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3.2.2 SYSTEM DESION

l. STUDY SYSTEMS

2. t into operation of o
General preliminary study)
The purpose of this study is to gain an insight into the way the
company is operating and, more in particular, whether a further

study into the possibilities of automation is desired (feasibility
study, system study or such).

Stages in study:

1. Giving order

- determining aim and contents of atudy
- appointing responsible functionary
~ determining procedure, term and oosts

2. Orientation of company

- purpose, functions and activities (appendix J)
- size of the company (output, coets, personnel) (appendix II)
- organization of the company (static, departments) (appendix III)
- organization (dynamic, rocedures) (appendix IV)
- administration of the company (number of transactions
and accounts (Aappendix V)

3. Inventory of flawe in company
- use of check licts for aims and possibilities of automatiom
(ADP objectives; appendix V1)
4. Determining desirability of further study

- oritical evaluation of noted facts
- oonsideration of consequencee of possible changes
- formulating conclueions

N Reporting on study results

= reporting procedure (orslly, in writing, mixed fosm)
= struoture and contents of report
-~ desling with the report




3.

Study into the possibilities of automation (feasibility study)

This study should be looked upon as a study into the economic
efficiency of an alternative system, using electronic equipment.
This will develop inte a cost comparison between the existing
system and the most advantageous alternative svstem. The study
should providc an answer to two questions, namely: is it efficient,
now or in the near future, to uwutomate and if so, at what level of
automation should the further study be aimed”

Study stages (practiccl cxample):

1. Global survey of existing system

- information processing and presentation (input/output
schedule)

- total costs of existing system (from cost administration)
(appendix VIT)

- present views with respect to improvement (administrative,
technical, managerial)

2. Developing alternative system

- preliminary determination of principal configurations
(card, tape znd or disk)

- global design of alternative system (partial input/output
schedules)

- global inventory of possible advantages (descriptive)

3. Comparins exiuting mnd alternative system

- ectimated primary sovings (appendix VIIT)

- determining total value of advantages (appendix IX)

- determining convergion costs (appendix .(I)

- determining efficiency of alternative system (appendix XII)

hngature

Lech, F.J,

Shortcuts in conducting a computer feasibility study for small
and medium size companies

New York, Diebold Group, 1961, 26 pp.

Trail, J.I1.
Analysing the desirability of acquiring an electronic ocomputesr.
From: The Internal Auditor, 20 (1963) No. 1, pp. 37 - &9
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DESCRIPTION OF THE COMPANY*
(Company for the production and sale of electramiec equipment).

PURPOSE, FUNCTIONS AND ACTIVITI®S

Statut ory aim

The purpose of the enterprise is the manufacturing and selling of elaoctromic
equipment, as well as the trade and investment in movables and rcal estate,
import and export of trade goods, the representation of business houses at
home and abroad and the performance of everything, related to the above in the
broadest sense, including participating in, financial interest in, and
management of enterprises with the same or related objectives.

Present activities

Production of radios, television sets, gramophones and tape recorders for
domestic use and sale by retail trade of this equipment to private persons
in the home market In accordance with the character of the products and

the production process purchase of raw materials and manufacturing of products
is for stock.

Plapned activities .
Sale of squipment to the export market by mesns of importers .

m
mmuwfnhmfu‘-adomﬂw.
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3127 O TH™ CO'PANY

The company belongs to the category of medium—sised enterprises.

Sales
- Radioe ‘
(40,000 sets; average price 250, =)
- Television sets
(30,000 sets; average price 800, =)
- Gramcphones
(15 000 sets; Aaverage price 150, ==
- Tape recorders
( 5,000 sets; average price £200.==)
- Miscellaneous;
Total "ales
Costs
- laterials (r>w and auxiliary materials)
- Machines {depreciation rent etc )

- nersonnel (direct and indirect pers-nnel)

- General (management uccounting building etc.)

Total Coste

progerties

- Ground and buildings

- Machines and other equipment
- tooks

- Claims

Total of properties

Debts

- lortgage

- Loans

- Various debis
- Share capital

Totai of debts

Personnel

- Workers (mail and femals)
- Technicians

- Commercial personnel

- Clerical personnel

- Management personnel

Total number of persons

'ssss!

ey
P
3

10,000, 000. ==
24,000, 000 .. —
$, 2 250,000, =

* 1.000,000.--
¢ 150,000, --

ﬁ.37y400,000.--

10 000 000. =

* 5 000,000.—
“11 20C 000.--
211 200 000.—

“3" 400 Y —

230 000 000. —-
£50 000 000.—-
*10,000. 000 .-
* 5 000.000.--

98 000 000. —-

_$10 000,000, —

150,000,000 . —
776 000,000, —
430 000,000, —

£95,000,000, -
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OF THE C

The organizational structure® of the company 1is as followes-

0. 2oout ive Office

0.1

0.2

0.3

Personnel Administration
™ternal Relations
Secretarial and Legal

1, Research and Development

1.1
1.2
1.3

Brgic and Applied Hesearch
Product and Process Development
Product ™gineering

20 Pmmtlon

2,1 Plant "ngineering
2.2 Industrial "ngineering
2.} Purchasing
2.4 Materials and Tools
2.4.1 Tactory Receiving
2,4.2 Store-keeping Raw Materiale
2.4.3 Store-kesping Parts and Sub-Assenblies
2.4.4 Internal Transport
2.4,5 Tools Procurement
2.9 Production Planning
‘8.6 Manufacturing
2.,6.1 lManufacture of Parts
2.6,2 Sub-Assembly
2.6.3 Final Assembly
2.6.4 Service and Repair
2.7 Quality Control
) Nepketing
3.1 MNarket Research
3.2 Advertising
3.} Sales Promotion
3.4 Sales Planning
3.5 3ales Operations
3.6 Distridbution
3.6.1 Varehousing
3.6.2 Shipping
3.6.3 Product Service
R ——
® e structure of the orgenisatienal (ofven hiererchie) relstiems
Sotwoen groups of respomsidilities determined acocording to peremne




4. FMnanoce and Control

4.1 Finance e e .
4,2 Control

4,2.1 Payroll Acoounting
4.2.2 Cost Account.ng
4.2.3 Bookkeeping

4.2.4 Internal Auditing
D

4.3

Data Processing

PROCEDUR®S OF THT CONMPANY

The activities of the company are performed within the fremevork of the

following procedures*:-

1. Preparation of Activitioes

1.1 Market Analysis

1,2 Product Requirement Determination

1.3 Product Tngineering

1.4 Analysis "roduction Organization

1.5 Design llachine Organization

1,6 Choice of Jpecific lachines

1.7 Design Personnel Organization

1,8 Choice of 8pecific Personnel

1.9 Tstablishing Cverall 2lanning

1,10 Realization modifications Production Orgemisation
2. Sales

2.1 Specifying "ales Planning
2,2 Advertising
2,3 Order Handling

2.3.1 Oruer Acceptance

.3.2 Order Pre-working

.3.3 Order Confirmation

.3.4 Handling Credit DIxceeds

n N

2.4 Shipping
2.5 Invoicing
2,6 Settling with Customers
2.7 Preparing Sales Reports

* Purpose-oriented, mostly oroed sequence of neCessary sctions fer

obtaining systematic settlement of specific operatioms..




3.

4.

5.

-17-

lmufacturiy

3.1  Specifying Production Planning
3.2 Production Control Parts

3.2.1 Preraring Production Forms
Procurement of Raw Materials
Dispatching

Quality Control

Storing Parts

VHwmn

3.2.

3.2.

3.2.

3.2.

3.3  Production Control Sub—-Agsemblies
3.3.1/3.3.5 (as 3.2)

3.4 Production Control Apparatus
3.4.1/3.4.5 (as 3.2)

3.5 Paying Production "orkers
3.6  Preparing Production Reports

Puroha.sing Direct and Indirect Materials

Specifying Purchasing Plann ing
Offer Handling

Ordering

Receiving

Checking Invoices

Settling with Vendors
Preparing Purchasing Reports

bbbfh#b-&-
~N O

luintaining Working Means and Relations

5.1  Maintaining Buildings, Installations, eto.
5.2 Maintaining Machines, Tools, etc,

5.3 Maintaining Personnel

5.4 DMaintaining Fxternal Relations

Finishing Activities

6.1 Paying General Personnel

6.2 Company Accounting -

6.3 General Accounting

6.4 Settling with Financiers and Investors
6.5

6.6

Organizing General Meeting Stookholders
Settling with Stockholders
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ADMINISTRATION OF

THE COMPANY

The following numbers have to be handled by the administration of the

company: -

Number per Activity

- Sales Letters/volders (quarterly) 4,000
- Sales Orders (Deily) 300
- Deliveries (Daily) 350
- Outgoing Invoices (Weekly) 800
- Payments of Customers (Daily) 100
- Production Orders Parts (''eckly) 500
- Issues of law Materials (Daily) 100
- Receivings of Parts (Daily) 200
- Assembly Orders, Sub-assemblies (Weekly) 350
- Issues of Parts (Daily) 700
- Receivings of Sub-assemblies (Daily) 200
- Assembly Crder Apparatus (Weekly) ' 200
- Issues of Sub-asscmblies (Daily) 800
- Receivings of Apparatus (Daily) 400
- Recording beginning and cnding time (Deily) 2,200
- Wages Accounts (Yeekly) 900
- Received Offers (Daily) 50
- Purchase Orders (“eekly) 100
- Factory lleceivings (Daily) 30
- Received Invoices (Weekly) e e e 80
- Payments to Vendors (Weekly) ' 60
- Salary Accounts (Monthly) 220
- Thtries Company Accounting 5,000
- Entries Ceneral Accounting 1,000
- Rent Paymente Investors (Quarterly) 600
- Invitalions Stockkolders (Yearly) 2,000
- Dividend Paymente Stockhclders (Yearly) 2,000
Acoounts per Filc
- Prospects 3,000
- Customers ' 1,000
- Types of Raw Material 700
- Types of Parts . 12,000
- Types of Sub-assemblies 7,000
- Types of Equipment 2,000
- Suppliers 500
- Vendors 200
- Types of Costs ’ k0]
- Places of Cost (Departiments) 50
- Carriers of Cost (Groups of Products) 160
- Other Accounts 100
- Bondholders 600
- Stockholders 2,000
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Actual Coste l
' Department Personnel lMachines General Cencral Total
cont cost
_ (own dept.) (over-
! head)
4
£ DPurchase Admin. ] 89,000 200 7,000 49,000 145,300
Store Articles | 125,000 100 24,800 61,900 217,800
C Iron | 84,000 - 15,000 84,000 183,000
' Central Planning 34,000 200 1,500 30,800 €6,500
G Production Control 119,000 700 5,200 36,700 161,600
CW
H Production Control 73,000 600 4, 200 22,800 100,600
HF
K ‘tore Accounting 27,000 100 1,200 1,700 30,000
L Wages Department 41,000 1,300 4,900 30,000 127,200
M “ersonnel Department.! - 100 2,000 44,300 46,400
N Pre-calculation 75,000 . 100 5,000 74,800 154,900
O Post-calculation 58, 500 600 3,700 5,0C0 67,800
P Bookkeeping 102,000 1,000 6,200 29,000 138,200
Q Internal Accounting
Department 43,000 500 3,100 24,900 71,500
R Punched card ma,chino}
Department 48,000 68,000 16,800 30,900 163, 700
S Pay Office 29,000 200 1,300 1,700 32, 200
U Invoice Check 42,000 400 2,500 3, 300 48,200
| 1,110,500 74,400 108,000 578,400 1,871,300
— smandie
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Determination of Total Value Hevepuop*
Estimated Savings per Yoar | 4222, 000, --
Deduct provision setbacks 25/ % 95,500, —
+166,500,-=
To be Relcased ' Inguuu in Prices
Year Year
1. (year of order) 0’ 1. 0-100 = §°
2, 0 - 50" = 25 av. 2. 10 - 205, = 15’
3. 50% - 80" = 657 av, 3. 20- 30" = 25°
4, 80 - 1007 = 90" av, 4. 30 - 32" = 31,
5. 100 % 5. 32 -~ 34, = 33:
6. 100 6. 4 -36. = 35"
Te 1007 T 36 - 38" = 37°
Savings jn 7 yesrs
Year
1,
2. 0.25x 1.15x 166,500 x ] o 44, 300
3. 0.65x1.25 x 166,500 x 1 . 120, 300
IOGI;
4. 0.9 x 131 x 166,500 x é - -~ 167,800
9. l.- x1.33 x 166,500 x .é - 182,000
60 1." X 1035 X 166.500 X 1 - lm'm
T008
10 ‘c- 4 1037 X 166.% X 1 - 1730”
. L]
e LN $868, 000

RN
¢  Sevings that cannot be quamtified are not inoluded,

* Cemstant value, if order is placed now.




ng‘lgtgﬂ of convereiou costs

1. Syntams Analysis

- Syetem Anulyst (1% year)

- Manogement nd principal
Setup (374 ve-r)

- Ixternal Consultant

2. Programming
-~ 1} year full time

3. Set_up iew Miles

- Coding (comparison vaiues VC)
- rreparing for punching
- Punching

4. Parallel Running

- Dee Gtart-up uLocses

5. Test !tunning Service burcau

- Wage Programne (4 hra. x Ifl 250.—=)

6. MOnnel costs

- HRecruitment

- Training
(15 day course plus
one month practicing)

- 3-lian programming

- 2-lan systems anulysis

7. Preparation machinas room

Total Conversion

523,@.—- . -
:‘18'()00-‘— |
¢ 3,000.— _
—— ;“'ma""
$20,000, —
M
|
t‘; 3'@0—
|
fv l'mo-
$ 1,000, —
$ 4,000, —
311.”.-—
sm' o -
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COST COMPARISON

! Costs Difference
Number L .
of Savings ' Equipment Othera* Total Advant. Disadvand,
Years ! :
6 515,000, -~ - 384,000, -- 165,000, -- 549,000, — 34,000,
7 695,000, — ' 458,000.—  180,000.— 638,000, — 57,000
8 868,000, -~ | 529,000.--  195,000.--  724,000.— 144,000

|
L_

* Hfl. 90,000.— switching costs plus other exploitation costs

Savings resp. advantages (not to be quantified)

3.

4,
5.

Data available more quickly

More possibilities -

(a) More and better planning data (a.o.th, by Pert) resulting in
- quicker run-through of products
- more accurate and more frequent result gurveys (specifioationl)

(b) More and better basic data for pre-calculation

{¢) Inserting docentral departments in data systems

L'Oll personnel problems

(a) Less people

(b) Better quality of people

Less room problems. due to point 3

Reserve capacity of oomputer available.




3.2.2  SISTR! DESIGN

1. STUDY SYSTWIS

3. Methodology of design stuajes

o. General
1. Baeic elements in methodology
2. nmethodolcgy structure
3. nethodology ccontents
0. General
1. Design of organization system
1. Job analysis

1. Determining and sectioning main procedures .
2. Definitions of functione

Structure of organization system (hardware)

1. Structuring hardware configuration
2. Description hardware components
3. Determining h~rdware requiremcnts

Structure of organiz~tion system (personnel)

6. Structuring personncl organization
7. Description of personncl functions
£. Determining personnel requirements

Choice of hardwarc to bc used

1. Determining and sectioning alternative hardware
2. Comparison and choicce of hardware

Choice of personel to be engaged

6. Dctermining and sectioning alternative candidates
7. Comparison and choice of candidates

2. Design of information system

3. Design of processing systam

4. Design of instruction system
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1. DISIGN OF ORGANIZATION SYSTAM

1.1 JOB ANALYSIS

1.1.1 Determining and sectioning main proogdures

The first step in the design of the organization system is the analysis of
the various jobs. This analysis is :..ade per procedure: first of all an
inventory is made of the main procedures, for the purpose of obtaining
scparatc (complete) components ns the starting point for the analysis,

The main procedurcs consist of a number of chronologically consecutive jobs
aimed at the performance of a specific business function. (e.g., provision
for resources, production, product marketing, cte,)

An important criterium with the distinction of main procedures is, that they
should not be too long, since the overall survey is loss ocagily obtained,
yot not too short, since then one will not be able to obtain an insight into
the interrelations.

Procedures may be broken off on the moment of:~

- a change of resources (people or machines)

- & change of place (both internal and external )
- & change of periodicity

- a ohange of information (basic data or end data)

= convergence or division of procedures

- 7

The main procedures which have to be determined are secctioned again into
ohronological order.

1.,1.2 Job definition

Dotermining the functions for the new system actually mecans distributing the
Jobs. This means that jobs which are chronologically sectioned within the

procedures are again sectioned, this time acocording to functions or job
oombinations per employsee,

J gb A.nagsis

However, before making this divieion it is dosirable to firet analyse the
job as such. By job is understood: a number of chronologically oonseoutive
operations constituting a unit, in this sense that they may - in prinoiple -
be executed by one employee or by one machine.

Of coursc one employee or one machine is capable of oxecuting several jobs,
It also applies to the job that it may not be too big, rince in that oase
the advantages of functional specialization are not used in full, yet net
too small, since thon too many communication problems will occur. With
Job analysis the following questions should be considereds
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= ip thc job nceoszary

- might it not bc better to divide the job into sub-jobs?

- is it possiblc to turn part of the job into a preparatory stage’
- ip it pessible to turn part of the job into a checking stage?

- 1is it possiblc to combine a number of jobs!

o]

Subdividing the personncl jobs

The purpose herc is to determine the component parts the organization
(organizationnl structiurc) should be composed of. This doos not only rolate
personncl who are primarily charged with information processing, but to

all personncl at the firm. Criteria for dividing are:-—

- type of work (capauility classus of personnel)

- quantity of work (adapted to ¢ multiple of personncl, i.e. unita of
40 hours/wcck )

- available time (in casc of not much time, less scparation of jobs)

- work level (within one job as few variations ir work level as possible)

- intornal checking (no combination of jobs if checking would suffer
from it)

- interrclation of jobs

1.2 STRUCTURE OF ORGANIZATION SYST: (HADWARE)

The structurc of the organization systom with respect to hardware is
realized in two stages, aamely: the structuring of the hardware components
which were obtzined during the preceding analytic stage, into a hardware
configuration, followed Ly A description of these components in the form

of jobs to be carried oul and demands to be made from these components.

1.2,1 Structuring hardware coniiguration

Firgt of all the principlec organiza.ion is detcrmined, i.e. a choice should
be made with rcspect to the following possibilities:

- Dbatch processing or real time processing
- data transport via information carrier or transmission line
- central or scmi-central procussing (satellite hardware)

The most important criterin for choosing each one of those possibilities aget

Batoh processing or renl time processing:-

- desired froquency of information presentation
- oosts of direct accass




1. DESIG! OF ORGANIZATION SYSTMM

Data transport via information carrier or transmission line:

= desired frequency of information presentation
= time needed for data transport via information carrier
= oost of transmis.ion line and required central equipment

-
- ‘

Central or semi-central processing:

- deoentralised information presentation from both small and large
equipment
= oosts of direct access and transmission line

On the basis of the ohosen prinoipal configuration the provisionally
prepared oomponents are struotured into a configuration, in whioh the
following oomponent categories are distinguished:

- oentral processing unit

- ocentral on-line processing units

- oentral on-line peripherals

= remote on-line processing units

- remote on-line peripherals

- oentral off-line processing units

- oentral off-line peripherale

- remote off-line processing units

- Tremote off-line peripherals

- oentral system-independent hardware

For eaoch oategory mentioned above next a provisional ohoice is mede with
respect to the most important requirementsi :

For the central processing unit:

prooessing speed

storags capacity

number of channels
multiprogramming facility
number of units

On-line processing unit (cemtral ‘nd ramete)s

processing speed o - S e
storage oapacity e
access time P R AR Rk SR

nuaber of unite o N S A
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On-line peripherals (central and remote):

~ hardware classes
Acoess time
- number of units

ol

0ff-line processing units (central snd remote):

- processing speed
- storage capacity
- number of channels

- number of units
- <7

Off-line peripherals (central and remote):

hardware classes (funotions)
oapacity

- speed

- number of units

Central system ~ independent hardware:

- hardware classes (functions)
- number of units

The latter category includes machines which have a specific and permenent
position within the system. Universally and individually applicable
machines belong to the class of resources which will be dealt with at a
later stage of the study.

All components are assigned a code number, indicating the position of the
components within the configuration structure.

1.2.2 Description of hardware comjonents

For each hardware compcnent a description is given of the jcbs they should
carry out. Iirst of all, all jobs are enumerated, in ohronclogical order,
which have been aseigned to the various components with the distribution
of the jobe. Then, each job is briefly illustrated, with respect tc data
which are decisive for the requirements to be made from the components.

To this data are added: the periodicity and the moment within periodioity,
as well as the number of times the jobs should be carried out per period.
Finally, with each job, its dependence from other components is determined,
for the purpose of being able, when handling the data, to determine the
relation with other components in the configuration.

1,2.3. Determining hardware requirements

Following the elaboration and descripticn cf jcbs, the requirements are
derived which the components should meet. This means that, for each oom—~
ponent, first the classes of requirements are determined, and next, per
requirement class, the specific requirements are determined. In prinociple,
the latter are determined by checking, for each jocb, what are the require-
ments for the jcb, and then copying the highest level one.




This should, of course, be done cnly if this highest-level requirement
does not solely apply to a too small portion of the total of jobs, In
general, requirements will relate to the technical possibilities and to
capacity. With the aid of e.g. capacity calculations finally the desired
speed is determined. Of course, hours which are not available for direct
production should be taken into acccunt, These e.g. include:

- conversion qperations (new applications)

- testing hours (both for new programmes and for modified, existing
programmes )

- setting times (both for londing the programme and for changing
magnetic taopes, etc.)

- preventive maintenance (both daily clearing and smaller revisions)

- Ybreskdowns as the result of organizational errors (input data too
late, errors in input dats, errors committed by operating personnel)

- breakdowns as the result of machine errors (breakdowns in hardware,
electricity and air conditioning failure)

The losses of time mentioned above may be compensated for by the fact that
it is always possible to operate the hardware in several shifts, sc the
actual available time may be twice, or even three times as much. Ag far as
the requiremenis, specified during thc claboration of the configuration are
different from the requirements observed with the initial configuration
structuring, the latter are corrected.

1.3} CHOICE OF HARDWART TO BT USED

On the basis of the requirements mentioned sub 1.2.3, the hardware whioh
qualifies for a choice is determined and the ohoicc is made by comparison.

1.3.1 Determining and sectioning alternative hardware

In order to be able to make a choice the data on qualifying machines should
be collected. A first selection may be made on the basis of general hard-
ware documentation.  Txamples:

Computer Characteristics (ed. Netherlands. ADP Research Centre)
Office liachine Guide (ed. Intern. Off, liach. Research)
Auerbach (USA)

Niederberger (Switzerland)
-7

Next, dooumentation and offers are requested from the provisionally
selected, manufacturers. Irinally, the received information is divided into
sections, so that the various hardware characteristics and specific
manufacturer features may be compared. Factors which mey be compared aret

Hardware

-~ processing unit characteristics
- peripherals characteristics

- speeds and processing times

- working store capacity

- instructional system

- simultanity
- ?




Software

- programming techniques
- test programme

- standard programmes

- standard systems

- simulators

- hardware
- software
- programme conversion
= Other ‘

Various factors

- delivery time

- eoonomic duration

- maintenance

- stand-by facilities

- manufacturer support

- manufacturer position in market

0

1,3.2 Comparison choice of hardware

Following & systematic heading of qualifying machines with associated choice
data, the comparison and choice procedure may be started, The foll
techniques may be applied hdid i A owing

- comparison of individual factors

- comparison of combinations of factors
- general application per fimm

- specific application per firm

- elimination of factors and machines

Comgarison of individual factors

In theory this could be carried out as follows. For each choice faotor it
is determined what is the best machine, or even better - what is the order
of preference, the latter with relation numbers added. Next, for each
ohoice factor the weight within the total of all choice factors is
determined and oxpressed in a relation number. Then, by multiplying the
sequence numbers of the machines by the weight numbers of the factors

the value of cach machine per choice factor is determined. Finally, by
adding the results the value of each machine is determined, following whioh
the choico could be read.




Comggilon of combinations of factors

The procedurc described above appears to be not satisfactory in practice.
One of the reasons for this is that some choice factors cannot be simply

compared, as c.g. the working store (application ¢fficiency of charactor-,
byte~ and word stores).

Another reason ic that for ench choi e factor within tho total of all choice
factors the weight may be diffcrently detcermined for various machines (c.g.
input-, processing- and output speed). 51ill another reason is that the value
of many choice factors for 2ach other is strongly influenced by the specific
characteristics of the application and the firm.

The first problem may be solved, in principle, by combining the choice

factors, as c¢.g. the combination of input-, processirg and output speed into
"through-put speed". In this case, per machinc a rclation number is determ—
ined for a number of diffcrent throughput possibilitics (c¢.g. with the
application of card, tape and disk). The formulas on which these rclations
numbers are based are oftcn termed "mix" formulas. some well-known formulas
area: the Gibson mix and the Gamm mix. The Gibson mix provides mix numbers for
scientific as wall as administrative applications (developed in the USA).

The Gamm mix gives numbers for scientific applications only (decveloped by

the Associction for Applied lathematics and Jathematics at Aachen).

Another possibility for obtaining combinations of factors which are ecasily
hendled in practice by combining individual choice factors is the prestation
graph. These graphs, like the mix numbers, relate to a specific standard
operation, but the prostation graph is morc extcnsive. Also, for each oper-
ation more numbers arc provided now, namcly for a number of different standard
oonfigurations. By using lines instead of numbers variablces may be drawn,
e.g. the relation between the number of transactions and the number of records.
An example of such a graph is file updating. On the vertical line the time
is measured needed for updating 1,000 records, and horizontally thc average
number of transactions per rocord are menticned. Per standard configuration
a line is drawn, varying from O transaction’record to 1 transaction/record
(for prestation graphs see o.g. Auerbach Standard EDP lteports).

Genecral application per firm

With this technique a gencrnl busincss application is formed from all, or from
a representative group of specific business applications. First of all a
standard character is detcrmined. This standard character indicates the
relation between the number of characters and digits used, e.g. 60 characters
and 40 digits. Then, the standard working package is compiled; e.g. the
processing of a 1,000 record file, each record of which consists of 100
standard characters, the package consisting of:

- oard to magnetic tapc conversion (25° of all records)
- = sorting (5%)
file selection (100")
transactions (10%)
ocaloulations (%)
magnetic tape printout (0,2%7%)

{2 I I |
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Then, as with the mix number, for cach of the operations mentionod the mix
formula is dotorminod, after which the throughput time can be determined for
machinos qualifying for choice. By adding tho throughput times per opera-
tion, the total throughput time per machine per 1,000 records is obtained.
With the aid of this data various curves may be drawn, as e.g. the number of
standard operations to be carried out per 1,000 standard characters to be
transferred, tho number of standard charactcrs per second to be transferred,
the relation costs-performec, ctc.

Specific applications per firm

Another techniquec is seleccting one, or 2 very limited group small applica-
tions which are representative for the firm, and to design a system for
those applications., Next, thc manufacturers who are qualified for the
choice are given the opportunity to write a programme for thesec systems.
With the aid of a test set to be produced by the uscr a number of teost
operations arc then carried out, via which it will appear what machines
are meeting the specific requirements, and how much time they nced for that

purposa.
Elimination of factors and machinus

With this technique all choice factors which do not play any part (or only

a small part) in the concrete situation, are eliminated. This leaves

only a number of factors which may be paid relatively more attention to.

The remaining factorz arc assigned a serial number, indicating their weight.
Then, the requirements which werc formulated in stage 1.2.2 of the study
(technical requirements for the greater part) are also assigned a serial
number. On the strength of the latter list the machines are eliminated which
fail to meet one or several of the most substantive requirements. Next

a number of roquirements are formulated, which should be made from the
manufacturers. These e¢.g. include:

- specific minimum support in systom development
- specific minimum stand-by facilities

- delivery beforc a specific date

- sgpecific minimum portion of tle market

On the strength of tiis list somo more machines are oliminated. Finally,
the remaining machines are assigned a note per factor, with the aid of
the already limited factor list, via which note the sequance of the
remaining machines is determined by adding thc awarded notes.

Combined application of techniques

In practice, usually various techniques described above are applied. Fer
as far as the elimination techniquos may be applied this should always be
preferred, since the often large quantities of work associated with the
choice may 8o be reduced. The choice of the technique to be applied is
further determined by: :
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= the availability time for the study

= the comploxity and sizc of the firm to bo automated

- the experience of the functionaries involved in thc study

- choice criteria of = ror: suljcctiv. character (firm's poliocy,
personnel rclations, etc.)

1.2, STRUCTURE OV ORGANIZATION SYST:: (PERSOLNTL)

1.2.6 Structuring thc personncl organizetion

The functions (system compononis) obtaincd during the analytical stage
(1.1.2) are, in this stagc, so structured opposite oach other that the
organization structurc is obtained. Depending from the size of the firm
& number of levels are distinguished within this structure. For instance
(from top to bottom):

-~ whole firm

- divisions or main departments
~ departments

- functions

During structuring specific organization principles will have to be takon
into account, or they should bo chosen from a numbor of alternatives, The
most important are: ' '

-~ number of superiors

- number of subordinates
- department structuring
~ sataff jobs.

Number of supcriors

The theory of organization distinguishes betweon 6ne-ma.n management and
management by sevoral exccutives. The advantages with onc-man management
are:

- no contradictory instructions from supcriors, forcing the subordinate
to constantly face the problem of meking a choice;

-~ no pleying off of suporiors against each other by the subordinate;
[

The advantages of managiment by several superiors arc:

— the total expertncss on a spocific management level may be higher by
dividing it over scvoral oxocutivoes;

= 1in spocific situations the number of subordinates mey be limited, e.g.
whan a number of monagement exccutives cnch wish to use the services of
one and thc same employcc, with this emplovee carrying out the whole
quantity of work (sccretary, cpecialists, oto.);

-~ the geographic decentralization of specific functions, both disciplinary

and functional managomont may he guaranteed (c.g. timokcepers at a plaat,

disciplinary management by thc manegor and functional management by the

administrator)
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In general it is desirablc that cach omployec within tho orgenitstion
hes only onc superior. This provides what is called in the thoory of
organization: "uniformity of instruction".

Humber of subordinatcs

The number of subordinntes should bo ncuither too large nor too small.
In torms of organization, onc has to take into nccount the "authority span',
The disadvantages of o too large number arc:

- the superior does not have enough timc to supcrvise each one of
his subordinatcs (individual support)

- thc superior docs anot have onough time to supervise the total
subordinate personncl (co-ordinntion)

o

The disadvantages of 2 too small number arc:

- the supcrior hes too much time, causing a loss of managing capacity
- the superior has too much time, resulting in insufficient dclegation
with all associated objections for subordinates (limitation of
independencc, unfolding and promotion)
”

Department structuring
Whon sub-dividing the firm into departmonts a distinction may be made into:

product (product groups)
position (geographically)

function (typc of work)
IS

These thrco catcgories have the following advantagest

Product

- good knowledge of the product
- 1less naed for attuncment

- 1less nced for communication

- lose nced for transportation
- fower psychological objections

Pogition ‘

- good knowledge of position (botter relation with olieats)
- samo advantages as with Produoct .




otion

- good knowledgo of function (efficient job performanca)

- poesibility for apolication of biggor, i.e. more rational resources
(e.g. computers)

- simplc internal checking

With rcspect to the above it may be gonorally stated that the ~dvantages
of onc catcgory arc, in principle, the disadvantagces of another,

Staff jobs

The advantages of the functional organization is a good knowledge of the
activitice, often difficult to realize on thce managoment level, The
necessary knowledge with menagement is so varied, that a job assignment
on the basis of such knowledge would lead to a too large degree of
"cutting up" of thc management. This problem may be solved by limiting
the number of management executives, and have the specialist knowledge
introduced by staff exacutives (specialists)., The lattoer arc assigned
to management cxecutives as advisors and they hewve no hicrarchical
authority. Bxamples of dircction staff jobs arc:

- organization

-« parsonicl

- legal affairs

~ public relations
- internal checking

- 7

Examples of department staff jobs:

planning

job preparation
quality chocking
]

1.2.7 Description of personnel functions

This description serves thc purpose of recording the jobs in such a way,

that everyonc involved will clearly uadorstand who is responsible for what,
Furthermorce the description will have to offor the possibility of deriving

from it the demands to be made from the employeec. In goneral the
following cloments should be included in the description:

- s8hort doscription of function
- hiorarchical position of function
- responsibilities, sub-divided por job
- suthoritics associated with the rosponsibilitics
- pelations:
o

- superiors and subordinatos .
- other functionarics
- axtermal contacts !

e
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1,2,8 Detormining demends with respoct to personncl

Designing thc personncl orgenization also includes dotcrmining thc domands
the functionaries should be meceting. The most important catoegories of
domand ara:

Goneral
- age (possibly Age groups)
- sox (nan,’woman )
- talent type indication)
- education clemontary, sccondary or highor oducation)
- experience (specific industrial oxperienca)
Specific

- talont (with rcspect to function and function environment)
- basic education (profcssional training, university)

- application cducation (training courses, ctc.)

- basic expericnce (gencral professioneal oxperience)

- application cxpericnce (specific profossional cxperionce)

2

Deomands to be made from personncl include not only the qualitative domands,
but also quentitative onos.  The latter are determined by calculating the
timcs allowed for all opcrations to be carried out. For this purpose the
following techniques may be uscd:

- estimating spcnt times
timec accounts

- multi~-snapshots

- time studies

- sgtandard timcs systoms

~
-

The choicc of the technique to be applied dopends from:

- roquircd degrcc of accuracy

- intorcst of thosce involved in the rosult
- attitude of thosc involved in the study
- practical possibilitics

- available time for study

- frequency of opcrations

- number of variable factors

- costs of study
- ?
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The allowed times which are determined arc totalized per function,
giving the total required time. Bofore “eriving from this data the
required number of personnel, the obtained time should first be increased
by & percentage for the so-called unproductive times. This includes:~-

~ holidays
-~ illness
-~ personnel care

1.3 Choice of personnel to be appointed

On the strength of thc demands mentionced sub 1.2.8 the candidates for
the choice are detormined and the choice is made by comparison.

1.3.6 Determining and scectioning altcernative candidates

After an internal’/external rccruitment campaign and the possible candidates
have been collected, a first seclection may be carried out., This
selection is generally made on the basis of the submitted information
(application lctters and forms). Next, the¢ remaining candidates are sub-
divided into sections in ordcr of possible aptitude,

1.3.7 Comparison and choicc of candidaies

Following & systcmatic soctioning of the qualifying candidates with the
associated choicc data, thc comparison and choice may be mado; with
the evaluation the following data/techniques may be applied:

~ contents of application letter

-~ contents of application form

-~ graphologic report on application letter
-~ application talk

- psychological examination

- information from previous employers

= information from other rcferences.
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