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1. Introduction 

APPlications prosrams usins existins business data 

Processins lansuases• like COBOL or PL/I , deal with files bw 

writins looPs to handle one record after another. For 

examPle• to Print a rePort, a Prosram would extract the 

necessarw information from a file• calculate totals or 

subtotals and then format the result for a record. This 

would be repeated for each record. Thus, for instance• a 

Prosram for Pawroll check Printins and another Prosram for 

student transcripts are viewed and desisned as Guite seParate 

Problems. Similarlwr to merse EMPLo~ee file with WORKlos 

file; and STUDent record with PERFormances are treated 

differentlwr with a lot of duPlicated effort. Considered 

from an oPerational Point of viewr each of these Pairs of 

Problems is essential!~ one Problem. 

The desired aPProach is to be able to deal with each 

file as a unit and to oPerate on the file rather than on 

records. We should treat files the wa~ FORTRAN treats 

numbers - as fundamental• indivisible units or as APL 

treats arra~s. For instance• instead of usins looPs for 

check Printins we could have a sinsle oPeration on the 

Pa~roll file. Secondl~ we should have a framework of 

standard oPerations so that each Problem can be seen as an 

aPPlication of one or more basic file oPerations. Instead of 

usins looPs to merse two files ' EMPL with WORK and STUD with 

PERFr we could have a sinsle oPeration on the two files. 
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The relational alsebra develoPed b~ E.F.Codd Provides 

this desired aPProach. Relations are essential!~ files' and 

alsebraic oPerations form a framework of standard basic 

oPerations on files. These toPics are elaborated on in 

chaPter 2. In these terms' a Pa~roll s~stem and a student 

record s~stem could consist of a merse followed bw an 

extract. These are shown schematicall~ below: 

EHPL STUD 

Her se Her se 

PAYROLL STUDREC 

Extract Extract 

CHECK TRANSCR 
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This rePort shows how the relational algebra, formulated 

as the Programmins languase Aldat, aPPlies to a manufacturing 

Profit analwsis swstem and to a seneral accounting swstem. 

It demonstrates the conciseness and ease of Prosrammins of 

Aldat in business aPPlications as comPared to existins data 

Processing languases. 

This rePort comPrises two works - Profit Analwsis bw 

Chin Yun Chen; and Accountins APPlications bw Pwunghee Kim -

mersed as shown below: 

1. Introduction 
{, 
2. Aldat in Business 
/~ 

C3. K3. (Problem DescriPtion) 
t J. 

C4. K4. <The APPlication of Aldat) 

~5~ Conclusion 
.} 
At List of Relations 

+ B: List of Attributes 

Each aPPlication can be read seParatelw excePt Accounting 

APPlications uses some of the Profit Analwsis results as 

input file. Due to the indePendent writins of this report, 

in the followins cases different attributes were siven for 

the same relation na~ •I 

EQUIP, SALHIST 

In most cases' names are consistent • 

• 



2. Aldat in Business 

Aldat 

relational 

is based on 

alsebra Provides 

the 

a 

relational 

set of 

alsebra. 

oPerators 

4 

The 

for 

manipulatins relations. We choose relations because the~ are 

seneralr and have well-defined mathematical 

ProPerties. The alsebra oPerates on whole relations not Just 

tuPles. It treats the relations as Primitive data structures 

in much the same wa~ that FORTRAN treats scalar numeric 

variables or APL treats arra~s. 

The advanta!!ies of Aldat are its conciseness and 

standardization. APPlications Prosrams will be at least ten 

times shorter than eouivalent PL/1 or COBOL Prosrams. What 

was desisned as a whole Prosram in a Cobol-oriented s~stem 

sPecification will aPPear as a statement in Aldat. The 

limited, but Powerful• set of oPerations available in the 

relational alsebra ensures that there is a limited number of 

wa~s of doinS an~ Particular task, and often onl~ one' 

standard' wa~. 

This ProJect is an illustration of the a~Plicablit~ of 

the relational alsebra to accountins and bill-of-materials 

data Processin£t. 

2.1 The relation 

In traditional terms, a relation resembles a filer a 

tuPle a record' and a domain a field. To PUt it another way, 

relations ma~ be thousht of as hishlw disciPlined files - the 
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disciPline concerned bein~ one that results in a considerable 

simPlification of the data structures the user has to deal 

with, and hence in a corresPondin~ simPlification of the 

oPerators needed to maniPulate them • 

We illustrate a relation called EQUIPr defined on domains 

EQUIPt (eauiPment number>r CHRONOL <the date of Purchasin~), 

EQCOST (the cost of eauiPment), SALVAGE (the value of 

salva~e>r and LIFE <life limit of the eauiPment>. The domain 

EQUIPtr for examPler is the set of all eauiPment. It is 

convenient to rePresent the relation as a table. 

EQUIP (EQUIPt CHRONOL EQCOST SALVAGE LIFE> 

1 730101 20r500 500 10 

2 731201 18r500 lr500 5 

3 740801 24,400 400 8 

4 760101 29,000 1,ooo 7 

5 760601 25r000 lrOOO 10 

Each row of the table rePresents one tuPle of the relation. 

The number of tuPles in this relation is 5. 

2.2. The relational oPerations 

The oPerations of the relational al~ebra fall into two 

classes: the monadic oPerators - which include ProJect and 

select, and the dwaoic oPerators - which include the a-Join 

and the ran~e Join. We discuss these below • 
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2.2.1 The select 

The select oPerator constructs a new relation consistins 

of those tuPles of an existins relation that satisfw some 

conditions <which we defined in the domain exPression>. A 

selection function can sPecifw the tuPles which we need. For 

select EQUIPrLIFElOJ 

in which LIFE10 is a boolean exPression. A tuPle will be 

selected onlw if the exPression for the tuPle is true. 

Therefore• the tuPles with EQUIPt eaual to 1 and are 

selected. 

2.2.2 The ProJect 

The ProJect oPeratorr forms a new relation which extracts 

sPecified domains from an existins relation and removes anw 

redundant duPlicate tuples in the set of domains extracted. 

For examPle• 

ProJect EQUIPCLIFEJ 

would sive a unarw relation consistins of tuPles containins 

10r s, a, and 7. 

2.2.3 T-selectors 

It is convenient to combine select and ProJect into a 

sinsle oPeration. To find the eauiPment life of 10r we 

normallw write: 

eroJect <select EGUIPCLIFElOJ>CEGUIPtJ 
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which is select on LIFE10 followed b~ a ProJection on domain 

EQUIPt. B~ usinS T-selector' we can write this as: 

EQUIPt if LIFE=10 in. EQUIP. 

2. 2. 4 The ..u.-Join 

The ..M:· • .ioin include natural Join and union Join. The~ are 

illustrated with the relations: 

ROUTCOST <OPt ASSEMBLY+ RCOST) 

1 T 4.0 

2 N 2.4 

3 N 1.0 

LABOUR <EM.F't OPt EQU!Pt EMPCOST> 

1 

3 

1 

2 

4 

5 

5.0 

a.o 
SuPPose we wish to merse the manufacturins costs into a 

relation MFBCOST <OPt,ASSEMBLYtrRCOST,EMPCOST>. It ma~ be 

that some OPerations do not have RCOST or EMPCOST: such 

oPerations would not aPPear if MFGCOST were created usins the 

natiJral .Join: 

ROUTCOSTCOPIJ iJoin LABOURCOPtJ 

after ProJection' the result would sive 

MFGCOST :OPt ASSEMBLY+ RCOST EMPCOST) 

1 T 4.0 5.0 

2 N 2.4 s.o 



a 

A comPlete summarw of oPerations would reauire a union 

Join, in which all oPerations with or without costs would 

aPPear• accomPanied if necessarw bw a •null• value for one or 

both costs, 

ROUTCOSTtOPtl uJoin LABOURtOPtJ 

which sives 

HFGTEHP <OPt ASSEHBLYt RCOST EHPCOST EHPt EQUIPt> 

1 T 4.0 5.0 1 4 

2 N 2.4 8.0 3 5 

3 N 1.0 

ProJectins this relation over the domain OPt, ASSEHBLYt, 

RCOST, and EHPCOST would wield the reauired information: 

HFGCOST <OPt ASSEMBLYt RCOST EHPCOST> 

1 T 4.0 5.0 

2.2.5 The ran!ie Join 

2 

3 

N 

N 

s.o 

1.0 

The ranse Join is illustrated bw the tax table. SuPPose 

we want to find the base tax' siven in the relation TAXTABLE, 

for emPlowees in the relation SALHIST: 

SALHIST <EHPt SALARY> 

1 500 

2 

3 

475 

400 

TAXTABLE <FLOOR BASE TAXX> 

350 50.0 20 

400 60.0 30 

450 75.0 35 

500 92.5 40 
• 
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The result we want would ~ive a floor of 400 for emPlowee 1, 

450 for emPlowee 2, and 500 for emplowee 3: 

PAYTAX <EMPt SALARY FLOOR BASE TAX%> 

1 500 500 92.5 40 

2 475 450 75.0 35 

3 400 400 60.0 30 

The ran~e Join is defined, so that pawtax is ~iven bw: 

TAXTABLE[FLOORJ loJoin SALHIST[SALARYJ. 

2.3 The domain oPerations 

The domain al~ebra is indePendent of and comPlementarw to 

the relational al~ebra. It oPerates on domains to define a 

new domain. The resultin~ new domain has to be virtual. That 

is, no stora~e is allocated for or evaluation Performed on the 

result until the result is actualized for a SPecific relation 

which includes all the operand domains. There are five forms 

of domain al~ebra exPressions. We discuss three below. 

2.3.1 Scalar OPerations 

In the scalar oPeration' an arithmetic exPression can be 

evaluated entirelw within a sin~le tuPle bw considerin~ onlw 

the values of the oPerand domain from that tuPle, such as 

let TAX b~ B~SE + <SALARY - FLOOR> * TAX/. 
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which will ~ive tax Pa~able for each emPlo~ee. 

<EMPI SALARY FLOOR BASE TAXX TAX ) 

'1 500 500 92.5 40 92.50 

2 475 450 75.0 35 83.75 

3 400 400 60.0 30 60.00 

2.3.2 SimPle Teduction 

Sin.,.-.le reduction is an a!i~resation and it is 'sindlar to the 

reduction o,.-.erstion in APL. For examPle 

~ TOTAX be red + Qf TAX 

will !iive the sum of all values of TAX. 

<EMPI SALARY FLOOR BASE TAXX TAX TOTAX> 

1 500 '500 92.5 40 92.50 236.25 

2 475 450 75.0 35 83.75 236.25 

3 400 400 60.0 30 60.00 236.25 

In Aldat, the oPeration must be a commutative and 

associative binar~ o,.-.erator which car1 be one of v, A, +, *' 
max, and min. The us•Jal database as!iresatior. f•Jnction COUNT 

can be written as ..tJld. + Qf 1 and AVERAGE as <red + of X) I 

<red + Qf. 1). 

2.3.3 Eauivalence reduction 

Eauivalence reduction is a sub-assresation. It is a 

generalization of subtotallin!i. For instance' the total sales 

Profits for each customer would be written as, 

ie1 tCPROFIT ~ eauiv.+ gf $PROFIT b~ CUSTt. 
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For examr-le, 

PROFIT <CUSTI FGPARTI NQTY $SALE $PROFIT SALESI) 

8 E 100 800 300 9 

10 T 3 105 30 8 

10 R 3 45 9 8 

17 N 20 3,ooo 432 7 

5 T 80 2,800 800 7 

after we r-roJect $CPROFIT on CUSTI, which would sive us the 

r·esul t: 

<CUSTI $CPROFIT> 

8 300 

10 39 

17 432 

5 800 

2.4 Histor~ relations 

A histor~ relation is a relation in which tur-les are 

never deleted or chansed. Ur-datins is accomr-lished onl~ b~ 

addins new tur-les. 

A record is chansed b~ addins a tur-le with the new 

information but the same ke~ value. A record is deleted b~ 

addins a tur-le with the same ke~ and emr-t~ values. 

This leads to th~ r-roblem of duPlicated •ke~s·. We 

resolve this b~ ausmentins the ke~ b~ 

attribute. This sives the date the tuple was added. The date 

must have fine enoush resolution <es. to the nearest minute> 
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to distinsuish all tuPles. 

We need the notion of the •surface• of the relation. For 

exa~Ple, consider the followins relation: 

SALHIST <EMPt CHRONOL SALARY OVERSALARY> 

1 740507 3 5 

2 750101 4 6 

3 750101 3 5 

4 760101 3 5 

3 771001 4 6 

4 771201 5 7 

5 781001 3 5 

6 781101 2 3 

1 790101 5 7 

If we want to find the most recent salar~ for each emPlo~ee, 

we set: 

!!! SCHRON be CHRONOL = eauiv ~ of CHRONOL b~ EMPt; 

b~: ProJect. (select SALHIST[SCHRONJ>CEMPt,SALARYJ 

will !!live the result, 

. <EMPt SALARY> 

1 5 

2 4 

3 4 

4 5 

5 3 

6 2 
.. 
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we can also use T-select: 

<EMP:t,SALARY> if CHRONOL = e(nliv max .Q.f CHRONOL i..o. SALHIST 

which would ~ive the same result as above. 

A second need is to find information for a sPecified Period • 

To find the record of an~_emPlo~ee after 1977, we can write 

let, SCHRON be CHRONOL > 771231 

the result of a selection would be: 

<EMP:t CHRONOL SALARY OVERSALARY> 

5 781001 

6 781101 

1 790101 

3 

2 

5 

5 

3 

7 

The Justification for the histor~ file is that it is eas~ 

to uPdate and can be served to keep the business archives for 

auditin~ PUrPose. 

2.5 Relational inner Product 

The relational inner Product is a combination of natural 

Join, ProJect' and eouivalent reduction. It can be 

illustrated b~ concatenation of ~raPhs and networks. 

A ~raPh can be represented b~ a matrix, Rr where R~ = lr 

when i and J are two Points connected b~ an ed~e and R~ = 0 

otherwise. The product, R) = R*R' rePresents Paths of len~th 

i 2, R rePresents Pat:·\s of len~th 3 and so on. These notions 

ma~ be translated into relational terms' where •product• is 

read •relational inner Product•. For examPle' if we have a 

~raPh of five points, we can senerate five distinct Product 



sraPhs. 

SteP 1. R 

ll. 

SteP 2. R 

J 
SteP 3. R 

B C 

A·/·~ z·~.E 
"! 

D 

A·~. 
D 

•E 

Here the chord AC rePresents the Path 
ABC in R, BC rePresents BDC. 

B c 

. 
D 

AE rePresents ABCE and AC rePresents ABDC 
in R 

B c 

A·--------------------~·£ 
. 
D 

Here AE rePresents ABDCF in R 

14 
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SteP 5. R'~ 

B c 

A • ,E 
• • 

[I 

EmPtY because no Paths of lensth 5 in R 

These sraPhs can be rePresented bY relations. For examPle, 

R <I J) RN (J 10 RN (J 10 RN (J 10 RN (J K> 

A B A c A E A E 

A E A D A c 

B c B E B E 

B D B c 

D c D E 

c E 

(a) (b) (c) (d) (e) 

The Procedure for the above examPle is written as: 

relation R on (J,JH RN on (JrKH 

while (-, emPtY RN> do besir• 

RN:= eroJect <RCJJ iJoin RNCJJ)[J,KJ; 

end 

It starts with R (a) and sives in seGuence RN Cb), RN Cc), RN 

• (d), terminatins at the emetY relation RN Ce) • 
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A second illustration is a network• used to solve the bill 

of materials Problem. A list of assemblies, subassemblies, 

Parts and ouantit~ in a manu~actured Product can naturallY 

assume a tree structure Cor a ~raPh or a network>. 

N 

I\ 
T R 

A 
B E 

1\ 
We can rePresent the tree structure bY a relation, 

BOM <ASSEMBLYt SUBASSYI QTY> 

N T 3 

N R 2 

T E 1 

T B 1 

E B 1 

E W 5 

associated with a raw materials table <which records raw materials). 

RM <PARTt> 

R 

B 

w 
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We are able to calculate the auantitw of raw materials for 

each assemblw <where assemblies consist of manw Parts and 

subassemblies). First r we .use natural Join to find th~ 

auantitw of raw materials for each assemblwr then ProJect on 

the ·RGTY Cthe reauired raw material auantitY: GTY * RG>. 

After thatr we use eauivalence reduction to add UP the raw 

materials auantitY for each assemblY. 

terminated when no linka~e items can 

procedure is as followr 

The 

be 

looP will 

created. 

relation BOM on <ASSEMBLYf:rSUBASSYf:rGTY>; 

RM 2.£! CPARTf:); 

TEMP on CSUBASSYf:vPARTf:rG); 

RG 2.£! CASSEMBLYf:rPARTf:rTOTGTY); 

!!! RGTY be GTY*G; 

let TOTOTY be eauiv + of RGTY bw ASSEMBLYf:rPARTt; 

TEMP:= ProJect <BOM[SUBASSYf:J iJoin RMEPARTf:J) 

EASSEMBLYf:rPARTf:rGJ; 

while <-.emPtY TEMP> do be~in 

RGS= ProJect CRGEASSEMBLYrPARTf:rRGTYJ uJoin 

TEMPESUBASSYf:rPARTf:rGJ> 

[ASSEMBLYf:rPARTf:rTOTGTYJ; 

be 

The 

TEMP:= P~oJect <BOMESUBASSYf:J iJoin TEMPESUBASSYf:J> 

CASSEMBLYf:rPARTf:rRGTYJ; 

end 

The reauired raw materials auantitY for each assemblY are stored 
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in relatior• RtH 

RQ <ASSEHBLYt PART I TOTQTY> 

T B 2 

N R 2 

E w 5 

E B 1 

N B 6 

T w 5 

N w 15 

For instance, to make a NAND sate <N> we r•eed two resistors' 

six bases, and fifteen wires. 

The relational inner Product is evident!~ a valuable 

construct. We use .it further in a bill-of-materials context 

in chaPter C3. 

.. 
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C3. Profit AnalYsis 

The information model which we used to rePresent our 

business is as follows, 

receiPts purchase 

r 
order 

\ 
eauiP 

& 
1 

~ receive 

finished soods 
J 

raw materials 

fiHed assets 

~ assemblY ~ 
(labourrroutinst> 

After we Purchase raw materials or assets, we receive them. 

Raw materials are stocked until theY are assembled into 

finished stoods. These are ordered bY customers and then Paid 

for. From this information, a sales analYsis can be 

Performed. 

Our sales analYsis consists of two Parts. In Part one, 

we deal with cost and Profit for each item Produced. In Part 

two, we use this to do the Profit analYsis by each customer 

and salesman. We need two parts because the cost of finished 

•oods does not chan•e verY often. This means we eHecute the 

cost Prostram onlY if there is a cost variation • The Profit 

analYsis we have to do routinelY. 
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C3.1 Profit b~ Part 

When we convert raw materials into finished soods, the 

finished Sobds costs reflect the costs of raw materials, 

direct labour, and routins. These costs associated with 

Product are referred to as Product cost. 

The costs of raw materials are recorded as the unit costs 

at the time of Purchasins. The information of labour time 

rePorts and eouiPment-use time rePorts are also used in cost 

evaluation. The~ serve to accumulate raw material costs, 

labour costs and routins costs which contribute to the Product 

cost. 

With all the costs of each subassemblY and the bill of 

materials <which identifies the finished soods bY subassemblY 

and comPonent number), we are able to calculate the finished 

Sbods cost. 

The sraPh shows that the NAND sate is made of three 

E B 

transistors and two resistors. The transistor is made of one 

emitter and one base. The resistor' the emitter' and the base 

are all raw materials. 
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For raw materials, onl~ material costs are considered, 

because the~ are the Primitive materials which we use as such 

durins the manufacture. When the raw materials are converted 

into finished soods, besides the material costs' labour costs 

and eauiPment costs are added to the total cost of the 

finished Soods. 

For examPle, each emitter and base cost five and seven 

dollars resPective!~. To assemble the transistor, nine 

dollars of labour cost and four dollars of eauiPment cost are 

reauired. Therefore, the final cost of the transistor is 

twent~-five dollars. The same PrinciPle is aPPlicable to the 

calculation of the cost of the NAND sate. 
' 

The Profit b~ part can be calculated simPl~ b~ aPPl~ins 

the known eauation, Profit = Price - cost. 

C3.2 Customer and sales Profit anal~sis 

A sales anal~sis serves to anal~ze the contribution to 

Profit of comPan~ sales Personnel and customer. It can be 

determined, for examPle' that a customer who does considerable 

business with a comPanY does not necessarY contribute much of 

the overall comPanY Profit, because of low sross marsins. 

When the finished soods are shiPPed to the customer' a 

sales transaction it ~ecorded on a form called •shiPment 

This rePort Provides information for the sales 
• 

anal~sis. Since some items sold maY be returned bY the 

customer, it is essential to make an occasional adJustment of 
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the rePort. In this wa~ a more accurate date of sale can be 

obtained. The returned ~oods are recorded in the credit memo. 

Combinin~ the adJusted shiPment rePort with the finished 

~oods Profit recordr we will be able to Produce the dollar 

Profit anal~sis rePort b~ each customer and salesman. 

For examPle, in the customer Profit rePort: 

<CUSTt 

a 

10 

17 

5 

CHRONOL QTY $CSALE 

790430 100 BOO 

790430 6 150 

790430 20 3,ooo 

790430 eo 2,eoo 

$CPRFT) 

300 

39 

432 

BOO 

The Profit from customer 5 is almost double than that of 

customer 17, althoush customer 17 bou~ht more ~oods in cash 

value. This makes customer 5 a better customer. It is 

possible to sell lar~e ouantities of merchandise to customers 

and ~et not realize much Profit (for examPle' customer B>. 
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C4. The APPlication of Aldat to Profit Anal~sis 

We will describe our sales anal~sis Prosram with examPles 

usins Aldat. 

C4.1 Routins cost 

From the routins work time rePortr we first find the 

costs of eauiPment and then calculate the routins cost. The 

cost of eauiPment Per hour is derived from the relation EQUIPr 

which contains onl~ the information total costr salvaser life. 

The formula is the followins: 

eauiPment cost - salvase 

life * work weeks Per ~ear * work hours Per week 

we can write, 

Let us tr~ 

1!i ECOST be <EQCOST- SALVAGE> I <LIFE * 50 * 40)f 

EQUIPCOSTtt eroJect EQUIP CEQUIPtrECOSTJ; 

some simele data: 

EQUIP <EQUIPt CHRONOL EQCOST SALVAGE LIFE> 

1 730101 20r500 500 10 

2 731201 18r500 1r500 5 

3 740810 24r400 400 8 

-l 760101 29,000 1r000 7 

5 760601 25r000 t,ooo 10 
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sives EQUIPCOST <EGUIPI ECOST> 

1 1.0 

2 1.7 

3 1 I:' +v 

4 2.0 

5 1.2 

Since we now know the hourl~ cost of each Piece of eauiPment, 

we can do a natural Join with the relation ROUTING, which 

contains the record of eauiPment workins time. 

derive the routins cost. 

ROUTING 

COSTING 
PROGRAM 

let RCOST be RTIME * ECOST; 

EQUIP 

I 

Then we 

ROUTCOST:+ ProJect <ROUTINGCEQUIPtJ iJoin EQUIPCOST 

CEQUIPtJ)[OPtrASSEMBLYirRCOSTJ; 
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The relation ROUTING contains the followiris: 

ROUTING <OF't ASSEMBLYt EQUIPt CHRONOL RTIME> 

1 T 4 790215 2 

2 N 5 790215 2 

3 N 1 790215 1 

After the oPeration' the result of ROUTCOST contains: 

ROUTCOST <OPt ASSEMBLYt RCOST> 

1 T 4.0 

2 N 2.4 

3 N 1.0 

C4.2 Labour cost 

From emPlo~ee time cardsr which are source documents 

recordins the oPeration number and use of eauiPment and 

hours workedr we can simpl~ set the cost of labour b~ a 

natural Join with the salar~ histor~ relation. 

TIMECARD 

COSTING 
PROGRAM 

LABOUR 
COST 

SALHIST 
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Since the salarw historw file contains all records of 

emPlowees salaries, we have to select the most recent salarw 

for each emPlowee. In Aldat, we write 

let SCHRON ~ CHRONOL = eauiv max of CHRONOL bw EMPt; 

and then do a selection. 

we have TIMECARD and SALHIST, two 

relations which are involved in the labour cost. 

TIMECARD <EMPt CHRONOL OPt EQUIP+ HOURS OVERTIME> 

1 

2 

3 

4 

5 

SALHIST 

790319 

790319 

790319 

790319 

790319 

1 

1 

2 

2 

2 

<EMPt CHRONOL 

1 740507 

2 750101 

3 750101 

4 760101 

3 771001 

4 771201 

5 781001 

6 781101 

1 790101 

4 

4 

5 

5 

5 

SALARY 

3 

4 

3 

3 

4 

5 

3 

2 

5 

1 

1 

2 

2 

1 

OVERSALARY> 

5 

6 

5 

5 

6 

7 

5 

3 

7 

1 
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We can write 

let SCHRON be CHRONOL= eouiv JJtax of CHRONOL b!:~ EHPt; 

let EHPCOST be HOURS*SALARY + OVERTIHE*OVERSALARY; 

b!:~ LABOUR:+ ProJect <TIHECARDCEMP+J iJoin <select SALHIST 

CSCHRONJ>CEMP+J>CEHPt,QPt,EQUIPt,EHPCOSTJ; 

It would Sive IJ$ the cost of labour: 

LABOUR <EMP+ OPt EQUIP+ EHPCOST> 

1 1 4 5 

2 1 4 4 

3 2 4 8 

4 2 5 10 

5 2 5 8 

C4.3 Finished soods cost 

For the finished soods cost, besides the labour and 

routins costs, we need the cost of raw materials. To Put 

these files tosether, we use union Join, in case some costs 

are zero. 

LABOUR 
COST 

RAW MATERIAL 
COST 

MERGE 
PROGRAM 
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First of allr we merse the two relations LABOUR and 

ROUTCOST together. Since we can have more than two 

emPlovees working on one oPerationr we must add UP all 

emPlovees' contribution to each OPeration. We 

eouivalence reduction in domain algebra: 

let LABCOST be eouiv + Qf. EMF'COST bv OP:t; 

bv TEMPt:+ ProJect < ROUTCOSTCOP:tJ uJoin LABOURCOP:tJ > 

[ OP:t,ASSEMBLY:trLABCOSTrRCOST J; 

givesr TEMP1 <OP:t ASSEMBLY:t LABCOST RCOST> 

1 T 9.0 4.0 

2 N 26.0 2.4 

3 N t.o 

The raw materials cost RMCOST as siven: 

RMCOST <RMPART:t CHRONOL $RMCOST> 

R 750608 10.0 

E 760503 5.0 

B 770101 7.0 

R 780609 12.0 

use 

Since the cost of raw materials stored in RMCOST is a 

historv relationr we have to find the latest cost for each 

Part first, then union Join with relation TEMPt. 

let RCHRON be CHRONOL = eouiv max of CHRONOL bv RMF'ARTt; 

let $LABCOST be eouiv + gf LABCOST bv ASSEMBLY:t; 

let $ROUTCOST be eouiv + of RCOST ~ ASSEMBLY:t; 
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COSTTABLE:t ProJect ((select RHCOSTCRCHRONJ)[RMPARTtl 

uJoin TEMPlC ASSEMBLY+ ]); 

It Sives the result 

COSTTABLE <RMPART+ $RMCOST $ROUTCOST $LABCOST> 

E 5.0 

B 7.0 

R 12.0 

T 9.0 

N 26.0 

Now' we have a table which contains all the information of 

costs for each subassemblw, and bw natural Join with the 

' relation BQM, we can Produce the finished Soods cost. The 

bill of materials file is used to break down finished soods 

reouirements into subassemblw and Part reouirements, as 

discussed in chaPter 2.5. 

BOM 

PRICING 
PROGRAM 

FGCOST 

COSTTABLE 
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Let us illustrate the relation BOM as follows, 

BOM <ASSEMBLY+ SUBASSYt QTY> 

N R Z 

N T 3 

T E 1 

T B 1 

We can write 

W.. RMPRICE l.ut eayiy + g,f (QTY*f.RHCOST> Wit ASSEMBLYt; 

W.. ROTPRICE ~ eqyiy + gf <GTY*f.ROUTCOST) ~ ASSEHBLYt; 

121 LABPRICE R§ equiy + gf <GTY*f.LABCOST) ~ ASSEHBLYI; 

T1:= ProJect <BOMCSUBASSYIJ iJoin COSTTABLECRHPARTIJ) 

CASSEHBLYirRMPRICErROTPRICErLABPRICEJ; 

which would ~ive us: 

T1 <ASSEHBLYI RHPRICE ROTPRICE LABPRICE> 

N 24.0 12.0 27.0 

T 12.0 

we are not finished ~etr since NAND ~ate <N> is made of three 

transistors <T>. Assembl~ T is in turn a suba~sembl~ even 

thou~h it is derived from other subassemblies. 

can be solved b~ the followin~ erocedurer 

This eroblem 
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TEMPCOSTl+ COSTTABLE; 

while <~ emPt~ Tl> do besin 

TEMPCOSTt+ ProJect <TEMPCOSTCRMPARTtrSRMCOSTrROUTCOSTr 

$LABCOSTJ uJoin T1CASSEMBLYtrRMPRICE' 

ROTPRICErLABPRICEJ> 

CRMPARTtrSRMCOSTr$ROUTCOSTr$LABCOSTJ; 

Tlf= ProJect <BOMCSUBASSYtJ iJoin T1CASSEMBLYtJ> 

CASSEMBLYtrRMPRICErROTPRICErLABPRICEJ; 

The results of the first looP are the followins: 

TEMPCOST <RMPARTt $RMCOST $ROUTCOST $LABCOST) 

E 5.0 

B 7.0 

R 12.0 

T 4.0 9.0 

N 3.4 26.0 

N 24.0 12.0 27.0 

T 12.0 

T1 <ASSEMBLYt RMPRICE ROTPRICE LABPRICE> 

N 36.0 

The assemblies of T1 ma~ in turn be subassemblies. Thus the 

oPeration is rePeated until Tl is emPt~. 

In our case, we stoPPed after the second looPr and th~ 

final cost of the finished soods is obtained in relation 

TEMPCOSTf 



TEMPCOST <RMPARTt $RMCOST $ROUTCOST $LABCOST> 

E s.o 

B 7.0 

R 12.0 

T 4.0 9.0 

N 3.4 26.0 

N 24.0 12.0 27.0 

T 12.0 

N 36.0 

From the TEMPCOSTr we add UP the co$ts b~ each Part: 

let FGPARTt ~ RMPARTt; 

~ RMTOT ~ eouiv t of $RMCOST ~ RMPARTt; 

!!.1. ROTOT n eouiv + qf $ROUTCOST ID! RMPARTt; 

l.ll LABTOT .. ~ eouiv + qf $LABTOT b~ RMPARTt; 

let tFGCOST be RMTOT + ROTOT + LABTOT; 

let PERIOD be toda~; 

32 

FGCOST:+ ProJect TEMPCOST [FGPART.rPERIODrRMTOTrROTOTr 

LA9TOTr$FGCOSTJ; 

FGCOST <FGPARTt PERIOD RMTOT ROTOT LABTOT $FGCOST> 

E: 790320 5.0 s.o 

B 790320 7.0 7.0 

R 790320 12.0 12.0 

T 790320 12.0 4.0 9.0 25.0 

N 790320 60.0 15.4 53.0 128.4 
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This eouivalence reduction could be done within the while 

looP' which sives shorter intermediate results and a final 

TEMPCOST such as 

TEMPCOST <RMPARTt RMTOT ROTOT LABTOT> 

E 5.0 

B 7.0 

R 12.0 

T 

N 

12.0 

60.0 

The relation FGPRICE contains: 

FGPRICE <FGPARTt CHRONOL 

N 790218 

T 790218 

N 790320 

T 790320 

R 790320 

E 790320 

B 790320 

9.0 

53.0 

$FGPRICE> 

125.0 

30.0 

150.0 

35.0 

15.0 

8.0 

10.0 

To obtain the Profit b~ each Part, we can simPl~ use the formula: 

$FGPROFIT = $FGPRICE - $FGCOST. \ 



FGCOST 

let PERIOD ~ toda~f 

PROFIT 
PROGRAM 

FGPROFIT 

let tFGPROFIT be tFGPRICE - tFGCOST; 
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FGPRICE 

let RECENT be CHRONOL == eguiv ma~"' of CHRONOL ~ FGPARTt; 

FGPROFIT:+ ProJect <<select FGPRICECRECENTJ>EFGPARTtJ 

iJoin (select FGCOSTtRECENTJ)tFGPARTtJ> 

CFGPARTt,PERIOD,tFGPRICErRMTOTrROTOTr 

LABTOTrtFGPROFITlf 

The result would be the followir•SI: 

FGPROFIT <FGPARTt PERIOD tFGPRICE tFGCOST RMTOT ROTOT LABTOT SFGPROFIT> 

N 790320 150.0 128.4 60.0 15.4 53.0 21.6 

T 790320 35.0 25.0 12.0 4.0 9.0 10.0 

R 790320 15.0 12.0 12.0 3.0 • 

E 790320 s.o 5.0 s.o 3.0 

B 790320 10.0 7.0 7.0 q.O 
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C4.4 Sales detail 

The sales detail file which contains the current monthl~ 

net sales is derived from the shiPments and the credit memo 

details file. 

SHIPMENT 

ADJUSTING 
PROGRAM 

SALEDTL 

CRMEMO 

For shiPment details, we merse SHIPMENT and SHIPLINE tosether' 

and since the~ are histor~ files, the data for the current 

Period must be selected. 

SHIPMENT <CUSTI ORDI CHRONOL B_LADI SALESI> 

4 99 790212 1 5 

5 101 790301 2 4 

17 131 790309 3 1 

9 143 790321 4 6 

8 105 790419 5 9 

10 131 790420 6 8 

17 161 790428 7 7 

5 101 790430 8 7 
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SHIPLINE <B-LADt FGPARTt SHQTY> 

1 N 20 

2 T 5 

2 R 5 

3 N 20 

3 T 10 

4 N 30 

4 T 6 

4 R 6 

5 E 100 

6 T 4 

6 R 4 

7 N 20 

s T so 

l.!t1 SHIPCHRON be CHRONOL>lastr>eriod9 

SHIPDTL:t ProJect <<select SHIPMENTrSHIPCHRONJ)[B_LADtJ 

iJoin SHIPLINE[B_LADtJ) 

[CUSTt,ORDt,CHRONQL,B-LADt,SALESt,FGPARTt,SHQTYtlf 

The shiPment details now contains; 

SHIPDTL (CUSTt ORDt CHRONOL B-LADt SAL ESt FGPARTf: SHCHY) 

B 105 790419 5 9 E 100 

10 131 790420 6 8 T 4 

10 131 790420 6 8 R 4 

17 161 790428 7 7 N 20 

5 101 790430 8 7 T 80 



Similar~:h 
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we can derive credit memo details from CRMEMO and CRLINE: 

CRMEMO <MEMOt CHRONOL CUSTt ORDt INVt) 

1 790301 4 99 90 

2 790319 4 99 90 

3 790401 5 101 101 

4 790419 9 142 103 

5 790425 10 131 104 

CRLINE <MEMOt FGPARTt CRCHY> 

1 N 1 

2 N 4 

3 N 3 

3 T 1 

4 T 2 

5 T 1 

5 R 1 

let CRCHRON be CHRONOL>lastPeriod; 

CRDTL:+ ProJectC<select CRMEMOCCRCHRONJ>CMEMOtl iJoin 

CRLINECMEMOtl>CMEMOtrCUSTt,ORDtrFGF'ARTtrCRQTYJf 

CRDTL CMEMOi LUSTt ORDt FGPARTt CRQTY> 

3 5 101 N 3 

3 

4 

5 

5 

9 

10 

10 

101 

142 

131 

131 

T 

T 

T 

R 

1 

2 

1 

1 
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The shiP~ent det$ils can now be adJusted accordin~ to the credit 

memo details• b~ usins the adJust formula: 

net sales ouantit~ = shiPPed ouantit~ - returned ouantit~. 

let NGTY be SHIPGTY - CRGTY; 

SALEDTLt+ ProJect <SHIPDTL[CUSTt,ORDt,FGPARTtl uJoin 

CRDTL[CUSTt,ORDt,FGPARTtl) 

CCUSTt,QRDt,FGPARTt,SHGTY,CRGTY,NGTYrSALEStJ; 

SALEDTL <CUSTt ORDt FGPARTt SHGTY CRQTY NQTY SALESt) 

5 101 N 3 -3 

5 101 T 1 -1 

9 142 T 2 -2 

8 105 E 10 10 9 

10 131 T 4 1 3 8 

10 131 R 4 1 3 8 

17 161 N 20 20 7 

5 101 T 80 80 7 

If the net sales ouantit~ is nesative, then the unmatched 

credit memo ~etails must be not belons to the current month. 

This is because the credit memo details ma~ contain returned 

items which were shiPPed in the last Period. • 
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C4.5 Profit bw customer and salesman 

The Profit analwsis b~ the current Period can be Produced 

from SALEDTL and FGPROFIT. 

SALEDTL 

PROFIT 
PROGRAM 

PROFIT 

FGPROFIT 

The net sales ouantities which are nesative in SALEDTL 

are item~ sold durins the last Period. For the current 

Period's salesr we have to select the net sales ouantit~ which 

is ~reater than zero. 

let F'FCHRON be CHRONOL :::: eauiv .!!.!.S!.?.1. of CHRONOL bw FGPARTt; 

J...t'.t.:k CURSALE ..t.2g_ NQTY > 0; 

let, $SALE be $FGPRICE * QTY; 

.l...i..tc. $PROFIT .b..e. $ '<1~ROFIT * QTY; 

PROFIT:+ ProJect <select SALEDTLECURSALEJ)[FGF'ART:f:J 

iJoin (select FGPROFIT[PFCHRONJ)[FGPART:f:J) 

http:l...i..tc
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PROFIT <CUSTt FGPARTt NQTY $SALE $PROFIT SALESt> 

8 E 100 800 300 9 

10 T 3 105 30 8 

10 R 3 45 9 8 

17 N 20 3,ooo 432 7 

5 T 80 2P800 800 7 

The customer profit rePort and salesman profit rePort can 

be Produced from PROFIT. 

PROFIT 
BY 
CUSTOMER 

PROFIT 

ANALYSIS 
PROGRAM 

let PERIOD ~ toda~; 

PROFIT 
BY 
SALESMAN 

let SSSALE be eauiv t of $SALE b~ CUSTt; 

let SCPRFT be eauiv + of $PROFIT b~ CUSTt; 

CUSTRP:+ ProJect PROFIT CCUSTt,PERIOD,NQTY,$CSALE,$CPRFTJ; 



The customer Pro~it rePort contains: 

CUSTRF' <CUSTt PERIOD NCHY $CS ALE 

8 790430 100 800 

10 790430 6 150 

17 790430 20 3,ooo 

5 790430 80 2,800 

let $SSALE be ea•Jiv + of $SALE b!:l SALESt; 

let $SPRFT ~ eayiy + ~ $PROFIT h¥ SALESt; 
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$CF'RFT> 

300 

39 

432 

800 

SALERPTI+ ProJect PROFIT CSALESt,PERIOOD,$SSALE,$SPRFTJ; 

The rePort of salesman Profit is as follows, 

SALERPT <SALESt 

9 

8 

7 

PERIOD 

790430 

790430 

790430 

$SSALE 

80 

150 

5,900 

$SPRFT> 

30 

39 

1,232 

We can also anal!:lze the contribution of earts to the Profit 

o~ the comPar•!:l. 

~ TOTQTY be eauiv + of NGTY b!:l FGPARTt; 

let $PARTF'FT be eauiv + of $PROFIT b!:l FGPARTt; 

1 et $PARTSALE t., · t•etu i v + of $SALE .f.2lit. FGPARTt; 

PARTRPTI+ eroJect PROFIT CFGF'ARTt,PERIOD,TOTGTY, 

$PARTSALE,$PARTPFTJ; 



F'ARTRPT <FGPART:t 

E 

T 

R 

N 

PERIOII 

780430 

790430 

790430 

790430 

TOTCHY 

100 

83 

3 

20 

$F'ARTSALE 

800 

2,905 

45 

3,ooo 

C4.6 Corrections to Previous sales detail rePorts 

$PARTPFT) 

300 

830 

9 

432 
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Some returned items from last Period's sales will show uP 

on this month's credit memo details. Therefore, a rePort of 

corrections is reauired • 

.!.f:.1 $CRPROFIT .Q!l IFGPROFIT * CRCHY; 

let $CR .b§ $FGPRICE * CRCHY; 

CORRECTION:+ ProJect <<select SALEDTL[CURSALEJ)[FGPART:tJ 

iJoin FGPROFITrFGPART:tJ> 

[CUST:t,ORD:t,PERIODrFGPART:t,CRQTY,SCR' 

$CRPROFITJ; 

CORRECTION CCUST:t ORD:t PERIOD FGPART:t CRQTY $CR $CRPROFITJ 

5 101 790430 N 3 450 64.8 

5 101 790430 T 1 35 10.0 

9 142 790430 T 2 70 20.() 

From this correction rePort, we can ~o back to the aPProPriate 

Period sales detail rePort <see Pa~e 38) and check manuallw. 
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K3. The Accountins APPlications 

K3.1 Accountins network 

We Present the simPlified accountins network of our firm 

from a funds flow Point of view: 

DR <-- CR 

The accounts in the above network arer tosether with their 

besinnins balances as examPle: 

Assets Liabilities 

c Cash 10000 p Accounts Pa!:lable BOO 
M Raw materials 3500 T Taxes Pa~able 125 
A Goods in assembl!:l 150 
G Finished soods 200 EauitY 
R Accounts receivable 0 
F Fixed assets 100 E Stockholders' accourtt 13025 

-------- -------·· ... 
13950 13950 
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The network represents a set of transactions or summarw of 

transactions for a Period. The transactions are marked bw 

arrows from the account credited to the account debited. The 

details of transactions are as follows! 

accounts 
debited <-- credited 

C R 
f' c 
M p 
A M 
G A 
R G 
R E 
A E 

F 
E 
E 
E 

f' 
F 
p 
T 

transactions 
Collect accounts receivable 
Paw accounts payable 
Purchase of raw materials 
Raw material costs 
Assemblins costs 
Cost of soods sold 
Gross Profit on sales 
Variable cost charsed to soods in assemblw 
(labour ~ost, routins cost> 
Purchase of fixed assets 
DePreciation of fixed assets 
Manufacturins & oPeratins exPenses 
Taxes - Pa~:~roll 

The arrows marked with broken lines are Possible existins 

transactions such as: 

G <-- E 
H <-- E 
T <·-- C 

Finished soods inventorw costs 
Raw material inventor~:~ costs 
Cash Pawment of taxes at end of wear 

but will be isnored in further discussions to simPlifY the 

event. Some transactions are directlw involved in the dailw 

runnins of the firm <es. cash receiPts and Pa~:~ments), but some 

are to be extracted from the dailw oPeration. We can keeP the 

record of transactions seParatelw dePendins on their sources 

of oPeration. 

The dailw shiPment information contains the auantitw of 

soods sold. If we know the unit cost and Profit Per item, we 

can extract the cost of soods sold CR <-- G> and the sross 

Profit <R <-- E>. In our aPProachr we also extract, further, 

the auantities G ~:::-- <-­" E and A <:-- M • 
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From the emPloYees' salaries and 
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deduction 

calculation at each PaY Period, we have the information of 

total accrued income taxes <E <-- T> and net salaries <E <-- P 

and P <-- C>. 

The rest of the transactions shown in the network diasram 

are recorded in seParate relations as theY arise each day. 

We will summarize all transactions, which were kePt 

seParately, at the end of the accountins Period. 

K3.2 SPread sheet and financial statements 

We will disPlaY the summary of transactions in an 

accountins Period in the sPread sheet with examPles on the 

The amount aPPearins at the intersection of rows and 

columns represents the total of the transactions debited to 

the account named by the row head and at the same time 

credited to the account named bY the column head. The row sum 

rePresents total debit• 4+, in the J'OW head account and the 

column sum rePresents total credit , ~ , in the column head 

account. We summarize the chanses seParatelY for Assets and 

for Liabilities and Eauities accordins to conventional 

accountins Practice. These chanses in Balance Sheet accounts 

(i.e. current Seneral ledser balance' which summarizes the 

total transactions for the Period> can be used as a roush 

aPProach to funds flow analYsis. 



r: SPread sheet J 

~ ASSETS LIABILITIES EQUITY 

c M A G R F p T E A+ R 

c 1122.00 1122.00 

M 580.25 580.25 

A A 2222.00 2404.00 4625.00 

G 4625.00 4625.00 

R 4625.00 960.00 5585.00 

F 301.50 301.50 

L p 3837.50 3837.50 

T 

E E 150.42 2277.50 472.50 2900.42 

A 3837.50 2222.00 4625.00 4625.00 1122.00 150.42 3159.25 472.50 3363.00 
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Changes in accounts + 
( A't'- A- ) ( A- - A. ) 

Source Use 
Assets Liabilities of funds of fur.ds 

c -2715.50 p -678.25 c 2715.50 p 678.25 
M -1641.75 T 472.50 M 1641.75 R 4463.00 
A 0 A 0 F 151.08 
G 0 Eauit'!:l G 0 
R 4463.00 T 472.50 
F 151.08 E 462.58 E 462.58 
------------ -·------------ ------------ ------------

256.83 256.83 5292.33 5292.33 

The Source and use of funds statement can be derived 

directl'!:l from the funds flow statement as shown above: 

decreases in assets and increases in liabilities or eauit'!:l are 

sources of funds, while increases in assets and decreases in 

liabilities or eauit'!:l are uses of funds • 

• The sum of flow of funds (summar'!:l of total transactions 

for a Period> with the starting balance sheet gives the final 

Balance Sheet at the end of this accounting Period. 

Assets Liabilities 

c 7284.50 p 121.75 
M 1858.25 T 597.50 
A 150.00 
G 200.00 Eauit'!:l 
R 4463.00 
F 251.08 E 13487.58 
---------- -----------

14206.83 14206.83 

Note that the result balances. To achive this traditional 

balance <rather than sum zero) is the reason for treating 

asset account differentlY from the liabilities and eauit'!:l 

under debit and credit. 

http:14206.83
http:14206.83
http:13487.58
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The spread sheet sives the Income statement for the 

Period direct!~: 

Sales <RG + RE> 
Cost of soods sold <RG> 

Gross Profit <RE> 
Manufacturins cost and oPeratins ~xPenses <EP> 2277.50 
DePreciation .<EF> 150.42 
Variable cost charsed to Soods in assemblY <AE> -2403.00 
Unabsorbed manufacturins'cost and operatins exPenses 

Net income before taxes 
Accruals of income taxes <ET> 

Net income after taxes < E> 

5585.00 
4625.00 

960.00 

24.92 

935.08 
472.50 

462.58 

Note that the final amount is Just the chanses in the eauit~ 

account. Also note that most of the lines in the income 

statement are entries in the SPread sheet or sums of entries: 

these entries are not in themselves considered accounts in our 

discussion, althoush in other discussions the~ are. For 

examPle• sales' cost of soods sold, dePreciation, etc. are 

often called Revenue or ExPense accounts. 

The income statement can be rewritten in a more 

s~stematic form. Note that excePt for RG <cost of soods sold) 

all exPenses and revenues corresPond to transactions direct!~ 

linked with the eauitY account and RG aPPears onlY because it 

is added to RE (Sross Profit) to sive the traditional revenue 

of sales. 

• 
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Revenues <column E> ExPenses <row E> 

Direct Profit <RE> 
Variable cost <AE> 

960.00 
2403.00 Manuf. & oPer. exP. <EP> 2277.50 

Total revenue 3363.00 

Net Profit after tax 462.58 

Indirect 
Ta>tes <ET> 
DePreciation <EF> 

Total exPenses 

472.50 
150.42 

2900.42 

Fi~ures in the income statement can be siven in alternate form 

as a Percent of total revenues with those from the Previous 

Period or the same Period a wear aso. 

If we summarize the derivation of financial statements 

from the sPread sheet, we can express the Process in a tree 

structure as follow: 

Start in~ 
balance 

Balance Sheet 

SPread sheet 

Revenue 

Source 
and 

use statement 

Income 
statement 

ExPense 
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K4. The APPlication of Aldat to Accountins 

K4.1 Detail file PreParation 

Cost extraction. 

The dail~ shiPment information contains the auantit~ of 

soods sold. We will extract various cost and Profit for 

shiPPed Soods usinS a file FGPROFIT which contains unit 

Profits and costs of each finished Part. Then the extracted 

detail will be kePt as a Permanent file, SHIPDETAILr which 

contains Profit and cost Per Parts shiPPed. This file will be 

summarized at the end of accountins Period for seneral ledser 

b~ accountins Period. 

FGPROFIT 

SHIPMENT 

Cost 
extraction 

Pros ram 

SHIPLINE 
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We will extract the information for accounts M' A and G: 

<< cost Extraction Prosram >> 

let LASTIME be last_time; << the last oPeration date. >> 
let PERIOD .J.2..L toda!:l; << assume function toda\:1 >> 
let CURNT be eauiv max of CHRONOL b\:1 FGPARTt; 
let CHY be eauiv + of SH_QTY b\:1 FGPARTt; 
let QTYFGCOST be QTY*$FGCOST; << R <--
let QTYRMTOT be QTY*RMTQT; 
let QTYVARCOST be QTY*<ROTOT t LABTOT ); 
let QTYFGPROFIT be QTY * $FGPROFIT; 

G and G 
·:::·=~ A 
<< A 
<< R 

-:~·· ... -
·:::·--
·(---

A >> 
M >> 
E >> 
E >> 
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SHIPDETAILlt ProJect<<<B-LADI if CHRONOL>LASTIME in SHIPMENT> 
tB-LADIJ iJoin SHIPLINEtll-LADIJ>tFGPARTIJ iJoin 

(if CRONOL=CURNT in FGPROFIT>tFGPARTIJ 
tPERIQD,FGPARTI,QTY,QTYFGCOST,QTYRMTQT,QTYVARCOST,QTYFGPROFITJ 

We will illustrate the last comPutation steP b\:1 steP with examPle: 

SHIPMENT<CUSTt ORDI CHRONOL B-LAD:t SALES+> 
4 99 790212 1 5 
5 105 790301 2 4 

17 131 790329 3 1 
9 142 790329 4 6 
8 105 790403 5 9 

10 131 790403 6 8 
17 161 790403 7 7 

5 101 790403 8 4 

SHIPLINE<B-LADI FGPART:t SH_QTY> 
1 N 20 
2 T 5 
2 R 5 
3 N 20 
3 T 10 
4 N 30 
4 T 6 
4 R 6 
5 E 10 
6 T 4 
6 R 4 
7 N 20 
8 T 5 

FGPROF IT< FGPART:t CHRC. ''11 $FGPRICE $FGCOST RMTOT ROTOT LABTOT $FGPROFIT) 
E 780901 • • t t • 
B 780901 t + + + • 
R 780901 + + + + + • 
E 790320 8 5 5 0 0 3 
B 790320 10 7 7 0 0 3 
R 790320 15 12 12 0 0 3 
T 790320 35 25 12 4 9 10 
N 790320 150 128.4 60 15.4 53 21.6 
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We elaborate on two of the subexPressions in the derivation of 

the SHIPDETAIL. 

<a> B-LADt if CHRONOL>LASTIME in SHIPMENT 

This statement ProJects bill of ladins number, B-LADt, if 

chronolos~ is sreater than last time in relation SHIPMENT. 

Therefore if we assume last_time as 790402 then the result is: 

B-LADt 
5 
6 
7 
8 

An intersection Join of this with SHIPLINECB-LADtJ would be: 

B_LADt FGPARTt SH_QTY 
5 E 10 
6 T 4 
6 R 4 
7 N 20 
8 T 5 

(b) if CHRONOL=CURNT in FGPROFIT 

This statement will select tuPles in FGPROFIT, which chronolos~ 

is maxilf,um, then iJoin with above resPect to FGPARTt: 

B_LADt FGPARTt SH_QTY CHRONOL tFGPRICE tFGCOST RMTOT ROTOT LAB TOT $FGPR(Jf 
5 E 10 790320 e.oo 5.00 s.oo o.oo o.oo 3. 0( 
6 T 4 790320 35.00 25.00 12.00 4.00 ·9.00 10.0( 
6 R 4 790320 15.00 12.00 12.00 o.oo o.oo 3 + ().( 

7 N 20 790320 150.00 128 .. 40 60.00 15.40 53.00 21.6( 
8 T 5 790320 35.00 25.00 12.00 4.00 9.00 io. oc 

ProJected final result: < assume function' 790403, APril 3,1979 ' 
PERIOD FGPARTt QTY QTYFGCOST QTYRMTOT QTYVARCOST GTYFGPROFIT 
790403 E 10 50 50 0 30 
790403 T 9 225 108 117 90 
790403 R 4 48 48 0 12 
790403 N 20 2568 1200 1368 432 
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We calculate tax deductions for each emplo~ee at each Pa~ 

Period. We use the salar~ histor~ file, SALHIST, and the tax 

deduction table' TAXTABLE, for calculation and the result will 

be kePt in SALDETAIL, which will be summarized at the end of 

each accountins Period. 

SALHIST TAXTABLE 

Pa~roll 
summar~ 

PT'OSraiTI 

<< Pa~roll Summar~ Prosram >> 

let LATESTSAL be eauiv ..!!!..illli of CHRONOL b~ EMP=U 

let LATESTRATE be eauiv max of CHRONOL b~ FLOOR; 

let TAX be BASE + <SALARY 

let NET be SALARY - ~"x; 

let F'AYIIATE be Pa~Qa'::l; 

FLOOR> * 
·(·( p 

~:·::: assume 

TAXX ; << 

·(·-- c and 

function on 

E <:-- T >:> 

E ~:::-- p )·)· 

Pa'::lda'::l )·:::-

SALDETAIL.:+ ProJect<< if CHRONOL.=LATESTSAL in SALHIST )( SALARY J 
loJoin < if CHRONOL=l.ATESTRATE in TAXTABLE >C FLOOR J) 

[ PAYDATE, EMPt, SALARY, TAX, NET J; 
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< assume function on APril 15, 1979 ) 

SALHIST< EM PI CHRONOL SALARY ) LATESTSAL 
1 751119 250 770513 
1 760601 350 770513 
2 770301 400 770301 
1 770513 500 770513 
3 780801 400 780801 

TAXTABLE< FLOOR CHRONOL BASE TAX% ) LATESTRATE 
350 740101 50.00 20 740101 
400 740101 60.00 20 740101 
450 740101 72.50 30 770101 
500 740101 87.50 35 770101 
400 770101 60.00 30 770101 
450 770101 75.00 35 770101 
500 770101 92.50 40 770101 

(a) .if. CHRONL=LATESTSAL .in. SALHIST 

will sive: EM PI CHRONOL SALARY LATESTSAL 
1 770513 500 770513 
2 780601 475 780601 
3 780801 400 780801 

(b) if CHRONOL=LATESTRATE in TAXTABLE 

will sive: FLOOR CHRONOL BASE TAX% LATESTRATE 
350 740101 so.oo 20 740101 
400 770101 60.00 30 770101 
450 770101 75.00 35 770101 
500 770101 92.50 40 770101 

low ranse Join, loJoin, of above two samPle (a) and (b) resPect 

to SALARY and FLOOR will be: 

EMP+ • • • SALARY FLOOR • • • BASE 
1 500 500 92.50 
2 475 450 75.00 
3 400 400 60.00 

amd ProJect with followin:si domains will 

PAY DATE 
790415 
790415 
790415 

EMPI SALARY TAX 
1 500 92.50 
2 475 83.75 
3 400 60.00 

NET 
407.50 
391.25 
340.00 

TAX% 
40 
35 
30 

be the final result. 

( TAX of EMP12 = 75 t ( 475 - 450 > * 35/100 = 83.75 ) 
• 
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K4.2 Accountin~ Period summar~ 

This is a conventional Postin~ Pro~ram. All transactions, 

which were kePt seParate!~ durin~ the Period, will be 

summarized into the spread sheet' SPREAD. 

We will introduce the summar~ Pro~ram in sections to 

illustrate related Aldat statements at the same time. We 

collect each data into temPorar~ relation SUMMARY firstr then 

we store the summar~ of SUMMARY into Permanent file SPREAD. 

SummarY 
Pro~ ram 

SPREAD 

1 
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Summar!:l ProsraiJ• - u SHIPDETAIL 

We will illustrate with our examPle SHIPDETAIL: 

<CHRONOL FGPARTt tHY QTYFGCOST QTYRMTOT QTYVARCOST QTYFGPROFIT> RECENT 
790330 B 5 35 35 0 15 () 

790403 E 10 50 50 0 30 1 • 
790403 T 9 225 108 117 9() 1 
790403 R 4 48 48 0 12 1 
790403 N 20 2568 1200 1368 432 l. 
790420 T 18 450 216 234 180 l. 
790430 N 10 1284 600 ll84 216 1 

<Assume functirm at AF•ri 1 30,1979; lastda!:l as March 31,1979) 

<< Summar!:l of SHIPDETAIL >> 

let LASTPERIOD be lastda!:l; << lastda!:l of last accountin Period >> 

let TFGCOST be red+ of QTYFGCOST; -:~-::: R ·<- .. ·· G & G ·:~--... A :::.:::-

let TRMTOT be red+ of QTYRMTOT; -::: -:~ A ·<-- M )·)· 

let TVARTOT be red+ of QTYVARCOST; ·(·::: A ·<-- E )·:> ---
~ TFGPROFIT be red+ of QTYFGPROFIT; << R ·(-·- E >>· 
let ACCTR be , R,; ·(·( account R :::-:::-

let ACCTG be , G,; ·(.::: account G ~:·)· 

let ACCTA be 'A'; ·(·::: account A ··~ .. ~ ....... 

let ACCTM be , M,; ·:::<: account M :::·:::· 

let ACCTE be , E,; -:::·::: account E :::-:::-

let RECENT be CHRONOL :::· LASTPERIOD; 

CURNTDATA:= select SHIPDETAIL[ RECENT J; 

SUMMARY:+ ProJect CURNTDATA [ ACCTR, ACCTG, TFGCOST H 
R G 4625 

SUMMARY:+ ProJect CURNTDATA [ ACCTG, ACCTA, TFGCOST J; 
G A 4625 

SUMMATY:+ ProJect CURNTDATA [ ACCTA, ACCTM, TRMTOT H 
A M 2222 

SUMMARY:+ ProJect CURNTDATA [ ACCTAP ACCTE, TVARTOT J; 
A E 2403 

SUMMARY:+ ProJect CURNTDATA [ ACCTRP ACCTE, TFGPROFIT J; 
R E 960 
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Sum~arw Prosram - 21 SALDETAIL 

The relation SALDETAIL contains detailed Pawment of salaries 

and tax deductions at each Pawdaw. 

We will illustrate the step with examPle: 

SALDETAIL< PAYDATE EMPt SALARY TAX NET ) CURNTPAY 
790331 3 400 60.00 340.00 0 
790415 1 500 92.50 407.50 1 
790415 2 475 83.75 391.25 1 
790415 3 400 60.00 340.00 1 
790430 1 500 92.50 407.50 1 
790430 2 475 83.75 391.25 1 
790430 3 400 60.00 340.00 1 

<< Su1nmarw of SALDETAIL )·)· 

let TO TAX be red+ of TAX; ·(·( E <~-- T >> 

let TOT NET be red+ of NET; ·:::-::: p -:::--- c & E -=~-- p )·)· 

let ACCTC be "C"; ·<< acco•Jnt c :::·> 

let ACCTP be "f' .r; ·<·::: acco•Jr1t p )·)· 

let ACCTT be "T"; -:::<: aCCOIJnt T )· :::~ 

let CURNTPAY be PAYDATE > LASTPERIOD; 

<< select all tuPles with CURNTPAY is true >> 

CURNTDATAt= select SALDETAIL[ CURNTPAY J; 

SUMMARYt+ ProJect CURNTDATA[ ACCTE, ACCTT, TO TAX J; 
E T 472.50 

SUMMARY:+ ProJect CURNrDATA[ ACCTP, ACCTC, TOT NET J; 
p c 2277.50 

SUMMARY:+ ProJect CURNTDATA[ ACCTE, ACCTP, TOTNET J; 
E p 2277.50 

" 
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SummarY Prosram - 3 & 4: CASHIN and CASHOUT 

The detail relation CASHIN contains dailY transactions of 

cash debit and accounts receivable credit information. The 

relation CASHOUT contains dailw transactions of accounts PaYable 

debit and cash credit information. We illustrate the oPeration 

with eHarnPles. 

CASHIN< INVt CHRONOL $AMT ) RECENT TOTAMT 
5 790330 100 0 
1 790331 50 0 
2 790401 80 1 1122 
3 790401 120 1 1122 
6 790421 850 1 1122 
4 790429 25 1 1122 
7 790429 15 1 1122 
8 790430 32 1 1122 

<< Surnmarw of CASHIN >> 

let TOTAMT be red+ of $AMT; 

SUMMARY:+ proJect< select CASHINtRECENTJ >tACCTCr ACCTR, l"OTAMTJ; 
c R 1122 

CASHOUT<B-LADt VENDt CHRONOL $AMT) RECENT TOTAMT 
Bl V1 790331 100 0 
B5 V1 790331 800 0 
B2 vs 790401 350 1 1560 
B3 V3 790401 110 1 1560 
B6 V4 790428 1000 1 1560 
B4 V4 790430 20 1 1560 
B7 V2 790430 80 1 1560 

<< Summarw of CASHOUT >> 

SUMMARY:+ ProJect< select CASHOUTtRECENTJ >tACCTP, ACCTC' TOTAMTJ; 
p c 1560 
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Summar~ Pro~ram - 5t ReceiPts ( RECLINE > 

The detail relation RECLINE contains the Purchase cost of 

the received raw material or assets. We assume that we can 

distinsuish it from a domain in RECLINEr CLASS - M for raw 

material, F for fixed assets. 

<< Summar~ of RECLINE >> 

let TOTCOST be eauiv+ of PURCHASECOST b~ CLASS; 

SUMMARY:+ ProJect< select RECLINE C RECENT J > 
C CLASSr ACCTP, TOTCOST J; 

where CLASS and ACCTP corresPonds to accounts to be debited 

and accounts to be credited resPective!~. We illustrated the 

above with the followins eHample RECLINE: 

UNIT FREIGT PURCHASE 
<B-LADt VENDt CHRONOL PARTt QTY PRICE RATE COST CLASS> TOT COST 

B1 V1 790331 123 30 0.50 0.01 15.15 M 

B2 V2 790401 070 1 200.00 0.005 201.00 F 301.50 

B3 V3 790415 208 500 0.50 o.ot 252.50 M 580.25 

B3 V3 790415 103 200 1.00 0.01 202.00 M 580.25 

B3 V3 790415 100 2 50.00 o.oo5 100.50 M 580.25 

B4 V4· 790415 010 1 100.00 0.005 100.50 F 301.50 

B5 Vl 790429 123 30 0.50 0.01 15.15 M 580.25 

B5 V1 790429 110 100 0.10 0.01 10.10 M 580.25 
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Summar~ Pro~ram - 6: EQUIP <Assets> 

We will show fixed assets dePreciation calculation usin~ 

strai~ht-line method. 

Cost - Salva~e value accountin~ Period in month 
---------------------- X ----------------------------
Service life in ~ears 12 

(accountin~-Period_in_month should be Predetermined value> 

<< Summar~ of EQUIP >> 

let ACCTPERIOD be accountin~_period_irt_month~ 

let DEPRE be CEQCOST- SALVAOEVAL>*ACCTPERIOD/CLIFE*12); 

let TOTDEPRE be red+ of DEPRE; E <-- F >> -- ---
<< consider the assets current!~ in service >> 

let CALCULATEDEPRE be PERIOD <= DISCARDATE; 

let ACCTF be 'F'~ << acco•Jnt F >> 

SUHHARY:+ ProJect< select EQUIP[ CALCULATEDEPRE J > 
[ ACCTEr ACCTF, TOTDEPRE J~ 

E F 150.42 

We illustrate the above Process with an examPle which shows the 

basic domains which are necessar~ for illustration. 

(assume accountin~ Period as one month and the computation is 

for APril 30, 1979 - 790430) 

The sample relation EQUIP: 

SALVAGE tiiSCAR CALCULATE 
<EGUIPI CHRONOL EGCOST LIFE VAL DATE ) tiEf'f(E DEPRE 

El 730101 10000 10 500 830101 1 79 .. 17 
E2 731201 500 5 20 781201 0 
E3 750504 9000 20 500 950504 1 35.42 
E4 760101 4500 10 200 860101 1 35.83 
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All alons, we have collected all transactions from each detail 

file. We can illustrate the contents of SUMMARY with our examPles. 

SUMMARY< ACCTIIR ACCTCR AMT ) TOTAL 
R G 4625.00 4625.00 
G A 4625.00 4125.00 
A M 2222.00 2222.00 
A E 2403.00 2403.00 
R E 960.00 960.00 
E T 472.50 472.50 
p c 2277.50 3837.50 
E p 2277.50 2277.50 
c R 1122.00 1122.00 
p c 1560.00 3837.50 
F p 301.50 301.50 
M p 580.25 580.25 
E F 150.42 150.42 

* Note that there are two p <-- c , one from Pa~roll and one 

from cash Pa~ments, in above i llustratior •• 

Now we summarize it and illustrate with the same examPle' 

assumins toda~ is APril 30, 1979. 

let PERIOD be toda~; 

let TOTAL be eauiv+ of AMT b~ <ACCTDR, ACCTCR); 

SPREADZ+ ProJect SUMMARY[ PERIOD, ACCTDR, ACCTCR, TOTALJ; 
790430 R G 4625.00 
790430 G A 4625.00 
790430 A M 2222.00 
790430 A E 2403.00 
790430 R E 960.00 
790430 E T 472.50 
790430 p c 3837.50 
790430 E p 2277.50 
790430 c R 1122.00 
790430 F p 301.50 .. 
790430 M p 580.25 
790430 E F 150.42 
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The permanent relation SPREAD has la~ers of information 

as follows: 

SPREAD< PERIOD, ACCTDR, ACCTCR, TOTAL ) 

• • • • 
• • 
• • 

790131 transactions in Jan.79 
• • • • 
• • • 
• • • • 

790228 transactions in Feb.79 
• • • • 
• • • 
• • • 

790331 transactions in Mar.79 
• • • • 
• • • 
• • • • 

790430 transactions in APr.79 
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K4.3 Financial rePorts 

The PrinciPle relation is SPREAD <a summarw of all 

transactions for each Period)r with some SUPPOrt in~ 

information in TYPE (account twPes - Assetr Liabilitwr Eauitw 

- and descriPtions> and TRANS (le~al transactions and their 

descriPtions - the toPolo~w of the accountins network>. 

We Present the derivation of the basic financial rePorts, 

Fund flow statement - Sources and uses statement, Balance 

Sheetr Income statement. 

current data 

Fundflow 
Statement 

TRANS 

Sources 

upto last Period 

FUNDFLOW 

SPREAD 

Financial 
rePort 

PreParation 
Pros ram 

Balance 
Sheet 

TYPE 

Income 
Statement 
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Funds flow statement 

We select all transactions of current Period from SPREAD. 

Th• FUNDFLOW is reallw the balance of the current Period of 

the SPREAD sheetr with sisns adJusted for assets or liabilites 

and eauities. 

let RECENT be CHRONOL > LASTPERIOD; 
let PERIOD be todaw; << assume function todav >> 
let TOTIN be eauiv + .2!. TOTAL bv ACCTDRf 
1.t..ft. TOTOUT be cayi v + ..Qf. TOTAL bw ACCTCR; 
.l!U. FF a .if. ACTYPE='Asset' then TOTIN - TOTOUT else TOTOUT - TOTIN; 

CURNTSPREADS=ProJect<select SPREADtRECENTl>CACCTDRrACCTCRrTOTALJ; 

FUNDFLOW:+ ProJect(((proJect CURNTSPREAD tACCTDRrTOTINJ>tACCTDRl 
uJoin (proJect CURNTSPREAD tACCTCRrTOTOUTJ>tACCTCRl> 
tACCTCRJ iJoin TYPEtACCTJ>tACCTrADESCRrACTYPErFFJ; 

The Printed funds flow rePort misht omit the ACCT numberr 

which is an internal identifierr and Print onlw the descriPion of 

the accountr ADESCR. 

We can illustrate this last comPutation steP bw steP from our examPle: 

CURNTSPREAD< ACCTDR ACCTCR TOTAL ) 

c 
H 
A 
A 
G 
R 
R 
F 
p 
E 
E 
E 

ProJect CURNTSPREADtACCTDRr TOTINl 
c 1122.00 
H 580.25 
A 4625.00 
G 4625.00 
R 5585.00 
F 301.50 
p 3837.50 
E 2829.18 

R 
p 
M 
E 
A 
G 
E 
p 
c 
F 
p 
T 

1122.00 
580.00 

2222.00 
2403.00 
4625.00 
4625.00 
960.00 
301.50 

3837.50 
150.42 

2277.50 
472.50 

ProJect CURNTSPREADtACCTCRr TOTOUTJ 
R 1122.00 
p 3159.25 
M ' 2222.00 • 
E 3363.00 
A 4625.00 
G 4625.00 
c 3837.50 
F 150.42 
T 472.50 



uJoin on ACCTDR,ACCTCR: 

iJoir1 with TYPE! 

ACCTCR 
ACCTDR 

c 
M 
A 
G 
R 
F 
p 
T 
E 

TOT IN 
1122.00 
580.25 

4625.00 
4625.00 
5585.00 

301.50 
3837.50 

2829.18 

TOTOUT 
3837.50 
2222.00 
4625.00 
4625.00 
1122.00 
150.42 

3159.25 
472.50 

3363.00 
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TYPE<ACCT 
c 
M 
A 
G 
R 
F 
p 

ACTYPE 
Asset 
Asset 
Asset 
Asset 
Asset 
Asset 

ADESCR ) < Chart of accounts > 

T 
E 

Liabilit'=' 
Liabilit'=' 

EOIJi t'=' 

Cash 
Raw material 
Goods in assembl'=' 
Finished ~oods 
Accounts receivable 
Fixed assets 
Accounts Pa'='able 
Taxes Pa'='able 
Stockholders' Eauit'=' 

Final restJl t: 

FUNDFLOW< ACCT ADESCR ACTYPE 

c Cash Asset 

M Raw material Asset 

A Goods in assembl'=' Asset 

G Finished ~cods Asset 

R Accol'nts receivable Asset 

F FiHed assets Asset 

p Accounts Pa'='able Liabilit'=' 

T TaHes PaYable LiabilitY 

FF ) 

-2715.50 

-1641.75 

0 

0 

4463.00 

151.08 

-678.25 

472.50 
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Sources and uses statement 

The Sources and uses statement, SORUSEr is a rearransement 

of FUNDFLOW. Decrease in assets and increases in liabilities 

are sources of funds. The oPPosite is use of funds. 

ill SUAMT be ~<FF>; 
let SU be if ACTYPE='Asset' and FF <= 0 

~ ACTYPE='Asset' and FF > 0 then 'Source' else 'Use'; 
SORUSE:+ ProJect FUNDFLOW [ ACCT, ADESCR, SUAMTr SU J; 

the result would be: 

SORUSE< ACCT ADESCR SUAMT su ) 

c Cash 2715.50 Source 
M Raw material 1641.75 Source 
A Goods in assembl~:~ 0 Source 
G Finished soods 0 Source 
R Accounts receivable 4463.00 Use 
F Fb~ed assets 151.08 Use 
p Accounts Pa'!:lable 678.25 Use 
T Ta>~es Pa'!:lable 472.50 Source 
E Stockholders' eauit'!:l 462.58 Source 

Balance Sheet 

Starting asain with SPREADr we can extract BALANCE. We use 

en~ire con~en~s of SPREAD, ins~ead of ~he curren~ Period of SPREAD. 

!§1 BAL be TOTIN - TOTOUT; 
let DRCR be if BAL > 0 ther• 'DR' else 'CR'; 
let ABSBAL be abs<BAL>; 

BALANCE:+ ProJec~((proJect SPREAD[ACCTDRrTOTINJ>[ACCTDRJ 
uJoin (proJect SPREAD[ACCTCR,TOTOUTJ)[ACCTCRJ) 
r ACCTCR, BAL ]; 

This sives total balance assuming zero startins balance. 

BALANCESHEET:+ ProJect< TYPECACCTJ uJoin BALANCE[ ACCTCR l> 
r PERIOD, ACCT, ADESCR, ABSBALr DRCR J; 

The result would be a traditional Balance Sheet. DePendins on 

DRCRr if it is 'DR' then Print the balance at left otherwise 

Print it at right. This is Practicall'!:l the same as FUNDFLOW, 

excePt for the ranse of Period selected. 
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Income statement 

The INCOME statement derivation is more easilY understood 

if sPlit into a derivation of REVENUE and EXPENSE. The 

revenues are Siven bw the columns of eauitw accounts and 

expenses are siven bY the rows <see the matrix rePresentation 

of sPread sheet of one Period in PaSe 46>. 

To set REVENUE, we select the E column of the SPREAD 

sheet for the current Period, and to add descriPtion of the 

transaction' Join it with the E column of TRANS < the lesal 

transactions accordins to our accountins network> 

TRANS<ACCTDR ACCTCR TDESCR ) 

c R Collect Accounts receivable 
M p Purchase of Raw materials 
A M Raw material costs 
A E Variable costss charsed to ace. A 
G A Assemblins costs 
R E Gross Profit on sales 
F p Purchase of Fi>(ed assets 
p c Paw Accounts Pawable 
E F DePreciation 
E p Manufacturins & OPeratins exPenses 
E T Taxes - PaYroll 

let CRE ~ ACCTCR='E'; 

REVENUE:t<ProJect<select CURNTSPREADC CRE J)[ACCTDR,TOTALJ) 
CACCTDRJ iJoin < select TRANS[ CRE J )[ ACCTDR J~ 

Similarw, EXPENSE 

let ItRE be ACCTIIR='E'i 

EXPENSE:t<ProJectCselect CURNTSPREAD[ DRE J)[ACCTCR,JOTALJ) 
CACCTCRJ iJoin < select TRANSC DRE J )( ACCTCRJ; 



68 

The INCOME statement is the union of these two' suitablY 

flassed as revenues or exPenses, with the net chanses in 

eouit~ Cwhich we can set from the FUNDFLOW). We inJect a new 

descriPtion for the Profit and loss line. 

let REV be 'Revenue'; 
let EXP be 'ExPense'; 
~ FFE ~ ACCT='E'; 
let PL be if FF >= 0 then 'Profit' else 'Loss"; 
let PLDESCR be 'Net' \l PL U 'after Tax'; 
let PLAMT beabs(FF); 

INCOME:+ ProJect<<REVENUE[ACCTDR,TDESCR,TOTAL,REVJ uJolQ 
€XPENSE[ACCTCR,TDESCR,TOTAL,EXPJ>[ACCTCR,TDESCR,TOTAL,EXPJ 

uJoin (ProJectCselect FUNDFLOW[FFEJ)[ACCT,PLDESCR,PLAMTrPLJ>> 
[ ACCTr TDESCR, TOTALr REV J; 

The INCOME statement looks like as follows if we use our examPlel 

INCOME< ACCT 

A 

R 

F 

TDESCR 

Variable costs charsed to ace. A 

Gross Profit on sales 

DePreciation 

TOTAL REV > 

2403.00 Revenue 

960.00 Revenue 

P Manufacturin~ & oPeratin~ expenses 2277.50 ExPense 

T TaHes - Pa~roll 472.50 EN?ense 

E Net Profit after Tax 462.58 Profit 

The Printed income statement misht omit ACCT number which is 

an internal identifier, and Print onl~ the rest. 

For a more elaborate income statement, see extensions. 



• 
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K4.4 Finanacial rePorts - extensions 

The relation FUNDFLOW which we derived in the Previous 

discussion is reall~ the chanses in our Balance sheet accounts 

durins an accountins Period. I~ we had stored each month!~ 

result of ~unds flow calculation in FUNDFLOWr then the entire 

contents of FUNDFLOWr which orisinated when the firm is 

establishedr would sive the firm's ~inancial Position at this 

time - Balance sheet at toda~. DePendins on the selection of 

date, we can calculate the firm's financial Position at an~ 

siven time. 

ComParative balance sheet 

We will demonstrate the derivation of ComParative Balance 

sheet, which consists o~ the item amounts from two of the 

~irm's successive Balance sheets and the same Period a ~ear 

aso arransed side b~ side in a sinsle statement. 

We assume the FUNDFLOW was stored as 

FUNDFLOW< PERIODr ACCTr FF ) 

For illustration PUrPoses, we assume the dates we are 

interested in are at Dec.31r1978 <31/12/78) and 31/12/77r and 

assume function at 31/05/79. 

~ TONOW be PERIOII <= toda~; << assume f•Jnction toda~ >> 
let JANMAY79 be TONI"IW and PERIOD > end78; << Jan - Ma~ '79 >> 
let T078 be PERIOD ·..., end78; << UP to er•d of '78 >> 
let JANDEC78 be T078 and PERIOD > end77; << dtJrins the "78 >> 
l_tl T077 be PERIOII <= end77; << uP to end of ~ear 77 >> 
let UPTONOW be eauiv+ .Qf FF b~ ACCT; << total balance b~ ACCT >> 
let UPT078 be UPTONow; << total balance uP to end of '78 >> 
let UPT077 be UPTONow; << total balance •JP to end of '77 >> 
let FF79 be UF'TONow; << chanses in '79 
let FF78 be UPTONow; << chanses in '78 >> 
let PERCENT79 be FF79*100/UF'T078; 

<< Percentase of chanses durins Jan - Ma~ '79 >> 
let F'ERCENT78 be FF78*100/UPT077; << Percent. o~ chanses dur. '78 >> 
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COHPARATIVI+ ProJect ((((((proJect TYPEC ACCTrADESCR J)[ ACCT J 
uJoin (proJect FUNDFLOW[ ACCTrUPTONOW J>C ACCT J>C ACCT J 

uJoin( ProJect< select FUNDFLOWC T078 J>CACCTrUPT07SJ>CACCTJ) 
CACCTJ uJoin(ProJect<select FUNDFLOWCT077J)[ACCTrUPT077J>CACCTJ> 

CACCTJ uJoin(ProJect<select FUNDFLOWCJANHAY79J>CACCT,FF79J)CACCTl> 
CACCTJ uJoin(ProJect<select FUNDFLOWCJANDEC78J)[ACCTrFF78J)CACCTJ) 
CACCTrADESCR,UPTONOW,UPT078rUPT077•FF79,PERCENT79rFF78,PERCENT78J; 

balances of acco~J increase or decrese 
at Present ~~ durins Jan - Ma~ '79 
~ear ended Dec.31,1978 amount------------~ 

wear ended Dec.31r1977 Percentase -----------~ 
d•Jrins 1978 

amount 
Percent a se 

Income statement - extension 1 

The fisures on the income statement can be siven in an 

alternate form as a percent of total revenues. We will show 

the Process for the income statement for the ~ear endins toda~ 

usins the same technioue as before. We summarize 

SPREAD< PERIOD, ACCTDR, ACCTCR, TOTAL > 

which is a collection of monthlw summaries of all transactions. 

let TAMT be eouiv+ Qf TOTAL~ <ACCTDRr ACCTCR>; 
<< ..l.f!:t_ CURNTYEAR ...bit PERIOD > lastdaw; >> 
SPREAD-YI+ proJect( select SPREAD[ CURNTYEAR J>CACCTDR,ACCTCRrTAMTJ 

Now we derive the revenue for the wear 

let CRE be ACCTCR='E'; 
REVENUE_Yt+ ProJect((proJect<select SPREAD-YCCREJ>CACCTDRrTAMTJ) 

[ ACCTDR J iJoin ( select TRANS[ CRE J)( ACCTDR J 
[ ACCTDRr TDESCR• TAMT Jf 

We need the total revenue to calculate the Percentase. 

let TOTREV R§.. red+ of TAHT; 
let BLANK be ' '; 
let REVDESCR be 'Total Revenue'f 
TOTALREVI+ ProJect REVENUE-Ye BLANK• REVDESCRr TOTREV J; 
REVAMTI+ ProJect TOTALREVC TOTREV J~ << sinsle valued relation >> 

We will use REVAHT to calculate Percentase later. 

• 
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Mtl. DRE J?..!t ACCTfiR=; E' ; 
EXPENSE-YI+ProJect((proJect<select SPREAD-YCDREJ>CACCTCRrTAMTJ) 

CACCTCRJ iJoin (select TRANSCDREJ>CACCTCRJ> 
C ACCTCR, TDESCRr TAMT Jf 

We set total exPenses 

let EXPDESCR be "Total ExPenses'; 
let TOTEXP be red+ of TAMT; 

TOTALEXP:+ ProJect EXPENSE-Ye BLANK, EXPDESCRr TOTEXP J; 

The usual income statement of the ~ear is the union of REVENUE_y, 

TOTALREV, TXPENSE_y, TOTALEXP with the netchanses in eauit~ which 

we can set from FUNDFLOW_YEAR. Then we make Cartesian Product 

with total revenue REVAMT • 

.lili TOTFF be eauiv+ .Qf FF b~ ACCTf 

FUNDFLOW_YEAR:+ ProJect( select FUNDFLOW C CURNTYEAR J) 
C ACCTr TOTFF J; 

let FFE be ACCT='E"f 
Mtl. PL be if TOTFF >= 0 then ;Profit; else 'Loss' f . 
let PLfiESCR be "Net" ll PL l\ "After Tax"; 
let PLAMT be abs(TOTFF>; 

INCOME_Y:+ proJect<< REVENUE-YC ACCTDRr TDESCR, TAMT J uJoin 
TOTALREVC BLANKr REVDESCRr TOTREV J uJoin 
EXPENSE-Ye ACCTCRr TfiESCRr TAMT J uJoin 
TOTALEXPC BLANK, EXPDESCRr TOTEXP J uJoln 

(proJect<select FUNDFLOW_YEARC FFE J)C ACCTr PLDESCRr PLAMT J) 
C ACCTr PLDESCRr PLAMT J) Product REVAMT> 
C ACCT, TDESCR, TAMTr TOTREV ]; 

Final!~ we can set the income statement of the ~ear endins toda~ 

with fisures on Percent of total revenue. 

J.U PERCENT .Q.g,. 100*TAMT /TOTREV; 

• 

INCOME-PERCENT:+ ProJect INCOME_YC ACCTr TDESCRr TAMTr PERCENT ]; 
I 

We illustrate the final steP with the Previous examPle: 
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The relation, INCOHE_y, would be as follows: 

( ACCT TDESCR TAMT TOTREV ) F'ERCENT 

A Variable costs charsed to ace. A 2283.00 3243.00 70.40 

R Gross Profit on sales 960.00 3243.00 29.60 

Total Revenue 3243.00 3243.00 100.00 

F DePreciation 79.18 3243.00 2.44 

p MamJfacturins & oPeratins exPenses 2277.50 3243.00 70.23 

T Taxes - Pa":::roll 472.50 3243.00 14.57 

Total E>tPenses 2829.18 3243.00 87.24 

E Net Profit After Tax 413.82 3243.00 12.76 

Income statement with Percent of total revenues' INCOME-PERCENT: 

( ACCT TDESCR TAMT PERCENT ) 

A Variable costs char sed to ace. A 2283.00 70.40 

R Gross Profit on sales 960.00 29.60 

Total Revenue 3243.00 100.00 

F DePreciation 79.18 2.44 

p Hanufacturins & operatins exPenses 2277.50 70.23 

T Taxes - Pa":::roll 472.50 14.57 

Total ExPenses 2829.18 87.24 

E Net Profit After Ta>~ 413.82 12.76 

The Printed income statement misht omit ACCT number which is an 

internal identifier, and Print onl"::: the rest. 

• 

• 

• 
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Income statement - extension 2 

The comParative income statement with the amount of 

increases or decreases and their Percenta~es can be derived 

with the same technioue used to PrePare the ComParative 

Balance Sheet. Now we will derive the ComParative Income 

Statement usin~ QT-expressions which are self exPlanatorw and 

it is easw to see the Process. 

We will disPlaw amounts for the current month• Maw '79, 

the last month, APril '79, the same month as the current month 

a wear a~o' Maw '78, the chan~es and the percenta~e of 

chan~es. 

Note that the relations are stored as followsl 

SPREAD< PERIOD, ACCTDRr ACCTCR, TOTAL > 

FUNDFLOW( PERIOD, ACCT, FF > 

let ENIIMAY79 be end-of-Maw'79; 
let ENDAPR79 tt end_of_APril'79; 
let ENIIMAR79 be end_of _March ''79; 
let ENDMAY78 Qg end-of_Maw'78; 
~ ENDAPR78 be end_of_April'78; 

let TOTAL1 be TOTAL.; 
let TOTAL2 be TOTAL; 

REVENUEI+< ( <ACCTDRrTOTAL if ENIIMAY79>=PERIOI1 and PERIOD>ENDAPR79 
and ACCTCR='E' in SPREAII )[ ACCTDR J uJoin 

(ACCTDR,TOTAL1 if ENDAPR79>=PERIOD and PERIOll>ENitMAR79 
and ACCTCR= '"E' .iD.. SPREAD > [ ACCTDR J) [ ACCTDR J uJoin 

<ACCTDR,TOTAL.2 jf ENDMAY78>=PERIOD and PERIOII>ENDAPR78 
~ A ~r.TCR::::;E' in SPREAD H ACCTDR J H ACCTDR J i.join 

( ACCTitR, TDESCR if ACCTDR= 'E' in TRANS ) ( ACCTDR J; 

EXPENSEI+<<<ACCTCR,TOTAL if ENDMAY79>=PERIOD and PERIOD>ENDAPR79 
artd ACCTDR= 'E' in SPREAD ) uJoin--

( ACCTCR ,.fOTAL1 if ENDAF'R79>=PERIOD and PERIOD>ENDMAR79 
and ACCTDR='E' in SPREAD )( ACCTCR J)[ ACCTCR J uJoin 

<ACCTCR,TOTAL2 if ENbMAY78>=PERIOD ~ PERIOD>ENDAPR78 
and ACCTDR='E' in SPREAD )[ ACCTCR J)[ ACCTCR J iJoin 

<ACCTCR,TitESCR if ACCTDR='E' in TRANS )[ ACCTCR J; 



let FFl be FF; 
let FF2 be FF; 
let NDESCR be 'Net Income'; 

NETINt+<«ACCT,FF if ENDMAY79:>=PERIOD and PERIOD>ENDAPR79 
and ACCT="E' in FUNDFLOW H ACCT J uJoin 

<ACCT,FF1 if ENDAPR79:>=PERIOD and PERIOD>ENDMAR79 
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and ACCT=' E 1 in FUNDFLOW H ACCT J )[ ACCT J uJoin 
(ACCTrFF2 if ENDMAY78>=PERIOD and PERIOD>ENDAPR78 
~ ACCT= 1 E' in FUNDFLOW ) 1: ACCT J; 

let INC1 be TOTAL - TOTALt; 
<< amount of inc.ldec. durins 

let PERCNT1 be INC1*100/TOTAL1; 
<< Percentase of inc./dec. durins 

let INC2 be TOTAL1 ·- TOTAL2; 
<< amount of inc./dec. comaPre 

b!,_ PERCNT2 a INC2*100/TOTAL2; 
<< Percentase of inc./dec. comPare 

ENDMAY79>=PERIOD>ENDAPR79 

ENDMAY•79>=PER I OD>ENDAPR79 

with Sa1'1e Pet·iod a Year 

with same periot.i a Year 

)~ >· 

:>>· 

a so 

a so 

INCOMEX:t ProJect<<REVENUEI:ACCTDRrTDESCR,TOTAL,TOTAL1,TOTAL2l uJoin 
EXPENSErACCTCR,TDESCR,TOTAL,TOTALl,TOTAL2J) 

[ACCTCR,TDESCR,TOTALrTOTAL1rTOTAL2J uJoin 
NETINI:ACCT,NDESCR,FFrFFlrFF2J> 

• 

... ·~ .. ~· ·""' 

:>) 

rACCTr TDESCRr TOTALr TOTAL1' TOTAL2r INC1, PERCNT1t INC2, PERCNT2J; • 

amount for 

current month 

last month _____ _.... 

same month as } 
cur rent n.onth a year a so ---1 

• 
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5. Conclusion 

The advanta~es of the use of Aldat in aPPlications 

Prosrams are its conciseness and its standardization. As we 

have demonstrated in our examPles' most prosrams are short 

and simPle. 

DesPite the Power of Aldat, as we have presented, there 

are some drawbacks. Thew are: we never mentioned how to 

Prepare inPut, or how to correct wrens tuPles created throush 

inPut errors. Nor do we mentioned outPut Printins. Since 

the Problem · of editins inPut to the database has not been 

comPletelY solved in Aldat, we have to assume that the inPut 

file exists with no errors. SimilarlY we have not dealt with 

the details of outPut formattins and Prints, so we content 

ourselves with Producins all the Proper attributes needed to 

Print the rePort. Thus the most imPortant needs in Aldat are 

inPut verification and editins and Printins Procedures. 

Further imProvements to the lansuase that we would like 

to sussest are as follows: 

a) To select •surface• of the relation Ccf. section C2.4) 

es. SALHISTCENPt, CHRONQL., SALARY, OVERSALARY> 

Instead of two statements 

~ SCHRON be CHRONOT = eauiv max of CHRONOL bw EMPt; 
select SALHISTE SCHRON J; 

We Prefer 

surface SALHIST; 



b) The sYntax of a Period selection 

est. Instead of 

We Prefer 

ENDMAY79>PERIOD and PERIOD>ENDAPR79 

ENDMAY79>PERIOD>ENDAPR79 

< as in mathematics a > b > c > 

c> Rename exPression 

est. Instead of two exPression 

We Prefer 

let TOTAL1 be TOTAL; 
let TOTAL2 be TOTAL; 

let TOTAL1,TOTAL2 be TOTAL; 

76 

With the above limitations in mind' there is no doubt 

that Aldat is stood at any data Processins Problem which has 

to deal with file maniPulation. There are manY other 

commercial aPPlications that could be attemPted as further 

worj( .• 

• 

• 

• 
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APPendix AI List of Relations Used 

relation name on < attributes ) pase 

BALANCE 

BALANCESHEET 

BOM 

CASH IN 

CASHOUT 

COMF'ARATIV 

CORRECTION 

COS TT ABLE 

CRI1TL 

CRLINE 

CRMEMO 

CURNTDATA 

CURNTSPREAD 

CUSTRP 

EQUIP 

EQUIP 

EQUIP 

EQUIPCOST 

EXPENSE 

EXPENSE_Y 

< ACCT, BAL ) 

( PERIOD, ACCT, ADESCRr ABSBAL, DRCR ) 

< ASSEMBLYt, SUBASSYt, GTY > 

( INVt, C~RONOLr $AMT > 

< B_LADt, VENDt, CHRONOL, $AMT > 

( ACCT, ADESCRr UPTONOWr UPT078, UPT077, 

FFB9, PERCENT79, FF77r PERCENT7B ) 

< CUSTtr ORDt, CHRONOLr FGPARTt, CRQTYr $CR, 

66 

66 

16r30 

58 

58 

70 

$CRPROFIT> 42 

< RMPARTtr $RMCOST $ROUTCOSTr $LABCOST ) 29 

( MEMOt, CUSTtr ORDtr FGPARTtr CRQTY ) 37 

< MEMOtr FGPARTtr CRGTY > 37 

< MEMO, CHRONOLr CUSTtr ORDtr INVt ) 37 

C CHRONOLr FGPARTt, QTYr QTYFGCOSTr QTYRMTOTr 

GTYVARCOSTr QTYFGPROFIT> 56 

< ACCTDRr ACCTCRr TOTAL ) 64 

( CUSTt, CHRONOLr NQTY, $CSALEr $CPRFT> 1 41 

< EQUIPtr CHRONOLr EQCOSTr LIFE ) 5 

( EQUIPtr CHRONOL, EQCOSTr LIFEr SALVAGE ) 60 

( ECI I I 1-'t, CHRONOL, EQCOST, LIFE, SALVAGEVAL, 

DISCARDATE > 60 

< EQUIPtr ECOST ) 24 

( ACCTr TOTAL ) 67 

( ACCTCR• TDESCRr TAMT ) 71 



FGCOST 

FGPRICE 

FGPROFIT 

FUNDFLOW 

FUNDFLOW 
( extent i or• > 

FUNDFLOW_YEAR 

INCOME 

INCOMEX 

INCOME-PERCENT 

INCOME_Y 

LABOUR 

MFGCOST 

NET IN 

PARTRPT 

PAYTAX 

PROFIT 

RECLINE 

REVAMT 

REVENUE 

REVENUE_Y 

RMCOST 
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+ 
( FGPARTtr CHRONOLr RMTOTr ROTOTr LABTOTr 

tFGCOST > 32 

< FGPARTtr CHRONOLr $FGPRICE > 33 

< FGPARTtr CHRONOLr $FGPRRICEr $FGCOSTr RMTOTr 

ROTOTr LABTOTr $FGPROFIT ) 33 

< ACCTr ADESCRr ACTYPEr FF ) 

( PERIODr ACCTr FF ) 69 

< ACCTr TOTFF > 71 

( ACCTr TDESCRr TOTALr REV ) 68 

( ACCTr TDESCRr TOTALr TOTALlr TOTAL2r INClr 

PERCNT1r INC2r PERCNT2 ) 74 .. 
< ACCTr TDESCRr TAMTr PERCENT > 71r72 

.. 
( ACCTr TDESCRr TAMTr TOTREV ) 71r72 

( EMPtr OPir EGUIPir EMPCOST ) 7r27 

< OPir ASSEMBLYir RCOSTr EMPCOST > 7 

( ACCTr NDESCRr FFr FFlr FF2 ) 74 

( FGPARTtr CHRONOLr TOTGTYr $PARTSALEr 

tPARTFIT ) 42 

( EMPir SALARYr FLOORr BASEr TAX% ) 9 

< CUSTtr FGPARTtr NGTYr tSALEr $PROFITr 

SALESt > 11r40 

• 

FREIGHTRATEr PURCHASECOSTr CLASS > 59 

< TOTREV ) 70 

( ACCTr TOTAL ) 67 

( ACCTDRr TDESCRr TAMT > 70 

< RMPARTtr CHRONOLr $RMCOST > 28 



• 

• 

• 

• 

• 

• 

ROUTCOST 

ROUTING 

SALDETAIL 

SALE[ITL 

SALERPT 

SALHIST 

SALHIST 

SHIPDETAIIL 

SHIPDTL 

SHIPLINE 

SHIPMENT 

SORUSE 

SPREA[I 

SPREA[t_ Y 

SUMMARY 

TAXTABLE 

TEMPl 

TEMPCOST 

TIMECARD 

TOTALEXP 

TOTALREV 

TRANS 

TYPE 

Tl 

< OPt, ASSEMBLYt, RCOST ) 

< OPt, ASSEMBLYtr EQUIPt, CHRONOL, RTIME > 

( PAYDATE, EMPtr SALARY, TAX, NET ) 

( CUSTtr ORDtr FGPARTt, SHQTY, CRQTYr NQTYr 
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25 

53 

SALESt ) 38 

< SALEStr CHRONOLr $SSALEr $SPRFT > 41 

( EMPtr CHRONOLr SALARY ) 53r54 

< EMPt, CHRONOL, SALARYr OVERSALARY ) 12,26 

( CHRONOLr FGPARTtr QTYr QTYFGCOSTr QTYRMTOT, 

QTYVARCOSTr QTYFGPROFIT ) 51 

( CUSTtr ORDtr CHRONOLr B-LADtr SALEStr 

FGPARTt > 38 

< B_LADt, FGPARTtr SH_QTY ) 

< CUSTtr ORDtr CHRONOL, B_LADt, SALESt ) 

( ACCT, ADESCRr SUAMT, SU ) 

C PERIOD, ACCTDRr ACCTCRr TOTAL ) 

< ACCTDRr ACCTCR, TAMT > 

( ACCTDR, ACCTCRr AMT ) 

( FLOORr CHRONOLr BASE, TAX% ) 

( OPtr ASSEMBLYtr LABCOSTr RCOST > 

( RMPARTtr $RMCOSTr $ROUTCOSTr $LABCOST > 

36 

35 

66 

61 

70 

8 

28 

31 

( EMPtr CHRONOLr OPtr EQUIPtr HOURSr OVERTIME )26 

( BLANK, EXPDESCRr TOTEXP ) 71 

< BLANKr REVDESCRr TOTREV ) 

< ACCTDRr ACCTCR, TDESCR ) 

< ACCTr ACTYPEr ADESCR ) 

( ASSEMBLYtr RMPRICEr ROTPRICEr LABPRICE ) 

70 

67 

64r65 

30 
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APPendix B: List of Attributes Used • 

• attributes: mean ins Pase 

ABS 66 

ABSBAL 66 

ACCT ACCo•JnT number 64,65 

ACCTA 56 

A CC TA 56 

ACCTC 57 

ACCTCR ACCounT mJmber to be CRedited 61 

ACCTIIR ACCount number to be Debited 61 

ACCTE 60 .. 
ACCTF 60 

ACCTG 56 • 

ACCTM 56 

ACCTP 57 

ACCTR 56 

ACCTT 57 

ACTYPE ACcount TYPE 64,65 

ADESCR Account number DESCRiPtior• 64,65 

ASSEHBLYI ASSEMBLY number 7,25 

BAL 66 

BASE BASE tax a .. 
BLANK 70 

B-LAIII Bill of LAI!ins nu~r.ber 35 
.. 

CALCULATEDEF'RE 60 
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CHRONOL CHRONOLo~Y of tuPles created 5.23 

• · CLASS 59 

CRE 66 
• 

CRCHY Returned ouantit'=l 37 

CRCHRON ret•Jrned ~oods of the current Period 37 

CURNT 51 

CURNTF'AY 57 

CUR SALE CURRent ITtOnth' S SALE 39 

CUSTt CUSTomer n•Jmber 35 

DEF'RE 60 

DISCARDATE DISCARDin~ DATE of eouiPment 60 

DRCR 66 

• IIRE 67 

ECOST EouiPment COST Per ho•Jr 24 

EMPCOST EMPlo'=lee COST 7.27 

EMF't EMF'lo'=lee number 7·27 

EOCOST EQuiPment COST 5,23 

EOUIF't EQUIPment n•Jmber 5.23 

EXP 68 

EXPDESCR 71 

FF Fund Flow amo•Jnt 64,65 

FF1,F12 74 

FF78,FF79 69 

FFE 68 

FGF'ARTt Finished Goods PART number 32 

FLOOR Lower' limit of the salaries 8 
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• 
FREIGTRATE FREIGHT RATE 59 

HOURS labour worked HOURS 26 

INCriNClriNC2 74 

INVt INVoice n•.Jmber 37 

JANMAY79 69 

JANDEC78 69 

LAB COST LABour COST 28 

LABPRICE LABour PRICE 30 

LAST IME 51 

LASTPERIOD 56 

LATESTRATE !:i3 
• 

LATESTSAL 53 

LAB TOT LABour cost TOTal 28 

LIFE LIFE of the eGuir-ment 58 

MEMOt credit MEMO number 37 

NDESCR 74 

NET 53 

NOTY Net sale QuantiTY :~a 

OF't OPeration number 7r25 

ORDt customer ORDer number 35 

OVERSALARY OVERtime SALARY 12,26 

OVERTIME 26 

PARTt 16 

PAYDATE 53 

PERCNT1rPERCNT2 74 

PERCENT 71 
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PERCENT78,PERRCENT79 69 
• 

PERIOD 3 ... ) ..:.. 

• PURCHASECOST 59 

QTY QuantiTY 16,30 

GTYFGCOST QTY*FGCOST 51 

GTYRMTOT QTY*RMTOT 51 

QTYVARCOST QTY*VARRCOST 51 

QTYFGPROFIT QTY*FGPROFIT 51 

RCHRON The latest raw-materials' cost 28 

RCOST Routin~ COST 7 

RECENT 34 

REV REVenue 68 
• 

REVDESCR REVenue accoount DESCRiPtion 70 

RMPARTt Raw Material number 28 

RMPRICE Raw Material PRICE 30 

RMTOT Raw Material cost TOTal 32 

ROTOT ROutin~ cost TOTal 32 

ROTPRICE Routins PRICE 30 

RTIME Routine worked TIME 25 

SALARY 

SA LESt SALESman number 35 

SALVAGE SALVAGE value 

SALVAGEVAL SALVAGE value 60 

SCHFWN 12 

• SHIPCHRON 36 

SH ... OTY SHir:,Ped QuantiTY 
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su 66 .. 
SUAMT 66 

1 

SUBASSYt SUBASSemblY number llH 30 

TAMT Total AMounT 70 

TAXX Percentase of TAX 8,54 

TDESCR Transaction DESCRiPtion 67 

TFGCOST 56 

TFGPROFIT 56 

T077,T078,TONOW 69 

TOTAL1,TOTAL2 73 

TOTAMT 58 

TOT AX 57 ... 

TOTCOST 59 
) 

TOTDEPRE 60 

TOTEXP 71 

TOTFF 71 

TOT IN 64 

TOT NET 57 

TO TOUT 64 

TOTQTY TOTal QuantiTY 17,42 

TOTREV TOTal REVenue 70 

UPTONQW,UPT077,UPT078 69 

VEND :I: VENDor n•Jmber 58 

$AMT AMounT 58 

$CPRFT PRoFiT b~ Customer 11,41 

$CR CRedit amount 42 
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$CRPROFIT Profit to be CRedited 42 

$CSALE AMOUNT sold to customer 41 
• 

$FGCOST Finished Goods COST 32 

$FGPROFIT Finished Goods PROFIT 34 

$FGF'RICE Finished Goods PRICE 33 

$LAI!COST LABour COST 29 

$f'ARTSALE F'ART sold amount 42 

$PARTFIT PART sold ProFIT 42 

$PROFIT PROFIT of sale 40 

$RMCOST Raw Material COST 28 

$ROt.JTCOST RotJtins COST 29 

$SALE SALEs SITIOIJnt 40 

$SPRFT PRoFiT bY salesman 41 • 
$SSALE Sold amount bY SALEsman 41 

.. 

• 
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