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"ToMaS"_- AUTOMATING THE CONSULTANT'S TASK?

1

"Automation..... it is not a nighiﬁ@@e of push-button machines and soul
destroying anonymity. 1t is, nather, a conception of how work should

be onganized."

Rogenr Falk
The Business of Management
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1. PREAMBLE

In common with any business enterprise, the tasks of management in a shipyard
may be specified within three levels:

1. The strategic level - to establish objectivés for the shipyard.

2. The tactical level - to translate the shipyard's objectives
into plans, schedules and budgets.

3. The operational level - to coordinate and control
the shipyard's operations against plans, schedules

and budgets. ) .
. _ \ STRATEGIC LEVEL

For objective management to be of benefit to the

shipyard, there must be continual and critical review westions 1 £ 2

and modification of the shipyard s.strategy and \QPQ /,

tactics, the que5t1ons which need to be answered TACTICAL LEVEL
being: . '

1. Knowing the external environment and the ship- \Question 3/
yard's past performances, what are the realistic \\ ]/
aiternative strategies? . \:PERA*IGNAL

LEVEL
. . uestion 4

2. Which of these alternative strategies provides 2 )
the best achievable goal for the shipyard? \\ /,

o\

3. What is the most cost ffect1ve application of \U, \~‘}
the shipyard's resources to achieve this goal?

4. How can we organize the work content at the
operational level within this application of
the shipyard's resources?

This concept of ngegt';\_le management with its three levels, "in general d
ce

+

the transverse Tevels in a shipyard's 0rgan1zat1ona1 structure and sin e
have concluded that continual and critical review and modification of strat
u

'I

< s Q

and tactic is essential we further conclude that the organizational struct
must be fluid, that is a cost effective shipyard at any time will be organ

to achieve 1ts current objectives.
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The integration of a shipyard's organizational levels with its management
and operation can be demonstrated diagrammatically, the questions referenced

on the diagram being the four questions introduced above:

INFORMATION SYSTEM LEVELS

STRATEGIC LEVEL
i b-\ Forecasts -
y ect.\ Status-Trends ‘ Boaﬂd
- Questions 1 & 7 \ Overalt Pe/z.no/':.-
Go

TACTICAL LEVEL mance Dmectou

Funetional
"09’“""5 "\\ Performance
Projects M nage/us
Op eﬂaixona&
. ; Pmﬂonmanc
OPERATIONALY J Procedunres [ Supeﬂv&bo&b

,\

\

\ .“\LEVEL / Pm 6oltm
- : Job Packages
" Question 00 Facrag Fonemen
: \/ Tasks \ / Operatives

OPERATIONAL LEVELS

ORGANIZATIONAL LEVELS

®

The objective.management task of answering these four questions is dependent
on the availability of information.in the correct.form at each level.
therefore, conclude further that the systematic flow of information, both

transverse]y and. vertically within the.organizational structure is essent1a1

to the operation of the shipyard within the defined ‘objectives.
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Whilst organizational structure will vary from shipyard to shipyard as
a result of each yard's individual objectives and will vary within each
yard with changing objectives over time, certain basic functions can be
identified which remain relatively static and which have relatively
static information requirements. These basic functions are presented
diagrammatically below.

Shipyard

|

In ance

Marketfng
Engineering

Planning

F3

Materia\ Administvat1on
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2. WHAT IS ToMaS?

ToMaS (Total Management System)IS A SHIPYARD MANAGEMENT MODEL THAT HAS

BEEN DEVELOPED FROM A-DETAILED ANALYSIS OF THE INTEGRAL FUNCTIONS OF A
SHIPYARD .

Background

As consultants working with administrative/organizational routines and
administrative data processing within the shipbuilding industry, SRS has
seen the need for a systematic analysis of the functions and information

systems in the shipyard.

This is why the ToMaS project was. initiated.

ToMaS is now an unique detailed refetience “tool” for administrative
control in the shipyard.

292



Goals of the ToMaS Project

Phase 1:
To analyze and describe the functions-and the information systems of a
shipyard, i.e.,

- flow of information and goods between the shipyard and
its environment (authorities, suppliers, etc.)

- flow of information and goodsbetween the functions of
the yard

- information processing within the functions.

V& nmade the results of the analyses “general, " i.e., independent of any
particular organization structure.

To obtain this we considered the shipyard as consisting of functions
rather than organizational departments.

The material from this phase is an useful reference framework for studying
administrative routines and finding information processing alternatives
(manual/EDP).

Phase 2:

On the basis of the material from Phasel, to suggest development projects
for EDP solutions for suitable parts of the administrative information
systems (in addition to existing EDP systems like MAPLIS, PLASIS, etc.).

To summarize, ToMaS i1s an integrated yet modular and flexible model of the
shipyard’s management functions and information systems. The information
systems are hybrid: alternatives for manual execution, EDP or combination
of these are possible.
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[V SOU——

Project Work Method

The analysis work in the ToMaS project is done according tolfhé ISAC °
method (Information Systems for Administrative Controi*). The main
principle of this method is to start with a rough description of the
enterprise (shipyard) and its interrelations with the environment;
and break the enterprise down '

in functions and sub-functions. - ToMas ,
The analysis will, for each ' EXNCLE OF DETAILING PROCESS

Informiticn and materiels

level of detailing, add new E;j Q—E g@.*emmng the shipyard,
information about the field \ Al /1

we are studying. ”EEE%
fd

je—Outer boundary of the shipyard. The yard
is divided in seven main functions and
the flow of information and-materials be-
tween these is indicated.

B. Each main function is broken down into a

set of subfunctions after the principle

B_, shown belov.
E @ @ Information and products
s+ “"leaving the shipyard. ’

E' ja——Boundary of the function "material ad-

4 ministration.”
7
It is divided in three subfunctions and
'E“' the flow of information and materials be-

/ tween these is indicated.

;/
"‘B_ Each subfunction is broken down into a

nev set of subfunctions as shown below.

¥ v
&
‘@‘ je—-Boundary of the subfunction "forwarding."
. ‘/-'/. Detailing is done as described above.
This goes on until a satisfactory level
@ . . of detailing i1s reached, .
I | |

S ®

* Developed in Sweden in cooperation by the Royal Technical University
and the Stockholm University.
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The Initial Project Work

The prestudy was concentrated on finding the logical main functions of

the shipyard and giving a rough description of the interrelations (flow
of information and goods) between the shipyard and,its environment and
between the main functions.

The following seven main functions were decided upon:
PLANNING
MARKETING
PERSONNEL
FINANCE
ENGINEERING
MATERTAL ADMINISTRATION

PRODUCTION

ToMas is now composed of seven part projects, one for each main function.
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3. MORE ABOUT ToMaS

As a conclusion for what said before, we can repeat that flexibility of
operation can be enhanced if the functional divisions and complementary
information systems have the same boundaries; the organization may change
but the basic functions. will remain and will have the same tasks and
corresponding information requirements.

What Do We Mean by Information?

We should be aware from the outset that when we use the terms “information”
or "information flow" in the ToMaS context, that we are not merely referring
to, for example, a document by name and title.

We should be aware of the total change in the nature of information which
adocument carries with, for example, the addition of an authorized signa-
ture.

We should be prepared to consider and answer the basic questions:
1. WHAT ?  Information needed
2. WHERE ?  Source, destination
3. WHO ? Sender, receiver
4. WHEN ?  Date, frequency

5. HOW ? Transmission method

W should be aware that our information bearer carries information of both
an identifying and informative character. Lack of any one of these aspects

simply means that the model is incomplete and ambigous.

We will attempt to demonstrate the fidelity of the ToMaS model by providing
some examples.
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4. EXAMPLE 1

Functional Breakdown of the PTanning Function

We notice that the ToMaS model provides, in this case, five levels of sub-
division of the Planning Function. Each sub-function is further specified

by a family of charts and matrices, the most important of which are presented

as further examp1es.

[ ' ! | 1 '
METHODS -
1 ' ] .
! . -1
- : , , 1
. [orawinc creck ] . '
> t
WORK 708 ( . '
L PREPAATION | Youcxacive . 1
J08 ' 1 '
PREPARATION .
. ‘ N, . '
)
) . 1
ESTIMATION ' It N
- l 1]
t ' ! .
' ! i
* [rrooucTION 1 ! ! !
JFOLLOW-LP , . ' .
' .
[ ¢ 1 §
OETAIL PLANKING PROCRANME 1
a2 | _rrzpararion ! ! '
| - 1. ' ' 1
: 1
MATERJAL - I | '.
FOLLOW-UP . ;
1 ! 1 1
1 ! . .
. | {CooRDINATIDN | ' '
FOLLOW-LP ' . )
. 3 1
- L]
[}
PLANNING ' ' v
i ! '
: . '
T
PAONCT ! " '
_| PLANNING . 1
' 1 '
IACTICAL . 1 L .
L] ptanwing - MATERIAL ond [ .
' 1+ DRAWING '
SCHEOWLE 1 |
+ {screomans '
- HULL 1
PRGOUCTION !
SCHEDUNLE 1
OUTFITTING '
PRODUCTION |
L] ranning -
RESOURCE
|| attocarion
HETHODS ~
~ |_j cevecOPHENT
5
SIHAT [4
PLANNING b
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. . -

Two of the types of charts utilized in the model are referred to as "Object

" System" and "Formal Information System" charts respectively. 'To establish

them in context to each other we use the simple diagram below:

"The Data Processing System"

"Formal Information System"

"Object System"

N i g )

N

Ll easmer oo o 4L L et g A depr i e e o

N s g Lo f e (o - Ly 2l o b orn s (s RPN Y AN LEPRR / @

"Object System"

An information system exists to serve a larger system, this larger system
we refer to as an object system. Examples of object systems can be a ship-
yard, a function. A family of objects systems charts specifies an object
system.

"Formal Information System"

The formal information which flows within an object system is only a part
of the total information flow. Information also flows informally by, for
example, direct contact between people. It is often neither economic nor
desirable to formalize the infprmai flow of information.

“The Data Processing System"

The data processing system, be it manual or computer aided, is simply an
implementation of the abstract information system. Whilst the ToMaS model
provides the system analyst with invaluable assistance, special data pro-
cessing system have no place in the model itself, otherwise the organizational
independence of the model is invalidated.
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5. EXAMPLE 2

Detail Planning and Work Preparati on.

In the exanple chart we notice 0SB CHART

at: F A FUNCTION- PLANNING
th itd ]Slﬂ_ﬂbﬂlm CETAIL PLANNING/WORK PREPARATION

1. The chart bears the identi-.
fication P 7-which 1mmed1ate- 21542 fAr

ly indicated that - é:g;g e
a. The chart belongs
to the family PO

N

b. Since there 1is one:
digit in the identi-
fication, it repre-.
sents a sub-function
in the first level
or subdivision of
the planning function.

c. The chart is a detail
of node 7 on chart
PO.

. The large square and its .
contents represents the -.
object system, "detail
planning and work prep-
aration."

. The parallelogram sym-
bols represent units of
information and those
outside the large square
represent the environ-
ment in which the object
system operates.

PLANNING

4, Flow is invariably from
top to bottom on the
chart.

P
X8 PER OEPT,

21:71C 7C2:72A 7A1=728
5. The nodes 71 and 72 wll

be further detailed on charts P71 and P72.

6. The coding of the information units will also cross reference between
charts in the sane famly. For exanple 2Al on this chart will be found
to be a part of 2A on chart PO

Each chart is invariably 'acconpanied by a nore detailed gpecification of the
information units and next |evel. sub-functions.
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6. EXAMPLE 3

Scheduling of CQutfitting Activities

The formof this exanple chart is very sinilar to the form of the object
system chart, however, there are significant differences:

1. The nodes represent in this case some form for information
processing.

2. The flow lines represent precedence - for example, to produce
5A, revised, production program, IAl, 1A2 and 7A must be avail-
able,- the routine to produce the revised production program
being represented by node 5.

The information system charts are specified in detail in much the same way
as the object system charts.

I CHART
[~ uro | scueouLmG oF cureITTING acnviTies
1AL 1A2

ESSENTIAL lD:uIlFlwmw au NCGES 10 zn.oos
INFORMATION 1O ooucmw CHANGES TO
REVISE PROD, rmuzs CIVITY BREA

CRANE, RESU( 1ns FRom | Jooww. OELIVERY
. VISED KAL FEEDBALX FAOM scncous o
IPROGRAIE . [PHIDUCTION,'
LOADING AND uusluu.s
) EQUIPHENT

flMl. PRELININARY
PROOUCTION PECS.CTION
PROGRAMME PROGRAMME
FOR NEW FOR NEW
CONTRACTS CONTRALTS

YARIANCE IN
SCHEDWLE DATES

7C
SCHEDLLE DATES
INEW CONIRACTS

REVISED FRIAK Tioh VARIANCE FROM MLJVE_RI PROPOSED MIAL
PROXC TION PROGRAMNE CONTRACT PROGRAINME ACHYILIES
PROGRAINE INEW CONTRACIS OXXE

5A

g
4
3
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7. EXAMPLE 4

Information System Charts - Planning Function

The extent of detail present in the ToMaS nodel

correlating this exanple with the first exanple and the seven ToMaS basic

functions.

HESHIRLE  RECHRENENRT
REVISION

8r0

RESOURLE RLANIG

AC VT IRESOUNCE
DISIRI2UTION -

JB80 s82
[.DG PREPARATION I [.voa SPECIFICATION ]

XKD

|[$H~A"W '

X072

DATE PREPARATION

PROOUC1IOM SCHEOWE (2
UPSATING

00
limammnou

MAINJENANCE OF
DRAWING SCHEDULE

oY
* [MAINTENANCE OF
EOUIPMENT LIST

[1.4-]
ISIRAIEGIC PLANNING I

€0

IME"(OS PLANNING l

[-]

NO
MATERAL FOLLOW-LP

»»0 hd MNPS
HC 1HOTS DEVELOP-ENT SECIION BREAKDOWN,
ASSENILY METHCOS

200
lmr.uov FRIOW- 0P '

PO PP 8

PROECT PLANNING PRE - PROJECT
PLANNING

10

PAGSRA 1L
PREPARATION

REO
REGISTRATICN
STro

HULL ACTIVITY
SCREGLING

Ixo

DRAWING LHECX I
Tss O .
DRAWING £ MATERIAL
SCrEDING

uro
CUIFITING
SCHEDR ING

PRODUCTION PROGRAM,
NEW PRODUCTS
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8. STEPS |IN THE ToMaS ANALYSI S

The SRS organi zation and management team are regularly engaged to study
and recommend reorgani zation or indeed new organization-in shipyards.
Nornally this type of exercise will be conducted in three phases.

1. Pre-study phase, with the object to study and docunent
the scope of the exercise based on agreed terns of
ref erence

2. Detail planning phase, recommend and agree the new
organi zation structure with the client and prepare
detailed plans for all aspects of its inplenmentation

3. Inplenentation phase, inplenment the new organization
and establish all systems essential to its operation.

The ToMaS model has definite advantages to offer in all phases over and
above the general advantages of quality, consistency and economy. In
phase 1 the nmodel provides the project teamwth a functional franme of
reference to guide the study of the existing organization and its systens,
ensuring

that all aspects are studied in the mininum elapsed tinme
a basis for conparison

common term nol ogy

a docunentation formwhich is designed to aid the type
of analysis required at this stage.

In phase 2 the devel opment of recommended organi zation structure in detai
inplies a detailed know edge of the relationships between all functions and
sub-functions at all levels such that they nay be organized,to achieve the
yards objectives. To man each organizational unit effectively requires not
only know edge of the units task but also know edge of what it will receive
and what it wll provide. The managenment of the consulting project itself
requires that the total effort can be broken into sub-projects without

anbi guous interfaces. The object system charts together with their specifi-
cations provide an effective answer to these aspects of the overall task

The characteristic of phase 3 is invariably the study and implementation of
practices and procedures within organizational units as a number of individual
projects with individual project teams. The danger here is the creation of
ambiguity in the interfaces between the resulting procedures. The ToMaS
object system models are unambiguousiy interfaced thus if appiied diligentiy,
this danger is reduced to insignificance. However, the object system charts
are not sufficient in detail to ease the task of writing and implementing the

individual routines themselves and the review and adaption of individual data
prnr‘nccing systems.

VLT 3S e PPt et}

The information system charts represent the bulk of the ToMaS docunentation
and take the formof chart famlies with detail descriptions.
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