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Getting Started

has been designed to caler for people with awide
range of backgrounds and skills. Many of you will therefore not necd
to read through this text from cover to covei in order to use the
computer programs. {0 accelerale your progress, We suggest the

following:

QL. Project Planner

A 1fyoualready understand the principles af Scheduling and Critical
path Analysis, find Chapter 10, wherc you will be given delailed
instructions on how to use the Applicatigns Program.

4
and what Critical Path Analysis is, but don't know

1f you underst
how to apply it, then turn to Chapter 1, a‘jnd follow the instruciions

on how to use the Teaching Program. ¢

e

C i you are starting irom scratch, if you dpn't have your computer
handy, or if you simply want 1o take a rpore lefsurely approach,
then please read (hrough the Introduction before you go any

further.

Note _
If you are not famifiar with the procedure required to load the Teaching

or Application Programs into your computer, refer to Appendix 2,
where you will find specific instructions for using QL. Project Planner.
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Introduction

Welcome

Titlesin lfhe BRAINPOWER series are uniquely designed to hamess the
Eg:;.rer OT your computer to enable you to learn new skills in a simpler
more enjoyable way. The sophisticated interactive approach

Eqnassut;ezctihle'it ytou _car:}work at your own pace and, once you have

r 1e topic, the Applicati if i
your needs. We have mac?;eu;i;)gifsgt%am o sominue lo serve
straightforward lo vs that
please let us know.

create a course which is

e, butif you think that we could improve upon it

QL. Project Planner is a complete learningi'and applications course
5 T LI

based upon the theory of critical path analysis. Your purchase consists

of three elemen!s:

T Tl 1 1 ?
lge . ‘?ITE)BOO:( wilnch you are now reading. Please bearin mind that
yauwillbe using it continuously in conjunction with the computer

1
i

2 Thg T.eachi'r?g Program, which will be uSed to give you a fufl
understanding . the concepts of Critical Path ’Analysis.

3 The Applications Pro ' yi
gram, which you will be 2
your own scheduling problems. ! : ? able o vse o solve
;:;oll:' wi:; fin/(\J tha.lt thle Traching Program s nét asimple tutorial on how
se the Applications Program. Once you gain an understanding of

the material, you will be able t "
o N o use Critical P i
probleins with or without your computer. ath Analysis 1o solve

if you think that you alread
yc u arready have a sound grasp of the princip!
Fc’rré)hgcr;:l'rr':?:t'r:]n:\endqutsf' !lhfen y?uc;nay wish to try out the f\pplifafii)?]:
tmmedialely. If so, find Chapter 10, There you will di
the detaited instructions for solving your own schedﬁiing plrodt:?;r?"r\;er

s

Critical Path Analysis

QL. Project Planner will present to you a simple, yet sophislicated
analysis technique which will prove particularly usefulin planning the
schedule for any project, however complex, You will be able to
manipulate the project paramelers lo determine the most appropriate
course of action to suil your needs. When the analysisis complete, you
will have a comprehensive master plan against which you can measure
the progress of the project. The benefit of all such analysis techniques
is that they provide you with a framework upon which you can byild
your understanding of the elements of a complex problem. ‘%:
I you want to be able to predict with confidence how lorg a particular
project should take, and when each of the component parts will occur,
then you will find QL. Project Planner an invatuable aid.

For those who are not familiar with the technigues involved, we should:-
explain the nature of the problems which can be simplified using =~ -
Critical Path Analysis. You will find that not all preblems lend
themselves to this method. In particular. situations which ihvolve a
high degree of uncertainty or indeterminacy and involve ameasurable
cost or benefit should be examined using Decision Analysis, Linear
Programiming, or Discounted Cash Flow technigues, These subjecls
are already, or soon will be available in companion GOL titles.

Critical Path Analysis involves dividing a complex, but usually fairly
clearly defined, project which spans a significant period oftime, intoa
sertes of component activities. The number of componentsis such that
each is made simple enough to be easily understood, and hence the
duration of each and its refationship with the other components can be
quickly determined. The project is then ‘reassembied’ in such a way
that its overali timescale is revealed. The technique generatesa
comprehensive timetable by which the progress of all components can
then be measured. '

An important feature of the analysis is the ability to dissect and
reassemble the project in different ways to maximise the benefits to
those concerned: usually to find the quickest or most cusl efficient
route, Further value is gained by using Critical Paih Analysis as a tool
to direct your valuable management time towards those elementsin a
project which control the overall project timescale. )
i




* As has been mentioned-a number of times, the actual method
presentedin QL. Project Planneris called Critical Path Analysis (CPAY, .
whilst the discipline of using this analysis to manage a project is called
Critical Path Management (CPM). You will olten find that people use
the two phrases interchangeably.

Chapter 1

S

The Teaching Program

1.1 Teaching Method

Befare we move into the stage of actuaily learning anything, we will
quickly revievs how the computer is going to be used in conjunction -
with Lhis book. First of afl, you wiil find that ail written explanations of
the subject will appear in the book. We don't think that you want to:,
strain your eyes reading computer screens full of text, and anyway %
computer memory is a relatively expensive medium for storing the 3
written word. Because of Lhis principle, you will be switching hack and .
forth between book and screen ali the time, so set up the bouk nextto '
the computer where you can refer irom one to the other easily. You
will find it useful to have a pencit and paper handy as well. The screen
will be used to show you examples in operation and to present you
with exercises so that you can check your own understanding.

As you work your way through the book, you will be asked to operate
the computer by pressing certain keys. This is 5o that the computer
knows which point you have reached. Any key you need to press will
be highlighted in the textin colour, such as SPACE or 3. Likewise, when
the computer wantsyouloreturnio the book, it will directyou to your
place by giving you the aumber of the relevant chapter sub-heading.

1.2 The Six Step Process

Critical Path Analysis can be defined as a six step process, starting with
he disassembly of the project and leading through to the production
of the final presentation 'timetable”. The basic steps will be presented
in the worked example in Chapler 2, and then each of the elements of
the process will be explained in more detail in the subsequent teaching
chapters. The steps can be defined as follows:

11



T PROJECY STRUCTURE - Divide the project into easily handled
’ component parts; determine the relationships between the parts,
and draw a diagram of the relationships,

2 OVERALL DURATION — Apply the first stage of the Critical Path

Analysis calculation to determine the length of time that the
project will take. S

3 CﬁiTICA[_ PATH — Apply the second stage of the Critical Path
Analysis calculation to identify the key elements of the project
which are determining the overall duration.

4 SPARE TIME — Review the project to find which components have
freedom to be extended or delayed,

5 BALANCE - Rewotk the links between the project companents to.

take maximum advantage of any spare time available.

6 PRESENTATION — Praduce a Bar Chart wilh which you can

communicate the final sequence and schedule of the project to
others,

1.3 Getting Started

Instruct your computer to load in the Teaching Program. 1f you are a
newcomer to computers, then you should refer to the loading
instructions in Appendix 2. When the program starts it will present a
screen displaying a list of options from which you can choose. The
options relate to the chapter headings in thesText Book. You make
your choice by using the SPACE and ENTER keys. Each time you press
SPACE, the black bar witl move one step down the list, and ifitis at the
bottom, it will jump to the top. When the baris on the item vou with
to select; press the ENTER key. and the computer will act on your

choice. This type of selection list will be referred to as a MENU from
how on, :

Whenyou use the program for the first time, you should select the first
option. ‘A WORKED EXAMPLE'. from the menu, but on subseqguent
occasions, you can choose the oplion for the particular unit you wish
tostudy. Once an option has been selected, the computer will have to

12

foad another.sec'tion of the program. This will take a few seconds, 50

please be patient.

| THE S TEACHIHG I PROGR T

i the fatlcouing tisl,
of Lhe oplions from : S TR
?:zoégnggﬂbur waves Lhe hightighl ??-;:.tiq i
and presting EHTER wakey the zelection:

[ i xl- m
= = E oo
P oo 1 oG e -
o Lok e &
oo
= o - T o
B lctnclag T e et u L e
“ F“f‘ew-mr-.t.:gi_{.:,?irﬁ
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When the correct secticfm is Ioac:ed,d_lhte cFlurrr;g:;r]tte;;vl;lllgl;:eeacgfzﬁge
irmi the unit and it wi .

Eﬁgg{gjlir;%t:!;i}ggmi)once any one unitis complglcd, th’e Erﬁg'rl?;nnv:ﬂ

always give you the option of repea‘!ing the unit, movt"[;rsme“t’o“t‘iaéw“

unit or returning to the Menu described _abovle. From |t mentionec'j .

instructions will be displayed on the screen whlchlare no et

the book. Always read and follow these instructions carefuiiy.

Before you begin, rernember to equdyiur'siif witsl1ya0{l)’eg;il$gg SEEE;&
| tches a . :
in order that you can make notes and s e : e
: it for quite a long perio _

also be prepared to concentrate on a un ite 2 riadof
i ach slep as simple as possidle,
time, for although we have made eact as simple as possibe, 1n

i ivial subject to study. There will be plenty ofoppart .
;szrvlrotjtritsr::\;$tiorls zjlnd ensure complete understanding, and of course
plenty of practice to build your confidernice.

1.4 Using Networks

The only simpte way of performing a manual Critical Path Analysisisto

i { i i en
construct a diagrammalic representalion of the relationships between
. 4 -]

' is is the technique used and
the components of the project, Thisis us
explainerc)i in the teaching program. However, once you employ a |
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computer to perform the analysis for you, the network is no longer
required. The computer can jump directly to producing a bar charl

presentation document.

14

Chapter 2

A Worked Example

2.1 The Problem

To provide you with an overview of how Critical Path Analysis is .,
applied, this chapter will demonsirate the techniques on a very simple
example. Do not be too concerned if you cannot follow the process
through every step, because the Teaching Program wiil explain all the
steps in detail in the chapters which follow.

The example concerns a businessman who wishes to prepare a
timeiabie for the steps involved in opening a new bookshep. He has
divided the project into eight basic steps, and has estimated how long
each will take. To make it simpler to refer to them later, cach aclivity
has been given a number. They may not be strictly in the order that
they must be pedformed, but that does not matter for the purpose of
this analysis; -

1 Arrange a source of finance; 6 weeks
2 Engage the stalf; 4 weeks
3 Find some premises; 8 weeks
4 purchase a stock of books; 5 weeks
5 Install the shopfittings; 4 weeks
6 Prepare an advertising campaign; B weeks
7 Stock up the shop;, 2 weeks
8 The grand opening. : 1 week

The businessman has noted that this adds up ta a total ime of 38
weeks, bul he can see that some of the work can be "overlapped’ with

other tasks. This is the type of problem which Critical Path Analysis can
easily resolve. tncidentally, the jobs or tasks which make up a project

are ustally called activities, and that s the word we will use in fulure,

.15
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3 Number

2.2 Putting Things in Order

The list of activities to be com s

pleted before the shop can open is i
lr)creu Qri);t:tel?orrect setquence, but itis obvious that sgme actﬁﬁgéi érc‘m
: 1e same time as others. In fact, it is easier to think of t
list in terms of what cannot be done simultaneously. Imagine tgatl\jw?e

- have discussed this iss i :
the following; this isscre with the busmes.s__man, and he has confirmed

a Nothing else can be done until the fi :
b ahing else inance is airanged.
arrangeg‘; ing cannot be done until the premises have been
¢ Theadvertising cannot be pl i i
‘ planned until the location of the shop i
| g?nllrmed, and the nalure of the stock to be purchased s fiﬁafci’sig
1e_shop cannotbe stocked up until the staff are hired, the stock is
avaifable, and the shopfitting is complete. '
e The shop cannot be opened until everything else is finished.

From these points, we can write down a i
s, alistof what must be ¢ iele
Eegore each activity can start. Activities which must be compc;g;gdeled
“:aa;);e ;1 p?rtlgflarachwty can begin are known as the prerequisites of
activity. The worsi “prerequisite’ simply means ‘requi e’
Tht:—.' |.IS{ appears as follows, with the prereq{ﬁsites idengffggcg)b(i::}f;e .
activity number from the left hand column. The letters in the }I’ast

column explain which of the poir i
points (a to d) lisi i
source for determining the prerequisites; }lisled above provided the

Activity '
Description Preréquisites

Arrange a source of finance: N .
Engage the st.[f; ' 1 0 prerequisite ]

Source

Find some premises:
Purchase astock of books;
Instail the shopfittings:

1 a
1 a
1and3

Prepare an advertising campaign; 1 g
1, a
1

[ B R

Stock up the shop;
The grand opening,

H

DOV D A

,3and
2,3, 4and5
,;2'3,4,5.63r1d7 a e

The. Ii]st of prerequisites can he simpiified, bochuse come proreguicit
: 1 T LELLS T RO Brereguisiles
:raer:!r:;;fsntt in c?ll:lers. Forinstance; activity number 5 has !r)rere:;uis'i;Z;'
ut activity 3 slready has prerequisite 1 and so giving ac[ivity

16

2.3

3 as a prerequisite automaticatly includes activity 1. The simplified list
becomes; '

Activity
Number Description Prerequisites
1 Arrange asource of finance; No prerequisites
2 Engage thestaff 1
3  Find some premises; 1
4  Purchase astock of books; 1
5  Instalithe shopfittings; 3
6  Preparean advertising campaign; 3and 4
7 Stockup theshop; 2,dand5
8  Thegrand opening; 6and7

Laying Out the Séqi.:ence

The key technique used to perform a manual Critical Path Analysis of
a project is the construction of a diagram which represents the
sequential relationship between the activities, Each activity is drawn a3
a circle, called a node, and lines are drawn between lhe nodes to
demonstrate the prerequisites. We will now use the Cil screen as a
drawing board, and create on it a diagram te represent our example:

1 Select the activily from the list which has no prerequisites; activity
number 1. This is represented by a circle at the left hand side of the
screen — press GO and the computer will draw this. The node i
numbered to remind us which activity it represents.

2 Select any activities which have only 1 as a prerequisile. in this 5
case. the activities involved are nimbers 2, 3 and 4. We necd &
circie to the right of node 1 to represent eacti of them, and then we
must draw a line from node 1 to each to represent the prerequisite
link— press 4, and the computer will do this for you. We now have

activities 1 to 4 represented on the diagrant.

3 Choose all activities which have any of the activities already drawn
(1 to 4) as prerequisites, but no others. Thus we choose 5 and 6,
but not 7, because 7 also has 5 as a prerequisite. 5 and 6 are
inserted as circles to the right of the nodes which represent their
prerequisites, with fines to indicate their prerequisites — press 2 4o
display this. Activilies 1 to 6 are now represented. '

17




4 Repeat the 1'rocess used
| 'epresented on the diagr
e twrlce, firstly adding actiy
_ activily 8 — press 4.

in step 3 until all o
am. In this case,
ity 7 —press 3, a

The program wilf offer

constructing th :
” e netwo
section. rk, or you can choose to o

: \

\

2.4 How Long Does it Take?

Now that we ljave '

th.e time from startat;efgzg}fﬁ;v e
will mark on the netw
pathlanguage, 4 perio
the duration of each a
essential for the perfo

18

ork how long each
d oftimeis referred
clivily just above the
fmance of the analy

fthe activities are

the process is repeated
nd secondly adding

i sents the proje ‘
A simple matler of adcifion L

tion, but first e

activily will take. 11y crit
ke, [y critical
toasduration. we will write
*C appropriate node. It i
sts, that all of the durations

are given in the same units. In this particular case, the unit of lime we
are using is a week, but on other projects it could be more convienient
to use days or months. Press 5 to display ali of the duralions on the
network.

We will now run through the netwsork and wiite the starting time of
each activity just above, and to the left of, the duratien, and the
finishing time next to it, separated by a dash (-).

1 The first activity, the one wilh no prerequisites, is activity 1. This
can start at any time we wish, but by convention, we will setit to
start at time zero. it will finish 6 weeks later, at time 6. Press 6 Lo
display this on the network.

2 Next, we can add the start time of actit\éity 2. This can start when
aclivity 1 is finished, on week number®, and it will finish 4 weeks
later on week 10. Press 7.

3 Similarly, the start and finish of activities 3 and 4 can be added;
they both start on week 6, when activity 11is completed, and their
finish times are found by adding their respective durations to the
starting time. Work out what you think they should be, and then

press 8 to see if you are correct. :

4  The next activily to study is number 5. It starts when aclivity 3
ends, and finishes 4 weeks later — press 9.

5 Now activity 6 is more complex because it has not one, but two
prerequisites. It cannot start until activities 3 and 4 are finished.
Therefore we look to see which one finishes later, Aclivity 3
finishes in week 14, and activily 4 in week 11, Hence, aclivity 6
cannot start until week 14, and must thus finish in week 22, Press

© 0 to display this. '

6 Activity 7 is similarly treated, becauseit has three prerequisites, the
latest of which to finish is activity 5, in week 18, Calculale actiyily
7's finish date and then press 1 to find the correct answer, :

7 Finally, activity 8 has two prerequisites. Seeif you can find the slart
and finish dale, and then press 2. :

We now know Fow long the whole project will take; we have the start
and finish week of every aclivity, and the last to finish is activily 8, in

19




week 23 Once again, the computer will offer you the facility to repeat
that part of the presentation if you wis;\'h, OFyou can go on to the next

2.5 Critical Activities; |

Whatwein fact calculatedin the last section was the earliest week that
each activity could start and finish, We can now work backwards
through the network 16 determine the latest week thateach could start

process which we just applied, and use the most complex maths which
you need for this program— 5ubtraction_'l

1 We already know that the finish week is week 23, and if this is to
remain fixed, Activity 8 must start in week 22. Therelore, for
activity 8, the carliest and latest start and finish times are the same.

Press 3 to see the latest start and finish times appear above the
earliest start and finish times, '

2 Goingback to aclivity 7, we know it must finishin time for activity
8 to start on week 23 Therefore the latest finish week for activity

3 Activities 6 and 5 can be treated in the same way. Press 519 display
the results.

6 and 7. The latest finish of activity 4 cannot be delayed any more
than the latest sta t of both of these activities. Activity 7 muys( start

4 Aclivity 4is a fitte different, because it is foltowed by both activities

Therefore, aclivity 4 must finish no later than week 14 It must start
5 weeks before, 5o the fatest start and finish, are weeks 9 and 14
fespectively. Press 6 1o display this.

the activities whict, follow. If you press 7, the remaining latest
times wiil be displa vedf.

20

i i rform before the analysis
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2.6 Sumrhary

ject will take.
[ know how long the whole project will take.
Fr;Dm “;il?zilt)l!\j:f;' :t:en s’tart, and which activities are criticaito fm;(si](;l\l’g
| ;anﬁg‘lee‘ The value of this as a management toolis that ;t;itt;};t?gn Iand
which eiements of the project are deserving of the mos ,

where you have time to spare.

lusions, then do not be
sure how we reached these corc |
: yogr?1fdur;hljis program goes on o explain e_ach of the; EIGantessoc{o
g'r:iccal Path Analysis in more detail, and provides practice rIC;u i Hre
th;t j/ou can become completely familiar with th‘e prc;cer;sio %gl'{[%in
i ! l By

inue, select the'option on the screen to retum
i t?)rcogltjlr:;::y prefer to run through this chapter again.
menu, or y | N




if you did understand how we worked through it, then you may feet
thatyou canattemptto analyse a project for yours.,elf, either on paper,
of using the Applications Program. lfyou do decide to use th_eI
Applications Program, you wil find that it prod uces additional
information which we have not yet explained, and it presents the
results In the form of a bar chart, rather than a network.

22

Chapter3 ‘”

Project Structure

3.1 Three Step Process

in the worked example, we performed three steps to create the
network on the computer screen. The sleps were as follows:

1 — identify the Activities
2 — Define the Prerequisites
3 — Llay out the Network

3.2  Activities

Your first task is to divide the project you wish to analyseinte individual
activities. The way you make this division depends to a large exlent on
the nature of the project and the people involved, but the key is to
divide it into as few parts as necessary lo peiform the analysis. The
activities must be small enough so that:

1 The duration of each aclivity can be calculated or deteimined
without too much difficulty.

2 The activity is within the direct coptrol or responsibitily of a single
person.

An example may heip to clarify this concept. Hyou engsge Jack Brown,
the builder, to construct an extension lo your house, youcan consider
the construction of the extension as a single activily. As far as you are
concerncd, you can ask Jack how long it will take, and you ¥now that
he is responsibie for the whole thing. Therefore, from the rules noted
above, there is nc pointin dividing the project into parts,

Jack, on the other hand, will see it rather differently. He will cmploy
suppliers and subcontractors 1o handle various parts of the work, and

23
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he will divide it into a number of activities. For instance, the extension
has three Jarge aluminium window frames to install. Jack therefore
rings Acme Aluminiun for a price quotation and a delivery time, Jack
treats the aluminium window délivery as a single activity, because it is
a small enough task for him to determine a duration, and to define
responsibility.

Now consider Acme's view of the window ordor. Jim Dacon, the
foreman has to calculate exaclly how long the order will take to
complete. There are (liree processes involved; cutting the aluminium
parts, assembling the frame and finally glazing and packing for
transport. Each processis handledin a different depariment, and each

“window must be constructed in turn. Jim therefore divides the work

into nine activities, cutting, assembling and packing for each of the
three windows.

So you can see-how the rules are applied to divide a project into
activities. There is litti pointin the builder concerning himself about
the way the windows are constructed, even though he needs to draw
a nelwork of the exlension project. There is even less value in you, as
the owner, analysing how fong the extension will take in terms of how
much time Jim Bacon's packing department will spend on each of your
windows: but lo Jim, it is essential. So, when you define activities for
your projects, be sure that each activity is within the contro! of one
person, and that you can readily define the duration.

3.3 Prerequisites

Once you have established a list of activilies, the actual prerequisites
for each activity are fairly straightforward to determine. Simply look
through the list and for each activity, ask yourself ‘what must be
completed before this can start?” We will consider Jim Bacon’s project
at Acme Aluminium. He has divided the work into the following

- aclivities:

Cut parts for window no. 1
Assemble window no. 1
Glaze & pack window no. 1
Cut parts for window no. 2
Assemble window no, 2

1% - U I N R
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Glaze & pack window no. 2
Cut parts for window no. 3
Assemble window no. 3

Glaze & pack window no. 3

W~

He knows that windows cannot be assembled until the parts are cut;
and they cannot be glazed and packed untii they have been assembled.
He atso knows that each department can only work on one window at
a time. What do the prerequisites look like for each activity? List them
outon paper, and then try this simple test on the computer by pressing
P and then §.

3.4 Network Layecut

The network is absolutely essential for performing a Critical Path
Analysis by hand. However, laying out a network is more of anarl than
a science, and on complex projects, you could expect to redraw it a
number of times. Fortunately, if you use a computer based Critical
Path Analysis method, such as the Applications Program included in
QL. Project Planner, you will nol need to draw a network, All of the
calculations are performed instantly and accurately, and you can make
allerations as often as you wish,

With the powerful Applications Program at your disposal, it is .
unnecessary to teach you how to draw a network, However, you may
enjoy trying your hand at producing some networks, and it will
reinforce your understanding of how and why the system works. We
can offer the following praclical advice which may be of assistance to
you. :

1 Write down a list of all of the activities before you begin, and
number each activity. Note he prerequisites and the duralien for
each, together with notes on how you worked them out, and any
special comments, :

2 Use graph paper, or some other form of paper with horizontal and
vertical lines marked on it. This will help you to lay out the nodes
neatly.

3 Always workin pencil, and be prepared to erase parts of your wark
and to redraw them.
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4  Always number the nodes as soon as you draw them, so that you
do not forget which activities they represent.

5 Be consistent with the direclion in which you lay out the nodes. '
Start with the earliest activities at the left hand side of the page,
and move to the right with subsequent activities.

6 Establish a standard format for writing all of the information
around each node. Tor instance, always write the duration
immediately above the node and the description beneath it.

7 If the project is very large, see if you can divide itinto a number of
smaller projects, and then develop a network for each before

finally joining them all together.

8 Do not be too concerned about the neatness of the network’s
appearance, as long as it is clear to you. We will explain later that
the network i% for your own use as a tool of analysis. if you wish to
presentyour resulls and conclusions to otliers, then they should be
redrawn onto a bar chart, which can be as simple or as ornamental
as you wish.

The Acme Aluminium problem is avery simple example. If you press1,
the QL screen will display one way of laying it out as a network. In fact,
some further thought about presentation suggests a sfightiy betie
format. Press 2, and e first and last nodes will move. The network is
now presented in a way in which all the operations by one department
are on one horizontal fine. This is a useful layout, because when ail of
the calculations on the network afe completed, it will be simple to scan
along the lines and examine the workload of each department. It also
shows more clearly the regularity of the flow of the work. Any "special’
job going through the factory in a different sequence would stand out
very clearly,

3.5 Activity times.

Now that the network has been created on paper, or in this case on the
screen, the only other information required before an analysis can be
performed s the duraticn of each activity. Once again, itisimpossible
to help you with the ossessment of these individual durations for your
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own projects, but you should find that it is possible for you to make a
reasonable estimate. You should always attempt to idenlify the ‘mast
likely durations’, rather than the best or worst limes. in this way. the
average errors will tend to balance out, and the overall duration
estimate for a project will be relatively accurate.

Now back to the Acme Aluminium Company, Jim Bacon has spoken to
theleading hand in each department, and has agreed the durations for
the work with each. They have made allowance for the fact that they
will have ta allow time to set up for the first window, but the second

and third will be alittle quicker to handle. The durations they aniicipate
are as follows: '

T

Activity Window 1 Window2  Window3
Cutting 2 days 1 day 1 day
Asse.mb!y 3 days 2 days 2 days
Glazing & Packing 1day 1day 1 day

i you now press 3 these durations will be added 1o the netwark on the
screen, and once that is done, it is ready for analysis.
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Chapter 4

Overall Duration

4.1 Demcaonstration

The simplest way of explaining the technique involved in calculating
overall duration is by demonstrating its application on the shop
establishment network. Press O D to display the network. What we
have to do is to calculate the earliest time that each activity can begin
and hence the earliest time that it can end. The steps involved are as

follows: .

1 Determine which activities are the pre"requisiles of the activity
being examined. These are easy to find, because they must be to
the left of the activity in question, and must be linked directly to it

by connecting lines. :
2 Identlify the earliest finishing time for all of the prerequisiles,
3 The latest of these finishing times represents the earliest time at
which the activily under consideration can start, and is recorded on

the network as such.

4 The earliest finish time for the activity is found by adding the
duration to the earliest start time.

This process is repeated for each activity on the network. Notice that

. the way the prerequisites are linked will determine to some extent the

orderin which the activities are handled. Ah activity's earfiest start and
finish cannot be calculated untii all of its prerequisite activities have
been resolved. -

The first activity on a network has no prerequisites to determine its
earliest start. The earliest start in-this case is taken as time zero. Now
press 1, and watch the computer perform this operation on the shop
establishment network. Please follow any instructions which appear
on the screen.
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4.2 Resulis

What this first forward pass through the network reveals to usis the
overall duration of the project. In this case, the duration has been
delermined to be 23 weeks. The first pass also provides information on
thie earliest start and carliest finish of each activity. This information
has been listed in the table at the top of the next page.

Activity Description Earliest Earliest
Number Stait Finish
1 Arrange asource of finance; week week 6
2 Engagethestaf; week 6 week 10
3  Findsome premises; week 6 weelc 14
4 Purchase astock of books; week 6 week 11
5  Install the shopfittings; week 14 weelc18
6  Prepareanadvertising
campaign; week 14 "week 22
7 Stockuptheshop, week 18 week 20
8  Thegrand opening; week 22 week 23

4.3 Review Problem

Now that you have seen how this operalion is performed, it is time to
lel you try a problem of your own. I'ress 2, and the Acne Aluminium
network will appear on the screen. Simply foffow the instiuctions to
select each activity in turn and supply the appropriate start and tinish
times. As you can see, the hardest part of the process is some adding
up, and even then numbers have been kept very simpie!
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Chapter 5 __
The Critical Path

5.1

Asinthelast chapter, we are going to use an example on the computer
screen to demonsirate Lhis part of Critical Path Analysis. Press C P to
display the network. This lime, we will work out how long we can
delay each activity wihout causing a delay to the whole project. That
is, we want to know the latest time that each aclivily can start and
finish. To do this, we work through the network backwards, doing
exactly the opposite of what we did on the first pass. The stepsinvolved
for each activily are as follows:

Another Demonstration

1 Determine which a.tivities follow the one being examined. These
are easy to find, because they must be to the right of the activity in
question, and must be linked directly to it by connecling fines.

2 Identifly the latest start time of all the {oliowing activities.

3 The earliest of these latest start times reﬁ.resents the latest time at
which the activity under consideration can finish, and is recorded
on the network as siuch. "

4 The lalest starting Lme for the activily is found by sublracting the
duration from the fatest finish time.

These steps musl be applied to each activily in turn, slarting from the
very last activity this lime. Because we do not wish the project to be
delayed; the latest linish lime of the fast activity is taken as the earliest
finish time already calculated, in this case, week 23. Now press 14, and
watch the computer perform this operation on the shop establishment
network. Please follow any instructions which appear on the screen.
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5.2 Further Resulis

As aspot check, the latest start of the first activity must be the same as
the carliest start, zero. 1fitis not, then thereis an arithmetic errerin the
calculations.

The most important point to notice is thal, for some activities, the
earliest and fatest start times are the same. What this means is that
these activities cannot be delayzd in any way without delaying the

“overall finishing date. These are the criticai activities, and the links

joining them together form the critical path. Press 2 fo highlight Lhe
crilical path on the scseen.

tn this case, the critical aclivilies are:

week 0 toweek 6

week 6 toweek 14
week 14 lo week 22
week 22 to week 73

1 Arrange a source of finance;

3 Find some premises,

6 Prepare an advertising campaign;
8 The grand opening;

These are the parlicular activities upon which the businessman shiould
concentrate his efforts to ensure that Lhe shop opens on the expected
date. From this, you will recognise the management implications’of a
Critical Path Analysis. You can discover where your valuable time and
effort will have the most cost-effective results. -

5.3 Review Problem

Once again, you have seen how the operation is performed, and now
you must try the problem on your own. Press 3, to display the Acme
Aluminium network. Follow the instructions in the same way as before
to select each activity. Remember to begin at the end and work
backwards, and supply the latest start and finish times. This time, ilis
much harder because the calcutalions invoive subtraction, rather than
addition. When you have completed the timns, the computer wilt ask
you to define the critical path. Just insert the numbers of the critical
activities in accordance wilh the instructions on the screen.
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i

«  Spare Time

6.1 Float

Key in $ T on the QL to display the shop establishment network as it
currenily stands. You can see the critical aclivities; those with earlies!
and latest times that are the same, such as activity 6, for instance. Bul
what about the other activities? What does the difference between the
easliest start and fatest start represent? This is the amount of time by
which the activity can be delayed without delaying the finishing time
of the last activity. This spare time on each activity is called float. By
definition, critical activities are those which have a float of zero. Press
1, and watch the program calculate the float for each activity.

Now that you have seen the program do this, press 2 to display the
Acme Aluminium network. Follow the instructions on the screen, and
insert the float for each aclivity. -

6.2 Free & Interfering Float

This business of fioat is not quite as simple as it appeais at first. We will
demonstrate this by considering some of the activities inourexample.
Redisplay the shop neiwork by pressing 3.

if you look at activity 5, you will find that ithas a float of 2. Hs carliest
finish is week 18, andits latestis week 20. Notice what would happen
to activity 7 if activity 5 took advantage of its float. Activity 7 could
ctart on week 18, bul if the finish of activity 5 was delayed until week
20, activity 7 would be detayed as well. This would still not delay the
project because activily 7 has Zweeks float, which the delay would use
up. Thus, a delay in activity 5 would use up the float of activily 7 as
well, We say that activity 5 would interfere'with activity 7, and thus
activity 5's float is called interfering float. It does have a float, but it
must be used with care, because it will delay another activity even
though it does not delay the whale project.
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- Activity 4, on the other hand, is rather different. it has a ﬂoat.of 3

weeks. I latest finish can slip back from week 11 to week 14 without
delaying any other activity. The activities which follow, 6 and 7, have
earliest starls of week 14 and weck 18 respectively. Thus the float of
activity 4 can be used up quite freely wilhout regard to the rest of the
project. Therefore, this is called free float. If you study the network,
you will find that the 2 week float of aclivity 7 is aiso free fivat.

The float of an activity does not have to be just free or interfering float.
Some activities have both. Activity 2 is an example of this. ithas a {loat
of 10 weeks. The only activity which {ollows is number 7, which has an
carliest start of week 18. Thus activity 2 can be delayed in finishing
from week 10 to week 18 without delaying activity 7. The remaining 2
weeks of float would delay activity 7 if used. Hence the float of activity
2 can be divided into 8 weeks of free float plus 2 weceks of interfering
fioat. 8 plus 2 add up to 10, the float already calcolated. We calt the '
sum of free and interfering floal of an activity total float,
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Calculating Floatls

The process tobe applied to each activily in the network to determine

free and interfering float is as follows: '

1 Calculate the total float by subtracting the carfiest start from the
Jatest start (subtracting earliest finish fromlatest finish will give the
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same result). If the total floatis zero, then thesactivity is critical, and
none of the following steps need be applied.

2 Find the earliest starts of all of the immediately followIng activities,
and select the earliest of these times.

iest fini > activity | jon from the
biract the eadiest finish of the activity in question
’ zgrliést start found from step 2. This resultis the free float of the

activity.

4 Subtract the free floct found in step 3 from the otal float foundin
step 1. This result is the interfering float.

4 watch the propram perform this operation on each n(_)de n
Eljfrs\s Ng?:li1at the prggréfn wi?l replace the total .float flgure with the;
interfering float. There is no need to display frec, inlerfering and tolla
floats, because they clutter the diagram. If you want to know a tota
float value, simply add the free and interfering floats togelher,

6.4 Review Problem

I [ i ' ill ask you for
Press 5 to redisplay Acme Aluminium. The computer wi .
the free and interfering float for each activity in turn, When you give
the correct interfering float, it will overwrite the tofall ‘ﬂoa{ figure
previously displayed. Remember that for critical activities, the free and

interfering floats are both zero.
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Chapter 7

Balancing the Schedule

7.1 Saving Time

[Fyou wish, you can accept the start and finish times generated by the
forward and backward passes through the network. You can then plan
to have the project undertaken accordingly. But what if the finishing
date calculated fromthe network is too late to suit your requirements?
What would happen in our example, for instance, if the businessman
was advised by the bapk that finance would only be made available if,
he had the shop trading within 22 weeks, 1 week sooner than the
network shows? Where should he try {o save the time? Press B 5 to
redisplay this nelwork.

7.2 Critical Activities

Well, the answer is available from the network. There is no point in
trying to save time on the activities which have float in them. There is
already time to spare for them. You must concentrate on the critical
path.If 1 week can be saved on aclivity 6, forinstance, then the whole
project will also be shortened by 1 week. Press 1 to see how this
happens. A saving of 1 week on activity 4, on the other hand, willonfy
increase the free float of that activity by 1 week, without changing the
overall project. Pressing 2 will demonstrate this. ‘

Notice, however, that a time saving on a critical activity may not
always be fully reflected in time saved an the project. Press 3 to see
what happensif a saving of 4 weeks can be achieved on aclivity 6. You
will find that the projection duration is enfy reduced by 2 weeks to 21
weeks. Thisis because the time saving on the activity is so great that il
isnolonger critical. Tlhie critical path now passes through aclivities 1, 3,
5,7 and 8, The possibility thai time saving on a singic activity may
change the critical path teans that it is essential to recalcufale the
entire network each time you make a change. This can be a painful
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process if you are analysing the program manualiy, but itis nandicd

s automatically by the Applications Program.

7.3 Prerequisites

There is a second way of changing the overall duration of a project
which may not reuire time saving on individual activities. Thisinvolves
reconsidering the prerequisites of the activities. For instance, if the
businessman can modify his plans slighUy so that activity 3 (find some
premises) is no longer a prerequisite of activity 6 {prepare an
advertising campaign}, 1he critical path will change, and 2 weeks will
be saved from the project. Press 4 to see how this happens.

7.4 Sensitivity Analysis

The essential point in this chapter is that asingle analysis of a projectis
not sufficient. The apportunity must be taken to see how changes to
times and prerequisites -an aiter Lhe overall project duration. Itis also
important to identify those activities about whose durations you are
uncertain. If you think that there is a risk of an activity being delayed,
you can change its duralion on the network and see what the overatt
resylt would be.

Fortunately, making usc of the Applications Program whichisincluded

in this pack will enablz you to test all of these issues quickly and
efficiently. Be sure to take advantage of this amenity.
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Chapter 8

Presentation

8.1 Communication

No matter how carefully you draw a network of your project, by the
time you have finished, it willbe at best confusing and at worsta mess.
You will have written alt of the information on il - descriptions,
durations, starts, finishes and float. You will also have changed it and
reworked it a number of times. If you now want to explain to someone
how the project wiil proceed, DO NOT SHOW THEM THE NETWORK,
ftis your working document, and it will probably mean nothirg to
someone else. Itis notintended to be a document to communicate
with others,

What is required is a simplified diagram which clearly shows the key
informalion about the project. This key information includes:

1 Alist of all of the activities involved.

2 The duration of each activity.

3 The earliest start and finish times {or each aclivity.
4 The amount of float for each activity.

The diagram we are going to use is cafled a bar chart.

8.2 The Bar Chart

The bar chartis laid out by listing ali of the activities of the project dawn
the left hand side of the page, and drawing a scale along the top of the
page io represent the lime, or duration. The scale must be delermined
to span the entire period from the start of the first aclivity to the
completion of the last. Adjacent to each activity, a horizontal baris
drawn which starts beneath its earliest start lime on the scale at the top
of the page, and finishes bencath its earliest finish time on the scale.
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To clarify this explanation, we will now demonstrate the way in which
a bar chart is created for the shop network. Press B C to start the
program, and list the activities down the side of the screen. Across the
top, we draw a scale to cover the project duration of 23 weeks - press
1, Now we will consider the first activity. This starts in week 0 and
(inishes in week 6. Therefore we draw a bar from 0 to 6 alongside the
activity - press 2. Next, activity 2 startsin week 6.and finishes in week
10, so draw a bar accordingly — press 3. The program will conlinue in
this way to draw a bar for each aclivity if vou now press 4.

The chart now shows at a glance how tong each activity will take, and
when each will start and finish. As an aid to clarity, it is best to show
the critical and non-critical bars in different ways — press 5 to do this.
Finally, we can add two more symbols to show the free and interfering
float on the end of the appropriate activities. These extended bars can
be added to the end of the main bars, by giving them the length of the
float period. Hence, the bars will be extended to the latest finish time
of each activity, Press 6 to add free float to the chart and 7 to add the
interfering float.

The chart you now see is a very much clearer way of presenling the

information to others. In fact, this is the way that the Applications

Program will present information to you. You will never see the

computer’s network, which will remain hidden inside the program in
- algebraic form.
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8.3 ~ Review Problem

Now it is your turn to try drawing a bar chart. The program will make
it simple for you by listing the activities of the Acme Aluminium project
and selting the scale. Just press 8 to start the process and follow the
instructions to produce the bars for each activity.
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Chapter 9

Summary & Practice

9.1 Step by Step

The process of performing a Critical Path Analysis is quite
straightforward, and you should now feei alie to woik thiough a
project on your own, Each stage has been explained in the preceding
chapters, but for your convenience, here is a full list of all the steps
involved:

1 Divide the project into a reasonable number of activities. Do not
create too many, but be sure that the duration of each one can be
readily calculated.

2 Determine the prerequisites of each activity.

3 Drawanetwork of the project, numbering each node, and when it
is complete, add the activity desciiptions and durations.

4 Make a first, forward pass through the network to calculate the

earliest start and earliest finish for each activity, and the project
duration.

5  Make a second, backward pass through the network to calculate
the latest start and latest finish for each activity. Find the activities
with zero float and mark int the critical palh.

6 Calculate the tota!, free and interfering float for each non-critical
activity.

7 Review the nelwork, deciding whether the overali schedule can be
improved by changing individual durations and prerequisites,

8 Reformatthe results onto a bar chart to make it easier for others to
undersiand the project.
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9.2 More Practice

Finally, before attempting to apply QL. Project Planner to your own
projects, it would be wise to run through a few sample problems to
check your skill. We have two problem sets for you. The firstis a series
of analysis exercises in which the computer will generate networks
with durations and prerequisites marked in. You can do as many as you
like, and the program wili always give you a hand if you get stuck.

The second practice exercise is a larger project. You will find it
described in Appendix 1, seclion A1.3. Use the Applications Program
to work out a solution ‘or yourself. You will need to read through
Chapter 10 to familiarise yourself with it. When you are satisfied with
your results, save your work, and load our answerinto the Applications
Program to see how ¢ saw the problem —itis called SAMPLE, and is
filed on the Applications cartridge. Good luck, and press M P to
proceed with the first series of exercises.

44

Chapter 10

Applications

10.1 Starting the Program

GL. Project Planner is a powerful program. Although we have made
the software easy to use and the instructions clear, we recommend
that you familiarise yourself thoroughiy with both in order to exploit
the full power and facilities of QL. Project Planner. Please refer to
Appendix 2 for instructions on how to load the program.

When the program has loaded, you wilt notice that the screen is
divided into four sections, each of which is called a window. For the
rest of this chapter these windows will be referred to by their functions:

HEADING window
DISPLAY window

PROMPT window

MENU window
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The HEADING window contains definitions describing the information
shownin the DISPLAY window below it. Headings in this window will
change according to the status of the program but will always describe
the evenls directly below them,

The DISPLAY window occupies the main part of the screen. Al the
data and processed information about your project will be displayed
here in the form of words, numbers and charts. When certain options
are aclivated, lhe top two windows will be redrawn as one to show
subsichary infonmalion.

The PROMPT windaw is isedd for bwo main funclions When the
program requires an Tapol, orentiy, remincder message will dispiay
the type and format ol information recded Fot certain inputs the
program will ascimie a 'defaull’ selting with the most likely response.
These defaults will be show in Uris window and may he arcopled of
ediled in lhe same way as any olher input. This window will alse
conlainwarning messagesif anillegal entry has been made, Reminder
messages appear in green and warning messages in 1ed. The window
may be used for both prompt and entry messages simuitancousiy.

The MENU window at the bottom of the screen contains a list of
options which the pregram is able Lo perform. The chosen option is
hightighted with a green cursor. Selecting options from this fist makes
operation of the program quick and easy. The list may contain one or
two lines of options and changes according to the status of the
program, but the method of operation of the MENU window remains
constant. The ¢and # arrow keys move the green cursor left and right
andthe & and = arrow keys move itup and down. The SPACEDbar has
the same effect as the # arrow key. To operate the menu, move the
cursor Lo the option of your choice and press ENTER. Certairn options
will generate different screens but each will be supported by its own
menu. The menu which appears when the program firstloads is known
as the main menu. You can return to this from other parts of the
program by selecting the Menu oplion from subsidiary menus.

The top line of the main menu controls activities within the DISPLAY
window and the boliom line activates other program functions. .
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10.2 Setting the Scene

Every project willhave an individual set of specitications which describe
the environment in which it is set. You should enter the specification
for your project before entering any other data. Sefect Spec from the
main menu and press ENTER; a new screen and menu will appear.

Ramark Elarl

Specification options are setected from the menuin the usualway and
fuifid the following funclions:

Use up to 20 characters to enter the name of your
project. The name will appear in the display window as
you type; press ENTER to accept the entry. i yauhavea
project resident in memory the question ‘Do you wish to
clear current project? Y/N' will appear in the PROMPT
window. Respond accordingly with ¥ for yes and N for
no. If you do clear a project the reminder message
‘initializing’ will appear in the PROMI'T window while
the program resels itself.

Name:

Enter any remarks you wish to make about the projectin
up to 20 characters. Press ENTER to accept your entry.

Remarks:

Start; This optior; sets the start dale for the project and must
be set in order to work out calendar dates. The date -
should be set in the format days/month/year. Type the
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two nuinbers for the days then press ENTER, then the . Milestones: This option can only be used when a project is resident

month and press ENTER, then the year and press ENTER. in memory. The application and use of milestones is
. o oy ' o described in detail in section 10.8. Press M to activate
W/Days: This enables you to define precisely the structure of your 3 the milestone option. You will be returned to the

working week, from Monday to Friday. Thisis indicated
in the DISPLAY window by the asterisk adjacent to the
working days. When you select this option a flashing
cursor will appear on the top asterisk. To set or cancel a
working day, use the SPACE bar to move down to the
selected day and press ENTER. This will change the day
from a working day to a non-working day and vice-
versa. Tl.e cursor will automalically move down to the
next day when ENTER is pressed. After one pass through
the week, you will exit from the option automatically.

DISPLAY screen and the program will list all the activities
and calculate their earliest start and finish dates. The two
right hand columns of the screen are for the "start” and

- ‘end’ milestones. Press SHIFT and = or = togelher lo
move lhe activily indicator arrow (at the left of the
aclivity name) to the desired activity. To add a milestane
select Modify from the menu; a green cursor will flashin
the 'start milestone’ column, Set the start milestone date
as usual: enter the days, month and year pressing
ENTER each time. Tosetan 'end milestone’ press ENTER
three times and the cursor will move into the "end
milestone’ column, Setihie date as usual. You cannot set
a start and end milestone for the same activity. To delete
either a start or end milestone select Delete from the
menu and the milestones for the desired activity will be
deleted. A maximum of 10 milestones may be entered.
See section 10.8 for further details.

Hol-M5: This option has two funclions; to set irregular non-
working days in the project calendar, (such as Bank and
National holidays) and to set milestone dates. The use of
milestones is explained in detail in section 10.8. When
you select this option by pressing ENTER the message
"Press "H" or "M"’ to set Holidays or Milestones will
appear 1n the PROMPT window. Press either the H or
the M key accordingly.

. . (I SRR AT Bty [T [T [T i
Holidays:  You may set up to 80 holidays in any number of years. I Stwt  Finiih  ailastee  siteitone Jf

Tdefina scope T8 Jon &3 T 23 Jom 95

First you must enter the year in which you wish to define i [ 7 T
the holidays. This must be a year belween 1961 and 2 ogrsiandenen I eerwas | v AR
2025; the year from the start date if setin Spee will be . $oplan documant 08 Eeb B3| PR L0 ‘.
offeres’ by default (if not, then 1985). When you have § Broaros ot Wi B2 LS5 | aresies 4
typed in the year, press ENTER and a catendar for the 3 2abuaalod L ign o oy 65 | 24 Ty 53 e .
first six months of that year will be drawn in the display to feiitad taitind f2d e as [ 3o [0 7 e
~window. The paltern of working and non-working days L) Timet gt hugping 13 20 55 | 20 S B b
will reflect the pattern set in the W/Days option. Ifa 5 11 ‘2.;::1.{::,‘\%"9 DS tuMmEl o 55
day week has been adopted, all the weekends will 15 dueiioats lapa Li2 g 03 |8 Sk B b dmmbremairch

appearin green. Toseta holiday imove the cursor to the l
chosen day, and press the SPACE once. Use the arrow :
keys to move the cursor inside the individuat months. To
move from month to manth press SHIFT and the arrow
keys together. Repeat this process for as many different
years a; are required. Press ENTER to retum to the
meny; a ‘sorting’ message will be displayed while the
program manipulates the data.

Lo charne nllaytones ielect Hudify or Delzle jﬁ
Adé Trver 1 [ErEEEl i« Geiete wato (TG
List Choar L Spec File Feport Prinl |
“'mmmmmmﬁmmnﬁ:arar.smuﬂ.. R Ao oA LR SR

The Milestone Display
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" 103 Entering Your Project

The Entry Sequence : :

Return to the Main Menu. The following section will deal with entering
anew project. To load an existing project from Microdrive or disk drive
refer to section 10.4. Select the Add option from the main menu, an
activity number, anind"cator arrow and a flashing cursor witt appear in
the top left of the DISPLAY window. Type in the activity description in
up to 16 characters and press ENTER. The cursor will move
automatically to the next entry, (duration). Type in the Durationinup
to 3 digits and press ENTER. Again the cursor will move across to the
next entry, (Prerequisites). Activitles may be dependent on many
prerequisite activities and the program will accept up to 10 separate
prerequisites. For a single prerequisite, type in the prerequisite aclivity
number and press EN 2R, For multiple prerequisites, type in each one
separated by acomma, and press ENTER onfy when you have finished
the list. The cursor will now move across to the final field, (Cost). The
program will sum indi~idual activity costs to calculate the total project
costand these should be entered liere. When you press ENTER for the
final time the cursor will disappear from the DISPLAY window and you
will be returned to Main Menu centrol.

The activity numbers v:hich appear on the left of the screen are for
reference only and ha. 2 no sequential significance. You do not need
to enter all the dtails for cach activity in order to proceed and you
have the facility to build the project details up as you go along. To enter
a null or 0 entry for any of the activity details simply press ENTER
without typing anything. The cursor will move automatically to the
next field and the entrv will be feft blank. Prompt messages will be
displayed to help you throughout the entry sequence.

To add the next entry, simply repeat the enlry sequence process
above. The program will accept up to 60 different activities.

Editing Facilities -

You may enter your activities in any order and in an incompiete form.
The program has many editing facllities to allow you to manipulate the
project and ask ‘whal if” questions later. The foliowing facilities are
available from the main menu:
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List:

Add:

This option will produce a iist of all the activities in the
same form as that on the entry sequence. Thelist may be
‘scrolled’ up and down within the DISPLAY window. To
do this SHIFT and = or = togethertc move the activily
indicator arrow up or down. Hold these keys down and
the arrow will repeal. When the arrow reaches the lop
or bottom of the screen (and other activilies remain
hidden) the new screen wili scroll into the window.

This will add an activity 1o the end of the current lisi.
Operate this function as for the enlry seqencé,

I“L“ Activily Tor n Fraiequizitas Tosl

i «dafine tcopa 15

2 design ;wim 12 1 Izgggg

3 olgoritheg in 1 L3P 3
4 ptan documant S 2 oA

5 [louchart 21 2,2 somn |
& proaram 15 4. 5 0000 3
7 manruscriptl 21 & 17000 L
3 dabugqing 16 ‘ 28009

9 pockaglng devign il 2 49900

19 inilial Te!llnq 15 7,8 NG

1 madify ma s 10 15000

L2 nat dabugpling |iB ie K pi]

33 Tinot lesting TN Y 12008

1] p:sellln({ 15 §1 14892

t5 WWeala fapa {26 13 L T ¢

insert:

- Modify:

Tnyeri lfodify eva Deiels Loto lﬁﬂtﬂ

Char i Spec File R t Frin

Display window showing the list of source data

I you wish to add a new activity in between existing
activities, use this funclion. Position the aclivity indicator
arrow against the activity above where you wish to
insert. Move to Insert on the main menu and nress
ENTER. A new blank fine will appear with a new activity
number. The entry sequence is performed as usual,

This will allow you to alter data you have already
entered. Position the aclivity indicator arrow against the
activity you wish to alter and select Modify from the
main mesiu, The green cursor wift appear over the first
character of the activity description. Use the usual CiL
facilities to add, delete or change data in each field. To
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mave on to the next field, whether or not you have
made a modification, simply press ENTER.

Move: If you wish to re-order the list of aclivities, use this
oplion. Position the activity indicator arrow against the
aclivity you wish to move. Select Mave [rom the main
menu and a message will appear in the PROMPT
window asking for the activity number below which you
wish to move. Type in the number and press ENTER -
the chosen aclivity will now move.

Delete: Use the option to delete an activity. This option should
be used with great care as deleting prerequisites from
one activity can cause deletions and changes throughout
the project. Position the activity indicator arrow against
the activity you wish to delete and press ENTER. The
message in the PROMPT window will ask 'Deleting job
No n. Y/N'. Respond accordingly with Y for yes and N
for no.

Goto: When you have alarge project in the program, this
option will enable you to move immediately from one
activity to another. Select Goto from the main menu and
lype in the number of lhe activity to which you wish to
move; the indicator arrow will now appear against the
selected activity, or the nearest number to itif the
selected activity does not exist. Thus, you can use Goto
@ to move to the top, and Goto 99 to move to the
battom of the list.

10.4 Extracting Information

The preceding instruciions have dealt with the entry and manipulation
of your initial data. This raw data must now be processed inlo useful
management information to be extracted from the programin a
variety of different forms: '

The chart is an important and extremely useful function which
graphically represents -our project as a bar chart and can be used to
show instantly the effects of change.
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When you have finished entering your project data you wilihiava a fist

of activities and their attributes in the DISPLAY window. Select chart
from the main menu and press ENTER. A message will appear in the|
PROMPT window asking for a scale and you will notice that the green.
cursor is flashing over a default scale. The default scate offered will
ensure that the whole project will appear on one screen width in the
display window. You may either accept the default scale by pressing
ENTER or type a different scale of between 1 and the default scaie. The
program will display a bar chart in the DISPLAY window, against the
activity Hist.

Tl Aclivily Foal=d a
o 42 £0 129 160 }2
Bk Lateakantnd ) pl e T T T SR P I T A T A R ey Iy oY

tdafine scope rrxtd l -itz

B

1

7 detign gscreen 1Tl
1 plyorlihmi ity

4 - plan documanl } L] |
5 floucharl TILII i
& program TLTXILILL. .
7 wmonuscript nounan i
8 debugglng ] i
9 packugtmf deslgn js45 440 SR ERELELER] are 1
i ssting nnne :
§

i

1

|

inlitoi

modlfy =g a

Final debugging ) 3
2 final testlng 11t

[E RN -]

lqpe;-llinn{ xazn Jg
R AREA LIS Y L M&U}_X_}H '
wﬁmrémfmgwgmm 3 E L P P AR A LA R A R L T TRTETI mEi -
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Add Trrert Madify toue Lalate Gols FM J

List Spec File Pepart Feind
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The Chart

in the HEADING window at the top, a scale of the time units will
appear above a vertical grid. Notice that each bar on the chart is
displayed by a number of characters joined together. The scaie is the
number of time units represented by an individual symbol, Thie symbols
indicate the stalus of each activily and show critical and non-critical
aclivities as well as free and interfering floats. The symbols used are the
same as thase introduced in Chapnter 8 of Hhe Teaching Program. Al
critical activities are coloured red. Note that when a scale other than 1
s used, the bar may not exactly reflect the activity duraction, if the
scated approximation is reduced to less than 1 character, then the
Dummy Perlod symbol shown overleaf will appear.
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Critical activity ODGTKBOEASBADNCNEA0ED0SDAAANRICANPINATY

Non Critical activily IRIFTAILSTEITIIEISTFEIIRITEITRTIILALLI
Free float panimnniinininininionniieiI
Interfering float .

Zero-period aclivii, X
Dummy Period

You may scroll up and down the chart by moving the activity indicator
arrow using SHIFT and the & and = arrow keys together. [f you have

chosen ascaleless than the default scale you will not be able to sce the
whole project on one screen width. To scrolt the chiart screen to the left

and right use SHIFT and 4 and ¥ arrow keys together and the screen '

will scroll half a screen width in the chosen direction.

To enable you to watch the effects of change to the projectinstantly,
you can operate alt of the editing facilities while viewing the chart. Al
of the options on the top line of the MENU are available and fuffil the

same functions as are listed in section 10.3. if Add, Insert or Modily are

chosen a blank line will be drawn at the activity indicator arrow and
and the flashing green cursor will appear. Reminders will appearin the
PROMPT window to help you. When you have completed the entry,
the chart will automatically be redrawn to display the effects of the
change. If you wish to make multiple changes to a project you may find
it easter to use the List option, return to the list, make the changesand .

- then redraw the chart. The editing facilities are listed in detailin section

10.3. : :

10.5 Recording and retriéving
project files

File operations occur when you either save (record) or load (retiieve)
information to or from a 'file device'. A file device is any form of mass
data storage and the four main types avaitable for your QL. are
Microdrive cartridges, floppy disks, hard disks and siticon disks. If you
are using a disk-based system refer to your disk operating syslem

" manual to find out the appropriate device name,
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The options for all file operations arc found by selecting file from the
MENU. A new screen and menu will appear with the following options.
Select them in the usual way:

Dir; This option should be used to obtain a directory or
catalogue of any file device attached to your QL. When
you press ENTER, a PROMPT message will ask {or the
name of the device, cfering mdv2 (for Microdrive 2) by
default. Typein the device code (if different from mdv2,
this will become the default) and press ENTER, the
DISPLAY screen will turn black and a catalogue of files
will appear. The device code for Microdrives is 'mdv!
followed by the drive number. For other device codes
consult the device operaiing system manual.

Save: Use this option to record your projects on a file device.
Type in the device name {you will be offered mdv2 by
default) press ENTER then type in the file name in up to
10 characters. The file will be saved to the selected
device and, when the operation has finished, the
PROMPT messages will disappear and you will be
returned to menu control. 1Lis good praclice to save
your work at regularintervals, say every 20 minutes, and
when you finish a work session. Your project need niot
be complete befare using this option, but, if you are
saving work regularly during a session, note that fresh
versions of the same file will not overwrite old versions.
You must either delete the old file of the same name
before saving the new, or, preferably, save different
versions as different names (e .g. testi, test2) and deiete
the early versions later. Each project will need
approximately 33 sectors of {ree space on a Microdrive
cartridge; to check that you have encugh space [ree, use
the Dir oplion. Al project files will automaticaliy be
saved with the prefix ‘data__; do notenter this as partof
the file name when loading or saving.

Load: The lcad option operates in a similar way to Save but
retiieves project files from file devices. Type in the
device name (ybu will be offered mdv2 by default) and
press ENTER. Type in the name of the project fiie you
wish to load and press ENTER. The file will now be

55




the MENU. A subsidiary menu will appear listing the printing oplions.
Select an option by pressing ENTER and a hard copy will be produced.

7 The following options are available from the Print menu:

Spec: This will print the specification sheet and holiday detaits
and a'f milestone details. '

List: This will produce a complete list of the project activities,

their durations, prerequisites and costs.

Chart: This will print a copy of the complete bar chart. it will be
this chart That you will usually use to monitor your
project or to display it to others.

Unit: This will print the report of each activity with the

duration, early and late starts and finishes and all float

details shown in time units.
Dates: This will pint the early and late start and finish dates of
each activity.

10.8 Milestones

In general the program assumes that the earliest date on which an
activity can begin depends on that activity’s prerequisites. Similarly,
the latest finish date is determined by the activities which follow.
Sometimes this is not strictly the case. Perhaps the start of an activity
depends not only onits project prerequisites but also upon some event

y external to the project, for example the delivery of goods. In this

situation, the external event could delay the start of an activity and
change the critical path. in other circumstances, a project could have
some intermediate complelion criteria, such as finishing a stage of the
project by a certain date These intermediate key dates are calted
milestones.

Once the activily's start and finish dates have been calculated by the
program, you ase free to use the process described in 10.2 to define up
to 10 milestones, delaying the earliest starts of some activities and
advancing the latest finish of othérs. The critical path will now be
altered accordingly. Note that a start milestone which falts befare the
earliest start of the activity involvéd, or an end milestone which falls
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before the earliest finish wilt be ignosd by the program. Gnce the
critical path has been recalculated, you can return to the milestone
setling routine in HOL-MS to see which milestones fall before these
dates and have thus been ignared. You should then adjust your
schedule and your plans accerdingly. if you plan to seta :?umb.e'r of
milestones, itis preferable to set them a few ata time, starting with the
most significant, and observing how the critical path changes.

Milestonies are also useful for linking a number of smalier projects

together. The starting dates of cerlain activilies in one project can be
linked to finishing dates of prerequisite activites in other project. With

practice, many such uses will be found for this facility of QL. Project

Planner.
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Appendix 1

Sample Problems

A1.1 The Shop Establishment Project |

This is the project used as the Worked Example, and as a demonsiralion
case in some of the other chapters.

Activity Duration  Pra- -
Number Description {(in weeks) requisiles
Arrange a saurce of finance None
Engage the staff

Find some premises

Purchase a stock of books

Install the shopfittings

Preparing an advertising campaign
Slock up the shop

The grand opening
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A1.2 Acme Aluminium

This is the project used in the Teaching Prograim as a review exercise,

Activity : Curation  Fre-

Number Description (in days) requisites
1 Cut parts for window no. 1 2 - None
2 Assembie windowno. 1 3 1

-3 Glaze & pack window no. 1 1 1
4 Cutparts forwindow no. 2 1 1
5 Assemble window no. 2 2 2.4
& Glaze & pack wiridow no. 2 1 3.5
7  Cutpartsforwindowno. 3 1 4 -
8 Assemble window no. 3 2 5,7
9 Glaze & pack window no. 3 1 6,8
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- A1.3 The Computer Program

A computer software company is preparing a timetable for the

Froduction of anew home computer program. The software manager
1as divided the taskinto the activities in the following fist. A worked
solution to this project will be discovered in a filé called SAMPLE, on
the Applications cartridge.

Activity Ouralion  Pre-
Number Description {indays) requisites
1 Define the scope of the program 15 None
2 Designthe screenlayouts : [ i
3 Developthe program algorithms 10 1
4 Qutline plan ~f documentation 5 2
5 Program flovechart 21 2.3
& Program ' 35 45
7 Documentation manuscript 24 6
8  Programdebugging . ' 16 6
9 Packaging design 33 2
10 Initial field testing o 15 7.8
11 Modify manuscript - 5 10
12 Finaldebugging 10 10
13 Finalficld testing - 10 11,12
t4  Documentalion lypeselting 15 1
15 Tape duplication 290 13
16 Packaging production 27 9
17 Printdocumentation 21 14
18 Finalpacking ' 10 15,16,17
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Appendix 2

Starting the Program

. Load the Teaching, or Applications program according to the jodowing

instructions: -

Teaching Program

1 Remove any Microdrive cartriidges from the QL.

2 Turn the machine on (or reset it). _

3 Ifyou want to use the Teaching programs, insert Teaching 1 in

 Microdrive 1 (teft hand side), and Teaching 2 in Microdrive 2 (right

hand side).

4 1f you want to use the Applications prograin please refer to the
following section. '

5 Press F1 to select the monitor or F2 for TV,

The programs will now load and run automatically. The loading process
may take some time to complete. To make a backup copy of each
Teaching Program, place the original cartridge in Microdrive 2 (right
hand side} and insert a blank cartridge in Microdrive 1 (left hand side).
Type brun mdv2_backup, a screen message will appear, press ENTER
and a backup copy will be made on Microdrive 1, _

. Applications Program

This program is protected by a 'key’ mechanism which preventsiliegal
copying. The way this works is thal though the program can be copied
freely, it can only be run if the original 'key’ cartridge is in drive 2. To
run the program for the first time, you will have to make a copy on a
blank cartridge as follows:



To copy the program — this must be done on first time use.

[ B - U Bl =
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Reset your QL. '

Press F1 {for monitor) or F2 {far TV). _

Put the original Applications Program cartiidge in Microdrive 2
{right hand side). _

insert a blank cartridge in Microdrive 1 (left hand side).

Type in Irun mdv2_config and press ENTER. Microdrive 2 wilf

‘now operate.

A series of 4 instructions will appear on the screen. Simply press
ENTER after each.

The Cartridge in #icrodrive 1 will now be formatted and the
Applications Prog: am copied automatically. This may take some

appears and the Microdrives stop running.

i a faiture occurs in this routine, an error message will be
displayed.-Repeat this sequence from 1, énsuring you read the
instructions carefully. [t the error messages "Format Failed™ or
"Bad Medium"” appear, you should replace the cartridge or disk
you are using.

1f you now wish to run the program, remove the cartridges and
reset the machine. Replace the working copy in Microdrive 1 (Jeft
hand side) and the original program in Microdrive 2 (right hand
side).

Press F1 or 2 as appropriate and wait uniit the program has
loaded and the initial screenis displayed. The original cartridge in
Micradrive 2 mav now be withdrawn.

In normal use:

11
12
13
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Reset your QL.
Follow the instruclions from 9,
You may make as many security copies as you like, but you must

always load the program with the original or 'key’ Installed.

For other devices:

14

15

16

You may configure the program and dala devices for any

medium. _
Follow the sequence from 1 to 3. Any combination of devices
may he used for program transfer. The messages use the
following terms:

Source device: The device from which you are copying — usually
mdv1 or mdv2, but may be a disk. :

Program device: The device on which you wish to save the
working copy of the program.

‘Data device: This is the default device used for data storage

during program operation.

Ail device names must be 4 characters long. If you are unsure of
the device name, consult the device manual.

Runnin:g the program from another device:

17

18

If you are using a disk system which incorporates autobooting
from disk, insert the working copy in the disk drive and the 'key’
{original) in Microdrive 2. Reset your QL and press 1 or F2 ta
load the program,

If the device does not have an autobool facility, reset your QL and
insert the 'key' {original) cartridge in Microdrive 2. Put the
working copy in the disk drive and type lrun ™ * * *_boot and press
ENTER (where **** is the device name}.

Please note, you will not be able to copy any more than one
Applications Program per disk. If you wish to use the program os disks
then we recomimend you allocate one whole disk to your program and
data files.
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Activity, 15, 23, 67

- Activity Times, 26

Add, 50, 51

~ Applications Program, 45

Balancing the Schedule, 37

Bar Chart, 39, 52, 67
Display, 54

Chart, 52, 58

Circular Symbeol, 17

Communication, 32

CPA, 8, 67

CPM, B, 67

Critical
Aclivity, 20, 31, 37, 67
Path, 31, 37, 67

Analysis, 8, 67
Management, 8, 67

Dates, 57,58

Delele, 52

Dir, 55

Display Window, 45

Dummy Period, 53

Duration, 18, 29, 50

Earliest
Finizh, 20, 29, 49, 58
Start, 20, 29, 49, 58

Editing, 50

Erase, 56

File Operations, 54

Finishing Time, 20, 29

Float, 20, 33

Free Float, 33, 67

Goto, 52

Heading Window, 45

Holidays, 48

Hol-MS, 48

Hals, 57

Insert, 51
Interfering Float, 33, 67
Latest
Finish, 21, 31
Start, 21, 31
List, 51, 58
Load, 55 i
Loading Programs, 63
Menu
Applications Program, 46
Teaching Program, 12
Milestones, 49, 58
Modify, 51
MMSlone, 57
Move, 52
Name 47
Netwoark, 13, 18, 25, 67
Node, 18, 67
Overall Duration, 29
Practice, 43
Prerequisite, 16, 24, 38, 50, 67
Presentation, 39 -
Printouts, 57 . '
Program Loading, 63
Project Specification, 47
Prompt Window, 45
Remarks, 47
Reparts, 56
Sample Problems, 61
Save, 55
Saving Time, 37
Schedule Balancing, 37
Scheduling, 37
Sensitivity Analysis, 38
Sequence, 17
Spare Time, 33
Spec, 58

Start, 47

Starting the Program
Applications, 45, 63
Teaching, 63-

Structure, 23

Successor, 67

T/Cast, 57

Teaching Method, 11

Teaching Program, 11

Text Book 7,11

Total Float, 34, 67

Units, 56, 58

Windows, 45

C W/ Days, 48

Worked Example, 15
Working Days, 48
Zero-period, 54

| Gldssary

Activily, one of the parts into which the whole project has been
divided. .
Bar Chart, a diagrammatic representation of the project tlmelable._
CPA, abbreviation for Critical Path Analysis.
CPM, abbreviation for Critical Path Management.
Critical Path, the sequence of Critical Activities,
Criticai Path Analysis, the analysis of a project {o determine which
components, or Activities are Critical.
Critical Path Management, using Critical Path Analysis to manage a
project. . ’ _
Duration, the length of time a singfe Activity, or the entire project will
{ake — Activity Duratian, or Project Duration.
Float, the amount of spare time available to an Activity. .
Eree Float, that part of an Activity s #Hoat which can be used vaithait
- having any effect on any other activity. ‘ ‘
Interfering Float, that part of an Activity's Float which, if used, witi not
affect the Project Duralion, but witt reduce ihe float of other
activities. ‘
Milestone, anintermediate key date for the stastor finisholtan aclvity.
Network, a diagrammatic representation of the relationships belween
the Activities of a project.
Node, the symbol used on a Network to represent an Activity.
Prerequisite, those Activities which must be completed before the
subject activity can commence. | _
Successor, those Actlvities which canriot commence unlil the subject
activity is completed. :
Tolal Float, the sum of Free and Interfering Flaats of an Activity.



