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' s ABSTRACT ‘ -

A STUDY OF MINICOMPUTER SYSTEMS FOR CONTRACTORS -
3 .
Réhan Ul Ambia Riaz

'The following topics are examined in this report:

1. The current status quo of computer usage by contractors.

2. Problems faced by contractors for wh1ch the use of computers may
provide, at leéast, a partial solution. . ’

3. Three eemprehensive hardware and software systems available for
the management accounting functions. '. 2

4. Major 1mplications of computer usage: for the firﬁ. ;

5. The essential elements of a framework for the assessment of'computer

[y

. system alternativeg/for the firm. _ ' R '

"“The information presented in this report was gathered by.heans of a

r

7
literature survey and interviewing of both computer companies and

contractors.

. v \
The major findings of this report are as follows: ‘

(1) Significant benefits have accrued to those contractors who have(\
computerized gne or more fun?tions. (2) Several comprehensive com-
puter systems are availeb1e-for contractors. Their use implies a:
rigorous approach to data collection and processing by the firm,

(3) There areasignificant implications for the firm adopting computer

f
systems relating to human,organ12at1ona1 functional and technical

aspects. (4) Contractd¥s are in need of 11terature d\rétted at their

specific concerns with respect to computer usage. Little useful infor-

mation is currently available in this regard. Recommendations for

“ e

' developing this information are suggested in this reporg, '
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’ ’ 1.1

!

CHAPTER 1

INTRODUCTION ’ R

The use of computers by contractors did not catch on in the 196Q's and

early 70's despite the advances in computer technology which made them

more adaptable to contractor needs. One can cite several reasons for

this, as fo11ows:

In general, contractors have not exposed themselves to develop-
ments in the computer field. They lack expertise on their

staff to properly assess the functions and the benefits to be

derived from such use.

Contractors tend to claim that they cannot afford the costs as-

. ' §
sociated with computer use (hardware, software, personnel) and

»

that the benefits derived from such use.will ngt offset the
costs involved, Consequently they believe that computers will

. . > :
just increase overhead costs.

&

Contractors express lack’of confidence and trust in the compu-

ter's calculations and output reports.

Some contractors believe that use of computers will result in
a loss of their control over the firm. Inherent in this belief
is the thought that their organizational structure and mode of

operation will increase in complexity.

: Little information is currently a&ai]ab]e on the e&ﬁént of computer usage

in the construction industry. Results from a survey conducted in 1972

by Revay (21) give some indication of usage. Of 3000 firms contacted,

1
?
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394 uséble respohses were received. Results obtained are reproduced

in Table 1.1. o

I .
’ vooT

3

Since 1972, deve]opmegfs in both hardware andfsoftware, particu]ar]} in
. b
terms of applications for contractors, have probably increased the rate

of usage. Some of these developments form the focus of this' report.

4

The number of firms in the construction industry which could poten-
tially benefit from the use of computers is quite large. If attention "
~is limited to contractors whose annual volume is in-excess of $2 million,

the number of firms in-the building sector alone is 762 (Table 1.2).

Over the last two decades the computer. field-has evolved very rapidly as

Ed

shown in Tables 1.3 and 1,4. Of considerable importance to contractors

-

N . ‘\
has been the development of small business computers. During this period,

the cost per unit of computing power has decreased substantia*]x. This
downward trend of cost cambe viewed as the leftward movement of the
breakeven point between manual processing and computer ‘processing, Figure

)\

1.1. : " : , , ‘

g,

Of importance to this study are the developments with respect to mini

and small computers because of the control they allow _the contractor

over his data processing and because of %heir relatively low cost.

For purposes of this report, no distinction is made between mini cgmpui
ters and small computers. The following description is based on refer-

ence [1].

A minicomputer may be characterized as a low-cost, physically small,
general-purpose digital computer. Its memory structure fanges from 8

to 16 bits and has a minimum primary word memory of 4096 (4K). ’The

o
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basic configurations of a'minicomputer system consists of a central pro- -,

. ( .

cessing unit (CPU), é number of “input/output devices and possibly soﬁe

secondary disk‘or cassette storage. Figure 1% depicts a typical mini-

*

- computer configuration.. The CPU intludes: - o e
- 1 ‘ h \ 4 ,'
¥ f g @

(i} A core storage memory with an operating speed between 0.5 and

-~ ’

-1 microsecond per cycle.

() A set of registers generally deSigned to' hold one word of data.

.
s ,
N
- y A .
‘
, ,
LY

(iii)  An arithmetic unit for performing arithmetic and logic

operations. . .
/

(iv) « * Ohe ar more data bases for faciditating data transfer to the

7

vartous CPU components.

~ »
a L

-

&

When selecting a minicomputer, the user*must assess his needs in terms '
-t . * *

6f~the,fol1gwing hardware choices [1]. o ) ' o

N .
: ’

(1) Dual processor,. sir}gle access. (')’ne processor handles communica-

* .
-’ .

tions, freeing the other processor to act as the monitor con-

thl and to handle qompi?atidﬁs and program executions. That’

is, it is generally a "one”JaqguageP processor system,

o

L s .7 St o C
\ “(ﬁi) " Dual processor, dual acqesé“‘gﬂg processor handles communica-
‘j'r' ‘ tiéns a@d monitor cbﬁtrol;lfthe other'proceséor hand]és ;xe—
- .' cution anq compilations.’ Advantage of this arrangemeng module:
» ! L ' r"" o 1) . . ' |
) (a) ‘Nu]t?-lénguage capability" . . .

$n
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" Four édvantages offered by a minicomputer are [1]:-

(i)

(i)

(iii}

(iv}

1

-4 -

(b)/ Ability to handle many simultaneous users

(¢) Ability to handle many programs effectively ;

»

Flextbility It permits the executidn of a Targe range of data

processing functions, provided appropriate software is avail- .

ab]e. : s 0

L]

L3

Adaptability The minicomputer is easily upgraded into a power-
fu] system because maﬁy compatible peripheral and memory ex-

) ] {
tension devices are available,

»

Low cost and e&se of use Relatively low cost is a major attrac-
tion, and ease of -use makes an in-house time-shared system ideal -
for a company that/%as;multiple users., Because of these feat-
ures, it is rea&i1y accessible to each user and offers many
programming lanquages to s&it ¢he:particu1ar‘user. AQditional

advantages include: .

(a) Increased use at a relatively fixed cost
(b) Low-cost access with protection of key,'sentitive data
(c)  Availability of‘éommon programs to all in-house users '

’
.

s .
It excels in app]iﬁifigné/;a11ing for special software and com-

munication capabiljties.

Foun, disadvantages facing qseFé of minicomputers systems are [1]:

(1)

J

. 7 - . L
Core-size'is more Timited than in larger systems, .



2
B}

J(d1) Execution times are slower than in larger systems.

(iii) - On an industry-wide basis, minicomputers manufacturers have not
O-

/ established themselves as known and responsible companies as

have the large computer makers.

!

(jv) The minicomputer's cost may well be less than the cost of its

peripheral devices, which means that the total cost\ét/ﬂhe

system is 1ikely 'to be much higher than the ba;ic computer.

The deve]opments in tomputer'technology discussed ipp]y that another look
is due with respect to the use of computers by contractors This report
therefore attempts to set fort% the current s1tuat10n in terms of moti-
vation to use the\computers, gxper1ence to date of those who are al-
re;dy using the Fomputers, av;ilability of hardwafe and software, impli-
cations of using computers for the‘firm and guidelines for se1e¢tjon."'

It is not the intent of this report to either advocate, the use of com-

. . puters or recommend against their use,

—
-

o ( S

-

d)
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1.2

OBJECTIVES OF THE REPORT

The specific objectives of this report may be described as follows:

]l

, To identify problems in the construction industry for which im-
proved management information systems and data processing

techniques may provide at least partial solutions (Chapter 1)

To determine what the introduction and use of minilcémpu;ers

has meant for construction firms;'by>mean§ of Titerature sur-
vey-and through 1imitéd interviews with construction comp;ﬁ}es
using a mini-computer (Chapter 1). (See Appendix 1 for ques-

tionnaire format)

‘To describe three major hardware and software systems available

for use by EEntractors (Chapter 2).

To identify the implication of computer systems for the firm
in terms of human factors, organization factorg, functions to

be performed and technical aspects.

‘

To provide a possible framework for the assessment of a com-
puter system in terms of its compatibility with a firm's‘re-
quirements (Chapter 3).

/s

In Chapter 4 of the ?eport, the major findings of the report are summar-

jzed. Recommendations régarding;further studies ip this area are also

’

presented. ‘ ’ : —

‘-

)
5
b
%,
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1.3 POSSIBLE MOTIVATIONS TO USE COMPUTERS . ’ ' ' s

LS

\Throughza search of the trade 1iterature‘eg. Heavy Construction News,
Engineering News Record, Construction Methods & Engineering Management

and limited interviewing, an attempt was made to document the experi- .

" ences of cpntrgctofs who have opted to use minicémputers and the

A ey
reasons for doing so.

L]
The companies whose experiences came “nto view included subconfractors, /
specixliy contractors and general contracting firms. Their annual

volume of business fange& between $5 to $20 millijon dollars. One of
& - . ‘ ] -
~ these companies has its operations spread over four western provinces

and the Northwest Territories. Peak employment in the past has reached

three thousand people [15]. A specialty contractor had an annual volume
N \‘\’ | . o
of $5 M which was generateJ’through execution of two thousand contracts

per year. This firm has ten operétiona] cost divisions [13].

The main reasons, cited in the literature and interviews conducted, for

implementing a computer system centered upon the need for accurate and

<

timely reports. The majority of firms were poncerned about the lack of
]

accuracy in their job costsreports and thé time it took to prepare them
manually. They were normally 1%te and were often suspected of cgntain- '
ing errors. For the labor inténsive cqmpanies the, problem of timely '
prebaration of payroll was a majoé concern. This problem was com;ounded
because jobs were spread over several provinces; various 1abouf types

‘were involved, various wage scales were involved and each provinde tended
4 »

3 .
to have different tax regulations and deduction-requirements.

{
4
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These contractors gtarted to think of using computers when expansion of
their business meant that mapua] processing even with adéitionql staff -
could not handle the comp]e&ity of record keepiqg‘_data processing and
report generation. Accompany1ng this thought process was the rea11za-
tion that late and erroneous reports affected proper dec1s10n makwng and

thus 1nh1b1ted thg firm from achieving its objectives. :

For-the compénies‘examiﬁgd, the ;%art of the use of computers ranged
from as early as 1969 to as late as 1976. These companies are using
several of the standard computer syé!ems available (tailored sometimes
to their needs) such as IBM System 3, System 32, NCR 359, 499 and Basic
Model 400 or 350 of MAI. In general, t%e companies started with 6ne
or two computer applications and then with the growth of the company
added more apé]ications to carry out almost all the accounfgng

functions such as payroll, accounts payable, job costing, general ledger
and ;}nancial reporting. -

\ . .
Almost all the firms reviewed expressed numerous benefits from use of

the computer. Majdr benefits cited include:

1. Reduction in staff. N

2. Clerical errors reduced. * : —
3. Accurate and timely reporting achieved. ‘
4, Ability to control 6perations more closely.

5. Better understanding of dperatjons and the ability to determine

accurgtely where problems lie. ' 7 1
6. Reduced time in payroll processing.

7. Ability to compare actual performances with estimated per-

formance in order to assess project completeness, overhead and




1! |

profits.
8. Tighter control over pricing . ‘ N
9., Savings were achieved through better inventory management. . -

-

'None of the firms examired had tried to duantify the~benefits achieve& -
but stated that the benefit$ obtained in different areas such as account;_,;,_<
payable, staff reductions and job costing haveipaid for the cost of: \
coﬁputerization,o@er a period-of time. One'usér"of IBM System/3 v
stated "We saved enough on payroll alone tp more than pay'for the

¢

System/3 installation [14].

- by

Adoption of computer processing,. however, is not without its problems,’
Additiona) data gathering in the field may be req&ired. Changes in

communication modes within the firm = e,g. oral to written will be re-

' quiredr More precise definitions of functions and roles are necessary.. .
N |

) ; \ ,
These and other implications for computer use are described in Chapter

3 . N\ i N M .
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4

not use‘Fomputers under any circumstances:

\

general accounting.

cashflow forecasting.

accounting have in-

Less than\$3 M yearly volume
$3 - 10 M yearly volume

)
A

t

> Above $10 M yearly volume .

TABLE 1.1

60%
20%
v 25%

USAGE OF COMPUTERS AND COMPUTER SERVICE

B\ CANADIAN CONTRACTORS [21

/

!

rd

—

/

e

Above
$10 M

71%

54%

56% -
8% - .

40%
16%

Extent of computer usage by the Industry
) ' \ .
1) 27% of all respondents use computer for payroll.
26% of all»respondents use computer for cost qccohnting.
28% of all respondents use computer for
4% of all respondentﬁ use computer for
9% of all respondents use compute} for schedu1%ng.
' ‘7% of all respondents use computef for esfimating.
s
2) 57% of those using computer for general
\ house computer installation.
A3
|
) Nevertheless, fhe majority of computer users rely on the ser-
\\f vice§ of EDP centers.
\ \'\ AR ,
3) The breakdown of the computer users follow the yearly volume
in a straight line.
" Yearly vq{ume; Less than
% ¢ $3 M $8-10 M
\
Payroll 14% 28%
Cost accounting 12% ¢ 34%
Geheral accounting 16% 34
Cashflow forecasting 2% + 5%
Scheduling - 5%
Estiqfting 4% 9%
4) The fo‘lowing is the breakdown of those respondents who would
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Characteristic

Major circuit
component

Speed .

Major storage
components:

TPy,

P . Online
» ' secandary

‘0ffline

-/

Major inpht .

¥ Major output'ﬂ

~Operating
. control

Major ———
programming
languages

Modularity

Simud taneity
Multiprogramming
Timesharing

v

¥

First
1946-1960

Vacuﬁm tubes
Milliseconds

Drums " °
Special
devices
Very dittle
o/

<

Punched
cards

Punched
cardsw

Punched
cards

Manual

‘Hachine\

- None

None
None

. None

.

) .
- & 12 -

TABLE 1.3

Characteristics of the Computer Geheratipn

Computer Generation

Second
© 1960+1964

<

Transistors

Microsegonds,

‘Core

Tape

Tape,

’Punched
cards

Line
printers

P

Queue
monitor
(software)

Symbolic
assemblies
and
compilers

Limited

Limited

Limited

Almost none

Third
1964-77727

vicﬁocircuits

Nanoseconds

Core
Disk
Drums
Tape & disk

Ipcrementa]
recorders

(tape,disk)

~ Cards

Line
printers

Executive \.
(software)

Symbolic
compilers

Extensive
Extensive
Extensive
. Available

Yource: Computers and Infomration Systesﬁ in Business,

George

%

J. Brabb, Houghton Mifftin Co., 1976._

Fourth (?)
197?2-

Minaturizéd’
microcircuits

Picoseconds:
o

Core’
Microcircuits

Core
Drums
Disk

Disk & tape
Incremental

recorders
Terminals

Line

printers
CRT
Microfilm

Executive
(software &
hardware)

Improved
compilers

Very extensive
Very extensive

- Routine mode

Routine mode
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Montniy « Hardware Cycle time “Storage

Generation Model rental characteristics Organization mucruseconfis access -
n 2
. First(1950s) 1BM $3200t Vacuum tubes. v 5 bstsidigut, 100 1 word .
'J":; 850 Memary = 3000 bits 10 digtsi (10 digtts)
- (600 digits), 1-4 Kt word
of drum memory “
Second 1BM * 34000 Transistorized CPU 6 bits/digit, 1 ’ 45 1 word (1 '
(1961) 1410 data channel,mem- digit'word digit)
’ ary = 10 K worijs . .
Third (1965)  1BM $5300 Monolithic cifcunts 4 btsidigit, 2 25 2 bytes (4 C
‘ . 360/40 more CPU features digitsrbyte, 4 digits}
B communications bytes/word .
N Py emphasis, memory = 4
» 65 K bytes .
Third-and- 1BM $6400 Semiconductor pri- 4 bitscdigrt, 2 0.77 2 bytes (4
a-half 370/135 mary memaory, virtual  digits.byte, 4 : . digits)
(1971) memaory, communi- bytes/word >

cations emphasis.
memory = 98 K bytes

{Continued) . o
Lost per
Access time Addtime per2 2-digit adds Rental hour mithon
per digit Binary add > digits per hour [1 — _ (manthly 2.digit
, (2) - (1) time, Binary add (4) = (5) (6}! (3600) rental — adds
Generation microseconds microseconds size microseconds millions 176 hours) (8 - (7)
3) (4) (5) (8) {7 (8) (9)°
\ 43 ; ’ ‘
First {1950s) 10 700 1 word 70 514 318 18 3500¢ -
(10 digits) : L
Second as 88 10 words 88 * 409 52273 5 56¢
< {1961) . (10digits) N
] Third (1965) 063 . 12 4 bytes (8 / 15 2400 330 11 125¢
. . | drquts)
Third-ana- 019 42 4 bytes (8 053 6792 536 36 0 54¢ \
a-nalf digrts) '
(197Y) *
. 'These hguras are 10r comparison 3mong machings Oecause gl the trmdesa contliguiations = ;nosoiu!.e COS!S are NOt Meaning'ui !
tCosts ara for antat ur CPU ang main memory No PRNPNErals are incltudeda Mo agustmen " 1s een maaa ‘ar intlatian
'OtK = 1024 {
M 1
‘ v /
- ¥ TABLE 1.4 :
: COMPUTER GENERATION .
. Source: Information Systems Concepts for Management by Henry C. Lucas Jr.
McGraw Hill Book Co, 1978, ~ . :
LIPS <«
, \
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80: ) {manual processing)
_ 5 Total cost
510 - ‘ {punched-card
Q 651 . processing)
» 80 P
= 55 -
3 50 . Assumed variable
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g 40 (computer 1 lies, supportive
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& 30
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Break even chart showing Cost effectiveness methods -
A hypothetical Example [1]
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- CHAPTER 2

2.1 INTRODUCTION

In 1977, some 73 electronic da%E‘procégf;ng firms in Canada had revenues ’ 4

in excess of $1.m1ﬁ1ion (see Table 2.1). These revéques consisted of

the sa?e of both hardware products.;nd data processing services and re-

late to the sale, lease and/or use of minicomputers to the largest

machines available. With respect to minicomputers and small compugggg

alone, a recent survey indicated that apprdximate]y 29 manufacturers

were providing machines that could be adaptable for use in the construc-~‘

tion 1naustry (see Table 2.2). Recent surveys of software [3] and ’ '
Appendix II developed for construction and related firms demonétrate‘that

many software packages are available in the areas of pre—biddf%g, con-

struction, office administration and equipment management [21]. Appli-

caéions in pre-bidding 1nc1hde contract documents, specifications,

materials and supplies listings, equipment scheduling, bid-drawing take-

offs, materials and labour cost estimates and subcontractor bid evalu- - e
ations.' For the constrdctjon phasey applications include budgeting,

CPM/PERT schedules and charts, manpower schedules, progre;§ payment ) ) J
requisitions, change orders, materials inventory, manpower and machinery ‘
allocations, operation and ‘phase scheduling, recora keeping and proérsss -

- Y
U

reports. For office administration, applications inc]qu general ac- -
W(w RL . b

counting, payroll, record keeping, progress payments, financial state-
ments, progressive cost analysis, cash flow contral (cumqlative labour/

materials and time/material costs, costs and profitability reports,

expense/budget monitoring, actual’vs. estimated cost assessment, project

1
1

Q
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~ status), materials and supplies ourchasing, delivery schedultng, inven-
. ! _‘ ) B . - .
tory control. For equipment management, applicatiqns include equipment

scheﬂd]ihg, replecements allocations, service/repair scheduling, order
and- inventory of rep]qggment Barts and éma]B tools and hardware dis-

tribution. It should be noted that much of the software descr1bed in

: K
. e Appendlx IT is for 1arge mach1nes as opposed to m1n1computers and small

" businesssmachines.

/ . . , -

- ! . -

. . The main objective of this chapter is to describe,"in some detail, these

o

S software systems specifically des1gned for contractors for use on sma]]

\ » computers. Supportipg hardware for these systems is also briefly dis-

[

‘cussed. The Systems se]ected are IBM's CMAS - Construction Management
o . R - “
- ) Account1ng System - des1gned for use on the1r System 32 and 34 mach1nes,

NCR's Construct1on Management System for the1r sys;em 499, 8150 and
. 8250 machines, and Burroughs MAQ system - Hanagement Accduntihg for
‘_i Contractor for u;q on their 880721/121 and 880-64/194 systems.‘ Informa- -
R < tion pregented herein has been obtained from pub]icaiions of phese firms
[2, 15, 16, i8,‘19] and by way of'extéhsive discusoion with thefr rep-

A . resentativeE. ‘Emphasis)has been p]aceo on the data requfred for the

systems and the information generated. .

I _ ’

e
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2.2 IBM - CONSTRUCTION MANAGEMENT ACCOUNTING SYSTEMS (CMAS)
IBM SYSTEM/32

2.2.1 Qverview and Major Features
' Y

s S
CMAS is a modular system consis;{Rb oﬁrfour modules which are:
‘ Payroll ’ — )

Accoﬁnts Payable
Job Costing . | .

‘General Ledger

These modules are designed to function both independently and as an in-
tegrated package. A1l the modules can be tailored to meet specific

needs of a contracf;pﬂ/,This is done throygh a special procedurq gg]]ed

., "system tailoring procedure". " (STP)

-

" Each application module has its-own set of system initialization ques-
: tions which are useg to input to the STP. Before the contractor imple-

ments any one of the CMAS applications, he has to answer the system

A

ipitialization questions, perform STP, and build his unique agétgm,for
each application he fntends to use., Different parameters and option§

handled by STP are given under the description of each application in

I3

section 2.2.2.

The advantage of S.T.P. is main]y)that 1t”proviaes the contractor with
a method to change the system to reflect changes in his business as

they occur.

[T

\ When a module is ipdependent]yhinstalled the funct?oﬁb perférmed by‘th

e e S0 T P s SO
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" module are coﬁp1eted withiﬁ tﬁat module. When the modules are used in
an integrated app1icatidh'information produced by.one module thqt?is
‘requiired’ in anothe; ﬁqdu]e is automatically traqsferred to that module.
Figure 2.1 depicts how the modules function and interact with each'
other and how different reports’are produced through ;ystém processing.
A detailed description of each modude ‘and the dqz§i1s of'various in-
put and output,feporté are given in thé following/section. ' Where pos=~

. \ . N .
\sib]e reference to the step numbers in figure‘z.l have been made in this

description. .
2,22 CMAS System Description \ i
I.  PAYROLL MODULE L
o ,

N
The payroll module uses informat{on féom payroll time sheets to calcu-
léte/the payroll, provide year-end reports, and if required union re;
ports. A field repoétihg capabi]ity'éan 6; used in,prbjecting labour
costs and‘pfbfits of t@e job. An additional féatufe of this module pro-
vides for the autdmatic reconciliation of the pay}ol1 bank account.
Figure 2.2 depitts‘the information input to this module and the output
~  report gepé?ated as a function of the level of input. The payroll ‘
module is designéd to integrate with other CMAS modules: It, however,
}operates‘independently' if desired by the contrﬁEtor. :Through the use
of SysFem'Ta11orin§ System procedure (Step 2) the contracto} implements
certain ;ptions depending on his specific business requirements. These
are selected whfle building the System Tailoring file. Once the file

is built.up, system processing automatically fgl1ows the instructions

of the Tailoring file. Some of the major tailoring options offered are

PR SO WP
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as follows:

2.

4.

6-

8'

-‘ 9’

10.

11.

, [y
) -~

Use of Security Code to secure payro]1’1nforhation;
payroll distribution by General ledger account number;

Saving of General ledger entries for later posting;

& .
maximum check amount payroll module is required not to exceed;

-l

: . . |
Minimum check amount payroll module is allowed to write?i\(gf

anx'check is below this amount, no check will be issued).

Maximum nqﬁber of‘;egular hours per day/week a Eerson should

work; -
3

1

Minimum number of regular hours per day/week a person should

work;

A

Labour cost distribution (costing reports) required or not?

{ f
r

Ability to override the employee's normally assigned job/class
. /
Employee type on payroll account

Ability to enter employee transactions with union distribution

Keeping records separately by each company if the tontractor

v

has more thanh one.,

-

¥

- As the stiness.changes the payroll modile can be modified tﬁrough the

system tailoring file. Examples of parameters which can changg are:

- 1.

2;

' ) !

?ing]e Company to multiple Company ’
) s

Tax Criteria

-
A
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§

Addition of various management reports

Level of details in cogt distributiong

(" [

Addition of sacurity accesslcodes

Addition of automatic General ledger updating *

4

Time sheet data required’by the payroll module is entered in two'stages.

First the following information is input once per group of entries.

\ N .
- Day number B ‘ \ !
- Week nuwber‘ : ‘ \ . .
- Union number \
- City’number ) |

- Province number

- General ledger account to be charged

- Employee type (apprentice, journéyman, g;c.)

- Company number, job number, pay item, cost code, éosi type,

Job class.

\ ‘ s%

- Company number, equipment number ({1f charging equipment),

1
cost type. J > ‘ ‘
7 ! v
. .

- oy
Once this information is input, then manhour information ; entered as

fb]lows:

Man number |

.= Regular, hours worked - -

Overtime hours worked o j )

e«

TSR

NIPPE

LU SRS A e e
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This process ‘is repeated for each group of entries.

PAYROLL REPORTS .

Once time sheet information is entered into the system (Step 1) and veri- -
° ~

fied for correctness, the payrq]1 is calculated, checks are printed, and

payroll reports prepared. Eleven differeht steps are automatically per-

kY

formed.

-

(i) ,  Payroll Edit-register The time sheet data is-printed on the

edit register and errors noted. This is to verify that the

data is consistent with the data already stored in the system.

(1) Current hours proof It provides a 1isting of all payroll in-

.formation to be checked and' reconciled prior to calculation of
¥

. the payroll.

L} '

t

\
(iii) Gross Earning Register This indicates the gross earnings for

each employee who- worked during the pay period.

(iv) Payroll register is printed showing payroll data for the period.

Toa
g

.

(v) Payroll checks with all pertinent earning information are auto-

matica]]y}printed. . As e;ch check is printed, the system adds

ch;ck reconciliation information to an outstanding re-concilia-
o tion file. This information includes company number, check

number, employee number, check amount and check-date. This

greatly simplifies bank reconciliation.

Qvi) ‘- YTD Earning register This register 1ists year-to-date (YTD)

-

el wt . AR
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(vii)lf

(viii)

(ix)

(x)

'

' (xi)

jad .

' earnlngs for a]} employees. ‘It is used for federal and Quebec

tax, UIC, CPP/QPP'and Quebec medical repof%ing.

Employee deduction register This'register lists all miscellan-

eous deductions for each employee for the payroll period.

Employer contribution register lists all contributions made by

the employer on behalf of the employee. Taxable and non-taxable

contributions are itemized.

Labor cost register ' This highlights the hours and dollars *
charged to the job for the distribution specified by the con-

tractor.

Payroll distribution jowrmal It is printed showing the distri-

buti&n by general ledger account number. The payroll journal
can be used as the book of original entry for general ledger
accounting. The automatic preparation of the Qayroll distrib-
ution journal can save time and dollars in accounting, auditing

and posting. If the contractor has the General Tledger module

‘%nsta11ed, CMAS updates the proper General ledger accounts at

this time:

iob/EmQ}oyee Report ’Th{é report lists all employees and their

pay for each job worked during the pay period. This report can

be used to substantiate bi11fng to contractors and to identify

and control problem areas.. This report will print all active jobs.

’

Figure 2.3 QQpﬁcts four of the major reports prepared in the pay-

roll~processing phase.




A

- 24 -

~

FEDERAL AND PROVINCIAL REPORTS (Stepoﬁ)

o/ v

The pravincial and federal updating aspect of thg{payrolf module calcu-

lates and prepares the T4's and TP4's requiréﬁ by Federal and Provincial

Governments on continuous pre-printed forms. ‘

~

 UNION REPORTING (Sfep% 4, 7) - K

Standard union deductions are used by the system processing tg prepare

two standard union deduction reports and local union reports. These are:

[

(i) - Union Calculation Register It lists both employee paid union
deductions and employer paid fringe benefits. - These deductions

may be taxable ‘or non—taxab]e;‘

(i1) Weekly Union Listing This provides all the infdrmation used to

produce union reports. It can be prinfed and reviewed prior to

<

printing the actual union reports. This 1listing can also be

prepared monthly.

(i11)"  Local Union Reports Two local union reports are provided. One
report lists all deductions by each employee; the other lists

all deductions for each union by deduction type.
\

OPTIONAL REPORTING

i

The pa?%oJT.module provides a number of optional reports as needed, asién
automatic by product of payroll processing. The main feature is the field
report worksheet which enables d& contractor to include field progress (as -

measured by tﬁe field superintendents) in management reports. .

///' ' .
/

/
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f \

Following are the reports Qenerated: | ),; .
(1) C.I.C. Report This report itemizes the vacation pay igﬁleach"
p employee in Quebec, and summarize; the amount due the chmis- '
sion, ' . .
. £ % “/
(i) Equipment Labour Cha;ges This report lists maintenance hours

on equipment by pay period.

(ii1) Field Report Worksheet It is a turn around document used by
field personnel to report quantities put-in-place or percent&

age complete during the ﬁhy period.

(iv) Check Reé&nciliation Register This report pravides the current
status of all checks, both outstandin@sand reconciled during
the pay period.' This is an accounting document &ﬁd assists
tﬁé\operator in reconciling checks and also provides h;rd copy

to determine if'a11 entries are correct,

MANAGEMENT REPORTING (Steps 5, 9, 10)

-

If management is prepared to collect information regarding job progress
in terms of quantities placed and/or percent complete, t%en the CMAS
system can generate reports useful for the job\contro] functions by pro-
cessing this data q]ong with the labour cost déta~pr9viou§1y described.
 The additiona]vfield information required is shown in Figure 2 and cor-
responds to step 9 in Figure 2,1. The reportﬁ\generated by use of this

information are shown in Figure 2.4. They include: ‘ .

4

’



— (i)

(ii1)

(iv)

2
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Labour Cost Report highlights the hours and dollars charged
to the job in the cost bgeakdown already selected. The detail
of distribution, breakdown and reporting is dependent‘upon op-

tions selected during system tailoring procedure.

Labor Cost Report By Period prints the hours and dollars dis-
tributed to each job. This report has the same optionsu(job
tota]é, averages only, priority cost codes or specific jobs) as
labor cost reports. Many confractors desire a comparison of

labor hours and dollars per cost code between different periods.

Labor Cost Report; % Reported This labor cost analysis report

projects hours and cost based on work performed to date in

terms of percent complete. The report projects the job status

'
at the end of the job to determine whether cost will be over or

»
under estimated cost. The following calculations are used in

the labor cost by % reported (see Figure 2.4),

should-be hours = (reported percentage completed) x (esti-

mated hours) /

(Projected hours) = (estimated hours) +

{To date hours) - (should be hours)
(Percentage reported)

L

The’ should bg dollars calculations use the same calculations

substituting dollars for hours. i

Labor Cost Report; Qty % Reported If reporting by quantities
(units) in place is desired, this labor cost analysis report can

be prepared. It utilizes quantities put-in-place or percent

N <
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]

jected cost.’ o \

e o follows:

»

hctual qty put in place -
(estimated quantity)

Percent complete =

Also:

'

Projected cost = (estimated dollars) +

(Actual dollars to datey - (should be.dollars)
percentage expended X

over or under figures per cost code.
.

R

The‘following calculations are used in this report:

estimated dollars
estimated quantity

- Estimated Unit Cost =

complete (as reportéafon field worksheetj to calculate pro-

If the percentage completed is provided f;om the field, that

figure is used. Otherwise percentage complete is calculated

hours to completion. Note that thisimeasure of percent com-

field report worksheet to calculate unit cost-to-date. The

as

’ 4 .
Should-be-dollars = (Percentage complete) x (estimated do}lars)

In addition to projecting the costs, this report also projects’
N\

~ . )
~ plete may not 'be representative of actual progress in the
field, ‘ - - I
(v) Labor Préductivity Report This report utilizes data frop the -

Tabor productivity report also calculates and prints the projected




) . :

s ‘ [over (or under) to date] = [(estimated unit Cost) -

(Actual unit cost)] x Actual qty to-date

(actual cost-to-date) . | B
(Quantity to-date) . :

4 «

4 ‘ (To-date unit cost) =

(Net change unit Cost) = (Unit cost this week) - (Unit cost

to date) 1

If the result is posi&ive. the plus sign prints indicating that tHe unit

cost this week is rising in relation to the to-date unit cost. If the

j——g

result is negative, a minus sign'prints, indicating that the unit cost

is trending downward in relation to the to-date unit cost.

N

[Projected over (or under)] = [(esygmated unit cost) -

{(Actual unit-cost-to-date] x (estimated qty) .

—

{

If actual quantity exceeds estimated quantity, then over (or under) to

_ date and projected over (or under) = (Cost) - (Total actual cost).

g I ACCOUNTS PAYABLE

General Description

The "Accounts payable module" integrates with other CMAS modules to pro-
vide a tailored” package in accordance with a contractor's needs. Figur;\
"2.5 shows the input reports required for use of this module and the out-

put reports generated.

The system tai]oriﬁg procedure” enables the contractor to select certain
accounts payable functions based on his specific business requirements.

Following are accounts payable criteria which the contractor -himself can
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Once the

received

the information to the proper records and handles the remaining payables

functions automatica11y. CMAS writes the checks and updates the proper -«

records.

;/////;a11or to his needs:

- 29 -

I

§

Level of detail -in cost distribution (pay item, cost,code, cost

type, equipment)

multi or single company

Maximum. check 1imits’

4
4

General ledger account number

Addition of security code

‘e

Addition of automatic General 1ledger module updatung

»
¢

vendor invoices, prepaid checks and credit memo sheets have been
‘ ]
and approved, they are entéred. From this point on CMAS posts

0

Additiona11y'the sysfém provides input to the General ledger

(if}insta11éd) through the purchase journal and through the cash dfs-:

-

- -
T P T SR AP o i R A 7 - TP T S

L

' bursement journal. If the job costing module is 1nst$11ed, the A/P_modu1e

< automatfca]]y provides input’through the purchase journal.

J INVOICE. PROCESSING CYCLE (Step 13)

- ()

2

Accounts Payable Edit Register MAfter all information is'edtgred,

theyaccounts payable-application passes the datg through ex-
tensive editing. An A/P edit regisgér (figure 2.6) is printed

which 1ists all entered information o thaf visual vérification

-

can be made. The advantage of this editing is that errors are

@

1



(i1)

(ii1)

(iv)

costing.

.tailing all invoices being used to update job cost records,

- 30 -

minimized throughout the system.
‘ ’ N

. the module producgs the purchase journ$1 probf 1istihg which

€

" to the actua1 processing of open payables and updat1ng of JOb

L]

Purchase Journal 1t is the permanent account document de-

/

general ledger records and to update the open payables file

by adding new invoices to that file, -

JOpen Payables Posting Register The system combines existing

open payables data and new payables to produce an up-to-date

open payables posting register. The postihg register identi-

v

fies each invoice entered during each batch, Ehowing doTlar

>

amounts and indicéting whether it was a prepaid check.

M

=

PAYMENT PROCESSING CYCLE (Step 13)

(i)

.

£7.

: c. by specific vendor

Payment Selection The operator can select invoices for pay-

ments in a variety of ways which are:

a. by due dates /

E4 . ' 1

b. by specific job

- T

d. by specific "invoice

L [ o
Cash Requirement Heport After invoices to be paid, are selected,

the, system produces a cash rEquifement report which identifies

each invoice to be paid and the total cash required®

1s used to proof the 1nvo1ces and their respect1ve totals. prlor

 Purchase Journal Proof After corrections are entered and edited,

L
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i)

.SUQEEE)RACT’REPORTING (Step 16, 17)-

Casﬁ Disbursment'JournaZ 'The,nexf\step is'the-production of

" cash disbursment journal (figure 2.6) which details all dis--

bursments for invoices to be paid. At this time the system J

" also updates the General 1edger'app11catton (i? installed). ¥

&)

Accounts Payabzé Checks Accounts payable checks are automati-

—cally printed based on the selection method already chosen.

»

When subcontractors are involved in projects, the module is capable of

producing accounting for sub contracts, through the data entered by sub-~

contractor invoices.

(1)

(1)

(i11) |

J(‘iv) |

-

° Y

Sub-Contract Status Posting First a subcontract. status post1ng
’reg1ster is produced .which shows the totaT gross amount, re-
tention amount, and retained taxes of all invoices to be- posted

to eiising sub-contracts. AN

<
Sub-Contract Status Report By Vendor This réport 1ists all

)

subcontracts in vendor sequence, showing the current status of
. each subcontract.” Information shown inctudes the subcontract
)
amount, amount billed, how much, has been paid and retained “to

¢
date and the current balance. /

Sub-Contract Status Report By Job This report contains the

same information‘as in the report by vendor; however, it is

listed by specific job (figure 2.651 )

ot

3

Sub-Contract Puyment-Listing " After the cash disbrusment journal .

@’
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*
~

is printeq/(in payment processing cycle), the subcontract pay-
ment 1isting is printed. This register identifies all sub-
contract payments to verify payments made to subcontgactors.‘
MANAGEMENT REPORTING CYCLE (Stép 17) . ' -
" .

Management reports are available.upon demand. These reports aid manage-

ment in détengjningvthe status of sub-contracts, accounts pagables, and

vendors. No special gequence is"required to be followed in generating

the ;eports.

- (1) Open payable listing by due date It cefitains the current status ~
‘ of all outstanding open payables.‘ The report provides the 1list
showing all invdicgs currently due. It also gives totals of

those invoices thirty days past due.

(i) Open’PayabZe Listing By Vendor This report ldsts all open pay- o

ables grouped by vendors.:

»

(iif) Vendor Analysig Report This report 1i§ts by vendor the amount
of business transacted with the vendor for the year.. In addi-
tion it also shows discounts that were taken, and thgée not

taken to-date.

-(iv) Accounts Payable Triai»@glance By Vendor This ]15;5 all in-
. voicestand existing sub contracts associated with each vendor.
. This g{ves an accurate picture of a contractor's short te;m
Tiabilities (invoices) and 1oqg term labilities (retention and

retained taxes).

>4

(v) Accouqfs Payable Trial Balance By Job This report lists the

¥ AT ety S T Eheas

- . , -

R e R T

TP



e i s R R

) IR : -33 -~ )

7 ~ N

same information as that contained in the trial balance in ven-
s 5 . .

dor sequence; however, it shows 1iabilities by specific'jobs.

p}n
{ oo

'CHEQUE RECONCILIATION CYCLE

As accounts payab]é cheques are printed (in payment processing cycle),

»

'the_§ystgm‘automatica11y adds records to the cheque reconciliation file,

1

\ which is used to reconcile cheques with the bank statement.

3

Next, the CHEQUE RECONCILIATION REGISTER, the permanent document 1isting
911 cheques reconciled ?y‘the operator, is printed. 71n addition, the

register also lists all outstanding and, voided cheques.

()

] -

II1I.  ’J0B COSTING MODUL

General Description
o P

Figure 2.7 shows the input data required and output report generated

by the Job Costing Module. The flow of calculations in this module to

}

dgtermine/overa11 profitability is depicted in fiqure 2.8 .

.
A

The job cosiing module can function independently or be integrated°with

P \
}other modules. The payroll and accounts payable modules automatically

provide the labor, material, and subcontract expenses for the job costs

-

reports, if originally input through these modules. ,

JBefore J.C. module Jis made operational, the contractor has to perfbrm

the system tailoring procedure. UsTng job cost system tailoring initiali-

- /7 ’ \
zation questionnaire, he specifies parameters for his company.. These

pardﬁeters can be changed at any time when adding features or functions
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within the requirements file to reflect changes in his company. These

4 4

parameters are:

oy e

N
|

1. "~ Security Codé
2. " Pay item (sub-job) distribution capabilities

3. Cost code distribution capabilities \

4, Cost type distribution.capabilities #
5. " Choice of standard cost types ' . | . ;
6. .'ﬁsléction‘of ]abor,‘materia1, sub contract, and equipment cost

3 type codes . ‘ . ‘ ,H
.%ﬂ | Records keepinébcapabilitieé°for mu]ti-company - organization .

Inputs” to the J.C. module consists of any transactions whicm the con-

P 3

tractor wishes to charge to a particular\jjob. Examples of those trans-

\
“actions are: . )
1. Materials . . ‘ - /’ |
2. * Billing/Income ' i
3. Equipment - ' : ‘ ‘ %
4, General Expenses ' E
5, "Materials for Inventory !
6. ‘ Subcontractors | | 2
. . : |
If the payroll and accounts payabfe modules are insta]led: the need to " w
, enter transactions distributing labor costs tbﬂjobs and vouchens‘dis- LT

tributing subcontract and material costs, does not arise.,

A !

. !
Prior to %ntering the transactions, manual totals are done of the num-

— b~!
ber of transactions and the amounts of transactions,
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*

Depending on the contractor's preferences as indicated in the system

tailoring procedurq, the system prompts‘the operator to enter the ap-

propriate data from this list: .
. z

1.

Through system processing four major cycles are carried, as a result of

- Dollar Amoﬁnt

Cbmﬁany Number
Job MNumber

Pay Item 2
Cost Code

Cost Type

Transaction Source z -

General Ledger Debit Number §>-\\\\\

General Ledger Credit Number - 4

. N

which differént reports are generated as described below:

VOUCHER PROCESSING CYCLE (Step 20)

(1)

(1)

'percentagé completed to date.

| -

Job Cost Edit Register After all job cost transactions are

entered, the data is extensive1y(edited. Errors are flagged

on the edit register which 1ists all transactions. Errors are

’
then corrected by the operator. :
Job Cost Proof After corrections are made, the job cost proof
iisting prints all transactions since the préceeding job cost
journé] was printed. If fixed reporting is also implemented,

the operator is required to enter duantitieévput in place and"

i ~
|

e D el i Tt avensn Yot - ML G o
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Job Cost Journdl~ The job cost journal is now printed on which

all job cost transactions are journafizeﬂ...lf the General
t
ledger module is not installed, the job cost journal is used

PR TR JPCHNEPREE IRV N Y

for manually posting journal entries into the general ledger !
' N "

books. . : - T
- \

.

COST ANALYSIS (Step 24)

(1)

(ii1)

(iv)

. \
1 - .
t

Field Report Worksheet (Step 23) This is utilized as the turn-

around document from the field to obtain éuanﬁities put in place o

and percentages of various activities~coﬁb1eted. "\ - :
| 4

Job Cost Analysis by Job The job cost analysis by job provides ]

the conﬂractor with the status of all jobs by major cost types,

On the report is a breakdown of the cost types at a specific

perioi in time (Figure 2.9), This a]]owglnaqagement to monitor

the prdgress of all jobs to determine if any cost types are

getting out of hand., Cost types included on the report ‘are /

direct labor, material, subcontract, equipment and general

expenses.
- ;

Job Productivity Report If the quantitites have been reported, - o
the system prints a job productivity report (figure 2.9). This

-~ -

report shows estimated unit cos},\and to-date costs. Printed

‘on the report is the calculated to-date -and projected profit

or losses on each-work item. ,

Job Cost Analysis By Quantity/Percentage This report uses

n



—

quantities to-date, percentage completed, estimated cost, and
to-date costs to calculate project cost at job end. Projected
total cost can be compared to estimated cost to spot unfavor-

)

able trends (figuﬁg 2.9).

- .
COST ACCOUNTING CYCLE (Step 25) .

(1)

(i1)

. CASH FLOW CYCLE (Step 26) l

Job Cost To Date Report It provides a breakdown of the costs
of different work items on each job (figure 2.9). The costs
are accounted for by period. Percentage expended is the ratjo
of actual cost to date to estimated cost. Remaining cost is

the difference between estimated cost and cost to date. This

advises the contractor of budgeted dollars remainiﬁg by cost

‘breakdown.

v

Job Cost Status Report This report represents an accounting of
estimated cost and estimated billings. It also ééntains the
difference between costs and billings. When income is also
shown on the rgport, the contractor can easily compare costs

with income.

\

(1)

Job Cash Flaw Report Important profitability information by

cost code i prihted on the job cash flow report (figure 2.9),
Q
Progress from the field as reported on the field report work-

sheet anq cost data reported into the job costing module are -

vut{lized to project profitaﬁi]ity. With this report, the con-

tractor determines which work items are meeting profit projections




and ‘which are not.

(ii) .Summarized Cash Flow Analysis Thi§/provides a breakdown of '
cost Qnd billings by each individual job and projected p;ofit
or loss for each (figure 2.9). The totals of this report

provide a summary of all projects in the company.

/

IV.  GENERAL LEDGER MODULE ’

General Description .

Figure 2.10 shows the input data required for the general ledger module
and the output reports that it generates. Although this module can func-

tion independently, it is normally integrated with other modules.

Using a pre-designed referencing system, CMAS posts the appropriate
genéral ledger account when postings are entered by the operator to the

various CMAS journals.

7

The CMAS General ledger uses standérd double entry accounting procedures,
It prepares financial statements (monthly/quarterly/annual income state-
ments and balance sheets) as a by product of the general ledger account-

ing function,

The System Tailoring Procedure allows the contractor to have one or more
companies. He has a choice to use his own chart of accounts or the CMAS
standard ledger accounts. Also a choice is offered to use his own fin-

ancial statement)formats or, the suggested CMAS general ledger formats.
7l
Normally, thé\genera] journal is used to enter miscellaneous transactions

W
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»

not affecting other modules. In a fully iﬁt%grated system, these modules

‘(payrol1, éccounts payable, job costing) post automatically fo the gen-
eral ledger.” If the systems are not integrated, the contractor uses the

general journal input to enter the transactions from these modules.

r The system processing updergoes three major cycles consisting of various

¢

outpuftreports and files, These are described as follows!

~

G/L VOUCHER PROCESSING CYCLE (Step 29)

(i)« General Ledger Proof After general journal items are entered,

the general Tedger proof listing is printed. This lists all

transactions entered since the pkeceéding general journal. This )
report is used as a check fhat all transactions vere properly i
\entered.
(ii) General Jburnazi\gften the general ledger proof has been veri-
fied for cérrectness a general journal is printed. This lists
all general journal transactions of the particular inpuf run.
As a check totals on the general 30urna1 should balance to the
totals of all batches entered/since the most recent general | ’ ‘ c

° journal. !

MONTHLY PROCESSING CYCLE (Step 31)
After -the general jéurna] is printed, the contractor can begin the monthly

cycle in order to produce the following reports.

\

]

(i) Finaneial Statement Worksheet This lists the fota] debjt and

3
P
PEAN

/ -
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credit balances of each general ledger account (figure 2.11 ).
The income or loss for the month is reflected on this document:

for subsequent entry.

(1i) G/L Monthly Audit Listing This listing can be printed to pro-
vide a 1isting of all transactions for the month or of journal

totals only.

-

(iii) Selective Monthly G/L Audit Listing If the audit listing is Ii
prepared by totals only, and there is a need to examine a ques-
tionable journal, a selective general ledger audit listing is

I
printed.

J : ’ )
. (iv) Monthly G/L Trial Balance The G/L trial balance is retained for
-y
1"\ — the year-end audit. Listed on the trial balance are all trans-
actions for the month in the generai lTedger account sequence.

Total debits should equal total credits on-this trial balance,

(v) General Ledger Listing This report provides a one line summary

of each journal ledger account and prints current and year-to-

) )

/

date balances.

(vi) Monthly Statement of Income The monthly statment of income shows

’ ‘ the income, expenses, and net income or net loss (figure 2.12).

(vii) Monthly Balance Sheet The balance sheet Tists all assets, lia-

bilities and capital as of a:specific date (fiqure 2.11).

)

ANNUAL PROCESSING CYCLE (Step 33)

(i)- . G/L Year-To-Date Audit Listing This listing is printed by

-

et
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general ledger account number and is the first step in the
year-end closing. Listed on thé,report are monthly debit

“~and credit amounts for the twelve previous months. This

N

1isEing vérifies that the data is in balance.

[

(i) Annual Statement of Income An annual statement of income is

printed showing the income, expenses, and net profit or Toss

¥

for the fiscal year (figure 2.12).

(iii) Annual Balance Sheet The annual balance sheet shows the as-

sets, the liabilities, and the capital as of the last day of

|

the fiscal ye&r (figure 2.12). - o

|

2.2.3  Hardware Confiquration Required for CMAS S \

The ,CMAS system has begn deve]opéd for use on two IBM computé? configur-
ations, System/32 and System/34. The main‘feature of thgse systems are

1

presented in Table 2.3. ' N ,
The cost’ of hardwaré_js very dependent upon the type and number o# peri;
. pherals used. The base System/32 hardware cost is- $38000 and that of

System 34 is $§]600. The company po]icy is lease oriented. System/32

is Teased at $900 per month while system/34 is leased at $1300 per month,

-

v

2.2.4 Assessment of Contractor Needs and Implementation}(% the System
]
- \ - . ﬂ' AN
A brief discussion was held with IBM personnel to determine the mannér’

I

¢ . ! . - / ’
in which they assess the needs of the contractor. The overall 'flow of

actii?ties ipvolved in’this process including system implementation is
o
shown in figure 2.13 ., IBM's literature suggests that thiss process re-

£

quires approximately 5 months. On initial contact with the contractor,

\ . ;o



.

. \
'y : - 42 - . —
. 4 - .

_the company determines the client's need and problem areas. This is

done by a detailed study of their existing system. A questionnaire is

3 ) / : i .
used to ascertain details regarding the company size, type, organiza-

tion, information flow, and volume of information ﬁandled. This ques-
- * -
.tionnaire was not made available to the writer as it was deemed -confi-

dentiq} by IBM, . . ) -

The results of the survey are then studied by IBM's system engineers,
; " so that the CMAS system may’be'fittéd to the contractor's needs by way-

. , " of the system tailoring procedure described previously.

¢

S . Once the system is designed, approved, installed and implemented the

software is constantly revised as per the growing needs of the contrac-

tor. The system is advertised as requiring no special computer know- -

~,
N

led@e,of the customer and no special EDP staff is necessary to run the

system. IBM offers a training programme for company, staff as part of

* the installation contract.

R
&
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2.3 NCR - CONSTRUCTION MANAGEMENT” SYSTEM (SYSTEM 49§/8150/8250)

- ‘ 2.3.1 General Overview

-
e . 2,

I

-

The NCR Construction Management System, is designed tb meet the accouﬁt-

tem is sjmi]ar in-nature to the IBM CMAS system and consists of the
. ( e N

- * following.applications:
Payroll ' .
Accounts Payable
Job Cosy

General Ledger
. , . :

/ . : T . ' L .
Two additional modules are availahble, one.dealing With accounts re-

ceivable, the other with material and equipment. .
. ° )/ - L3

The software was basically developed for use on NCR's line of mini-

computer and small business computers such as NCR 399 éqd NCR 499 and

- system 8150 and 8250, The system flow and description presented here-’

in is based on'the system 8250 manual (19).

‘o

.. 2.3.2 System Description A"” L. o

Introduct%on )

. * . ! .
. ‘ - O P
, g N L

° gy

Fig. 2.14.shows the. general refaiionship’of all the abplicétions and

| ‘ _— their interactions. The flow chart depicts how the input is fed into
; o . the various modules, processed through.system processing and then in-

corporated into the master files, ’ -

n‘ﬁ

PP OSVRE S R W O Sy Y

ing and reporting requirements of the construction industry; This\syE-
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)

An optional feature is the Accounts Receivable module Wpich gets its

input through "input authorization déta" and General journal. The out;

ﬂput reportsnare invoices, statements and data on everdue accounts (called

an Ageing report). . .

PAYROLL APPLICATION ’ . o ;o

.Input to the.sysiem is through payroll time' tickets. Header informa-
tion such as g_mployee ﬁame, number, trade, per“iod, social security &\
number and job number last worked are printed by the system automati-
cally in sequence of the Tast job worked. The foreman, on the job *
site, completes the time sheet by recording hours woqﬁed and cost codes

for, 1abour distrijbution.
)

Using this information the system then provides the following reports::

<

b4

(1) Gross Payroll Distrébution After alj transactions have been
entered from, the time tickets the §ystem prints this report
in employee number sequence (figure 2.15): This report shows
. earningsvand payzperiod totals for each employee, This daEa
is used to cheek hours and earnings prior to calculating and

printing the final payroll.

(i1) Payroll Check After the hours and earnings on the gross pay-
able distribution repoft have been verified, the system prints

payroll afpecks and earning statements.

(114) Payroll Earning Register This register serves as a permanent
.

record of all checks written.

Y

b et e PR G e 18 8 o
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i

(iv) +  Certified Payroll Report This reﬁgrt is-prepared for all . .,

American government re]ated‘jobs.

(v) ' Monthly Manpower Uwilization Report The report is printed

on demand. It lists the number of employees by trade and

ethnic backgxgund in job-number sequence (for American use). . \ )

. - .
PRENPRE AR TETE . 7Y

< .

-{vi) Union Fringe Benefit Répo%&z Printed each month, t;}s union . : y :

, report provides both deductidns and fringe benefits as.re- t

quired by the unions. « ‘ %

(vil) Employee City/State and Local E’%zming Register Earnings and ‘
’ taxes are printed for each city}province and locality in

which the employee has worked. o . : 4';

2

ACCOUNTS PAYABLE o " :

The distribution journal is the original record of entry for all ac-

counits payable transactions. Created at the time of inpdt, this

R SR P

4 . . - ' "
journal establishes the accounts payable 1iability, Tists all invoices

Skt o

and shows expense distribution-(figure 2.15). , Qﬁﬁﬁ?

A N / ,“
_ Based on the information shown in the distribution. journal, the accounts "fff\%
.Qayable module prpduces“the following reports: g
(1) ' Aged Trial Balance Printed mon{h]y, lists all unpaid in- #
' A : : d
. voices in vendor-number sequence. Invoices are aged by due %
date into four payment periods'(figure 2.15). LY :
N K b f 3
14 . y ; , | é
Aii) Cash Requirements Analysis Available monthly, this report 3
» . N o ' N . "‘ \ %
© - g‘

[
e T s

N,
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. /
> lists all unpaid invoices in job number sequence and shows

-~
©

total cash requirements'for each job.
! ) . ‘ ~ . \

. \ "\
“  (1i1),  Check Register The check register is a record of all cash

disburseqents. It provides separate t&%a]s for -checks write

PR ’

ten to regular vendors and sub contractors.

[ —

.
waThRL BT KL

(Gv) g;eck and Remittance, Advice These are printed on request. ..

Tegk v

Invoices may be paid at due date or held until released by

[ X

management, . .
T // ;
(v) Subcontractor's Report This report is printed in job numger' '
" sequence and 1ist$ all unpaid-invoices for each job. The re-'-- '~ 3

port provides current subcontractof liability and cufrent ;

»

retainage, ] N
o (vi) Sub-Contractors Status This report provides an overview of ot
X " subcontractors status on each job (figure 2.15). It helps LT

to evaluate subcontractor status, providesfcontro1 of pay-

ments and permits comparison of balance to performance.

’

N

IR CAAOIRk w3l 2

JOB COST 4
5 ‘ ' ~ ' P

_ . A11 payroll, accounts payable and journal entry distributions are re- ' .
“‘\;,ﬂported to this systeh according to the type of distribution entered in-
itially by the operator. “With the type of distribution, the user will

be able to distribute amounts and units to a job cost number or to an

"M o SR A

< equipment cost number. 'The’system provides the user with several re-

)
°

N L
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(}) Job Cost Analysis - Swmmary This report provides a starting
poin; for job cost‘ana1ysis. The report shows total cost,
estimated percentage completed and the dollar amount over/
under the budgeted figures,(figuné 2.1?). Thi;j;:gbeS'the

user to c&mpare actual cost with budget, and assess overall

profitability for each job. ” 4

1

(ii) Job Cost Analystis - DetaiZ/Type This report provides six

types of cost for Eith cost code within a job: Llabor, mat- .

erial, subcontractor, equtpment, overhead and other (fiqure
) - v
2.16). This enable er to ideitify activities that may
oo e
reqfire corrective action. It also provides a source of in-

[

formation for future estimates.

(i11) Unit and Job Labor Cost Report The unit and job labor cost
report reflects the labor cost of each unit and serves as a
tool to help control profitability (figure 2.16). ’The report

projects profitability in terms of gain and lo§s'figures. :

(iv) é&sh Flow Analysis This report. compares actual'cqsts to
% ) 1 ' ' ‘
billings and projects the final job profitability (figure
2.16). This enables the user to predict cash flow, to

know profitability by job, and compare costs versus billing.

" GENERAL LEDGER

i

With the general ledger application, the preparation of the general

ledger trial balance, income statement and balance sheet is Eombined. -

/ o,
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i

The updating of the general ledger accounts is performed automatically.

Daily updating or periodic dating Suring the month 35 also allowed.

-

In order to provide reference document for auditing the general 1edger 
system, G/L up-date Jdurna1 is printed which 1ists all general ledger

@ ‘\
trapgsactions for the current period sorted into account-number order,

o
The system then proddces the f011owingnrebort§: ‘
(i) °  CGeneral Ledger Trial Balance “The trial balance provides a
N listing of account names and the closing balances for the re-
porting period.
. .0
(ii) General Ledger Balance Sheet It is the statement of finan-

' ¢
‘cial condition at a given date (figure 2.17). Assets and

liabilities are listed with current balances. This monthly

~

report provides an overall financial picture.
i . v

i

(i) Incomes Statement The monthly income statement reflects costs.

and income for the current and year-to-date periods (figuré
2.17). It is used to determine the company's profitability

. and to spot financial trends as they develop.

t

(iv) Comparative Balance Sheet Available monthly, this statement
of financial condition compares balances this year with the
4

same period for the prior’ year (figure 2.17).

(v) Comparative Income Statement This monthly repert provides a .
comparison of current figures with those of the previous year

(Figure 2.17).

e R o A A Vs A
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2.3.3 Hardware Configuratfon and Cost

Attention is focused on those NCR hardware systems to which the con-

struction Management systems can Be adopted. They include NCR 399,

- 499, 8150 and 8250. Development of the 8000 series of machines has re-

“sulted in termination of production of the 399 and 499 systems as the
new systems are more cost effective. Table 2.4 contains information

?
describing the main features of the foregoing hardware systems.

The cost of the software is $1000 per module.  There is an installa-
tion charge of $30/ per hour per module, An NCR representétive esti-

mated that the installation time per module on the NCR499 system is 10

hours, Qﬁ%;e for the 8150 and 8250 systems it is estimated at 20 hours.

4

2.3.4 Assessment of Contractors Needs and Implementation of System

Detailed discussion with an NCR representative was held in order to de-

-termine their method of assess{ng the'needs of the contractors. The
NCR needs-assessment method was described as fo]lows. An initial as-
sessment of the contractor:s requirements is made by interview and
questionnaire. Analysis of resth obtained from this process leads to
a more detailed analysis of thegfirm's needs by way of interview. Re-
sults from-this second pahse of “analysis are used to tailor the system
to the identified needs,of the contractor. NCR then holds a practical
demonstration for their client, If he finds it suitable, fnstallation

is approved. Otherwise the 'system is further rgvised to more closely '

L}

match their requirements.

_ Limited information was made available reqarding the content of the

.
\ * "

i

/
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questionnaire employed by NCR. The representaive gdnsacted indicated

\ . B0 - . ){g'

7

that the fo]]oWing information was sougﬁi from the contractor with

reference to the module applications. ‘

-«

employees -~ minimum and maximum

Class, salary type, kind of hours and related rates

Td's, TP4's needed at the end of the year

deductions, number of unions

Al

supgliers active at one time
invoices per month | k
distribution

disbursment cheque;

of payment

taken or not

‘Jobs active at one'time
jobs handled in one year .
details ’

Phases and sub-phases of jobs N

PAYROLL

1. Number of
2 .

3. Number of
4, Number of
ACCOUNTS PAYABLE
1. Number of
2. Number of
3. Number of
4, Number of
5. ?requency
6. Discounts
JOB COST

].ﬂ Numbgr of
2. Number of
3. Equipment
‘4.

5. Number of
GENERAL LEDGER

1. Number of

sub-contractors

companies within organization

. N - i
© e Rt s

:

3

4
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N 3

Numbe”i‘ of accounts within each company

/ :
Type of statements required - company wise or consolidated
. . /
Need of comparative statements / J
‘ j
/ i
/
//
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S 2.4 BURROUGHS MAC (TIMERLINE SYSTEMS) | . e

2.4.1 System Description : ' I
\ | . . - .
\ X s Al
MAC - Management AcFounting for Contractors - is designed specifically .

to meet informational needs of the contractors. EIt consists of four

major modules which are:

1. Payroll system

3

A 2. Accounts Payable

: Ju
- . £
H

1 . K . 4

3. Job Cegting - - ’ ' !

~

_ 4. General Ledger

Figure 2.18 shows the interrelationship of these modules. Several op- ]
7
tional modules are also available. They include:
\
- 1 Inventory L - « . }
i ‘ - . V’Sr
Depreciation Schedule y
Equipment Costing
- L« » Accounts Receiva?1e“
) "j} ' ’L‘ ‘ ‘
|No co-irehensive manual on the Burrough MAC system was obtained for this
L ‘ study -espife repeated attempts to acquire one. The description pre-

sented§ erein is based on the limited information made available.
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‘ta keyed into the system is furnished through time sheets. Af-
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er the ed1t1ng and corrections are done, the system produces the fol-

Towing reports.
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vi

vii

viii

ix

Cheques
Tax calculations aﬁd reports ‘' -
standard deductions

péyrol] register

year-to~-date payroll ledgér :
payroll journaf (figure 2.19)
Labor dist(ibu?ion report (figure 2.19)
Certificqt}on report (for government jobs)

Monthly union reports

ACCOUNTS PAYABLE

Invoices and bills form the main source of input daja. when each bil
is originally posted, a prbposéd payment date is estab]ished.' Bills

-are automatically relieved
proposed payment date.
ment forecasting can be done as exactly as needed and into the future

as far as desired. The system permits changes to be made to payment

¢
\

dates for éar]y or deferred payments.

The system generates the following reports once the input data from

invoices is entered and edited for correction:

i
ii
141
iv
v

«

vi

Purchase journal (figure 2.20)
Accounts Payable Register

Vendor and Sub Contractor Checks
Disbursement Register

Check Reconciliation Registé;

8 /
Accounts Payable Analysis

and paid as checkwriting dates reach the

Through the use of payment dates, cash require-

R S

1

<
1
“
i
“

Solvaties 3 L
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- . ~a. Cash requirements projections (figure 2.20) |
b. Job summary report
c. Outsfanding invoice and worksheet <

JOB_COST . \. : ‘

¢

The primary components of the job cost module include journalizing,
automatic girting, job cost master update'and flexible job cost re-

port generators. : . /C
\ , a

The job cost app]ication is designed to be uséd as an independent sysqf
tem and also to function with other applications modules such as Ac-
counts payable, payroll and Genefal ledger. The output files from
these modules supply 1Hput directfy to this system when all the modules !

have been installed. . ‘ ’ | \

" The system produces reports giving overall job information as well as -

information pertaining to diffferent phases of the job (figure 2.21).
Report§ concerning summary data on change orders, equipment, 1abor)

materials, general expenses and income are also generated. o .

- -

. 1 . : |
A Tist of reports furnished by the system is as follows; - 4 )

Lp

(figure 2.22) '

/

i Job Cost Report.by Group

Sas

ii Job Cost,Joufna]

iii  Job Summéry Report (figure 2.22)

(30

°

iv Budget Analysis Report -

\

GENERAL LEDGER - \ .
\ |

' ° \

The general ledger module system £uncti9ns by rétrieving data from the ’
\ .

\ /

3 ¢ . — — i
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other MAC systems - job c0§§ing, payroll and accounts .payable - and

assembling it for generation of financial statements. s

- L4

While generating the necessary financial reports like balance sheets
and income statements the system produces routine'journa1s, 1edgers,'\

subsidiary schedules and consol idated reports.

Some of the reports generated by the system are:

j Statement of Income and Expenses (figure 2.23)
‘ ii  Balance Sheet
, i Comparative balance sheet L . J

iv Budget Comparison -
v Statement of changes in financial position
vi Bydget A?alysis report

vii  Profit and loss statements

S

~ *t

2.4.2 Hardware Con%iguration and Cost

The.most common harﬁwa%e configuration used for the app\ication program
are B80-21/21 and B§0-64/164, fhe deécription of each of the systems- is
gkven in the table 2.5. -A detailed description of .different fegtures -
of the applications which arelcommon to both the mo;2;s is also given.

Cost figures for the system could not be obtained.

2.4.3 ' Assessment of Contractors Needs and Implementation -

_ of the System 7 J ¢

An qpproabh similar to that employed by IBM and NCR is used by Burroughs

—

-

b e b e nis” R Yt e it
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in identifying the client's needs and tailoring the system to thegé
need§. Figure 2.25 depicts ‘the process fo]loﬂgd by erroughg. With
the help of'aA%arketing representative, a survey}is conducted by way -
of questionnaire to assess the volume of data processed by the f?rm,

-

" in each of the main functional areas. A sample questionnaire is

8

shown in Appendix III for the first pért of the survey. Questions
\

e

askeddfor the second part of the shrvéy were deemed to be confiden-

N7 P

Y

tial and thus were not provided.
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wnou computers & programmable calculators

, Word =
internal . Size . . .
Manulacturer Storage (bits) .- Splrwafe
- Basic Four- ) 32K-65K 8 . B.O

Burroughs ~ . : " 4K-378K 8-64 AB.CF.RPG,0

. Century Computer . 32K-240K 8- 16 - B,O

Cincinnati Mllacron 32K-96K 16 RPG,0

Compucorp . 12K-16K . 64 (o]

Computer Hardware - BK-256K 16 B,C.F.RPG,C{

Data General . ‘96K-256K 16 8.C.F,RPG,O

Datapoint 4K-48K 8 ' B.RPG,0

Digital Compyter Controls *©  48K-1M 16 B,C,F.0

Digital Equipment . 16K-4M 12-64 B.C,F,RPG,0

Digltal Sclentific . . 16K-25K 16+2 F.0

Fedder o 24K-256K 8 ,. BO

Four-Phase - ' 24K-96K ' 24 C.RPG,0

Hewiett-Packard? ‘

+ Caleulator Products® 3K-32K 8 B.O '
Data Systems®* * | 4K-608K .16 ABFO"
General Systems 96K-512K~ 16 B,C.F.RPG,O

Honeywall - 5K-256K 8 B,C,F.RPG.O

18M° 8L-256K - . B-16 . APL,B.C.F.RPGH,

~ Litton/Sweda 16K-40K 16 B.O “

oalcal Machlne 32K-64K 16 (o]

Microdata’ -, 16K-1M T8 B8,C.F.RPG,0

Monroe Calculator®** 532 steps .

Myloe Digita! Sciences 56K-152K 16, o]

-NCR BK-128K .  8-B4 8,C.F,RPGH,O

Nixdort 6K-24K 12 (o]

Olivetti BK-48K 8+ 1 B.O

Prime Computer " 8K-8M 16 C.,F.RPG,O

Sperry Univac 32K-64K ‘ RPG,0

Texas Instruments® 960 steps - -

Wang Laboratories 4K-32K 8 . B0 oo
Wintex ¢ | BK-B4K 8 - o

*Hand-hsld programmabla or pre—proglammad calculators, or bom N ‘ ’
**Desk-t0p programmabla calcuidtors R
e 'HMd held and dask-top programmable calculators o

A: ALGOL —an algorithmic and’ procedure-oriemed language used principally in programmlng

scientific problems.

APL: A Programming Langunge—-—n mathematical problem- solvang language, deslgnod tor use

with remots términals.

8: BASIC —a procedural-level compu(ar Innguage lhal permns the use of simple English words,

abbreviations, and familiar mathematioal symbois to pgrlorm logical and arithmetic oparations,

best suited for use with an interactive terminal,

C: COBOL~a procedure-oriented language used in programming commercial and blsiness.

problems.

F: FORTRAN —a family-of procodmo—orlonled languages used moslly tor scl’enlmc or algetiraic”
tions. :

RPG* (RPG i) Report. Proqraﬁi Gencmor {i)—s non-procedural Ianquuge that qenorotas

programs from the programmer’s specifications to produce business reports. .

o: OTHER&—MN.N. accounting packagu data base managemont and various propfi-

etary programs. " ,

s

N

>

o

"

«'ﬂ/' .. TMLE2:2 - ,

“ '

Smaﬂ Bus*iness Computers and Progralnmable Calculators [l]
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GROSS PAYROLL DISTAINUTION 11-23-7- PAGE 001 N
ENP NO DAY JOR  CODE REG HAS OT NAS DY HAS TT MRS REG PAY OT PAY DT PAY 11 PAY  PEEN  FRINGES TRAVEL OTH EARN OTH MRS
10¢ 100 248 800 .00 .00 .00 82,00 .00 .o .00 .00 1800 .00 .00 .00
<11 2 1000 2240 8,00 .00 .00 .00 2.0 .00 .00 .09 .00 1800 .00 00 A00
. 185 & 1000 2370 4.00 .00 .00 .00 41.02 .00 .00 .00 K L .00 o0 .00
W% 1000 2270 2,00 .06 .00 .00 20.50 .00 00 .00 . w30 .00 .00 .00
i 1ot 3 1000 30A0  2.00 .00 .00 .00 2031 00 205 400 025 A3 l00 00 .00
W0 3 17200 1000 8.00 2.00 .00 .00 42.04, 30.78 . 00 10.2% 250 .00 00 .00
, . 100 & 200 1000 4,00 .00 .00 .00 44.02 .00 .80 .00 .00 900 .00 00 .00
. 101 5 1200 1600 4.00 .00 .00 .00 41.02 .00 00 00 .00 900 .00 00 .00
101, ENP 10T YOA000 2,00 .00 .00 41020 30.76 20,5t (00 W20 %73 .00 .00 .00
102 ¢ 1000 2200)!.00 00 00 .00 .0 .00 0 .0 .00 248 10.00 .00 .00 '
. , 102 3 1000, 22407 800 .00 .00 .00 %7.10 .00 00 .00 0 2344 .00 00 oo
102 2 1000 3040 .00 .00 .00 1.00 72.42 .00 .00 Ja41 20,27 072 .00 00 .00
102 3 1000 2270 400 .00 4.00 .00 97.40 .00 24.22 .00 12.43 2.66 .00 .00 .00
102 2 1000 2270 2.00 .00 .00 .00 24.27 .00 00 .00 .00 %92 .00 .0 .00
102 4 100 3040 800 .00 .00 .00 9.0 .00 00 .00 .00 23.48 .00 .00 .00
102 EwP TO1 40.00 .00 .00 1.00 485,49 ,00 24.27 344t 3440 120,32 10.00 .00 .09
© 103 % 1000 3800 800 .00 .00 -.00 63.40 .00 00 .00 .00 1080 .00 00 .00
. N 103 2 1000 3040 8.00 .00 .00 .00 &3.40 .00 .00 .00 .00 10.80 .00 .00 .00
103 3 1000 2270 4.00 .00 .00 .00 &3.60 .00 o .60 10.80 .00 00 .00
103 & 1000 2240 #.08 .00 .00 .00 &3.60 .00 .00 .00 .00 10.80° .00 .00 .00 -~
103 'S 1000 3040 4,00 .00 .00 .00 &340 .00 00 00 .00 10.80 .00 00 "0
10 W 161 W00 .00 .00 .00 18,00 .00 00 .00 .00 .00 00 .00
104 1 1000 3060 4.0 .00 2.00 .00 &7.04 .00 23.52 .00 1176 1420 .00’ .00 .00
- 104 2 1000 3040 8.00 .00 (.00 .00 74.40 .00 15.70 .00 935 1278  10.00 .00 .00
104 3 1000 2270 .00 .00 .00 .00 47.0¢ .00 .00 0 .00 4.3 .00 o0 .00
104 & 1000 2250 B.00 .00 .00 .00 &7.04 .00 00 00 .00 14,36 .00 .00 .00
104 3 1000 300 .00 .00 .00 .00 73.20 .00 .00 00 .00 4.3 .00 .00 .00
104 3 1000 2270 4.00 .00 .00 .00 47.0¢ .00 00 00 .00 1.3 .00 .60 .00
10¢ 3 1000 2270 4.0 .00 .00 .00 77.20° .00 .00 .00 .00 11.3¢ .00 .00 .00
106 ENp ToT 40.00 .00 3.00 .00 321.28 .00 42.22 .00 21.11  41.06 10.00 00 .08
! \
' DISTRIBUTION JOURNAL PAGE M. !
. INVOILE . L, 0- - - GEM LEDGEN - - - o= - - - oAt - - . . PRooF
“ CODE  VEND MR NAME OB ME.  DATE NV MR ANOUMT DUE DATE 1 DISC * # ACCT MR AMOUNY  » JOB NR CODE ANOUNT  PHASE
’ 2
1 1,300 EMERSON 100D 120-7- 1,87 143,00 8-20-7- .1000 16,50 » + 1000 2 145,00 2260 ]
.00
. 1 2900 VATER WORK (000 10T Taees 93,46 7-25-7- 5000 $.35 ¢ 533 3.4 . o0
. 1 100 WATER MOXK 1000 -1-7- 74383 105,73 7-31-7- 1000 10,57 » 480 103.73 . n.
) - oo
} 1 3b12 E6 PARTS 1000 T-00-7- 30215 20436.44  T-20-7- 1300  343.47 ¢ Ve . 1000 2 20436.46 2270
T, nh2 e 000 8-30-7- 3148 87,42 T-20-7- 1300 130.11 ¢ . o 1000 2 B47.42 3040 .
. .00
17 At AT MENTAL 1000 T-10-7- 44332 1448,20  7-20-7- 1000 144.82 ¢ ¢ 10004 1064820 5600 .
.00
€ B3 BLoR LR 1130 T-40-T- - 14474 36,25 T-20-7- L4000 13,43 0 ¢ 11303 134.2% mou'J
. R .00
, 1 843 SLORLBA 1200 T-10-7- 60632 2.095.00  7-20-7- 4000 289.50 » 12002 295,00 mono
X .00
& BB BB 1200 1-10-7- 827 130000 7-10-7- 130,00 ¢ « 12003 14300.00 1127
1 13 ROAMAY 1000 7-01-7- 1,282 10:000.00  7-20-7- .1000 1.000,00 ¢ 10003 10.000.00 9080 p
.00
1 0162 HANSON 1200 1-00-7- 1,842 12,000.00  7-20-7- .4000 1,200.00 ¢ ¢« 12003 12,000.00 1000 000
1 M3 ALLNAN CON 1000 7. 6385 1.000.00  7-20-7- 1000 100.00 « 10003 14000.00 9330 o
9.1y ) :
.. .
or18/1- SUS CONTRACTORS STATUS Pase 01
y
B . -
08 ACCT namg CONTRACT BILLED, RETAINED A1D CONTRACT BALANCE
’ 1&')0 2410 VILLIANS PLUMBING 20,000.00 2 4s00.00 2%0.00 .00 174300.00
1000 LIt ROADVAY CONSTRUCTION €O 120+435.00 20100000 2/000.00 18,000.00 108+455.00
* Jom T0TAL 1461433.00 22+300.00 * 242%0.00 12:000.00 1234993.00
A .
. . .
1300 "2 HANSON WASOKARY CONT 2444000,00 3n000.ho 3,800.00 344200.00 206+000.00 :\\
. / “ -
. 08 WIM 244+000.00 38400000 3+800.00 344200.00 2044000.60 -
. .
*
. o ' N
o - 115 9113 WISCONSIN ELECTRIC 0. 100+000.00-  100+000.00 104000, 00 0+000.00 0.00
. usg L2 CONCO CORP, 30400000 33 734.00 373.40 34180, 60 44026400
-~ *
' 108 10TAL 1304000,00  10%+754.00 10:379.40 930180.40 44424400
.
1000 13 ALLMAN CONSTAVCTION €0 L 1284000.00 $44000,00 8:600,00 714400.00 424000.00
. .
1 ’ «JoB TOTAL { 124+000.00 14+000.00 #1400.00 17,400.00 42,000.00
. -
R GRAND TOTAL $681435,00  252,254.00 230225.80  2241780.40 144199.00
‘ , END OF JOR
. *  EXAMPLE REPQORTS PAYROLL AND ACCOUNTS PAYABLE ~ NCR - CMS .
. -
. . - »
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JOR COST ARALYSIS ’
i

_FIG. 2.16 ‘ o

s o

FABE 1
BATE  01/0177- Y . e Y A ar 8 gv." £ Z."
- 051 CURRENT  JOB TO EST 1 EST (051 ER/UND
- ot :g'xw’g oescm%: égﬁ :;;E supets cos TODATE  CONP TO DATE 10 OATE  PROJECTED
X \
v s‘m' ' N
s\:mumvm ks AR L 21000 300 mng :g ) mog ‘ g g
. \ i D 1]
4 A 's‘ 0 0 0 0 [ [ o
/ : £. ‘a ] 0 It 0 . 0 [}
! " 50 0 1% 40 n 1b 64
L ° o o PR 0 o 0
TOTAL SUB-PHASE 1010 21050 300 1214 v 12230 14 40
207 0 158 100 207 Ay e
. ‘ ENGINEERING 3 LAYOUTY 'L‘ s ! .8 D 1o 0 0 )
$ [ [ 0 100 [} [ 0
P € [ 0 [ ] 0 [ 0
W 0 0 0 100 [] 0 0
] 0 0 [T ] 0 0
1 -
JOB COST AMALYSIS ,
- Mwe 2
. . . WATE  04/01/7 v e e COST s+ s e @ BUDGET a0
s 308 TINE COST TYPE  BUDGET COST CUNRENT  JOP TO EST T EST COST OVER/UNDER
! o COST CODE DESCRIPTION CODE CODE . T DATE  CONP 10 DATE Yo DATE  PROJECTED
1
1000 SUNSHINE TOWERS APT 1640035 . 194204 1491 50 821017 76 153
\ ) 1130 CIVIC CENTER 3601758 o e 36be790 4 3b4AS1 2,299 3837
. 1200 KENMORE VILLAGE ] 151589 1760269 30 1320783 334511 824022
. 1250 YOR'S MITO SUPRLY 344383 [ 30.959 45 3a06 -70108 15079
1275 KEMWORE APTS 11508, 73% B35k BDBIHAT 60 90%:2%1 -96:388  ~§60A79
1300 MILLERSVILLE LOAN 274691 11267 16558 70 19,383 ~24828 41039
. ' !
‘ v TOTAL JOBS 206211397 2000991 14761203 119471378 -700635  ~110:09
v \
e o
4 ‘.
a4
'
', J08 MR 100D - WNIT AND JOB LASOR COST REPORT PE
. PERIO0 ENDING 01/01/7~ SUNSHINE TOWERS APTS .
v N CONTRACT NO: 00111973
CCURRENT PERIOD® QUBRET e JOB SO DATE ¢ * PROJECTED ¢
N €os1 . OTY  LABON COST LAB COST. ATY  LABOR COST LAB (OST Q1Y LABOR COST (A8 (ST 3 * .
CO0E  UMIV UNITS PER UMIT URITS PER UNIT  UNITS PEL UKIT CONP GAIN - LDSS
SUPERTENDENT
. 1010 20 300  15.00 [R5} 2,000 15.04 [t} 13200 13.00 0 (] 0
ENGINEERING & LATOUT
1030 D 0.00 1" 07 12.% " 159 LN TR} 0 “
HAUL NG ) .
: 1050 [} a 0.0 144 812 3.37 3] 348 5.52 0 0 [
BOND & JOBBING . Ny
1060 EA 0 [ 0.00 * 1 0 0.00 1 [} [ X I ? 0
- TOTAL COST CadE m . 2010 14706 0 [}
\ . WRECKING & DEMO '
SW20  EA [} [] 0.00 1 75 srs.00 0 433 0.00 1 0
CLEMIING :
2040 CA [ v 0.00 1 0 30.00 1 4 0 0.00 1 [T
MASS EXCAVATION ,
0600  CY 0 0, 000 1 m .22 s 23y [ I 0 0
- HAND EICAVATION 4 \
00 ¢ 9 ] 0.00 10 34 3.8 10 43 7% " B B | [}
TOTAL COST CO 1 34244 "s o m
. E P
DAILL TIE BACK ROMS N 4
260 8¢ [ 1% 0.00 10 12,300 78,13 129 o3 e 0 e 4:080
. 27 - \
CASH FLON ANALYSIS - .
MTE 0t/01/7- . meE 1
‘ . {os? . te B3I L L I NES o
J088 J0B TITLE 1 et 10070 REAAINING CONTRACT 208 70 REMAINING  PROJECTED
conp DATE oATE OVER/UNDER
1000 SUNSIIME TOWERS APTS 30 FTOYY . S T Y 82,0% 484,015 102,000 42,013 153
1130 £1vic CEWTER . SSUNTSE Mok TR0 193,968 SOiTSE 423,500 1294258 3%
1200 KENTORE VIULAGE 0 TS0 178296 1044276 270570 179000 WeST0 67022
1250 TS AUTO SUPALY 4] B8l 3OS 33l KRR 15,800 YR TTIRTY T
1173 XENORE APTS 4D 1500733 BOBI  TO0MZ2  L0LTYS TR0 S3SU5 ~160:97F
X 1300 MILLERSVILLE LOAN , 7 N 1638 114103 270491 230130 1341 -4,033
, \
1] v . t
TOTAL  JosS . 2A200397 $047he 203 100430196 206200397 §e740,700 . B0:ATT ~110,096
f g
- < - + “
B 1 X . . A 1 . . \
. XAMPLE REPORTS JOB COST MODULE - NCR - CMS
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CURRENT ASSETS
CASH

-
CASH-BEGULAR ACCOUNT
CASH-GAVIIKS ACCOUNT
CASH-PAYROLL ACCOUNT
CABH-SPELIAL ACCOUNT
CASH-PETTY CASH FUND
TOTAL CASH o

INVESTRENTS

/W8 GOVERNNENT SECURITIES
STATE & MAICIPAL BONES
ONSS

TOTAL INVESTNENTS
NOTES § ACCTS RECEIVABLE

WOTES RECEIVABLE
ACCTS REC-CURRENT
ACCIS REC-BETENTION . -

E
ALLON. FOR UNCOLLECTIBLE

. TOIAL eECEivABLES
EYED CONTAACT 081

SLRECT LaSOR

PATERIAL

E£0U] PENT N

UBCONTRACT -

OTHER DIRECT JOB COSTS
ToTAL cosT

INVENTORY OF MATERIALS

UARENOUSE

SERVICE DEPARTNENT

FABRICATION DEPARTMENT
TOTAL INVENTORY

EXPENSARLE TOOLS

[

VARENOUSE .
SESVICE DEPMTENT
FABRICATION DEPARTIENT

CURRENT LIADILITIES
WTES PAVAMLE

NOTES PAYADLE-BANKS
NOTES PAYABLE-STHERS
TOTAL OTES PAYABLE

ACCOMTS PAYABLE

ACOOUNTS PAYABLE-TRANE
ACCTS PAY-SVBCONTRACTORS
ACCTS PAY-RETENTION
LOMIE FAYABLE
SILLINGS o WiCONPLETED
WEARED BILLINGS M

, TOTAL ACCOUNTS PAYABLE

PATROLL MITMINOLOINGS

FEQERAL INCONE TAX W/M
FI1CA TAX N/N-EWRLOVEE
STATE INCORE TAX H/W
STATE BISASILITY TAY :,IM
CITY OR COWNTY TAI W/
WOBPITALIZATION u/H
CROWP INDURANCE /M

nIeN MNES u/v
TOIAL P/R NITMALDINGS
AONED EXPENDES
. MCAVED FICA-ENPLOTER i

ACCOVED EXPENSE!
TOTAL ACCIVED EXPENSE
STHER CURSENT CIMILITIES

PROPERTY TATES PAVABLE

CITY & COMMTY TAX PAYABLE

SALES & VSE TAI PAYABLE

FED INCWE TAX muu,

STATE TWCONE TAS PAYASL

OTHER ComRENT ummm
TOTAL OTRER CUR LIAB.

TOTAL CURRENT LIASILITIES

,

SALANCE SHEET
nov 30 7-

ASSETS

1444018.87
190948.38
- »322.12
16.93

T A T

.00
.00
00

242,403, b4
m&g.m '

-

4.00
244183004

. «

$20211.0%
ATt NN
62,189,714

? 313:189.28

114,00
$55.86
0.00

“LMCE SHEET
NV 30 7~

LIMBILITIEN 3 WET WORTH

7

164,000, 00
8323447
M 2N.4

134,89
2927,y °

0.00
501223.20

*.00
407.907.48

2I70.30
18743
92.12

0.00

0.00

0.00
126.29 ~
344,74
4522.%

-BSB8R2ES8

eeaa.eeoe

o~
-

«BEERER

b

0.00°
3706413

TOTAL EXPENBABLE TOOLS
" eNgPAIY EXPENSE

PREFAID INSURANCE

PIEPAII TAIES & LICENSES

TRAVEL ADVANCES

OTHER PREPALD EXPENSES
TOTAL PREPAID EXPENSE

TOTAL CURRENT ASSETS
FLIED ASSETS
cosT

LAND .
SUILMINGS *
LEASENOLY INPROVEMENTS
CONSTRUCTION EQUIPRENT
SERVICE DEPT EQUIPRENT
FABRICATION DEPT E®VIP -
OFFICE FURNITURE & EQUIP
AUTO. & TRANSP, EQUIPMENT
OTHER PROPERTY

- TOTAL cost

RESERVE FOR DEPRECIATION

SUILDINGS
LEASEHOLD INPROVEMENTS
CONSTRUCTION EQUIPHENT
SERVICE OEPT £OUIPMENT
FABRICATION BEPT EQUIP
OFFICE FUMITURE & EQUIP
ATO. & TRANSP. EQUIPNENT
OTHER PROPERTY

TOTAL PEPRECIATION ‘

s

TOTAL FIXED ASSE
OTHER ASSETS
¢

RET, COMTAIMER DEPOSITS

DEPOSITS FOR BIDS

UTILITY DEPOSITS

OTHER DEPOSITS

DEFERRED CHARGES

INVESTRENTS - ~HON-CURRENT

CASH VALUE-LIFE INSURANCE
TOTAL OTHER ASSETS

TOTAL ASSETS

-

BALANCE SHEET
NOV 30 7
LONG YERM LIABILITIES .
NOTES PATABLE-BANKS +611997.53
NOTES PAYABLE-OTHERS $5+000.00
FORTEAGES PAYABLE . H
OTHER LONG TERN LIAS. 0.00 . .
WIM LOwE TERM LIAS. 346.117.90 N
OTHER LIADILIVIES 0 oy
3
BUE TO PRINCIPALS : 0.00 Vo
SEFERRED CREDITS 0.00 ’
RESERVE FOR WARRANTY 0.00
OTHER LIABILITIES 0.00 . 4
TOTA. OTMER LIABILITIES 0.00 i
OWERS® EQUITY §
OMER O PARTNERS CAPITAL 1200720.93 i
PERSONAL SRAUINGS 108,007, 21¢
TOTAL OWNERS® EQULTY 12:724.71 i
STOCKHOLDERS EQVITY + . 4
PREFERRED $T0CK ) wan.ae > {
COMON_ $TOCK 174,005,093 ¥
PALD-IN SURPLUS 5 0.00 :
PETAINED EARNINGS 265:9%9.00 .
TREASURY ST0CK 0.00
TOTM. STOCKHOLDERS EUITY $360071.83 .
TOTAL LIAR. & NET WORTH 118345292.4 :
Es 13
1 :
EXAMPLE REPORTS “

°

- 80 -
BALANCE SHEET
MOV 30 7~
Hh.h
, i

2:1424.20 ¢
94340, %4

0.00
312024643
140794414, 70

431,35).42 -
0.00
§7,104,23

11140400242

0.00
47,000.00¢
179,529,544
21,342,000
3,799 604
40189, 42¢
It e
4,941, 504
R J0bs 173,920

lJJulIl.Sﬂo

e
s
33
e
("3 ]
=34
AT D R w2 B T

Y e f e

1102144 . -
2:129.01 ¢
0.00
- 1:892.02
0.00
0.00
0.00 .
3:042.49

o 1YL

]

cms -

GENERAL LEDGER MODULE '- NCR
&

N

)
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“«

INCOME STATEMENT -8 INCONE STATENENT
. w0V 30 7- - oy 30 7-
-~ CURRENT PERICD -- ~= YEAR TO DATE -- . ; -~ CURREMT PERIOD -- -~ YEAR TO) DATE -
AROUNT 1 ANOUNT AnouNT o ¥, o . 1
i
| RILLINGS [ h
| TOTAL CONSTRUCTION COST 18:253,50 , .22 10392,0%4.23 7.9
‘ SALES-J0BS 200¢148.40  100.00 < 1.024+733.41  100.00 *
GEMERAL & ADMINISTRATIVE
TOTAL BILLINGS 200:188.40 100,00 PANSLA 1000
COMSTRUCTION COSTS - . .
‘ \ OFFICERS S:348.4 232 2117 3.9
[ BIEECT Jo8 COSTS oumERS 0.00 00 0 .00
; ADNINISTAATIVE 160338 4.4 137,933,533 1.%
’ SINECT LABOR 37,01 22.20 A20268.2% 2342 EQUIPHENT NAINTERANCE 202,43 .08 011,41 04
. MATERJAL 741790, 23 3.9 +13+000.9% 33,70 ESTINATING & EMGINCERING 3.027.18 1.24 12,111.0) I
' EoIPmENT 214543.13 (X1 840252.54 473 PURCHASING 3.5 41 21974.18 .22
. SUBCONTRACT 230,58 A0 187,002.35  10.2% PROJECT ADNINISTRATION R LT N TR Nt 30,280.24 1,66
- OTHER BIRECT. J08 COBYS 0.00 .00 0.00 .00 MAREHOUSE 0. .00 0. .00
OVERNEAD T R 7011757 %11 SALESNAN SALARY § COMWM sedi2. 7Y 2,73 26+431.01 1.4%
BOWUSES 0 .00 0. .00
_ TOTAL DIRECY COST . 1520800.40  43.97 10322400470 72,08
TOTAL WAGES I W43 AN 4]
STHER DIRECT J08 COSTS
PAYROLL WITHHOLPINGS
INMIRECT LASOR-ON S1TE 4013400 1.7 1642124 K1
1RVIRECT LABOR-OFF BITE 134,24 .07 $29. 34 .03 F1¢A 2:298. 16 .94 192,44 .50
Fica 304324 1,43 e 7 UMEMPLOYNENT INSURANCE 111.% .03 24327.85 44
UNERPLOYNENT 1NSURANCE 3 .10 957.47 0 WORKMAN® S COMPENSATION 0.00 .00 0.00 .00
WORKNAN' § COMPERSATION 8.9 .01 133,47 .01 . LIFE INSURAMCE 679.00 .28 $:714.00 A8
NEMTH § VELFARE 1140041 47 A48 .38 HOSPITAL LTATION 8.7 .01 1497 .01
) PEWS L 0W 20.00 .01 80.00 .00 PENSION TRUST. 2.0 .00 0.00 .00
APPRENTICE FUND 0.00 .00 0.00 .00 PROFIT SHARING TAUST .00 .00 .00 .00
ISWETRY Fmb . 0.00 .00 0.00 .00 STOCK PURCHASE PLAN 0.00 .00 0.00 .00
CREDIT UMION 0.00 .00 0.00 .00 TRAVEL EXPENSE 8044 .03 273.84- .02
VACATION PAY 0.00 .00 0.00 .00 INSURANCE 22.42 01 100.00 .01
TBAVEL EXPENSE 0.00 .00 0.00 .00 N .
JOO LNsURMNCE ! 0.00 .00 0.00 .00 TOTAL WITHHOLBINGS 31228.74 1.3 20,925.32 113
SHALL TOOLS EXPENSE .00 .00 0.00 .00
EQUIPMENT RENTAL $1022.87 43 4409140 .22 OFFICE EXPENSES
Jo8 SUPPLIES 91203 3 3.448.13 .20
TELEPHOME 8 TELEGRAPH 1 Ay .42 4,037.18 22 EQVIPRENT RERTAL 0.00 .00 0. .00
TRXK § EQUIP EIPENSE 0.00 .00 0.00 .00 OFFJCE SUPPLIES 1:318.92 43 $e067. 74 i)
SAMLES TAD 0.00 .00 0.00 .00 ENGINEERING SUPPLIES 30.4% 02 202.41 .01
USE TAL 0.00 00 - 0.00 .00 TELEPHONE & TELEGRAPN 735.72 KT 242,09 16
OTHER TAL €.00 .00 0.00 .00
CONSTRUCTION BONDS 0.00 .00 0.00 .00 TOTAL OFFICE EXPENSE 20298.2¢ 9% 193,21 .50
PEMITS 0.00 .00 0.00 .00
TEWPORARY SEMVICES 0.00 .00 0.00 .00 AUTO B TRuCK
CLEMN? 0.00 .00 0.00 00 -
PRAYAGE 0.00 00 0.00 100 AUTO & TRUCK-REPALRS A20.24 K[} 1B .09
WARRANTY § GUARANTEE 0.00 00 0.00 .00 AUTO & TRUCK-GAS & OIL 375.01 N 2)304.07 .13
DELAY PEMALTIES . 0.00 .00 0.00 .00 AUTO & TRUCK-RENTAL 0.00 .00 0.00 .00
MLOCATED GbA EIPENSES 0.00 .00 0.00 .00 AUTO & TRUCK-INSUR & LIC 215.80 .00 m 2 .03
NISCELLANEOUS COSTS 6.23 .00 25.00 .00
OTMER DIRECT COSTS 41 .00 19.80 .00 TOTAL AUTO & TRUCK 1¢225.03 B1i AN 27 .27
TOTAL OTHER DIRECT COSTS 12060310 9.3 T44412.53 4,08 TAIES
INCONE. STATERENT A
. " INCOME BTATENENT wov 30 7~
# ' v 30 7-
=~ CURRENT PERIOD - -- YEAR TQ QATE —
S CURREMT PERIOD -- == YEAR 10 DATE -~ AROUNT 1 ANOUNT 1
T AROURT ARQUNT
SAES TAL | 3.93 .00 22.7% .00 TOTAL RISC EXPENSE 198040 {43 14933.43 KYS
[ vst M aort g.gg .gg ggg .gg .
PERSONAL PROPERTY TAL R . . .
REA ESTATE TAL 0.00 . .00 ».gg TOTAL GENERAL 4 Aputn 2h M. 2N DITSE  ¥3.64
BURINESS LIGENSE TAT 0.00 .00 0.00 .
STATE FRANCRISE TAC 0.00 ,gg g.gg x OTHER INConE N
STNER AT + 0.00 : : : GAIN ON SALE OF ASSETS 0.00 00 0.00
TOTAL TARES .93 .00 2.7 .00 PURCHASE D 1GCOT 176,44 .07 T2u.48 =
) : , RENTAL 1MCONE-EOUIPWENT 130,44 .o NN a3
VTILITIER;$ 86N IMTEREST 1mComg 2.2 A2 128 86
LIGNT JREAT s POMER  MATER (1R3! .04 JJ;.;& gz TOTAL OTHER INCOME $27.34 2 239. K1Y
. ¢ . L]
mn‘ PRENISES 44158.09 1.1 14:432.34 OTHER EXPENSES
. . 161970.02 0
TaiAL VTILITIES & #ENT 4124230 1.7 ' LOSS OM BALE OF nsm (TR 04 132.00 .02
' -— ) INTEREST EXPENSE [Pl R 1719,17 .09
AWERTIRING +0.00 .03 213.0(: .na TOTAL OTMER EIPENSE 3. n 2007117 Kt
MLES AlDS [TINTY Kt} 1:700.8 .1
ENTERTAINNENT 134.43 K AN R TAIES 0% InCONE
. 7.39 19 FEMERAL INCOME TAIES 0.00 .00 K
} / TOTAL PAOMOT ] OMAL a71.%0 28 20407.9 } SIATE IOt oy 0.0 - g.gg :%
oTMER £IPENSES A ’ TOTAL TATES . 0.0 .00 0.00 .00
[ mAINT & m::n-mum ) :.mn ;: 2.::“3 .gg
: TORIAL SERVICE! . . 910, .
&"& L service g » e %0 WET PROFIT OR LOSS 17:006.79%¢  7.08¢ 800326 4.3%
e ENPLOYEE TRAINING 2.9 BN 3130797 RT}
* COLLECTION EIPERSE %) . 19.20 .00 .
BA) DEBTS 19.02 .01 176.00 00 . ;
’ ’ TOTAL OTHER £IPEWSE 3.900.40 1.8 19:434,43 KT '
| MEPEECIATION
P \ Lo 0.00 .00 0.00 .00 ; EXAMPLE REPORTS
LEABEWILD 1NPROVENENTS " 0.00 .00 0.00 .00 %
| et W tm ERAL LEDGER MODULE - NCR - CMS
A o . . . I -
. MTO. & TRANSE, EQUIPRENT 0.00 .00 0.00° .00 GENER D D .
OTHER FROPERTY 0.00 .00 0.00 .0 -
TOTAL DEPRECIATION 0.00. .00 0.00 00 .
RISCELLANEOVS EIPENSE @
3 ’ LEGAL & mrtmom .73 R 11307.00 .07
i 1.00 0 12,00 .00 F16. 2.17
3 12312.%0 57 . s'ug .03 .30 . \ -

WARSANTY & GUARANTEE
neg c&mmmm

metu Vs EXIPENSE
£ ml 10 Joos

0.00 .00
M in

1] .
$4144.00 08
0.00 .00
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12. Other Amount 2

[ R Y W

V-]

Pleld

Job Kumbet

Fhase

Description

C/L Account Nugber
Starting Date
Istimated Completion Date
Contract Price’
Change Ordars
$illings

Income Recaived
Other Aaount |

g

13. Treat Labor Units equal to Labor Hours
14, Job,Uoits Estimate

15. Job Hours Istimate,

16. Month-to-dste Jub Units
17. Month-to-date Job Hours
18. To-date Job Units

19.

20.

2%,

2.

23,

B T s e e

- - - — &
gy rwn—oO.
MR

1y,
18,
19,
0,
1.
a2,
.
4.
2%,
6.
7,
8.
9.
0,

Fleld

Jub fumber

Phase

Pheae Deacription
Activity Code
Ledger Update '
Untt Description=}
Unit Description-2
Eatimated Unite Tran-1
tstimated Comt per Untt Tran-l
Estimated Units Tran-2
Extimated Cost per Unit Tran-2
st imated Units Tran-3
Estimated Costs Tran-l
Estimated Units Tran-4
Estimated Cost per Unit Tran-é
Month-to-date Units Tran-1
Honth-~to-date Couts Tran-]
Month-to-date Untts Tran-2
Month-to-dste Costs Tran-1
Honth-to-date Units Tran-3
Month-to~date Coats Tran-)
Honth-to-dste Unite Tran-&
Month-to-data Costs Tran-4
Mohth-to-dace Labior Hours
To-date Units Tran-l !
To-dste Coats Tran-l

To~date Uaits Tran-2

To-dats Costs Tran-2 -
To-date Unite Tran-)

To-date Costs Tran-}

To~déte Units Tran-&

Tp-date Costs Tran-4

To-date Labor Hours

EXAMPLE

-

JOB INFORMATION

, .
PRASE TNFORMATION

#

3. Phese Description - 2} characters, R

4, Activiiy Code -~ possible values. 1rero: phase (s unstarted (during update
this 1» changed to 1), one: phase la started; tvo: phaaw fa completud;
aine: wmsrks group phase (description ts now group description), used $n JCO4O.

3. ledper Update - If yea, during update, the program will stop and allov inserting

of ledgar for updating.

6-7. Untt Descriptions ~ 3 characters.

.8-3). Valuee are kept for unfts snd dollare by estimate, current period, and job to
date. The trans sre hreakdovns within the phase: labor, materfals, subs,
equipsent, rentalm, misc. etc. Which breskdowns to use ia determined by the
contractor. Norwally, four are yrov‘ded but four additional ones are svallable.
. ‘ . ar

. i 4 \ .
a . .
. ¢ K
'
4

1. Job Number -~ the jobh mauter {ile wmust be in Job number order which can
be up to six diglts. s
n .
2. Phase - for job record slvays rero. /

Y ” -
J. Description - the job denulp:f&n {23 chgl:u(eu):

G/L Account Nusber - the 9—digit G/L number chat applies to this job

&,
(for documentation only).

?

21
{

6. Estimated Complerion Date - (b digits).-

Starting Date ~ date contract begins (6 digits),

-12. Dallsr Flelds - can really be used for sny doller -cnmu‘: ovarhead,

ol e
purchase orders, holdbacks, dravs, doim paymentd, etc,

1). Labor Units = labor Hours - OCXl, flor no; OCK2, for Yes. If Yas, hvbor unite

and labor hours viil be updated together.

Non-building Contractor Info - used vhen job units or number of hours on

14-20.
job sre needed. Excellent for road builders requiring cost per wile.
~23. ID Codes - These are two-digit flelds the user can assign according to <

their needs. They are helpful in marking types of jobs and producing
selected reports. ™

Al

Job Number - autovmatically carricd over from job record.

FPhase ~ job maater must be In phase order with each job (4 digfts).

REPORT JOB COST MODULE - MAC .

J
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ADS-CAS,

/ 4 }NC . S .
‘ AR 7 SOUTH BEND. WASH o .87 -
s _ ' .
STATEMENT OF INCOME_AND EXPENSE - FOR PERIOD ENDED JULY 31, 1975
3 | ' CURRENT  CURRENT TO-DATE  TO-DATE
Lo « e BALANCE PERCENT - BALANCEs - PERCENT
|~ WHOLESALE SALES $.18,453, 37 \ §102,269,19 ;
"\ RETAIL SALES 126.00 - - 79%,00 '
" TOTAL SALES $ 18,579.37  100.00 X $103,063,19 100,00 %
"BEGINNING INVENTORY 14,534,65 -+ 12,222,00
ADD PURCHASES : 10,136,46 58,154, 54
LESS ENDING INVENTORY (14,594 ,78) (1h,594,78) \
TOTAL COST OF GOODS - § 10,076.33 54,23 ¥ s 55,771.76  Sh.11 %
- GROSS PROFIT  ~ s 8,503,040  145.77 BoS 47,2913 4s.89%
I : - ) ’
DIRECT COST3 / .
WAGES ¢ 5,733,027 30,86 22,517.10  21.75
DISCOUNTS , 300,06 . 1.6 1,733,89 1.68
PIECE WORK 170,10 - - .92 1,746.60 1,69
¢ PAYROLL TAXES 691,17 3,72 2,891,60 2,81
TOOLS . : . 88569 b,77 1,546.97 1,50
TRUCK EXPENSE 436.13 2,35 4,850,96 4,71
~ TOTAL DIRECT COSTS s 6,216, 15 bA22 X 35,187,127 .« 3h.14 X
ADVERTISTNG -0- 55,00
LEGAL & ACCOUNTING 80,00 . 695 &0
FREIGHT -0- - -0-
FUEL -0- S TINY
INSURANCE - , 627,02 \ 627.02
LICENSES .8 TONNAGE L .50
PENSION PLAN 4,812.78 4,812,78
PHONE & UTILITIES 68,83 236.62
. REPAIRS 52,17 —- 528,82
* SUPPLIES , 15,96 646.81
TAXES - BUSINESS ¢+ 53,20 808,76
TRAVEL o _ 50,00 _ 253,00
SHOP & OFFICE -0- : © 76,80
" DEPRECTATION 631,00 ] 2,466.00
MISCELLANEOUS - -0- ' 19,50
- TOTAL GENERAL EXPENSES $ 6,390.96 34,40 % $ 11,298.13 10,96 ¥
PROFIT | § (6,106;07) (32.85)% $§  806.18 78 %
MISCELLANEQUS INCOME w -0- 795.87 A
"NET PROFIT $ (6,104,07) $ 1,602,05

M - 00— - - a—

- —— — W -
-y W - —— -

' EXAMPLE REPORTS' - GENERAL LEDGER MODULE - MAC |
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ADS-CAS, ‘

x
H
H
{

L . BALANCE SHEET AS OF JuLY 31,.19%5 . ~ % - -

,. B ) v ) - f ‘ | ‘ i ¢ |

: ‘\ ',-‘ " .- + X , f '

) ‘ , ASSEIS L .

¢ ‘/ ' . : . " g . o ' "
) LUBBENI_AS.SEI.S. ' : !

: "~ . " CASH ANK - SEATTLE 1ST NATIONAL $ 15,096,519
- : ACCOUN TS ECEIVABLE 20,927 .86
- INVENTORY S , 14,594,78

TOTAL CURRENT ASSETS

$ 50,619,15

: . BUILDING & IMPROVEMENTS - 1,651.48 .«
v . EQUIPMENT . b6,747.71 i

" LESS RESERVE FOR DEPRECIATION (25,256.52)
TOTAL FIXED ASSETS , 43,142,67

INCOME TAX REFUND 252,97

. DEPOSIT DEPT OF L &I 231,75 ‘
; - TOTAL OTHER ASSETS “ 48k ,72
------ fom o = - o
« r' . - + . — i
- _TOTAL ASSETS . $ 94,246 .54
sm==z===z=z=z== . h S T
‘J‘:{,)‘} / <
— L1ABILIMLIES & CAPIIAL
Y - . ' ,/
. )

- ! ACCRUED TAXES PAYABLE $ 2,879, Bh

ACCOUNTS PAYABLE ,283.08

| L © WAGES PAYABLE = 042.08

1} \ ¢ o neaeaceoeaoeseaew
TOTAL CURRENT' LIABILITIES \ -~ $ 13,204,50

N

COMMON STOCK ISSUED & DUTSTANDING
RETAINED EARNINGS ; .

TOMAL CAPITAL |

v TOTAL LIABJL]TIE§ & CAPITAL

e Ve
e n e e - ——— R ST e - ——

Q

16,950,28
64, 091 76 -

- e o oy S ———— -
- e ey - -

EXAM#LE REPORTS .GENERAL LEDGER MODU%E - MAC
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CHAPTER 3 '

N
¢

%3.1 INTRODUCTION

o . / y
b

The reply to‘'the question "Should we use a computer?" is not an easy
, . .

one for any construction firm. It requires a careful study of the
possible implications for the firm in terms of formalization of its

infbrmaﬂtion flpw, -reporting procedures, and organizational structure,

kd

on one-side and a framework for evaluation o* alternative computer

L3

systems to meet the firm's requirements on the other side.. The goal &

»

of this chapter is to initiate discussion on these two topics and -

!

to suggest key elements that -should be considered, ‘ -
N ,

. —

3.2 IMPLICATIONS OF COMPUTER.USAGE

The possible implications of computer.usage for awconstruction firm are

studied under four major headings. Each individual headihg corres-

ponds to one of the major aspects of a firm's normal operations. Thesé
L} -

are: i ‘
— l "‘ e /
1. Human factors r
2. Organization . '
\
3. Functions . ‘ ,
4. Technical aspects
N B \
3.2.1 Human Factors - ) N

- !

? ' ~

™ Treated under the topic of human factors are such terms as education-

“al ‘background, skills, attitudes, modes of working, comm/wica'tion ,

~

- Al
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. \

skills and psychological factors such as confidence and level of sec-

¢

urity, These factors are first considered herein with respect to
senior management parsonnel, project managers and related office

]
support personnel and field management personnel. They are then
analyzed with respect to their interactidn with the decision to
use computer pésedxmanagement information systems such as described

in Chapter 2,

L

With respéct to senior management, relevant human factors include

the following:

\ ' ' -
1. Building construction firms gFe in many cases family owned.

\

Thus key pififions in géhior management are ‘held witﬁin the

family. Sdch ownership can 5nhibit delegation of (e%ponsi-

bility to non family members. Consequently, senior manage-
.+ ment spends considerable time on day to day opé;atjonal

issues, and tﬁus requires information at a high level ogQ

'dexail.

2. Educational levels can vary significantly all th éy from
grade school edu%ation to professional degrees in engineer-
ﬁing or architecture. In general, however, educaﬁion levels .
tend to be low, MLch more emphasis is placed on experience
and bn the jobﬁtra?ning. l/pgrading of management's skills by

way of short formai courses is seldom pursued,

-

- 3. ~ Because of the nature of their training;-managemeﬁf tends

to be supportive of the status quo. They are skeptical .of

’

,\\\\v‘;)



Je . Their educational training is normally at the level of

. ‘ -9 . . o L ,

the worth of techniques such as CPM, PERT, computerized

estimating etc. and thus &end not to support their use,

4, ° In some firms, Lenior management expresses little confi-

dence in the abi1fty of field staff to provide accurate - : f‘\ 4

quantitative dﬂﬂi pertaining to project progress. Thus o

' ey do not make use of formal reports and are at best - o
' )
| tral with respect to their use by others. - '
: [
5. The favored mode of communication and reporting is infor- ) ‘7 W
+  mal and oral. They believe in people to peBp]e contact

rather than contact through a written report interface.

-

6. Because of the highly competitive nature of construction,
they Are not receptive to changes in their pchedures‘
which will inérease their overhead. They tend_td be
skeptical of the benq@jﬁs claimed for use of more formal
repo:ting and computerized.data processing, and do aot
believe that these benefits will outweigh the coﬁts. They

" give far greater weight to the failures jhan the successes

.that have occurr?d with respect to compdter use bx othg;\\ . - J
. ! ‘

contractoys.

E}

WItQ\respect to project management and related support personne] (e, g

est1ﬁ;E3?sQl_£Elevant human factors include the. fo110w1ng

technical school, technologist or engineér. Thus they

have a reasonable level of qdantitative skills.” .
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Heavy emphasis, however, is given to experience and on

.\

the job training Pnd they tend to support the status

quo: They do not see themselves.as vehicles for initi-

ating changes in the firm with respect to reporting and .
. S5

data processing procedures, even though their own ef-

fectiveness could be improved by such change.

. o [
Despite the fact that project managers in many cases keep de-
tailed quantitative records for their own use, they
tenq to report to other company personnel, especially

senior management, \*s]]y through informal meetings.

3

" Duties and responsibilities of project Qanagement per-

sonnel tend to be a function of the capabilities they
demoifstrate to senior management., Significant varia-

4’
tioqg/in style and degree of freédom occur between "

' project managers within the same gompany.

-

With respect to field manégement personnel, relevant human-factors '’

¢ .

include the\following: [/w : .

‘S(
’

[

In g era]l educational levels qf field,management per-
sonnel are low, Hea&& emphasis %Q given to experience

and on the job traiping° A typical path tg the role of .
prgject supeﬁintendent includes stints as apprenticé

carpenter, carpenter —foreman, assistant superintendent,

superintendent.w

i

The main strength of field personnel is their knoﬁﬁedge

[y



?f construction. They possess 1ittle, if any, formal

management traihing,

v <

/
They are action oriéh(ed and are loathe to maintaining *

written records. They tend to procrastinate in com-

pleting wrftﬁpn reports, resulting in the nekd to re-

call from memory data‘pertaining to job Ttosting and project

Y

progress, .

.. . S
They are more Eomfortable with qyalita%ive than quan-

!

tifative reporting and p}efer oral rather than written

P
MNoneh ‘.

means. %hej are more capable of using simple data

" gathering and pr6§egt control formats (e.g. bar~Zhart

versus CPM diagram) than complicated ones,
. K i .

7

. ! N
They tepnd to be‘fptimistZC and thys their reports must

be’carefully assessed. Thisqis especially the case

D |
when they feel that their reports on progress are used.

as a means of evaluating their performance,
‘ %

They are satisfied with the status quo. They do not
feel compelled to challenge the status quo, especially
in light of ‘the fact that job security in the construc-

tion industry is low.

-

Al

The. implications of thehfbregoing factors for impﬂementing a com-

puter system in a construction firm are summarized in Table 3.1.
s o

i ® ’ \ .
Implications both in terms of the computer system and the firm

" itself are treatgd.

A




_ s

‘e

3.2.2 ORGANIZATION

R ¢

- fHEORIES AND CHARACTERISTICS

- Y
[

* Three different theories pertaining to organization structures

’

have been identified in the brief history of management [19].

These are:

7
1. Classical theory

i 2.' Human relation school /
)

3. System approach

o

Figure 3.1 illustrate® these theories, tﬁﬁ sources from which they

drew, and the techniques they have produced. A brief description

—_

of the main characteristics of organization as treated by each

ofrgbe above theorijes is giyen_be]ow.

V.- CLASSICAL THEORY -

-
,  The features of the c]assigg] theory of the organization may be

described in terms of three key variagbles, viz, structure, process,

and values. . '

. | N
STRUCTURE

/

Under the classical theory, the key to precision and effectiveness
with%n the organization is seen to lie in defining a centralized
pyramidal authoriﬁy structure, with the numbers of hierarchial
lTevels, spans of control and Tine-staff relations carefully de-
fined. Thus, the tasks inVBTV?q in-setting -up an organization

are taken as the formulation of an organization chart with line

/-
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-

. fa . , ,.
'(vertical) and staff (lateral) relations clearly laid out and as the

preparation of elaboratet job specifications setting’bﬁt the incumbents'

i

3
authority, resppnsibilities, funcu{?ns, rank, and duties.

" PROCESS

The tasks of management are viewed as being comprised of four elements:

p]anniﬁg, organizing, Teading (command and co-erdihation) and control.

Planning ' is how an of®anization makes a strategic decision; diag-
nosing the problem, finding alternatives, progect1ng1.b

the resu1ts of each, and selecting a specific alterna-

. tiye.
Organ%zing .\is the des%gn’of the organizational.chért and writing
) of role specificatidns, - ‘ ‘
[ed
'teading' ’ refers to the actual process of commanding and co-ordina-.
~ ting agg”in the EIstica1:dpproach is essentially a
mattey of‘delegation,'good siafﬁ work, and careful de-
cision making,
 Control O involves measuring progress towards the objecfivesu If
operation% are not progressing well, gne goes back to
}!he:plan to take the‘necessary corrective action to get
( + back on cours;e° )
‘. //’ :
Values " In this .essentially bureaucpatic approach the value

<

, system presumes that clasgical man will always act in

the best interest. of E, firm and behave rationally.

-
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2, HUMAN RELATIONS SCHOOL
' {

The human re]at1ons?§§hool views the organ1zat1on as a sqcial system with .

twin objectives: one, producing the product and the other, generating
4

and distributing satisfaction among employees, thereby achieving both r

economic effectiveness and job satisfaction.

4

The human_ ‘relations school, believing that economic anﬂ,te;hnological

aspects of business are adequately developed, conc?rnshitse]f with de- /

§

veloping better human relations within the firm,

<

{he basic premise for.structur1ng an organization’ based on this ap-

proach 1s that if an employee is exper1enc1ng satisfaction at his

work, he will be more productive. In terms of critical dimension,

the sfructure of the organization ng be formal or informal. The

d?cision as to which one is a function of the tasks to.be perfoxmed

and the' resources avaiiable to achieve them (technical, human and -
economic); not a function of perﬁona]ity. The process is based on

consultation and participation and the value system is employee-centerean

7

People matter and recognition is.given to sentiments.

3. SYSTEMS.APPROACH
w7

/

/
System theory is essentially concerned:with the notion that an organi-

zation consists of a set qf interrelated parts and functions 11ke a
11v2ng creature The direct development of the system theory ’is the
system shown in f]g 3.2. 1In this system.and its subsystems attention )

is focused on.information flow rather than authority relationships.




Thus the organization is defined as an infogmation processing system

analogous to a computer process, with the proces§ modules as shown in

- 98-

// =

figure 3.3.

storing some of it and taking action and formulating plans based on it

s6 that the cycle can be started 4gain.

systems approach to the organization are:

[

1.

These organization theories lead to the following important parameters

The traditional division of line and staff is treated as irrele-
vant, The theory minimizes the importance of personality and

assumes that roles can be objectified; thus efficiency is maxi;

mized andl conflict minimized,

In the systems oriented organizations, there are the presumptions'

that organizations work by programmed decisions.

The organization functions by collecting {nformation, processing it,

Séme characteristics of the

q

. of bonded rationality (2) that information is expensive and (3)

Thus models

must exist for each of the decision processes within the firm.

with which a firm can be described and analyzed:

1.

¢

9

Hierarchical structure - The organization chart sets out relations

of people in terms of line, function and staff, line of communi-

/
cation and span of control.

Definition of roles, authérity, responsibilities, functions and

duties.

Procedures (policy) - a formal set of rules governing information

‘
‘y

e d

4




dealt with by Ein-Dor and SegoVv [6] as follows: "We defing mature

S

flow, processing and use of information, ’ ‘ -
k | “ . |

e

4. Decision networks - identification of the manner in which de-, (j

/ ’ -
cisions should be made, the'interre]ationship between indivi-

duals involved in the decision process and the flow of information .o
- B '

. . :

between these individuals. :

@

"Viewed in terhs of the above parameters, the organizational forms used |

\ < -
by contractors are.seen to possess many of the characteristics of ' .

classical organizations and some of those organizations founded on the
human relations approach. There is an inherent element of informaldty
involved in a contractors organjzation wjth‘respect to the‘d%finition
of roles, authority, responsibi]it%es; functions and mode o% communica-
tion. Job roles are seldom clearly defined and are a fynftion of the
individual's capabilities and personality. Cémmunication is cbmp1ete—
1y informal most of the time which is a characteristic of the human ~
relations approach. Decision netwotfs are informal. There is often

no set process for handling routine a;d non routine decision situa-
tions. Procedures govern1n§ information- flow, processiné and‘use;
while known to individuals ;re not documented or férma]ized in an
integrated manner. |

r ' -

This state of affairs can be described as a lack of maturity on the

part of the firm. The issue of organizational maturity has been

»

’

organizations as those in which systems are formalized, quantified

and produce data appropriate to their decision and control ﬂ?ocesses.
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. . S .
Given/this definition, old established organizations which are run
t

infdrmally and intuitively may’be very immature, whereas, a new '>§
.

rationally structured and well planned organdzation may be VEEEZQ’
’ 4 ' = N
mature, in spite of its youth", , /’“fi/r

A . ”
Further on they state: "The construction of formal informéiion
sy!tems‘requires not only thf& processes be well understood, but

they“aiso be presented in a form suitable for processing and can be

quéntffiéd only if data are both avai1abﬁe.and accessible, Firsf,

. ) 'Q* 0 - - -
some of the data refuired for decision analysis may not have been

~

céllected in the past, or may'Be available dnfy in a form unsuitable
for use without considerable mass%ging. Second the desired data may

exist somewhere in the organizatioq, but are of little use because of
. } 4 .
the difficulty entailed in actually putting them together."
AR N

-

< L] N ) . ’, ! . , ‘o . ‘ -
These issues are of particular imporfance to the construction-firm especi-

_é[Ty;with respect to job cost and time control. MHany firms do not have

forﬁa] protesses, collect insufficient data for effective control and
informed decision making,.éhd have noﬂestah]ishéd meads for coordina-
ting the iﬁ?prmation that is generated by various individuals within®
the ¥irm.q Extensive treatment of the‘prob1em of appropﬁiate records
aph procedures héy be found in khe report‘by Revay [21], ‘

&

imp1iéations for the organization anqhény computer system adopted or

- developed are suggested in Table 3.2,  Additional research should be

Q@
' conducted.in-order to make a comprehensive compilation of implica-

4

© tions. * It should be noted that use of a,cdmputer system wi11’reqdire
B - [

4 0 4
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construction firms to move closer to a systems approach of manage-
p | 3
ment. ‘ . .

3.2.3° ~ Functions ) ; . '

The functioQE of a construction firm which aée most amenaple to com-

putezﬁzation are: / !

Estimating . .
Planning

Schedh]ing . .
‘( o ' {
Progress Control . . :

* Cost Control - ' S

"’ Management Accounting for

Payroll _
/ .

L -
¥y

Accounts payable

Accounts receivable | - \ -

Job Costing

Financial Reporting .

Inventory Control .

Equipment Usage

In order to computerize any particu1aﬁ function, it is first necessary
a .

% What input dg};/is required for this function and what is its
! v

4

source (extérpal, jnternal - from other functions).

‘ What operations are involved in putting this data in a form

-

- ¢
~ . - - -
u
- &
.
B . et . n e e -
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! |
suitable for computer manipulations.

What algorithms are required for this manipulation, |

» }
What mode of interacting with the computer is required -

on line, batch, graphics.,

What information does this function generate and hgz;iyit

¢ .
interfaced with other functions.

What individuals are involved in this function, what are
their capabilities? ‘ 01 '
\ l o . ;
What response time must this function havef” ‘

\ | | -

How routine or non routine is this function and what degree

of variability can occur in its execution from one project

¢

to the next. .

To date, most attention Has been directed at those functions which are,
b

routine in nature, which require batch processing for cycles of one

" week or more and for which input data is internally generated (e.g.

payroll, accounts payable, accounts recei&able - see Chapter 2).

More work directed at answering the foregoing questions for other
4 . > \ * .

/

functions as they relate to the bui]diné contractor is required before

théyvcan be‘éffective]y computerized,

- 3.2.4 " Technical Factors

Prior to making a decision -whether to computerize one or more data

. . ,
processing functions of the firm, several technical factors, both at
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. the overa11f1evel of the firm and at the function 1eve1'must be assessed,

Some of these factors were noted in Chapter Z'with’respect to th

' . N ‘

»evaluation procedures employed by various computer:firms.

&
At the level of the Firm these factors include: ) J
1. Rate of growth of thefirm. - . Y. T
¢ Lo . °
- 2. Diversity of project types. ° -
4 ; 3.;Percentage ofw;ork subcontracted. ] . -‘ ‘/ )
X | . ] ’ ) ““
4, pevelopment of a coding procedure which can integrate the esti-
mating, planning and scheduling and control phases of a project. l :
This topic is an exceedihg]y impprtant one, An effective coding
sygtem is éssential for the development of an integrated man-
agement informéiion system which supports a range of functions.
' Further, }t is crucial to the 5roduction of reports which are
} tailored to the specific needs of indiv%duaT users.
At the level of the function these factors include: ' ;
. ) \ : ' ‘ |
B 3 1. Volume of data to be processed., - \ . T\ ‘ j
; <. Volume of data to be.reta}ned for long term use, /;;3 . 1
T ° 3. .Freauency of processing, and rgporting. ’ \ *
4, Mode of work ~;on line, ?atch - | _
5. Type of map machiné interface required - grqghic, writtgn B B
) 6. | Variability in the function and f1gxib11ity required fO{ input
_ . data and output ipformatioﬁ. . ;
_,_TT - . L . . |
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3.2.5 Summary ‘ , ’ o ;
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» —
4 »

N

To date, almost no literature exists which is aimed at helping the
contractor to assess the impl?cations‘with repsect to the form of com-

puterizing various functions.

- N Aot

. ’ , .
In this section of the report, an attempt has been-made to discuss

~ e .

those implications undef four.major headindgs - viz: human factors,
organ1zat1ons, maJor functions and t&chnical aspects of the firm. /
Much \m&e work must be done, An important heading which has not been
treated is that of the benefits - both tangible and intangible - to be‘
derived form use of a computer. A prerequisite to such a @rp;tment is

a detailed study of firms which have adopted ; computer system., It is

recommended that usch a study be undertaken in the future. '

¥
.
’ /
) /
- A\
s \
" <
3
, . ¥
B “ = ¢
-~ L
’
‘ !
) * ‘ w
- [ . r }'
s
’ ‘ —_
\
{ ‘
¢ H
— ‘ -



1 , ]

--105 -

-

3.3 ASSESSMENT QF COMPUTER SYSTEMS

. The decision process for deciding. on whether to{cqmputerize one or
. ' M .

more of the firm's data processing functions and what computer to use,
assuming thatoa minicomputergg&stem will be selected, amy be VWewéd

as 1nVo]V§ng thrée phases: The first phase involves an asseé%ment of

the 1mp1fdations for co@Buter use, including initial cost assessment.

Out of this pkase will come a yes or no decision that the firm is pre-
pared to adppt changes in its structure and procedures_as required; to

\ ~
use the computer, Certain aspects of the analysis conducted in this

phase were treated in the previous sectjon. In the second phase, }‘

attention is focused on the costs and benefits to be derived from com-

puterization. Functions to be computerized are identified and ordered

in terms of importance and a conceptual model of what the firm requires

from a 'system is developed. Based on this model, an analysis of the

possible costs.and benefits is made [18]. -

-

The output ?f this §econd phafe is an éxtimate fo the financia] re-
soﬁrces the firm is willing to commit to the acquisiFion of a comphter .
system. The function of the last bhase is to develop a set of critefia;
or performance brief which potential suppliers must use in preparing
their submission to the firm. These assessment criteria are briefly -

"examined below. Their description is taken from Reference [7].

Methods of measurement for these criteria are not considered.

3

-~



‘Service Level:
. Flexibility:

Q&ality of

Supplier ement:

X

Syst<<m Features:

. » 3 / ”
: ﬁeliability & Backup:

»

¢ Fy Systevm Support :

-

The ability of the system to do work quickly '

‘and reliably.

4

(%

<Arowth poEential of the system within the same

computer family.

1. ~Experience and past performance of the

2.

-

3 -

?

support personnel.

Experience of conversion team 1eaderu(if

a conversion is reqﬁired). /

User satisfaction witﬁ similar systems

and support services.<

Ability to meet the mandatory and optional -
requirements.

Ability to‘communicate with a variety of
terminals and other computery systems.
Availab]e programming Tanguages.

Rarige of av;ilab1e software and application
programs that‘may benefit the tusers. \
Ability to improve reliability by adding
ehuipment.

Ranée of possible backup alternatives near
;He computer site. K

Range and quality of security features
inc]ud;d in the hardware and softwarg.
Quélity and amount of support that will

be available. ,

Quality _of maintenance and emergency services

.and proximity of replagegent parts.
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Ease of Use: ‘ 1. Ability to use software from independant
‘éubpliers.
2. FEase of operation of hardware and software.
3, Ease of understanding the joﬁ control ‘
1qnguage, the software documentation and .
\\ . . ° the programming procedures.

Cost: - operating cost of proposed system.
hd

-

\ - cost of adding main storage, processing
power, and peripheral equipment.
\ - ) - cost of programming conversion.
v - cost of education and.support services.
\* ) : - installation cost.
iseellaneous: -  Delivery time froﬁ‘the order Qate.
- Age of equipmeﬁz (date of'thé first delivéry).
| - Physical space Fequirements (including
Y .' electrical power and cooling, if requirﬁd).
i \\ | C\ ) - Compatibj]ity with the equipment the user
. _\\ , is currently ughng. .

N ; ,
This 1ist\€f criteria is not complete. A further study is rgcommended

Y

r

which srunﬂ\{include a means of measuring these criteria.
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SOURCE DISEIPLINE

N

Engineering
Industrial

MANAGEMEEIT THEORY

Classical theory ol organization

Machine theory

2110 -

ot erganization {(Weber)

{Toylor)

Bureaucrocy

MANAGEMENT TECHNIQUES

Work stydy

\ Time study

Method study

Praduction, plonning, ond

controf {PPC)

4

Consultation

Counselling

J

Training with industry
Tw.i)

psychology
Psychoonelyns Human relations
M Group dynamics Iy ¥ school
N . {Ehron Mayo)
Biology ’l -
v Mathematics Systems
\ Behavioural - approach
' science

The relat1onsh1p between management theory, source

N

Sociotechnical

systems

{Tovistock)

theory

FIGURE 3.

Dearsion

Psogromme evoluation and

review lcchmque {PERT)

Value engmeeung

Criticol path analyyis

(H A Simon)

1

discipline and management technique. T19]

- Inlormation
input

Computer simylations
Concept formulation—
con‘nad definition {C F.—~C.D )

> ( . A\
Maleriol and
energy input
Dat - , .
Sensor are Decision Processing | Control + Memory
bsystem | PIOCENN9 sbiystem { swbiystem subsystem subsystem

subty subsystem 4 - Y 4 R

Oulp\»l

FIGURE 3.

{volue odded!

2

System Approach - A System and it$ Subsystems [19]

»

\3

.

. Input
Encoded ——f
information

Sensor
(recognition
of information)

Doto
processing
farithmetic)

Decition

{branching
pes progrommed]
nstructions)

Procesiing
{implementing
pvogtommr
ond decnions)

Cantrol
(tegulating,
efof
indicatiops)

Memory
{stornge
for
retrieval)

3

Ov'p:!'grfetdbo:\v

'FIGURE 3.

3

Basic Computer Process Moduleé [19]
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CHAPTER 4

[

4.1 SUMMARY OF FINDINGS

o
E]

The finhings of the report are summarised with respect to the objectives

stated in Chapter 1,

<.
Objectives 1 and 2

Contractors who adopted computer systems did so because of the need
for accuraté and timely reborts. Some of the recognized benefits
included reduction in staff/ reduction in errors, control and better
understanding of operations, reduction of time in processing data,
tighker control over pricing and savings achieved through improved

-~

inventory control.

Objective 3
Computer systems are avai]aglé to address several of the major functions
of the contractor's firm, Three such systems were examinea (Chapter 2)
and were observed to be quite comprehensive in(the area of the man;ge—
ment accounting function for the contractor. A compdrative study of

the merits and demerits of these system$ was not carried out. Never-

theless, it was found that the systems examined were all designed using

a modular approach so that a contractor could adopt one or more of the

i

modules to carry out a particular function., A1l systems could be

tailored tgga»1imited exkent to meet spécific needs of the contractor.
Adoption of one of these'system; requires a complete systemization of
the contractor's data collection, processing and management rep&rting,

and more precise definition of personnel functions and roles.

) : . B

G



e Objectives 4 and 5 - . v

N s

Four major headings were identified under which the sutdy of possible )
implications for the firm were carried out. These areﬁhuman factors,
organization, fungtions and technical factors. It was indicated that -
these factors can’be §ignificant and beariﬁlpse examination. Further

studies in this regard are recommended because of the incomplete under- ’
N o ¢ LY ’

standingyof these implications.
< 8 .

—_—
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4.2 SUMMARY OF RECOMMENDATIONS

'

-

Innattempting to<address the objectives set fo;th in this rebort,

several areas requiring further %tudy were noted. They are: )

1. There is a lack of‘easi1j unde¥rstood information regarding, computers -
and their usage directed at/the contractor. A report directed
at their specific Eﬁteresé and needs would be of significant
benefit to them. 'This report could provide a basis for the pre-

~paration of such a report, . “ T

2. :WQrk should be directed at determining the problems and needs-of | s
coﬁtractors in egch of the major functions (estimating, planning,
schedd]ing, etc,) and ta determiné those speci%ic functions whére
.the computer could make a siépificant contribution to soelve thg
problem. | )

3. An in-depth analysis of 1 the possible iﬁplications of computer
utilization for £he firm with rdspect to human organizational,
fuqctiona] and techniéa] fact?rs needs to be undeqfaken. Such an

* [

analysis would require considerable interaction with® the construction

-
©
a

firms.

o 2 -

4, A more detailed analysis of the criteria used to assess system w

alternatives should be carried out (which should help a contracfbr
.

cm——er to evaluate a computer system before adapting computerized infor-

mation system). . .
5. A study should be undertaken to design a framework‘by which a

« potential user. of a computer system should be able to assess and

)

:7 ‘ gggpére the costs and benefits resulting from the use of a"computer
s’
system.o Such a study should reflect the continuous decrease in

computer costs and increase in their capabilities,

>

R
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*

Universite Concordio, 1455 ouest, boul de Maisonneuve  Concordics Univerwdy 1155 e Meisonneuve Bivd W )
Montreal, Quebec. Canada H3G 1M8  1elephone 879-8551 Montreal Que. Conenar H3G IME telephone 879 8551

\ QUESTIONNAIRE ON USE OF COMPUTER SYSTEMS V)

-

BY CONTRACTORE

A SIZE AND CHARACTER OF THE FIRM AND ITS OBJECTIVES
1. Please indicate which roles your firm typically assumes:
% ' - ' 4

)

General Contractor

Trade Contractor

- - Engineering Contractor

Design Build

o ’ _ Construction Management ‘
) Othet‘}ylﬁase specifv)

2. What is- the approximate breakdown of the range of orojects
" undertaken? J
‘ lil

%
Residential '

Commercial - )
Light Industrial Y
. ’ < Heavy Industrial

Other (p]éase specify) g .o

4

3. The average annuai volume of the firm at present, in current
dollars is: ] , )

less than $1 million

" $1 million to $5 million
$5 million to $10 million - . -
$10 million to $20 million . ,
A §20 mi11ion to $40 million | B

| over $40 million o o

o

and the" average annual-rate of growth over the last 3 years
has been o k.

' A

~ - e e
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Centre des études surle batiment 1 6 .
- - §

4. At any one time the f1rm is 1involved 1n:‘

2- 5 projects ; , © .
6-10 pro§ects-
, 11-15 projects

16-20 projects

21-30 projects

' .- over 30 projects

5. The firm's projects range in value frem $ ' \_to$
and in duration!from , months to- mon}hs
6. From ) percent to percent of the work on a tyo1ca1

project is subcontracted out.

- 1. The work performed by the firm on a typ1ca1 prOJect consists
of

8. The qeégraphic‘distribution of projects is roughly as follows:

¥ . o’
. ! °

I
Montreal ] .
‘Quebec /

Quebec and Ontario

Eastern Canada s

Western Canada

International

e

roughly as follows:

N . o/
' y 0
. l L] -
, Fixed price \

9. . The mix of contract types the firm is n0nYa11y engaged in ‘s

Cost plus fixed fee

\ ¢ Cost plus percentage ' '

ConstructionManagement

Turnkey (Design Build)*

10. Head office staff consists of people, of which are
clerical staff. Site personnel maintained full time by the
compnay include superintendents and “foremen.

Y

11. Please sketch the organweat1ona1 chart for your firm in the space
provided below. Please shaw kev personnel and lines of authority.

12. Please sketch the site staffing arrangement used by your firm
. for medium to large- sized projects (please 1nc]ude interface with
head office).
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@ g@ntre for Building Studies . ] ) »
entre des éfudes sur le batiment ' ) ’ -

13. Listed below are several possjble objectives for a construction
firm. -Please identify, in order of 1mportance those objectives
pursued by your firm,

Pr1or1ty
a) Percentage return on volume not less
than some predetermined number. - )
b) Development of a reputation for tinely
completion of prdfjects within budget. ) ;
c) Maximization of return on eqhity. .
d) Attainment of a specified rate of 2;, ' .
. annual growth in dollar volume. o .
e) Diversification into other : ) : "Cifr7
forms of construction. .
-f) To becgae a national i
3 construction comoany. . ‘ ‘ z
g) To become an international
s construction company. ,
-h) To become a development company.
Vo i) Other (please specify)
\B. IDENTIFICATION OF NEED FOR CHARGE :
1. What bus1ness_factors led your f1rm to consider the use of ;
v computers? - -

2. What problems with the previous means of processing ¥nformation
led management to consider using computer systems?

3. Which functions (e.g. payro]], accounting, scheduling, etcﬂ) were
i . identified as being most in need .of improyement and/or computer
N * assisted .information processing?

4, How were the information processing and management reporting require-
ments defined for the functions outlined in #3? .

]

Al

K
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Cpettre for Building Studies _— .
Cenlre des études sur le batiment ¢ ‘ ‘ ‘
C. .

»

SEEKING WAYS TO CHANGE : - °

4 L Y /‘
Please describe the alternatives considered for so]v1ng the prob]ems
posed by questions 1 and 2 in the previous section e.g.

a. Expand staff;

b. Use computer service bureaus;
c. Use of a time-share system;
d. Purchase or lease of in-house mini-computer system;

. Who conducted the assessment of a]ternat1ves jdentified above? What

criteria were used?

. -

. What assessment was made with respect to how use, of 2 computer system

could change the manner in which the firm is organ1zed and how it t
collects and uses information?

D. USE OF COMPUTERS
1. How long have you been using your computer system?
2. What problems were encountered with its imp]ementation?
3. Has’the adoption of a computer 'system met your expectations?
4. What training and education programmes did you implement to inform -
staff of the use and implications of the system?
5. What changes, if any, have taken place in the f1rms orqan1zat1on
because of use of the computer?.
6. What changes in the frequency and level of detail of report1ng
have occurred since adoption of the computer?
7. Have additional functions been computerized? ' o
8. Please summarize the benefits yqu feel your firm has gained from
the use of the computer? ~ ‘ R
9. In your view, have these benefits exceeded the cost of thg computer?
: #
E.- DESCRIPTION OF HARDWARE AND SOFTWARE
1. Please describe the hardware configuration you have. |

Please describe the software system you.,are using. Was this system
tailored to suit your specific needs? If yes, please describe
briefly these needs.

_ v -
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APPENDIX 11

LIST OF SOFTWARE PROGRAMMES :

- . A
+

R SOURCE: 1. "A study.of project planning and progress

control practices in the Canadian
. gonstruction industry by Revay and

. ) !
» e Associates - Jan, 1974,

2. Cost engineeribg related computer’,
o software, by Thorias J. Call.
* Computer Application Committee,
American Association of Cost |

A Engineers. 1978,

e

T



ANALYSIS OF CAPITAL INVESTMENT~\

Computation of tab]es of depreciation, salvage va]ues, earnings
and 1nterest payments of a project, to determine rates of return.

SHR.
BEARING - DISTANCE INTERSECT

Solves intersection of two lines, given bearing of the first,
length of the second and starting and ending coordinates. Unknown
bearing and distance are calculdted.

BUDGET STATUS SYSTEM

Comparisons of budgets vs costs for projects.

SWR.,
BUILDING INDUSTRY PROGRAM (UNIBAU 91)

This program is used for ca]cu]at1ons in the General Building
Industry. It may also be used for superstructure, deep workings,
road construction and dike construction. Besides computations

of lengths, areas, and volumes. )

© UNIVAG. :
lf)\ N .
BUILDING SUPPLIED CALCULATION

This package has been designed specifically for the construction
1ndustny to calculate the areas and volumes of materials used
bdth in the excavation and the erection of structures of all types.
The program uses formulas found in civil enaineering handbooks
to calculate areas such as rectangles, trapezoids, triangles
pentagons, circle segments, spirals, etc., and volumes such as
cylinders, taurus, cones, etc. i

UNIVAC.

CBEES 11 (CANADIAN BUILDING ECONOMIC EVALUATIbN STUDY)

This, program helps provide in-depth cashflow analysis and sumnary
measures to help evaluate the economic viability of proposed "
building proJects7 CBEES II can be used on any type of building
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project and is designed to base its calculations on the new

federal tax sStructure. Portland Cement Association. ’

.

CONSTRUCTION COST ESTIMATING

Technical Programs, Inc. ‘ ' S .

CONSTRUCTION PROJECT CONTROL SYSTEM (CPC) » : :

, w
CPC provides a basic, flexible tool for bidding and managing
construction projects, gaining the best possible utilization
of labour and eguipment resources under constantly changing .
conditions. . The CPC System is made up of 28 programs that
fall into four function categories schedule generation, ¥
calendar generation, monitoring, and reporting.
Honeywell.
CONSTRUCTION SITE CUT AND FILL °
Technical Programs, Inc.

( :
CPM offers a systematic pracedure which records, analyzes and
controls each sequential step necessary for the complet1on of " :
a particular work project. . '
CDC and Dataline. ‘ o ¢
CRITICAL PATH EVALUATION )
This program will compute 'CPATH and print arﬁummary of earliest o /
and latest event times and actual and maximum activity t1mes,
and indicate which are on the critical path.

. . : L

Hewlett Packard. ) . : ' :
DEC. ) ’ ) ,
CUT AND FILL o . Y

" .

Computes Cut and Fill Volumes
Wang. . | | ' y
CUT _AND FILL CALCULATIONS

b © .

CRITICAL PATH SCHEDULING ' B ~ 4
L
4
\
1
|
|

I.P. Sharp : S 1

Yo L ¥

¥ /
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DATA PRESENTATION SYSTEM

The 1130 Data Preséntation System provides graphic programming
support at three distinct levels of versatility and usefulness.
The first level provides the programming necessary for control
of the plotter. Level 2 sub-routines utilize those of level 1
to perform more extensive tasks such as times, plotting, scale
annotation and curve fitting. The highest level, the Graphic
Report Generator, provides.the ability to make many different -
graphic presentations of data files without any programming
effort by the user. It is controlled by input statements,
which may be prepared by a person with no programming experience,
that describe the plot to be generated and the data files to be
processed. \

IBM and SNC. - &

EARTHHORK |
Processes basic engineering design data and is not simply a "cut .
and fi11" quantities calculator. Handles complete right of way

design problems. Includes vertical curve and profile gra sian,
template design, off-shoulder design, including drainage(channe
back-slope design, and multiple-layer terrain models. Pravides
special project capabilities: equatjons, lump sums, agra tations
and end sections.

Honeywell.
EARTHWORK

EARTHWORK, a package modified from CUTFILL, provides massive calcula-
tions dealing with road building and its earthwork variables. The
program calculates a profile, slope stakes, both ditches, medians,

— grades, rates for left and right offs, elevations, offs width eleva-
tions, rate of the fos elevations, areas, cubic yard quantities,
summation quantities in cubic yards, cuts, and fills.

FINANCIAL SIMULATION MODEL

Analys1s of probab]e return on investment for h1gh rise building
using monte carlo simulation.

SHR. ’ I —
INDUSTRIAL PAYROLL SERVICE (IPS) |

_IPS provides an easy to use method of performing payroll functions.

Multiple Access Ltd.
_ MATERIAL INVENTORY AND SCHEDULING SYSTEM

Varian Data Machines. . Y
. 1

/ /‘ »

4
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- MINIPERT FOR' PROJECT CONTROL

PERT , PR

- 123 - .

<«
1.P. Sharp. ' :

PERT/COST

PERT is used to plan, monitor, and evaluate projects and programs;
PERT/COST provides effective project control from the standpoint

of cost. PERT/COST System utilizes a cost-oriented work breakdown
structure to define the end items and functional sub-elements :that
are combined to produce the end items.

¢DC.
PERT/TIME , -
PERT is used to plén, monitor and evaluate projects and proarams;

PERT/TIME provides effective project control from the standpoint of
time. The PERT/TIME-System utilizes a time-oriented network structure

_ which represents the flow of work activities and events that mark their

completion. /,
coC. ’

PLOTTER ' ’

" By connecting an incremental plotter to a computer the user has at his

command a drafting machine of sufficient sophistication to produce any
kind of graphic output whilst the ‘computer assumes the order of de-
tailed control.

Dataline

PROJECT CONTROL SYSTEM

Scheduling and progress reporting on a project described by a cr1t1ca1
path network.

SHR. ,
_PROJECT COSTING/BILLING SYSTEM

Project invaices, billings and billing status. Sub-system of budget
status system. \ -

SWR. ' §
PROJECT COSTING SYSTEM (PROCOST)

Multiple Access feneral Computer Corporat1on s Project Costing System
(PROCOST) is a set of fully suppodrted computer programs to aid
engineers, contractors, and architects to control the progress and
cost of projects This system may also be applied to other types of
proaects in which the allocation and control of employee time and
cost is essential. \ - S

A

Multiple Access Ltd.
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PROJECT MANAGEMENT AND COMTROL SYSTEM (PMCS) BN

PMCS is a modern Critical Path system. This powerful, but ’t:7
simple, technique is used for planning, scheduling and cqntro]li%g
large complex projects. It identifies both current and potential

problen areas of the project so that corrective action may be
applied immediately.

Multiple Access Ltd.
(
PROJECT MANAGEMENT SYSTEM (PMS)

PMS/360 is a system of computer programs to aid in the project ,
management functions of critical natH analysis, resource allocation,
project costs and progress con;ro] d report generations. ’
SDL and Computed

PROJECT PLANNING SYSTEM -

PPSIV is the fourth 1mpr0ved revision of computer program which

aids in planning and managing complex projects such as construction

jobs and maintenance of refineries, chemical plants and airplanes.

It is a fast critical-path method/resource allocation proaram
/,;—de;%gned to find the shortest feasible project length while

observing restrictions on manpower and equipment. PPSIV produces

work schedules that enable the user to shorten project length,

whether it is plant turnaround or a long-term construction project,

and also help the user utilize each resource fully, men and equipment.

coC.
SYMPL

SYMPL was designed to assist in preparing projections of the ©
future, i.e. forecasting, planning, budgeting, etc. Provision

is made for the user to create a data bank of time dependent

data, to-manipulate.the data, and to generate. reports using -
specific parts of the data.

SDL.

THE PROJECT COST MODEL (PCM) ) .

Forecasts final total and to-date costs and revenue. Prepares
schedules yielding least cost. Tabulates and/or forecasts
resource usage. Prepares period by period forecasts of cost
incurred, revenue earned, outgoings, cash received and cash
balance. Assesses the effect of any actual or contemplated
change to work content, costs, resources utilization,Sequence
of work, and future schedule/completion date of the project by
symulation technique.

(Project Software Limited - UK)

Add1t1ona11v there a number of proarammes in private use —
and/or various variations of commercial programmes altered to

&

1
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APPENDIX III

BURROUGH'S SURVEY NUESTIONNAIRE FOR
ASSESSMENT OF CONTRACTOR'S NEEDS .
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PURCHASING

@

Volumes . .

How many purchase orders are written? .
How many lines per order?

How ﬁény vendors in file?

How many vendors are active?

What is the frequency of new vendors?
what is the fréquency of changes to .file?
How hany purchase locations are there?
Purchases for 1 job or multiple jobs?

Purchase to inventory or to specific jobs?

Outstanding purchases recorded by project?

v

g . PAYABLES

Vvolumes

Average number of suppliers invoices: Per day
. ~ Per week
~ . i Per month

Growth factor? ' } .
§easonal changes?

Number of distributions per invoice? Minimum
’ \Maximum .
Average

-
How are distributions coded? |

° S g

4
Number of General Ledger expensg accounts?®

Number of high-volume.General.lLedger expense accounts?
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1

b PAYABLES - Volumes (cont'd.)

Average number of cheques required? Per day

How
Are
Are
Are

Are

many invoices paid per cheque?

remittance advices, used?

Per weszslk
Per month

; .

they made up when cheque is written?

remittance advices used?

they made up when cheque "is wri

Is the voucher system used?

Po you use vendor cards?

tten? (Direct pay)

I3

What method of discounting do you use? Gross

Do you capture most discounts?

Net

¥
S

Do you record purchases year-to-date?

Aging by vendor?

a

PAYROLL

Number of employees?

4

I

How many pay chegues are reguired?

Number of T4's per year?

Hourly:
Weekly:
Bi-weekly:
Ménthlyg

Weekly:
Bi-weekly:
Monthly:

Any special reports required apart from T4?

¢

1. N Frequency:
\

2. ﬁ Fregquency:
' 5

3. Frequency:

\‘“.,Vﬂ o — F Ty P v
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©

/
PAYROLL (cont’'d.): ’

Is shift premium paid to any employeés?

_ Is piecework/bonus in effect?

of

Are Quebec taxes only in effect?

How many provinces?

How many accounts is -labour

°

What year~to-date totals are required?

How many unions involved?

?

distributed to? .

-

GENERAL LEDGER AND FINANCIAL STATEMENTS

/

Number of General Ledger accounts?

How many General Ledger posﬁings are made? Per day:

4

How many financial statement reports are required? //)‘

* Which reporté?

°

How is General Ledger coded?

Explain, account number.

Vo Per month:

Profit and Loss:

Balance Sheet:

-

-2
g,

o P Bn EAe T NnB SanHR IO o R T
c

LIRS S
g

Others: ', ~
\ . \\

-
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. ‘ ACCOUNTS RECEIVABLE Sy U’
- . . o < 7 ! n
Volumes - : X '
) What is the number of customers? Active: ' <
"‘ ° Non~active: . - -
2 . - . e
: Number of invaices posted per month: ' o d .
Number of distributions made: ) , '
Number of distribution centres: ‘v|~§

B o 1
N -

How coded:

. Progressive billing done? ’ )
. _—
What is the number of cash receipts? Monthly: )
- C : C : Weekly: : :
- Daily: . \\f;;>
Number of credit .memos: ‘ . . f
5 —_ =
Credits have own series numbers?
A ’ L3
. Are statements required? Yes:
. ' ) No: - '
‘ N . Selectively: o
Open item: . . '
s Balance forward: i .
Changes -
= ‘ A
\ .
Frequency of new customers:
Frequency of chanyes: :
. —
4 ’ f
-
i " 1
Control ' ’ : .
. ) . |
Are there credit limits? i :
¢ a ‘
N . Lo TR . ’
‘ / 5
il o :4"“.‘ : :_ o ' . ‘n‘,' RIS IITSN (LY IR LA YN ;
IS ol T T T T e
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~CCOUNTS "PAYABLE . (cont'd.) "

Other controls used: ) ,

©

Are you involved with holdbacks?

\ .
Age analysis required: On all accounts:

1

On actéve accounts:
3n statements:
"Dq'yod use service charges?

Automé&ic serviée charges:

Aré payments prim;rily gy invoice or by'\.statement?.

Sample'of present statement attached?

Other pertinent’ information:

INVENTORY )
| a
Volumes
+ What is the number of products?

Active? s ‘ B

What is the number of product ‘groups?

Active? ‘

What is the number of storage locations?
‘ i T - )
§ ' » . i

Changes . .
v r{% \ ' . -
What is the Freguency of price chan?es?
What is the freqh%ncy of new items?
\ ’ 14

Is there a seasonal product change?, ,
| , / 1

/
Control ] .

.Is the;e a ginimum G;der limit in effect?

Is theze'a Tinimum sﬁoék‘quantity it effect?
Lf thef; a max;mum stock Quantity i eﬁfeét?
Is control on stbék‘rc-order requireg? .

\

Number of inguirie< per dav?,

Raw Finishas




s
Reports s

O.INVENTORY STATUS REPORTING

P

N . ‘

q

. - 1. . ) ) -

USAGE REPORTING

1. )

r

\

©

‘ sample forms attached? (with sample figures) Yes . No
: . .
% o ‘ COSTING ° .
b (Accounts Payable) “ ) "
@ ’ -
':Number of jobs?> /
/ How are.they brok;n down? ‘
. How many cost centres? i )
Activg?
History? il

Length of jobs?

’

Job number (what does it indicate?)

L] v
N

Wwhé uses costing? .

For what. purpose?
’ “

/

N 2How many peopie_i costing?

~

1f up-to-date inf ation available on costing, what
mation.would be wanted? ‘

" B ('\_

— e R a e n e b o b oo e

»

other infor»

\

-\

v -

‘,.
[T S
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