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1.  INTRODUCTION

When to use a computer for network planning is an important question

in many project-type situations. With the advent >f third generation

f equipment and third generation application thinking, 1t is worthwhile to
; reconsider the abova-men*: "med jquestion. This is done in the following
t paragraph.

Third generation application thinking can have a 'ig influence on
programme design. In the field of network planning, it turns out that
the specifications tetween second and thirt gereration programmes are
rather different. The specifications of 1 third generation network

planning programme ~re outlined in the last >aragraph.

2. PROJECT PLANNING AND COMPUTER

Project planning by retwork analysis may be distinguished in two
parts '
- Planning phase

- Progrese¢ control phase.

The great majority of the actial literature on project planning by
network analysis places too much emphasis on the planning aspect. One
of the resilts is that toc little attention has been paid to the progress
; control. Many publiratisns =lso put too much stress on the theoretical
; aspects of project planning by network :inalysis. It 15 alsn desirarle
! to put some emphasis nn the fact that projes~t planning by network anilysis

may be a useful tonl ror everyday control.
-

The obhservations mentioncd above have some consequences for the

eation: why engage 2 computer? Since most publications give the
qu J p p

answer: in ocrder to calculate the critical path in extensive networks,
the computer'!s assistance i1s indispensablc. In this answer the main
emphasis is clearly on the fuultless calculation of the earliest possible

and latest permissible nctivity dates.

;
§.




If one wishes to answer the question: why engage n computer? from
| the viewpoint of the overall field of project planning by network
| analysis, i.c. with respect to both planning phase and progres- control
phase, we will get n differi:nt wswer.  The introduction of a computer
ig determincd by the following factors:

- the extent %o which projcct planning by network nalysis
is used for everyday nroject control;

- the¢ extent to which project planning by network nnalysis
is used for depu wuent coneroly

- the size of tho ncetworks (numher of 1ctivitigs);

- the extent of integration with the administration.

2s1, Project planning by network wnlysis for everyday project control

If proicct planning by nctwork ~nalvels 1o used for everyday project
control, chleulutior is important only with extensive retworks for the
subject "pro ject planning by notwork analysis and the computer®. With
gr.all networks it woula be more ceonomic:l to do 3o manually.  However,
if one wishes tc give 211 people invalved in the project 1 survey of
the siturtion 1t the beginning of, for instance, cach week, then the
processing ot progress informnition and the proper disseminntion »f the
information (most prople necd only part of the total information, a
subset of the totnl network), =s well 45 putting the nctivities in a
desired sequence, constitute such 1 job that one will immedinately

consider processing it by compnter.

We will assume for the further discussion that one may use na
programme throush which progress contrnl information is easy to procees.
Furthermore, the user of such 1 programme should be able to instruct the
computer in . cimple wiay vhich suboot he wants to see, for what people,
and in which sequence the activitics should be put on paper. With this
procedw = one profits from the iditisnal advantage (which is not for
that rcason a small advantage) that one may use the obtained progress

informition for other purposcs ilso, from » mechanically legible form.

2+2. Project planning by network analysis for department control

In most c3ea » fimn consiots of C number ot departments, and all
depirtments re working on one projiect, sometimes on 1 great number of

projecte. The work of the departments 1s (to put it rather extremely)
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dictated by the projects. If onc uses one or other form of analysis
for determining the throughput times of the projects, and one wishes to
use thesc project dat: 1s the basis for department control, a first
demand for proper dicision anking is 1 elenr survey of the data per
department and period of time. Coll.eting the proicet data per depart-
ment wid period of time Is 2 job "made to order" for the compater, since
once the basic data have been input into the computer, it i3 pather easy
to make n survey of those 1wt [row wy point of view. 1t 18 for that
reason we aasume that the good proprummes of today have freilitics
allowing for indicating, vi~+ 2 punched cora, the dopartment of which one
wishes to have n survey, sometimes oven with the possibility of indicating
that in the cnse of 2 cert-in overflow or underflow tho programme
automatic~lly uses the ~wv-ilable free flo-t or other information in
order to have improved occupation (this is what iz called allocation in
the liter-turc).

2.3. The size of the networks

Networks with » great number of activitics are big in two respectst
- number of calculations
- quwntity of datnq.
The calculations for the primary scttirng up of 4 nctwork with 100
activities my be well done "manunlly. Jith 1 network having 1,000
activities this is fenasiblc in prineciple. Practicc, however, shows that

errors nre usuilly committed in egrent rumbers.

In cnse progresa information should Yo processcd cach week, fter
the first time the uctwork hns veen oct up, then a computer should be "
used to crleculnte 1 network »f 100 ~ctivitices. Cnalculating 1 network of

1,000 activities e¢uch week clearly enlls for the use of - computer.

With the use of project ,lanning hy network <nalysis as a1 tool for
everyday control, it is desir~blc to insert 211 corts of data on the
activities. This may includes
- identificntion
- name
- required quintity of production resources
- responsible deprrtment
- gxecuting department

- gpecinl dat~, e.g. interruptable, etc.
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In the cise of networks with 1 vast quantity of activitics, the
number of data increnses so much that it is obvious to consider using a
computer for the storing -nd processing of 'changes. Drawing up sclective
reports (which ire go ureently needed with everydny control) from this

great quantity of dat- ells for the swne solutionn.

2¢4. The oxtent of intopration with the wdministration

Data on netivitier, ook - slghep of production resources,
starting d-t-, cte., ~ro usurlly inscrted and processed in the adminigt-
ration in some wiy or wmother. With firms of somc size¢, it is not
remarkable to note that the dministration is mechanized or ~utomated,
In such = cnse the collection of the input informition for network
planning is consider~bly leag vXpensive than when 1t is collected
separately for the purpose of project planning by network nnlysise. The
use of the s-wnc information by the “Aministration, the planning depart-
ment, nd the cxceutive d2partment han o very plensant consequence in
practice. In the c50 of non-into-ration one often notes A disngreement
between the various departments on the difforences in information, which
actually cannot exist. One often loses quitc some time in golving these

problems of differing information. When using the s-me basic datn,

these problems ~re prevented for the greater part.

4+ SPECIFICATIONS FOR PROJECT PLANNING BY NETWORK ANALYSIS
PROGRAMME AS A TOCL FOR BVERY DAY CONTROL

A computer prosramme forp project planning by network analysis as
everyday control ~houl3 hoe- ~ther, ~ad more, characteristic features

than most programmes currently in usc.

A comparison between CPM and Precedence shows that the activity=on=
node technique, in particul ir with project planning by network analysis

as 1 tool for coveryd y control, offers many advantages.

Advantages of the 1etivity-on-nodc representation ares

1. activity-on-node is - representation which ig commonly
used in muny ficlds;

2. ~activity-on-node requires no dummics;

3. with retivity-on-node, changes are quite easily introduced;




4. inserting a changc in the network never causcs a change
- in record identification with the aetivity-on-node
technique, which is w importnt point for the integration
with the ~dministration;

5 the nctivity-on-nod: tochnique ¢ be more ¢nsily instructed;

6. morc complux situntions emn be represented with the activity-
on-node techniqu:. )

Advantages of =ctivity-on-nrrow ~ret

1o activity-on--rro. 1o commonly known;

2. activity-on-arrow requirces about 107 loss computer input;

3+ many computcr progroumce are avnilable based on activity-on-
ATTOW.

Hence our statument thet the first requirement for specificution should

be that the programme is bascd on the nctivity-on-node techniques

Although this requirement is almost indispensaible for the successful
introductinon of projecct planning by network annlyvsis, it is not
sufficient. The specificrtion requirements which will be defined
further in this paper, have the seneral characteristic feature that

successful practical npplic-tion is ~ point of primry importance.

One of the most import.nt roquirements corncorns coste The oxpendi-
ture for the use of 1 programme should be small. Costs pur nctivity
depend on the size of the network.  The relation of 1lmost all computer

programmes is as followa:
LAY

Costs per wctivity

~ -~ Number of activities per network

Such cost reluvion will oftoen mnke the processing of small nectworks too
expensive (botween the cost per aetivity of o 25-nctivities network and

a 500-activitics nctwork lics 1 fuctor 9).  However, if one docs not
bring in small nctworks in the computer file, in whot wny will surveys
per dep~rtment be produced? Successful applic.tion in most organizations
calls for surveys per preject as well g por department. An important

requirement for a network planning progrmme is ihat the programme (i.c.

without causing any trouble for the user) contnins facilities which make




it possiblc to kecp the costs per activity for amnll networks (~25)
only 10-207. higher, instend of 5004. If this requirement is fulfilled,

projoct pl-mning by notwork annlysis may be used for all orders, with

all the ~dvantwoes involved.

Informntior on the networks should be so stored thnat data ~rc input |
only oncc. File mintenance should not be onerous to the user. For
A file of some trousands of activitics, this menns storing the information
on magnetic tape or disc, since the corresponding numbers of punched cards

become rather gront.

With most current programmes the input datna should be submitted in

a certain sequonces Somctimes speeinl cards have 1o be inserted in
order to separate specific eurd crtegorl :s. These cards hoave no meaning
for thc user, nnd thercforc they nre just - auilsnce. With the applica-
tion of project planning by network annlysis s ~ tool for cverydny
control, inform:tion originntes -t arbitrary moments. This information
n1so originites in various departments, In the multi-project situation
information nriginstes for various projects. If onc demands that the
user submits the informatior. per project, thnt he orders the information
for cach project nccording to card catugory, wnd irwserts sepnarnting cards
between these categories, one is really asking for troublc. Another
get of requirements for - good programme tierefore consists of

- input d.tn of v-rious projects

- no sequence [or the input datna

- no separtting cards.

The data for project planning hy nctwork ~nalysis may contain all
kinde of errors. Errors may occur during =1l phascs, €.g. punching
errors, writing crrors, structurc CTTOTS, cte. A good programme should
state the crror in clenr language which cvery user can understand. In
other words, the atatement "Errvor o016 in network 112" is definitely not
sufficient, since the user will have to look up the meaning of ¢o16 in
2 book. This is rother trying. This example should read: '"You wanted
te add dnto in network 112 to netivity J050. This activity is not

included in the filca"

A good programme should contain, in nddition to reports with a list

of nctivitics, surveys in the form of bar charis. .
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Sequencing the output data is important for surveyability.  This
i8 not the same thing to 111 uscrs. A programmc should enablc the

user to submit c¢ach posszible sequence of daty s output.

Latcly one can note o gener:l trond towards solective output of
computer progrmmes for busincss control. an often=herrd complaing
from uscrs of computcr programmes for business control is the (too) big
quantity of output d-t-, - over--tundance Af irrclovaat dot . This
compl-int hnas contributed to the reecont development of freilitics that
are inscrted in the computer progrommce for busincss contrel - 2t longt
in the good oncs = vit which the wier mwy scleet the ~utput At~ which
is relevant for him, Th. possililitics »f this scloetion m-y contributoe
considerably to successful introduction »f swutomation in business control,
The possibilitice for seloction ~lso play  very import-ant part with
project plunning by notwork ~nalysis. A freility for many flexible ]
selection poscitilitice iz certainly o part of the specifications for f

project planning by nctwoerk an-lysis programme for everyday control,




. . N
[ . -
. -
.
‘ : . )
o -~
N . ‘
.
‘ . .
L - e . . -
RN
>
* - * .
. ]
N . M * " A
“ LN N
y * »
.
. .
. ‘o . .
' - ’ . .
' N + ) v
. ) -
.
’ N N ‘ L
v X . * .
. . .
. g ~ . B € < .
B . - . " . ' . .
. # - ., ° .
. P . . . . . N . . . .
i B . . . . . . .
o, . : . . . R
. - » ‘r B voonT
. . M . LI 1 .
- . L) - N . .
x L) N . N . . . 3 T )
. - . - B . N
A . . o owyd ‘ M





