . . . . TNERPK

TNERPX is the number of erro-z committed on the averazage,
per 1000 DSI, as the sofiware project is being develcred. It
13 not 3 singie number but rather a table function. This

allows the user to set different error rates at different
stages of the project's lifecycle.

Press Enter to Continue
dendq

choice 1
cend 1/1

display clear

AL AR SRS EREAEERSEEEEEEERREEREREEEERLEEAEEREREEREERERESEEREERERENESSS
VARIABLES CHARACTERISTIC OF ORGANIZATIONAL ENVIRONMENT
DEFINITION page 10

LE A RS S S SRS EEERERLEEEEEREERSERREEERSEEREREREREEERRREREEEEEREESEN]

HIRING DELAY . . . . . . . . . . . . . . . . . . HIREDY
HIREDY 15 the average delay time, in work days, incurred
in adding new staff members to the project.

AS3IMILATION DELAY . . . . . . . . . . . . . ASIMDY
ASIMDY 1is the average time needed to assimilate new
hirees i1nto the project, measured in workdays. It 13 the

time reqguired for orientation, institutionalization and

“raining.

Press Enter to Continue
dendqg

choice 1
zend 1/1
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display clear

I R R R R AR EEEEEEEEEEEEESEEEEEEEE S S S EEESESEEEREEREREEEEESEESE
VARIABLES CHARACTERISTIC OF ORGANIZATIONAL ENVIRONMENT

DEFINITION page 11

koK KRR K KKK KK KK de Kok g ok ok Kk R Kk ko ke e e Rk ek ok ok ke kR ok ke ok Rk ok ok ke

AVERAGE EMPLOYMENT . . . . . . . . . . . . . . . AVEMPT

AVEMPT is the average employment time of project team
members, neasured in working days. It ie indirectly
proportional with TURNOVER. For example, the smaller the
AVEMPT the larger the turnover rate, and conversely, the
smaller the turnover rate the higher the AVEMPT.

Press Enter to Continue

dendg

choice 1

cend 1/1

cend 2/8

display clear

ISR AL LSRR SR LSS EES AR R R RS ERESESEERSSERSEEEEERESESESESSES]
POLICY VARIABLES DEFINITIONS page 12

(B R REA LRSS ELEEREEERL RS SRR EREERRELSSERE SR SREERENEEEESESS]

TASK UNDER ESTIMATION FACTOR . . . . . . . . . . . . UNDEST

Undersizing is a large problem in project management.
This wvariable allows the to experiment with different values
of underestimates. Thus to simulate a situation where the
project size 1is initially underestimated by 2% %, this
varitable would be set to 0.25.

TCTAL MAN DAYS . . . . . . . . . . . . . . . TOTMD1

TC7TMD1 is the man-day estimate produced at the start of
“he project, for design, coding and system testing of the
project.

TIWE TCc DEVELOP . . . . . . . . . . . . . . . . . . TDEVL

TDEV1 represents the estimated time, measured in work
days, for the design, coding and testing stages of the
oroject, produced at the start of the project. For example,
1f the initial project duration estimate was 16 months,

s TDEV1 would be equal to (16 x 20) or 320 working days.

\"-- .

- Press Enter to Continue

*

® dendq

= zhoice 1
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cend 1/1

display clear
I A S AR SRS AL SR ESERE RS SR AR R R AR S SRSl Rl RERlEERRRESREEEEESSS:

POLICY VARIABLES DEFINITIONS page 13
EHHHELAKK LRI IAAKR KKK XIEARKRA A KA KK AAA KR RAKR KKK KK KX’ KK
% OF EFFORT ASSUMED NEEDED FOR DEVELOPMENT . . . DEVPRT

This variable is used to allocate the projected total
cudget, measured in Man-Days, for the development (which
includes design and coding) and testing phases. For example,
if it is decided that 80 % of the total Man-Days would be
allocated to development and 20 % to testing, then DEVPRT
would be set to 0.80.

FRACTION OF MANPOWER DEVOTED TO QUALITY

ASSURANCE . . . . . . . TPFMQA
TPFMQA 1is the Dercent of development effort allccated in
the project's plan for CA activities dur‘ng the design and

coding stages. It 1s nct a single number but rather a table
function that allows the user to change the number of
Man-Days allocated to QA at different stages in the project
lifecycle. A value of 0.20 at some point in the project
would indicate that at this point, 20 % of the Man-Day budget
15 allocated to QA.

Press Enter to Continue
dendg
choice 1
cend 1/1

display clear
A A RS S EEEEEEEESREESSESEEESEEEEEEEERESEEEESESSEEEEEEESESESESSE.

POLICY VARIABLE DEFINITIONS page 14
EEE XA IKRIARAAKTRARAAARALAAKRA AR KA AKAARARAKRATA A AR KKK A kA Kok Kk kok ok
TIAL UNDERSTAFFING FACTOR . . . . . . . . . . INDUST

The project's average staffing level is equal to the
croject's total number od Man-Days divided by the project's
scheduled duration. Typically, the project will start with a
small core team which grows in size. This variable specifies
the size of the starting group. Thus a value of 0.5
:ndicates that the startup team is half the size of the
averaqge staff size.

Press Enter To Continue
dendqg
shelice

4

;
cend 1/1

display clear
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POLICY VARIABLES DEFINITIONS page 15

I E R R EE SRS S EEES SRS SR RS SR SRS RERE R AR ERERSREEREREREREEREEESEEEEEES
‘ ‘ WILLINGNESS TO CHANGE THE WORKFORCE . . . . . . . .WCWF1

- On deciding upon a "Workforce'" level desired, project
RN managers typically consider a number of factors. One
important factor is the project's scheduled completion date.
As part of the planning function, management determines the
workforce level that it believes 1s necessary to complete the
\ project con schedule. In addition to this factor,
L7-7 consideration is also given to the stability of the
- workforce. Thus, before adding new project members,

C management tries to contemplate the project employment for

o new members. Different organizations weigh this factor
O differently. In general, the relative weighing between th
desire for workforce stability on one hand and the desire to
NN complete the project on time, on the other, is not static,
{ﬁ: cut changes dynamically throughout the lifecycle of the

- croject. For example, toward the end cf the project there 1i=
e typically considerable reluctance to bring in new people,

w- even 1f the project is benhind schedule. It would take
] too much time and effort ( relative to the time and effort

o that are remaining) to acquaint new people with the mechanics
" cf the project, integrate them into the project team and
e train them in the necessary technical areas.

[
]

LA A

()
4
LA

f. Press Enter for More Information of WCWF1

dendg
RO cheoice 1
N cend 1/1

display clear
A SRR AEEEEEEEEREREEREERER SRR EER RS ERERRSEREEEEEEEEE SR BN

o WCWF1 DEFINITION CONTINUE page 16

.‘;’- A S AL S EEEERERREERREEEESS SRS EEEREREERREREEREEENSEEEEEENEERER NS

- These managerial considerations are operational in the
- model as follows:

“ WORKFORCE LEVEL NEEDED = (INDICATED WORKFORCE LEVEL) * (WCWF)
_? + (CURRENT WORKFORCE) * (1-WCWF)

AR The Weighting Factor (WCWF) is termed Willingness to

i- “hange the Workforce.

N In the early stages of the project when "Time Remaining"
° iz generally much larger than the sum of "Hiring Delay" and
e ~he "Average Assimilation Delay" WCWF would be equal to 1

}2- dnen WCWF i1z = 1, the "Workforce Level Needed" in the above
o equation would simply be equal to the "Indicated Workforce
v:k- Level,"” i.e., management would be adjusting its workforce
O size to the level it feels is needed to finish on schedule.

) The "Indicated Workforce Level" can be determined by dividing
the amount of effort that management percieves is still

99
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MAX LENGTH OF PROJECT . . . . . . . . . . . . . . MAXLEN
100
e L e e T e by

remaining (in Man-Days) by the time remaining to complete the
orozect in days.

When the "Time Remaining" decreases, ASSIMILATION DELAY
{ASIMDY) could be set to equal exactly 0. The "Workforce
Level Needed" in the equation would thus be equal to the
"Current Workforce" i.e., management attempts to maintain
the projects workforce at its current level, and make
adiustments to the schedule instead.

Press Enter to Continue
dendq
choice 1
cend 1/1

display clear
KoK KK KKK KKK KRR KA KK KK KKK KKK KR A KRR KKK A KK KKK KKK KKK kK KKK K

POLICY VARIABLE DEFINITIONS page 17

A AR E R SRS EEE SRR RS EREE SRSl EESlRERSREELRSEREEEl IS SSS

TRAINERS DPER NEW EMPLOYEE . . . . . . . . . TRPHNR

In most organizations, tralnlng of new employees is
carried out by the more experienced employees. This variable
Zefines the fraction of an experienced staff member's time
~hat is devoted to train new hirees. For example, a value of
3.2 indicates that on the average each new employee
consumes 20 % of an experienced employee's time for the
duraticn of the assimilation delay.

AVERAGE DAILY MANPOWER PER STAFF EXPENDED ON
PROJECT . . . . . ADMPPS

Droject members are often only assigned part-time to a
croject. ADMPPS defines the % of time that the team members
devote, on an average to the particular project being
simulated. For example, if staff members tend to divide
their time equally between two projects, i.e., half of their
“ime 1s spent on project A and the other half is spent on
croject B, then ADMPPS would be = 0.5.

Press Enter to Continue

dendg

~hoice 1
cend 1/
tend 3/5

- 1
lispiay clear
A S A AN EE LR ERASES LSRR R RS EEREREREEEEERENEEERSEESSESDSISI RSN

MOCEL CCNTROL VARIABLE DEFINITIONS page 18
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This model control variable 15 useful in controlling the
s5imulaticons. It precludes the model from continuing a
simulation peyond a predetermined length, e.g., 1000 days.

SAVE PERIOD FOR DATA . . . . . . . . . . . . . . SAVPER

This model control varaible allows the user to adjust
t+he models save period for data for later viewing. For
example, Lf the user sets the SAVPER = 1, the model will save
all variable values on a daily basis, this data wculd be
available for the usedr to examine and plot at the end of a
simulation. A SAVPER of 10, saves values every 10 days. This
orovides the user with a trade off between the time required
for a simulation and the level of detail of the results.

Press Enter to Co~tinue

dendg

cheoice
cend 1/1
cend 4/8

display clear
(RS S S EEEEEEEREEEESEEREEESEEEESI SIS SIS 00000
Z5TIMATED ACTUAL PROJECT SIZE VARIABLE MANIPULATION

page 19 *
AR AR EEE AR SR EEEEESEEREENEEEEES SIS ERISIIEESSEEEEEAEEI SR
REAL JOB SIZE IN DELIVERED SOURCE
INSTRUCTIONS . . . . . . . . . . . RJBDSI

Enter a new value for REAL JOB SIZE IN DELIVERED SOURCE
INSTRUCTIONS or press enter to use the preset value. The
preset value is written using a form of scientific notation
w“here e3 represents x 10 to the third power. You do noct have
o enter a value 1in that format but be aware that the model

w.ll represent numbers in that format.
dendg
=g ri;bodsi=24. 4e3
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VARIABLES CHARACTERISTIC OF ORGANIZATIONAL ENVIRONMENT
MANIPULATION page 20

Ko Kok ok kK de ok kR K K R R Ak kK K ke K R o R R e e e ek W R A R K R R R R R R R Rk kR R Kk

Y
P a2

Enter a new value for DELIVERED SOURCE INSTRUCTIONS PER

:Z TASK or press enter to use the preset value.
= dendqg
! cq dsiptk=40.0

display clear
KA s ke R K K e vk Rk R R kR R Tk vk ke R e ok ek e e e ok ke ke e R W e T ke e e R e R e R R e kR ke ok

VARIABLES CHARACTERISTIC OF ORGANIZATIONAL ENVIRONMENT

- MANIPULATION page 21

-_"_ IS AR EALEESEEESERSSEEEREREEREASRESERESERAERERERESEREIEENDIERSERSDENEIE]
:; Enter a new value for ERROR RATE PER 1000 DELIVERED
- SOURCE INSTRUCTIONS or press enter to use the preset value.
.

N 1 2 3 4 5 6

- dendg

N cq tnerpk=24,22.9,20.75,15.25%,13.1,12

:fi display clear

AR S R E R SRR RS RSRE S SRRl SREEERSR Rl S ERERRERRRR SR RS X R

VARIABLES CHARACTERISTIC OF ORGANIZATIONAL ENVIRONMENT
. MANIPULATION page 22

": A SRS SRR LSRR LSS EREREEEERSRELERESEEE RS REEEEREREEENENS]
-
" Enter a new value for HIRING DELAY or press enter to use
the preset value.
o dendq
- cq hiredy=30.
’--l
@ display clear
.-? A ASEASESESESEEERE SRR EEREAEEREE SRR REREEREEREREEEREREREEERERE R
- JARIABLES CHARACTERISTIC OF ORGANIZATIONAL ENVIRONMENT
.. MANIPULATION page 23
'.\ I E RS AREE LRSS EEERESEESEEEEREREESSERRESRESES SR REREREESEEENEENREE?
2
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Enter a new value for ASSIMILATION DELAY or press enter
to use the preset value.
dendg
cq asimdy=21.0

display clear
ERHEKEEIEEXRAAXLEAEAAXTERAAAAETAREAAETAAAAAAARAARARKEAEAERRARRAER AR KR KK
VARIABLES CHARACTERISTIC OF ORGANIZATIONAL ENVIRONMENT
MANIPULATION page 24

(A S SRS SRS EEESEERRELEEEEEREREEEREEEEEEESEEEESEESESEEESEEEESEE]

Inter a new value for AVERAGE EMPLOYMENT or press enter
0o use the preset value.

dendg
cq avempt=1Q000

cend 6/8

display clear
A B RS A S ELAEEESEE LSS EEEEEESE RN R RS ERRESLRRRERRSREREEESEERSSN.]

POLICY VARIABLE MANIPULATION page 25
R A SRS EESEREREEESEELRESSERERREREAEEESERSEEEREEEESESEREESEERENRS]
For assigning values to TOTAL MANDAYS and TIME TO
DEVELOPE the user may either:
1. Calculate the two values external to the model
and lnput them directly at the prompt below.

OR

2. Allow the model to calculate the two values
internally utilizing COCMOC by inputing 0 for each of the 2
var lables at the COCMO prompt.

TCTMDL
TDEV1
dend
<y totmdl=1111
=q tdewl1l=32C
display
COCOMO PROMPT:
Enter 1 at the next two prompts to allow COCOMO to compute
TOTMD1 AND TDEV1.
OR enter 0 to use your own values input above.
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dend

cg scswch=U

cq mdswch=0
pibdsi=rjbdsi*(l-undest)

display
TOTMD1=((2.4*EXP(1.05*LOGN(pibdsi/1000)))*19.
dendq

display
TDEV1=((19*2.5*EXP(0.38*LOGN(totmd/19)).
dendgq
display
#TDEV1

Press Enter to Continue

dendg

choice 1

cend 1/1
Fﬁ-
FE} display clear
\"l-‘.‘ Aeode e de e R KRR KT K T kR R kR R I K e ek R ke R e e T R W R R A K W Rk Rk e ek ok ke ke ko R W
Lﬁf POLICY VARIABLES MANIPULATION page 26

LA SRS SR EELEEESAEREEEEREEERAERSSREEREESEEEEEREEERRESRESEREE RS SN

Enter a new value for TASK UNDER ESTIMATION FACTOR or
press enter to use the preset value.

dendgqg
cq undest=.35%

display clear
A B S S E R R ERRSREEEENEEEEEERSESEELSEEESRSEEEEREEEEEEESERESSS,

PCLICY VARIABLES MANIPULATION page 27

ERXIARXAXEETKXAAEELXAKAAAAAAAEAXAARALEAEARLIAAA AR AR RRAR R AR XK dR

Znter a new value for % OF EFFORT ASSUMED NEEDED FOR
DEVELOPMENT or press enter to use the preset value.

dendg
cq devprt=.5

104

LU SR iy AP 'V-'H;..'\",Q:{. M A L T A M e T T e Y T S T -.&"\"{"-;"'\‘-" .
o A e e A s e A e o e e e e S T ey




.-
"
~

-
1]

)
» b

LS

M 2

2

1}

- ,'h)

A .ZJ"‘J

Ly, L

NS i‘JJJJMJ._ML o .

display clear

A SR RS EEEREREEEEESESEEEEEEEESEEEEEEEDEESEESEEEESESESERSEESSERSSESS

POLICY VARIABLES MANIPULATION page 28

ARXEAEXLEERLKEEAEAALEAAAEAARTAAAKAARAAARARAR AR AR A AR AR KK KKK kX%

Enter a new value for FRACTION OF MANPOWER DEVOTED TO
CUALITY ASSURACE or press enter to use the preset value.
1 2 3 4 5 6 7 8 9 10 11

dendgqg
dq tpfmga=.325,.29,.275%,.25%5,.25,.275,.325,.375,.4,.4,0.0

display clear
A S ER R EEE SRS R LRSS SRR R L E RS SRS RSRRELREREE SRR ERREENE S

POLICY VARIABLES MANIPULATION page 29

AHEAEAXLEKKEAEELXEARAXKLXEAARLAAET R AKX ARAAAKRAAA R AR AR AR XK K KKK R KRk Kk ok kK

Enter a new value for INITIAL UNDERSTAFFING FACTOR or
press enter to use the preset value.

dendq
cq inudst=.4

display clear
AR S SRS SESSERESEREERREE R SRR RS ERR SRR EERERES R SR RERRESRERERY

POLICY VARIABLES MANIPULATION page 30

LA S A RS A ESSSNE LRSS LR SRS EE S ARESEEREREREREREEEEESEESEERIERERS

cr 2535 enter to use the preset value.

L 2 3 4 5 6 7 8 9 10 11 12 13 14
dendg

dr‘v

twcwfl=0.2,0.0,.1,.4,.85,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1
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display clear
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POLICY VARIABLES MANIPULATION page 31

A A S S A RS EELSREEEES LSS LSRR RSl RESERSRERRElRlRaRERESRRERSES,

Enter a new value for % OF EXPERIENCED EMPLOYEE EFFORT TO
TRAIN A NEW EMPLOYEE or press enter to use the preset value.

dendqg
cqg trpnhr=.25

display clear
LB AR A ERE S S SEEEEEEESARELLEEEE SRR LR EE SRS SSSEERESSEEESSN]

PCLICY YARIABLES MANIPULATION page 32

AR AR S A LEEESAAEEAEESEESEEEERESENSESESEEEEEDESEEENESIEEENESESSESE]

Enter a new value for AVERAGE DAILY MANPCWER PER STAFF
EXPENDED ON PROJECT TO TRAIN A NEW EMPLOCYEE or press enter
to use the preset value.
dendqg
cg admpps=.5

cend 7/8

display clear
LA B S A SESEEESEAREEEEEEESREEEEEEEREEEEEREESEESESEERSENESRIEIRESJI]
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LA SRS EE S SRR EEEESEEEEEEEREEEREEEEEEEEREEEEEESEREESENRSESS]

Enter a new value for MAK LENGTH OF PROJECT or press
enter to use the preset value.

Jdendg
=3 maxien=1000
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display clear
A A A S A AR E SRS RS LRSS LERLESEERSSEEERESREREEREEENEEENSERSESERESS
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A S AR A RS EEERSEEEEEARESE SRS ESR RS SRS RREEEEEEENESESESESESERESRSES]

Enter a new value for SAVE PERIOD FOR DATA or press
enter to use the preset value.

dendg
cg savper=10

cend 8/8
guilt
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