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CHAPTER I

INTRODUCTION

_Minicomputers have been used successfully in industry and
their low cost and increasing capabilities have slowly increased
their use in business data processing. With only one user, no
sophisticated operatinz system for multi-users néed exist. The
equirvment is physically small, has no special power, temperaiturs
or humidity requirements, and can be operated within the business
itself to provide useful, timely information.

This paper explores a proposed system for a small-to-medium
sized business involving two ladies ready-to-wear stores.

While the main goal is a working system for this business,
and 211 cost justification is baszd on this business, it is
expected that the end product can be used by and sold to other

sm21l businesses.



CHAPTER II
DESCRIPTION OF PRESENT OPERATION

2,1 OVERVIEW

Braun's Apparel is a corporation inveolving two ladies ready-
to-wear stores, both managed by the major stockholders. The first,
opened in 1962, is in a shopping center near Ellsworth Air Force
Base near Rapid City, South Dakota. The second, opened in 1967,
is in the downtown section of Rapid City. The two stores operate
in close conjunction with each other usinzg common bookkeeping and
merchandise receiving facilities. The management takes care of the
ma jority of the bookkeeping and a certified public accountant handles
the tax matters. Total annual sales are in the neizhborhood of
$500,000. Most major functions of the business are currently handled
by the management which allows for very efficient operations, but also
places an excessive workload on a few people and severely limits

ideas of expanding into more than a two store operation.

2,2 TPRESINT OPERATION

2.2,1 SALES TNFORMATION HANDLING

All customer-involved transactions are recorded on a special form
for charges involving Master Charge and other similar charge plans.
Otherwise a standard sales pad is used with a carbon copy goinz to
the customer. On this form are recorded the customer's name and

address, if the transaction is not a cash sale, the date, an indication



of cash or.check, sales clerk, and finally information concerninzg the
transaction., This informzation includes quantity,-description, price,
and tax for sales, or paid on account (POA) and the amount. About
180-i£ems are involved in an average day's business, These forms

- are then used each nizht to update the accounts receivable and to

completersummaries of that day's business. They are then filed by

day/month/ysar for a duration of seven years.

2,2,2 ACCQUNTS RECEIVABLE

Charge accounts are maintained for customers who wish to charze
with a plan other than one like ilaster Charge. A customer wishinz
such an account fills out a credit application form. If a charze
account 1s granted, than 2 ledzer ecard is made for thzt customer,
These cards ére stored.alphabet;cally in serarate files for each store,
which occasioﬁally involves extra bookkeepinz if the customer shors
the other store. At present free credit is given for 90 days, however
interest ié occasionally added for delinguent accounts; Postinz the
day's charge business is done on theée ledger cards. Once a month
cards arse pulled from the files for all customers ito whonm it is
desired to send statements. Cards held back involve customers with
no balance due, or customers who have made special arrangements to
suopress sending the statement. Statements will show more than one
month's transactions, but a typical statement will have only about
six entries from the current month. The cérds which have been tulled

are hand fed into a copying machine and later reinserted into the card



files, The copies are hand folded, stuffed into envelopes - occasionally
with advertisements, sealed, stamped, and mailed. Handling of delinquent
accounts is accomplished by either a special letter or a note on the
statement itself. This process involves manual inspection of the account
files and a great deal of manual labor. About 1000 accounts are

maintained for each store.

2.2.3 ACCOUNTS PAYASLE

Order copies from the bujing process are used to verify =ach
shipment of merchandise, noting discrepencies in merchandise receivad,
late receivement, and postage and insurance. All bills are paid so
as to take advantage of all possible discounts for prompt payment.
Discounts are figured, allowances for returned goods or improper

postagze are made, and a check i1s written and mailed. Checks for

payingz employees, rent, and utilities are writiten on regular basis.

2.2,4 INVINTORY AND MERCHANDISE TAGGIQG

At present the only formal inventory taking involves a yearly
physical inventory of merchandise. This procedure has worked fairly
well thus far as the management is so closely tied to the total
operation. lerchandise is tazzed by sales hslp and manazement on
color-coded=-by=-size tazs which contain the manufacturer, style number,
sizs, and retail price. Special smaller tags are used for items such
as jewelry and scarves, Sale items retain their orizinal tags but

also are given a bright yellow taz with the sale ovrice. ‘Tihenever



possible, tags are crocheted into the garment to keep them with the

garment when it is tried on and to make tag switching difficult,

2.2,5 BUYING

This is another function assumed entirely by the management.
Four or five trips to market in Minneapolis, Minnesota are made each
year to partially accomplish this function. This form of buying is
supplemented by buying from salesmen making more or less regular
trips to Rapid City. As the stores have grown, this function has
become more difficult due to the amount of information which must
be recalled from memory, as an item inventory does not exist, All
decisions are based on remembering the history of performance for
all of the various lines, styles, size range breakdowns, and colors.
2.2.6 PAYROLL

Each of the approximately 15 employees has a calendar on a bulletin
board in the store on which he records the number of hours worked each
day. These caiendars are then used every two weeks to caiculate wages.

Tax ié then figured and payroll checks are written.

2.2.7 PEEFORHANGE EVALUATION
A. STORE FERFORMANCE

Records are kept of total sales by day, accumulative for month,
and accunulative for year for each store. These records are then later

used for reference and for comparison purposes.



3. VENDCR ARD IT®! FERFQRMANCE
Althouzh some records exist, such as order copies, this process

is mainly a mental one and leaves much to be desired.

€. SALZS FZRSCHIZL TZRFORMANCT
o records are maintained, but time is spent observingz the sales

girls in selling and other storekeeping activities.



CHAPTZR III
DESIRED AUTOMATED SYSTEM

3.1 OVERVIEY

As Braun's Apparel has grown, the management has been forced into
an ever increasinz time commitment. It is desired to free them to a
certain degree to give them more time for manageﬁent and more time for
their own. If the business is to expand beyond a two store operation,
some reorganization will be necessary. It is also desired to prcvide
readily available information concerning the business., Some of the
typical questions the ﬁanagement would like to have answers for are:

What is the total amount of accounts receivable for store X?

“hich accounts involve more than ¥ dollars?

Which accounts are delinquent?

What is the total amount of accounts payable?

How did vendor X's merchandise perform during time ¥?

How did style X perform durying time Y?

How many of style X did we buy last year?

How many of style X went on sale?

What sizes and colors of style X did we buy last year?

Access to aceounts receivable information should be nearly immediate.



3.2 PROPOSZD OPERATION

3.2.1 SALES INFORMATION HANDLING

_Charge plans such as Master Charge would continue as in the past.
All other charge and cash business would be recorded on the form shown
in Figure 3-1. This is a two-part form with one copy going to the
customer. A portion of the merchandise tags would be removed and
spindled with each store copy of all charge and cash sales. All
customer credits would be recorded on a two=part form identical to
the one in Figure 3-1 except that the form would have a different
color, the charge, check and cash boxes would become adjustment,
return and payment, and the CHARGE NO, 00000 would become CREDIT NO,
00000, These forns and tags would then be used at the end of the day
io update the accounts receivable file, the inventory file, and a file
summarizing the total business., A brief report of that day's business
would be printed, and this report together with the forms would be
filed and stored as described in 2.2,1. Two plastic cards with the
customer's name, address, and account number embossed thereon will be
made for all customers who have a charge account with the store. One
copy of this card will be kept on a Rolodex file in each store. This
card will serve two primary functions. First, it will provide an
almost error free method of recordinz the proper customer ID on each
transaction. Secondly, it will allow management to carefully control
customers to whom credit is extended. For example, if an account is

delinquent, the card can be simply removed from the file and the sales
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Information from this area will be taken
from the credit card and will include:

1) Account Number

2) Store
3) Name
4) Address

. Figure 3-1 CHARGE FORM




person does not have to be involved in credit decisions. An added
advantage is that the customer does not have to carry the card or

worry about losing it.

3.2,2 ACCOUNTS RECEIVAZLE

Credit applications will function as at present., If an

application is accepted an entry will be made into the customer file.

With the plastic cards described above, the total credit piecture

will be more centralized, with 2 smoothsr handling of customers

10

shoppinz betwzen stores. Free cradit will be extended for the current

month with interest automaticz2lly computed and added on thereafter.
Decisions for suppressing a customer statement generation will be
retained. Statements wiil be printed on a monthly basis on a pre-
printed form as showm in Figur¢_3-2. The message refered to on th;
back of the form will explain the interest computation. After the
entire system is in operation, postaze meters and mailing machines
will be studied to perhaps further automaté sending statements.

Statements requiring special attention will be printed as a group

separate from the others, allowing a spescd-up of handling delinquent

accounts. If an account has mors transactions during a month than
are possible to print on one form, two will be used. Fosting will
be done by entering the information from thz tazs and forms at the
console. This will speed up the present method by eliminating the

search and replacement of ledzer cards and enterinz coded rather
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than full information. Search programs will be available to retrieve

specific information from this file and generats reports.

3.2,3 ACCOUNTS PAYABLE

Bills for rent and utilities will be handled as at present.
Checks for employees will be done with a payroll program. Bills
from merchandise vendors will be processed in connection with the

inventory systenm.

3.2.4 TINVENTORY AND MERCHANDISE TASGTNG

Merchandise tazs will be three-part and machine printed as shown
in Figure 3-3. At the time of the sale, one part will be removed
and spindled with the sales form, If an item is rsturned, one part
_of the remaining two will be spihdled with the credit form. The
third portion will be used to zensrate 2 new taz. To bezin with,
a machine to produce a print only tag will be used. A print/punch
taz will prbbably be used eventually te speed up posting and reduce
errors. An average of about 180 items are sold and returned in one
day, and it is felt the print/ounch ticket and a reader for it are
not Jjustified at this time. The tag will retain the present color
codinz for the size system presently used. Some special merchandise,
such as jewelry, will retain present tagrcine methods and will not
be included in the inventory. Until print/punch tickets are used,
sale tags will consist of a yellow adhesive taz placed in the area

indicated in *izure 3-3. These tags will be easy to apply and
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difficult to\switch. The color code for the merchandise itself is
showm in Tigure 3-4, The codinz for the item breakdown of the
merchandise will consist of three charactsrs. Some merchandise
needs 'a three-level breakdown and will be handled by a singzle digit
to express the iteﬁ nunber, such as 1 to indicate fall and winter
coats; a letter to show a subdivision, such as C to indicate leather:
and finally a dizit te show a further subdivision, such as 1 to
indicate 2 length of 30" to 36". Most items require only a two
level Ereakdown. and will have a two-dizit number to express the
item number, and 2 letter to show a subdivision. A chart for this
has been agreed uoon, but is too lengthy to be showm in full., Style
numbers are four-digit mumbers defined by the manufacturer, and the
vendor number will be aséigned by 2 simple numerical scheme,
Information from the order copy-bbtained in the buying process will
be used to update an on-order file. This file will contain the vendor,
a start shipment date, a complete shipment date, style mumber, color
breakdown, size breakdown, item descriptioﬂ, vtholesale price, total
wholesale price, due date to receive discount, discount rate, returns,
and postage and insurance 2djustments. As shipments are received,
this file will be updated. As checks are writien to pay for thes
merchandise, entries will be delested, and thz order cooies filed,
Also as shipments are received an inventory file will be undated.
This file will contain all merchandiss taz information, the date of

entry, the quantity in stock, quantity sold this month, guantity sold



SOLIDS MAJCR

SOLIDS MINOR  |SCLIDS MINOR | CHECXS
COLORS COLORS COLORS

0. No Color 10. Assorted 30. Assorted

1. White 11. Off-lhite 21. Bone 31. White

2, Black 12. Grey 22, Silver 32, Black

3. Red 13, Wine 23, Pink 33. Red

4, Blue/Navy 14, Royal 24, Powder 34, Blue

5. Green 15, Lime 25, Mint 35. Green

6. Yellow 16. Gold 26, Maize 36, Yellow

7. Brown 17. Rust 27. Beize 37. Browm

8. Purple 18, Plum 28, Lilac 38. Purple

9, Orange 19. Coral 29, Peach 39. Orange
PLAIDS 0TS STRIFES PRINTS
0. Assorted 50, Assorted 60, Assorted 70 Assorted
41, White 51. White 61. Vhite ‘ 71, White
42, Black 52, Black 62, Black 72, Black
43, Red 53. Red 63. Red 73. Red
I, Blue 54, Blue 64, Blue 74, Blue
45, Green 55, Green 65, Green 75. Green
LE, Yellow 56. Yellow 66, Yellow 76, Yellow
47. Brown 57. Brown 67. Brown 77. Brown
L8, Purple 58, Purple 68. Purple 78. Purple
49, Orange 59. Orange 69, Orange 79. Orange

Figure 3-4 COLCR CHART
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this year, and the quantity put on sale. Programs will be available

to search these files for specific information and to generate reports.

3.2.5 BUYLG
This function will be changed only in that the information from

the inventory will be available.

3.2.6 PAYROLL
This function will remain about the same except for a simple

program to do the caleulations.

3.2,7 PERFCRIMANCE EVALUATICH
A. STORE PERFORMANCE
The business surmary file will allow retrievals of the information

on 2 daily and monthly basis.

B. VENDOR AND ITEM PERFORMANCE

Programs in the inventory section will vrovide the information.

C. PERFOUMANCE OF EMPLOYEES
The daily posting would include a postinz to a file of totzl
sales for each person. The file could be searched at will for

individual cases or for periodic report generation.
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CHAPTER IV
SOFTWARE SPECIFICATIOHN

4,1 _TNFORMATION FILES

S L.1.1 OVERVIZV

The main structure used for file organization will be linked
lists, This will 21low reasonably easy updating whilé retaining a
given order, such as alphabetiecal, and Eapability ¢f dynamic
allocation and freeing of file storage areas for efficient storags
management. The links will be simply record numbers which when used
with a beginninz address of the file will hash into a physical
address of the record. ‘herever such dynamic ordering capgbilities
are not ne=ded, files will be structured as simple arrays. The total

size requirements for these files is estimated to be 585,000 16-bit,

2-byte words..

L,1.2 ACCOUNTS RECIIVABLE
A, CUSTOER FILE

This file is actually composed of two separate files. The
first, the account number file, will be stored in simple array
fashion of two words ver entry which will consist of the account
number and a link to the rest of the information for that number.
Space will be reserved for 2000 entries and this file will require
L4000 words. The s=zcond is the main customer file_which'will need

2000 entries of M40 words each for a total of 80,000 words. 35 words



will be used for the customers name and address. A carriage return
"will be used to delimit fields within this area and a special

" . character, such as an asterisk, will terminate the information.
Thus a total of 67 chéracters of infbrmation will be available for

~ the name and address. Two words will be used for the previous
balance, and one word each will be used for the account nunber which
will be recorded as a negative if that customer has made arrangenments
for having no statem:nt sent, a link to that customers first entry in

the transaction file, and a link to the next entry in this file.

B. TRANSACTIOY FILE

It is gstimated that each customer will have an average of six
entries in this file vper month, Each-entry will need five words,
thus this file requires (2000)¢6)(5) = 60,000 words. Entries will
consist of two words for the store where the transaction occured
and the three-byte item nmumber or other transaction deseription
such as POA, and onz word each for the date (month/dayj; the amount
(negative indicates a return), and a link to the next transaction

for that customer.

4,1.3 TINVENTORY
A, ON-ORDZZ2 FIL3

At any given time up to 100 orders can be outstandinz. The
on-corder file is corposed of three separaté levels, where individual

orders are stored on the first level, items at the second level, and

18
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color and size combinations at the third level. The 100 nodes at the
first level will consist of 12 words each for a total of 1200 words.
Each node will contain eight bytes for the order copy number, one
word each for a start shipment date, a complete shipment date, a
due date, an adjustment for returns, an adjustment for postage,

and 2 link to the next orde?. and one byte each for the vendor
number and the discount rate. At the second level, eight words
each will be used for a maximum of 2500 nodes of item information
for a total of 20,000 words, Two words will hold the item code

and the vendor number, one word each will be used for the style
number, the retail price, a link to the first related entry at the
third levelr a link to the next entry at the second level with the
same item code, a link to the next entry at the second level with
the same vendor number, and a 1£nk to the next entry at the second
level with the same order number, The third level will have room
for 25,000 entries of three words each for_a total of 75,000 words.
One byte eéch for size. color, number ordered. number received, and
one word as a link to the next entry at the third level with the

same style number will be used.

B. INVENTORY FILZ

This will be a two=level file with room for 20,000 nodes of
seven words each at the first level and 50,000 nodes of 4 words each
at the second level for a total of 340,000 words, Nodes at the first

level will have two words for the item code and vendor number, and
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one word each for the style, the retail price, a link to the first
color-size combination at the second level, a link to the next entry
at the first level with the same item code, and a link to the next

entry at the first level with the same vendor number,

C. ITEM DESCRIPTION FILE

This file will have 300 entries of eight words each for a
total of 2400 words. Three bytes will hold the item description
or POA, nine bytes will have the description of the item, and one
word each will be used for the link to the first entry for this

item in the on-order file and the inventory file,

D. COLOR CODE TO COLOR FILE

This file will have 80 entries of six words each for a total
of 480 words. The file will be an array of 12 bytes description
for each color, with the color number serving as an index into the

array.

E. VERDOR CODZ TO VENDOR FILE

This file will have 200 entries of seven words each for a2 total
of 1400 words. The file will be an array where the vendor number is
an index into the array, and each element has ten bytes for the vendor
name and one word each for links to the first entry in the on-order

file and the inventory file with that vendor number.
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L,1.,b BUSINESS SUIMARY FILT

This file will consist of two parts. The first will be a simple
array storing the amount of cash sales, charge sales and PCA for each
of the two stores for the current day, week and year. Thus 24 entries
~of two words each and a total of 48 words are neseded., The second will
be an array storing the cash, charses and POA for each day of the
rmonth, Thirty entries of eight words for a totzl of 240 words will be
used, usinz one word each for the date, cash charzes and POA for each

stors.

b,1.5 =PLOYZE FIIE

Tach of a maximum of twenty employees will have a ftwenty word
entry for 2 total of 400 iords. Tour words for their emvloyee ID, two
words each for cash this month,‘éash this year, charzes this month,
charres this year, retuwrns this month, returns this year, and one word
each for the number of hours this month and number of hours this year

will be necessary. The last word will contain their hourly waze.

k.2 PROGZAMS

L,2.1 COVZRTIZY

It is estimatzd that storaze for all the procrams in the systen
will require about 100,000 words with about %000 words for the largest
program. &s the entire machine will be devoted to this system, it is

not expected that time or spszed considerations will be prime factors



except in two cases. First, the prozram to retrieve information from
a particular charze account must be able to do its job rapidly since
the request will often come via a telephone call with a customer
and/or a salesperson waiting for the answer. Secondly, programs

like th= statement printinz prosram and the inventory report printing
progran will involve large amounts of »rinting. This can be done in

overnizht runs, but a fairly fast printer would be desirable.

L,2,2 ACCOUNTS ZECZIVABLE PROGRAYS

A program will be nseded to update the customer file by either
addinz or deletinz entries and adjustinz the approoriate links., A
postinz prozram will be needed at the end of each business day to
update the transaction file. This posting will be done by account
number. A report prozram will be used to dump full, vartial or
sumary information for a particular account, or all of the accounts
for a stors. As this will not require printing on pre-printed forms,
or decisions, this program will be separate from the statement orintins

progran.

£.2,3 I.0TUTORY PTOORAS

As merchandise is ordered, a prozranm to uedate thz on-order
file will be nzecsssary., As it is received, this file will again
need revision as well as the inventory file. 4 third procram to
gencrate reports on the on-order file will be necessary. This report

will be used in writing checks to the merchandise vendors. Nizhtly
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posting will require that the inventory file be changed. The prozran ’
doinz this job will be the same one as the one used in postinz to the
accounts receivable file, An inventory report generation program will
be required. The inventory file is structured such that it is

searchable by item number or vendor in order to give buyers better

information at market time.

4,2,k BUSINESS SUMMARY PROGRAMS
After each nights posting, a brief report of cash, charges and
.POA for each store will be generated and filed with that day's
sales tickets. At the end of each month a similar report showing
these figures over the entire month will be printed for future

comparisons.

4,2.5 EMPLOYEE PROGRAMS
A program to give sales sumary information on particular
employees and to print hour, rate, deductions, and wage information

for evaluation and payroll information will be required,

4,2,6 MISCELLANROUS FROGRAMS AND ROUTINES

A variety of routines used by the various programs will exist.
These routines will include input/output drivers, hashing routines,
math routines, and a program to make backup copies of the information

files.



