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1·= IiTfOJUCI!ON 
---------~--

In this rcpcrt, we Fte~ent an inventory ccntrcl sy~tem 

b a~ed on ALDAT using scme of the relaticnal algebra Oferation~. 

In section 2, a brief introduction to relational algelrc and ALDAT 

is given as well as a ~hcrt intrcducticn to relaticn~ and the 

relational algebra operations. In section 3, a brief introducticn to 

inventory theory is given, a~ is descriFticn of the mcdel used in our 

syste~. Section 4 provide~ a general view of tne system diagram with 

its iD}Uts and outputs. In section 5, we sive a desi~n cf the inputs 

to the system. Section € describes in detail the S}stem relations 

(database files) used later in the creation of the datalase. In section 

7, a detailed descripticn cf the cut~uts from the sy~tem is given. 

Finally, in section 8, ~e describe briefly hew to build the inventory 

centra l database on the IEM fC using MECS/fS. 
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2 .- RE LAT I ONA L ALG~~ R A b Nt ALDA1 - - --·------ .... - ----~- --- ----

T h 5 li elational alsetra is a ccllecticr of high-level operations 

on r ela tions, f irst introouced ty Ccdd in the earl} 7G 1 s. 

I t is developed from mathematical set theory. Data is or~anized 

i n a n c t lt er f or m o f d a t a s t :r u c t u re , a re 1 a t i c n or a t a l:J 1 e , w hi eh 

resembles a traditional seguential file. Each colurrn cf tbe table 

corres~onds to a field of t h e file and each row corrESfC~ds tc a 

record. The relational al<;etra treats t he re:lation as a unit and 

man i f u la t e s a 11 the t up 1 e s ( r o w s) at once , wit h t b e a i d c f a set 

o f operators. 

1he Do main algebra ~s independent of and complEKErtary tc the 

r elational algebra. It OfErates en dcnains to define ne\ domains. 

:: t i s a f acility whereby new attritutes can be createc os functions 

o f existir.g attributes in a given relation. 

ALtAT, an algetraic data language, is a high-level language 

eguipped with a set of po-erful relational operators, arc a fascal

like programming structure. It fiovides the facility for easy 

p rograffiming and general relation manipulations; anc ncrE imfortantly, 

it has t he facility fer dcmain algebra oferations ~bich operate on 

attributes of relations tc create ether ne~ attributes, independent

l y of the relations they are in. 

For a detailed descriFticr consult [1] and [2]. 
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RELATIO NS -·-----

A relation is defined tc te a set at tu f les ~atisfying the 

f cllo wing f ro perties : 

1) Al l rows (tuples} are distinct. 

2) The ordering of the rows is in:rrate.rial. 

3} Each column is latelled ar:d ~c the crder:ing cf the columns 

is insignificant. 

4) The value in each rcw under a given column is simfle. 

The columns are called attribute~, which are names 

a ssociated ~ith a set of values called a domain. 

A key of a relaticn is a ni~imal subset of its attritutes 

whi c h c a n ne used to identify uniyuely each tuple. 

Through this r:efcrt, we ~ill use c~eraticn~ cf the 

relational algebra as well as these cf the domain algebra. 

A detailed description of all the operations may be fcurd in 

[2] and [4]. We now infernally describe a few which are used 

in this refort. 
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'InEse functicns retrieve data frcm the datatas6 after it 

has besn ccnv ertea into relaticnal fcrm. We discuss cnlj the FFOJECT 

and t he SELECT functions, and the MU-JCIN. 

PROJEC'I 

!he PROJECT functicn creates a result relation Ml.icl is a 

vertical subset of the Oferand relaticn, that is a ~ubset of 

attributes (columns) from the operand relation are CcfiEc intc a 

ne~ relation. Any duplicate row~ created in this fiCcesE are 

eliminated. 

Example 1 . Consider the fcllcllll' ing two relationE and tne . 
q uery . list all items with their ccrrEspcnding . 
prices. 

REl1 

R!! 1I]I1 gJi]~] .Q]ltlil.!'f y Ji!QillH£ l.£111 l.Q.Q 

01 radio 50.GO 33 15 30 
01 television 600.00 8 s 22 
0 1 stereo 425.00 20 17 14 
02 blender 75.00 17 1~ 27 
02 radio 50.CC 39 23 35 
02 stereo 425.00 6 16 2 8 
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SUPPLI ER ----.----
GENE EAL EL ECT.R IC 
GENE RAL ELECTRIC 
SO NY 
SCNY 
SCNY 
PHILifS 
PHILIPS 

then 

s 

l:l end e.r 
radio 
tElevisicn 
stereo 
racio 
blender 
televisicr 

62. CO 
41. 00 

549.(0 
405.00 

4 0. CO 
64.00 

537.CO 

PRICE_LIST <- 1TEM, PRICE it BEL 1 

PRICE_LIST 

blender 
radio 
ste-reo 
television 

SELEC1 

.fll~l 

75.00 
50.00 

425.00 
EOO.OC 

lh~ SELECT function create~ a ne• relation which i~ a sutset of 

the o perand relation, ty including crly tho~e tuple~ (rc"s) -ahich 

satisfy a given condition. There are many types of OfErctions on an 

attritute which can be u~ed as a select ccndition. 

then 

Example 2 : Consider the twc relaticns described tefore and 
the g uery : list all colu mns for item~ telaw 
their recroer level. 

ITEMS_BELO~_REORDER_LEVEL <- where QUANlilY <= EECBIEF lEVEl in REL1 



ITEMS_BELOW_ REORDER_LEVIL 

0 1 
02 

M U-JCI NS 

television 
.stereo 

lllf! 

600.00 
42~.co 

10 

8 
6 

9 
16 

lili1 

22 
28 

The ~U-JCIN is a fanily cf furction.s which per!crm ceneralized 
set op~rations on fairs cf Oferana relaticns. Given t~o relations 

defined on ccmmon domains, then a mu-join can be perfcrned to 

produce a result relaticn. !his result relation ~ill te comfosed 

of different sets of tuples depending on the mode et the nu-~cin. 

Through this report, we will use crly the intersecticn er natural 
join (ijoin) which concatenate.s tu_fle.s ~hEre they have tl!e same 

values for the joining attributes. 

Example 3 : Con.sider the relations ITEMS_BELC~_EECRDER_IEVEL 
ana REL2, and the guery : list all the .suppliers 
of items which are telow their recrcer levEl. 

then 
ITEM_SUFPLIERS <- IlEMS_EElC~_THEIR BEORDER_IEVEL ijoin REL2 

I'IU1_ SUPPLIERS 

l!l;j 

01 television 600.00 
01 televisicn 600.00 
02 stereo 425.00 

8 
8 
6 

9 
9 

16 

22 
22 
28 

SC!iY 
PEILJP~ 
SC!iY 

549.00 
~31.00 
405.00 
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DC MA I N ALGEB~ A OPERATIO NS ------ -~----- ----------

These fall intc twc categcries, horizontal and vertical. 

Hc r i2c ntal domain operations have operands which de net cross tuple 

bcundarie s , t hat is all th€ operands for that operaticn ere fcund 

in the same tuple. Sorre cf therr are su b traction, mt:ltir:lica:tion, 

minimum, etc. On the other hand, vertical domain operatiens have 

o peran d s that are a result of a function on values frcm cne er more 

tuples. Throu gh this rercrt, we aill use two classes cf vertical 

do ma in operations, reduction and equivalence reduction. 

EEDUC'IIO N (red) 

Thi s prod uces a si mple result fro m the values frcm all tuples ef 

a single attribute in the relatic n. 'letalling is an e)a[fle. 

EQUIVALE NCE REDUCTION (egv) 

This is like simple reduction b ut ficduces a di f ferent result for 

d ifferent sets of tuples in the relation. Each set is ctaract€rized 

by all tuples having the same value fci scme specified attribute -

al! "eguivalence class" in mathematical terminology. Sul:tctalling is 

an e xa mple. 
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Ex a mp le 4 
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we consider tre t t-' c relaticns of E:.xamflE 1 and 
the guery ; calculate Ieve n ue icr each itew 
(guantity ~ price), the total reverue, and tte 
suttotal rever.ue ~er item. 

Le t REVE NOE te QUAN1J1Y x PRICE 
Let TOTA l be red + of EEVENUE 
Let SUBTOT AL be egv i of BEVE~UE by I1E M 
BEVENUE S <- HR, IT!~, CUANTITY, fEICE, REVENUE, 'lO'lAL, SUBTOTAL 

in R El1 

R EV E NUES 

liB. I 'I~ .Q]!~ T111 fE I.Q lllllH.U IQl.li ~ UB 'I O '1!1 

01 radio 33 50.00 1650.00 207 15. 0 0 .::590.(0 
01 s tereo 20 425.CC 8 5CO.CO 20715.00 11050.00 
01 te:le:vision 8 600.00 4800.00 20715.00 4800.(0 
02 b lender 17 75.00 12 75.00 20715.0 0 1275.00 
0 2 radio 39 50.00 1940.00 20715.0C ::59C.CO 
0 2 stereo 6 425.CC 2550.CO 20715.00 11050.CO 

No te ho -w ~e use projection to "actualize" the results cf the 

dcmain alg eb ra computations. Otherwise, they are "virtue]" 

at tr ibutes, with no physical stcrage in a~y relaticn. 



13 

1·= ~ f]lii IN1BQC UCT1Q] 1Q 1Bl]j1fB1 1tl~£Bl ~ ~ fl~£11lllf1 
OF THE MOCE L USED - ----- ----- ----

Inventory ccntrcl is a key elerrent in man ufact~ring since 

it is responsible for determining material reguire~ents, rrcviding 

direction and support tc froduction flanning, stcres, warehouses, 

-
etc., as well as minimizing inventory costs {holding, crdering, 

storage, etc.), and avoiding loss or theft of merct.ancis€. lte uain 

otjectives are the following : 

- main tain ade ~ uate ccntrcl cf the fhysical movement c£ materials 

between various store locations 

- maintain proper contrcl of all naterials on hand 

- provide input data and output data into the invertcry record 

file on all receipts 

- central surplus and shortage 

- provide the user witt current stcck status of a~ailable inventory, 

Ufdated purchase crders, updated suppliers' price lists, custcmers• 

accounting, etc. 

- in dicate when to crder an iteu fer replenishment of stock and 

in what guantity an item should te ordered. 

uA5IC 1YPES OF INVENTCEY 

* Raw materials - materials that •ill be transformec, cut, form ed , 

or stamped tc frcduce ccmponent farts. 
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* Sem i f i nished c omp cnen t parts in stoc k (wor k-i n -frcce~s) - materials 

in various stage s of production still i n a Fartially 

ccmfleted state. 

* Fi nishe d good s - end items in stock aw aiting shiFnert tc customers. 

Our model use d in this report will concentrate (fccus) on 

f i nis l ed goods inventcry tecause it satisfies t he reguirements for 

stores (pharmacy stores, supermarkets, car-dealer agencjes, etc.) as 

well as warehousing ccnt r cl (electrcnic Sfare parts, furniturte, etc.); 

therefore, t h is model will be used in t h e imflementation of our system. 

Once we have selected the tasic tyFe of inventory, then we 

p roceed to select the inventory system category for cur ncdel. These 

categories are summarized in !able 1. 

J component cenanc 1 
)--------------------------------------1 
1 forecast J fornula 1 

----------------------------j-------------~---j--------------------1 

j ) guantit} J STATISTICAL I LC'I liECCUI.RE~ENTS I 
I maintenance J only I CFI:.Eli POINT J fll!NNING J 

J of j-------------t-----------------j--------------------1 
J status 1 guantit} 1 TIME-PHASED 1 MA'IERJAL 1 
i data J and j CBDER POINT I EEQUIEEM.EN'IS I 
I I timing I I flANNING I 

Table 1. INVEN10BY ~YS1EM CATEGCEI.ES 

Fro m the abcve 1able, the best alternative is the TIME-

PHASED ChD EH POINT be cause of the following reasons : 
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it i s su b jec t to inderendent denac d (d em and f er a siven inventory 

item is unrelate d to demand for ether onitE) 

it is suitab le for Eervice parts, finished f rcauctE in factory 

s tock, and fiel d warehoUEE iterr.E 

- the r eg uire rnen ts for independent-demand items arE fcrecast usirg 

any f orecas ting met hod tte uEer selects because the} can not te 

e a l e ula ted. 

Fina lly, we h ave to select th e ~ype of i~vertcry stcck that 

our mo del will use. These types are surrmarized in Ta b le ~- · 

J economical order size or fixec J 
1 order quantity J 

1 tuffer er Eafety Etocks using 
1 reorder point 

anticipation of seasonal stccks J 

ABC inventory classification 

Table 2. 1YPES CF I NVE NTORY ~1CC~ 

From Tatle ~, tte first twc tyres provide the test choices 

wh ic h our model requires tecause of the followin g reasons : 

- t he n umber of units to be ordered e ach time (let size) and the 

s tock l ev e l which triggers a reflenishrrent order (recrder point) are 

f ixed by t he decision-maker. 

- the pur pose o f the recrder fCitt is to provide for protection 
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against variations in item demand as a me asure against £tack-out. 

Failure to have stock on hand to fill customer orders rcutinely fron 

stock could result in lost sale£ revenue and opportunit} for frofit. 

~CDEL DESCRIPTION ----- ---------

The description cf the rr.cdel used can be s~rnmarized in 

Fig. 1. In addition, the model assumptio!ls are the fcllcwing: 

- our model is based upon forecasts for such factcrs as user 

demand dnd lead time. Fcrecastitg is a methcd whereb} cne uses a 

fiOjection of the past demand pattern as a base inaicatcr of tte 

future (more details may l:e fcur.d in (7 ]} 

- replenishment orders arrive as single, complete shifments 

! QUANTI1Y 
j 
j 
I 

J AVERAGE , __ 
-------- STOCK 

EO>G l 
I 

{I
ll SAFETY 

S!OCK 

0 

LEAD 
TI ~E 

ON HAND 

REORDER 
LEVEL 

--------1----------1--------- --------·- ..... TIME 

l\, Nl N3 ~Lf 

Fig . 1 TIME-PHASED CRDEB PCIN'I QITH SAFE11 STCCI< 
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Th e deriv ation cf the fcrrrulas fer our iDVt~tcry model 

a nd a co mp lete descriFtion is fouud in ( 1]. 

D = demand (i n units) per period (gua.rter, year, etc.) 

A = cost per order new inventory 

c = cost per unit 

I = inventory holding ccst FEr IEricd 

EC Q = economic order quantity (in units) 

N = opti mal number of orders tc te flaced f Er pericd 

~ = ac guisition lead time (in days) = the time period l:Etween the 

reguisition of anc tte receiit cf a rerlenishrrent shipment at 

a f l a ce and in a form which makes the new units available to 

meet user demands 

R = r eo rde r stock level (in units) 

B = avera ge stock on l:and (in urit£) 

~ D A 
EO Q = -----

c I 

D [ c I 
N = ----- = -----

EOC 2 A 

D 
R = ----- * T if period is cne year (3t5 

365 

ECC 
H = ---- + H 

2 

day. 
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catalogue of items 

Transactions on the 
catalogue of suppliers 

Transactions en the 
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Transactions on payments 
tc SUfpliers 
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Fis. ~ SYS1EM DIAGRAM 

ltEmE catalogue 

custcroers catalogue 

Sufpliers catalogue 

lnventcry report 

Furctase crders 

Accounts receivable 
and acco en ts pay ab.l e 
rEfOitS 

SaleE report 

General ledger report 
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Fig. 2.1 .5YS1EM CCliFIGUBA'liON 

1 

~ 
ONITGE~ JTE~GEN 

~A/ 
3 2 

l l 
CUSTGEN SUPPIGEN 

l l 
B c 

1 

4~ 
ONITGEN 1TEMGE~ ITEMMAST 

~1 
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(COK'I) EYS'IEM CCNFIGlRA'IION 

1 4 

~ 
nH~/m 

F 

5 6 

~ ~ ACCTSREC COS'IACCT ACC'ISFAY SUPACCl 

~~ 
G 

1 4 

ITEMGEN IlEfSTAT ITEM~AST ITEMOU'I 

~~ 
H 

---------------------------~-------------

I 1 
CUS'IACCT SUPACCT 

~/ 
I 
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ThE inventory ccr.trcl datata~e system ~ill Etcre tte 

relations (datatase files), cctt fErnanent and temrcrar}. These 

relaticns are discussed in detail in section 6. 

The inputs to the syste~ will allo~ the USEI tc enter data 

into the datatase with the aid cf the MRDS relational editor ~refer 

to (3]) which allcvs the user to edit a relation a tuflE at a time 

through the I NSER!, DELE1E, and UPDATE command modeE. Let•s take an 

examFle of a customer entry into the COSlGEN relaticn (~ee secticn 6). 

lbe customer info is 

CtS! : 008 

CUSTNAME : McGill University 

CUSTADDR : 805 Sherbrooke ~est H3A 2K6 

CUSTPE : (514)392-5073 

~here CUST (008) is the search key an it is assigned ty the user. 

1) First, once ve call relation CCSlGEN, we get intc IECCESS mode. 

2} second, we go to INSE£! submode, and a tlank for~ will aFFEar on 

the screen. We aiready as~ume ttat the fcrm template of the relation 

~as desi gned previously. Now ~e can enter the tuple tj filling out 

the fcrm. ihen we have finished entering the tuple, we lit CRTL-C on 

the keyboard to acce~t tte new tufle. 

Let's consider ancther exanfle cf a supplier deletion 

from the SUPPLGEN relation. The supplier info is 
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SUPPL : 339 

SOPNA ME : [O MT AR PAPEE 

SCPADDE : 950 Maisonneuve West H1C 1S6 

SUPPH : (514} 681-3377 

where SUPPL (339) is the search xey, as assigned bj the user. 

1) First, once we call relation SOPPLGE N, ~e get intc EFCCESS mode. 

2) Second, ~e go to FI~D su bmode and t he editor will as~ us fer the 

search key (in this case, 339). Cnce we enter the searct key, if 

the search is successful then tte tufle just retrie~ed \ill te 

dis played on the screen and then we go to DELETE sulncdE ana the 

curren t tuple displayed en the screen will be deleted a~tomatically, 

o the rwise we get an error that the desired tuple dces net exist. 

I~EMS CA TAlOGUE 

This report will list general information on all items ~~ich 

are handled in the different warebcuses. It ~ill be generated on 

paper every month and will be received by the warehouse ~anasers 

in order to fill out the inventcry fcr~s (see Fig. 6 in section 5). 

Moreover, the user can check if the listed items are still in use 

a nd ma ke t he necessary updates. 
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CCSTC MERS CATAl OGUE 

l his report will list general inf crmation on c~~tomers. 

It will be g enerated every month and ~ill be received b} the user 

i r. crde r to c heck if the information listed is correct. Be can 

o t herwise make the neces~ary cha~ges. 

SUPPLIE RS CATALOGUE 

This report ~ill list general infcrmaticn on ~tffliers ~hich 

su pply t he necessary items to the warehouses. It will lE generated 

on p a per every month and received ty the u~er to re\i~e the inform

ation and make the updates if needed. 

STOCK CN HAND BE PC BT 

With t h is report, the user ~ill be informed on tt.e current 

stock point of all itens iL the ~arebcuse~. It will te generated 

en paper every two or four weeks and recEived by the ~arehouse 

managers to compare the attained results against the fh}sical 

inventcry in order to reduce loss or theft of mercbar.ci~e. 
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INVENTC hY REP OR T 

This report will list all the inventory transacticLS performed 

~n the different warehouses. It will te generated en fafEr every 

week and received by the user tc cc~fare the listed results against 

s uppl i e r i nvoices and customer factures, and make adjustnents if 

necessary. 

PURCHASE ORDERS 

With this report, the user will knew frecisely •hich items are 

below their reorder level and their associated econonic crder 

q uantity (EOQ) and the sufplier that frovides the minimum cost per 

un it for the item to be supplied. It will be generate( en pafer 

dail y a t t he end of the day and received by the user to takE the 

appro priate action. 

ACCOUNTS RECEIVABLE AND ACCOUN7S PAYABLE REPCRTS 

These reforts •ill list all payments made to supfliers and all 

payments received from customers. 7bey will list suttctcls ty customer 

and by supplier. They will be generated en paper ever} month and 

recived b y the user to check if the information listec js ccrrect 

and ma k e a d justments if needed. 
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SAL ES REPORT 

Tlis repo~t ~ill info~m the user of bow all itens in the 

warehcuses are being sold. It ~ill list suttotals ty iten aro by 

warehouse. It will te generated er rarer every mcnth and received 

by the user in order to help him for a better planni~s in t!e 

future. 

GENEBAL LErGER REPORT 

This ~epcrt ~ill inform the user en the present eccnomic and 

financial situation. It ~ill te generated at anytine thE user 

reguests it and could te cttained en faper or displajed on the 

screen. 
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~-= ANALYSIS AND CESIGN OF INPU15 lC 1HE SYSTE M _...,. _____ ._ --- ----- -- --~ -- __ _, -----

1) TRANSACTIONS ON THE CATAICGUE G.F ITEMS (fig. ::) 

2) TRANSACTIONS ON THE CA~AICGUE CF SOPPLIEES (fig. 4) 

3) TRANSACTIONS ON 'IHE CATAlCGUE OF CUSTOMERS (fig. :) 

4) INVENTORY TRANSACTIONS {Fig. 6) 

5) TRANSACTIONS ON PAYMEN1S FRCM CCSTO~ERS 

6) TRANSACTIONS ON PAYMEN'IS 1C SOFFLIERS 

The input forms in Figs. 3, 4, and 5 are u~ed ty the user 

(Administration department, Sales department, etc.) every tirre be 

wants to enter data into tte databa~e. The~e three iD£Ut form~ are 

first filled out by the u~er and then later given tc thE person who 

will be in charge of updating the system relations in the database. 

'Ibe user has the task of assigning a code number tc ~ABEHOUSEf, 

I'IEMf, SUPPLIER#, and CUS'ICMEF#. In addition, the user las also to 

calculate (forecast) the farameters cf the i1 put fcrm in Fig. 3, 

based on historic data. 'Ihe input form in Fig. 4 will help tte user 

to record all price lists trcm ~Ufpliers in order to ~elect tle 

minimum cost per unit wbeL the user fiEfares the ptrcha~e orders. 
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with t he in~ut f ocm in Fig. 5, the user will kesp track cf all 

customers ~li en he bills them later4 

The input fcrm in Fig. 6 is used by the ~arehcuse managers 

who fill it out every time there is an inventory transaction coming 

i n a nd cut o£ t he warehouses. 

Th e input fcrms for faJnents frcm customers and payments 

tc su rpliers are already on paper in the form of custcmEr 'bills 

and su~plier invoices which both ccntain the necessar} information 

(total a mount of t he payment, date, etc.). Therefore, wE oid ~et 

have to design the infut terms (la~ccts) for these t~c types of 

transactions. 

A brief discussion to all these input forffis ~ith examfles 

was yiven previously in secticn 4. 
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=ig. 3 T R A N SACTIC~S CN THE CATALCGUE OF ITE~~ 

**************** * CO C'l .f>A i~Y NAME >t 
**************** 

I tA'IE I 
J--------------t 
I DD I M M j YY I 
j----J----j----j 
I I I I 

I H E F En E N.: E I , _________ -- J 

I I'I- I 

----------------------------------------------------------------------I 'IT ) WAREHOUSE# I I'IEM41 l DESCR1PTION J i ---- J ___________ , _______ j-----------------·--- ---------------------1 
I I I I I J--------------------------------------------------------------------1 j UNIT I DEMAND I CCST/UNI'I j COSTjOB DER I EGl.I:lNG COS'! I j--------t----------j-------------J--------------1-------------------j J I I I I I 

l 'IT j WAREHOUSE# I I'IEMi I CESCRIPTION I j----j------------j-------J------------------------------------------1 I I J J I ·--------------------------------------------------------------------1 J ONT T I DEHAND I CCST/ONI'I I CCST/ORDER I I:OII:ING COS'I 1 j--------·----------j-------------t--------------j-------------------1 I I I I I I 

I TT I WAREHOUSE# j I'IElU I DESCRIPTION I ·----J------------j-------1-----------------------------------------J I J J I I j--------------------------------------------------------------------1 I UNIT J DEMAND I CCST/UNIT I CCST;ORCER I I:Oli:ING COS'! I j--------j----------t-------------1--------------J-------------------J I I t I I I ----------------------------------------------------------------------
----------------------------------------------------------------------1 'IT 1 wA REHOUSE# 1 ITE~# 1 c.ESCRIPTION 1 
~----j------------·-------~-----------------------------------------1 I I I I J j--------------------------------------------------------------------1 J UNI T j !JEMAND f CCST/UNI'I I COS'I/CRtER l l:OI.CING COS'! I i--------J----------j-------------j--------------J-------------------1 
J J I I J I ----------------------------------------------------------------------
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TT = transacticn tyf€ 

Types . . 
A = add 
u = Ufdate 
D = delete 

if TT = 'A' then 
fill out all the fields of the fcrli 

elseif '!'! = • u• tter; 
fill out I'I.EM#, WA.BEliOOSE#, ar:c field ts) to 
l:e chansed 

endif. 

elseif TT= •r• then 
fill cut only ITEM# and WAFEHCOSE# 

else 
•errcr fcund' 

UNIT = rEfiEEents the unit cede on which the item 
is ban dle d 

ONI 'I CCDE E 

02 feet 03 yards 04 meters 05 square feet 

0 6 s g ua r:e ya r:d s 07 syuare meters 08 liters 0 s sallons 

10 ounces 11 grarts 12 JdlcgramE 13 fC tnds 

14 tens 15 pieces 16 dozens 17 sets 19 other 
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Fig . 4 TRANSACTIONS ON 1HE CA1ALOGUE OF SUFfLIEF5 

**************** * CO~PANY NAME * 
**************** 

I DATE j 
j-------------j 
I re I MM I YY J , ___ j ____ , ___ , 

I I I J 

I FEFEEil:.NCE I 
1-----------j 
J 5o- 1 

---------------------------------------------------------~------------
J TT I SUPPLIER# I N A M E I 
1----j----------J---------------------------------------------------j 
I I I l j-------------------------------------------------------------------1 
I A D r: R E S S I 'I.ElEFRC~E I j----------------------------------------------j---------------------1 
I I ( ) I )--------------------------------------------------------------------1 
I IT E tl i I C 0 S T I UN IT I I 'I E I·l # I C C S 'I I U NI T J I '1 E ~ # I C C S 'I 1 IJ NIT I 
J--------j------------1---------l------------j---------l------------j 
J I I J I I J J---------j-----------j---------1------------t---------l------------l 
I I I J J I I 1---------t------------j---------t------------·---------j------------J 
I J J I J I I l---------j------------1---------j------------ ---------J------------j 
J I I I I I 1---------j------------j---------j------------ ---------j------------1 
I I I I I I j--------j------------1---------)------------ _________ , ____________ , 
J J i I I I j---------1------------j---------j------------ ---------1------------j 
l I J I I J j---------1------------j---------l------------ ---------J------------1 
J I I I I J 1---------j------------j---------j------------ ---------1------------1 
J I I I I I l---------1------------t---------j------------j---------j------------j 
I I I I I I I j---------j------------l---------l------------1---------j------------J 
I I I I I I I 1---------j------------j---------j------------t---------j------------l 
I I J J I J I l---------1------------j---------j------------J---------j------------l 
I I I J I ~ l )---------J------------1---------t------------t---------J------------j 
I J J I I I J ------------ ---·-- ----------------------------------------------------
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TT = transaction type 

A = ace 
u = update 
D = delete 

if TT= 'A' then 
fill cut tbe field~ cf the fer~ 

elsei£ Tl = '0' then 
fill cut SUFPLIEB# and field(~) • 
to be changed 

el~eif ll = 'D' then 
fill out only SUPPLIEE# 

elEe 
•error found' 
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Fi g . 5 T B ANSAC1IC~S 0~ 1~F CATALCGOE CF COS1C~ER~ 

************~*** 
* CO ~lPANY 1gr1.E * 
**************** 

I tAT! j 

J--------------j 
I DD I MM I YY I 
j----j----J----1 
I I J I 

I REFER E NC E I , _________ -- l 

t CT- I 

--------------------------------------------------------- -~--- --------
I 'IT I 
1---j 
I J 

CUSTOMER# I N A M E I 
1---------------------------------------------------l 
I I 

j -------------------------------------------------------------------- I 
I 1ILEFEONE I I A D E s s 

j J-----------------1 
I I t ) I ----------------------------------------------------------------------

I TT I COSTOtl ER# I N A !'1 E I J---1-----------j---------------------------------------------------j 
J I t l l--------------------------------------------------------------------1 
j A D C R E S S l 'IELEIECNE I 
J-------------------------------------------------·----------------1 
• I ( ) I 

I 'IT J 
j----1 

CUSTOMER# I N A M E I -----------1--------------------------------------------------j 
I I I I j--------------------------------------------------------------------1 
j A D C E E S S I 'IELEPEONE I 
·--------------------------------------------------J-----------------1 
J I ) I 

J TT CUSTOM ER# I N A M E I 
I -----------J---------------------------------------------------1 
J I I j--------------------------------------------------------------------1 
l A D t R E S S J 'IELEfHCNE j 

1-------------------------------------------------J-----------------J 
l I ( ) I ----------------------------------------------------------------------
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= transaction tyfe 

Types . . 
A == add 
0 = u,t:date 
D == delete 

if T'I = 'A' then 
fill out the fields of t he forn 

elseif T'I = •o• thei 
fill out CUSTO MEB# and fi€lc (~) • 
to te cha nged 

elseif TT= •r• t hen 
fill cut cnly CUSTC~EEj 

else 
•errcr fcund• 



Fig. 

***************• 
* COMPANY NAME * 
**************** 

6 

1 wAREHOUSE# ' 
1---------------j 
J J 
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INVEN1C BY 1RANSACliGNS 

J DA'IE I 
1--------------1 
I I r: j 11 M I Y Y J 
J----~----j----1 

I J I 1 

J EE.l:ERENCE I 
1---------1 
J IN- I 
I CUT- l 

----------------------------------------------------------------------
1 ITE :1i I DESCRIPTION I UNIT ! CUANTITY J 
·---------j------------------------------J--------j------------------1 
J I I J I 
1---------j------------------------------j--------j------------------J 
J J I t I 
I ---------1---·---------------------------1--------1------------------ J 
j I J I I 
j---------j------------------------------1--------j------------------j 
I I I J I 
I ---·------1-----------------------------1--------1----------------- I 
I I J I l 
·---------j------------------------------J--------1------------------J 
I I I I I 
j---------j------------------------------~--------1------------------J 
I I I J I 
1---------j------------------------------J--------j------------------j 
I I I J I 
j---------j-----------------------------t--------1------------------J 
I I J I I 
l---------j------------------------------1--------J------------------j 
I I I I I 
1---------j------------------------------~--------J------------------J 
I I J I I 
j---------1------------------------------)--------J------------------l 
I I I I I 
·---------j------------------------------j--------)------------------1 
j I I I J 
J---------j------------------------------1--------j------------------l 
I I J J I 
j---------j------------------------------j--------j------------------1 
J I I I I 
j---------t------------------------------j--------)------------------1 
I I I J I 
----------------------------------------------------------------------
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ITEr..M~'iS T p m, I TEf'l , ECC, CTY, fECEtEE) 

where <WH, ITEM) is tte ~ey cf the relation. Jt contains 

inforrration on current stcck en hand Fer item and the recrder level 

a~sociated ~ith each item. 

WH 
ITEM 
EOQ 
QTY 
REORDER 

N = n ume ric data 

Ex ample 5 . . 

ITEM MAST 

]!! ITEM 

01 20 116 
0 1 55724 
01 25279 
02 20401 
02 23138 
03 09316 
03 20116 
03 20401 
04 20116 
04 27662 
04 55724 

warehouse code 
item code 
econcnic crder suanti ty 
stock on band 
recrder level 

record length 

c = character data 

Disflay relaticn ITEMMAST. 

]~~ ~TY JECE!li 

28 58 35 
16 22 25 

9 8 3 
4 4 4 
6 5 1 

375 12 0 77 
31 39 42 

3 5 3 
24 28 25 
17 E 7 
65 53 17 

2/ li 
~/ N 
4/ ~ 
Llj N 
4 I 1\ 

------
19 
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ITEMGEN (ITEM, ITEMDESC, UNI'I) 

where <ITEM> is the key of the relation. It cortains general 

information on all the items. 

ITEM 
I'IEMDESC 
UNIT 

item cede 
item description 
ur.it code of the item 

record length 27 

Exa~ple 6 : Display relation ITEMGEN. 

ITEMGEN 

2 0116 
20087 
2040 1 
68005 
55724 
23138 
27662 
25279 
09316 

IT EMDEg 

tlender 14-speed 
food processor 
microwave oven 
luxor rug 
white paint 
portable recorder 
table lamp 25" h 
pocket camera instant 
brcwn sugar 

.!ll!11 

15 
17 
15 

6 
8 

15 
15 
15 
12 
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wHGEN p;H, it;HDESC) 

where <wH> is the key of the relaticn. It ccntain~ general 

i nfo~ mation on dll the ~a~ehouses. 

[.]H 
WHDESC 

warehouse code: 
warelcu~e de~c~iption 

record length 22 

Example 7 : Display relation WHGEN. 

W EGEN 

Ji!i WHDESC 

01 PASCAL lon~ueuil 

02 PASCAL Mont~eal 
03 PASCAL Laval 
04 PASCAL Quetec 

UNITGEN (UNIT, UNITtESC) 

where <UNIT> is the key of the relation. It coLtains general 

information on the tyFe cf units that are handled (see rig. ;). 

UNIT 
UN IT DESC 

unit cede 
unit de~cri{:ticn 

~IN 
15;C 

rEcor d length 17 
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CUSTGEN (CUST, CUSTNAME, CUS'IADDE, CUSTPH) 

where <COST> is the key of the relation. It stcres seneral 

information on all our cu~tomers. 

attribute-nam€ 
-----------~-

CUST 
CUSTNAME 
CUSTADDR 
CUSTPH 

custciLer cede 
customer name 
custcrrer address 
customer phone number 

3/ ~ 
~O;C 
30;C 
1.3;C 

record length c6 

Example 8 : Disflay relaticn CUSTGEN. 

C (S'IGEN 

061 
144 
296 
580 
631 
655 

Nikos Leoust 
Frank Lok 
notert Amper 
Gerard Marelle 
.Frank Wayne 
Chris Statis 

Park 1320 Mcntral,Que 
Guy 850 Cuebec,Que 
Reed €€2 Laval,Que 
Stanley 730 Montreal,Que 
feel 3150 ~ontreal,Que 
Clark 490 Mcntral,Que 

~ UST F] 

t 5 14 ) 2 8 6- 4 35 9 
f ( 1 0 ) 3 <J 6- 1 0 8 6 
( 5 14) 4 17- 2 23 J 
f:14) 9.37-844 7 
( ~ 1 4) .3 s 2- s 6 9 1 
(514) 845-208 6 
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SOPFlGEN (SUPPL, SUf~A~E, SUF.AtDF, SOPfF., SUPC.hEI:) 

where <SUPPL> i~ t.he key et the Ielation. It .!:tares general 

information en all our suppliers. 

attriLute-name ----- -

SUPPL 
SUP NAME 
SUPADDR 
SOP PH 
SUPCRED 

supplier code 
supr:lier r:ame 
supplier address 
SUFFliei r:hone number 
supplier credit cond. 

reccrd length 

=IN 
20/C 
::o1c 
10 I ti 
10/C 

--1.:. 

Ex a m p 1 e 9 : D is p 1 ay re 1 at i c n s C PP LG EN. 

SUPPLGEN 

012 
069 
087 
105 
214 
426 

General Electric 
Osteri zer fro d. 
SONY Ltd. 
Duppont Inc. 
Panasonic 
Moulinex Inter .. 

200 Lincoln Hcuston,Tx 
865 St Laurent Toronto,Ont 
3020 Pine Buffalo#NY 
655 lapierre Kingston,Cnt 
K~. 22 Transcanada 
Km. 1EO Aut. Iaurentians 

j664 )266-1359 
/416) 3~6-9086 
( ~ 12) 4 Lj 3-3 23 3 
1613) 927-244 7 
'~ 14) ~eo- E691 
(514) 866-0086 
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ITE11S'IA.T {1-iH, !TEf., DEf.Al\D, CCSTUi~IT , CCSTORD, CC.S'IEOIL, 

LEADTIME, EOQ, N, RECRDER, H) 

where <WH, ITEf.> is the key of the relaticn. lt ccntains 

statistical informaticn CL all the iterrs which are UEEC in tte 

different ~a rehouses. 

WH 
ITEM 
DH1/I.ND 
C CS 'T U NI '1' 
COSTORD 
CCSTHOlD 
LEA .CTIM E 
EO Q 
N 
BEORDER 
H 

warel:cu Ee cede 
item coae 
iten denand f€I feriod 
unit cost per item 
ccst tc crder ne~ inven 
inventory holding cost 
acg uisiticr lead time 
economic order guantity 
numter cf crde:rE 
reorder stock level 
avg. Etcc~ en band 

2/l\ 
~IN 
5/ ~ 
1. ~/N 
6. 2/N 
~.;;N 

21 ~ 
4/N 
2/t 
4; I; 
4/ ~ 

record length 43 

ECQ , N, REOkDE R, and H are derived from other other fcmeins 

by calculation {see secticn 3). 

-
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ExamplE: 10 : Display relation I 'I H i S '! A'I'. 

I1EMS'IAT 

liJj 11111 ..Qlll£1! .Q .£~111~1! COSTQ]] £.Q~.lltQ112 1~ADTI.ti£ lf.£ l l1.£.E.Q£~ · !:!. 

01 20 116 318 54.CC 10.00 • 15 1 0 .28 11 35 14 
01 55724 750 10.35 6.00 • 15 3 'j6 10 25 38 
01 25279 36 49.S5 9.00 .15 7 9 4 3 5 
02 20401 23 659.00 33.00 • 15 15 4 6 4 2 
02 23138 19 1C4.5C 12.00 .15 5 6 3 1 3 
03 0931 6 6980 2.65 4.00 • 15 1 3-c: J...- 19 77 188 
03 2011 6 381 54.00 10.00 • 15 10 31 12 42 16 
03 20401 17 659.00 33. oc • 15 15 3 6 3 2 
04 20116 229 54.CC 10.00 .15 1 0 24 10 25 12 
04 27662 170 37.60 5. 00 - 15 4 17 10 7 9 
04 55724 550 10.3 ~ 6.CC .15 3 65 8 18 33 
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ITEtiiN (WH, ITE!'!, CHFC!ICS1, CTYili) 

where <WH, I1EM, CHRONCS1) is the key of the relation. 

It records all the item transactions coming into thE war~housEs. 

WH 
I'IEM 
CBRONOS1 

QTYIN 

warehouse code 
item code 
date and tine cf the 
transaction (YYMMDDHHMM) 
infut ~uantity 

r€cord length 

Example 11 : Cisplay relaticn I'IEMIN 

I'IEMIN 

li.!l li.Itl £!H10N.Q~ ~ 'l YI~ 

01 55724 84;04/ 12,10:35 45 
02 204 01 84/04;12,09:22 3 
03 20 116 84;04/ 12, 1t: 1 c 20 
04 20116 84;04;12, 18:24 20 
04 55724 E4JC4;12, 12: CC 167 
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ITEf10UT (WH, ITEM, CHRONOS2, Q'IYCC'J) 

where <WH, I'IE~,CHF.CNCS2> is the key of the relaticn. 

It records all the item tranEacticr.E ccming cut of the •arehouses. 

wH 
ITEM 
CHIWNOS2 

QIYOUT 

E xa rnple 12 . . 

ITEMO OT 

.hl! J;TEM 

01 20116 
02 23138 
03 204 01 
03 09 316 
04 20116 

warebcu~e code 
iterr: cede 
date ana time of the 
tranEacticn (YYMMDDHil !Hl) 
output quantity 

~/N 
5/ ~ 

14;C 
4/N 

record length 25 

Displa 'i relation 1TEl10UT • 

fl!l.!;.ll~1 ~'IYO,Y,! 

84/04;12,11:03 10 
84;04;12, 13: Ll4 1 
84/04;12, 10:50 1 
84;C4;12, 15: 12 5 
84;04;12,16:36 2 
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SOPITE M (SUfFL, ITEC", CCSTUNIT) 

where <SOPPL, I1EM> is the key cf the relaticn. It stores 

all the Frice lists of the suppliers. 

SDPPl 
I TEI'l 
COS TUN IT 

supplier code 
item code 
unit cc~t fer item 

3/ ~ 
~/N 
7.2/N 

record length 15 

Example 13 : Disflay relation SUFITEM 

SUPIT .Hl 

2lgPL ITE~ fC§J:UNI,l 

012 20116 45.00 
012 20401 623.3~ 

069 20116 52.00 
069 20087 127.2C 
087 23138 88.00 
105 55724 8.9~ 

105 68005 26.60 
214 20401 5E5.5C 
214 23138 86.40 
426 20116 44.00 
426 20087 123. 7 5 
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ACC'ISEEC (CCLREF, DATE, CU.ST, FACTUliE, AMOUNT) 

where <COLREF> is the key cf the relation. It records 

all the payments made from customers. 

COLREF 
DATE 
CUST 
FACTURE 
At10 UN T 

bill reference 
date cf the ,t:ayiDent(YYMMI:I:) 
custcn:er cede 
facture numl::er 
amount cf the rayment 

5/N 
E;c 
3/N 
4;N 
8. 2/ li 

record length 28 

Example 14 . Display relation ACCTSBEC. . 

A CCT SR .EC 

~1.EH DATE CUST r~CTUBI A.MQQJ! 'I 

00005 84/04/06 144 0066 100.00 
0 0017 84/0 4/06 =Eo 0(85 323.00 
00062 84j04j06 655 0 10 3 95.50 
00083 84/04/13 144 0146 72.00 
00141 84/04;15 296 0159 250. 0 0 
00210 84/04/21 =to C231 170.25 
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ACCTSPAY (PAYREE, DAlE, ~UPPL, INVOICE, AMCUNT) 

where <FAYBEF> is the key of the relation. lt reccrds 

all the p~yments made to ~Upflier~. 

P AYRE F 
DATE 
SUPPl 
INVOICE 
AMOUNT 

invoice zeference 
date cf the payment(YY~~t~) 
supplier code 
invcice .run:ber 
amount of the faymeut 

~/N 
8/C 
~/N 
4/N 
E .. 2/N 

reccrd lengtt ~E 

Example 15 . Display relaticr ACClSFAY. . 

A CC 'I SPAY 

f!X1L!!l ]!1~ 2Jg~1 INj~IC~ !1100]1 

00016 84/04/09 CE7 OC20 3275.00 
00022 84/04/10 105 0135 4826 .. 00 
00027 84/04;10 C12 02t0 5910.75 
00035 84/04/15 214 0348 6131.00 
00094 84/04/16 CE7 0357 1 0552 • 0 c 
00159 84/04/27 105 0563 1630.35 
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COS1ACC T (CUS T , CUSTE.Al) 

where <CUST> is the key cf the relation. It stores 

accounting information on all customers. 

CUST 
CUSTBAl 

customer code 
customer t alance 

3/ l\ 
E.~;N 

record length 11 

Ex a mp le 16 : DisFlay relaticn COS'IACC'I. 

CtS'I .ACC 'I 

14 4 
580 
655 

-1 52 0. c 0 
-6 00.00 
-950.00 
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SOPACC'I (SUP .t-1, SUPflEAI) 

where <SUP~L> is tbe ~ey cf the relation. It ~teres 

accounting information on all suppliers • 

.alliih.Y.!~=name 

SUPPl 
SUPPlBAL 

supplier code 
supplier talance 

record length 11 

Ex ample 17 : Display relaticr SUPACC'I. 

S(PACC'I 

087 
105 
214 

-35200.00 
-18900.00 
-10650.0C 
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].- ANALYSIS AND CESIGN CF CUTEOTS FECM TEE SYSTE~ - ------- -- --- -- ------ -- -- ------

A) ITEMS CATAICGUE 

B ) CUSTOME RS CATAICGUE 

C) SUPPLIERS CATAICGUE 

I:) STOCK ON HAND FE.ECFT 

E) INVENTORY REPORT 

E) PURCHASE ORDERS 

G) ACCOUNTS RECEIVABLE AND ACCOUNTS FAYABLE REFOET!: 

H) SALES REPORT 

I) GE i~ER AL LEDGER REFOR'I 

A brief discussion on these reports was given in section 4. 

NCTE : Al l the following examples are based on data fro~ the 

rela ticns in section 6. 
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Let TOT;~H be egv + of ITf~ ty wH 

ITEMCAT <- Vl H, ITH1, l1EMtESC, lNI'IDESC, 'ICT/WH in I'If~~'IAT ijoin 

(I TE~GEN ijoin ONI'IGEN) 

Example 18 . Display items catalogue. . 
I'IEMCA'I 

li] 11]1:1 111Jj.Q!~~ lllll1Q~~J;; 1£1L.H! 

01 20116 blender 14-sp eed pieces 3 
01 55724 white paint liters 3 
01 25279 pocket camera in~ ta nt r:ieces 3 
02 20401 microwave oven pieces 2 
02 23138 pert a .tl e reccrder r;ieces 2 
03 09316 brown sugar ki leg ram E 3 
03 20116 blender 14-speed pieces 3 
03 204 01 microwave oven pieces 3 
04 20116 blender 14-sp eed pieces 3 
04 27662 table lamp 25 11 h pieces 3 
04 55724 w bite Faint li ters 3 

Let TOT/CUST le red + of 1 

CUSTCAT <- CUS'I, CUST~Ar,E, CUST~ttF, CUSTFH, TOT/COS'l in CUS'lGEN 

(see example 18) 

Let TOT/SUP te red + cf 1 

SUFPLCAT <- SUPPL, SUPNAME, SUPADDR, SUPPR, TOT/SUf in SUfFIGEN 

(Eee example 18) 
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Let CTY;IT Efl De egv + of CTY by ITEM 

STOCKREP <- WH, ITE~ , ITEMDESC, UNITDESC, QTY, QTY;I!Ef 

in ITEMMAST ijoin (I'lE~GEN ijcin UNITGEf;) 

Examp le 19 . ti ~play current stock on band. . 
STOCK REP 

WH ! TEi1 llll~ .Q].JTD]~~ .211 ..QjY;IT~£1 

01 2 0116 blender 14-SfEed pieces ~E 12: 
0 1 55724 white faint li ters 22 75 
0 1 25279 pocket camera instant pieces 8 8 
02 2 04 01 micrcwave even Fieces Ll a 

J 

02 23138 portable recorjer t:iece s 5 5 
03 09316 brolrln sugar kilograms 1~0 120 
03 20116 blender 14-speed Fieces ~9 12: 
03 20401 microliave oven pieces 5 9 
04 20116 blender 14-Sfeed pieces ~E 12: 
04 27662 tal::le lamp 2 5" h Fieces 6 6 
04 55724 white paint liters 53 75 

ll.llllfBJ .B]gQB1' 

let SOBTOTIN be egv + of CTYIN ty IT!~ 

Let SOETOTOO te egv + of CTYCUT ty ITEM 

MERCHIN <- WH, ITEM, CHRONOS1, Q'lYIN, SUB!OTIN in I'lE~Il 

MERCHOUT <- WH, ITE~, CHECf;CS2, CTYCUT, SUETOTOO in l'lf~OOT 

Let NEwQTY te QTYIN - QTYOUT 

I NV~EP <- WH, ITEM, ECC, f;EWCTY, EECSCER in MERCHIN r~cin ITEMMAST 

ljcin MERCHCOT 

IT H1MAST [ w£1, ITEM, EOQ, QTY, RECRDER, <- WH, I'IE~, .ECC, NEWCTY, 

.F. ECJ EDEB J INVliEf 
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ExamFle 20 DiEflay ir.vertcry r e~ crt ·~i th tt€ q : c a teE 
to I'IEMMAS'I 

MERCHI N 

lil:J li£11 fl!BQNO~j .Q11!] ~~1~1!1 

01 55724 84;G~;12,10:3!: 45 212 
02 204 01 84;04;12,09:22 3 -;; -
03 20 116 e4;C4;12,16: 1C 20 40 
04 20 1 16 84;04;12,18:24 20 40 
04 55724 84;04;12, 12: cc 167 212 

MERCHO U'I 

Ell 1!]11 £tl.BQ1ill~1 ~11Q]1 ~Q121~1.£] 

01 20 116 84;C4; 12,11: CJ 1 0 12 
02 23138 84;04;12,13:44 1 1 
03 20401 84;C4; 12, 10: 5C 1 1 
03 09316 84;04;12,15:12 5 1: -
04 20 116 84;04; 12, 1 t: Jt 2 12 

I lEC1MA S'I 

lijj 11:]1:1 ]QQ Q11 B].Qlill.§B 

01 201 16 2E 48 35 
01 55724 76 67 25 
0 1 25279 9 8 3 
02 20401 4 7 4 
02 23138 6 4 1 
03 09316 375 115 77 
OJ 20116 31 59 - 42 
03 20401 3 4 3 
04 20 116 ~4 46 25 
04 27662 17 8 7 
04 55724 65 220 1 7 
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Let ~INCOST be eqv min of CO~TUNI'l by 11~ M 

DUMMY1 <- WH, ITEM, ECC ~here CTY <= EEOEtER in ITE~MASl 

DUMMY2 <- SUPPL, ITEM, COSTDNIT ~here COSTUNIT = MINCCS1 in SOPITEM 

PURCHASE <- WH, IlEM, SUPPL, EOQ, CC~'lt:NI'I in DlJMMY1 ijcin DU~rY2 

Example 21 : Di ::pl a 1 pur eh as E orders. 

P CBCHASE 

.R..E llll:l .§.!lllb !.QQ £f~ .. l!Jll.!.l 

0 1 55724 105 76 E.95 
02 20401 214 4 589.50 
03 20116 426 31 44.CO 

Let SUETOT/C te egv + of AMOONl ty COST 

Let SUBTOT/S be egv + of AMOUNT ty SUPPL 

let 101/C be red + of A~CONT 

let TOT/S be red + of A~OUNT 

ACCTREC <- CUST, COIREF, tATE, AMCUN'I, SUETOT/C, 'IC'I;C in ACCTSREC 

ACCTPAY <- SDPPl, PAYEEF, DATE, A~CUNT, SUETOT/S, 'ICl;S in ACC'ISPAY 

Let NEWCEAL te CUSTBAL + ~UB'IO'I1C 

Let NE~SaAL Le S~PPIBAI + SUBTC'I/S 

ABECREP <- CUST, NEWCBAL in CUS'IACCT ljoin ACCTREC 

AFAYREP <- SUPPL, NEWSBAL in SUPACCl ljoin ACCTPAY 

CGS'IACC'I ( CUS'I, CUSTEAL <- CUST, l\EWCEAl J ARECREf 

SUPACCT ( SUPPL, SUPPLEAL <- SUPPL, NEwSBAL ] APAYEEf 
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Example 22: ~i!::pla_y accounts rec8ivahle and accounts 
payable reports wi~n the update~ tc 
CUSTACCT and ~UFACC1. 

ACCTBEC 

£Q1B£l 

00005 
00017 
0 0062 
00083 
00141 
00210 

ACCT PAY 

.Eli.X.Eli 

00016 
00022 
00027 
00035 
00094 
00159 

CC S'IACCT 

.fJlST 

144 
580 
655 

S UPACC'I 

087 
105 
214 

l2.all 

84/04/06 
84;04;06 
84/04/0t 
84/04/13 
84;04/15 
84/04}21 

J2liTE 

84/04/09 
84/04/10 
84/04/10 
84/04/15 
84;04/16 
84/04/27 

£JillTBAL 

-1348.30 
-102.75 
-854.50 

~.!H!.fll~J:: 

-21373.00 
-12443.75 
-4519.(0 

f_(J~ £A£.1..Qllll !l1ill!]1 .iJ1!1£ILf 

144 CC66 1 00. 0 0 172.00 
580 0085 323. 00 457.2: 
E55 0103 95 .so YS.SO 
144 0146 72. 00 1 J 2 •• o c 
2S6 C15S 250.00 250.00 
580 0 23 1 170. 2 5 451.2: 

:1Ql!1 lllilll 1Hi.QQli1 ~ill 'I 0 'I' L~ 

087 0020 3275.00 13t~7.0C 

1C5 0135 4826.00 6456.25 
012 0260 5910. 7 r:. 5510.75 
214 034E 6131.00 6131.00 
087 0357 10552.00 13E~7.CC 

1 CS 0563 1630.35 6 456. 25 

I.Q!L£ 

61 o. 75 
E 10. 75 
61 o. 75 
61 o. 75 
61 o. 75 
61 o. 75 

'IO,IL..§ 

3232 5. 00 
32325.00 
32325.00 
3232 5. 00 
32325.00 
32325.00 
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Let SALES te QTYOUT * COS10N11 

let SDBTOTwH be egv + of SALES ty WH 

Let SUBTOTIT re eqv + of ~ALES ty ITEM 

Let !CTSALES be red + of SALES 

DOMMYJ <- WH, ITEMDESC, QlYOUT, C0~1UN11 in ITEMMAST ijcin 

(ITE~STAT ijoin (ITEMCUT ijoin I1ENGEN}) 

~ALESREF <- WH, ITE~DESC, CTYCOT, CCSTUNIT, SALES, ~OETCTWH, 

SUBTOTIT, TOTSALES in DUNMY3 

Example 23 : Display sales report. 

~ALE SF.E P 

Rli ll111]]~~ .Ql.XO],I £Q~1]].ll ~.!1]~ ~.I~l.H! ~.1lli11! If!~~1]~ 

0 1 blEnder 14-speed 1 c 54.CC 540.00 540.00 658.00 132 4. 7 5 

02 fOrtable recorder 1 104.50 10 4. 50 104.=0 104.~0 1324.75 

03 microwave oven 1 655.0( 659.00 672.25 E:59.0C 1324.75 

03 brcwn sugar 5 2.65 13.25 672.25 13.25 1324.75 
04 blender 14-speed 2 54.00 108.00 108.00 E58.0C 1324.75 
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GENER~L lEDGER BEPOPT ------- --~--- ------

Let C ~ ECIT te red + of SUPPLBAL 

Let DE BIT be red + of CUS'IEAL 

Let EALANCE te DEEI1 - CTIEDI1 

LEDGEfi <- DEBIT, C?.EDIT , EA lANCE in CUST ACCT u join SUFACC1 

Example 24 : Display ledger report. 

LEI:GER 

Ql:J2I'I 

2305 .00 

CREDIT 

38335.75 

.EA.!J.lll 

36030. 20 
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MRDS/FS (McGill Belaticnal Database Syst~~ ~ith Functional 

syntax) is an interactive relational expression interfreter built by 

Ted Van Ross um [4] for his master•s thesis in 1983. It rrovides tbe user 

with a complete set of relaticnal ircgraE[ing functie~s such as the 
' 

relational algebra operations, domain algetra operaticns, ccnditional 

execution functions, tranching fu~cticns, and housekeEpins fur.cticns. 

~ FDS/FS has a facility fer relaticr rrani~ulation in au interactive 

environment as well as a facility to create new user tefin~d functions 

(UDF), wnich allow the user to define a new functicn as a series of 

MBDS/FS functions which will be executed one after the ether ~ithout 

user intervention. 

MRDS/FS is an extensicn cf ~RDSA, a Pascal data sub-language 

built £y George Chiu [3] for his master•s thesis i~ 1982, which rrovides 

tb e user with a litrary cf subrcutines fer the execution of relational 

oferaticns such as prcject, mu-jcir, etc. 

MfiDS/FS requires the following hardware anc scftware 

environment : 

- 8080, 8065, or Z-80 based microprocessor systen ~ith 

UCSD P-System versicn 4.C (Cferating system) 

- 128 K bytes of EA~ 

- 2 double sided disk drives or bard disk 

- MRDS/FS software (object code) 
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uur system ~rctctyfe ~ill be infl~mented et tlE IEM PC 

using sample data. 

~e will show one example of how MRDS/FS ~crks. 

Example 25 : Let's consider the stock on hanc repcrt 

deEcritEd in Eecticn 7. 

Using ALDAT nctaticn 

Let QTY/ITEM be e~v + cf Q1Y ty IlEM 

S'IOCKEE P <- WH, ITE!, ITE~DESC, UNITDESC, QTY, C1YJI~EM 

in IlEMMAS'l ijcir. (ITEMGEN ijcin UNI1GEN) 

Using MRDS/FS functioDE 

LET [ QT Y/ITEM ] ( EQV + CF Q11 BY I'IEM ] 

TEMP <- MJOIN [ I J [ J () ITEMGEN ONI1GEN 

TEMP1 <- MJOIN [ I ] ( J [ J ITEfHAST TEMP 

STOCKREP <- PROJECT ( WH l'IEl1 I'IEMDESC UNITDESC Q'IY ClY;ITE~ ] TEMP 1 

PB.IN'I_BEL [ STOCK ON HAt-iD FEfCE'l J [ PEIN'IER: ] STCCI<EEI 

For a detailed description of the l'lFDS/FS functionE refEr to (4 ]. 
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1he Inventory Ccntrcl Sy~tem fresented iL thi~ refort 

re presents a new approach to COfing ~ith the inventer} central problem. 

It u~e s t he tools of the relational algetra, where oata is crsanized 

in the form of relaticns er tal::les. 'lhe dcmain algetra, •hich creates 

n ew attributes as functions of existing attri butes iu a siven 

relation is used. MRDS;FS is an interactive relaticnal exrression 

interrreter, which provides the user with a set of relational 

progr am ming functions such as relaticnal algebra o~erations, domain 

algebrd operations, etc. And ALDAT, a high-level rrcgra[ming lan~uage, 

f rovides the facility for easy programming and general relaticn 

man ipulations. 

we have selected finished goods (end items in stoc~ awaiting 

shipment to customers) as tbe ra~ic tyre cf inventcry because it does 

n et have many variables attached to inventory model. 1n acdition, we 

also have selected safety stocks using reorder poi~t as the restocking 

technique since it is the best ~uitable fer finished frcducts in 

factory stock and field warehouse items. 

At the present time, few cc~mercial syste~~ SUffort inventory 

control and these provide very ea~y tyfes of inventory ~tack such as 

ABC classification and the prices of these systems are very expensive. 

our inventory ccntrcl systeR i~ capable of generating many 

reports such as stock-on-hand refcrts, rurchase orders, sales reports, 

etc., which are very useful to the user fer Letter cecision rraking; 

moreover, it has the caratility cf allowing the user to enter data 
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{transdcticn s en items, on suppliers, on payments, on i~ventory, etc.) 

interactively i nto ~he system relations (datatase filEs} with the aid 

of the relational ecitcr. 

Our system has teen designed in such a ~ay that it is feasible 

to implement it in a [icrccomputer, such as the IE~ fC ~ith a minimum 

reguired conf i guratio n (refer to section 8), and ccnseguently become 

affordable for future use. 

In contrast, one of the drawtacks of our sy~tern is that 

it is not easy to use by the user, who needs knowlecge cf tte 

relational algebra ana ALDA!; hc~ever, it has higher cperational 

fC~er than many commercial systems availatle in the rrar~et. 

There is still a great deal cf wcrk to de in the MRDS;FS 

software. A report ~eneratcr facility could be added to the existing 

one which is very rudimentary, as well as a facility to Enatle the 

user make validation frocess in the infut data edition. Furthermore, 

a replacement (update) function is also needed to be ia1lemcnted in 

order to allow the user to make r€placements of do~ains in tte 

existing relations. 
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