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EXECUTIVE SUMMARY

An initiative has been taken by HHC to introduce computer smethods into then
Design 0ffice. As a consequence of this, the services of a UNIDU CAD
consultant were obtained to :

- jdentify the hardware and software required

- assist in designing software for specific jobs

- train designers in CAD systess and procedures

FINDINGS

The project determined that the introduction of CAD into the HHC design
office would produce smany benefits. The major benefit would be that design
specifications could be isproved by :

- @a more consistent sethod of approach

i

a more thoruughly defined technical content

!

better presentation, and a

t

reduction of the required leadtime

These factors will, in time, produce additional benefits to the Comany in the
fore of improved :

- aaterial and resource utilisation

- production efficiency

- quality assurance

These benefits can only be achieved by means of a determined investment and
isplementation prograsse as laid out below.

JRATEGY

The strategy for progress is

1 7o devielop a broad base of competent PC utilisation by vigorousiy sursuing
a policy which includes computer education, staff training and project
planning in order to acquire essential hands-on experience.
2 As a follow on fros the previous stage, there must be a further investment
prograsese of comparable size which builds on the experience gained in stage ]
and extends the design capability in teins of technical abality, volume
throvghput and database handling.
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[NTRUDULCTIUN

This protect was initiated in order to define the need for, and avcelerate
the progewss  of, the adoption of effective Cuompulsr  Atded  Design
technology inte the Design Department at HMC. Hote: the abbireviation CAD
is frequently used, but often aisused, by verious stthurs to  mean
different things, The D" in CAD (an be taken to mean Design or
praughting or sometises both. The author of this paper has always adopted
the view that CAD should be interpreted in the widest possiblie sense, that
is “the use of cosputers to assist the Designer”. Therefore any activity
which the Designer undertakes 1in the process of defining a design
specification, and which could well be isproved upon by the application of
computers, falls into the category of Computer Aided Design. CAD in this
context is thus seen to esmbrace proposal preparation, analysis, modelling,
visualisation, draughting, equipment listing, cost estimating, parts list
preparation, and other relevant documentation used in the specification
process.

This report provides the background to the use of computers in the Design
Departsent at the start of the assigneent. It then enlarges on the
evolution of the strategy adopted during the the course of the assignment.
the progressive accumulation of inforsation and the identification of
opportunities for further developeent.

The report provides observations on the state of the CAD supply industry
in Pakistan and discusses those factors which are considered relevant in
influerring the general adoption of CAD.

Th-  .eport assesses the project achievements and makes recommendations

which, if acted upon, will influence the future rate of progress.




2 RECOMHENDATIONS

The tecomnendations are that HHC initiate an investment prog:amee in CAl.
The investment should be in :

- hardware/software CAD systems

- people training and

- planning

Stage 1
The minimum investment in hardware/software should be to provide

5 CAD graphic workstations
3 non-graphic workstations
and supporting equipaent
Total cost Rs. 1.90 million

The minimum investsent in staff training should be

40 man-weeks CAD training for 10 staff.

40 san-weeks non-CAD training for 10 staff.

4 man-weeks hardware training for 2 staff.
Eightv percent of this training should be acquired from external sources.
A minisus of 12 man-weeks should be allocated for sending two people to
the UK for extensive practical CAD training.
Jotal cost Rs. 0.25 million

An  investsent should be made to purchase fros the Engineering Industry
Training Board (EITB), UK, their full suite of Engineering Design Open
Learning Packages. See Annex 12

Total cost Rs. 0.05 million

Since there is a total absense of cosputer literature within HMC, It is
recoasended that an investsent is sade to purchase, on a regular basis,
apprepriate Trade literature including the following from the USA and UK
PC Magaline
PC Technical Journal
CADCAM International
Total cost Rs. 0.01 million




Ihe minisum investaent 1n planning dur jng the frest 12 manth: <heuld be
30 man-weehs strateds and prudretsing.
100 man weehks application prugr et developrent .
200 man-weeks datatase creation and vergtication,
This investment 1is totally froe HHE resaurces and will dncteare with each
cuccessive year in line with the rate of systems development.
t Rs. 0.53 million

.74 eillian

Vd
N

Total cost of stage 1 fs.

Stage 2
The miniaum Investment in hardware/software should be to provide

2 Apollo based CAD graphic workstations
2 non-graphic workstations
and supporting networking equjipeent

Total cost Rs. i.50 aillion
Staff training
Total cost Bs. 0.10 million
Trade literature
Total cost Rs. 0.01 amillion

Planning, data collection and verification.
Total cost Rs. 0.50 millien

Total cost of stage 2 Re. 2.11 million
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BACKGROUND Tu HMUC PESIGN DEPARTHENT

HMC it part of the State Engineering Carporatron, SEU, ptoelf the laraest
group 1in pakistan manufacturing engineering  Quods. ito1s located in
Taxila scme forty kilometers west of lslasabad. The turnove: far the
Company dJuring 133e-87 was Rs 635 million, ie approxieately § 36 million.
Some twenty percent of this income derived from the supply of cement plant
and associated equipment, and thirtysix percent from the supply of oil
field equipsent. The complete distribution of revenue is shown in Annex 1.
Some of the services supplied by HMC include turnkey projects which
involve collaboration with leading national and international cospanies
both within Pakisian and abroad. Those products where HHC provide a
design, manufacturing and supply service include cesent plant and
equipment, sugar plant and equipsent, boilers (including chesmical plant
and pressure vessels), cranes, steel structures of various types, water
control gates and construction machinery.

An organisation chart for the Design Department i< shown in Annex 2. This
chart indicates the division of responsibilities. It sheuld be noted that
in many instances there ic a high degree 5f interplay between the
divisions where specialist design skills are eobilised to support
composite plant or contractual requiresents. This applies particularly in
the area of boiler and structure design which always fors an essential
ingredient of sugar or cement plant requiresents.

Two sections, that 1is, the electrical and the cosputer cell, act as
service centres to the other sections as the need arises. In the context
of this report, it is worth making a special note of the structure of the
computer cell.

In January 1986 the computer department eguipment consisted of one IBM PC
computer, the full specification of which is shown in Annex 3. Certain
software was also available and this is detailed in Annex 4. The computer
cell staff consisted of one assistant sanager and one junior programmer.
These titles are slightly pisleading, in that, neither of these staff had
been trained in computer languages relevant to engineering applications.
Both mesbers of <taff are of graduate status, one engineering, one arts,
and have built up considerable experience from direct use of the available
softuare.




STRATEGY FOR THE ASSIGHHENT

The teres of reference for the assignment ~.a1e shown 10 Anfiey S. The
strategy adopted in order to achieve these terms of referenve followed the
following course:-

The project stages were identified and set out in the forr of a Gantt, le
elapsed tisme, chart. A version of this chart is shown in Annex &. It was
appreciated frome the commencement of the project that the elements within
the chart, and the progress to be sade against individual iteas would be
sodified both in the light of the information as it was accumulated and by
the rate at which the inforsation could be generated.

It should also be noted that the chart was modelled on the basis of
experience ¢ained 1in developed countries and therefore the rate of
progress would be influenced by a series of indigenous factors which would
reveal thesselves progressively throughout the duration of the project.

The most significant influencing factors were seen to be :

- the degree of interest and gotivation within the relevant staff

- the working cultures and nractices

- the state of the supply industry

- the local procurement procedures

4.1 Interest and Motivation

1t is not surprising to record that the degree of computer awareness
encountered is lower than that which is prevalent in developed countries.
The computer culture in Pakistan has only existed for approximately four
years. For example, there is yet no indigenous Trade literature or
magazine to promote the sale of computer equipment or the benefits of
cosputerisation using illustrative case examples of successful
isplementation. The only case examples heard quoted in conversation refer
to either bank applications or the PIA ticket/reservation system
introduced some six months 3go.

As a consequence, staff do not consider that the use of computers in
pakistan is sufficiently advanced to be relevant to their requirements.
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4.2 Working Culturvs and Practives

Fakistar has been the reciplent of guch foreign aid 1 vartely of gquises
je manufacturing plant has been erected by foreign personnel and gk ol
the technalegy that 1s ganufactured within the country has been iwpuor ted,
Therefore, there 1s little tradition within cospanies such as HMU to
establish standards and procedures in their own house style. Designs and
gethods have been adopted fros 3 wide variety of external sources and
there is therefore Jless sense of ownership or cohesion about working
practices than one would expect to find 1in a design organisation and
supplier of original equipsent. Maybe because of this staff are not used
to saking their own initiatives. There ic a preference to be told what to

do rather than to determine a colution for themselves.

4.3 State of Supply Industry

The state of the supply industry in Pakistan is far from satisfactory. A
separate and parallel project, undertaken by the author, which surveyed
software availability in Pakistan, identified less than ten different
types of named engineering software. This compares unfavorably with
developed countries where typically one would find lists of softuare
extending into the hundreds or even the thousands. This aspect will be
dealt with in greater detail im section 9.

4.4 Procuresent Procedures

In a situation where the supply sarket is not well co-ordinated or defined
~nd in which the software is developing rapidly on a world-wide basis, it
is difficult to ensure that all reasonable sources of available software
have been identified. The sethod chosen for this project was the
Invitation to Tender, ITT, coupled with the proviso that HHC was not
obliged to give reasons should a decision not to purchase subsequently be
pade. No apology need be made for adopting this approach, but it is quite
at variance with sethods used in countries where a structured supply
industry exists.




The differenie betuwoen the tue gelinnds of approact 1o shown bl

Mothod | Structured Marbet Mothod 2 Unstrustured Mar ket
- Tigited budaet end
Limited sussly marhel

I assess needs 1 draw up tentatiyve rtequirespents

2 identify vpportunities and beneflils 2 issue invitation to tendei, [o7

3 assess budgetary requiresments 3 review and discyss with vendors
and potential return on investaent

4 dJraw up specification of :eqts. 3 Lbenchzart lively suppliers

S revieu and Jdiscuss with vendurs S assess achievable benefits

within financial restraints and
sUppiy markel capevility
o wonchsark likely suppliers & draw up specifivation and

finanyial ustificaticon

? i=sue ITT to shortlisted coapanies 7 make final seleclion
¢ assess finmancial justification ¢ instigate purchase

3 make final selection

4.5 Evolution of the Strategy

It was against the background of the factors referred to atove that the
strateqy for the project developed. In addition, 4 fregquestly quated
triticism of wusing international consultants is that there jc bittle long
term gain to the recipient company unless a satisfactory method is Jerived

which enables a transfer of technulogical insiaght and understanding.

Therefore, whilst the earlist weeks of the project were chargcterised by
lectures, workshops and semi-formaliced data collection erercises of
existing activities and procedures, the latter stages of the project were
tharacterised by ‘one-to-one’ discussions with senior managers. The
objerctive was to identify small and achisvable projets which could be

isplemented in & velatively short timescaie mabing use of the computer

facilities and staff already available. In this contedt the mast valuable
pieces of software proved to be Lotus 1-2-5, 3 spreat.heet package, and

the Mulrimate word processing pachauve,
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In addition to this, other activities alsoe conientrated o the

establishment of besic drawlng of fice management controls and ihe ventrod

and utilisation of computer and staff resources:s,

Hence, by these mwans, several advantages were achieved

- the individual prolects were recognised as being relevent and valucile

- they were achieved in a relatively short pericd of time

- they promoted enthusiasm amengst the design managers

- tre cosputer staff were also more gotivated since they were now bteing
used in a creative role rather than just operators

In this context it should be noted that, a decision was taken to ensure

that all application programs developed sust be operated by staff from the

user departsent concerned and not by the central cosputer staff.

The central cosputer staff would be retained :

- to train other staff in the use of the available software

- to develop eoplication prograes in line with departsental managers
needs

- to wmaintain and develop the existing computer facilities in line with
the organisational and administrative requiresents

These initial steps were designed therefore to lay the foundations for &

pbetter educated staff which, as a result, would more readily appreciate

the value of, and the sanagesent of, the more complex aspects involved in

introducing computer graphics when these facilities were ultimately

acquired.




S

IDENTIFICATIUN OF REGUIREMENTS

In order to establish those areas within -the Pesign Departrent where

opportunities for the effective use of computers could be tdentitied. it

wzs pecessary to gather e wide vatiety of bathgroeund infarestion.
The information gathered was organised undet two maln headings
- Company inforeation

- Engineering organisation information

Company information

This informatior consisted of the following elements
- Product catalogues

- Companv incose by product type

- product policy and business objectives

- MHarket characteristics and penetration

- Investment criteria

Engineering organisation information
- QOrganisational structure and policy for engineering functions
- pesign / manufacturing policy

- HNumbers of staff involved ia design, drasughting and other engineering

functions.
- Location and distribution of staff

Within each product group or organisational cell it was necessary to

collect the following sore detailed information.

- Sample documentation of drawings and product specification material
- Proposals
- General arrangeaent
- Component details
- Schematics, process flow and circuit diagrams
- Technical illustrations
- Parts list

- Volume of new drawings produced per annud
- By size and type
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- volume of drawings eodified per annue

- Characterised by reasan for (hange

- Time-based activity anajysis for each func ttonal  Group invoelyed dn

engineering

- Total voluse of drawings stored

- Part nusbering systee used

Control documentation and procedures

The request for the above information was structured in such a way that
the ‘generation sequence’ and ’'the flow of design information from the

proposal to comsissioning stage’ could be charted.
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ANALYSIS OF DalA

Ir making the reaquest for data, it was appreciated that few records were
available which would enable definitive inforastion to be provided. Muost
of the information regarding throughput voluses and activity analysis had
to be estimated by individual managers. The tesults therefore can only be
interpreted as indicative of the situation prevailing.

The purpose of collecting the data was to demonstrate the key activity
areas so that a wmore detailed examination could be undertaken into
situations where the application of cosputer rescurces showed promise,
bearing in mind the markets ability to supply suitable toois.

The activity analysis showed that for the departsent as a whole, the
activities that occupied eighty percent of the time utilised was as

follows :-

Activity Percent
New drawings 31.8%
Modifications 12.7
Parts list preparatior 10.6
Estimating 9.5
Information retrieval 3.2
Calculations 6.2

g0 2

A fuller analysis, showing the activities as they applied .o each
individual section is shown in Annex 7.

one of the more significant factors highlighted by the data collection
exercise was the absence of any consistent part nussering system froe
section to section. Neither was there a forsal method of recording and
storing information. As a consequence, the retrieval of information
proved to be a significant and time consuming probles.
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an  additional snalysis of avtivities cancerned the Jate flow thruugh weth
of the depar taents, o sectiens, an: the generation of <pect fie wee nindg
dJocuments. Tvpically, the prepatration of a spevificative, with wufficcen:

2
4

dotail to enable < design propozal to be sybaitied to g custuset, wobaw

ooy

consist of the follewing:

pescriptive specification
Calculations

Cost estimate by equipsent type
Layout

Thereafter, if an order was placed by the client, a full design
specification would be generated and, in addition to the above, would
include many of the following elements:-

Equipment sheets
Calculation sheets
Layouts

Layout drawings
Manufacturing drawings
Parts list
Installation drawings
Manuals

Foundation drawings
Piping drawings
Motors list

An example of a data flow diagras for one section is shown in Annex B.
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ANALYSIS ¢F UPFURIUNITIES AND BENEF[IS - GEWERAL

7.1 General requirements

Ihe data ccllection exercise showed up sany of the Jifficulties vure=rtly

associated with inforsation retrieval. Significeant isprovesents cord be

gsde bv the introduction of an all eabracing part nushering systea. [The

benefits of introducing a systes in whicn the part nuster contains

seaningful associative data has many advantages which would be evidenced

in a nuasber of ways :

- drawings could be associated with the section generating thes

- drawings could be associated with the relevant equipaent or service
type

- design sequences could be established

- the status of drawings would be immediately evident. For exaaple, a
drawing might be associated with a proposal, an installation ot &

production requireasent.

7.2 Petrieval of information

The tise activity analysis indicated that nearly ten percent of staff time
was spent on information retrieval. Huch of this time was used in
searching for information associated with specific projects. The current
systes relies on peoples eesories and the ability to persevere with a
search through relevant records. Where a search is not conclusive, “new”
components may be designed unnecessarily leading to wasted effort.

In addition to having associative inforsation represented within the
drawing nusber, it is also possible to inccrporate, within the cosputer
database, other attribute data which further facilitates the search for
inforsation. Typically, this attribute data would define sose perforgance
criteria such as equipment power, size, weight, etc.

Using such a systes would further enhance the retrieval of design
information for specific purposes. This feature would be particularly
useful in situations where different sections within the design departaen:
have to design equipment of 3 similar type. For instance, conveyors,
tanks, vessels and fans are designed in different sections, eg sugar and
cesent, and the present method of accusulating dats does not slways

quarantee a sufficient interchange of knowledge about these products.
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7 3  Equipsent classification

Jhere is a need to maintaln recards for all similar equipeent designed in
HMC regardless of which functiona! group designs it. In the longer fern
Jt is anticipated that the new part nuebering sSysles will satisfy this
requirement. In the short ters it will be beneficial to creale a sinale
independent dJatabase for each type of equipeent aaking use of the new parld
nuabering system enhanced by further attribute data which will facilitate
the cross-checking of equipsent designed in other sections. Gnce all the
equipment has been categorised, a further exercise should be initiated to
rationalise and modularise the design asseablies and subasseablies. This

would be a valuable pre-requisite prior to cossitting designs to 3 CAD

system. The advantages to the comspany would be many and would include the
following:

7.3.1 The retrieval of information would be ssooth and efficient

7.3.2 Design time would be saved by the elisination of replication

within the various departments

7.3.3 special designs would only be authorised where seen te be
essential, but in any case would be reviewed in the light of the
new specification fitting into a preferred range of performance
criteria

7.3.4 Procuresent and manufacturing resources would be simplified and
this would further ispact on production leadtimes and stock

holding requirements

7.4 Forsalised letters

There are a nusber of standard forsal letters which could readily be
formatted onto a word processor. Work has already consenced and it is
expected to be completed within the next few weeks. The pbenefits to be
gained by using computers in this context is to ensure that all essential
factors have been given due consideration and that information 1<
presented in a structured and consistent manner.

7.5 Comparative supplier analysis
All sections within the design office are involved in preparing
comparative statements which assist in the analysis of supplier responses

to invitations to tender. Spreadsheet software can be used very
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effectively ta lavout this informetion in & consistent format on a singie
sheet of paper. this forealised presentaiion encbles imeaediate and a0 e
ceaningful comparisons to be sade and allows  managers to  make phre

effective decisions more quichly.

7.6 Cost estimates

At present there is .o formalised recerd of sales conmtracts and prices.

It is recoesended t*at the each section liaise with the Sales departesent

in order to agree o mutually satisfactory contents and format for &

localised database for these products.

The advantage of such a system will be that :

7.6.1 Information retrieval of previous sales history will be
accessible in a predetereined format

7.6.2 Much of the inforsation required for future contracts will be
readily generated in the form of check lists ard trend analysis

7.6.3 staff in separate departsents will be working to the sase rules

and expectations

7.7 Purchase records

There is a need to develop and maintain records of purchased items to
assist with the preparation of cost estimates. such records would
indicate the item cost, the source of purchase, the project destination
and the date of purchase, togetker with other information considered
relevant. The first requirement is for saterials to be treated in this
manner. However the number of records involved is extensive and would not
present a suitable application for a design based computer. It would be &
practical application for a cosmercial cosputer since it would tie in with
the inventory and production management systess.

The second requiresent is for equipment to be treated in this sanner.
Work should be actioned now to determine the extent of the lists involved
and to agree between Purchase, Design and Production departaents the
requiresent for the format, the saintenance and the access to information

needs before detersining the sost appropriate treatment for such a systes.
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ANALYSIS OF OPPURTUNITIES AND BENEFITS - BY DEPARTMENT
Following the qeneralised datae collection exercise, it becaee possible te
investigate in <soee detail the jndividual requiresents of each section.

fach section will now be dealt with 10 turn.

2.1 Cement

The Cesent departgent has already made a wuseful start on the road to
computerisation, in that the cost estimates are now being processed. This
has dramatically reduced the preparation time from as auch as one month
down to a few days. The next stage is to prepare process flow diagrams as
soon as a system becomes available. The preparation of process flow
sheets is time consusing and typically takes thirty to forty days to
execute. Some considerable effort would need to be expended to prepare
the necessary library of equipsent sysbols to agreed international
standards. However, once this has been accosplished, the preparation time
for proposals will be as dramatically reduced as that demonstrated in the
preparation of cost estimates.

A further development would be to link this inforsation, in a suitable
form, to generate mimic Jiagrams for use in the cement plant control roos.
A opportunity exists to simplify the preparation of equipment lists
within the specification of requirements. These lists consist of a large
nusber of standard formatted data sheets for different types of equipment
including motors and controllers. This would be an ideal application for

database software and 3 start could be made on this right away.

8.2  Sugar

The Sugar departeent commenced the wuse of cosputers by using the word
processing package to prepare descriptive equipment specifications for
proposals. This has been highly successful and has reduced the
preparation time has been significantly reduced.

A proforsa for the preparation of cost estimates has also been prepared
and currently a data collection exercise is in progress in order that
estimates may be compiled using database software. It is anticipated that
the use of this software will make equally dramatic savings as that
indicated above.
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Ihe other tao elesents of the groposal are the site lavout ang tie process
flow dirag:ae. Both these tequire CAD, and AutolAD seftuware would supgly
the mecessary toels. This process would pravige valuable favings onge the
necessary standard  equipaent syahol litrary, coapiled o aaresd
internationai standerds, has been prepared.

fFollowing receipt of an order, the design requiresents increase in

sagnitude. The first requiresen! is to produce voluminous sanufacturing
drawings. A PC cosputer based system would nct be suitable for this
application. A such larger configuration, such as an Apollo workstation

systes networked with intelligent PC's would be required for this purpose.
The second requiresent is for the visualisation of the complete plant
design and the preparation of all pipe routing and pipework details. This
is a specialist requirement which desands expensive software and
significant computing power. It is not recomsended that these two
requiresents are contesplated in the initial phases of introducing CAD.
Experience should first be built up in relatively sispler applications and
provide time for the  supply garket in Pakistan to become esore
sophisticated.

2.3 BRoiler Section

The following notes indicate those areas most suited to assist in the

design of boilers.

6.3.1 A< with other sections, there is great value to be obtained by
creating cost estimates on the cosputer. This would coaplement
the proposal specification, the preparation of which 1s already
being processed on the computer. A proposal specification can
now be created much sore rapidly.

8.3.2 The processing of boiler production drawings on a CAD systes is
not considered to be & first priority. It is recoasended that
experience be gained in other areas and in the preparation of
proposal layouts as a first step. Proposal layouts could readily
be handled using AutoCAD software in the initial stages once a

suitable library of sysbols had been established.
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There is a need to locate suitable specialist softuare to assist
with processing desian caliulations, such gv thersal analssis,
for )

pressure vessels

piping

boilers

storage tanxs

heat exchangers, etc
Unfortunately, software of this type is not available in Pakistan

at the present tise.

8.4 Crane section
The crane section had had a previous atteapt to place proposal
specificaticn sheets on the cosputer. For a variety of reason< their use
had been suspended. MWith a more critical appraisal of requirements 1t has
on possible to reassess the usefulness and the benefits to be gained by
adopting a more disciplined approach. In parallel with this, a forsat for
the price estimation sheet was developed which not only acts as an
effective check list, but also carries out the necessary extension to the
figurework. This developsent has produced isasediate benefits.
Additionally, as data begins to accueulate from this proposal work it will
be possible to build up composite data files of sales information and to
analyse the data for different design criteria snd customers. There are a
nusber of standard proformas which can be developed to cover a variety of
requirements, including
- standard teras and conditions

- general product descriptions

In line with the experience of other sections, each proposal 1is
accompanied by a drawing. These general layout drawings could readily be
effected using AutoCAD software and would reflect the build-up of sodular
sections into a functional and purpose-built design. The librarv of
podules would take some time to establish and would need to cater for
approximately eighty percent of the requirements before being of practical

use.




¢.S Structures section

lhe structure section prepsres desions far a wide wvariety of unigue
designs. There are two ateas of interest wiere computers might be used
effectivelyv. The first area where cosputer avsistance can be provided Is
in the use of framse analysis and finite eiesent analysis programs.  Such
programs are available, they require a sound understanding of structural
analysis techniques and a thorough training in the use of the software.
Exploratory action has been initiated to acquire this training.

The advantages in using such analytical toels are not to found directly in
teras of design office productivity. Any time "saved” in the design
office is likely to be reallocated to exploring further design conditions
in the pursuit of the creation of a sore optimal design. The reward for
this effort should evidence itself as a more cost effective design
solution in teras of:

- material utilisation

- production efficiency

- quality assurance criteria.

- A second application area for structures is the wuse of graphics for
proposal layouts. Here AutoCAD could be used to great effect in
illustrating:

- Typical foundation details and anchorage systems

- Typical bracing details

- Important joint details

- Typical trusses and roof designs

- Stairways, walkways, handrailing, etc.

- General notes

A library of representative sysbols should be developed progressively.
After creating the standard library of typical details, AutoCAD could be
very effectively used to produce the following drawings :

- main asseablies of steel frame structures

- individual member detail drawings

- foundation layouts

- part lists




e.6 Flectrical

The Electrical cection warks as service department ta the other
departments and receives detailed requirement<-appropriately.  The nature
and variety of the work undertaken by this Jdeparteent lends 1tself
adsirably to the use of CAD. CAD could be used on all elements of the
design process. The basic elesents of each desian consist of:

8.6.1 Circuit diagram - which is typically a single line diagrame as per
the functional requirement of the contract.

8.6.2 Wiring diagras - developed from the circuit diagras, following
the best engineering practice, to provide easy handling of
docusents to satisfy both the customer and the erection
engineer. The sysbology used is dictated by the owner of the
technology, but must present an unasbiguous representation for
interpretation by different agencies.

8.6.3 Asseably layout diagrass - to satisfy the mechanical design and
planning requireaments.

g8.6.4 Tender specification of equipmsent - used to analyse local bought
out components and reference technical brochures.and literature.

8.6.5 gills of material and parts - to be extracted directly from the
site layout plan: which detail catle routes, cable tray routes,
service line routes,etc.

8.6.6 Extended asseably details - arising from the finalisation of the
80 materials and parts for fabrication, installation,
compissioning and maintenance.

8.6.7 operating / maintenance manuals - detailing the normal
operational procedures and the demands for periodic and
preventative maintenance.

all the above requirements present ideal opportunities for the application
of CAD and a simple 2D systes such as AutoCAD would satisfy the
requiresents. It is recoemended that the Electrical section s
specifically targeted for the introduction of CAD. Work has already
started on the specification of & prograsm whose purpose is to act as a
check list within the original specification. 1t wily then be developed
to provide a comparative analysis of <supplier rasponses to the

requirements.
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3.7 control Gates

This section is already using cesputer for desian valtulations and ha-
carried out one project. They have now started-a second project using the
same techniques. The time saving achieved so far for the computational
yequireaents is more than sevenly percent, inspite of the fact that o
consideratle asount of iterative calculation work has to be under taken to
arrive at an optisal design and that all the work carried out by this
cection is associated with one-of designs. Word processing can be used to
assist with preparation of bills of quantity.

In the future the use of finite element modelling would enable even more
optimal designs to be derived and could be associated with solid sodelling

techniques to provide better visualisation and analysis.
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% EXTERHAL FACTURS INFLUENCING THE ADOFTIUN wb CAD

The external factors influencing the aduptien af CAD consist of
- Mar ket support and

- Market motivation

9.1 Market Support Characteristics

various aspects c¢* the wmarket support will be discussed under the

following headings:

9.1.1 Hardware
In general, PC hardware is easy enough to obtain - @ost of it is
IBH cospatible, sanufactured in the Far East and “dumped” without
properly structured outlets or support. several small companies
are being created who are prepared to paintain hardware, although
their preference is to support only what they sell.
Processors larger than PC’s are difficult to acquire and it is
even more difficult to obtain appropriate maintenance support for
thens. For instance, American cospanies do not export directly,
therefore equipment arrives 1im Pakistan via third party acents
who basically just operate as shipping agents.
The larger computer manufacturers such as 1IBM, ICL and Weng
direct their activities towards the comsercial market.
Therefore, any computer aided engineering activity has to be
carried out on PC's apart from a few exceptions where the desand

for sophisticated engineering analysis has been established.
Access to these facilities tends to be highly priced.
9.1.2 Software

It is notable that the selection of demonstrable software for
engineering design is ginimal. It appears that less than ten
named packages are available for sale or are being used within
industry. This list includes four named coaputer aided drafting,
CAD, systems and no cosputer aided sanufacturing, CAM, systems.
This should be compared with directories of several hundred

packages to be found in European countries and America.




9.1.3
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There are no Pakistan based computer gagazines which proumate the
<ales of software and describe successfal  applications,
Magazines are used in other countrivs to identify sales cutlets
and to publish articles describing user achievements  or the
advantages and disadvantages of various systeax.

Software that is sold 1in Pakistan can only be acquired after
reading sales literature. It is not normally possible to see
software deeonstrated prior to purchase. In one exceptional
example that has been noted, the comspany concerned had sent two
of their staff to England to see software desonstrated prior to
placing an order. In Furope and Aserica 1t would be considered
standard practice to attend a demonstration of software prior 1o
its purchase.

With the exception of two CADCAM vendors, namely PAFEC and NORSK
DATA, the majority of engineering software in Pakistan has been
pirated. As a consequence, the effective use of software is
heavily dependent on personal gotivation since there are few
training schools and few software sanuals available. However it
should be noted that even where software manuals are available,
their use is not always effective since many staff do not possess
the requisite understanding of the English language.

Most of the software used in Pakistan has been pirated from
abroad, brought by people who s3y or may not have received
adequate iraining. As a result, the software is freaquently
out-of-date with the latest release.

Many companies develop their own software, which gives rise to a
wide range of small undocusented programs of donbtful quality
which may or say not be capable of providing an adequate service
to the user population.

Training

since the majority of software in use has been pirated, personnel
have to teach themselves how to use the software. Sose commpercial
organisations have sprung up to try to fill the vacuum of
knowledge, but their knowledge is scant and not directed to any
particular technical sector of the wmarket. Neither is their
knowledge directed towards  any particular application or

professional group.
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poubt has been expressed a3 0 the ability of universities ot
colleges to fill this gap - there seemed to be too few of thes
with too feu facilities.

The most significant training has been acquired from abroad.
However, there seess to be a general consensus of opinion that aof
the many who went abroad for training, too few have come back to
use and disseminate the knowledge so gained.

'9.1.4 Financial

Although there are many institution~ willing to invest money in
high technology, the majority of finance is directed towards
creating plants to manufacture products not previously
ganufactured in Pakistan. Little desand is made for money to
inves} in "enabling technologies® and what demand there is, faces

stiff cospetition froa other investmsent programsmes.

9.2 Market Motivation

In order to have a strong vibrant technological thrust, certain factors

need to be at work within the market to stimulate the process. These

stimulating factors would include the following:

9.2.1 Customer Demands
From the information collected there is little evidence 1o
suggest that either the private customer or the Goverament
procurement  authorities are placing demands on consultants,
designers or wmanufacturers to deaonstrate their use of advanced
enabling technologies in an effective manner.

9.2.2 Indigenous Design
HMC is one of only a few companies located in Pakistan who
undertake original design. Most products manufactured in
pakistan are either of 2 repetitive nature with little new
acsociative design technolegy or are sanufactured under sose
licencing agreemert whereby the original design is imported and
only minor changes are made to products for either the hose
parket or for re-export.
Therefore the stimulus for the application of advanced technology
systems stems from major capital expenditure prograsses as
evidenced by highway, civil construction and energy resource
development . This process has so for failed to attract vend i s
of sophicticated technological aide such as CAD.
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1.2.3 Foreign Aid Frogrammes
Although Pabistan has been the beneficiary of eany foreyan aid
prograsmes, too little of the assuciated techmolugy has been
assimilated within the fabric of Pakistan’s skills profile.  Ihis
has been due te a lack of sisultaneous indigenvus development.
The only positive eotivation arises when forelan consultants,
working in conjunction with indigenous expertise, insist on the
use of technologically based skills or, when local consultants
are used in their entirety.

9.2.4 Standardisation Authorities

There appeared to be scant evidence that authorities were being
established in Pakistan to provide appropriate Quality Assurance
standards either within the consumer market or in the supply
industries which would impact upon the need to implesent enabling
technologies such as CADCANM.

5.3 Market response to ITT.

An nvitation to tender for hardware and software was published in the

national press. The closing date was 2nd May 1783 and a sussary of the

market response is given below.

9.3.1 Hardware
of the eleven companies who responded to the ITT for hardware,
only eight satisfied the contractual requirements, and of these
only six coepanies provided a comprehensive range of equipment
for consideration. A comparative statement arising from the IT1
is shown in Annex 9.

.3.2 Software
The response to the ITT for software was extresely disappointing

D

and is shown in Annex 10. Only four companies responded, and
only two types of 2D drafting software were offered. Since the
price variation between the two differed by 2 factor of seven,
the only viable offering appeared to be AutoCAD. It wWas noted
that insufficient literature was made available with the tenders
to enable a satisfactory judgesent to be mad> regarding the
attributes of the software offered.
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10 FUTURE STRATEGY

In arriving at a satisfactory basis for Future activn the following
consideratians have been taken inte account

- The type of work processed and procedural methods used by HHC

- The budgetary restraints

- The state of the supply market

- The rate at which experience is likely to be assimilated

These factors will be discussed in the following paragraphs

10.1 Work and procedures
The nature of the work undertaken by HHNC indicates that significant
benefits can be obtained in all sections by using the following type of
softuare :

Word processing

Spread sheets

Database

AutoCAD
for many applications including the following :

Project specifications

Cost estimates and specification check lists

Formalised letters

fquipment classification lists

Project history records

Comparative analyses

Equipsent purchase records

Electrical schematics, circuit diagrass, etc

Equipment and site layout diagrass

Proposal layouts

standard construction and foundation details

10.2 Budgetary constraints

Within the monetary restraints it has been possible to rationalise the
proposed equipment in such 3 way that they satch the initiatives which
would be most fruitful for HHC to pursue toth in the short and in the long

term. The objective in deriving the equipment configuration is to :
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encoutage a more systeeatic pracedural approach towari: the production
of proposal specifications which will lead to ¢

greater cansistency of appraach

ieprove technical content

bettetr presentation

reduced response times
all of which should enatle HKC to instill greater confidence aeongst
their potential clients and thereby win sore orders.
encourage the highest level of sanagerial involvesent in order that the
initiatives and enthusiz .a required to make effective use of cosputer
gethods say be progressively appreciated and disseminated.
lay the foundation for the second phase of cosputerisation which will
address the voluse production work within the design office.

10.3 The supply smarket

It has been degonstrated that currently the supply market is only able to

supply and smaintain relatively less sophisticated CAD tocls bath in terss

software and hardware. This factor influences the potential for

satisfving voluse/production design work. However, this factor can be

turned to advantage 1n that it enables HMC managesent to focus on the

strengths of the software and hardware available and match that strength

to the procedural requirements of the company.

csituation should then be reviewed in six to twelve sonths tise to

determine the next investaent prograeme which will be influenced by :

the development of the supply market and its ability to support more
sophisticated CAD tools.

- the rate of assisilation of cosputer sethods within HMC.

10.4 Experience build-up

sanagement sust agree, and follow through, a formalised approach to

cosputerisation. This structured programsme should encompass a rigorous

approach to :

information generation and data flow
procedural sethods
staff training using available external and internal resources

computer utilisation in respect of time and application
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11 PRUJECT PROPUOSAL

The proposal is that HHC dnvest an @& CAGR  svstem based on intelligent

workstations and network to enable eviess te o comean database.

Stage 1 investment should consist of -

11.1 Hardware and software
Hardware, as specified in the invitation to tender, which will provide an
installation configuration of :

1 File server and database

S CAD workstations
3 WNon-CAD workstations
1 A0 plotter for sheets and rolls
1 Hard disk
1 Tape backup
3 Printers

Software :
Multimate wardprocessing
Lotus 1-2-3 and/or Excel spread sheet
Dbase III+ database
AutoCAD 2D drafting
SAPBE finite eleaent analysis

all of the above should be subjected to saintenance agreeaents in order
that the equipment may be kept in proper working order and that the
software may be updated with a latest enhancesents.

Three suppliers of hardware should be shortlisted for close scrutiny,
nasely

Time and Tune

East West Systems and

Parasount Engineering Services
and two suppliers of software, naamely

Yasir Brothers and

Computer Graphics and Systeamsz
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11.2 The dJdistribution of equipsent should be a3 fallows -

1 File server :

1 CAD workstation H

3 Mon-CAD workstations | Computer section plus all other sections
1 FPlotter H to cthatre

1 Harg disk H

1 Tape backup H

2 CAD workstations Electrical dept.

1 CAD workstation Sugar dept.

1 CAD workstation Cement dept.

11.3 Suppliers and internal computer staff should be used to ensure

ad=quate initiation and follow-up training

11.4 The situation should De reviewed at six monthly intervals to

determine the need for additional investment.

Stage 2 investsent should consist of the addition of a significantly
powerful workstation of the Apollo type networked to the equipment
acquired in stage 1.




12 CONCLUSIUONS

The report concludes that there are many sjgnifitant advantages to be
qained bty HHC froe the extensive use of computers within the design
office, and that an Investment in hatdwere/sof tware systeas, people and

planning should be sade immediately.

The external investsent in hardware, software and training should be of

the order of 2.5 million rupees in the first twelve months.

The internal investment in planning, strategy developsent, database
creation and verification should be in the order of 330 san weeks during
the first twelve months.
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PERCENTAGE CONTRIBUTION TO SALES TURNOVER

PRODUCT

CEMENT PLANT COMPLETE
EQUIPHMENT

SUGAR PLANT & EQUIPMENT
BOILERS
CRANES MOBILE

€.0.T.
RAILWAY AXLES
SCREW JACKS & COUPLINGS
ROAD ROLLERS
DEFENCE EQUIPMENT
DISTILLERIES
LPG TANKS
STEEL STRUCTURES
OIiL FIELD EQUIPMENT
MISCELLANEOUS EQUIPHMENT

TOTAL

voLUME IN RS.

(G00's)

YR L U T L T B T I LI L A L e 1] T I L I I 1 B ]

1985-66
42_.57

7.93
3. 22
2.32
3.26
2.14
0.14
10.56
1.94
5.31
5.18
4.58
10.85

100.00

332,354

Y T IR TR T I L LI L N W0

Y IR L I L T L ) "o 0

1986-87

17.73
2.68
16.61
4.08
0.83
1.03
0.47

4.92
0.61
0.40
9.01
36.39
5.24

100.00

635,331

BY PRODUCY TYPE

I I I L T R I L] YK L L T I L e Y I L L I L L I L R L]

ANNEX-1
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HARDWARE AVAILABLE IN HMC DESIGN OFFICE

January 1988

IBM XT Computer 1 off
CPU 8088

Coprocessor 8087

RAM 640 KB

Color graphics screen with adapter

Dot Matrix printer 1 off

with draft NLQ and proportional printing

Speed 200 cps Draft
67 cps NLQ
Paper size 7.17 to 16 inches
X Y Plotter 1 off
Effective plotting area 350 x 260 mm
Plotcring speed 180 mm/sec
Step size 0.1 mm/step

No of pens 8




Annex - &

SHT 1 of 3

SOFTWARE AVAILABLE IN HMC DESIGN OFFICE

Ja.:uary 1988

VERSION MANUALS PURCHASED ON

WORD PROCESSING

Multimate advantage Ver 3.6

Dbase 111 Yes Late 85
No of fields per file 128
No Limit to no of file which can be interlinked

Max 10 files can be open at a time

————— Yes Early 87
No of fields per file 40

40 files can be interlinked

Use is very easy because of being

menu driven. Even custom menus can be

created.

Power Base Ver 2.2 Yes Early 87
Very slow in operation. Can not be

programmed for custom use. Totally

menu driven.

To be replaced by Dbase.




SPREAD SHEET

Lotus 1-2-3

PROJECT MANAGEMENT

Pert Muster

Microsoft Project

GRAPHICS

Autocad

(Tutorial book available)

FINITE ELEMENT ANALYSIS

SAP 86

LANGUAGES
Fortan 77
Pascal
Cobol

C

Logo

Ver 2.01

Ver 2.18

Ver 3.5

Yes

No

No Late

No Late 86

Yes End 87

Yes

No

No

No

No

No
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THAINING N caMiliTER BALED AUPLICATIONN

Up to Januanry 1213241
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DUKATION

<

1. N. A. Salmsan Applications of computer 5 Duys.

in structure annlysis.

2. Aminul lsh Basic Jsnguage. 8 Weeks.
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UNITED NATIONS INDUSTRIAL DEVEL OPMENT ORGANIZATION

1 Juune 1987

Project in the 1slamjc Republic ot Pakisten

JOB DESCRIPTION
DP/PAK/84/026/11-55/J13208

Post utle Expert in Computer Aided Design (CAD)
Duranon 4 moanths
Date requiced

As soon as possible

Outy station Taxilse

‘Putpose otbroiect “ThaBnrnose of the projectids to introduce a CAD system &t the
. _ ‘Heg¥ItMeta] Complex (HMC) ugsug availsble software.
. .. Duties The expert should:
() IXdentify hardwere And;cqftuarc requicred for CAD system,
keeplang .in view the present end future requirements of the
. compesy;

(b) . Assist in designing software for specific jobs;

(¢) Traln HMC designers io CAD systems and procedures.

(d) Prepare a report.

V.87-85934
3827T

- - e ——————— T T

Apoha(iom aind communications reqarding this Job Descriptinn shoutd be sent 10
Project Personnel Recruitment Branch, Department oY Inaustrial uperalivie
UNIDO, VIENHA INTERNATIONAL CENTRE. P.O Box 300, Vienna Austris

- s
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Design Division

Department
No. of Staff

Priority

~ W e

DRGS PER ANNW
HOURS PER DRC

MODS PER ANNUM
HOURS PER MOD

KEY

ND:
MOD:

B. DES:

Modification to drawings PTS LST:
Basic design éxtcggT:

Estimating
Parts

Information
Calculations

Structures

Activity

ND

MOD
EST
MAN Q
B. DES
calcs
PTS LST

700
11.4

160
12.4

lists
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POINTS TU WATCH POR IN BENJIMARKINC SYSTEM:

Sepsrate from actual Benchmark Visit:

a) Visit other user sices (1) to find resl evidence of the systems
capability to handle complex jots und sce
sample dravings. Don't just belfeve the
vendor — 'honesty is taversely
proportional to favestment®.

(11) to ftad out what the systea can’t do, or
csn't do well.

(111) to find out wvhat the gystem can Jo on day
1 and define learalng curve tiaes.

Attend a uvser group meeting for general background end sce what users
sre complaining sbout.

Choose sub—sections for the beachmark test prior to che visit beiring in
awiad the system selection criteria.

II During the Benchmark Visit

a) Genersl background points: (1) Take the opportunity of acquiring
supporting 1nformatfon. GCetr ueser lfsts
aad find out hov many users there are of
the systea you are being offered and what
thelir disciplines are. Don't be fobbed
off with totals of all systems supplied
or nusbers of wvorkststions.

Inspect the training and refereance
manuals to check they exist and that they
are understandable.

To what an extenl cen the system be used
as a developaent base? C(an bespoke
developments be done on the gystem, for
exaaple.

Beware of manana software. Software
developaent aluays takes twice or threc
times longer than planned. Thercfore
software promtsed to be available next
month may only bLe avallable {n 6 aonth:
Cime.

b) Chotlce of Benchmark Content: (1) Don't wvaste time benchascrking the soce
slmple aspectn. All the top-selling
turnkey systema have adequste 2D drafituy
fac{lities.

Don't allov standard demonstratton
matecial (o be uscd. Insfat on o Jive
demonetration based on vour drawling.,
even If time only perafts a subsrt of
your problems tno be shown.

(118) On 3D ask for:
‘= lne drawviags with hidden line
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removal, not shaded pictures.
- mass properties
- doubly curved surfaces such as bends
or castings
- sheet metal is usually more difficult
than machined components
- sections through an object
- sheet flattening

(iv) On schematics as for:
— connectivity list (variously known as
net lists, points of equi-potential)
- parts lists with added attributes such
as component costs
- edits on the schematic which changes
the connectivity and parts list
(v) On wiring harnesses ask for:
- automatic scaling from an unscaled
schematic
- query the wires passing through
a point on the harness.

c) Subsections of the Bench mark (i) - Choose lengths of time for each
sub-section and stick to them. If
things get bogged down, nove onto the
next sub-section. Time can pass
quickly.
(ii) - Get a hard copy of the drawing at the
end of each session at the workstation
At the start of the next session
compare your copy with what comes up
on the screen. Any differences indicate
that they've been modifying previous
work. THis should not be allowed
you should insist on seeing everything
live - demonstrations of pre-prepared
material proves nothing.

d) During the Benchmark test itself (i) make comprehensive notes of everything
which happens and the time of significant
events.

(ii) Watch the prompts being issued by the
system. This gives a good indication of
what goes on. Check for sytem crashes.

For example, on PRIME/Medusa systems messages
such as ****5Q is an error message by the
PRIME operating system and would indicate

a failure of MEDUSA.

(iii) Timed tests are mr 1 test of the operator
than the syrrem. 1luv objective of
benchmarking a shortlist of systems is to
make a final choice of systems; it is not
to prove, or dispose, productivity ratio
assumptions.

(iv) Don't let the salesman waste time by talking
about it. You're there




to see it done on your benchmark.
Salesman wili usually jump at any
opportunity to talk at a conceptual
level so they can generalise away from
specific details and hence cover up

a missing parts or weaknesses.

A good demonstrator will explain
everything he is doing in clear and
understandable terms. 1If he uses
jargon, ask for an explanation. If
he can't give one he either lacks
experience or he's trying to cover up
something.

e) Above all else, keeping asking yourself: — could I learn how to use this
system and apply it to my work effectively?
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VOUNTENTS
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2. PREPARATION OF A BENCHMAKK
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5.3 3D Modelliny

5.4 Widowing and Panning
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" NOTES ON FOKMULATING BENCHMARK TESTS

Purposc of a Benchmark Test

The putrpusce of o benchmark test 1s to evaluate a systeas suftabtlfity
for u proposed applicatfon. Putting a number ot systeas through the
Sawe test should provide an objective basis for systec sclectfon. Such
tests may {nvolve {dentifying the limits of a systems capabilitics but
the primary oblective {3 not to cause a systee to fatl - 1t 18 tu test
{ts ability ou s real and relevant application.

1.1 Keepling Control

It 1s fmportant to keep tight control on what {s done and how it 1is
done 1f meaningful comparieons are to be made. If a vendor has a
partfcular facilfty applicable to sowme facit of the benchaark it f{s
reasonable to see this dewonstrated, but ensure that the originasl
purpose of that part of the benchmark is properly dealt with.

Preparation of Beachmark
2.1 Performance Criteria

It {5 essential to consider wvhat perforc. .ce criterfa are relevant (o .
particular user. Speed of response {is not the only one nor (s {1t
necessar{ly as measurable at fc¢ appears. Quality of proapts, the use
of default values and the level of detail on error gessages are all
likely to be fmportant. Many performance criteria are subjective aad
difficult to rate objectively but still {mportant from the syslec
choice viewpoint. Such criceria 1include the ergonomics of the
worksctation and general friendliness of the software interface.

It 1is {amportant to consider performance criteria {n detail when
benchmarking.

2.2 Preparatory Work

The sample of work used {n che benchsark a@ust be carefully chaosen to
ensure that it will both represent the expected workload and provide a
bas{s for grading the system vis-a-vis the performance criterfa. The
potential user must therefore choose an example from the main stream of
his vork and provide instructions that gufde the operator through the
benchmark {n a wmanner that would peruit evaluation agafast the
performance criteria.

Scripts should be prepared cthat {nclude :the Instructfons for rhe
demonstrator in order that the systems are tested on s like for i
banli:i. A script alwo ensures that every pofnt on the bhenchaark 1y
coverud,
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2.3 Analysis Docuumentation

Prepare forms for the analysis of a benchmark in advance so that they
can be used during snd/or immediately after the event. These foruws
should have rooca for cosments to be made and are likely to fuclude a
11t of desired features generated from the perforasnce criteria. They
should be constructed as objectively as possible to concentrate on the
systems ability and so aminimise the risk of comparing operators rather
than systems.

Test Procedures
3.1 Duration

In order to properly evaluste a system s user should allow two days for
a benchmark. It may become clear that the system {s unsatisfactory in
& much shorter time, but barring drastic failure, two days 1s
realiscic.

3.2 Documentation and System Operation

The quality of documentation that s supplied with a systeam is very
relevant. A user must be able to understand the documentation aud use
it as a first level of support. Confusing, f{unaccurate or outdsted
documentation represents a serious weakness in a systems support.

The basic knowledge of how to start up and run a system {s obviously
essential. Some systems are more coaplex than others. It will L
necessary to take back ups of magnetic media and to do so raliably.
The document=tion should be studied to ensure that {instructions for
this are fac .ded and to gusge how complicsted the work {s. Include 4
“cold start” in the beachmar. and compare actusl with docuiented
procedures. )

3.3 The Benchmark Tean

Physical contraints of access to ome workstation limits the auamber of
staff who could usefully attend a benchmark test to about three.
Generally the whole tesam should attend all sessions of a benchmark so
that they all have as full a picture as possible. Where a large range
of uses s envisaged the team could be expanded, but this will wmean
some degradation in detail viewing of the work.

The background and experience of the team should cover all the planned
areas of application {f possible.

The team should be technically qualifted in their own flelds and, il
necessary, be given the opportanity to study the other potential
applicetions. They must be experienced and pragmatic so that they are
not so impressed by the technology that they forget the realities of
the application. Exposure to one or more systems betore taking part fu
8 benchmark would be useful.




Test Conctent
4o Iatroductton

The contear of a benchmark test for a partficular user will depend on
the planned application. However CAD can, to so@e extent, be reduced
to a number of basic disciplines, each of which requires the fuclestion
of certaln features fn a benchmark. The three wmain disctiplines are:

a) 20 Draughting
b) Parametric Design
¢) 3D Modelling

4.2 2D Draughting

Convential draughting consists of straight lines, arcs, circles,
splived curves and cext. Given facfilities to geoaetrically maulpulate
these any drawing can be produced. However facilities should be
available that will further assist the creactlon of drawings. These
facilities include the ability to manipulate groups of geometry Lo
facorporate libraried drawings and previously created drawings fato the
current Jrawing, to modify the graphical representation of geometry and
to use the created data for other purposes.

Benchmark drawing materfal should have the following features o
veryify a system geometric ability when applied to separate items:

Points absolute position
relative position from lines and points
defined by intersections of lines

- straight, point to poinZ, tangent to tangent, vertical,
horizontal, angle, perpendicular, normal

arcs, 3 points, tsngent to tangent, 2 points/radius

circles, centre/radius, conceatric

ellipses, angular rotation

ftecting a smooth curve through a set of points with and
constraints.

if che draughting system can do these satisfactorily, then the wa jority
of mandatory geometric coatructions are provided.

Incorporate examples of the following operations on geometric groups
fnto the benchaark by cholce of an appropriate drawing(s).

1) copy and rotate (leaving hatching at same angle)
11) copy and create new shape, with subscqueut cditing
{11) uwirroring

Choose some standard features to L stored In a library and recalicd
for fnclusion on a Jdrawing. These @fght faclade the company  logo,
standard @manutacturing uotes or the geodictry of a4 fregquently usel
bouphit out {cem,
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The folloving features ave also wvorth tacluding f{n any benchmark

1) croes hatching {n different directions and pltches and around
{elands vithin an area
1) line style changing of part of an existing line (this {s
often needed on assembly dravings)
11{) editing text
{v) dimensioning and re-dimensioning after a modification
v) filleting and line triumaing
vi) area calculation
vil) paper size selection

1f all cthe features outlined are fncluded in a benchmark a good
comparison of 2D facilities could be made.

4.3 Parametrcic Variation

Create the specificatfon of a simple parametric examples, such as a
flange, that a vendor could use to demonstrate a systews parametric
facility. Be prepared to note derails of the use of parametrics and to
obtafin a hardcopy of the resulting prograa. Try to {nclude a
conditional statem:nt (e.g. IF DIAM IS LESS THAN THICKNESS THEN STOP)
to demonstrate a reasonably full parametric language.

4.4 3D Modelling

Where 30 work 1s applicable 1t fis essential to sclect a realistic
example that is not too demanding of computing time. The user oust
{nsist that each step in the modelling process is fully explained. The
type of aodel being created must be made clear (e.g. wire frame,
surface or solid). The wmodel type must be congidered sgainst the
desired performance criteria and, where an option {e possible, bora in
mind when comparing systeas.

Users aust be prepared to note the length of delaye caused by the
wmodelling process and, in & time sharing eavironment, consider cthe
fmpact of the extra computing load on other users.

A Receat Example

A recent benchmark test {s described as a typical example.

5.1 Electrical Schematic

Part of an electrical schematic drawing was chousen (o be reproduced.
The area was marked out on the drawing and the operator fnetuctions

{ncluded the following:

a) create tea graphic symbols (marked | to 10 on the draving)

b) dewonstrate how these symbols are held {n a symbol lfbrary, how
that li{biary i{s interrogated, how orfigins of symbols and connection
pofnts are defined
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recall symbols to construct dravwing using o CGRID tactltity

<)

d) establish conunections between symbols

¢) add snnotations and text on a separate layer and display switclhtag
on and off

f) generate list of components by ayabol ritle

Each vendor was asked to comment on associating further data with each

symbol.

The following features were also considered during this parz of the

benchmark:

a) cross hatching of symbols

b) establishing origins and connection points

c)

5.2

Parc

text size, justificacion and chofce of typeface
text handling in component listing
Mechanical Enginceriag Draving

of an wmechanical engineerirg drawving wds wmurked out tuo be

reproduced and the operator told to proceed as follows;

a) create ong view including an enlarged detail

b) carry construction lines for other views

¢) carry construction lines for a section detail

d) dimension one view

e) create a text eymbol library to include 3 estandard manufacturing
notes

f) recall notes from library and position on the drawing

g) add other text and edit exfsting text

h) 1incorporate a change that effects sll views

1) wmirror a view

J) copy and rotute a view

k) calculate the area of one view.

During this part of the benchmark the case of use and efror recovery ol

the

eystem were considered.
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5.3 3D Modelling

Ustng the views created in 5.2 the following actions were taken:
a) create a 3D wodel of one component

b) display vieus of model equivalent to the original draving
c) generate the section detail that wss created fa 5.2 ¢)

d) create an fsometric viev of model, create a second viev rotated by
60° around one axis

e) Interrogate model for volume

During this work consideration was given to

8) ease of model generation

b) ease of wmodel amendaent

c¢) was the modeller solid or wire framed? Were hidden line rewoval,
sutomatic cross sections generation and volumetric calculations
available?

d) creation of a model will usually require the use of Boolean

operations in a solid modelling system. How easy to specify were
these?

5.4 Uindowving and Panning

Windowing and panning facilities were benchmarked by displaying 4
copies of the (A4) mechanical draving used in 5.2 on one AO sheet.
Diagonal construction lines were then created across the entire sheet.
This resulted in the equivalent of a complex A0 drawing that was used
to test the speed, ease and limits of windowing and panning facilities.




UNDP PROJECT March 1988

Report into the need for a
CADCAM Development Scheme in Pakistan

Introduction

This report has been cumpiled as 8 result of a UNDP initiative to
determine the scope [for promoting "CADCAM development and training
programmes” in Pakistan, with the specific objective of accelerating the
acceptance and effective utilisation of CTADCAM technology.

The initiative was formulated under the guidance of Mr Bernardo Vunibobo,
resident representative of UNDP in Pakistan and Mr Aftab Akhtar, Senicr
Consultant. The programmme of work was undertaken by David S Wadsworth,
CADCAM expert, cu.rently released from his assignment at HMC Taxila.

The purpose of the project was:-

1.1 to determine, within 8 time frame of one month, to what extent CADCAM
technology had been adopted by both public and private organisations
within Pakistan, to determine the effectiveness of its current use
and to identify the more significant restraints witholding the
widespread adoption of this technology.

to make recommendations regarding the most effective strategy which
should be @adopted in order to accelerate the process of
computerisation in engineering and design installations.

Acknowledgement

Mr Wadsworth would 1like to take this opportunity to thank the Management
of BMC, end in particular Mr N A Bhatti, for placing so many facilities at
his disposal during the information gathering and report preparation
phases of this project.

Methodology

The method used to gather the essential information was by means of a
questionnaire, shown in Appendix 1, and to use this questionnaire as a
basis for face-to-face interviews with Managing Directors and/or other
senior managers in as many companies as time permitted. he locations
ckosen for detsiled examination were Lahore and Kurachi, and five days
were spent in each area using local UNDP transport facilities. The
effectiveness of these facilities 1is acknowledged which contributed
significantly towards 58 organisations being canvassed during the survey.
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A summary of the breakdown of the companies canvassed is as follows:

Users and } Public 11
Potential Users } Private 28
Unable to provide in{ rmation 3

Suppliers and/or Training Organisalions 15
Finance Houses 1
Total 58

The size of users, or potential users, varied from Rs 0.25 million per
annum to Rs B850 million per annum turnover, and the distribution was as
follows:

<10 12
Rs million per annum 10 - 100 12
> 100 15

The response to the questionnaire was very positive®* and ailowed free
expression of beliefs and prejudices. In this respect, the questionnaire
did not limit respondents to the number of observations regarding
restraints or benefits, perceived or otherwise. Neither were the
responses ranked in priority. The results should therefore be interpreted
as significant to the extent that the observations were worthy of mention.
4 Only three companies were visited who, due to commercial pressures at
the time, were unable to attend to the questionnaire - unfortunately
their promise to send the relevant information by post did not
materialise =ither.

Results
The results of the survey are shown in Tables 1, 2 and 3.
4.1 Software Ucilisation

Of the thirtynine user or potential user companies canvassed,
fourteen (36%) had no computers at all, six (15%) had just one
Personal computer, sixteen (41%) had more than one Personal computer
and three (8%) companies had Mini-computers.

Eighteen (46X) companies were using software for word processing and
spreadsheet applications and fifteen (38X) companies were using
software for specialist applications such as structural analysis,
machine control, flowcharting or artificial intelligence.

Fifteen (38%) companies had computer aided design software (all
Autocad). Nine (23%) of these companies had plotters but only five
(13%) of the companies were using CAD as a productive tool. One of
the companies who had CAD software did not consider that it was
appropriste to their needs and another company ststed that it would
be two years before they started to use the software.
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Fifteen (3HY) companies stated that  they intended to use CADL as a
productive Lool within the next twelve months and a further five
(13%) companies  that they would start to use CAD within the next two
years. Only two companies in  the survey considered that CAD was
inappropriaste to their needs, and i further three companies stated
that CAD was not a high priority, although it should be noted that
some of these opinions might be reversed 1if well informed independent
advice were to be available. Twelve companies (315} indicated that
it would be more than two years before they begin to use CAD.

4.2 Restraints

The respondents were asked what factors were considered to be
significant in restraining progress towards computerisation.

Of the eighteen respondents who listed "Management Awareness” as a
significant restraint, eleven already had computers; and of the
eleven respondents who listed "Organisational Attitudes” as a
significant restraint, nine already had computers.

Of the fourteen respondents who 1listed "Lack of Finance” as a
significant restraint, eleven already had computers and a further
twelve respondents listed "Financial Justification” as a significant
restraint.

Of the sixteen respondents who listed "Lack of Suitable Software” as
a significant restraint, ten already had computers and iwo used
bureau facilities.

Sixteen respondents considered that the "Lack of Training Facilities”
was a8 significant restraint and as many respondents considered that
either the "Lack of Professional or Technical Skills" posed problems
to the advancement of computerisation.

Twentyfive (64%) of the thirtynine companies believed that
~omputerisation was inevitable and therefore they had teken, or would
teke, the 1initiative to be involved in its use. Fourteen (36%) of
the thirtynine companies felt that the need to ccmputerise arose
directly from competitive pressures.

In susmary, the five most frequently quoted restraints were seen to be:

4.2.1 Management awareness

4.2.2. Lack of suitable software

4.2.3. Lack of training facilities

4.2.4. Lack of finance and/or financial justificalion
4.2.5. Lack of computer literacy and technical skills
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Benefits Achieved

Many advant ages have been achieved through the  use of
computlerisation. |

In particular the survey indicated that twentytwo {17 who used
computers, 5 who did not), respondents reporled that the speed of
completing tusks was vastly improved, fifteen (9, ) respondents
reported that economy of effort was significant and fourteen (10, 4)
respondents reported that the accuracy and confidence with which
results were obtained was considerably improved.

Nine (7, 2) of the respondents felt that the benefits of
computerisation were to be achieved by undertaking tasks which would
not have been possible by manual methods.

Many examples were quoted to support this positive response. For
example, onn engineering company is using CAD to design carton
packaging profiles. Rach profile is now created in ten minutes
whereas previously it took a draughtisman one day to complete. Not
only is the profile produced more rapidly but the use of the material
is also optimised, thus generating further savings to the company as
a whole.

One consulting company regularly produces as many as fifteen hundred
sectional elevations to assist in the specification of highway design
projects. This is wmany more than would be generated by manual
methods and thus provides more accurate estimate for Lhe ensuing
earthworks.

Another company was using spreadsheets to integrate the contents of
seventy files for analysis purposes, a procedure that could not have
been contemplated using manual methods.

One manager roted that the depth of analysis that could be achieved
using computer methods contributed directly to the retention end
improvement in the quality of the company’s personnel.

Many mansgers spoke of time savings of between Lwo and ten, and that
the accuracy and indepth analysis enabled the production of more
optimal designs. This had far reaching effects, not only in the
initial winning of contracts, but also impacted significantly on the
costs and implementation schedules associated with executing the
contracts.
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General Observations

During the course of the survey, sixteen supplier companies were
canvassed. The companies, and the nature of the support that they previde
are listed in Table 3. As a result of the discussion with these companies
and the observaltions of the user marketl it is possible to draw some
generalised conclusions, which are sct out below.

5.1 Market Support Characteristics

Various aspects of the market support will be discussed under the
following neadings:

5.1.1 Hardware

Ir general, PC hardware is easy enough to obtain - most of it is IBM
compatible. manufactured in the Far East and "dumped” without
properly structured outlets or support. Several small companies are
being created who are prepared to maintain hardware, although their
preference is to support only what they sell.

Processors larger than PC's are difficull to acquire and even more
difficult to obtain appropriate maintenance support. American
companies do not export directly, therefore equipment arrives in
Pakistan via third party agents who basically just operate as
shipping agents.

The larger computer manufacturers such as 1BM, ICL and Wang direct
their activities towards the commercial market.

Therefore, sany computer aided engineering activity has to be carried
out on PC’s apart from a few exceptions where the demand for
sophisticated engineering analysis has been established. Access to
these facilities tends to be highly priced.

5.1.2 Software

During the course of the survey it was noted that the selection of
demonstrable software for engineering design was minimal. Less than
ten named packages were available for sale or being used. The list
included four pamed computer aided drafting, CAD, systems and no
computer aided manufacturing, CAM, sysiems. This compares with
directories of several hundred packages to be found in Ruropean
countries and America.

There are no Paskisten based computer maguazines which promote the
sales of software and describe successful applications. Magazines
are used in other countries to identify sales outlets and to publish
articles describing user achievements or the advantages and
disadvantages of various systems.
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Sofltwiare  that  1s sold an Pakistan s acquired alter reading sales
Litevatare. It s not aormally possible to e sottwir e demonsUprat od
prior to purchase. In ope  exceptional  exaeple noted daring the
survey, the company concerned had senl two of theor staft to England
to sec software demonstrsted prior to plucing an order. In Europe
ard America it would be considered standard practice to attend a
demonstration of software prior to its purchase.

With the exception of two CADCAM vendors, namely PAFEC and NORSK
DATA, the majority of engineering software in Pakistan has been
pirated. As a consequence, the effective use of sofiware is heavily
dependent on personal motivation since there are few training schools
and few software manuals available. However it should be noted that
even where software manuals are available, their use is not always
effective since many staff do not possess the requisile understanding
of the English language.

Most of the software that has been pirated, has come from abroad,
brought by people who may or may not have received adequate training.

The fact that the import of software has been so spasmodic has led to
many companies developing their own. There is thus a wide range of
small undocumented programs of doubtful quality which may or may not
be providing an adequate service to the user population.

5.1.3 Training

Since most of the software has been pirated, the majority of
personnel have to teach themselves how to use the software.

Some commercial orgenisations have sprung up to try to fill the
vacuum of knowledge, but their knowledge is scant and not directed to
any particular technical sector of the merket. Neither is their
knowledge directed towards any particular application or professional
group.

Doubt was expressed as to the ability of universities or colleges to
fill this gap - there seemed to be too few of them with too fuw
facilities.

The most significant training was therefore acquired from abroad.
However, there seemed to be a general concensus of opinion that of
the many who went abroad for training, too few came back to use and
disseminate the knowledge so gained.

5.1.4 Financisl

Although there are many institutions willing to invest money in high
technology, the majority of finance 1is direcled towards creating
plants to manufacture products not previously manufactured in
Pakistan. Little demand is made for money to invest in "enabling
technologies” and what demand there is, faces stiff competition from
other investment programmes.




5.2 Market Motivation

In order to have a strong vibrunt technological thrust, certain
factors need to be at work within the market o stimulate the
process. These stimulating faclors would include the following:

5.2.1 Customer Demands

From the information collected there was little evidence to suggest
that <cither the private cuslomer or Lthe Government procurement
authorities were placing any demands on consultants, designers or
manufacturers to demonstrate their use of advanced enabling
technologies in an effective manner.

5.2.2 Indigenous Pesign

It is a matter of fact that the amount of indigenous design is very
low. Most of the products manufactured in Pakistan are either of a
repetitive nature with 1little new associative design technology or
are manufactured under some licencing agreement whereby the original
design 1is imported and only miror changes are made to products for
either the home market or for re-export.

Any stimulus for advanced technology stems from major capital
expenditure programmes as evidenced by highway, civil construction
and energy resource development.

5.2.3 Foreign Aid Programmes

Although Pekistan has been the beneficiary of many foreign aid
programmes, too little of the associcted technology has been
assimilated within the fabric of Pakistan’s skills profile. This has
been due to a la~k of simultaneous indigenous development.

The only positive motivation arises when foreign consultaents, working
in conjunction with indigenous expertise, insist on the use of
technologically based skills or, when local consultants are used in
their entirety.

5.2.4 Standardisation Authorities

There appeared to be scant evidence that authorities were being
established in Pakistan to provide appropriate Quality Assurance
Standards either within the consumer market or in the supply
industries which would impact upon the need to implement enasbling
technologies such as CADCAM.




- 65 -

The Need for 8 Structured Programme to Increase the Use of Enabling
Technologies

In spite of the difficulties related in the proevious parigraphs, companies
are making moves lowards the use of CADCAM technology.

However, the process is  fragmented, fitful and in many instances lacks
commitment. The majoritly of installations lack a bulanced understanding

of the technology and its managemert which, unless corrected will lead to
a significant under achievement and sense of disillusionment.

There is uan overwhelming need for a co-ordinating programme which would
focus on the potential and achievable benefits (o be gained by using
CADCAM technology and to provide demonstration and leadership stature to
one of the most powerful and wide-ranging enabling technologies yet
devised.

It became apparent during discussions that the "Management of Technology"
was one of the Dbiggest stumbling iocks towards an effective
computerisation programme.

Computer systems cost money, they are difficult to justify, therefore
software is pirated and the cheapest computers are bought, namely PC’s.
However, even when the equipment is installed no investmeni in the form of
training 1is made and the provision of formal training is neglected.
Certainly the vendor cannot help - because the software has been pirated,
and there are insufficient training schools with insufficient application
experience Lo help. So training becomes another, but critical,
'Cinderella’.

Self-training and self-motivation can only go so far towards effecting the
sound use of enabling technologies such as CADCAM.

The one essential ingredient that could begin to mould the process
together is the 'management of understanding’ together with the
'management of time’.

In far tc. few instances during the survey were examples of CAD being used
as an effective productive tool discovered. Most companies had failed to
reach this stage because management had not allocated either time for
training or arranged a work load suitable for this technology.

Many more instesllations will fail in this process because of a lack of
understanding of the technology and its effective application unless
positive steps are taken now.

There 1is therefore an overwhelming need for a structured programme in
order to focus and harness the energies being expended at the moment, to
ensure that those limited resources that are available are used to their
best advantage and in the shortest possible timescale.
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To be effective, such o proframme would address as manv of the following
factors as possible.

It would promote market stability.
1e. by promoting a better informed and educated forum for decision
makers the worthiness of hardware and software products would become
more apparent. and would provide a framework of stability within which
the potential customer could have confidence in his commitment Lo
purchase.

It would identify CADCAM as an effecltive enabling technology in Pakistan's
development towards indigenisation.
ie. it would identify CADCAM applications, identity or develop
appropriate software and spread an understanding of its potential.

It would focus on the need to manage technology.
ie. it would recognise the lessons learned by more advanced
countries, when they first introduced similar advanced technologies,
but would temper these lessons with specific indigenous criteria.

It would provide a forum for the exchange of technological expertise and
understanding.
ie. by promoting lectures, workshops, seminars and conferences it
would disseminate an educated understanding of the technology and its
management.

It would provide bureau services.
ie. for new users or for more specialised (and therefore more
expensive) applications which require more resources than could be
economically justified by one user.

It would act as a stimulus towards financial institutions.
ie. it would focus the benefits of CADCAM, as an effective enabling
technology in an overall indigenisation programme, within financial
institutions; thus releasing positive fipancial stimuli to the
potential user market.

1t would stimulate the need for consortia.
ie. it would bring together like minded requirerents and provide the
stimulus necessary for joint development programmes or joint service
agreements.

1t would provide training facilities.
ie. it would identify the need for, and the location of, training
facilities covering all aspects of CADCAM technology from management
awareness and management of technology, through to the inculcation of
technical skills and their effective application.

It would act as a demonstration centre.
ie. it would focus on the best available software and demonstirate its
potentinal in a non-sales, non-pressurised environment.
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- It would promote the development of user groups.
ie. one of the best ways to ensure an informed forum of user opinion

is Lhrough the nodium of active user or application oriented groups.

- It would act as a pressure group on vendors.
jie. currently Lhere are too few vendors, therefore the price of
software is too high and pirating of software takes place. Action
should be taken to reverse ihis self-defeating process. Action
should also be tuken to atiract major software development companies
to open branches within Pakistan and promote indigenous software

development .
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7. Conclusions

The purpose of this paper has been to demonstrate the need for, and the
value of, establishing an Institute or “Cenlre of Excellence’ Lo develop
and promote the effective use of CAUCAM technology. The fact that less
than ten examples of engineering software were found during the survey
compares unfavourably with over five hundred exumples of different tLypes
of marketable engineering software to be found in European countries or
America and highlights the current poor stete of the market in Pakistan.

The value of the current survey is (wofold:

1 It has ensbled the expression of many of the prejudices, perceived
or real, which management consider to be obstacles to the widespread
adoption of CADCAM as an enabling technology.

2 It has highlighted, to a large degree, the extent and type of
industry which would benefit from a more positive approach to the
use of CADCAM technology.

Note: It was not the intention of the survey to quantify the total need

within the country. However it is reasonsble to suggest that the
survey canvassed the cream of private and public sector
organisations of significant size or potential ' -~age. These

companies can be assumed to represent the foret ..i¢ of current
thinking on the subject.

1t is interesting to note that those companies who had made a commitment
to computerise their design office methods, individually and on average:
had invested Rs 500,000 todate,
would invest Rs 500,000 within the next twelve months and
expected to invest nearly Rs 4.000,000 in the next five years.
This report concludes that the establishment of a "CADCAM Centre of
Excellence” would materially assist these companies in their goal to
maximise their individual investments.

To es:ablish such an Institute regquires the co-operation of, and
contribution from, a number of organisations. For example, an organisation
such as UNDP could provide assistance in the form of financial eid with
which to purchase hardware and software from overseas and to prc. the
very necessary consultancy support that such a project would require.

The Ministry of Production might supply assistance in the form of
buildings and staff salaries, and Private industry could be expected to
provide essential inputs based on their needs and their commercial
strengths at (he appropriate time. The first requirement is to establish
a management structure which will ensure the maximum progress and optimum
utilisation of the resources placed at the disposal of the project.

“ach a project should be seen as enhancing parallel programmes to develop
a sound indigenous industrial policy. To be effective it requires a
funding and organisational commitment for a minimum period of at leasl
five vears, with & review after three years to determine the degree of
success achieved todate and to determine the extent to which the project
requires additional acceleration funding.
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In the first instance the institute would require headquarter facilities
appropriately located adjacenl to a centre of utilisation. It would also
require to be sited where good communications with the rest of the country
could be established. )

After a period of time, consideration should be given to providing a local
immediacy to the services provided.

This might be achieved 1n two ways :-

First, by the provision of local branch offices with excellent data
communication links to the central establishment,

Second, by the provision of mobile consultants. These consultants would
be deployed on an "as required” basis. Their effective utilisation could
be encouraged by a Governmenl funded scheme whereby individual companies
are entitled to a predetermined number of days (say 10) in order to have a
feasibility study undertaken at nominal cost, and additionally have
substantially more subsidised consultancy to assist with the planning and
implementation of appropriate systems. In the first instance this
~onsultancy service could be co-ordinated by UNDP, but the ultimate aim
would be to encourage an indigenous supply of consultants. The purpose of
this consultancy programme would be to encourage the best use of the
technology available.

This paper has not assigned detailed costs to this project - some
projected budgetary costs were mooted in the working paper that preceded
this study. REF APPENDIX 2: WORKING PAPER ON A UNDP AIDED PROJECT TO
PROMOTE CADCAM DEVELOPMENT AND TRAINING PROGRAMMES IN PAKISTAN,
D S WADSWORTH & N A BHATTI, FEB 1988.

In the light of the additional work carried out during this survey, it is
reasonable to suggest that the figures mooted on page 7 of Appendix 2
were, perhaps, in excess of the requirements which could usefully be
exploited during the formative stages of this project.

lowever, it should be noted that a project designed to satisfy a five year
programme, which would meet the requirements described earlier in this
report, is likely to require an iritial funding of the order of
$ 4,000,000 in terms of foreign aid and Rs 20,000,000 internal funding.

Recommendation

The recommendation is for UNDP to gather together a forum of interested
parties and proceed as quickly as possible in identifying the availability
of resources such that this project may be implemented within the shortest
possible time frame.

D. S. Wadsworth
UNDP Consultant
Musrch 1988
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CADCAN DEVELUPMENT IN PAXISTAN
UNDP QUESTIONMAIRE FUR SELECTED CUMPANIES ~
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Company Adrers:
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Type of Industry: Main Products or services:

No of Enwineers, Pesianers, Architects, Dr aisghtsaen

No and type of drawings produced per year:

Fxisting dearee of Computerisation:
Svstem Hardware:

Software applications:

What tenefits achieved so far, 1f anv:
What aseirations towards CADCAM:

What Pressures from sarke! o sain contrar tors:

Difficulties foreseen:
3. Staff - Computer Literacy
- Professicnal skiiis
- Technical <kills
. Availability of appropriate hardware:
. Availability of appropriate software:
. Availability of vendor suppart:
. Availability of training organisations:

. hvailability of investsent:

fate of proaress foresest in cocuterisalinn proy e, lnvesteent 1n 12 sonthe; Invectsent in S years

Wiat Fators s the recpendant telieve Lo b tne et simificant 1o restraining progress °




-1 -

WORKING PAPER ON APPENDIX 2
A UNDP AIDED PROJECT
TO FrUMOTE CADCAM DEVELOPMENT AND TRAINING "PROGRAMMES IN PAKISTAN

INTRODUCTION

Pakisten is a young developing country sandwiched belween the
highly aulomated and sophisticated industrial power bases of Japan
on the one side and the western countries of Europe and America on
th> other. Market forces were never more competitive, and the need
to develop & maintain a scund industrial base never more evident.
Fortunately some tools are available n the world which can assist
in the process of improving design and manufacturing techniques
which play a central role in determining competitiveness.

The technology is known as CADCAM i.e. computer aided design and

compuler aided manufacture.

Todate, knowledge of these tools, their development and application
to the needs of industry within Pakistan, has been scant. There are
few outlets for technical literature on the subject, even fewer
vendors of the equipment (since vendors have not as yet realised
the potential market within Pakistan) and finally there are only a
handful of organisations who have begun to address the need to
implement this technolgy. Those companies who have introduced this
technology have in no way begun to tap the full potential of the
tools available, in that, they have embarked on a tentative and
experimental period of use before _ngaging the technology fully in

productive processes.

There is 8n overwhelming need to fund a progressively structured
CADCAM programme which will accelerate this process and provide the
essential momentum to industrial development in Pakistan.

The objective of such a programme would be not oniy to ensure that
{he availability of effective CADCAM tools is demonstrable within
Pakistan but also, by means of a carefully structured process,
provide positive managerinl and technical trairing Lo ensure the

successful injection of this technology into industry at laryge.
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This would be achieved by the provision of:

1.

Comprchensive demonsiration facilities f{or a wide range of

equipment and applications.

Manasgement appreciation courses in the selection and managerial

aspects of advanced engineering technology.

Courses which promote design methods and creative design, such

as that required for engineering applications eg. bsilers,
structures, process plant, civil and architeciural projects,
and electrical/electronic applications; and to include design
for economic manufacture and computer aided information

systems.

Introductory and advanced training facilities for specific

equipment and methods in CAD and CAM.

An information liamison and dissemination service.

Conferences, seminars and workshops on a wide variety of
related topics in conjunction with r lucational institutions and

industry.

Consultancy on a wide range of computer-based engineering

applications.

Bureau facilities for users prior to the acquisition of their

own equipment.

Facilities for the design and development of specialist
software for applications that will be required by companies
including HMC, PECO, PMTF, SHIPYARD, PAEC, WAPDA, NESPAK and

the private sector organisations.




- 73 -

POSSIBLE SOLUTIONS

1.

Munagement

1t 1S proposed that the management of  this  development
prograsme is set up jointly between HMC and UNDP in the form of
a Cenire of Excellence, to serve the growing needs of
industrial and scientific organisations in Pakistan.

After an appropriate period of time, estimated to be five to
eight years, this centre will be wholly managed by HMC and

become a subsidiary to HMC.

Location

It is proposed to set up such a centre at Islamabad, which
would be conveniently accessible to various clients and where
there will be ample scope for the residential requirements of

delegates.

Staffing.
The prcject would be managed by a Chief Executive with wide
international and industrial experience and assisted by a
resident UNDP representative/advisor.
The supporting staff would consist of:
3.1 Pakistani Staff
5 Application specialists
20 Operator/software/application specialists
10 Senior software/application specialists
Equipment specialists
Senior management course leaders
10 Support administration officers
| Librarian/technical editor
3.2 UNDP Staff
4/5 UNDP specialists on short term assignment
3.3 Total staff complement.
The total staff complement would be 53 permanent staff

together with visiting specialist staff as required.




Facilities.

The facilities should consist of:

4.1 Office accommodation for 30 officers

4.2 1 conference and 3 meetiny rooms

4.3 3 training rooas

4.4 | librery room

4.5 3 equipment rooms

4.6 Receplion sres

4.7 Secretarial support room

4.8 Open plan office for 10 staff

4.9 Telephone, telex and telefax services

4.10 Wide variety of services for computer hardware and
software

4.11 Furniture - desks, chairs, storage media, etc.

These facilities would be housed in double slorey accommodation

with a covered area of 900 sq. metres, in land of area 3,600

sq. melres.

Equipment
Computer hardware and software would be provided or developed
to assist with the design and analysis of:
Process plant.
Eunergy network distribution.
Buildings and construction industry.
Fluid dvmamics.
Boilers/heat exchangers
Architecture.
Civil engineering.
Heating and ventiletion.
Structures.
Mechunical design and manufacturing.
Electrical/Electronic design and manufacture.
Facilities management.

Plastic moulding.
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Havrdware.

The hardware would consist of:

One large mini-based compuler, such as Convergent
Technologies, serving up to 32 workstations.

Four powerful workstations of the Apollo type.

Forly medium to high powered PC based workstations.
Demonstreation machining and photoplottiing facilitlies.
Plotters and prinlers to support the workstations.

Stable and uninterruptable power source.

Software.
The following is a list of software required to assist

with both general and specfic applicatious:

CAD

CAM

NC parl programming:
Milling
Turning

Punching/nibbling
Wire spark errosion
Profile turning
DNC
Hobotic animation
Mechanisms
Mechanical designs
General drafting
Parameterics
3D solid modelling
3D surface modelling
Visualisation, perspective generators
Mapping and land survey
Process design
Pipework

Fluid flow and thermodynamics

Pressure vessel design
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FEA for static, dynamic and fatigue performance
Gear design
Coding and classification
Bills of material
Compuler aided process planning
Computer aided production management
Project management
Drawing administralion and engineering records
Word processing
Desktop publishing and technical documentation
Database
Spread sheet
Compilers:
Fortran
Basic
c
Pascal
Interfaces:
IGES
DXF
VDA
PCE design

Educational and Publicity Aids

The training programe would regiire the support of a
variety of educational equipment includiog:

Video recorder and player

Video camera

Overhead projectors

Flip charts

Photocopiers

Training videos for a variety of general and specific

educational requirements.




6  BUDGET

Budget costs are estimated as fullows:

6.1 Set-up (firsl year) cosis ks 3
Project management 50,000 75,000
Building & fitlings 4,000,000
Furniture 500, 000
Computer hardware 800, 000
Computer software 800,000
Equipment 45,000
Staff salaries (six months) 2,300,000
UNDP specialists 150,000
Publicity material 150,000

Total 7,000,000 1,870,000

6.2 Running cost per annua Rs $
Building services and maintenance 50,000
Hardware/software maintenance 200,000
Equipment update 650,000
Staff salaries 4,500,000
Consumables 1,000,000
UNDP support specialists 150,000
Publicity material 100,000

Total 5,650,000 1,000,000

6.3 Estimated five year project cost Rs $

Total 29,600,000 5,870,000

Prepared by David S Wadsworth UNDP Consultant
Nascem Ahmed Bhatti HMC
Date: Feb 1988
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TASLE © CAD USLRS, UR POTENMIIAL USERS, Wik PRGYICED IMEuRMAIIOR FGK UNDE' SURVEY
m AN STAIUS  BUSINFSS

| AMLIED ENGINEERING CONSHR TANTS (P¥1) LTD PRIVAIL  ARCHITECTS ENGINEFRS ANP PLAWNEKS

2 ALLUIN ENGINFERING TMBUSTRIES LID. PRIVATE  NAMUFACTURERS

3 ALSONS INPUSTRIES (e¥1) LIB. PRIVATE  MANUFACTURERS

¢ ASSOCIATED CONSULTING ENGINEERS ACE (PVT) LIE PRIVATE  CONSULTING EWGINEERS

s AUTC MACHIIE T0OLS § PARTS TMOUSIRIES (P¥1) 110 PRIVATE MANUF ACTURE RS

6 DESCON ENGINEERING (PVT) LIP PRIVATE  ENGINEERING DESICN AND CONSULJANCY

7  FLECTRICAL MECHANICAL CONSULTANTS PRIVATE  ELECTRICAL AND MECHANICAL DESIGN COWSULTANIS
8 EWMAY ASSECIATES (PYT) LB PRIVATE  EMGINEERING CONSULTANTS

9  EMGINCERING AND TECHMICAL CONSULTANTS (W1} L1B  PRIVATE ENGIMEERING CONSULTANTS

10 ENGIMEERING ASSUCTAIES PRIVATE  CONSULTING ENGIMEERS AMD ARCHITECTS

11 ECCL_ PAL EOREA EMSINEFRING £O. LTD. PUBLIC  CHEMICAL PLANTS
12 GASHIN TRAM ASSUCIATES PRIVAIE  ARCHITECTS AND EWGINCERS

I3 HASHINI CAN COMPANY L1D. PRIVATL  MANUFACTURERS
14 HEAVY MECHAMICAL CONPLEX (PVT) LTD. PUBLIC  MAMUFACTURERS

15 INCER LTD POSLIC  STRUCTURAL BESIGNERS

16 INDUS ASSOCIATED COMSULTANTS LTP. PRIVATE  HIGHWAY DESIGMERS AMD CONSULTAKTS

17 TTIEFAQ FOUNDRIES (PVI) LTD. PRIVAIE  MANUFACTURERS

18 JOHWSOM ARB PHILLIPS (PAKISTAN) LTD. PRIVATE  MANUFACTURERS

19 EARACHI SHIPYARD ANB FNGINEFRING WORKS LTD. PUBLIC  MANUFACTURERS
20  KS8 PUWPS CO LIP PRIVAIE  MAMUFACTURERS
21  NATIONAL ENSINEERING SERVICES PAKISTAN LTD. PURLIC  EMGINEERING CONSIR TANTS
22  NAYYAR ALI DABA AND ASSOCIATES PRIVATE  ENGIMEERING CONSULTANTS
25 PACKAGES LTD PRIVAIE  MANUFACTURERS
24 PAKISTAN CABLES LID. PRIVAIE  MAMUFACTURERS
25 PAFTSTAN CYCLE INDUSTRIAL CO-OPERATIVE SOCIETY LTD PUBLIC NANUF ACTURERS
2  PAKISTAN EMGINEERING SERVICES (PVT) LTB. PRIVAJE  COMSULTLMG EWGINEERS PLANNERS AND ARCHIIECTS
27 PACISTAN WACHTME 1001 FACTORY PRLIC  MANUFATTORERS
28 PALISTAN STEEL PUoLIC  WWFACTURERS
29 PECO PATISTAN FNGINEFRING COMPANY LTD PUBLIC  MAFACTURERS
30 PEPAC PUBLIC  ENVIROMMENTAL PLANNING AMD ARCHITECTURAL CONSULTANTS
S5 PROGRESSIVE COMSUL TANTS PRIVAIE  CONSULIING EWGINEERS PLANMERS AND ARCHITECTS
$2  REPUBLIC ENGINETRING CORPORATION (PVT) LD PRIVATE  CONSULTING ENGINEERS PLANNCRS AND ARCHITECTS
33 RIST CONSULTAWIS LD PRIVAIE  ARCHIIFCTS, TOMN PLAMNERS AND STRUCTURAL FHGINFERC
S0 SIEMENS PACISTAN ENGINEERING CO LTD. PRIVATE  WANUYACTURERS

35 IFCHMO - CONSULT 11D, PRIVAIS  COWSIP TING FAGIMETRS

3n UNICUM THTERHATTUNAL PRIVATE  ARCHITECTS, THGINFIRS, PLANMERS AND MANAGEMFNT Cuwiek [AX:~
$) VEND R DEVELOPHENT CURPURAIIVN TRATNING CHI PUBLIC  VENDOR DFVIQGPMENT AWD TRATNING CHIL (PACU)
S5 TACAR MHB ASSUCIATES PRIVAIE  CONSIN TING FNGINEERS PLANNFRS AND ARCHITECE:

39 /ECTH (PREVATE) TID. PRIVAIE  FNGENER RIHG CONSUI TANTS AND MAMUEACTURERS
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