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1.0 INTRODUCTION

The computerisation of small businesses has been a topical issue as the cost
of hardware and software has declined. Many small business operators are
reluctant to computerise their accounting and information systems because of
the perceived complexity of the transfer. The object of this project is to
document the-problems that occur when a small business converts from a manual

to a computerised system, and the advantages to be gained by computerisation.

The research project will analyse the manual accounting and information system
of a small business with the intention of designing a computerised accounting
system. In the process the two systems will be evaluated as a mode for
comparing practical advantages and disadvantages. The penetration of
microcomputers into the small business environment has been rapid in the last
few years. In response to this growth many software venders are producing

packages to accommcdate the growth in this sector.

Firms in the manufacturing sector have been taking advantage of general
bookkeeping systems, including Accounts Receivable, Accounts Payable, etc.
The major advantage of a computerised system is their ability to save time. A
more timely system can lead to improved effectiveness. Information for higher
level decisions can also be obtained with less effort. Other benefits of
computerised systems include their ability to ensure that all facets of the
operation have been considered; the use of the information base for further
decision making; and as a control function to ensure that all tasks are
completed in a correct and timely manner. These characteristics can lead.-to

enormous benefits for the Small Business Operator.



2.0 RESEARCH METHODOLOGY

The small business to be evaluated is a local travel agency. The current
accounting and information system is entirely manual. The following research

methodology has been developed:

5 Stages:

1. Review the current manual system operation from a procedural

viewpoint.

2. Analyse the existing manual system and evaluate its strengths and

weaknesses.

3. Design and program a computerised information system that would

satisfy the evaluated needs of the company.

4. Document design problems encountered and compare and contrast these in

terms of current literature developed from an operational and

behavioural viewpoint.

5. Summarise the results.



3.0 COMPANY BACKGROUND

The company under examination is an existing Palmerston North company and for

the purposes of this exercise will be referred to as ‘XYZ Travel Ltd'.

XYZ Travel is an established travel agency based in Palmerston North. The
company has been operating successfully for several years in the city, and its
organisational structure is currently under review by management. Palmerston
North has an expanding population base of approximately 75,000 people. It also
has a transient population of approximately 6,000 university students (and
staff). Palmerston North also has several large government institutions such
as the Department of Scientific and Industrial Research (DSIR), Dairy Research
Institute (DRI) and Ministry of Agriculture and Fisheries (MAF) and the

educational institutions of Massey University and the Pacific College.

The travel agency has a staff of 5, consisting of three travel consultants, a

secretary/clerk, and the manager who also acts as the company accountant.

Exhibit 1 is an organisational chart illustrating the flat structure of the
agency. There is a certain amount of job rotation within the agency and this
allows peak times to be handle with no additional staff. The company does not
see any potential threats at this stage, although rising air travel prices had
lead to a marginal decline in sales. The agency is currently looking at
diversification into other related areas which management were not prepared to
discuss. A re-evaluation of their current operational methods is currently
being conducted by the manager. One area identified is the manual accounting

and booking systems which occupy a relatively significant part of the staff’s

time.



EXHIBIT 1

ORGANISATIONAL CHART OF XYZ TRAVEL LTD

MANAGER / ACCOUNTANT

l__l_l—l—'\

CONSULTANT CONSULTANT CONSULTANT SECRETARY
CLERK




The Manager
The Manager is in his late forties. He has many years of experience in the
travel industry and was formally a travel consultant for one of the local

competing firms.

He has limited accounting experience and often spends what he considers to be

an undue amount of time on the accounting functions due to this.

His computer knowledge is almost non existent and it would appear that he has
resisted change in the past but has now realised that to be competitive, and
survive, in the current economic climate that changes in this area are
required. He feels that computers may be able to increase the efficiency of

his operation by performing time consuming tasks.

He predicts a 50% growth rate over the next decade and is currently concerned
that the existing accounting and booking system is not capable of servicing
that growth. He is apprehensive about the introduction of computer technology
as he believes that flexibility is the key in servicing travel needs and is

unsure whether the same flexibility can be attained with modern technology.

At present he feels that there are several weak areas within the system:

1) due to his own limited accounting abilities management information is

often not timely

2) there is too much paperwork and manual handling of routine functions

by himself and the consultants

3) there is a high risk of delayed or unrecorded transactions
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The Manager has looked at various software programs for the agency but has
been unable to find one that suits his agency’s individual requirements. He
has mentioned that most of the software distributors are unwilling to make the

significant changes needed without substantial additional payments.

Competition
There are presently 18 travel agents operating within Palmerston North,

competing for essentially two distinct markets.

The first is the traditional vacation orientation market. The second which is
much larger and less subject to economic fluctuation is the traveller

connected with either the educational institutions or the government

organisations.

Exhibit 2 is a complete list of travel agents operating in Palmerston North.
There are few small independent travel agencies operating within the city, the
majority are nationwide travel operators. The independent agencies must be
affiliated to other travel operators in some way in order to gain discount
fares. A series of phone calls to several agencies revealed that they are all

offering the same airfares, meaning that competition may be based on non-price

variables.



Exhibit 2

List of Travel Agents operating in Palmerston North as at 30-6-89

Holiday Shoppe

Ian Flyger Travel Agent

House of Travel

Investment Travel

AA Travel

B & A Travel

Qantas RAirways Ltd

Bonaventure Management Consultants Ltd
Stars Travel International
Australian Travel Bureau

Focus Travel

Premier Travel

Thomas Coock Travel

Air New Zealand

Budget Travel

Jetset

Stephen Parsons House of Travel

United Travel (Massey University)

Total Number of Agents = 18.



Revenue

Income is derived from commission on services sold. The commission levels vary
from 5% to 9% for Domestic and International travel respectively. Individual
travel agents can deal directly with the airlines, leading to ‘override’
commission on bulk travel sales. An override commission is an additional
payment earned above the normal commission rate earned. Override commissions

vary from 1% to 12% with the norm being 2% to 3%.

Travel agencies operate on relatively low commission rates in comparison with
the high fixed costs of the industry. This means that it is important that
agencies try to maximise efficiency and effectiveness of their operations. A
high volume of sales is the most desirable outcome. Income from additional
services such as insurance or theatre reservations can often mean the

difference between a profit and a loss.

The essential need to manage effectively means that the information flow needs

to be timely and error free.
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4.0 ANALYSIS OF EXISTING SYSTEM

XYZ Travel Ltd currently offers the following services:

A. Airline Reservations
i} Internaticnal

ii) Domestic

B. Surface Travel
1) Tourist
a) Tours
b) Day Trips
c) Other Ticket Reservations e.g Safari Parks
ii) Point to Peoint travel via public transport, e.g trains, busses,
ferry, ete.

iii) Rental Services e.g. cars, boats, motorhomes etc

C. Entertainment Shows

i) Concert Tickets

ii) Meal Reservations

D. Airport Transfers

i) Arranging for travellers to be picked up at airports and

transferred to hotels, or other airports.

E. Accommodation Booking -

F. Travel Insurance

G. Other - The agency will attempt to meet any specific needs required by the

traveller.



5 N

General Information Flow in the Existing System

The major flow of information begins when a customer discusses some type of

travel plan with one of the consultants.

The client and the travel consultant develop a travel package, it may be

simple or complex.

National Reservation System

The consultants use the Multi-Access Airlines Reservation System (Maars). This
is a computer booking service that displays flight departure and arrival
times, and allows the consultants to pre-book potential customers onto

specified flights.

Maars is used by 94% of the travel agencies and allows access to 20
international airlines and 2 international hotel chains.

The Maars reservation system also allows the following services to be booked:
Air Taxis; Car Rental; Scenic Flights; Hotel Accommodation; Surface Travel

(Bus, Train, etc); and organised tours of selected companies.

Exhibit 3 displays the procedure undertaken by Maars once a booking request

has been made to an agency.

If clients wish to make additional travel arrangements such as theatre tickets

the agency utilises outside companies who specialise in these forms.of

reservations.

Any travel operation that is not connected to Maars must be booked externally.
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EXHIBIT 3

Maars Reservation System

MAARS
AGENT VDU
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MAARS TRANSMIT MAARS RECEIVE
COMPUTER COMPUTER

~

AIRLINE COMPUTER ENTRY RECEIVED
RECEIVEB ENTRY BY MAARS AND
AND REBPONDS FORWARDED TO AIRLINE

SERVICE S8UPPLY SYSBTEM

AIRLINE
SERVICE

SUPPLIER
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The serious deficiency of the Maars system is that data cannot be downloaded
for accounting or information purposes. This means that the agency’s accounts,

sales and bookings must be recorded manually.

Internal Information Flow

After the consultant has made a preliminary reservation via Maars for the

client. They complete a account card which passes to the secretary/clerk.

External reservations which are not booked via Maars require the consultant to

complete an internal processing form which is sent along with any Maars

reservation details, to the secretary who compiles the tickets.

Account Card

The account card is allocated the next consecutive six-digit number. This
becomes the client account number and a ledger account is later started for

this number.

The Account Card also includes the following details:
Full name and address, travel particulars, departure and return dates, the

consultant name.

This completes the consultant handling of the client booking, and from this
point the information flow divides with the secretary responsible for ticket
compilation and the manager responsible for the recording of accounting

information. (See Exhibit 4).



EXHIBIT 4

CLIENT

P
CONSULTANT

I

SECRETARY / CLERK

CASH RECEIPTS
CASH DISBURSEMENTS

_— mGER

TRAVEL WALLET ACCOUNTING FUNCTIONS

TO CLIENT MANAGEMENT INFORMATION
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Secretary/Clerk

The secretary uses a personal computer with a common word processing package.

There is also a spreadsheet package on the machine but this is seldom used.

The secretary is responsible for the compilation of tickets and vouchers, and
general office duties. These duties include completing customer receipts, and
recording amounts paid, and updating the cash disbursements book which

monitors the day to day spending of the agency.

The secretary also does the banking for the agency.

There is a serious breakdown of internal control at this point because the

secretary receives, records and banks the monies. The manager does not appear

to be acting as a compensating control in any way. Greater separation of

duties is required.

Cash Receipts Book

The receipts book records the customer account card number, date, amount paid,

GST if applicable (there is no GST on international travel).

At this point if there appear to be any problems the booking is referred back

to the consultant.

Cash Payments Book

The cash disbursements book records the outflows of money during each days

trading.
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I. Payments
a) The previous day’s payments are recorded from the chequebook
b) The payments are allocated a code from the chart of accounts
c) The following information is recorded:
Cheque number, Payee, Amount, GST.

d) The column is totalled at the end of each day.

II. Cash Receipts
a) The money received is recorded from the cash receipts book, and
the receipt number is added to the clients file.

b) The column is totalled at the end of each day.

At 2:45 on each day the secretary does the banking.

The accounting records are then passed to the Manager who completes the

accounting function.

Accounting
The accounting functions are performed by the manager. He uses a series of

ledger account books based on the Kalamazoo principle.

All the postings are done by hand. This is a slow and laborious task that

occupies a considerable amount of the manager’s time.

At the end of each month the manager prepares customer statements. The manager

is also responsible for preparing two month GST returns on an accrual

accounting basis.

Compilation of Tickets

This function is performed by the secretary with assistance from the
consultants on a rotational basis. As the agency grows this may become a full-

time position.
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When a booking is confirmed the details are relayed from the airline via a
printer connected to the Maars system. The Maars output combined with the
internal processing form are given to the secretary, and the tickets are

subsequently compiled.

Other external bookings such as theatre tickets are also confirmed at this

time.

Most tickets are bought through wholesalers whose trading volume enables the
agency access to lower priced tickets. The agency will occasionally make up
its own tickets, this requires access to airline plates. These can only be
obtained when the agency has met a pre-determined sales target as determined
by IATA (International Air Transport Association). This target is
approximately $350,000 of air transport sales per annum. This agency does

qualify.

When the agency does make up its own tickets the ticket number is entered into

the Maars system to indicate to the airline that the ticket has been issued.

If the agency does not have plates to issue tickets then the nett amount
(gross amount - commission) must be paid to the issuing wholesaler before the

ticket will be issued.

For most show bookings the ticket compiler deals with a wholesaler and makes

reservations for the client. 3

When all of the clients travel arrangements have been confirmed the secretary
prepares a travel wallet containing the tickets and other information required

by the traveller.
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Weaknesses of the Current System

The main weakness of the current system is the efficiency of its operation and
its inability to cope with expansion.

More specifically:

a) There is too much double handling and processing of information. The
information process begins with the consultant and then moves via the

secretary to manager for accounts processing.

b) There is lack of internal control with the secretary being responsible for

the receipting, posting and banking of cash.

c) The current system, with its abundance of manual operations, is incapable
of handling additional turnover without increased resources. These
resources are unavailable in the current economic climate and an

improvement in efficiency is being sought.

d) There is a lack of management information. The manager’s processing of the
accounting information is often too slow meaning that any information

subsequently gained is untimely and therefore of little use.
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5.0 COMPUTER VERSUS MANUAL SYSTEM

The purpose of this review is to identify the benefits of small business
computerisation, and to highlight some of the implementation problems that
need to be considered with a computerised system. This review is not intended
to be exhaustive, its purpose is to supplement the information given in the

following section on the proposed system.

Taylor and Meinhardt (1985) believe that through the use of micro or mini
computers a small business can develop a better and faster information system
for decision making purposes. They identify that one special problem for small

businesses is to define their computer information needs.

Malone (1985) believes that there is no doubt that recent advances in hardware
along with declining prices can have beneficial effects for a small firm. He
states ' It would appear that a carefully chosen and implemented computerised
information system can provide significant benefits to small firm

users’ (p.16) .

Farhoomand and Hrycyk (1985) examined the feasibility of computers in small
business environments. They believed that implementation problems were a key

issue. These issues were broken into three sections:

1. Technical Assistance. Poor documentation and technical support were

cited as the most serious problems.

2. Conversion Problems. This encompassed the difficulties that were

experienced during the transition from a manual to an automated

system.
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3. Personnel Problems. Users also indicated difficulties in training
personnel. There was a general resistance form the employees in

accepting the computer system.

In conclusion they state ‘....the majority of them (the users) saw the major
benefits of computers in better and faster information access and improved
customer services’ (p.22). They also considered that software was an overriding

consideration during all stages of computer implementation.

Software Design Considerations

Computer users have three available alternatives when acquiring their
application software:

1) Purchase a prewritten software package

2) Develop software in-house

3) Have software developed by external consultants.
Each of these methods have advantages and disadvantages depending upon the

individual situation.

Cheney (1983) states that ‘Since the early 1970’s there has been a tremendous
growth in the use of mini-computers and micro-computers by small

business’ (p.50) .

His study was concerned with four main areas:
1) Hardware and Software considerations
2) Support considerations 5
3) Success considerations

4) Implementation problems
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Cheney identified three major implementation problems with software design:
1) 1Inflexible software packages
2) Problems with programming consultants

3) Program errors

Hardware Considerations
Those identified by Cheney were:
1) Inadequate maintenance
2) Data communication problems
3) Slow response time or turn around

4) Insufficient disk storage

Implementation Process

He identified the major problem in implementation to be user resistance, and
also believes that the remedy is user involvement. Cheney divides resistance
into three forms:

1) Avoidance

2) Projection

3) Aggression

He states ‘Unfortunately, implementation problems often prevent companies from

realising the benefits from their new computer systems’ (p.58).

He suggests a strategy for avoiding these resistance problems. This involves

several stages.

Stage 1 - Evaluate the past history of your organisation in terms of its
operating success. The degree to which a new information system is accepted 1is

in part determined by the problems the organisation has had in the past.
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Stage 2 - Information System’s staff should consider the users’ expectations
with regard to the new computer and their attitudes towards change and

computer technology in general.

‘Some users may feel that computers in general are dehumanising. They may feel
that their status is somehow diminished because some of their duties are now

being performed by the computer system’ (p.59).

The systems professional must realise that users are not homogeneous; their

goals, attitudes and expectations vary.

Stage 3 - Organisation’s management must recognise that the implementation of
a computer system is a change that requires substantial planning and the use

of good communication skills to distribute relevant information.

Dologite (1981) notes that small and reliable computer systems are now within
the budgets of most small businesses. She states ' ...a small computer can

effortlessly provide timely information on which to make informed management

decisions’ (p.36).

A small computer can help management to manage more effectively by automating
time consuming and often error prone manual routines. Management information
can now be produced on demand at a terminal. Most small business computers are
also designed to grow as the business grows, and additional or revised

programs can be installed.

She notes that not all computer installations are successful. She believes
that the problems can usually be traced to poor regquirements planning or
inadequate computer and program evaluation. Proper specification planning is
an important pre-requisite to avoid the mis-match of user and small computer
systems. Poor evaluation of the prospective program and associated hardware

can also lead to bad experiences.
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Programs that are developed from scratch require a lot of time and expertise

to plan, program and test for accuracy.

She believes that ‘...if requirements planning and computer and program
evaluation are objectively carried out, potential problems can be

avoided’ (p.46).

In conclusion she notes that many small businesses are already benefiting from
the effective use of small computers. Computers can enable companies to handle
great increases in business without a corresponding rise in expenses. The
business manager obtains timely information on which to make informed

decisions.
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OBJECTIVES OF SYSTEM

The proposed system is a tailor made totally integrated package that will

allow increased operational efficiency, and increased management information.

The system will also eliminate the majority of the weaknesses identified in

the manual system.

The computerised system should contain:

a)

b)

c)

d)

a sales system for all forms of travel and accommodation. This
booking system will produce the customer tax invoice and internal
documentation, as well as calculate commission and gst and post the

relevant amounts to the general ledger.

Credit notes and sales reversals are also available.

An Accounts Receivable ledger.

Corporate clients, or those with accounts, can charge their travel to
an account when booking and this will be done automatically. The
balance will be posted to the receivables account. Monthly statements
can be printed and on-line customer information is available. A

credit limit facility has also been included in the program.

An Accounts Payable Ledger.

When a sale is made, recharge amounts are calculated automatically,
and are posted to the appropriate payables subsidiary ledger. This

will assist in the monthly reconciliation of the payables account. .

A General Ledger.

The General Ledger will prepare accounts to the trial balance stage,
the information can then be used to prepare the Balance Sheet and
Income Statement. The printouts can be generated on a month to date or

year to date basis.



e)

£)

q)

h)
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Manual Journal Entry Facility.

The program will allow journal entries to be made for non sale items.
The program will not accept journal entries that do not balance. This
is to ensure that the General Ledger is kept in a state of constant

balance.

GST Recording.

The program records the gst received and the gst Payable. This
facilitates the preparation of gst returns. The program has been
designed to allow for the inclusion of zero rated items, such as

overseas travel and packages.

Management Information.

The program has been designed to provide maximum management
information of both an accounting and non-accounting nature. The
program will produce numerous printouts from inactive account listings

to net monthly cash positions.

Security.

One of the major features of this program is the security of
information. Each individual section of the program is has separate
password access. If unauthorised access is attempted (by using an
incorrect password) a beeper sounds and the screen displays a flashing
message.A time clock is also being considered to restrict access to
within certain usual business hours to eliminate any after hours

interference with data.

Program modification is impossible (unless by the programmer) as the
programs have been compiled into an executable file. The users do not
have the source code. Data can only been modified by accessing files

through the operating system which can be prevented.
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i) Backup.
The program automatically posts and conducts a backup of the data
every two hours, or when the system is shutdown. The data is backed
up to a floppy disk. This means that the maximum data loss due to

unforeseen circumstances is two hours.

j) Flexibility.
The program can be easily modified by the programmers to accommodate

changes in the business needs, or to suit another client.

k) Help Function.

The program contains an on-line help function that can be accessed at
any stage in the program by pressing the F1 key. The help will
display information relating to the current operation.

The proposed system has been designed with two principle aims:

1) to reduce the double handling/input of data, and reduce document

flows: and

2) to provide a complete management and accounting information system.
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7.0 BASIC PROGRAMS AND PROCEDURES

The program was written with one core program Travel and many different levels

of subroutines all being accessed and operated from the core program

In order to facilitate understanding a brief description of the purpose of

each program will be given.

File (Program Name)

Purpose

ACCADD

ACCDEL

ACCMOD

AGE

ALARM

CACOMP

CACUADD

CACADEL

CACASCRI1

CACUVIEW

CASHREP

CASTMT1

CASTMTHD

CHARGE

CHARGE2

CONFIRM

CONFIRM2

CUSTMENU

CUSTSOUT

GSTREP

HDG

to add a category to the chart of accounts

to delete a category from the chart of accounts
to modify a category in the chart of accounts
to age the debtors accounts

incorrect password routine - security

dormant program shell - currently not used

to add a customer account

to delete a customer account

screen for add/modify customer account

routine to view customer account details
program to produce cash report

prints one statement

prints monthly statement header

routine for charge type sales

routine for charge type reversals

routine to display transaction for sale confirmation
routine to display transaction for reversal
confirmation

program for customer menu

screen for displaying customer details

to produce GST report

procedure to display current heading



HELP (X, 1-10)
ICON

MAARS
MANBOOK
MENU (2,3)
PASSWORD
PRINTER
PUDAYSADD
PUDAYSSEL
PUDESTADD
PUDESTSEL
PUORIGADD
PUORIGSEL
PUPRICEADD
PUPRICESEL
PUTIMESADD
PUTIMESSEL
PYMTTYPE

RECRETUR

RECVOUCH

REPMENU
RESERVADD
RESERVSELL
SERVMENU
SHOWLIST (X,1..3)
SYSMENU

TRAVEL

TRAVIO

TRCUSTMT

TRCHACC

28.

all these files relate to the on-line help function

file created but not

currently being used

program to display Maars Access message

manual bookings menu

displays outlines and instructions for menus

program for testing for passwords - security

program for communicating output to printer

program to add/mod public transport days

part of procedure to
procedure to add/mod
part of procedure to
procedure to add/mod
part of procedure to
procedure to add/mod
part of procedure to
procedure to add/mod

part of procedure to

sell public transport

public transport destinations
sell public transport

public transport origins

sell public transport

public transport prices

sell public transport

public transport times

sell public transport

program relating to method of payment

program to print
transaction
program to praint
transaction

reports menu listing

procedure to add/med

reversal documents and record

sales documents and record

new rental services

procedure to sell rental services

services add/mod menu -

procedure to display
options menu

THE MAIN PROGRAM

highlight bar on menus

program to hold widely used procedures

program for processing statements

not used at present



TRCUPYMT

TRGENJNL

TRINDEX

TRMTHBAL

TROPEN

TRPOST

TRSVADP2

TRSVADRE

TRSVSAP2

TRSVSARE

TRYRBAL

WAIT

29,
record customer payment
record general journal entries
reindex databases
program to produce monthly trial balance
program to open databases
program to post transactions to ledger accounts
program to add new public transport services
program to add new rental transport services
program to mark public transport for services
transaction
program to mark rental transport services
transaction
produces year to date trial balance

procedure to display wait message

for

for

A complete listing of the files used in the program is displayed as Exhibit 5.

A greater analysis of the structure and the levels of subroutines used is

covered in the following section.
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EXHIBIT 5
system: Travel Manager
uthor: Clive Mathews
File List
Date: B/15/89
Time: 22:40

Frograms and procedures:
ACCADD (procedure in TRCHACC. FRG)
ACCDEL. (procedure in TRCHACC. FRG)
ACCHOD (procedure in TRCHACG. FRG)
AGE . FREG '
AL.AEM. FREG
CACOMF.FRG
CACUADD. FRG
CACUDEL. .. FRG
CACUSCRL (procedure in CACUADD.FRE)
CACUVIEW. FRG
CASHREEF . FRG
CASTMT1 . FRG
CASTHMTHD. FRG
CHARGE (procedure in RECVOUCH.FREG)
CHARGER (procedure in RECRETUR.FPF®)
CONFIREM (procedure in RECVYOUCH.FRG)
CONFIRMZ (procedure in RECRETUR.FRE)
CUSTMENU. FRG
CUsTS0UT (procedure in TRAVIO.FRG)
GETREF . FRG
HDG (procedure in TRAYVIO.PREG)
HELF.FEG
HELF1 (procedure in HELF.,FRG)
HELF1D (procedure in HELF.PRE)
HELFZ (procedure in HELF.FRG)
HELFZ (procedure in HELF.FPRG)
HELF4 (procedure in HELF.FRG)
HELFS (procedure in HELF.FRG)
HEL.F& (procedure in HELF.FREGE)
HELF7 (procedure in HELF.FREG)
HELF8 (procedure in HELF.FRG)
HELF®? (procedure in HELF.FRG)
HELFX (procedure in TRAVIQO.FRG)
ICON (procedure in TRAVIO.FREG)
MAARS. FRG
MAMBOOE . FRG
MENU (procedure in TRAVIO.FRG)
MENUZ {procedure in TRAVID.FREG)
MENUZ (procedure in EEFMENU. FRG)
FASSWORD. FRG
FRINTER (procedure in TRAVIO.FRG)
FUDAYSADD (procedure in TRSVADFR. PRE)
FUDAYSSEL. (procedure in TRSVSAFZ.FREG)
FUDESTADD {procedure in TRSVADFZ2.FRG)
FUDESTSEL. (procedure in TRSVSAFZ.FRG)
FUORIGADD (procedure in TREVADFZ.FREG)
FUORIGSEL (procedure in TRESVSAF2.FRG)
FUFRICEADD (procedure in TESVADFZ.FRE)
FUFRICESEL (procedure in TREVSAFZ.FRG)
FUTIMESADD (procedure in TRSVADFZ.FRG)
FUTIMESSEL (procedure in TESVSAF2.FRG)
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FYMTTYFE. FRG EXHIBIT 5 (cont)

RECRETUR. FRG
FECVOUCH. FRG
REFFENU. FRG

RESERVADD (proceduire in TREVADRE. FRG)
RESERVSELL (procedure in TREVSARE.FRG)

SERVMENU . FRG

SHOWLIST (procedure in TREAVIO.FRG)
SHOWLISTSE (procedure in TRAVIO.FREG)
SHOWLISTE (pracedure in TEAVID.FPRG)
SHOWLISTX (procedure in TRAVIO.FRG)
SHOWLISTXZ (procedure in TRAVIO.FREG)
SYSMEMU. FRG

TRAVEL . FRG

TRAVIO.FRG

TRECASTMT . FRG

TREHACE . FRG

TRCUFYHMT . FRG

TRGENINL. . FRG

TRINDEX. FREG

TRMTHEAL .. FRG

TROFEN. FRG

TRFOST . FRG

TREVADFLE. FRG

TRSVADRE. FRG

TESVSAFZ. FREG

TREVSARE . PG

TRYRBAL. .. FRG

WALT (procedure in TRAVIO.FPRG)

Frocedure +iless:
TRAVIO. FREG

Databases:
CHARTACE . DEF
CUSTOMER. DEF
INVOICES. DBRF
FUBRSERY. DEBF
FYMTTYFE. DBF
FENTCAT. DRF
RENTSERV.DRF
SORT. DEF
SFARENUM. DEF
SYS. DBF
TEXT.DEF
TRANS. DEF

Index files:
CNUMBER . MTX

FReport forms:
CRLIST.FREM
DAYREF . FRM
DRLIST.FRM
FULIST.FREM
RELIST.FRM

Memory files:
S5AFMEM . MEM
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8.0 OVERALL STRUCTURE

The overall structure of the program is best shown by tree diagrams of the

main program (Travel), and the main subsystems.

A tree diagram of the Travel program is shown as Exhibit 6. The other main

subsystems are referenced from the Travel.

For a more detailed explanation of the overall structure a computer analysis
of the databases and program files is shown as Exhibit 13. A computer
generated Procedure and Function Summary is attached as Appendix 1, and a

detailed Cross-Reference Report is attached as Appendix 3.
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EXHIBIT 6

TRA/VIO TRINDEX

SEE EXHIBIT 7

TRAVEL

TRPOST MAARS MANBOOK CUSTMENU SERVMENU ALARM REPMENU SYSMENU

SEE EXHIBIT 8

SEE EXHIBIT 10

SEE EX

(HIBIT 9

SEE EXHIBIT 12

SEE EXHIBIT 11
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EXHIBIT 7

WAIT HDG MENU SHOWLISTX2 SHOWLIST2 CUSTSOAT SHOWLIST

TRAVIO
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EXHIBIT 8

TRAVIO TRSUSAP2

\

TRAVIO PUORIGSEL

\

TRAVIO PUDESTSEL

\

TRAVIO PUDAYSSEL

\

TRAVIO PUTIMESSEL

\

TRAVIO PUPRICESEL

TRAVIO

MANBOOK

TRSVSARE RECVOUCH RECRETAR

N

TRAVIO RESERVSEL TRAVIO | CHARGE2
I CONFIRM ‘
TRAVIO TRAVIO

TRAVIO CONFIRM CHARGE

l
TRAVIO
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EXHIBIT 9

TRAVIO

CACUADD

CACUSCRT1

CUSTMENU
CAGUDEL CAGUVIEW
TRAVIO TRAVIO

TRCAPYMT

TRAVIO




z i

EXHIBIT 10

SERVMENU
HDG TRSVADPU2 TRSVADRE
HDG SHOWLISTX PUORIGADD HDG SHOWLIST RESERVAD
HDG SHOWLISTX PUDESTADD HDG SHOWLIST
HDG SHOWLISTX  PUDAYSADD
HDG SHOWLISTX PUTIMESADD
HDG SHOWLISTX PUPRICEADD

HDG SHOWLISTX
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EXHIBIT 11

REPMENU

HDG MENUS TRCASTMT TRPOST WAIT TRMTHBAL TRYRBAL CASHREP GSTREP

TN T INON

HDG CASTMTi AGE HDG TROPEN WAIT HDG TROPEN WAIT HDG HDG

CASTMTHD CACOMP
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EXHIBIT 12

HDG PMTTYPE

ALARM

SYSMENU

PASSWORD

HDG

MENU TROPEN TRINDEX TRCHARTACC TRGENJNL

TROPEN
HDG

HDG ACCADD ACCDEL ACCMODTROPEN
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EXHIBIT 13
System: Travel Manager
Authotr: Clive Mathews
Tree Diagram for dabtabases and program files.
Date: 8/15/8%9
Time: 228739

TRAVEL . FRG
WAIT (procedure in TEAVIO.FRBG)
TRINDEX.FRG
CUSTOMER.DEF (database)
TROFEN. FRG
CUSTOMER.DBEF {(database)
RENTSERV. DEF (database)
FUBSERV. DEF (database)
TEXT.DEF fdatabase)
SFAREMUM. DEF (database)
SY5.DEF {(database)
CHARTACC.DRBF (database)
RENTCAT.DEF (database)
INVOICES. DRF (database)
S0RT.DEF (database)
FYMTTYFE. DEIF {(database)
TEAMNS. DEF (database)
WalT (procedure in TRAVIO.FRG)
TREFOST.FRG
HDG (procedure in TRAVIQ.FRG)
MENU (procedure in TRAVIO.FREG)
MAARS . FRG
HDG (procedure in TRAVIO.FRG)
MAMERDOE . FRG
HDG (procedure in TRAVIO.FEG)
MENU {(procedure in TREAVIO.FRG)
TREVEAFZ. FRG
HDG (procedure in TEAVIO.FRG)
SHOWLLISTXZ2 (procedure in TRAVIO.PRG)
FUODRIGSEL (procedure in TREVEAFZ.FRG)
HDG (procedure in TRAVIO.FRG)
SHOWLISTXZ (procedure in TRAVIO.FRG)
FUDESTSEL. (procedure in TREVSAFZ.FPREG)

SHOWLISTXE (procedure in TRAVIO.FREG)
FURAYSEEEL (procedure in TREVSAFZ.FRG)
SHOWLISTXZ (procedure in TRAVIO. FRG)
FUTIMESSEL (procedure in TREVSAFZ.FRGE)
SHOWLISTXZ2 (procedure in TRAVIO.FREG)
FUFRICESEL (procedure in T

AFE L FRE)

SHOWLISTRZ (procedure in TRAVIQO.FRU

FUDESTSEL (procedure in TREVEAFZ. FRGE)
SHOWLISTXE (procedure in TRAVIO.FRG)
FUDAYSSEL (procedure in TRSVYSAFZ.FRG)

SHOWLISTXZ (procedure in TRAVIO.FRG)
FUTIMESSEL (procedure in TREVSAFZ.FRE)
SHOWLISTXZ (procedure in TRAVIO.FRG)
FUFRICESEL (procedure in TRESVBAFZ.FRG)
SHOWLISTXZ2 (procedure in TRAVIO.FRG)

FUDAYS5EL. (procedure in TREVBAFZ.FRG)
SHOWLISTXE (procedure in TRAVIO.FRG)
FUTIMESSEL (procedure in TREVSAFPZ.PREG)

SHOWLISTXZ (procedure in TRAVIO.FRG)
FUFRICESEL (procedure in TREVSAFZ.FPRG)
SHOWLISTXZ2 {(procedure in TRAVIO.FRG)
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FUTIMESSEL (procedure in TRSEVSAFZ.FRE)
HHOWL.ISTXZ (procedure in TRAVID.FRG)
FUFRICESEL (procedure in TREVSAFZE.FRG)
SHOWLISTXE (procedure in TRAVIO.FRE)
FUFRICESEL. (procedure in TRSVSAF2.FRE)
SHOWL.LISTXE (procedure in TRAVIO.FRG)
TREVSARE . FRG
HDG (procedure in TRAVIO.FRG)
SHOWL.IST2 (procedure in TRAVIO.FRG)
FESERVSELL {procedure in TRSEVSARE.FREG)
SHOWLLISTZ (procedure in TRAVIO.PRG)
RECVOUCH. FRG
HDG (procedure in TRAVIO.FPRG)
CONFIEM (procedure irn RECVOUCH.FRG)
CHARGE (procedure in RECVOUCH.FRG)
CUSTSOUT {(procedure in TRAVIO.FRG)
HDG (procedure in TRAVIO.FREG)
CUSTES0UT (procedure in TRAVIO.FRG)
HDG (procedure in TRAVIO.FREG)
FECEETUR. FRG
HDG {(procedure in TRAVIO.FREG)
CONMFIRMZ (procedure in RECRETUR.FRG)
CHARGEZ (proceduwre in RECRETUR.FREG)
CUSTS0OUT (procedure in TRAVIO.FREG)
HDG (procedure in TRAVIO. FRG)
CUSTEOUT (procedure in TRAVIO.FREG)
HDG (procedure in TRAVIO.FPREG)

AUSTHMENU. FRG
HDG (procedure in TRAVIO.FRG)
MENMU {procedure in TEAVIO.FRE)
CACUADD. PEG
CACUSCRL (procedure in CACUADD. FRG)
CACUDEL. FRG
HDG (procedure in TRAVIO.FRG)
CUSTS0UT (procedure in TRAVIO.FRG)
HDG (procedure in TRAVIO. FRG)
CACUVIEW. FRG
CUSTSAUT {(procedure in TRAVIO.FRG)
HDG (procedure in TRAVIO.FREG)
TRCUFYMT . PRG '
HDOG (procedure in TRAVIO.FRG)
SERVMEMU. FRG
HDG (procedure in TRAVIO.FEG)
MENU (procedure in TRAVIO.FRBG)
TREVADFZ. FRG
HDG (procedure in TRAVIO.FEG)
SHOWLISTX (procedure in TRAVIO.FPRG)
FUORIGADD (procedure in TRSVADFZ.FRG)
HDG (procedure in TRAVIQ.FRG)
SHOWL.ISTX (procedure in TRAVIO.FRG)
FUDESTADD (procedure in TRSVADFZ.FRG)
HDG (procedure in TRAVIO.FRG)
SHOWLISTX (procedure in TRAVIO.FRG)
FUDAYSADD (procedure in TRSVADFZ.FRG)
HDG (procedure in TRAVIO.FRG)
SHOWLISTX (procedure in TRAVIO.FRG)
FUTIMESADD (procedure in TRSEVADFZ.FRG)
HDG (procedure in TRAVIO.FRG)
SHOWL.ISTX (procedure in TRAVIO.FREG)
FUFRICEADD (procedure in TRSVADFZ.FREG)
HDG (procedure in TRAVIO. PRG)
SHOWLISTX (procedure in TRAVIO.FRG)



FUDESTADD (procedurézfn THREVADF2. FRE)
HDG (procedure in TRAVIO.FRG)
SHOWLISTX (procedure in TRAVIO.FRE)
FUDAYSADD (procedure in TRSVADF2.FRG)
HDG (procedure in TRAVIO.FRG)
SHOWL.ISTX {procedure in TRAVIO.FPRG)
FUTIMESADD (procedure in TRSVADFZ.PRE) -
HDG (procedure in TRAVIO.FRG)
SHOWLISTX (procedure in TRAVIO.FRG)
FUFRICEADD (procedure in TRSVADF2.FRE)
HDG (procedure in TRAVIO.FRG)
SHOWLISTX (procedure in TRAVIO.FRGE)
FUDAYSADD (procedure in TRSVADFR2.FRG)
HDG (procedure in TRAVIO.PRG)
SHOWLISTX (procedure in TRAVIO.FFRG)
FUTIMESADD (procedure in TRSVADF2. FRG)
HDG (procedure in TRAVIO.FRG)
SHOWLISTY (procedure in TRAVIO.FRG)
FUFRICEADD (procedure in TRSVADFZ.PREG)
HDG (procedure in TRAVIOD.FPRG)
SHOWLISTX (procedure in TRAVIO.FRG)
FUTIMESADD (procedure in TRSVADFZE. FRG)
HDG (procedure in TRAVIO.FRG)
SHOWLISTY {(procedure in TRAVIO.FRG)
FUFRICEADD (procedure in TRSVADEZ. PRE)
HDG (procedure in TRAVIO.PRG)
SHOWLISTX (procedure in TRAVIO.FREG)
FUFRICEADD (procedure in TRSVADFZ.FRE)
HDG (procedure in TRAVIO.FREG)
SHOWLISTY (procedure in TRAVIO. PRE)
TREVADRE. FRE
HDG (procedure in TERAVIO.FREG)
SHOWLIST (procedure in TERAVIO.FRG)
FESERENVADD (procedure in TRSVADRE.FRG)
HDG (procedure in TREAVIO. FRG)
SHOWLIST (procedure in TRAVIO.FRG)
ALLARM. FRG
REFMENMU. FREG
HDG (procedure in TRAVIO.FEG)
MENUE (procedure in REFMENU.FRG)
TRCASTMT . FRG
HDG (procedure in TRAVIO. FRE)
CASTHMTL . FRG
CASTMTHD.FRG
CACOMF. FRG
AGE . FRG
TRFOST . PRG
WAIT (procedure in TRAVIO.FRG)
TRMTHRAL . FRG
CHARTACC.DEF (database)
SORT.DEF {(database)
HDG (procedure in TRAVID.FPRG)
TROFEM. FRG
CUSTOMER.DEF (database)
RENTSERV.DBEF (database)
FUBSERV.DEF (database)
TEXT.DEF (database)
SFAREMNUM.DEF {(database)
8Y5.DEF (database)
CHARTACC.DEF (database)
RENTCAT.DEF (database)
INVOICES. DEF (database)
SORT.DRF (database)
FYMTTYFE. DBF (database)
TRAMS. DBF (database)
WALT (procedure in TRAVIO.FREG)
WAIT (procedure in TRAVIO.FRG)
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TEYREAL. . FRG
CHARTACC.DRF (database)
SORT.DEF (database)
HDG (procedure in TRAVIO.FRG)
TROFEM. FRG
LUSTOMER . DEF  (database)
FENTSERV.DEF {(database)
FUBSERV.DEF {(database)
TEXT.DEF (database)
SFAREMUM. DEF (database)
5Y5.DBF (database)
CHARTACC.DEF (database)
RENMTCAT. DEF (database)
INVOICES. DEF (database)
SORET.DBF (database)
PYMTTYFE.DBF (database)
TRAMS. DBF (database)
WaTT (procedure in TRAVIO.FRG)
WALT (procedure in TRAVIO.FRG)
BSTREF «FP&EBE
HDG (procedure in TEAVIO.FRE)
CASHREER . FRG
HDG (procedure in TREAVIO.FRE)
SYSHMENU. FEG
HDG (procedurse in TRAVIO.FRE)
MENU (proceduwre in TEAVIO.PRG)
FYMTTYFE. FRE
HDG (procedure in TRAVIOD.FREBE)
FASSWORD. FRG
ALARM. FRG
TROFEM. FRG
CUSTOMER . DBF {database)
RERTSERV. DEF (database)
FUBSERY.DBF (databame)
TEXT.DEF (database)
SFARENUM. DEF {(database)
SYS.DEF (database)
CHARTACC. DEF (database)
FENTCAT.DBF (database)
INVOICES. DBF {(database)
SORT.DEF (database)
FYMTTYFE. DBF (database)
TRAMS . DBF (database)
WALT (procedurse in TRAVIO. FRG)
TRINDEX.FRG
CUSTOMER. DBF {(database)
TROFEN. FRG
CUSTOMER.DEBF (database)
RENTSERY.DEF (database)
FUBSERY.DEF (database)
TEXT.DEF (database)
SFARENUM. DBF (database)
SYS5.DBF (database)
CHARETACC.DEF (database)
FENTCAT.DBEF {(database)
INVOICES.DEF (database)
SORT.DEF (database)
FYMTTYPE . DBRF {(database)
TRAMS . DEF (database)
WALT (procedure in TEAVIO.FRG)
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CHARTACT. DEF (database) S

HDG (procedure in TRAVIO.FRG)

ACCADD (procedure in TRCHACC.FRG)

GCCDEL. (procedure in TRCHACC.FRG)

ACCMOD (procedure in TRCHACC.FRG)

TROFERN. FRG
CUSTOMER. DEF {(database)
RENTSERV. DEBF (database)
FUBSERV.DEF (database)
TEXT.DRBF (database)
SFARENUM. DBEF {database)
SY5.DEEF (database)
CHARTACC. DBF {(database)
RENTCAT.DREF (database)
INVOICES.DRF (database)
SORT.DEF {(database)
FYMTTYFE.DBF (database)
TaNS . DEF (database)
WALT (procedure in TRAVIO.FRG)

THREEMINL. . FRG

TRANE . DEF (databease)

CHARTACC. DEBF (database)

HDG (procedure in TRAYV IO FRE)
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DATABASE STRUCTURE

The Database structure is vital to the efficient and effective use of computer

resources. Well planned database structure can eliminate redundancy, maintain

control of requests, allow changes to be made to the schema, and assist in the

production of meaningful reports.

A database structure must be designed to acheive the following objectives:

Control Redundancy

Redundant data occupies space and is wasteful. A well designed
database stores the data only once, which controls redundancy and

improves the performance of the system.

Be Easy to Learn and Use

A database must be user-friendly in its use. Data must also be able to

be modified without affecting the use of that data.

Data Independence

The database must be flexible to allow changes in software and
hardware. The database must be able to be ‘finetuned’ to improve

performance when linked with other software.

More Information at Low Cost

The cost of use, storing and modifying data must be kept to a minimum.

Accuracy and Integrity

The accuracy refers to the need for data quality and content to be
constant. Integrity refers to the detection and correction of

inaccurate data.
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6. Recovery from Failure

The database must be able to be recovered quickly and at low cost

while ensuring continued accuracy and integrity

7. Privacy and Security

Security measures must be taken to prevent unauthorised access.
Security also means that databases are protected from various forma of

destruction.

8. Performance

This relates to response times for inquiries by data users. This will

vary depending on the nature of the information being retrieved.

When designing Travel Manager each of the above issues was considered and the

individual databases were designed to reflect these needs.

A detailed breakdown of the structure of each individual database used is
shown as Database Structure Summary in Appendix 2, and an alphabetical listing

of the individual fields used is shown as Dictionary in Appendix 4.

To demonstrate how the individual databases were designed I will examine the

Customer.Dbf (shown as Exhibit 14) and explain the fields and their respective

sizes.

Number This is a computer generated customer number allocated when the
account is opened. 4 digits was considered to be sufficient for
this client allowing up to 9999 clients.

Name

These fields were obviously for recording name and addresses.

Addrl..3



Bystem: Travel
Author:
Database Structure
Date: 8/1%5%/89
Times 2:39

o}
-

Mariea

Structure for datab
Mumber of data reco
Date of lawst updale
Field Field name

1 NUFEBEFR

2 NAME

S ADDREL

4 ADDRZ
7] ADDRE
& PHONE

7 CELIMIT
8  FMONTHA

5 MOMTHS
160 CURRKEMT
11 BALANCE
L2 YRTODATE
15 CONTACT
14 NUMITRANS
15 MONTHIL
14 TRAMNS

17 DERTOR
Total Xk

XK

Used by:
Used by:

TRINDEX. FR
TROFEM. G
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EXHIBIT 14

e
Clive Mathaws
SILUnmary

ase o CUSTUOMER. DEF
Fole o 14

3 /15789
W et

£

Type
Mumer i
Character
Character !
Chiaracter A0
Character 20
Character 13
Mumeric o
Flumer i ¢ 9
Mumeric =
Mumeric &
Puimer e 7
Movme i
Character
Rlumer i N
Blme i ¢ 7
l.ogical 1
Logical L

(&

Dec



Phone

Crlimit

Month3

Month2

Monthl

Current

Balance

Yrtodate

Contact

Numtrans

Trans

Debtor

48.
This allowed space for the Std code and up to a 7 digit phone

number.

This referred to the credit limit on the client account
Month3, Month2, Monthl and Current referred to the ageing of the

accounts, showing amounts outstanding.

Balance referred to the ending balance of the account.

The 9 digits allowed amounts up to $999999.99 to be recorded.

This kept a continuous record of the total sales for the year to

date. Amounts up to $9999999.99 allowed.

This field recorded the contact name of the account if there were

engquiries.

This recorded the total number of transctions processed through

the account.

This identified whether any transactions had been processed in the
current month or if there was a balance other than $0. If so, then

a statement was run at month end.

In order to faciltate faster processing, both the debtors and
creditors are stored in this database. This field determines

whether the customer is a debtor, creditor or both.
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10.0 OPERATION OF THE SYSTEM

The basic relationships inherent in the system have already been explained in

Section 8 (Overall Structure). The purpose of this section is to explain what

Travel Manager is, and how to use it.

Travel Manager 1is a powerful new application for use in the
retail travel industry. Travel Manager was designed with the

needs of the travel agent in mind.

Travel Manager is a wuser friendly, menu driven program that
records sales transactions, produces transaction records and

processes the firms accounting records to trial balance stage.

Travel Manager provides wuseful accounting information and
maintains a general ledger as well as Accounts Receivable and
Accounts Payable subsidiary ledgers. Debtors statements are

produced on standard R201/AL statement paper.

Travel Manager 1is self explanatory to the user; the following

manual is provided to clarify certain operations.

Travel Manager provides online help for most screens of the

program. This help can be accessed at any time by hitting the
YF1r Xey.,
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SYSTEM REQUIREMENTS

Travel Manager requires an IBM Compatible XT or AT computer to

operate. Travel Manager can be wused on machines with any

graphics card.

Travel Manager requires 512K of RAM, 1 hard disk drive and 1
floppy disk drive. The capacity of the hard disk will depend
upon the number of customers, services and transactions of the
firm, however a 10mb hard drive is sufficient for all but the

largest of organisations.

Travel Manager may also be used in a network environment.

INSTALATION PROCEDURE

Before Travel Manager will operate, it is necessary to install

the program onto the hard disk drive.

This is done as follows:
1. Insert the #1 disk in drive "A".
2. Type “a:" then hit "ENTER".

3. Type "hdinst".

The computer will load Travel Manager onto the Hard Disk.
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OPERATION INSTRUCTIONS

To start Travel Manager after turning on the computer, change
into the travel directory (cd\travel) then type "travel" "ENTER",

or if your computer has a menu system, simply choose the "Travel

Manager" option.

Shown below is the Travel Manager opening menu. All screens in
the program are headed with the current operation or title, and
the date. To ensure transactions are correctly recorded, the date
should be checked when the program is first entered. If the date

is incorrect it should Dbe alter using SET DATE in the OPTIONS

Menu.
FEITRAVEL HANAGERESH Date: 12/08/8%
|
HAIN HENU How to use the Progranm |
Log Into Haars Start
Hove the highlighted bar in the menu to any l
Manual Bookings selection and press the Enter key -
The and keys on the right side of the |
Customer Menu keyboard move the highlighted bar. l
Seryices Menu
Erit
Reports and Listings Highlight EXIT at the bottom of the menu

then press Enter -
Options Menu

Daily Backupk Shutdown | |By I Stephens and C Mathews

Henu Options:



Options on the menus are selected by moving the highlighted bar
then pressing enter, or by typing the first letter of the
required option. If arrow keys are used for selection, then
brief descriptions of the highlighted option are displayed on the

bottom line of the screen.

MAIN MENU OPTIONS

LOG INTO MAARS

This option is used to access the Maars on-line booking network.
Instructions on how to access the Maars network are contained in

the Maars Network Instruction Manual.

MANUAL BOOKINGS

This option allows the operator to book or cancel services that
do not subscribe to the Maars network. Choosing this option will
display the Manual Bookings Menu to the wuser. This Menu is

discussed later.
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CUSTOMER MENU

The Customer Menu provides functions to allow the addition,
modification deletion and inspection of customer files. The
routine to record customer account payments is also included in

the Customer Menu. These operations are described later.

SERVICES MENU

This menu is accessed by selection, then entry of the correct
password. This password is password one and can be altered from
the options menu. Entry of an incorrect password will result in
the sounding of an alarm. The services menu allows the addition

or modification of Rental or Public Transport type services used

in the manual booking routine.

REPORTS AND LISTINGS

This option accesses the Reports and Listings Menu via password

2, discussed later.
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OPTIONS MENU

The Options Menu provides miscellaneous program functions via

password 3. These options are discussed later.

DAILY BACKUP & SHUTDOWN

This option saves the days transactions, posts them to ledger

accounts then backs up data to floppy disk.

MANUAL BOOKINGS MENU OPTIONS

RECORD HANUAL BOOKINGS Date: 12/08/89
I

CHOOSE AN OPTION How to use the Progran
Public Transport 3ale Start :

Hove the highlighted bar in the menu to any
Rental Services Sale selection and press the Enter key -

The and keys on the right side of the |
Sale Transaction keyboard move the highlighted bar. |

Reversal Transaction
Exit

Cancel Selections Highlight EXIT at the bottor of the menu
then press Enter -!

BUIT By | Stephens and C Hathews

L ] 1

ftenu Options:
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Shown above is the Record Manual Bookings Menu. This menu is to

record or reverse a manual bhooking.

The first two options on the menu allow the user to mark services

for a transaction.

The second two options determine the type of transaction perform

necessary operations and printing transaction details. The

Cancel Selections option removes all service marks.

Shown below 1is the screen for marking public transport records

for sale or reversal.

FUBLIC TRANSPORT SALES Date: 12/08/89

Category:

From:

To:

Day:

Time:

Service:

Price:
PLANES
TRAINS
TEST
BUSSES
ROD
QuIT
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Category, origin, destination, day, time and service are chosen
by moving the highlighted bar on the list of available options to
the desired <choice then pressing enter. Choosing "QUIT" will

return the user to the previous option list.

The final screen for marking options is shown below. Firstly the
month and year of the booking must be entered. The program then
produces the calendar for that month. The user must then enter

the date of the booking, followed by the ticket or voucher

number .

PUELIC TRANSPORT SALES Date: 12/08/89%
Category: FLANES October 1987

From: PALMERSTON NTH Sun Hon Tue Wed Thu Fri Sat
To: WELLINGTON I 2 & & & & ¥
Day: HONDAY B 210 11 12 13 14
Time: LAY 15 1647 8 15 20 2
Service: AIR NEW ZEALAND 22 3K K AW
Price: 27 3 3l

Enter Month Required: 10 Year: 89

Enter Date of Booking 18/10/89 AIR NEW ZEALAND  75.00
Enter Ticket Number 76548

ADD

guIT
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After marking services required, a transaction type must be
selected from the Manual Bookings Menu. Upon doing this, the
customer name and consultant number are requested., then the
transaction is displayed on the screen (below) for confirmation,

then the sale or reversal document is printed.

CUSTOMER: JOE BLOGGS DATE: 14/03/87  CONSULTANT: 123
TICKET/VOUCHER
DESCRIPTION HUMBER TOTAL GROSS
SUBTOTAL .00
65T .00
TOTAL .00

I5 the fbove Correct Y

Next the wuser must enter the payment method used. Selection

again 1is made using arrow Keys then ENTER.

PRYMENT METHOD ENTRY Date: 14/08/89

Amount Payable: 84.38
CHARGE

CASH

CHEBUE

ViSA

BANKCARD

DINERS

AMEX



If the transaction

prompted for the Customer's account number,

is

58.

a "Charge"

transaction,

details are displayed for confirmation.

CUSTOMER DETAIL SCREEN

Date: 12/08/89

CUSTONER NUWBER 1003

CONTACT PERSON: JOE BLOGGS
CUSTOMER NRME : JOE BLOGGS LTD

RDDRESS :+ 15 BLOGGS ROAD
RDL
TAIHAPE
PHONE : (1231987654
TOTAL BALANCE : 4347.52
CURRENT i 0,00
ONE MONTH ¢ 1000.00
THO HONTHS i 2000,00

THREE MONTHS & OVER :  1567.32

CREDIT LINIT

Is this The Correct Customer? (Yies,{Nlo,(Bluit @

The

user has the option to quit,

300,00

the

after which,

user 1is

customer

for cases such as the customer

being in excess of his credit limit.

When payment amounts equal the sale price,

Invoice is issued.

a Credit Note or

Tax
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CUSTOMER MAINTENANCE MENU

The options on the Customer Maintenance Menu are fairly straight

forward.
CUSTOMER MAINTENANCE FUNCTIONS Date: 14/08/89
CUSTOMER HAINTENANCE MENU How to uze the Progranm
Add  a Customer Start
Move the highlighted bar in the menu to any
Hodify a Customer szlection and press the Enter key -
The and  keys on the right side of the |
Delete a Customer neyooard move the highlighted bar.
Yiew a Customer
Exit
Record Payments Highlight EXIT at the bottom of the menu
then press Enter -
TRAVEL ~ MAIN  MENU By 1 Stephens and C Hatheus

Henu Options:

The add customer routine prompts for data as shown below.
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CUSTOMER NUMBER 1003

CUSTOMER NAME
CONTACT NAHE

RDDRESS

FHONE - (O

CREDIT LINIT & 0.00

MODIFY A CUSTOMER uses a similar screen to alter data held on a

customer. The account number for the customer must, however,

first be entered

DELETE A CUSTOMER prompts for for customer number then displays
account details for confirmation of deletion. A customer with an

outstanding balance may not be deleted from the file.

VIEW CUSTOMER DETAILS simply displays information held on a

customer after entry of their number.

RECORD CUSTOMER PAYMENTS, prompts for account number, amount and
receipt number. The transaction is then recorded for display on

the statement, and the customer's outstanding balance is adjusted

accordingly.
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SERVICES MENU

The services menu (below) allows the user to add or alter Public

Transport or Rental Type services, that do not subscribe to the

Maars Booking Network.

Date: 12/08/69

SERVICES MAINTENANCE HENU How to use the Program
fdd/Rlter Public Start
Hove the highlighted bar in the menu to any
Add/Alter Rental selection and press the Enter key -

Thie and  keys on the right side of the |
keyboard move the highlighted bar.

Enit
Highlight EXIT at the bottom of the menu
then press Enter -

TRAVEL  MAIN  HENU By 1 Stephens and C Hathews

Menu Options:

The format of screens for addition and modification is similar to
that of marking services for sales or reversal. Upon selection
the add/alter option, lists of categories recorded are displayed,
as well as an an add option for the entry of new categories. -The

quit option returns the operator to the previous list of options,

oY menu.
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The process for adding or modifying origins, destinations, days,
times and services follow require the same steps as adding or
modifying categories. When entering new services, the user must

also enter the price, commission rate and whether GST applies.

When a category (etc.) is selected the program is in modify mode.
Firstly the wuser has the option to change the recorded
description/name. The program then allows the user to add or
modify the next "layer" of options. For example, 1if a  user
wishes to alter a category. the category name is prompted for
possible change, then a list of options (public transport) or
services (rental services) is displayed, as well as the option to

add more origins/services.
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REPORTS AND LISTINGS MENU OPTIONS

Travel Manager provides a number of useful management reports as

shown in the menu below.

LISTINGS AND REPORTS MENU Date: 14/08/39
LIS TLNGS REPDRTS
Rental Services List Print Monthly Stats

Fublic Transport List baily Keport

Debtors List Month’s Trial Balance

Creditors List Year’z Trial Balance

B5T Fosition Report

Cash Fosition Report

TRAVEL HAIN NMENU

The reports provide the following information.

RENTAL SERVICES LIST provides a listing of all non—-Maars rental
type services, grouped on category, including commission rates,

locations, prices etc. for each service.
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PUBLIC TRANSPORT LIST provides a listing of all non—-Maars public

transport type services, also grouped on category as well as

origins, destinations, prices etc. for each service.

DEBTORS LIST provides an aged listing of debtors and Dbalances.

Each age column and total is totaled for control purposes.

CREDITORS LIST provides a listing of creditors and amounts owed

to each, which is totaled to provide management information.

PRINT MONTHLY STATEMENTS produces monthly statements to debtors
on standard R201/AL statement paper. Data is backed up to floppy
disk Dbefore statements are printed. After statements are
produced, the user is asked if debtors accounts are to be aged.
If an error has occurred during printing, accounts should not be
aged; the data should Dbe restored from floppy disk and

statements reprinted.

DAILY REPORT provides a one line summary for each of the day's
transactions, with a total of +the net amount of the days
transactions. The report is grouped on general ledger numbers
with a sub-total for each group. Included in each line is the
time the transaction was recorded, the date the transaction
occurred, the general ledger posting number and ‘_the

debtors/creditors posting number where applicable.



MONTHS TRIAL BALANCE provides a trial balance for the month to
date. After printing the trial balance, the option is provided

to age the trial balance into the year column

YEARS TRIAL BALANCE provides a trial balance for the year up to
the date of the last aging of the monthly trial balance. At year

end, the monthly trial balance should be aged, then a yearly

trial balance produced. The accountant should next perform
closing journal entries, then print and re-age the monthly trial
balance, then re-print the vyearly trial Dbalance. Finally,

reversal transactions should be entered and the monthly trial
balance again printed and aged, and the vyearly trial balance

produced. These reports should be used to help produce annual

accounts.

GST REPORT is a simple GST summary on inputs and outputs, showing
the net GST owing/owed. This report helps the accountant produce
the GST return and provides him with the information required to
perform necessary journal entries upon the completion and payment

of the return.

CASH REPORT is a report for management to allow the determination
of cash position at any time. The report shows bank balance
(Note: this does not include un-banked credit cards), :plus
accounts, receivable, less accounts payable and plus or minus net

GST owing/owed.



OPTIONS MENU
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The options menu provides additional program functions as shown

below.

SYSTEM OFTIONS PROGRAMS

Date: 12/08/89

OFTIONS MENU

Add New Payment Method

Mem Variables Changes

Backup Data

Restore Data

Chart of Accounts

General Journal Entries

Set Date

TRAVEL  HRIN  HMERU

row to use the Frogram

Start

fove the highlightzd bar in the menu to any
selection and press the Enter key -J

The and keys on the right side of the
keytoard move the highlighted bar.

Exit
Highlight EXIT at the bottom of the menu
then press Enter -

By I Stephens and C Hathews

|
[

Henu Options:

ADD NEW PAYMENT METHOD allows the user to add or alter methods by

which the customer may pay for services.

General Journal posting account must also be entered.

When adding methods,

a



67.

MEM VARIABLE CHANGES allows the user to alter system passwords

and GST rate. Entry of password 5 is necessary to access this

option.

BACKUP DATA backs up data held on the hard disk drive onto floppy
disks. This function is also performed automatically upon shut
down. At least two generations of backups should be kept at all

times, at least one copy at a separate location.

RESTORE DATA allows restoration of backed up data from floppy

disk after corruption or some other mishap.

CHART OF ACCOUNTS allows the user to add, modify or delete chart

of accounts categories and headings. This routine is fully self

explanatory.

GENERAL JOURNAL ENTRIES. This option allows the user to enter

transactions that are not performed automatically by the sales

and reversal routines.

Account number, transaction date and debit and credit amounts are
prompted for. Transactions are aborted by the entry of zero for
both debit and credit. A running balance is displayed throughout
the transaction; when this balance is zero (ie debits and credits
are equal) the user has the option to abort, save or continue the

journal entry.
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SET DATE. This option allows the user to change the system time
and date if it is not correct. NOTE: for the accurate recording

of transaction, it must ensure the system date and time are

correct.
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11.0 PROBLEMS ENCOUNTERED

This section highlights the difficulties encountered while programming. These
can be divided into three main categories:

a) Hardware limitations

b) Software limitations

c) Other

Hardware Limitations

* the machine being used for programming and compiling was a PC XT Clone.
The main source of frustration was the time being taken to compile from

source to object code.

* as the program grew there were problems encountered with the RAM

capacity of the machine. Another machine with 640K RAM was needed to

complete the program.

Software Limitations

* the programming language being used was Dbase III+. It was found that
Dbase will only allow 10 databases to be open, and in use at the same
time. This caused time delays during the original stages of the program,

and required some restructuring from the initial plan.

the problem with accessing databases was not only restricted to Db§§e.
The Compiler being used would only allow a maximum of 15 databases to be

accessed simultaneously. Once again some restructuring was required.

The compiling program allowed up to 14 databases to be open at one time. This

initially was another limitation that required restructuring to take place.



Other

10

Implementing Problems

*

Acceptance - the staff were initially reluctant to use the new

system.

%

Training - this was necessary and took longer than anticipated because
of the lack of computer literacy of the staff and the Manager. Many

simple aspects almost taken for granted had to be covered.

Adjustments - during the implementation stage there were several minor
modification that had to be made because the information collected had

been misinterpreted.

Initial Delays - it took longer than expected to get the system
operational because of the modifications and the staff training and this

caused unwanted tension.

Conversion from manual to computerised system - the staff are still not
using the system to its fullest. For a period of time both the manual
and the computerised sytem will be operated in parallel until the
Manager feels confident that he and the rest of his staff are able to

use the computer effectively.

Design Problems

*

Obtaining information from the client - this was often difficult and
time consuming. The clients’ staff were initially reluctant to talk

about their jobs and general procedures.
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There was also a lack of basic information that should have existed such

as procedures documentation and job descriptions.

* The problems of obtaining information meant that additional time was
taken due to having to stop designing/programming to get vital pieces of

information as they were needed.

General

* there was a difficulty translating some design ideas to program code.
This was due to the fact that the programmers were reaching the extremes

of their programming abilities (as well as that of Dbase).

* there was also the problem that too much data (some later discarded) was
being stored. This was an example of the information overload syndrome

where all data is stored in the ‘hope’ that it may be useful.

* some aspects of the program were practical but not aesthetically
pleasing. This lead to conflict between what we wanted and what was

possible.
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12.0 CONCLUSIONS

The programming of an individually tailored information system for the travel
agent appears to have been successful. The manager believes that the package
is commercially viable, after various modifications. Several other travel

agencies have been shown the package and have expressed interest.

The project proved valuable because it highlighted the difficulty in system
design and programming. The program took several months to design by the
author and several more to program. The testing was an important stage, and

required many minor modifications to be done.

The project would not have be economically feasible for the travel agent if
commissioned as a software program to be specifically developed. Customised
packages are unique to each client and this means that the cost is much higher
than a pre-designed package that is being marketed to the industry. The author

feels that the cost factor would have been excessive.

The program designed is a totally integrated package that incorporates all
aspects of the travel agency’s manual system and increases speed and

efficiency, providing management and accounting information on a timely basis.
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CSystem: Travel Manaoer APPENDIX 1 -
Authors - . Clive Mathews
Frocedure and Function Suammary

Date: 8/15/8%

Time: 2E:38

TRAVIO. FRG
Contaims: HDG (lines X3 to 39)
Called by: TRAVEL.FRG
Called by: CUSTSOUT (procedwe in TRAVIO.FEREG)
Called by: MaARE.FREG
Called by: MANBOOK. FRG
Called by: CUSTHMEMU.FRG
Called by: SHERVMERNU. FRG
Called by: REFMENU.FRG
Called by: SBSYSMERNU.FREE
Called by: TREVHAFE.FRD
Called by: TREBVHARE.FRG
Called by: RECVOUCH.FPREG
Called by: RECREETUR. PR
Called by: CACUDEL.FE
Called bys TRCUFYMT.F
Called by: TRSVADFZ.FRC
Callead byv: TRSEHVADRE.FRG
Called by: TRCASTHMT.FRG
Called by: TEMTHEBAL.FEG
Called lyy: TE?FUHL.FEG
Called bys BHTR 5
Called by: CAE = :
Called by [(Hff\f G
Called by: TRCOHACC.FRD
Called byr TROGERIMNL..FRE
Called by: FPUORIGSEL (proceduwe in TREVBAFI.FRG)
Called bye FUORIGADD (procedw e in TREVADFE.FREG)
Called by: FPUDESTADD (procedure in TREVADFZ.FRE)
Called by: FUDAYSADD (procedure in TREVADFZ.FPRG)
Called by: FUTIMESADD (procedure in TREVADF2Z.FPREG)
S Called bys PUFPRICEADD {(procedure in TREVADFZ.FRG)
Called byr: RESERVADD (procedurs in TREVADRE.FRGE)
Contains: FRINTER (lines 40 to 47)
Calls: CUSTSO0UT (procedure in TRAVIO.FRG)
Contains: CUSTSO0UT (lines 48 to &8)
Called by: FRINTER {(procedwe in TRAVIO.FRG)
Called by: RECYOUCH.FEG
Called by: RECERETUR.FRG
Called by: CACUDEL.FRD
Called by: CACUVIEW.FRD
Called by: CHARGE (procedure in RECVOUCH.FRE)
Called by: CHARGEZ {(procedure in RECRETUR.FRG)
Calls: HDG {procedure in TRAVIO.FREG)
Contains: HELFX (lines &9 to 7&)
Contaimns: ICOM (lines 79 to 82)
Contains: WAIT (lirnes %& to 100)
Called by: TRAVEL.FRG
Called by: RKEFMEMU.FEG
Called by: TROFEM.FRE
Called by: TEMTHBAL.FRG
Called by: TRYRRBAL.FREG




T
APPENDIX 1 (cont)
Contains: MENU (lines 109 tao 160)
Called by: TRAVEL.FEG
Called by: MANBOOE. FRG
Called by: CUSTMENU.FRG
Called bv: SERVMENU.FRG
Called by: SYSMENU.FRG
Contains: MEMUZ (lines 161 to 183)
Contains: SHOWLIST (lines 184 to 226)
Called by: TRSVADEE.FRG
Called by: RESERVADD (procedure in TRSEVADRE.FRG)
Contains: SHOWLISTX (lines 227 to 27%)
Called by: TRSVADFZ.FRG
Called by: FUORIGADD (procedure in TRSVADFE.FRE)
Called by: FUDESTADD (procedure in TRSVADFZ.FRE)
Called by: PUDAYSADD (procedure in TRSVADFZ.FREG)
Called by: FUTIMESADD (procedure in TREVADF2.FRE)
Called by: FUFRICEADD f{procedure in TREVADFZ.FPRG)
Contains: SHOWLISTXZ (lines 274 to 314)
Called by: TRSVSAFZ.FRG
Called by: FUORIGSEL (procedure in TRSVSAFZ.FREG)
Called byr FUDESTSEL (procedure in TRSVOAFPZ.FPFRG)
Called by: FUDAYSSEL (procedure in TRSVSAFPZ.FRG)
Called by: FUTIMESSEL (procedure in TRSVSAFZ.FRBG)
Called by: PUFRICESEL (procedure in TREVSAFZ.FRE)
Contains: SHOWLISTZE (lines A1% ta 356)
Called by: TRSVSARE.FRG
Called by: RESERVSELL {(procedure in TREVEARE.FREG)
Contains: SHOWLISTE (lines 357 to 2910)
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APPENDIX 2
System: Travel Manager
Aut hor: Clive Mathews
Database Structure Summary
Date: 8/15/89
lames L8157

Structure for

database » CUSTOMER. DEF
Number of data records = 14
Date of last update H G/15/89
Field Field name Type W dthy Dec
1 NUPFRER Mume i o 1)
2 NAME Character a0
3 ADDR1 Character 0D
4 ADDRZ Character S0
5 ADDRE Character 20
& FHONE Character 12
& CRL_IMIT Mumer ic e 2
8 MONTHZE Mumer ic 7 2
9 MONTHZ2 Numeric 9 2
10 CURRENT Numer i 2 7
11 BALANCE Mumer ic L7 2
12 YRTODATE Mumeric 10 2
1% CONTACT Character IO
14 NUMTRANS Mumer ic &
15 MOWNTHL Mumer ic 9 2
14 TRAMS Logical 1
17 DEERTOR l.ogical 1
¥ Total XX g
Used by: TRINDEX.FRG
Used by: TROFEN.FRG
Structure for database : RENTSERV.DBEF
Number of data records = 4
Date of last update :  8/15/89
Field Field name Type Width Dec
1 CATAGORY Character 15
2  NAFME Character 13
S LOCATION Character 15
4  LOCATIONZ Character 15
9 RATE Numeric e 2
& FERIOD Character 10
7 PFPERIODZ Numer ic 4} 1
8 VOUCHER l.ogical 1
¥ DATE Date =]
10 COMMRATE Numeric = =
11  NUMRER Numeric 10
12 68T Logical
Z  GLNUMEER NMumaric 4
14  DLNUMEBER Numer ic 24
¥k Total %% 116

Used by:

TROFEN.FRG
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APPENDIX 2 (cont)

Structure for datab
Number of data reco
Date of lzzt undate
Field @Mield name

1 CAaTEGORY

2 ORIGIN

2 DESTINATIO

4 DEFARTURES

o TIMes -

& MAME

7 FRICE

a VOUCHER

7 DATE

1O COMPMEATE

11 NUMRBER

12 65T

1% GLNUMBER

14  DILRUMBER
% Tobkal ®ik

Used by: TREOFEN.FRG

Dec

Structure for datab
Number of data reco

Date of last update
Field Field name

T L3
¥*¥ Total ¥x

Used by: TROFEN.FREG

Dec

Structure +or datab
Mumber of data reco
Date of last update
Field Field name

1 RETNUM
¥ Total *i%

Used by: TROFEM.FREG

Structure for datab
Number of data reco
Date of last update
Field Field name

1 INVMUMBER

2 RETHUMEBER

32 LASTFOST
X Total kX

Used by: TROFEN.FREG

ase : PUBSERV.DEF
(= 29
- 8715789
Type Width
Character 15
Character 15
Character 15
Character
Characteyr 15
Character 15
Numeric =}
lLogical h.
Date &
Mumeric o
Mumeric 10
Logical 1
Bumer ic 4
Mumer ic i
1352
ase 1 TEXT.DEF
rds 10
8/15/89
Type Width
Character )
&1
ase @ SFARENUM. DEF
s o 17997
- B8/15/8%
Type Width
Numeric &
I.:_:"
ase @ SYS5.DBEF
rds @ 1
: 8/15/89
Type Width
Numeric a
Numer ic o
Character =
19

Dec

Dec




Structure for database : CHARTACC. DEF

Number of data records : A4

Date of last update r g/15/89

Field Field name Type Width
1 NUMEBER Mumeric 1)
2 DESCRIFTIOD Character 15
S0 MONTHTODAT  RMumeric 10
4 YEARTUDATE MNumeric 13
S UFDATE LLogical 1

¥ Total X a3

Used by: TROFEN. FRG

Usied by: TEMTHBEGL. FRG

Used by: TRYREAL.FREG

Used by: TECHACC. FRG

Used by: TRGENINL.FRG

Structure {for database

RENTEAT  DEF

Humber of data records s o
Date of last update ¢ Brimrss
Field Field name Type Width
1 NAME Character 15
2 GBLMUFEBER Mumer ic i}
Xk Total XX 20
Used by: TROFEN.FEG

Structure for database : INVOICES. DBF
Number of data records @ <}
Date of last update - =
Field Field name Type Width
1 MNUMBER Mumeric 7
2  DATE Date 8
2 AMOUNT Mumeric 9
4 RETHUM Mumeric 4
5 TYFE Character 4
A% Total *x 33
Used by: TROFEM.FRG
Structure for database @ SORT.DBF
Number of data records : 34
Date of last update : 8/15/78%
Field Field name Type Width
1 MNUMBER Mumer ic <}
2 DESCRIFTIO Character 15
S0 MONTHTODST  Numeric 10
4 YEARTODATE Mumeric 2
S UFDATE Logical 1
¥ Total &% 45

Used by:
Used by:
Used bys

TROFEN. FRG
TEMTHREAL . FRG
TRYRRAL . FRG

Dec
35 |
-“
b ]
=
Dec
Dec
2
Dec
L
-
~y
.
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APPENDIX

2 (cont)

Structure for database : FYMTTYFE.DBEF

NMumber of data records 10

Date of last update = 8514789

Field Field name Type Width Dec
1 TYFE Character 10
2 AMOUNT Mumer 1 ¢ o 2
3 GLNUMBER MNumer 1 £}

¥ Total ¥x i

Used by: TROFEN.FREG

Structure for database @ TEANS. DEF
Mumber of date records : w0
Date of last update . 8M5/89%
Field Field name Type Width
1 DATE Date &
2 POSTDATE Date 8
& TIEME Chearacter g
4 NVOUCHER Mumeric o
9 AMOUNT Mumer ic 10
& FPYMTTYFE Character 10
7 GLNUMBER Numeric 4
g DLNUMBER Mumeric 4
2  FOSTED Logical 1
% Total *X% &2
Used by: TROFEN.FREG
Used by: TEGEMJINL.FRG

Dec

[
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APPENDIX 3
rstem: Travel Manager ———

ithor: Clive Mathews
iken Cross—Reference Report
ate: 8/15/89

me: Z2Z2:38

zgend for context symbols:
(blank) reference does not change the variable or field value.

= variable or field is changed in an assignment statement.
variable is released.

6 GET statement changes variable or field.
F field is replaced.
F variable is declared FUBLIC.
V variable is declared FRIVATE.
)% variable is referenced in a macro——takes preference over all others.
T reference is of unknown type.
DEF
SYSMENU. FRG b3 &7
TRCASTMT.FRG 44
BS
GSTREF.FRG 40
(CCADD
TRCHACC. FRG &7 80
ICCDEL
TRCHACC.FRG &9 112
1CCMOD .
TRCHACC.FRG i e 142
\DDR 1
TRAVIO.FRG Sé
CACUADD. FRG 79 121K
CASTMTHD. FRG 24 2
@DR2
TRAVIO. FRG a7
CACUADD.FRG 80 132K
CASTMTHD. FRG 26 2
ADDR3
TRAVIO. FRG S8
CACUADD. FRG g1 133R
CASTMTHD.FRG =28 28
pGE
TRCASTMT.FRG 85
AlLARM
TRAVEL . FRG 80 F0 100

SYSMENU. FRB o9



J0OUNT
TRFOST.FRG
RECVOUCH. FRG

RECRETUR. FRG

CACUADD.FRBG
TRCUFYMT.FRG
TRGENJINL.FRG
CASTMTL1.FRG

ARCEUR
SYSBMEMU. FRG
TRCASTHMT . FRG

IBLANCE
TRAVIO.FRG
TRFOST.FRG
CACUADD. FRGE
CACUDEL. PRG
TRSVADFZ. FRG
TRSVADRE.FRG
TRCASTMT. FRG
CASTMTL.FRG

-AARDDR1
CASTMT1.FRG
CACOMF.FRG

CAADDRZ
CASTMTL.FRG
CACOMF.FRG

CACOMF
CASTMTL.FRG

CACOMFNAME
CASTMT1.FRG
CACOMF.FRG

ACUADD
CUSTMENU. PRG

CACUDEL
CUSTMENU. FRG

YVCUSCR 1
CACUADD.FRG

CACUVIEW
CUSTMENU. FRG

JAL
TREVSAFZ. PRG
TREVSARE . FRG

CAL.TXT
TRSVSAFZ. FRG
TREVSARE. FREG

CAFAGELEN
CASTMTL1.FRG

CAFHONE
CASTMTL.FRG
CACOMF. FRG

=20
71R
130R
71K
130R
121K
bHbR
&bk

a0

&3
44

&HO
26K
a8
o6
4O5R
161K
&1
120

104
47

174
95

176

95

i

k3
£ B

26
73R
154K
7AR
154K

bR
7 OR
&4

26k
139K

106

128
28

163

f
98
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APPENDIX 3 (cont)

26k =28 &7 &7 R
7SR T7TR Q7R 99K
159 162K 162k 222
78R T7R TR 99K
157 162K 162R 222
20 91 93 95
A0 b2R

141K

114

28

102 112

101K

e
i oy

101R
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APPENDIX 4

System: Travel Manaager

Authors Clive Mathews
Data Dictionary

Date: 8/15/89

Time: 22:40

Field MName Type l.en Dec Database
ADDEL E 0 0 CUSTOMER. DEF
ADDRZ : 85 30 0 CUSTOMER. DEBF
ADDRE = 30 0 CUSTOMER.DEF
AMOUNT i 7 2] IMVOICES.DRF
AFOUNT i 8 & FYMTTYPE. DRF
AMOUNT ] 10 2 TEANS . DEF
BaLANCE i 9 2 CUSTOMER. DEF
CATAGORY C 15 0 FENTSERN . DEF
CATEGORY & 15 ] FUBSERN .. DEF
COMMRATE i = 2 RENTSERY. DBF
FUBSERV.DEF
CONTACT C 30 0 CUSTOMER . DEF
CRLIMIT M g & CUSTOMER .. DEF
CLRKENT il g 2 CUSTOMER . DEF
DATE D & 0 FEENTSERV. DEF
FUBSERV . DEF
INVOICES. DBF
TRAMS . DEF
DEBRTOR L 1 0 CUSTOMER . DEF
DEFARTURES & 15 i FUBSERYV . DEF
DESCRIFTIO 62 15 0 CHARTACC.DRERF
S0ORT.DEF
DESTINATIO C 15 0 FUBSERY . DEF
DLNUMBER: N 4} 0 FENTSERV. DBEF

FUEBSERV. DEF
TEANS . DRF
GLMUMEER I 4 8] RENTSERN . DEF
FURSERY. DEF
FENTCAT. DBF
FYMTTYFE. DBF
TRANS . DEF

Eise L 1 0 RENTSERV. DEF
FURSERV. DEF
INVHUMEER i g 0 5Y5.DEBF
o | & S0 0 TEXT. DBF
LASTFOST C = 0 SY 5. DBEF
LOCATION k2 15 0 RENTSERV . DEF
LOCATIONE c 15 0 RENTSERV.DBEF
MONTH L [+l 2 e CUSTOMER. DEF
MONTHZ N o 2 CUSTOMER . DEF
MORNTHE M 9 2 CUSTOMER.. DRF s
MONTHTODAT I 10 a CHARTACC. DEF
SORT. DEF
MAME C 0 0 CUSTOMER . DEF
NAME C 15 i REMTSERV. DEF
FUBSERY.DEF
RENTCAT.DEF
NUMBER i 4 Q CUSTOMER. DEF
NUMBER M 10 9] RENTSERV. DEF
FUBSERV . DEF
NUMBER M <} 0 CHARTACT. DEF
MUMEBER: N I ] INVOICES. DEF

NUMBEFR: I 4 0 SORT. DEF



MUMTRANS
ORTGIN
FERIOD
FERIODZ2
FHOME
FOSTDATE
FOSTED
FRICE
PYMTTYPE
RATE
RETNUM

RE TNUMBER
TIME
TIMES
TRANS
TYFE

TYFE
UFDATE

VOUCHER

VBUCHETR
YEARTODATE

YRTODATE

I
I
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APPENDIX 4 (cont)

P %) CLUA TOMER . DRF
15 0 FUBSERY. DRF
1o 0 FENTSERY . DEF

4 1 RENTSERY . DEF
- 0 CUSTOMER . DEF

a 0 TREAMNS . DEF

1 ) ThARNS . DRF
8 2 FUBSERY . DEF
1 ) THEANS . DEF

& = FENTSERY .. DERF

<} i SFARENUM. DEF

INVOICES. DEF

a 0 Sy DEF

& ) TRANS .. DEF
i i (8] FUBRSERMN . DEF

1 i) CUSTOMER . DEF

i ) IMVOICES . DEF
10 0 FYMTTYFE. DEBF

1 i) CHaRTACC .. DERF
S0FRT.DRF
= TEERY . DEBF

3 . DEF

13 2 CHARTACC. DRF
SURT. DEF

10 e CUSTOMER. DEF





