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. SUNMARY

A lot of activities in an office involveffhel-processlng* of
* ) .

forms. . One'way to automate an office is therefore to computerfze
itsrprocesses for form manipulation.

.Our major work is the design and development of a
computerized form manipulation system FMS-UQ and its integration
with a relatianal_database_management sysfem. FMS-UO can be used
in -a small offiée or.a home environment, where. the computer
resources are very limited. [t runs under the Disk Operating
System DOS 3.3 in an APPLE II computer having at least 64K RAM
and two disk drives; Through a friendly user-interface,r FMS-UQ
provides ‘the user with the facilities of desiéning the formats
for forms, inputting data into the'forms, sforing'data for- forms
in diskettes énd.outputting them ontc the screen or the printer.
Toe enhance 'the capabilities of fMS—UO, we integrate it with an
inexpensive commercial relational database management éystem,
RAL. The codes of RAL aregmodified and a data file is set up for
transferring data between RAL and FMS-UOQ.

In this thesis, we' first describe the basies of electronic
forms and their operatiocns. We then review some relevant works
in the litera§ure (Chapters | and 2). Description of FMS-UO
from the user;é point of view and the implementational details of
the system are included in Chapters 3 and 4. An example of
creating a letter by means of the integrated systems is provided.
The example shows how a letter can be generated for different

clients (Chapter 5).

iv -
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CHAPTER |

ELECTRONIC FORMS

1.1 INTRODUCTION- . °
'ft;Héstfhof ‘theﬁ'data‘processing activities in an office are

" related to the preparation, distribution, relocation, filing,

retrieval 'and checking of documents, such as reports, “-letters,
Qminutés,- memos, etec <DESQ81). ‘These decuments are manipulated
eséenliagiy din  the format of forms <(GEHABI!)>. A form can  be

.‘.‘-' ’ - .
considered as a 'structured set of slotls containing textual or

-

graphical data. These slots of data are functionally related and

can each be treated as a unit for operations.

It is more efficient to handle computerized forms than paper

" forms. Forms, if computerized, reduce drastically their storage
space requirement. They can'be stored, retrieved, processed and
: o
transmitted at an electronic speed. For example, it will bée much

faster to test data conformance with constraints and do numericdl
calculation In a computerized system <(BAIR78> <BURN77> <COCHB80)>, -
In the past, many form manipulation systems with primitive
capabilities‘ have been built for facilitating individual office
procedures, The 'current trend of systenm developﬁ¢pt gears
;owards integrating these tools into a single system. Office
services, such as typ&ng, copying and telephone communications
which “were provided by different means inlthe'pasF, can now be
supported by stand-alone computerized office system. This
integration pfduces the complexity qf human 1Interfaces with

dlffereni coffice machines. Integration can also greatly enhance

1



the capablilities of many single form manipulation systems. The

facilities of an lIsolated form manipulation system are usually
L

limited to a fgq functions, 'such as inputting. of data from- the
console, p}lntihémdf the forms, etc., ff the éystem is integrated:
with other systems designed particularly‘for datg manipulation,
such éﬁ database or file management systeﬁs, additional serv&ces
can be obtained. IH particular, recadt developments tend to
integréte of filce automatlion systems Qitﬁ relational datgba;e
managéﬁﬁnt systems.

In ‘this thesis,- we first design angd dquéldp a form
manipulation system (FMS-UO0) and t%en _integrate' it with . an
existing 'relational dataﬁésé managemént sysfem called_?QL. .ﬁost
of the existing systems whiph ?an prbcess forms  require. quite
sophisticated hardware or séfpware facilities. FMS-UO, howéver,
aims at users in a home‘énvironmenf with-a " limited amount of
computing resources. To illugtrate. this point, Figure’ i.l_ﬂ
compares the well-Known databaselhanagemeﬁf system DE‘YII with
£~ our FMS-UQ in terms of hardware and sbftwareirequiréments, @arget.

- - -

users and the ‘ease of use. e

-
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a. HARDWARE

Microprocessor 8088/8086 ) 6502 -
MemQry Size . 256K 64K e
i i One 160K double sided Two 112K single
- floppy disk drive. - 'sided floppy disk
D 7 : drives
b JIBM PC DOS 2.0 or APPLE DOS 3.3
higher versions,. :
. or MS-DOS- .
"~ c. TARGET USERS Medium-size offices. Small offices or
_ . Users are required homes. Users are
to have some Knowledge not required to
- of programming sKills. have any. programming
. . - skills.
d. EASE OF USE . - Quite complicated. Very easy to use.
. . ) Mest report ‘generation Form generation is
requires_ creation of menu driven
programs '
Figure 1.1 Comparison of system ?equirements of DB IT1 and FMS5-UO

" "The rest of this chapter describes the _elements of eiebtronlc_
forms .and..thelr ocperations. The second chapter revlews some

relevant works In the 1i\erature.: Some form manipulatiob systems .

. g .

are described. -~ Ii.. thé  third chapter, the functions and

opgfatTonS' of EMS—QO are pfeseﬁted. It also briefly describes

. the 'system ROL and its integration.. with- FMS$S-U0. - Chapter“-d

presents the détails of ‘implementing FMS-UQ, such as its system

architecture,  the. data structures used fbr'fts“tdxt'files, the -
ppopésses for . system integrabjoh and data  retrieval, etc.

Lastly, an example of <creating -business letters using the

integrated system described in Chapter 5. This example also

illustrates  the integration of the two systems.

1.2 FUNDAMENTALS OF FORM MANIPULATION SYSTEMS

In Section 1.2.1 the different elements of forms, such as
i

form fields, form Instances, form templates, etc., wlll be

* . . 3



B . . L

s point of view. 'Seqfion 1.2.2 stipulates

described from a. user’

the different operatldné on fornms, such as creation, insertlon,

deletion, modification, storing, copi}ng and outputting. Forms

may also be routed or traced’in a network environment KHAZE83>.

1.2.1 ELEMENTS OF ELECTRONIC FORMS
Hereafter," *electronic forms® are simply called "forms™. .. In

the: following, we explain the three basic elements of forms.

(A) Fields

A form is composed of varlous fields which a user fills with-

»

relevant information. For example, a letter, the most commonly'

used form in the office, may have five fields : letter heading,.

T .
date, . name of the receiver, contents of the letter and name of

the sender. _
B field 1is a unit of information for processing and with
w

lndependent'chakacteristlcs. Certaln constraints that govern the

characteristics, processing order and sources of data may be

B

imposed upon the fields. Data entered into or removed from them\

must be checked for consistency and conformance with these

-

constraints. Someiexamples follow

a. Restrictions on insertion
..

For some fields, data can, be entered only at the time when a

form is created. Other fields allow:dgléyedgdata entry but. 

‘cannot be changed afterwards. 1.:',f

b. Au%omatic.lnsertioh

For certain fields, data are automatically entered as the

L3
conseguence .of a specific computation or operation.

s B

'17::‘



c. Mandatory insertion

Entry"of data into some flelds may be mandatory when other
~ relétéd flelds are filled. FQ; instance, in a fornm containing
'employeEQ iﬁfprmgtionJ once th; value “ﬁarried" is entered into
the field MMARITAL STATUS, the system will require the .fields
SPOUéE’S NAME and NUMBER OF’ CHILDREN to ~be flilled with
'appropriate data as well. l

d. . dfaer bf {ﬁgerplon:

Thé -araer of entefing data lInto a number.of fields may be
mandatoryr fd ceftaln applications. For instance, the fleld
SIG&QTURE,' which Indicates the approval or autheﬁtléation ofzthe
‘fgrm .at differenﬁ administrativg levels, must be filled by the
maﬁagers in the otggf‘bf jnéreasing responsibility.

€. Restricted access

A. field can be made accessible or inaccessible to certalin
u" "

<

users. Some systems require a user to enter a password ' before

T

écééssing a read-only, or a write-only field.
(B) .Forﬁllq%tances : )

A. collection df vdlues for the fields at a certain moment
constitutes' an instancg of the 'férm. | A form instance may be
étored in various Kinds of media.

C) Tenblates

‘A te%plate is ‘a 5truc£ﬁra1 skeleton through which form
instances are preséntedwtq the user. The same form instance may
be presented via different templates to different cutput media
(see Flgure 1.2, For ekample, 1n-a dlsplay systenm, é form

instance 1is mapped onto a .text template In order to create a

textual output. _Slmlla;ly} l1f a graphic template Is used to

5



dlsplay a form lInstance,  a. plcture ‘s -createq. In more
sophlisticated systems, a voic%.message may be obtained via a
speech template. o /

{

A special klndlof text template, called FRAME, is developed

in this

thesis for dlisplaying form Instances. It will be
described in Chapter 3.
1
FORM INSTANCE
text graphics speech
- template template - template
textual two dimensional: volce
#* data plicture message
Figure 1.2 A form lnstance is presented to different
cutput media through different templates
1.2.2 BASIC OPERATIONS ON FORMS
The following table lists some of the basic operations on
form instances and form templates.
OPERATIONS ON OPERATIONS ON
FORM INSTANCES FORM TEMPLATES
- CREATION CREATICN
MODIFICATION MODIFICATION : .
DELETION DELETION r .
STORING STORING :
COPYING COPYING
: QUTPUTTING
o ROUTING
T TRACING

L e e L e T T R e T

Figure 1.3 Basic.operations on form instances and templates.
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(A) OPERATIONS ON FORM INSTANCES

a, Creation/Modification of form Instances

Data can be entered into a form through the

from other file systems. The data
specified restrictions.

b. Storing/Deletion of form'instances

Form instances can be stored for future

method R of storing is system and implementation

keyboard or

must conform with the
applications. The
dependent. In

some systems, for example, form instances are stored as tuples of

a relational database <(FERRS82). Form instances can be removed

from the text file only if they are

deletion.
c. Copying fq;m instances
Cop¥ing reproduceé an exact copy

important aspect in the manipulation of

in legal or business transactions,

duplicated copies from their original.
are usually each given a copy nunmber.
keeping the consistency of data among
thé original is an Important managémept
d. QOutputting form instances <{RABI81»

As described in Section 1.2.3,

not protected against

of the origlnal. One

forms, as often required

is to distinguish the

To achieve this, copies

In an office environment,

the different copiesé and

issue.

form instances can be

outputfed in various formats by wusing different

3

templatés. S

Hence, tQihsame form instance may appear as a textual image, or

as a two dimensional graphic image, or as a voice message.

e¢. Routing/Tracing form instances <{LADDBO>

In an environment where there are many

s

workstations, form



e

instances may have to be routed from one workstatlion to another.

a race c¢gmmand provides the processing history of a form

instante” For éxamble, in a network environment where forms are
processed through dlffere;t workstations, the route along which
the form flows through the workstations cgn be traced. In TLA
¢TSICB2>, a method is developed for determining whether the form

is circulating infinitely in a 105p within the network. )

(B> OPERATIONS ON FORM TEMPLATES ‘)
a. Creation of form templates
| Users can specify the characteristics of templates, such as
their data doﬁains, the positions and display formats of the
data, etc. |
b. Modification of form templates
The characteristics of existing templates can be changed
by different operations.
c. :StoranYDeietlon of form templates
In'general, templates to be used for a set of form instances
éaan be stored for future applications, but they cén .also be
"deleted ffom a system unless theﬁ are protected by the user.
d.;'Copying form templates |
Reproducing‘ form templates with similar characteristics as
an existing templateﬁ can be. performed eas&ly by copying the

existing templates.



' CHAPTER 2
REVIEWS ON SOME FORM MANIPULATION SYSTEMS

As there exist numerous form manipulation systems, It |Is
impossible to give an exhaustive review on all of them. Instead,
we vreview only some of them with the objective of {llustrating
the useful features of an ideal system. These systems are:

Business Definitionltanguage (BDL)
System for Business Automatlon (SBAY
OfficeTalk-Zero & OfficeTalk-D
Toronte Latest Acronym (TLA)

DBASE III

Readers are referred to {FERR82)>, <(SHUB1>, rand <(EMBLBO> for
more complete reviews.

Form has bkeen wused quite loosely In the literature as a

generic name to mean form instance and template.

“2.1 ,_ BUSINESS DEFINITION LANGUAGE (BDL) ¢KRUS74> (FﬁRUBZ)

BDL 1is a form-based offlice aupemation language aeveloped by
IBM.- Its special feature is the b;ilt-in structure that enables '
the useﬁﬁto build programs without performing any translation of

. his interpretation of the problem to the -language avalilable.
This 1is achieved through the three components of the language
the Form Definition Component (FDC), +the Document Flow Component
(DFC>, and the.Documeng Transformation Component (DTC).

(A) Form Definition Component
-, In FDC, a user defines the forms using an interactivg graphic
system. The following characteristics of a form can be defined

. name
width
he ight



preprinted info;matlon )
properties of the forms, such as data type definitions,
data formats, etc.
(B) Document Flow Component
This component |s used to define the basic structure of an
application by descf{ging,the_office and its flow of documents.
The BDL user uses an interactive language for drawing Qata flow
graphs whose nodes correspond to objects, such as departments,
sections, people, or functions within an office. Eagh arc
between two nodes is labelled with the title of the document that
flows between thém. Actions will be carried out when their
triggering conditions are satisfied <90wE75>.
(C) Document Transformation Component
This component expresses thg precise functiecnal relationships -~
ameong the documents of thetsystém. It is here g%%; the actual

computations are specified. DTC alsc describes how output

documents are constructed.

2.2 SYSTEM FOR BUSINESS AUTOMATION (SBA) <ZL0OO0O77> <LUQO8!1>
In this system, informaticn is expressed in tables, business
forms, reports, etc. The language supported by.the system has
three components
the language (@BE) Query-By-Example for database management
a programming language for writing application programs
a business system specification language
In Query-By-Exgmple (@BE)Y <ZL0O075> <ZL0O077> | <(2L0O0O81>, the
basic data objects are tables (relations). In a uniform way, the
user ls provided with the skeleton of a table for querying,

updating, éefining or mailntaining a database. The user formulates

hls gquery by fllliﬁg in a table which ls associated with examples

10



. of possible answers in some of the fields. For example, if the
user wants to find the red items from his stocks, he specﬁfies

the query as shown in Figure 2.1.

: TYPE
e e e ik R T e el
: ITEM COLOR SIZE

P.PEN - RED
Figure 2.1 An example of data retrieval by QBE

When the wuser enters *TYPE’ as the name of the requested
table, the system automatically generates the headings : ITEM,
COLOR, and SIZE . In oerder to print all the items in the stock

.qfhat‘héve a red,Cofor, he enters RED below the heading COLOR and
P.PEN below the heading ITEM aé an example to the s;sfem. P.PEN
her; stands for “"printing an item such as a PEN". |
An SBA program islcomposed of a set of applicationé of Query-
By-Example on those data represented in tables or more complex
data types, such as forms, charts, _repcrts, etc. Its~
significant departure from the language Query- By Example Is 1its
inclusion of the INPUT and OUTPUT sections used for establishing

a means of communlcatlons w1th other application .programs. A

typlcal SBA progranm is showﬁ in Figure 2.2.

11
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N
NAME :
PROGRAM  f=mmmm=m==mmmmmm
\ INPUT OUTPUT
SUPPLIER REPORT
NAME DEPT SUPPLIER
SUPPLIER REPORT
NAME DEPT SUPPLIER : _
PARKER TOY PARKER
SALES SUPPLY
DEPT I TEM I TEM SUPPLIER
Toy ROD ROD PARKER

Figure 2.2 A typical SBA program '

¢ 8
i

2.3 OFFICETALK-ZERO and OFFICETALK-D <(ELLI8S8OA> <ELLISCB>

OfficeTalk-Zero was developed at Xerox Palo Research Centre

(PARC) in 1976. Its most attractive feature is the abundance of

tools to be utilized by the wusers. QfficeTalk-Zero is

'
]

integrated with many other Xerox systems, such as
text editors )
graphlic packages
communications facilities
file management facilities
forms data entry facilities
To implement a particular OfficeTalk application, a tailored

set of ‘blank forms must be designed and entered into the

12
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database. ' OfflceTalk-Zero provides a.form edlfor which allows
one  to specif&ythe graphical éeélgnnbf a form and the style of
each of jhe-fieldg of the formé' The editor rest%icts the data
ty €5~to match the form’s ffeld definitions. The forms can be
transmitied to anot?eff workstation aqd traced by the user.
OfficeTalk-D <ELLIBO) was another experimental officé”informatlon
system developed at PARG. As an extension to OfflceTalk-Zero,

L

the D in OfficeTalk-D refers to the emphasis_of this experiment

by

on  the system aspects of distributed control .and cooperation

among 4 group of users. The central element {5 an entity-

XS

relationship database. An -information control net model <ELL179x\E‘//,

is ‘used to provide a gleobal gidphical desgription of all the -~

activities and tasks currently in progress.

St 1}

.2.4 TORONTO LATEST ACRONYM (TLA) <TSIC79>
- - TLB is an extension of the electrénic Office Form System
(OFS) <TSIC80A> <TSIC80B>. Both TLA andiOFS were developed at

the University of Toronto fer the PDP-1! series of mini-computers

and the LSI-1! micro-computers <CHEUSO>. TLA is intergrated with

~a relaticnal database management system called MRS. The quer

-

-t

criented language SL@ is used to specify form procedures

of form sketches. Form sketches are images of forms in which
user can input his regquests for the -operations. 1t s through
‘these formrsketches that the form procedures are modified. Three

different fofm sketches and their functions are briefly described

below.

17 o
(A) Preconditlon 8S8ketches

-

Using a precondition sketch, the user can flnd a form

ir

13
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lnstancc _uhose'va:\\s Satfsfy tﬁq speclfic constralnts: Figgré-
_2.3t -shows an exanple of a preconditlon sketgh The' underlldgd
K portlon againsp Lhe fleld NAHE indicates that this field of _the,T

Sy PR il

kreduéstgd‘;fqrm .!nstance must contaln the characters ;U oF- QT.
The ‘ﬁynbélA'?T lndicates a flel@ name. 1s b&ing speclf{%dr " The
flcld " DOWN must contaln a valué'fessfthaﬁ the . value in - the f?eld'

ATOTAL.‘-Thejf{eid AGCOUNT must naLch the fleld ACCDUNT«of another

,forn called LIMIT. '

CREDIT REQUEST . KEY... ..o, "
NAME ‘g'ggig' . .
ACCOUNT "2 LlHlI_ﬁQQQ!NI P

- TOTAL ‘gglgggg} ‘ :'fa s TUOLD LIMIT ..

£ -DOWN . ¢ 2.TOTAL - . . = ° .+ NEW LIMIT ......:

T R T Dol T
Apppovvo : ' - -

‘______,_____‘____________,_,-__________,____,___,_________:______‘_____

'_Figure*2§33 s prcconditlon sketch Hlth Lonstralntb in, TLA

-

.-IB) Action Sketches f“l :»“ R S o e .o

» . . i

A user can spec1£y how valuea.can be assxgned to Lhe flelds

-

-bf'qpeclfylng pro;cdurqswin three Hays 1. T,
a.- A constant value’ is "inserted into a field! -For-€xample, in’

:Figure 2.4, the.Value "YES®'is ipserfed’ into the. field APPROVED

when the procedure iéiexeéhiéd.

- .
CREDIT REQUEST KEY :
o NAHE ..ol
ACCOUNT .. .......\.....
TOTAL  ...... OLD-LIMIT 2LIMIT.CREDIT:
DOWN  ....... NEW LINIT. ILIMIT.CREDIT:

- e

Figure 2.4 An'action sketch In TLA -



b. A value is copied from a fleld of another sketch. The

requested sKetch and field are entered into the field in .the

format “?SKETCH.FIELD". As illustrated in Figure 2.4, the value

in the field CREDIT of another sketch LIMIT is copléd’into the

field OLD LIMIT,of this sketch. | N ' \

c. - Asfunction assigns a value to a field. A function call is

Indicated by an inital "#" folleowed by the functlon’s name and

its srguments. This is demonstrated in the field DUE in Flgure

2.4. The function is EXPR , with arguments TOTAL, - and DOWN.
(), Fééqdqfqrn S%gtcbgs

v ,'A' pégudbfofm sketch is used to specify the actions, or

Ereconditioﬁé thqh ‘dénno; .be expressed in the .fields of the
“.fqrmSz- ‘For exémple,_ in the case where Ehére'is no field on the
:-‘form for indicéting:ité“origin, a pseudoforn sketch can be‘uséd
byn;the lpfoceau;e t; épecify that-ohlf those }orms from cer@ain
Rofksfations céﬁ be:p;oée55ed. The psuedoform sketéh-shown in
Figurem2.5léndicafésronlf'Ehéée“forms from the finance department
o aré.adcépt;d.fof'proce§$ﬁng. Similarly, a pseudoform skefcﬁ can
‘Eé uéed tciﬁgfine&the'dfépersement informdt{bn of the fbrms such

“as the desthation{-the_éopies‘shipped, etc...

NOT : ......
STATION

.............

Figure 245ﬁ'ﬁn‘orlglh pseudoform sketch in TLA

’
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2.5 DBASE III | ' N
DBASE: IIl1 1is a relational database management system to be

used Iin mlcrocomputers. Four main functions are supported by
. W

the system : ) ' -
. database manipulation .
. ,querying '
report/form generation
procedure creation
(A) Database manipulation
DBASE 1III can be used to create and modify databases. By
.uslng the . CREATE instructione as shown in Figure 2.6, the
database INVENTORY is set up and its field names, data types,
field widths and data formats are defined. T
New data records can either be appenﬁed at the end or
inserted in the mlddle of the database file.

B:INVENTORY

field rfame type width dec
1 LIQUOR Char/text 10
2 BRAND Char/text 20 :
3 SIZE Char/text 7 M
4 QUANTITY Numeric 3 :
5 COST Numeric ) 2
6 PRICE Numeric 6 2

Figure 2.6 Creation of database INVENTORY by DBASE III

Changlng databases |{n DBASE JII can be categorized - inte 3
areas: &

changing the database structure, e.g., adding and deleting
attributes, data type of attributes, etc.

adding and deleting records

changing the contents of records

16



(B> Qugrying r

The user can issue regquests for Information to DBASE#_III
tBroQgh fts query language called Application Development
Laﬁguage CADL)Y. ADL has prbcéﬁural and non-procedural commands.
Wlthf\fhgagzocedural commands, tﬁs_user‘instrpcfs the system to
produce tﬂg\desired results stép by step. With non-procedural
commands, the user can state the - macro-type cpdmands. For
example, the  user ma; try to det;;mine the total guantity of a
liquor called BOﬁRBDN by issuing the following ADL command

. -
‘ ..SUM QUANTITY FOR LIQUOR = ’BOURBON' . o

Other nonuﬁrocedural commands such as DISPLAY, LIST, .COUNT,

%

etc., are also available.
(C)  Report/Form Generation
The REPORT command éan be used to produce reports/forms.
These forms are of rather rigid format and have a heading and
several columns of data. When the REPORT command is ® initiated,
the - system will allow the page heading of the report to be
inputted on a screen and the attributg name and head™ng of eagh

column of the report on another screen.

(D) Procedure Creation 3
.-
DBASE 1111 wuses procedures to extend its data processing
F8
capabilities. For example, the wuser can uge-a procedure to

-

produce é ,function selection menu for applications, such as
database update. It will display tbe different possible update
choices to the user and prompt for a selection. Proceduftes can
be used to produce speclal reports with formats specifled by _Bhe
user which cannot be obtained by using the REPORT command ln‘éhe

»
normal way. ‘

17
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2.6 COMPARISON OF FUNCTIONS AMONG THE FORM MANIPULATION SYTEMS

-

s o ‘ .
The following table summarlizes the Important functions that
are supported bg the different formmanipulation systenms.

—— S M Em e e vk et AR S S ES A e S e R S e e S S e e e M T R e v W e e W e e e

FORM INSTANCE SN e : 4 :
CREATION : : : : :
MODIFICATION’
DELETION
STORING
COPYING
OUTPUTTING :
ROUTING AR

:  TRACING :

: FORM TEMPLATE

:» CREATION
MODIFICATION .
DELETION
STORING
COPYING
OQUTPUTTING .
ROUTING
TRACING : : : : :

DEFINE CHARACTER. : 1 : ;
OF FIELDS : : : : :

: DISTRIBUTED DB : : : . . X '
QUERY FACILITY : i X ‘ : X X
FORM SPECIFICAT. . L : T : :

LANGUAGE : X : X ' X X
Figure 2.7 Comparison of functions of different form
manipulation systems
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v CHAPTER 3

A USER{S'PERSPECTiVE OF THE FORM MANIPULATION SYSTEM FMS-~UO

3.1 INTRODUCTION o .
In ﬁ%his chapter, thé form maniﬁulation sfstem FMS-UQ we
Mdesigngé and implemented a%_the Uniué;sity of Ottawa is described
from .thefusefhs point 6¥lview. With the limitation of time and
resourbe;, this thesié iemphasizes-only on the design and the
impieﬁentatjoéb‘of some basic functions of a form manipulation
gystem and its interface with a relational database management h
system. ‘FMé—UO aims at users in a home environment using very

little computfng resources. It runs under the Disk s Operating

System DOS 3.3 in an APPLE II compufer having -at least 64K RAM

-
.
s

and two disk drives.
- The operations of FMS—UD are enhanced becau&é’ of its
integration with the'commefcially available relatiaonal QQEabase

. management. system . RQL. Data retrieved from REL ._can be
inserted into the forms in FMS-UO. A subset of the basic
operations on forms described in Section 1.2.2 is implemented.
Operations of FMS-UO are described in details in Section 3.2.
The system ROL is described in Section 3.3. Their integration is
explained in Section 3.4. Error messages for the different

operations of FMS-UO are included in Appendix A.

3.2 THE OPERATIONS OF FMS-UOQ

The main operations of FMS-UO are displayed as flve options

In the MAIN menu (see Flgure 3.1) when the system 13 inltlated or

after any operatlon has been completed. These .options will be

19



ey

explained 1in the following sub-sectlons. When fnformation Is

required from the user durlng the form operations, the sys&em
will prompt the user with a message startingrwith "FMS>".

- T M A e AR R b M MR W WD et S e e e T MNP L AN M AN AN A G Gk Ak e e ket gy oy b e AR e A s e A S R G e s

FMS> INDICATE YOUR CHOICE BY ENTERING
THE NUMBER N

1. CREATE A FRAME

2. MODIFY/DELETE BLOCK COORDINATES
3. CREATE/MODIFY/DELETE DATA FROM
: A FORM

4. DISPLAY/PRINT DATA USING A FRAME
5. DISPLAY FRAME LAYOUT -
6. QUIT

Figure 3.1 The MAIN menu of FMS-UOD
5

'3.2.1 CREATE A FRAME

E A" special kina of text template, called FRAME, 1is.used in
FMS-U0 for displaying or outputting form instances. A frame is
’compos;d of réctangulgr areas called BLOCRé. Figures 3.2 and 3.3
show how the same form instance appears differently through

dlfferentfframes. _ . : s

—— e e s A P P e e e T ———— Ty W T W P M e

..........................................

.................................

...........................

...........................

NOTICE : THE FOLLOWING EMPLOYEES ARE
TO BE TRANSFERRED TO TORONTO
JOHN SMITH 1234
DAVID PATTER 3641

- . ——— e Ve S A S S AR ek b e e dek ey Y E = oy P b Ak Ak M A L B e

Figure 3.2 A form instance displayed through the frame
above it

20
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-----------------

-----------------

...........

NOTICE : THE FOLLOWING EMPLOYEES ARE

: TO BE TRANSFERRED TO TORONTO

. JOHN SMITH . :
1234 -
DAVID PATTER o :

L3641 o o .

Figure 3.3 The same form instance displayed through
anecther frame.

A frame is created by specifying the layout of 1i{ts blocks.
As shown in Figure 3.4, the user is first prompted to  enter a
name for the new frame. If the name js already used 'for another

frame, the  user will be pr&mptéd for another one. After ¥a

-

valid name has been entered, the user enters the coordinates of
its blocks.. At this point, he is given the opportunity to have a

view of the frame. (See Figure 3.5.)

CREATE A FRAME

: FMS> PLEASE GIVE A NEW FRAME NAME : =~

------ -
hS

Figure 3.4 FMé—UO prompts for a new frame name

¢
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P ——— S M Sy e S N U S e M M W WE M M W e ey A e b b S A N SN S A A e e et e S G R e -

BLOCK - # 1

: FMS> DO YOU WANT TO SEE THE FRAME :
2 FIRST ? (Y OR N> : = . .

——— e e G A e i A S AR M e e e M A o b e Ak Geb e h e Gk Ak e b e e s M Al S N S e R

Figure 3.5 The user has the opportunity to view the frame

If requested, the frame is displayed with the X and Y scales
along the top and the left side of the screen. (Details of th}s
operation are explained in Section 3.2.5.)

Next, the system will proppt for the X and thoordinates-of
the top lefF corner of the Elock. (See Figure 3.6.) The user. is
given the option to see the frame bgfore defining the coordinates
of the bottom right corner of*the block. (éee Figure 3.7.)

OF THE TOP LEFT CORNER OF BLOCK # 1

X, ¢1-40) : 2
Y, ¢(1-22)

Figure 3.6 Coordinates of the top left corner of a block
: are defined '

FMS> DO YOU WANT TO SEE THE FRAME .
FIRST ? (Y OR N) : N .

FM5> PLEASE SPECIFY THE X, Y COORDINATES
CF THE BOTTOM RIGHT CORNER OF BLOCK # 1

X, (1-40) : 19
Y, (1-22) :

T . . f —— — ——— ———————

-Flggfe 3.7 Coordinates of the bottom right corner of a
. block are defined he .

The system checks the valldity of the data. The wuser  is

required'“to re-enter the data if the X coordinate ls not within -



~
H

gy
7

the range of 1 to 40 or ihéi?vcoordlnate:is nét withln the range
of l‘to 22 or the blocks are overlappipg; ﬁeque comp}etion,‘the -
%Qstem prompts for any alterations, as shown in ?lgure 3.8. If
the responge is ’Y’, the whole block has to be (re;defined.

Otherwise, the user proceeds tp'define another block.

FMS> DO YOU WANT TO MAKE ANY CHANGES i
“FOR' THIS BLOCK ? (Y OR N) .

- e T . EE ey rE EE TR T P e e b M et M W S U W P W e R B P A LR B b e e B o oy e e ek ot b ek B o e ok =y

Figure 3:8 The user may redefine the block °*

LS

.3.2.2 MODIFY/DELETE BLOCK COORDINATES - - ;_ “5

The coordlnates ‘of -an exlstlng block can 5@ modxfled us ing
Option 2 of the MAIN menu. Flrst, the system will prompt for the
r frame name. Ff the input matches _one: of the éxisting frémé
names, the menu MODIFY: BLOCK COORDINATES will be displayed,l %5."
ushownfin-Figure 3.9. thn Optlon { or 2 or 3“15 :selectea _ tge

existing' block numbers are dxsplayed and the user: can choose to

see the frame be fore modlfy;ng the block "number. (See Figure

FMS)jPLEASE sﬁECIFY FRAME NAME : STUDENT

FMS> .PLLEASE INDICATE YQUR CHOICE BY
ENTERING THE NUMBER R

1. MODIFY AN EXISTING BLOCK
2. ADD A NEW BLOCK

3. DELETE AN EXISTING BLOCK :
4. DELETE THE WHOLE FRAME . : vt

-t g oy i o o Ot - - -

Figure 3.9 The menu - "MODIFY BLOCK COORDINATES

23
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FMS> BLOCKS DEFINED SO FAR ARE :
1 2 3

- FMS> DO YOU WANT TO SEE THE FRAME
FIRST ? (Y OR N> : N :

\ -
FMS> PLEASE SPECIFY THE BLOCK NUMBER
TO BE MODIFIED

e e R e e e e e e e

. Flgure 3. 10 The prompts displayed when cption
1 or 2 or 3 is selected. i

The followinél paragraphs explain the optlons in the menu -
MODIFY BLOCK COORDINATES | | N
Dption 1 - MDDIFY AN EXISTING BLOCK | |

The block number spec1f1ed by the user for modification .is
checked against those already defined. Iff the block ex1sts, the
coordinaﬁes of the block can be re- defined following the same
procedure as descrlbed in the function - CREATE A FRAME. (See
Section 3.2.1.) - ." S - .
Option 2 - ADD A NEW BLOCK |

LI

" The user has to'input a unigue numbef‘for the new block. The
block is deflned by followxng the procedure as described in the
function - CREATE A FRAME. (See Section 3. 2 1.)

. Option 3 - DELETE AN EXISTING BLOCK = -

. A block can be removed from a freee'by this option. Tﬁe.
blocéKk number X'specifled*b? the user 1sichecked against those
already defined. If it exists, the bloqk will be deleted and the
following message.will:pe displayed

FMS> BLOCK NUMBER X HAS BEEN DELETED

A A d ik T G S S G Wt o b b AR Aok o pd N A Al AN e e —

Figure 3.11 The message displayed after deletion
2™ of Block X
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Option 4 - DELETE THE WHOLE FRAME L S

If this option is selected, the user is asked to confirm his’

intention bysthe following message. T ' . )
FMS)> YOU HAVE CHOSEN TO DELETE.THE o vt
WHOLE FRAME, DO YQU STILL e el N >
WANT TO GO AHEAD ? (Y OR N) : o= ’

e MBS ek e e T M T s A b okl R B ok $8 e ek v E P

Figure 3.12 The system pronmpts the user to confirm his
1ntention of deleting the whole frame

3.2.3 CREATE/MODIFY/DELETE DATA FROM A FORM .

When this'option is selected from the MATLN menu, the user can

create, modify or delete data in each of the fields in the form.

After the system prompts for a form name, the " menu

CREATE/MODIFY/DELETE DATA IN A FORM is'presented. (See Figure

FMS> PLEASE SPECIFY THE FORM NAME : CLASS

FMS> PLEASE INDICATE YOUR CHOQICE
BY ENTERING THE NUMBER

1... CREATE/MODIFY DATA IN A FIELD
2. DELETE DATA FROM ONE FIELD
3. DELETE DATA FROM ALL FIELDS

Figure 3.13 The menu - CREATE/MODIFY/DELETE DATA IN
A FORM .

Option 1 - CREATE/MODIFY DATA IN A FIELD
The wuser is prompted for the number of the fleld whose data
he wants to create or modify. (See Figure 3.14.) If the

.\" ‘,}‘
specified field already contains data, the user is .gliven the

25
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e T e e e e R e R N

_Flere 3.14 ' The system prompts for the field number

.cholce 6f modifying it or leaving It as it -is. Two ways are

iavajlable for - 1qijrting- data into a fleld, as shown in Figure

;3.15. if "C" is entered, the system will prompt for the entry of

data through the console. = (See FigureuB.IG.) Otherwise, data

will come from RQL.

FMS> DO YOU WANT TO INPUT DATA FROM
CONSOLE OR FROM R@L ? (C OR R)

- R am e e T M e M EE R EE R WY e ek e T b b dm e e h mk my e b A e e v A A M N N B e T e e Wy v e e, e

Figﬁre 3.1% Two methods for inpufting data

/‘

FH%) PLEASE INPUT DATA L
N LR R ﬁ
Figure 3.16 The system prompts for data input through AJ

the console N
M Option 2 - DELETE DATA FROM ONE FIELD
e

In this option, as shown in Figure 3.14, the user is " also
prompted for the field number whose data is to be deleted. After
the user'enters the number, the data is removed from the field

and the messages in Figure 3.17 are displayed.

e A G L e A AN L AL i b e ey o e et A Al A N A S M S S e S S i

FMS> DATA IN FIELD #X HAS BEEN DELETED

FMS> CREATE OR MODIFY OR DELETE DATA
IN ANOTHER FIELD ? (Y OR N)

e ———— 2t rn e b el e ——— T T Ty ko T — = -

Flgure 3.17 Messages displayed after data has been deleted
from a field
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8.2.4 DISPLAY/PRINT DATA USING A FRAME

—

The data of a form can be displayed or printed (See. Figure
3.18) through frames with different layouts. The system then
prompts for the names of the form and ﬁhe'frame_ (See Flgures
3119 and 3.20.) The user may oFtput part or the entire form
by answering the question shown -in Fligure 3.21.“ If a

. e e e L e WA S e AR AL A RS RS RN N M N R S L AR A ek ey e e e W N WS W WA We R T T EE SR R W R e R

FMS> PLEASE INDICATE YOUR CHOICE BY
ENTERING THE NUMBER

1. DISPLAY DATA ON THE SCREEN
2. PRINT DATA ON THE PRINTER

Figure 3.18 The user is given a choice af methods for
outputting data

)

Figure 3.15 The system prompts for the form name

-Figure 3.20 The system prompts for the frame name

FMS> HOW MANY FIELDS DO YOU WANT TO
"~ nOQUTPUT ? (O MEANS ALL>

Pigure 3.21 The system prompts for the output options
non-zero number is input, the system wlll prompt for the numbers

of the specifled flelds before odtputting the data. (See Figure

27
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Flgureﬁh.iz The system pronpts for the fleld nunmbers
for output T

o,

- .

3.2.5 DISPLAY FRAME LAYOUT =~ .,

LS

- ‘4-_;?'_“

. w
"

This functlon dlisplays the layout of the blocks of a frame.

It can be Infttated under 3 of the 5 options of the MAIN menu.

{(See Flgure 3.1.) : . e

Option | CREATE A FRAME .
Optlon 2  MODIFY/DELETE BLOCK coono?xﬁ+ss

Option 5 DISPLAY FRAME LAYOUT

.3
Voo

Scales are dlsplayed along the top and left edges of the
' N o

s

screen. A block with dotted perimeters is displayed as shown in

_Figure 3.23. The block number is displayed inside the top left

:1234567890123456789012345678901234567890

12
:3 *
P -
15 I
: 6
t H 7

:8
)
12 b

PRESS ANYT KEY AFTER VIEWING

Figure 3.23 A frame layout
corner of the block. In the course of defining a block (Option 1

or 2 of the MAIN nenu), 1Iif only its top left corner has been

defined, the coordinate |s represented by an asterisk “=%7.

LY

Display of the frame can be terminated by pressing any Key.

n



3.2.6- QUIT

‘This optiion allows ‘the user to leave FMS-UO and return to
DOS-. ¢

3.3 RaL

oLt

In"Y order to fully utilize FMS—UO,{ a user 5hou1d~ alse be
famil kar wtpb -RAL. _Following 1is a suﬁmary of its main

Qperatisns. .See (ﬁHENS35 for more details. RGAL is a relational

t

database. management system developed by HELLO"Software Ltd. It
' 0perétes undér DOS 3.3 in APPLE Ii mﬁcro—compu;ers with at least

ﬁéK,,ﬁAH jénd two“floppy'djsk drivgs. Thécuser manipulates the

databasesr{ﬁteréctlyely‘b9~u51ng a query language. ., RQL offers'}

some useful” data pr@éeséing'capabilities .such,. as searching,
éorfing and merging of data. )
In the system, a relation.is described in terms of a table.

Py

E%ph'.databgée in-RAL is composed of at least one" table :@see

Figure 3.24). There can be nmore than one database in RaL. ~
: STUDENT NAME NUMBER
K STEVE MORGAN 102468
: SUSAN GRAND - 103357
BILL LAYTON " 124420
STEVE ZOOM . 124789

Figure 3.24 The student names and numbers are stored
g in the table “CLASSA" of the database
"STUDENT fm,

: £

Five opé?ations are avallable for database manipulations :

Define a new database

Access an existing database

Display or print the names of all tables in a database
. Destroy a database a

. Rename a database

oTo0oDw
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command 'INSERT CLASSA".

Eleven operatinns’are‘avéilable for fable manipulations

Define.a new table within an exlsting database /J
Manlpuilate (lnsert, delete, update) the rows of a table
Create a new table from an existing table :
Create a new table by joining two exlsting tables
Dlsplay or print the format of a table

Digplay or print the content of a table

"Destroy a table. :

"Sort a table on a part1cuLar=column : .
Compute. .aggregate functions. :. Average, . Count, .Sum,
‘Minimum, Maximum T . :
Rename a column of a table

Rename a table

T A0 TN

.;r"u-

"Most :nommands, begln wfth a key mpfd, such as “DEFINE". or

"DISPLAY", followed by  the Key word "DATABASE®" or “TABLE" and

_then the actual name of the database or the table.  We shall give
”an example of staring the names and - numbers of students in a

- new ‘table “CLASSA® within a new database “STUDENT".  The . commind

“DEFINE DB-STUDENT" .is used to define the database. The name and -

description of the'datab e have to bef spewified. ;After the

database tis deflned e can create a table wlthln thlS database by
using the command DE INE TABLE CLASSA"™ . In this 9ommand, ;the
name, Fldth{: data type and descr1pt}on of éach attribute 1are
defined. Data ﬁﬁan then be inserted into the TABLE 'using  the

"

To retrieve data,. -the-dser has to-specify ‘the name of the

¢ database  and the ;able in which the data is stored. - For

example, - to retrieve the names of the students whose number is
greater than '12345', the'fnlldwing commandé_have to be used

" USE DB STUDENT a ,’
-DISPLAY TABLE CLASSA ON NAME WHERE NUMBER > "12345°"

The first command is for specifying the database “STUDENT',A The

second command is _ to displgy from the table "CLASSA" the names of
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the students whose number is gfeater than *"12345". The content
of “CLASSA" is shown in Figure 3.24 and the names of those

students who satisfy the specified condition are shown in Figure

- BILL LAYTON
STEVE Z00M

Figure 3.25 Names of students whose number is greater than
. "12345"
3.4 INTERFACE BETWEEN FNS-UO AND RQL
The data managemept capability of a form manipulation systeg
such as FMS-UO is'duite_limited. IE can be greatly enhanced if
intégrafed with’a relational database management system such as
RQﬁ. The user can manipulate data stored iq_the databases before
cpassing i't on to the forms prepared in FMS-UQ. |
The user can :switch between the two systems at; three
operational points
After'bboting the computer
After completion of an RGL command
When creating or modifying data in Option 3 of the MAIN menu of
FMS-00
“(A) After booting the computer
The sSystenm promp%s the user for a choice between FMS-UO and
RAL. "(See Figure 3.26.) If "F" is selected, the MAIN menu of
FMS-U0 is displayed. Otherwise{ RAL is executed.

DO YOU WANT TO RUN FMS-UO OR ReL 7
(F OR R) : o

T T e e e e e e e e e e S ——— e

Figure 3.26 The user may initiate FM5-UD or RQL -
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(B) Aft a -
er completion of an RQL{fg-lan //,«f"“

The user can continue operating _under RQL or switcﬁ/ to
FMS-UO after having completed a RQL command by responding to

the question in Figure 3.27.

' DO YOU WANT TO STAY IN RAL OR SWITCH TO
FMS-UO ? (R OR F) : '

—_— ——— A A Ak M b ok B b e w Ee —_——— —_———————

Figure 3.27 The qur may switch systems after
completing an RAL command

(C) When creating or modlifying data in Option 3 of MAIN menu
under FMS-UO

After the user has specified the form name and the field
number, the guestion in Figure 3.28 is displayéd. If "R" s

FMS5> DO YOU WANT TO INPUT DATA FROM
CONSOLE OR FROM RQL ? (C OR R)

Figure 3.28 Choice of the source of input data

selected, the RGL system is executed and a'message is displayed
i(see Fiéﬁre°3.29).

*x NOTE : IF YOU HAVE A TABLE WHOSE DATA
: YQU WANT TO MOVE TO FMS, USE THE
: RQL COMMAND TO DISPLAY THAT TABLE,
: OTHERWISE, DEFINE YOUR TABLE NOW.

Figure 3.29 The message displayed after RAL is selected
as the socurce of input data’

Data transfer from RaAL
The data has to be collected in a single table in order to be
transferred to FMS-UO. The operations JOIN and DISPLAY are

particulafly useful for this purpose. When the operation DISPLAY
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is used to display é table, the user is given the dgption of‘
Eransferring the data in the table to FMS-UO. (See Figure 3.30.)
“1f the answer Is "Y*, the data is moved te the fleld of the form
in FM5-UO and FMS-UQ will be invbked. If tﬁe'answer is "N", the

user continues with other RQL operations.

él DO YOU WANT TO MOVE THIS DATA TO
THE FORM ? (Y OR N)°
Figure 3.30 The user has the option of moving the
data to a form }

1

\.
s

\\\\_/
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CHAPTER 4 j’

’ DESIGN AND IMPLEMENTATIONAL DETAILS
OF THE FORM MANIPULATION SYSTEM FMS-UD

W S
4.1 INTRODUCTION
- This chapter presents the details of designing and
imﬁlementing FMS-UO. This includes its integration with RAL. An

overview of the functiocnal bierarchy of the system Is first

) deplicted In Figure 4.1, together with the hardware and software

requirements. In Section 4.2, the functions of FMS5-UD are
described in detalls. The record layouts of the files are
explained wherever they are used. In Section 4.3, the systen

integfation of FM5-U0 and RQL is described.

FMS-UO
:CREATE A : : MODIFY/ : : CREATE/ : :DISPLAY/: :DISPLAY: :Q@:
: FRAME : ¢ DELETE : : MODIFY/ : : PRINT : : FRAME : :U:
lieeere...t ¢ BLOCK : : DELETE : : DATA : ¢ LAYOUT: :I:
:COORDINATES: :DATA FROM: :USING A : :.......: :T:

fheeeeanane.: = A FORM : : FRAME.

---------------------

Figure 4.1 Functional hiergrchy of FMS-UO

Hardware and software requirements of FMS-UO -
(A ‘Hardware regulrements
Computer : APPLE II -,

RAM : at least 64K
DISK DRIVE : two

34



(B> Software requlrements

k4

The Disk Operating -System DOS 3.3 and the following

programs are néedéd.jn order to run FMS-UO.

a. HELLD - - greeting program of FMS-UOD ' '
b. APPLESQFT - language program of APPLE II o

c. FPBASIC - language program of APPLE II

d. RDB.OPT.HALF - RQL program’

e. SORT - - RQAL progranm

f. SET.OPT - RAL program

g. TH2 - FMS-UQ progranm

" The programs of the systems R@L and FMS-UQ are bothv written
in the language APPLESOFT BASIC. The program‘THE is composed éf
a control block and“many*subroutlnes. The control bloék«contains
a gection in which functions are selected; If a certajmmfuncfl§n
-is selected, the system branches to the subroutines for handling
that function. After ‘processing the iynptlon, control is
returned to the contr?l block.

Random access and sequeantial files are used to .store
A &

information of the forms and frames. The file commands, OPEN,

' i

WRITE-, READ and CLOSE, are used for both Kinds of files. Other

file commands, POSITION and APPEND, are used only for sequential

files.
4.2 THE FUNCTIONS OF FMS-0U0
The functions listed in Figure 4.1 are described. in the

“following subsections according to the following aspects

the purpose cof the function;

how the function is initiated:

the input files used in the function:;

the output files used in the function;

coding reference (Refer to Appendix B for actual codes); and
the procedures (steps) used for achieving its purpose.
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4.2.1 CREATE A FRAME -~ i 7

A

Purpose - : To define the coordinates of the blocks in a

.

Initiated by

new frame. - 1

Option ! of the Main menu

. i

Input -file. ¢ TFRAME % “
fDutpdf.files : TFRAME, framename.COR
Code reference f Lines 400 to 910¢in TH2 ’

Procedures :

a.

b,

I1f the frame name specified by the user is not found in the
file TFRAME, a new frame name has to be re-entered.

Before defining the coordinates, .user can choose to look
at the frame. If some blocks have already been defined,
the . coordinates are read from the file
framename .COR for displaying the frame. .

After thé coordinates of a block are defined, - they
are checked against the coordinates of the exlsting’
blocks in the.. . file framename.COR... If any blocks
overlap, go to step b. T

If modiflcation is not needed for the block which has just
been defined, go to step f. :

User can re-define the codrdina;es of the block by going
to step b or return te the MAIN menu. .
The coordinates are stored with a new record number in the
file framename.COR. The total number cof blocks defined and
the block numbers are updated in the first record of the
file

The new framename is stored in the file TFRAME and the
total number of frame defined is incremented by one in the
first record of the file. ‘ o

Figures 4.2 and 4.3 show the file layouts of framename.COR and

TFRAME.



o

\.

: Filename : framename, COR .......
: Function 1 stopres coordinates of blocks :
: File type : random access , :
: Record type : B0 bytes ’ : :
RECORDS , :

Field # | ' |

# : in record - Descriptions

1
1 X coor. of upper left corner of block 1
: 2 Y coor. of upper left corner of block !
: : 3 i X coor. of bottom right corner of blockl!:
: 4 Y coor. of bottom right corner of block!:
1 .

.............................................................

Flgure 4, 2 Layout of file framename.COR

Filename : TFRAME ‘ ‘
Function : stores names of frames
File type . : random access
Record type : 20 bytes
' RECORDS '
Field # .
# : in record Descriptions

............................................................

1 : ﬁzbtal number of frames created
H : frame name #1
1 frame name #2
1 frame name #3

.............................................................

Figure 4.3 -Layout of file TFRAME

..

4.2.2 MODIFY/DELETE BLOCK COORDINATES
This function consists of four sub-functlions as depicted

Figure 4.4.

¢

-
b
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MODIFY AN : :ADD A NEW : : DELETE AN : DELETE THE
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.................................................

-------------------------------------------------------

;EXISTING BLOCK: : BLOCK  :":EXISTING BLOCK: :WHOLE FRAME:

------------------------------------------------------

Figure 4.4 Sub-functions of MODIFY/DELETE BLOuK COORDINATES

(A> MODIFY AN EXISTING BLOCK e
“Purpose | »: To update ‘the coordinates of ah.éiisting block.
Initiated by : Option 2 of the MAIN menu and Option | of the
- sub-menu MODIEY/DELETE BLOCK COORDINATES
Input f{ies L TFRAME, ﬁramename.COR‘
Quput flles : TFRAME, framenéme.COR

~Code reference : Llines 900-1950 in TH2

-

Procedures B

a. If the franme name speclfled by the user is found among the
frame name in the file TFRAME, the block numbers in the
first record of the file framename.COR are read. These
block numbers are displayed with a message

“FMS> BLOCKS DEFINED SO FAR ARE : *

b. If the block number specified b? the user matches one of
the existing blocks, the coordinates of the block are rehd
froém the filé framename.COR.

c. The coordinates of the block ;re re—-defined by the
‘same procedure xas in the function -~ CREATE A FRAME.

. {(B)_ ADD A NEW BLOCK
Purpose : To add a block to a frane
Initiated by : Option 2 of the MAIN menu and Optibn 2"0f the

sub-menu MODIFY/DELETE BLOCK COORDINATES

Input files * : TFRAME, framenanme.COR
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Qutput flles - : TFRAME, framename.COR
Code reference : Lines 930 to 1950 |n TH2

Procedures

a. If the frame name specified by the user is found among
the. ones  stored in the file TFRAME, the block numbers
,Stored in . the first record of the flile framename.COR
«are -read. These block numbers are displayed with a

" message :

“FMS > BLOCKS DEFINED S0 .FAR ARE :" .
b. "If the block number specifled by the user does not match

any of the existing cones, the coordinates of the block
can be defined. i ! ’

(C) DELETE AN EXISTING BLOCK ~

Purpose :*To fempve a block from a frame -

Initiated by | : Option 2 of the‘MAih menu and Optlon 3 of the
A menu MODIFY/DELETE BLOCK COORDINATES

fnput files : TFRAME, framena%e.CdR

Output.files : TFRAME, framename.COR

Code reference : Lines 930 to 1950 in TH2
Procedures

a. If the frame name specified by the user is among  the ones
stored in the file TFRAME, the system will prompt for a
block number. '

. If ﬁhe inpit block number is found in the ~-file
framename .COR, the block is deleted.

¢. The total number of blocks defined is reduced by one and
the block number is removed from the first record of the

file framename.COR. %

(D) DELETE THE WHOLE FRAME

Purpose : To remove a frame from the systenm

Initiated.by : Option 1 of the MAIN menu and Option 4 of the
sub-menu MODIFY/DELETE BLOCK COORDINATES

Input files : TFRAME, framename.COR
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Output file : TFRAME
Code reference : Lines 930 to 1950 in TH2

Procedures

a. If the frame name specified by the user is among the ones
tn the files TFRAME, the system confirms the deletion
process by prompting the user. : : :

o

b. The frame name is deleted from the first record of TFRAME
and the total number of frames defined is reduced by one.
The file framename.QOR {s deleted.

4.2.3 CREATE/MODIFY/DELETE DATA FROM A FORM

+

This function consists of - three sub-functions depicted in

Figure 4.5.

——— A b b o -

....................................

.................................

CREATE/MQDIFY : : DELETE DATA : : DELETE DATA
:DATA IN B FIELD: :FROM ONE FIELD: :FROM ALL FIELDS:

. -
..................................................

Figure 4.5 Sub-functions of CREATE/MODIFY/DELETE DATA FROM A FORM

C(A) CREATE/MODIFY DATA IN A FIELD

Purpose : To add or modify data in a field .

Initiated by : Optieon 3 of the MAIN menu: and Option 1| of the
sub-menu CREATE/MODIFY/DELETE DATA IN A FORM

Input files : TFORM, formname.DAT, PASS

Dutput files : TFORM, formdame.DAT, PASS

Code reference { Lines 1960 to 3550 in TH2

Procedures : o

a. If the form name specified by the wuser is 4@%ong the ones
stored in the filer TFORM then go to step 4.

b. Initialize a data file with a name formname.DAf.
c. The form namells stored into ' the file TFORM. The totéf
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number oﬂwforms created is lncremented by one.

Rl -
.

ﬁhdqﬂ The system prompts for the field number in which data is
e, s to be input. oy

. —— - ' b
«« e. The data flag in the file formname.DAT is read to Betermine
T . whether the flileld contains any data. \\\\
~ f. If no data exists, go to step j, otherwise user has a
- choice to modify the data.
g. If the user chooses te modlfy the data .then go to step j.
Y h. The system prompts the user whether to modlfy other flelds.
tew 1. If the answer is "Y", the systenm prompts for a field number.
‘Otherwise, the System returns to the MAIN menu. ’
RS j. User has\Q choice of inputting data from the console or- the
RAL.. : -
S K. If console 1is chosen, user inputs data Through the
R ‘ keyboard. " Otherwise, the system RAL is invoked. (Refer
< " : to Section "4.3 for details.) The input data is
stored in a file formname.DAT.
S The file layouts of the TFORM, framename.DAT, PASS are shown

in Figures 4.6, 4.7 and 4.8.

.............................................................

: Filename * TFORM
: Function : stores names of forms :
File type : random access
Reeerd—type : 20 bytes "
e S B
RECORDS
: Field #
# : in: record : . Descriptions -
) : 0 1 H total'numbér qf forms created
1 1 : form name #1 ° :
: 2 L7 : form name #2 : :
3 : 1 : form name #3 s A
Flgure 4.6 Layout of file TFORM
x s ve . } -:‘f_
L T
E w. 7 E e . e oW R
4 1 .'._ ) A ) ""3\



------------------

formname .DAT

Filename
: .Function
: FlLe type

-

: stores control
: sequential

........................

information & data . of form

Fiﬂld Posltion o
B from length Descriptlonb :
0 1 - 2 Number of non- empty fields e
1 3 3 : Initial location of new data in the file:
2 & 1 : A flag for fleld #1 (empty or non-emptyl:
3 7 1 : A flag for fleld #2 :
El 8 1 .
5 Q 1
12. 15 L) A flag for field #10
13 16 ! Number of string variables for field #!
iq 17 1 Number of string variables for field #2
22 29 B Number of stging variables for field #10
23 26 3 : Initial location of flield #1
1 24 29 3 % Initial location of field #2 x
:"32o 53 3 : Initlal location of field #10 :
: 33 56 :length: Data of field #!I : H
Flgure 4.7 Layout of file formname.DAT.
Filerniame PASS :
Function «: stores information for data transfer :
File type random access :
Record type 300 bytes :
RECORDS :
: Field # : H
# : in record Descriptions ,

L L I I L T T R T L T T T S S N Y

LR L I T T I I I S M L I T A N

A flag - data transfer request in FMS-UO:
A form name in which data is stored :
A field # in which data is stored

A flag - data from RQL is transferred
The # of string variables required

Data. from RAL

------------------------

gure 4.8 Layout of file PASS
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(B) DRLETE'DATA.FROH ONE FIELD

Purppse h : To remove data from one field

Initiated by : Option.3 of the MAIN menu and Option 2 of the
sub-menu CREATE/MODIFY/DELETE DATA IN A FIELD

Input files : TFORH formname.DAT

Cutput filesl : TFORM, formname.DA{

Code reference : Lines 1960-3550 in TH2

Procedures

a.

If the form name specified by the user is found among the
ones in the file TFORM, the system prompts for the field
number in which data is to be deleted.

b. The flag which indicates the existence of data . in the
field is set to zero in the file formname.DAT.
(C)> DELETE DATA FROM ALL FIELDS oo
Purpose . : To remeove data from all fields in a form
Initiated by - : Option 3 of the MAIN menu and.Option 3 of the
sub-menu CREATE/MODIFY/DELETE DATA IN A FORM
Input files : TFORM, formname.DAT
Qutput files : TFORM

Code reference : Lines 1960 to 3550 .in TH2

Procedures

a.

If the form name specified by the user is among the ones in
the file TFORM, the system confirms the deletion
action by prompting the-user.

If deletion is not confirmed; the system returns to the
MAIN menu. Otherwise, data is deleted by erasing the file
formname .DAT. The formname is removed from the file TFORM.

4.2.4 DISPLAY/PRINT DATA USING A FRAME

Two

This function allows user to output a.forh using a frame.

types of output can be obtained on screen or on printer as
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shown in Figure 4.9. e

.........................

......................................

DISPLAY DATA ON : 3 PRINT DATA ON
THE SCREEN : ¢ THE PRINTER

...................................

e e e e B B S de o e i . T WY = T M T TER T EE G T T AN e e e Em e e e =

Figure 4.9 Sub-functions of DISPLAY/PRINT DATA USING A FRAME

- Purpocse ' : OQutput a ﬁérm on the.screen or on the printer

Initiated by : Option 4 of the MAIN menu and Optidn 1 of
the sub-menu DISPLAY/PRINT DATA USING A FRAME

Input files : TFRAME, TFORM, framename.COR, formname.DAT
Code reference : Lines 3560 to 4640 in TH2

Procedures

a. If the formname specified by the user is found among the
ones in the file TFORM, user will be prompted for the franme
name.

b. 1f the fraﬁename is found in the ‘file TFRAME, ‘ user
can specify whether to output the whole form «ar part of the
~form : :

c. If part of the form is specified, “the system prompts for
the field number. '

d. [f the field contains data and the corresponding block
have been defined, the form is outputted by positioning
the data at the coordinates.

4.2.5 DISPLAY FRAME LAYOUT

Purpose -t To display the coordinates of the blocks
: in the frame

Initiated by : Dption 5 of the MAIN menu or in the function
CREATE A FRAME or MODIFY/DELETE BLOCK COORDINATES
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Input fiig : framename.COR

CodeArefefgnce : Lines 4650 to 5030.1n THZ

Procedures’ : -
. ey ¢

a. If "the frame name specified by the user is found in the’
) file framename.COR, the coordinates of the blocks are read

and are displayed with scales on the sides of the
screen. - - P

4.2.6 QUIT

The user can exit from the system and return to  DOS on

m

completing a function of FMS-UQ.

4.3 SYSTEM INTEGRATION OF FMS-UO and RQL

One ;f the obstacles we encountered during‘integration was to
find a suitab}e‘relational database managemené system which runs
oﬁ:micro—comp&ters. Amcong the very.few existing systems, RQL.was
.the only . one which we were_able to cbtain permission from its
deve%éper HELLO Sof£ware Ltd. for copyiné and modifying the .codes

e

sg that integration 1s possible.

The limitation on the size of the memory prohibits__f;;égzg

both systems, FMS-UO and RQL, into memory .. Instead, one sygfem
"is loaded at a time. When the user {niéiateg-phe transfer of
data from one s?gtem to the other, th?“DOS';oﬁmana:RUN is used to
execute the other system. ' This command.RUN’clgars the mémory
'before the new systempis loaded . Tﬁus,”a dété file PASS is used
to store 'déta“ tha#.isbﬁasséé“from_one ;system"td the other.

Because pf” this ébétacle, longgr prbcessihg tiﬁé. for system .
integ;ation ig needeq and the number of fugcti;ns that can be

implemented on form is limited.

A ibt'of effort is spent on designing:thé.featurés of system
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integration such as how system integration is initiated and the
entrance and exit polnts of this function in both sysggms. Data
trahsfer is initlated in the cption CREATE/MODIFY/DELETE ‘DATA:“
FROM A FORM in FMS-UD. When the user specifies the transfer of
data from REL,: the flag in record | of thé file PASS {; set to
"l The namé of the form where data is to be input is stored in
" record 2, and the field number is stored in record 3 of PASS.
The system control is passed to RQL.\ Data resulted from the RQL
command DISPLAY is transfé;red to FMS-UO on the usgr's request.
The systenm iéontrol‘{s then'ret;;ned to FMS-UQ to continue with
the‘kprocess of creating or modifying data in a form. If the
value of the record 4 of PASS is 1", ‘data Is retrieved from
record 6 gnﬁlis stored in the field-of the form as specified in
- records 2 and 3 of PASS.

RaL consists ”Bf- a Main program RDB:OPT.HALFf'énd two
subprograms SORT and SET.OPT. The program RDB.OPT.HALF con§ists
of a section for identifying Keywords in the command input by the
uder. The system then branches off to the subroutine of a
specific function. 'fhe system control is passed to and from the
Main programband two subprograms SORT and SET.OPT dsing the BASIC
commana RUN. |

’ The original codes in the program RDB.OPT.HALF are modified
lé order to integrate RGL with FMS-UO. Codes are added at the
beginning of thé progrém‘for reading the flag in record | of the

~file PASS to determine whgther data transfer is requ%sted. When
a command DISPLAY is‘input, the subroutine for the command 1is

executed to search the tables for data that neet the

specification in the command. If data transfer 1s requested, an
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additional prompt |is :displayed to ask the user whether data
“resulted from the command DISPLAY be transferred to FMS-UO. If
‘the answer to . the prompt is fY', the data selected, to be
transferred is stored in record 6 of the file PASS.. The flag in

recora 4 of PASS is set to "1" to indicate the transfer of data

from RQL. The system control is returned tc FM5-~UO0 wusing the

BASIC command RUN. [f the user responds "N" to the prompt for
data tran;fer, the system control goes to’a section in RAQL which
prohpts for an commandg. Upon completion of an RAL command, a
prompt is added to ask_ the user if he wants to continue with RQGL

or execute FMS5-U0. Figure 4.10 describes the logic flow of RQL

after the modification for system integration.

-
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.....................
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.REQUEST. - .
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.Figure 4;10 The logic flow of RQL after the modification for
system integration
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CHAPTER 8

AN EXAMPLE AND SOME CONCLUDING REMARKS

5.1 INTRODUCTION

In business, companies often send their clients and employees

circulars or letters with identical contents but different names

and addresses. It will be very tedious and tiﬁe:consuming to

have . the same contents typed repeatedly.. In this chapter;' we

illustrate how time and.effort can be saved by generating the

”

letters through thexggfré%ions and interface of the two systems‘

- FMS-UO0 and RQL. Different formats for cutputting the letters are
also considered. The limitations of FMS-UO and areas forhfuture

research are discussed in Section 5.5.

5.2 THE PRQOCESS OF GENERATING SIMILAR LETTERS - AN EXAMPLE

The process consists of four steps

(A)Y The names and addresses. of the clients are stored 19 a
relation in RQL. . =

(B A frame for the output format of the letter is created by
. FMS-UO. ' : i

(C> Data of the letter are steored in a data file in FMS3-UQ.

(D) The letters are generated.

We sﬁall ekplain these steps using the clients’ names and

addresses listed 1in Figure 5.1. A sample letter i§ shown In

Figure 5.2. K
LNAM%, FNAME STREET CITY

. BROWN ¢ MARY : 20 MAIN ST. .  *“ . TORONTO
.STEWART : JACK : 111 LAURIER ST. v OTTAWA
SMITH :  JOHN : 10 DUNDAS 3T. - : HAMILTON

- -
.................................................................

Figure 5.1 Names and addresses of. clients

L
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20 MAIN ST.
TORONTO

DEAR MARY

I WILL BE ON VACATION FROM DECEMBER 20
TO JANUARY 10. PLEASE.CONTACT JIM RAY
FOR SYSTEM SUPPORT.

VPDP RELEASE 1.1 IS INSTALLED !

JOSEPH

Figure 5.2 A sample letter
(ZA) The names and addresses of the clients are stored 1in a
relation in RQAL ‘
The data in Figure 5.1 is stored in a table (relation) INFORM
of a database CLIENT in RQL usiné the following commands

DEFINE DB CLIENT
(Tq create a database called CLIENT)

USE DB CLIENT _
(To specify the database)

DEFINE TABLE INFORM
(To create a table called INFORM, the description, data type
and width of each column are described) )

INSERT INFORM

(To input data into the table INFORM)
(B) A frame for the output format of the letter is created

The letter shown in Figure 5.2 is divided into different
flelds according to the functions and locations of the dats. (See
Figure 5.3.) Some guidelines for the diviﬁion are
a. A unit of data to be manipulated indeéendently of the others

¥
Is considered as a field, e.g., the name of a client.
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b. Any pért of the data requiring special layout can be asstgged
as a field. For exanmple, the line which starts with ‘“COFFEE
TABLE 1. in Figure 5.2 is labeled as field #8. These words
have special starting and end}ng pesitions which are ‘different

’ N
from those'in the other lines. ™ 4 '

1(20 MAIN ST. p)
2(TORONTO )

‘ 4 5 e
3(DEAR) (MARY PGS »

6(I WILL BE ON VACATION FROM DECEMBER 20
TO JANUARY 10. PLEASE CONTACT JIM RAY :
FOR SYSTEM SUPPORT. )

7(VFDP RELEASE 1.1 IS INSTALLED !)

8 (JOSEPH)

o S i o o o = ik A = = = - —— -

Figure 5,3;*The different fields of the letter

The frame “ALETTER" is defined under Option ! of the MAIN
menu. ‘The coordinates of its 9 blocks are 1listed 1in the

following table.

UPPER LEFT : BOTTOM RIGHT

BLOCK NUMBER X : Y : X Y

1 3 5 18 5

2 3 6 14 6 .

3 3 8 6 8

4 8 8 19 8

5 10 8 10, 8

6 3 10 40 12 -

7 8 14 40 14

8 3 17 : 8 17

The frame ALETTER as shown in Figure 3.4 (s displayed using

Option 5 DISPLAY FRAME LAYOUT of the MAIN menu.
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1234567890123456789012345678901234567890
7 . T

,
PN OWOTN WA W

- .
--------------------------------------

o v AR ek v S S e g e T . — e

Figure 5.4 The frame ALETTER as displayed on the screen

Ly

(C)> Data for Ehe'letter are stored in a data file in FMS-UO

For each letter, data is input into its fields #1, #2 and #4
from RQL ang intq the‘rémaiqfng fields from the console. The
form name "SALE”" is input under Opt&onn'3 CREATE/MODIFY/DELETE
DATA 1IN A FORM of the‘MA;N menu. Optlén 1 CREATE/MODIFY DATA IN

A FIELD is chosen from the sub-menu.

a. Data input from RQL

To input the street address of the client, Mary Bro#n for
example, from RAL, field #! is specified when the system prompts
for the field number of the input data and anéwer with an "R" to |

the question in Figure 5.5. The message in Figure 5.6 will

appear on the screen.
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FMS> DO YOU WANT TO INPUT DATA FROY
CONSOLE OR RQL ? (C OR R) )

T o e e e e e ) s e e A R e e e e v e

“%x IF YOU HAVE A TABLE WHOSE DATA
YOU WANT TO MOVE TQO FMS-UD, USE
THE RQL COMMAND TO DISPLAY THAT
TABLE. OTHERWISE, DEFINE YOUR TABLE NOW

T T T A e e el ey e e T En R R e e e W AR e T W R N e e e M Em R SR AR S o e T e -

Figure §.6 The displayed message after user inputs data from
RAL C : '

In response to-the prompt RALY>, the following commands should
be typed in order to S%trieve the street addreés of “the <client,

Mary Brown.

* RQL> USE DB CLIENT _ | :
' REL> DISPLAY TABLE INFORM ON STREET WHERE LNAME = "BROWN"

‘Figure 5.7 shows the street address retrieved from the
database. The system then pngﬁﬁEs if the data displayed is to be
moved to the field in FMS-UQ. (See Figure 5.8.)- If the anwser

Figure 5.7 The address of Mary Brown - retrieved from database

e e ] ’

DO YOU WANT TO MOVE THIS DATA TO
THE FORM ? (Y OR N) -:

Figure 5.8 The system'prompts if the data is tc be ‘moved
to the form :

\
r

is "Y", the street address "20 MAIN ST." will be inserted inte

field #1 of the letter. ) (
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b. Data input from the consale

The ~literal “DEAR" 1is input into field #3' of the .letter

-through the console by spe01fy1ng a “Cc- to the quest1on as shown

“in Figure 5 5.

L4

fD) The -létters are generated

.Aﬁten héving created the contents and frame . of the letter, we
choose thlon'a DISPLAY/PRINT DATA USING A FRAME of the MAIN menu
to output_lfhe letter. Suppose we want fo‘ display the_ whole
letter, we will select the Option DISPLAY DATA ON THE SCREEN and
answerlw{th'“O' to tﬁé‘folloying question

FMS> HOW MANY FIELDS DO YOU WANT TO
QUTPUT? (0 MEANS ALL) : _@

——......—___.___—-.__.__.—.-._.-.—_—_._——...._—.__..-.-.—_..._____————..._._.__._.-.--_..__._—

Figure 5. 9% The system prompts for the fields to be ocutput

If _we waﬁt‘to,outpdt only the street, city and name of the
cllent, weﬁanswer with a "3* to ihe above guestion. As shown in
Figure 5.10, wé‘épecify Fields #1, #2 and #4 to be output. - The
result lshshowq.in F&gu%e 5.11.

FMS> PLEASE SPECIFY THE FIELD NUMBERS
1 2 4

Figure 5.10 .The field numbers specified for output

& 20 MAIN ST. B
: ' TORONTO .

MARY

--—..-—————..._...__.._——.-...___—-——...—.,-—.—.__———.-...._—___—_____————————.—.___._.__

Figure 5.11 The address and name of the client are output
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5.3 Generating letters with same contents but dlifferent clients

.

To generate'similar'letters forlwggﬁg other cllé%ts, Jack
Stewart and John Smith, thelir names, st}eet addresses and ciﬁles
have to be fetrieved from the datab;seqin RQL. The le;ter to
Jack-Stewart, as shown in Flggre 5.12, is generated‘by selecting
Option 4 DISPLAY/PRINT DATA Ug?ﬁG A FRAME of the MAIN menu and

specifying the frame "ALETTER" and the form “SALE" .

111 LAURIER ST.
OTTAWA

DEAR JACK . : &

I WILL BE ON.VACATION FROM DECEMBER 20
TO JANUARY 10. PLEASE CONTACT JIM RAY
FOR SYSTEM SUPPORT.:

VPDP RELEASE {.| IS INSTALLED !
“-‘

JOSEPH ) : !

Figure 5.12 The letter addressed to Jack Stewart

5.4 Outputting the letter by a diffefent format

The format of the letter with the same contents can be
changed if é different frame {s used. If, the fr&me "BLETTER"
shown in.-Figure 5.13 is created under Option 1 of the MAIN menu,

the generated letter is shown in Figure 5714,
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123456789012345678901234567890123456?890

.""IJ"lr'll)rﬁrl’I!IP!JJ_!."J!.D!’!JJ.
. .

---------------------------------------

VN~ O WONONLWND OO ML WD

Figure 5.13- The frame BLETTER

S e SR e BA o e A R - AR e R e e  E EE s Ak e kA = = = ——

VPDP RELEASE 1.1 IS INSTALLED !

111 LAURIER ST.
OTTAWA

DEAR JACK

I WILL BE'ON VACATION FROM DECEMBER 20
TO JANUARY 10. PLEASE CONTACT JIM RAY
FOR SYSTEM SUPPORT.

JOSEPH

\YQED¥3LJ1%!4 The letter addressed to Jack Stewart

gt
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5.5 SOME CONCLUDING REMARKS

In this thesis; a computerized form manipulation system FMS-

UD and 1its integration with a commercial relational database

management ‘system are designed and developed. FMS-UO is
implemented in a Oery restrictive computing enviroﬁment - ‘micro-
computer APPLE II using the Disk Dberating System bOS 3.3. Many

form manjpulation ‘features, such as routing and tracing of ‘forms

cannot be implemented -because of the limitation of computing

resotrrces. © Its random access memory is only 64K which is very
) »
" small for implementing system integration. For example, data

shared between the two systems cannot be stored in the memory,

insteéd, .2 data file is used. The speed of executing the

functions is slow because of the micro-processor used. The

screen is limitéd to 20 lines by 40 characters which 1is quite

unlikely to represent a normal work paper. More sophisticated
ha?dwqre and+software facilities will enable the development ?f a
more=marketable‘systém. The data processing capability of FMS-UO
can be  extended in the area where dat;‘retrieved_fromf RQL, for

‘-hqré tHan,one form instance can be updated to the form instances

' jn‘FMﬁ—UO rgspectiyéiyhﬂ ' .
?AS' the-boé@ of;%éfdware'is_dropping considerably, automated

!

'systqﬁs,for'the home environment &an_. become more. sophisticated.

It fnot.an}fm ‘supports the inputting and "outputting of voice,

1magg{hteﬁt,xd§ta‘and_g}abhics, bufscad'aléo be connected through

the local akga-hetwork_to the banklng systeﬁ, groceﬁy system and

other commercfal'éysﬁems.‘ -



- APPENDIX A -

&
ERROR MESSAGES FOR FMS-UO

The system’ can detect certain errors during input or 5utpup

operations. Folloﬁing_is a list of the.error messages and their

explanations.

Thekeok

*%kk

KAk

X % %k

KXk

ok k
Rk ok

ok k

CREATING A FRAME, MODIFY/DELETE BLOCK COORDINATES. .

ERROR! DUPLICATE FRAME - TRY AGAIN %x%

[

If the input name for the new frame already exists,

' this error message will be displayed.

ERROR! X MUST BE BETWEEN 1 AND 40, -
REDEFINE THE X COORDINATE x%x '

The X coordinate is outside the range allowed by the system.

ERROR! Y MUST BE BETWEEN 1 AND 22,
REDEFINE THE Y COORDINATE %xx%

The Y coordinate is ocutside the range allowed by the systen.
ERROR! COORDINATES OF THE BOTTOM POINT

MUST BE GREATER THAN THE TOP COORDINATES,

REDEFINE THE BLOCK kkk

The bottom right corner must’by on the right and below of
the top left corner.

ERROR! OVERLAPPING BLOCKS. REDEFINE THE BLOCK %%

The block ovéflaps with other biocks of the frame.

ERROR! FRAME HAS NOT BEEN DEFINED xxx
ERROR! BLOCK HAS BEEN bEFINED, CANNOT BE ADDED xxx

ERROR! BLOCK DOES NOT EXIST BEFORE, CANNOT BE DELETED x%xx

‘CREATE/MOBIFY/DELETE DATA IN A FORM

]
*kk

ERROR! FIELD NUMBER CANNOT BE ¢= O xxx .
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" #xx ERROR! FIELD NUMBER CANNOT: BE.> 10 %xx
Field number must be between 1 and 10, inclusive.
*%x% ERROR! FORM HAS NOT BEEN DEFINED %x%

The -Form specified by the user has not been created.

DISPﬂAY/PRINT bATA USING A FRAME
*Q*-ERROR! FRAME HAS NOT BEEN DEFINED x%xx
The frame regquested fof outputting does not exist.
- *x% ERROR! FORM HAS NOT BEEN DEFINED xxx
The form specified for cutput does not exist.
xx*x ERROR! BLOCK #X HAS NOT BEEN DEFINED *%x

The block #X in the specified frame for outputting the
form has not been defined yet.

*%x%x FMS)> PLEASE INSERT THE DISKETTE WHICH

CONTAINS THE FILE FORM.DAT INTO
DISK DRIVE 2 THEN PRESS ANY KEY

The data file is not in disk drive 2.

*xx FMS> PLEASE CONNECT THE PRINTER THEN -
PRESS ANY KEY ’ :

The printer is not hooked up to the computer.

DISPLAY FRAME LAYOUT

*%% ERROR! FRAME NAME DOES NOT EXIST %xx
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110
120
125
130
140
150

160
170

180
190

200
210

220
230
250

260

2

APPENDIX B

THE PROGRAM OF FMS-UO (TH2)

———

*

) .
REM  THIS FORM MANIPULATION
SYSTEM (FMS) CONSISTS OF TW
O PARTS : o
REM PART I. FACILITIES
FOR CREATING, MODIFYING, DEL
ETING, DISPLAYING AND PRINTI
NG FORMS.
REM ° PART II. FACILITIES
FOR INTERFACING WITH AN EXIS
TING RELATIONAL DATABASE SYS
TEM (RQL).

D$ = CHRS (4): PRINT D$; "MAX -

FILES 4"

DIM X1%(10),X2%(10),Y1%C10),
Y2%(10),X%C103,A8C100),Ps(10
» 1003 ,PS$(100),N%(10),Cs(100
),E$(22,10,10)

2% = 0:W% = 1:G% = Z%:G% = CHRS$

(72:D$ = CHRs (4)

REM CHECK IF THERE .IS A
NY DATA PASSED FROM RGQL TO F
MS

PRINT D$: PRINT D$; "OPEN PAS

5,L300,D1,56™: PRINT D$;"REA
D PASS,R1": INPUT FB%: PRINT

D$;"CLOSE PASS": IF FB% = O THEN:

GOTO 180 . :
PRINT Ds$;*OPEN PASS,L300;D1"

: PRINT Ds;"READ PASS,R4": INPUT

LD%: PRINT D$: PRINT D$; "WRI
TE PASS,R1": PRINT 0O: PRINT

D$: PRINT D$;"CLOSE PASS”®

ONERR GOTO 200

PRINT D$; "UNLOCK TFRAME,D1":
POKE -216,0: GOTO 220

POKE 216,0 Lo

PRINT D$;“OPEN TFRAME,L20,Di
“: PRINT D$;"WRITE TFRAME,RO

": PRINT Z%: PRINT Ds$;"CLOSE .

": PRINT Ds: PRINT D$;"OPEN
TFORM,L20,D1": PRINT D$;"WRI

TE TFORM,R0": PRINT Z%: PRINT
- D$: PRINT Ds$;"CLOSE- .
IF FB% = Z% THEN - GOTQ 250

"IF LD% = W% THEN 'GOTO 3030

CALL - 936: REM MAIN MENU
PRINT "FMS> INDICATE YOUR CH
QICE BY ENTERING THE
NUMBER" .

~ COMMENTS

Declaration of arrays

-Bheck if any data is paésed
from RGL in the file PASS

Check if
exists.

the flle TFRAME

Data is passed from R@L

Display the-Main Menu



270

- 280

290
300
310
320
330
340
350

360
370

* 380
. 400

410

420

430

4400

450

460

470
480
485
490

500

PRINT : PRINT "1. CREATE A F
RAME": PRINT : PRINT *2. MOD
IFY/DELETE BLOCK COORDINATES

PRINT : PRINT "3.. CREATE/MOD .
IFY/DELETE DATA IN": PRINT "
A FORM": PRINT

PRINT “4. DISPLAY/PRINT DATA

USING A FRAME ": PRINT
PRINT "5. DISPLAY FRAME LAYO
UT"?! PRINT
PRINT "6. QUIT": PRINT : INPUT
ANS

IF ANS = "1" THEN GOTO 430

IF ANS = "2 THEN' GOTO 930

IF AN$ = "3" THEN GOTO 1970
IF AN$- = "4" THEN GOTO 3590
IF AN$ = "5" THEN GOTO 4680
IF AN$ = “6" THEN GOTO 5030
GOTO 250
REM
REM CREATE A FRAME
REM
CALL -~ 936:R0% = W%:RE% = Z -
PRINT  "CREATE A FRAME": PRINT
“s=sf==========": PRINT = INPUT

I

I

"FMS> PLEASE GIVE A NEW FRAM
E NAME :";FF$% T
GOSUB 1900: REM CHECK FOR
DUPLICATE FRAME NAME

IF Y% = 2% THEN .PRINT G$;"x
«x ERROR! DUPLICATE FRAME -
TRY": PRINT "
: FOR PAUSE = | TO 1500: NEXT
PAUSE: GOTO 430

= W%:NE% = W%:TP% = 2%:BIl =
I: REM: NO DATA IN THE COQORD
INATE FILE YET _
GOSUB 1380: REM THE USER W
ANTS TO SEE THE FRAME DISPLA
Y .

= BI R
PRINT PRINT “BLOCK# ";I1:BI
= 1 : )
PRINT PRINT "FM8> PLEASE 8

PECIFY THE X,Y COORDINATES":
PRINT " . OF THE TOP' LEFT
CORNER OF BLOCK# "5l

FE RN

AGAIN x%xx"-
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Option 1. CREATE A-FRAME

The system prompts
new frame name

for a

User can select to see the
frame ——
Ceflne coordlnates of the

top left corner of a block
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s

520 WX% = Z%:

——— e

530 I = BI - T

540-—PRINT
~ B50

560

595

600

620
630
640

650

690

700
710
720

730

740

750 - :
.“ANT TO MAKE ANY CHANGES":

B

"FXLI%C(ID)
GOTO l6

INPUT
X% =
10 .
INPUT "Y, (1-22) :
Y% = Y1%CI):FR% = I:
28 :

GOSUB 1380:X1%(BI) = X%:YI%(
BI) = Y%: REM ' IF USER WAN
T S TO SEE THE FRAME DISPLAY

“X, (1-40) :
X1%(I):FR% = 1:

"rY1%(I):
GOTO 16

I = BI: PRINT : PRINT "FMS> P
LEASE SPECIFY THE X,Y COORDI
NATES": PRINT " OF THE B
OTTOM RIGHT CORNER OF": PRINT

BLOCK# ""; 1 .

WX% = Z%:Cl1% = Z%:] = BI:WB% =
Wik :

PRINT
INPUT
X% =

10 :
INPUT *Y, (1-22) : ";Y2%(CI):
Y% = -Y2%(I):FR% = 2: GOTO 1!6.

28 '

"IF X2%CI) ¢ Kl«(I) OR Y2%(CI)
¢ Y1%(I) THEN PRINT G5:
"x%xx ERROR! COORDINATES OF T

"HE": PRINT - BOTTOM POINT
MUST BE GREATER": PRINT *

THAN THE TOP COORDINATES. "
PRINT " REDEFINE THE BL

OCK *xx": GQTO 490
IF I = W% AND RE% = W%
GOTO 720 '
IF I = W% THEN X%C1) = 1:
750 - :

IF RO% =
= I

GOSUB 1430: REM
"HE BLOCKS OVERLAP
IF ER% = W% THEN . PRINT
G$; "xxx ERROR! OVERLAPPING B
LOCKS.": PRINT - REDEFINE
THE BLOCK *xxx":ER% = Z%: '‘GOTO
490 : .
PRINT

“X, (1-40) : "3X2%CI):
X2%(1):FR% = 2: GOTO 16

THEN
W% THEN X%(I) = I:K
CHECK IF T

PRINT

"FMS> DO YOU W
INPUT
FOR THIS BLOCK ? (Y OR
N> : ";ANs

PRINT

62

PRINT

GOTO

User ‘can‘select to see the -
frame ’

Define coordinates orf - the
bottom right corner of a
klock ' :

Check the coordinates ofié
block

Blocks overlaps, redefine
the coordinates of the
block

The system prompts If the
coordinates are to be

modified



760
762
763

764

767

768

769

780

730
800

810

820

830
840

850
860

870

' 880
890
900
910
920

930
940

942
944

946

"Y# THEN GOTO 764

“N" THEN GOTO 780

T *Y* AND ANS < >
GOTO 750 .

PRINT : PRINT "FMS> DO YOU W
ANT TO LEAVE THIS OPTION 2-:
INPUT * (Y OR N> : ";CE
s .

IF CE$ = "Y" THEN, PRINT D$:
PRINT Ds$;“CLOSE": GOTO 250
IF'CES = "N" THEN GOTO 490
"IF CE$ ¢ > *"Y" AND CEs ¢

"N" THEN GOTO 764

GOSUB 1700: REM  STORE THE

COORDINATES _INTO THE FILE

IF RE% = 1 THEN GOTO 850

GOSUB 1830: REM RECORD TH

E BLOCK# BEING DEFINED

IF RO% < > W% THEN GOTO 85

0.

PRINT : INPUT "FMS> DO YOU W

ANT.TO DEFINE ANOTHER BLOCK
? (Y OR N) : ";ANS

IF ANS = "Y" THEN I =

GOTO 490

JIF ANS ¢ > *"Y" AND aNs ¢ >

"N* THEN GOTO 820 . - -

IF RO% = 2% THEN RETURN

REM PUT DATA INTO TFRAME T

O RECORD THE FRAME NAME

PRINT D$;“OPEN TFRAME,L20,D1

“: PRINT D$;"READ TFRAME,RO*

INPUT K%

IF ANS <
"N" THEN

I + 1:

PRINT D$;“WRITE TFRAME;RO": PRINT

s + 1

PRINT D$;"WRITE TFRAME,R";K%
+ 1: PRINT FFs

FPRINT D$;“CLOSE TFRAME-"

GOTO 250 _

REM

CALL - 936:R0% = Z%

PRINT "MODIFY/DELETE BLOCK C

CORDINATES": PRINT "========

RE% = Z%:
BEFQRE?
PRINT : INPUT "FMS> PLEASE S
PECIFY FRAME N&ME ";FFs
PRINT Ds$; "OPEN TFRAME,L20,D1
":TEMP = Z%

REM BLOCK EXIST
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Store the frame name into

the file TFRAME

Option 2. MODIFY/DELETE
BLOCK COORDINATES

The system prompts for
frame name

the
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948

950

982
954

. 960

965

970

975
980

1060

1070

ILL":

1080 -

1080

1100~

1103
1110

1120

—_— — —

PRINT D$; "READ TFRAME,R0": INPUT
K%: PRINT D$: IF K% = 2% THEN
PRINT : PRINT G$;"%xx ERROR
! FRAME HAS NOT BEEN DEFINED
*%": PRINT D$: PRINT D$"CLO
SE": FOR PAUSE = | TO 1500: NEXT
: GOTO 250
FOR I = 1 TO K%:
EAD TFRAME,R";1I:
FF$ = FY$ THEN TEMP = I
NEXT : PRINT Ds o
IF TEMP = 2% THEN PRINT G5$;
"%x%% ERROR! FRAME HAS NOT.BE
EN DEFINED %%%": PRINT D$: PRINT
Ds; "CLOSE": FOR PAUSE = 1 .TO
1500: NEXT PAUSE: GOTO 250
PRINT : PRINT : PRINT "FMS)>
PLEASE INDICATE YOUR CHOICE
BY": PRINT *° -ENTERING TH
E NUMBER*® .
PRINT : PRINT *“1. MODIFY &N
EXISTING BLOCK": PRINT : PRINT
“2. ADD A NEW BLOCK ": PRINT
: PRINT *3. DELETE AN EXISTI
NG BLOCK*
PRINT : PRINT ™“4. DELETE THE
WHOLE FRAME": PRINT ; INPUT
CES « .- - -
CALL - 936 S -
IF CE$ ¢ >"%1" BND CE$ ¢ >
"2" BNDCES < > *3" AND CE$
< > "4" ‘THEN GOTO 950
IF CES € > 4" THEN GOTO
1120 - '
PRINT : PRINT “FMS)> YOU HAV
E CHOSEN TO DELETE THE": PRINT
"  WHOLE FRAME, DO YQOU ST .
INPUT ", WANT TO GO
-AHEAD ? (Y OR N> : ";ANs
IF ANS < > *Y" AND ANS <
"N" THEN GOTO 1070 :
"IF AN$ = "Y* THEN GOTO {11
O0: REM DELETE ALL BLOCKS | .
IF ANS = “N*  THEN GOTO 250

PRINT D$; "R
INPUT FY$: IF

GOTO 1070 : ~
PRINT D$;“WRITE TFRAME,R";T .
EMP: PRINT "“: PRINT D$: PRINT
D$; “CLOSE TFRAME": PRINT Ds$;
"DELETE*;FY$;".COR,DI1": GOTO

250 _ .
PRINT D$;"OPEN";FF$;".COR,L"
50"

.

64

' Display options in submenu

Check if the frame name has

‘been defined

v

&

I

systenm

The prompts for
confirmation of deleting
the whole frame

Delete the frame name fron

the file TFRAME



1130

1140

1142

A

1146

1150
1160
1170
1180
1185

1190
1200

1210
1215

1220
1230

1240

1144

PRINT D$;"READ";FF$;".COR,R
0°: INRUT K: FOR J = ! .TO K:
INPUT X%(J): NEXT

PRINT D$;"CLOSE";FF$;".COR"

IF CE$ = "1~ THEN PRINT "M
ODIFY AN EXISTING BLOCK’S CO
ORDINATES®: PRINT "=====cco=

IF CE$ = "2" THEN PRINT "A .-

[F CE$ = "3" THEN PRINT "D
ELETE AN EXISTING BLOCK’S_CD

e - X T

DEFINED SO FAR ARE : *' .
FOR J =+-1 TOQ K: PRINT- X%¢J)
7 SPCC 1): NEXT

PRINT : GOSUB 1380: PRINT
REM .SEE DISPLAY .

PRINT "FMS> PLEASE SPECIFY
THE BLOCK NUMBER®: INPUT *

. PRINT : PRINT “FMS) BLOCKS

TO BE MODIFIED : ";I° - ' -

RE% = 0 .
FOR J =1 TO K .

IF I X%(J) THEN RE% = 1:G
E% = X%(J): REM THIS BLOCK
EXIST .- - .

NEXT - ) ‘
IF CES = "2" AND RE% =-1 THEN .

[§

. PRINT G$;"x%* ERROR! BLOCK - -

HAS BEEN DEFINED, ": PRINT *
CANNOT. BE ADDED xx": FOR .
PAUSE = 1 TO 1500: NEXT PAUS
E: GOTO 250 :
IF CE$ = “{" OR CES = "2™ THEN
GOTO 1320:-:REM ATTACH AND
MODIFY BLOCKS’ COORDINATES
IF CE$ = "3 THEN CALL -

936: PRINT "DELETE BLOCK": PRINT °

::::::::::'_—._'z "o PRINT
IF RE% ¢ _>£W% THEN PRINT

. GS; "xxxERROR! BLOCK DOES NOT

EXIST BEFORE, ": PRINT * C
ANNOT BE DELETED xxx": FOR P
AUSE = | TO 1700: NEXT PAUSE

GOTO 250 :
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1250
1260
1270

1280
1290

1300

1310
1320

1330
1340

1350
{360
1370

1375

1380

1390

1400
1410

1420
1430

1440

- ER BLOCKS":

PRINT D$;"OPEN";FFs$;".COR,L
50"

PRINT D$3"WRITE";FF$;".COR,
RO"; PRINT (K - D)

FOR J = | TO K: IF X%¢J) <.

> GE% THEN PRINT X%(J)
NEXT

PRINT D$; “CLOSE";FF$;".COR"

PRINT "FMS)> BLOCK NUMBER ":;
PRINT GE%;: PRINT * HAS BE

EN DELETED": FOR PAUSE =
1500: NEXT PAUSE

GATO 250

ER% = Z%: PRINT D$;"OPEN";FF
%;",COR,L50,D1*: FOR J =1 TO
K: PRINT D5;"READ";FF$;".COR
JR";J: INPUT X1%<J)>: INPUT X
2%¢J): INPUT Y1%<J): INPUT Y
2%(J): NEXT : PRINT Ds

GOSUB 490: PRINT Ds ;
PRINT D$: PRINT : PRINT *FM
S> DO YOU WANT TO MODIFY OTH
INPUT * OF T
HIS FRAME ? <Y OR N) ";ANS
IF AN$ = "Y" THEN CALL -~
936: GOTO 960 ’

IF AN$ ¢ > "Y" AND AN$ ¢
"N* THEN GOTO 1340

PRINT D$: PRINT D$; "CLOSE":
GOTO 250

REM SUBROUTINE TO ASK THE
USER IF HE WOULD LIKE TO SEE
THE FRAME

PRINT D$: PRINT PRINT "FM
S> DD YOU WANT TO SEE THE FR
AME*: INPUT * FIRST ? (Y

OR N> : ";ANS

IF AN$ = "Y" THEN SU% = @W5%:

GOSUB 4750: ‘REM SEE THE F

RAME DISPLAY

IF ANs < > "Y" AND ANs <
"N®" THEN GOTO 1380

IF ANs = "Y" THEN CALL -
936 .

RETURN

REM SUBROUTINE TO CHECK
OVERLAPPING

L = W

i TO
N
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1450
1460

1470
1480
1490
1500

1510
1520

1530

1540
1550

1560
1570
1580

1590
1600

1610
1620

1623
1625
1626
1627

1628
1630

1632

1633

J o= A%l
IF'RE% = W% THEN GOTO 1550
IF Y1%(I> < YI%(J> AND Y2%(

I) ¢ Yi%¢J) THEN GOTO 1520
IF X1%CI) < X1%¢J) AND X2%¢
I> < X1%¢J) THEN GOTO 1520
IF Y1%CI) > Y2%(J) AND VY2%¢
I)> > Y2%¢J) THEN - GOTO 1520.
IF X1%CI) > X2%(J) ‘AND X2%¢
ID > X2%¢J) THEN GOTO 1520

ER% = W%: RETURN

IF RE% = W% THEN GOTO 1560
L=L+ 1: IFL <K THEN GOTO
1450 '

RETURN

IF I < > J THEN GOSUB 147
o

IF ER% = W% THEN RETURN
L=1L+ 1: IFL << = K THEN
J = X%C(L): IF I < > J THEN
GOTO 1470

IF I =J AND L ¢ = K THEN
GOTO 1570

RETURN

REM CHECK COORDINATES LIM
IT ,
WX% = 2%

IF X% < 1 OR X% > 40 THEN PRINT

G$; "xx%*ERROR! X MUST BE BETW
EEN 1 AND 40.": PRINT " RE
DEFINE THE X COORDINATE xxx*

Check If blocks overlap

Check | if the coordlnates
are within the limits

tWX% = W5
IF WX% = W% AND FR% = 1 THEN
GOTO 550 ]
IF WX% = W% AND FR% = 2 THEN
GOTO 640 /
IF WX% < > W% AND FR% = I THEN 7
GOTO 560 . !
IF WX% < > W% AND FR% = 2 THEN
GOTO 650
WX% = 2% f
IF Y% < 1 OR Y% .> 22 THEN PRINT
G$; "x*xERROR! Y MUST BE BETW
EEN 1 AND 22.*": PRINT * RE
DEFINE THE Y COORDINATE *xx* -
TWXE = W% \
IF WX% = W% AND FR% = | THEN
GOTO 560
IF WX% = W% AND FR% = 2 THEN
GOTO 650
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1634
1635
1700
1710
1720
1730
1740

{750
1760

1770
1780

1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900

1910
1820

1930

1940

CODES " COMMENTS

IF WX% ¢ > W% AND FRX = 1 THEN
GOTG 595
IF WX% ¢ > W% AND FR% = 2 THEN
GOTO 690 p :
+ REM STORE DATA INTQ FRAMEN 2
AME ,COR ' -
PRINT Ds; *"OPEN";:;FF$;".COR,L
50" :
IF REX¥ = | THEN GOTQ 1780 :
IF NE% = W% THEN PRINT D$; Store the coordinates
“WRITE";FF$;".COR,R0": PRINT the file TFRAME
1: PRINT D$: GOTO 1780
PRINT Ds$;:"READ";FFs$;".COR,R®
0": INPUT NB%
PRINT Ds . .
PRINT Ds$:"WRITE “;FFs$;".COR \
+RO": PRINT NB% + 1 -
PRINT Ds
PRINT D$;"WRITE";FF$;~".COR,
R";1
PRINT X1%<(I): PRINT X2x(I):
PRINT Y1%(I): PRINT Y2%<CI)
PRINT D$; “CLOSE":;FF$;".COR"
NE% = Z% _
RETURN o
-REM PUT BLOCK# INTO RO QF
FFs$.COR '
PRINT D$; "OPEN";FFs$;".COR,L
50" . o .
PRINT Ds$; “READ“;FF$;".COR,R

0": INPUT NB%

PRINT D%;"WRITE";FF$;".COR,
RO"

PRINT D$;"POSITION";FF$; "~ .C
OR,R":NB% ‘
PRINT D$; "WRITE";FF$;".COR"
: PRINT I )
PRINT D$;"CLOSE";IFs$;".COR"

RETURN '
ONERR GOTO 1920: REM CHEC

K FOR DUPLICATE FRAME NAME
Y% = Z%: PRINT D$; "UNLOCK";F
F$;".COR ,Di1": POKE 216,0: RETURN

Y% = W%: POKE 216,0: GOTQ 46
O; REM NOT EXIST BEFORE

ONERR GOTO 1950: REM CHEC

K IF FRAME NAME EXIST

¥% = Z%: PRINT Ds$;"UNLQCK";F
F$;".COR,D1": POKE 216,0: RETURN
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1950

1960

1970
1980

1990
2000

2002

2004
2005

2006
2007

-2008

2010

2020

2030
2040

2050

2120

2140
2150

CODES
Y% = W%: POKE 216,0: GOTO 21i
00: REM. NOT EXIST BEFORE '
-REM" ’
REM  ENTER, MODIFY OR DELE
TE DATA IN FRAME .. - -
REM
CALL" - 936

PRINT "CREATE/MODIFY/DELETE

DATA IN A FORM": PRINT “"===
: PRINT :
"PRINT ': INPUT “FMS)> PLEASE
SPECIFY THE FORM NAME “;FF
s

PRINT D$: PRINT D$;"OPEN TF
ORM,L20,D1":TEMP = Z%

PRINT Ds$; “READ TFORM,RO": INPUT
K%: PRINT Ds$ ,

IF K% = 0 THEN GOQOTO 2008

FOR I = { TO K%: PRINT Ds$;"
READ TFORM,R*;I: INPUT FY$: IF
FY$ = FF$ THEN TEMP = I: REM
" DATA FILE EXIST

NEXT : PRINT Ds$:
CLOSE TFORM-

PRINT : PRINT : PRINT "FMS)

PLEASE INDICATE YOUR CHOICE
BY": PRINT * ENTERING T
HE NUMBER : ": PRINT : PRINT
" 1. CREATE/MODIFY DATA IN
A FIELD"

PRINT "' 2. DELETE DATA FRO
M ONE FIELD": PRINT * 3. DE
LETE DATA FROM ALL FIELDS"

INPUT ASS

IF AS$ < >

PRINT D$;*

"1 AND AS$ ¢ >

“2" AND AS$ < > "3" THEN GOTO
2010
IF TEMP < > Z% THEN GOTO
2220 _
IF AS$ = "3" OR ASS = "2 THEN
PRINT G$;"%x%xERROR! FORM HA

S NOT BEEN DEFINED *xx": FOR
PAUSE = | TO 1500: NEXT PAUS
E: GOTO 250

ONERR GOTO 2160

PRINT D$: PRINT D$; “OPEN";F
Fs;".DAT,D2": POKE 216,0: GOTO
2180: REM INITIALIZE FILE
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v
2180

n

Y = PEEX (222): IF Y = 9 THEN
PRINT "FMS> DISK FULL! PLEA
SE INSERT AN": PRINT °* I

- NITIALIZED DISKETTE INTO DIS

2170 .

2180
2190

2200

2210

2250

" GIVE THE FIELD NUMBER :

"8 *.DAT INTO":

DRIVE 2 THEN
GOTO

K=: PRINT -
PRESS ANY KEY*: GET A#:
2140 , , .
IF'Y = 8 THEN PRINT G$"FMS
> PLEASE INSERT A DISKETTE":
PRINT = INTO DISK DRIVE
2 THEN®": PRINT ° PRESS
ANY KEY": GET AS: GOTO 2140
PRINT D$;"WRITE";FF$;~.DAT"
:"REM  INITIALIZE THE DATA

FILE
PRINT “00":

PRINT 3000°: FOR _
I = 5

| TO.20: PRINT *0~: NEXT

FOR I = ' TO 10: PRINT ~000
*: NIET , )
PRINT D2 CPFNYIFFS; " . DAT":
PRINT B$:"POSITION":FFS:~.D
AT SR : PPIiNT D91 WRITE";FFs

7" W7 FRINT °033°: PRINT
D$; “CLOSE" :
PRINT Ds;*OPEN TFORM,L20,D! -
*; PRINT D$:"READ TFORM,RO":’
INPUT K%: PRINT Ds: PRINT D
$;"WRITE TFORM,RO": PRINT K%
+ 1: PRINT D$: PRINT Ds; "WR
ITE TEORM,R"iK% + 1: PRINT F

'F$: PRINT DS: PRINT D$;~CLOS

E TFORM"

ONERR GOTO 2240: REM DATA
FILE EXISTS .

PRINT 0Os: PRINT Ds;-VERIFY"
+FF8:°.DAT,D2": POKE 216,0: GOTO
2250 s :
PRINT : PRINT "FMS)> PLEASE

INSERT THE DISKETTE WHICH®: PRINT
" . CONTAINS THE FILE ":fF
PRINT -~ o
ISK DRIVE 2 THEN PRESS ANY K

EY": GET ANS: POKE 216,0: GOTO
2220 _

\IF Ass .= -3~ YHEN coTo 327
L0, - )

-PRINT : INPUT "FMS> PLEASE

“;EB

5 %+ [F BB% > 10 THEN PRINT G

;ﬁ%g.xxsnaons FIELD NUMBER CA
WNOJ BE > 10 x«x": GOTO 2270

&
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-

‘rJ
Ta -
€0
o

2360
- 2370

2380

-Ds: IF VAL <(ANS$) =

2390

2400
- 2410
2415

2420

2430
2440

2450

2460

2470
2480

» 2490

"CK CONTAINS DATA, DO YOU":

0 THEN" PRINT-G

IF BB% ¢ =
$;°*xxERROR! FIELD NUMBER CA
- NNOT BE <=0 *%x": GOTO 2270

IF-ASS = "2
0

PRINT Ds,rOPEN':FFs.
an

PRINT D$;"POSITION-
AT,R";BB% + 1:
D"3FF$; " .DAT":

THEN GOTO 350;

.DAT.D

sFFs:°.D
PRINT Ds$;*“REA
INPUT ANS: PRINT
O THEN M
0% = 2%: PRINT D$;-CLOSE";FF
".DAT": GOTO 2460: REM "-

ENTER DATA FROM THE CONSOLE
OR FROM RAL
PRINT : PRINT *"FMS> THE BLO .
INPUT
" WANT TD MODIFY THE DAT
A ? (Y OR-N) : “3ANS

IF ANS ¢ > Y~ RBRND ANS < )
"N THEN GOTO 2390 ‘

IF ANS = "Y" THEN MO% = W%:
GOTO 2460: REM C OR R

IF ANs ¢ > "Y" AND ANS < >
“N“ THEN GOTO 2390

PRINT : INPUT "FMS> CREATE

OR MODIFY OR DELETE ANOTHER .

FIELD ? (Y OR N) : T

; ANS
IF ANS < > "Y" AND ANS <\ >
"N" THEN GOTO 2420 :
IF ANS = "Y" THEN GOTO 200

4 .

GOTO 25®: REM  IF ANS:=jp

PRINT : PRINT -“FMS> DO YOU'
WANT TO INPUT DATA FROM®: INPUT
" CONSOLEZ OR FROM RGL ?-

(C OR R) "5 ANS . :
I# ANS < > “C" AND ANS <. >
"R" THEN GOTO 2460 . !

IF AN$ = "R*" THEN GOTO 298
O: REM DATA FROM RQL _—
PRINT PRINT "FMS> PLEASE

INPUT DATA» “:CO% =.Z%:SC% =

W%:FB% = Z%: REM  SC%= NO:

.OF STRING

BS = " " =
GET AA$: IF AAS = CHRS (8)
THEN ~GOTO 2540: REM  BACK
SPACE
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]

2520

2530
2540
2550
2560
2570
2580

2590

2600

2610

2620
2630

2640
2650

2660

2670

2680
2690
2700
2710

2720

. 2730
- 2740

2750

2760

- ————

PRINT AA$;: IF AAS = CHRS
(13) THEN GOTO 2650: REM
CARRIAGE RETURN
_GOTO 2580 J

IF LEN ¢B$)> = O GOTO 2510

IF ASC ¢ RIGHT$ (B$,1)) > -
31 THEN PRINT AAS$" "AAS;

IF LEN (B$> = 1| THEN B$ =
“=: GOTO 2510 :
Bs = LEFTS (B$, LEN (BS$) -
1): GOTO 2510

IF AA$ = CHRS (21) THEN 25
10: REM  FORWARD |
_IF AAS = *," THEN BS = B$ +
“-+1": GOTQO 2510: REM HAVE

TO CONVERT THE CHARACTERS I
F IT IS _ C

IF AAS = CHR$ (34) THEN B

= B$ + "=-+2": GOTO 2510: REM

“,” OR * OR ":° , BECAUSE

IF AA$ = ":" THEN B$ = BS +
“-4+3*: GOTO 2510: REM THEY
ARE NOT VALID CHARACTERS IN
THE DATA FILE
B$ = BS + AAS :

-IF LEN (B$) = 240 THEN BAs(
SC%) = B$:BS = "":SC% = SC% +
1: GOTO 2510

GOTO 2510

A$(SC%) = B$

REM SEE IF ANY COMMA, COL

-ON. OR BACK SPACE IN THE INPU.

T
FOR U = 1 TO SC%:2ZA$ = AsS(U
J: FOR J =1 TO 100:C5(J) =

- "": NEXT J

M% = W%

FOR J = 1 TG LEN (Zas$)
C1$ = MIDS (ZAS$,J,1)
IF C1$ < > * = THEN C$(M%)
= C$(M%) + CI$:W1% = Z%: GOSUB
2760: GOTO 2730
M% = M% + | .
NEXT J: GOSUB 2800
NEXT U: GOTO 3060 L
S = LEN (C$(M%)): IF S > 3 THEN
GOSUB 2800
IF RIGHTS (CS(M%),3) = "-+
1= THEN C$(M%) = "“,": RETURN 1
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2770
2780
2730
2800
2810

2820

2830
2970
2980
2990

3000

3010

3020

3030

———" e

IF RIGHTS (C$(M%),3) = "=+

2" THEN Csd(M%> = CHRS (34):
RETURN

IF RIGHTS (C$(M%),3) = "-4
3" THEN C${(M%)> = ":": RETURN
GOTO 2830

IF RIGHTS (C$(M%),3) = "-%

1 THEN 8 = 8 - 3:8% = LEFTS

(CS(M%),S):C$(M%) = S$ + -,"
RETURN

IF RIGHTS (C$(M%),3) = "=+

2" THEN 8 = S ~ 3:58$ = LEFTS

(CS(M%),S5)>:Cs(M%) = S5 + -CHRs

(34): RETURN

IF RIGHTS (CS(M%),3) = "-+

3" THEN S = 8- - 3:8% = LEFTS

(CS(M%),5):CS(M%) = S5 + -~
RETURN

RETURN

REM  ENTER DATA FROM RQL

‘FB% = W%: CALL - 936:

PRINT : PRINT "xx NOTE: IF -
YOU HAVE A TABLE WHQOSE DATA"
PRINT ~ YOU WANT TO MO
VE TO ¥FMS, USE THE": PRINT -
Rl COMMAND TO DISPLAY
THAT TABLE": PRINT ~ OTH
ERWISE, DEFINE YOUR TABLE NO
W :X = FRE (O)

PRINT Ds; "OPEN PASS,L300,D1
": PRINT Ds$;"WRITE PASS,R1":
PRINT FB%: PRINT D$: PRINT
Ds; "WRITE PASS,R2°: PRINT FF _
#: PRINT Ds: PRINT D$;"WRITE

PASS,R3": PRINT BB%
PRINT D$: PRINT D$:"WRITE P

ASS,R4": PRINT O: PRINT D$: PRINT

Ds; "CLOSE PASS”

PRINT D$;"RUN RDB.OPT.HALF,
S6,D1": REM INPUT COMMAN
D OF RQL BUT FOR FORM DISP
LAY

PRINT Ds$;"OPEN PASS,L300,D1

": PRINT D$;"READ PASS,R2": INPUT

FFs
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3050
3060
3070

3080

3090

3100
3110
3120
3130
3140

3150

3160
3170
3180

-3190

3200

“H": PRINT " .

D PASS,R5": INPUT. SC%: PRINT
D$: PRINT D$;"READ PASS,R6"%:
FOR I = 1 TO SC%: INPUT As(
I>: NEXT : PRINT D$3“CLDSE P

ASS*: GOTO 2670 ST

REM CHECK IF THE RIGHT DI
SKETTE IS IN THE DISK DRIVE
ONERR GOTO 3080°

PRINT D$: PRINT D$$‘VERIFY'

;FFs$;° .DAT,D2": POKE 216,0: GOTO

3090

POKE 216,0: PRINT "FMS> PLE
ASE INSERT THE DISKETTE WHIC
CONTAINS THE
FILE ";FF$;*.DAT INTO": PRINT
- DISK DRIVE 2. THEN PR
ESS ANY KEY": GET ANS: POKE
216,0: GOTO. 3060

IF MO% = W% GOTO 3350: REM

MODIFY THE DATA

PRINT D$;"OPEN";FF$;~.DAT,D
2": PRINT D$;"READ";FFs$;".DA
-

INPUT NB$:NB% = VAL (NBS$) +
1: PRINT D$;"OPEN";FF$;".DAT
PRINT D$:;"WRITE";FF$; ", DAT"

IF NB% < 10 THEN NBs = "0O°"
+ STR$ (NB%)

PRINT NBS: PRINT D$: PRINT
D$; “READ";FF$; " .DAT": INPUT
LF$:TE$ = LF$
- PRINT D$; "OPEN ";FF$;".DAT"
: PRINT-D$;"POSITION";FF$;".
DAT ,R1= / ‘
PRINT D$; "WRITE";FF$;~.DAT"’

LF% = VAL (LF$) + SC%: IF L
F% ¢ 10 THEN LF$ = "00" + STR$
(LF%>: REM C OR R

IF LF% < 100 THEN LF$ = "0~
+ STRS (LF%)

PRINT LF$

PRINT D$;"POSITION";FF$;".D
AT,R";BB% - 1: PRINT D$; WRI
TE";FF$;*.DAT": PRINT 1 :
PRINT D$;"POSITION®;FF5;~.D
AT,R9": PRINT D$;"WRITE";FF$
".DAT": PRINT SC%

//
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3210

3220

3230
3240

~D$;"WRITE";FFs$; " .DAT":

3250

3260

3270

3280
3290

3300
3310

3320,

3330

3340

3350
3360

3370

3380

"FORM" :

_PRINT D%$;“POSITION";FFs;".D _
AT,R9":. PRINT .D$; "WRITE";FF$ ~
;".DAT":TE% = VAL (TE$)>: IF
TE% < 10 THEN TE$ = "00* +
(TE%) | )

IF TE% < 100 THEN TE$ =

+ STR$ (TE%)

PRINT TE$: PRINT D%

PRINT D%;“OPEN";FF$;".DAT":

PRINT D$;"POSITION";FF$;:".D
AT,R"; VAL (TE$) - 1: PRINT
| FOR I

= | TO SC%: PRINT .A$CI): NEXT
: PRINT Ds

FOR I = 1 TO SC%:AS(I) =
: NEXT : GOTO 3520 .

REM  DELETE ALL BLOCKS’ DA
TA .

PRINT : PRINT “FMS> YOU HAV
E CHOSEN TO DELETE DATA FROM
": PRINT " ALL THE FIELD
S. DO YOU STILL WANT": INPUT
- TO GO AHEAD ? (Y OR N»

: ";ANS ' : .

IF ANS ¢ > "Y" AND AN$ ¢ >
"N" THEN GOTO 3270 '

IF ANS = "Y~ THEN GOTO 331
0

GOTO 250 _

PRINT D$; "DELETE*;FF$; " .DAT
D2~ .

PRINT D$; “OPEN TFORM,L20,Dt

lloh

PRINT D$; "WRITE TFORM,R";TE
MP: PRINT "

PRINT D$: PRINT D$;:“CLOSE T
PRINT : PRINT "FMS> D
ATA IN BALL THE FIELDS HAVE":

PRINT BEEN DELETED":
PAUSE = | TO 1500: NEXT PAUS
E: GOTO 250

REM  MODIFY THE DATA °

PRINT D$;“OPEN";FF$;*.DAT,D
2*: PRINT D$;"POSITION";FF$;
-~ .DAT,R1%

PRINT D$; "READ";FF$;"~.DAT":

INPUT LF$:TE$ = LF$

PRINT D$; "OPEN";FF$;".DAT":

PRINT D$;"POSITION";FF$;".D
AT,R";BB% + 21: PRINT 'Ds; "WR
ITE";FF$; " .DAT": PRINT LF$

Store the number of strings
used in the field

STRS

Store the
from RGQL

data retrieved
into the file

promgts fof
for., deleting
the fields

The sSystem
confirmation
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3390

3400

3410

3420

3430

3440

3450
3460

3470

3480

2490

3500

- ".DAT,R";BB% + 1:

3510

3520

3530

. 3540

‘I):

~ BETWEEN 1 AND 10 %xx":

D$; "OPEN";FF$;~.DAT": *
D$; “POSITION";FF$;".D

PRINT
PRINT
AT,RI1"
- PRINT D$;"WRITE"“;FF%;".DAT"
:LF% = VAL (LF$) + SC%
IF LF% < 10 THEN LF$ = "0QO"
+ STRS$ (LF%) iy
IF LF% ¢ 100 THEN LF$ = "0~
+ STR$ (LF%) .
PRINT LF$: PRINT D$: PRINT
D$; "OPEN";FF$;".DAT": PRINT
D$;"POSITION";FFs; " .DAT,R"; VAL
(TE$) - 1: PRINT D$;“WRITE";
FFs;~.DAT": REM CHANGE LEN
GTH AND ENTER DATA. )
FOR I = { TO"'SC%:
NEXT : PRINT Ds
PRINT D$;"OPEN";FF$;"~.DAT":
PRINT D$;"POSITION";FF$;".D
AT,R";BB% + 11}
PRINT D$; "WRITE";FF$;*“.DAT"
: PRINT SC%: GOTO 3520: REM
CHANGE # OF STRING
REM DELETE DATA IN A FIELD

PRINT As(

INPUT "FMS> PLEASE GIVE THE

FIELD NUMBER TO BE - DELE
TED “;BB% .

IF BB% > 10 OR BB% ¢ 1 THEN

PRINT G$;"xxxERROR! FIELD N
UMBER HAVE TO BE": PRINT "
GOTO
3480 o

PRINT D%;"OPEN";FF$;".DAT,D
2": PRINT D$;"POSITION";FF$;
PRINT D5; "
WRITE";FF$;=.DAT": PRINT O:
D$: PRINT D$;“CLOSE"

PRINT D$: PRINT : PRINT "FM
S> DATA IN FIELD# ";BB%;" HA
S BEEN DELETED® N .

PRINT D$: PRINT : PRINT "FM
&> CREATE OR MODIFY OR DELET
E DATA ~: INPUT * IN ANO
THER FIELD ? (Y OR N)>:";aNS

PRINT

IF ANS < > "Y" AND AN$ < >
"N* THEN GOTO 3520
"Y" THEN GOTO 200

IF ANs =
4 :

76

—— e b

Store the modlified
into the file

data

The system prompts for the-

field number in which the

data is to be deleted

Set the flag to 0 for the

field when deleting the
- data ‘



3550

3560
3570

3580
3590

3600
3610

3620

3630
3632

3633

3634

3635

3636
3637

3640

3650

PRINT 'D$; "CLOSE";FF$; " .DAT" -

GOTO -250
REM
REM DISPLAY DATA IN FRAME

REM _
CALL - 93g: PRINT “DISPLAY

A% = Z% .

PRINT : PRINT "FMS)> PLEASE
INDICATE YOUR CHOICE BY": PRINT
" ENTERING THE NUMBER": PRINT
: PRINT ™1. DISPLAY DATA ON
THE SCREEN": PRINT "2. PRINT
DATA ON THE PRINTER": INPUT
ANS ' -

IF BN$ ¢ > =1" BAND ANS$ ¢
~2* THEN GOTO 3610

IF AN$ = "2° THEN PR% = W%:

REM  PRINT THE FORM ON THE
PRINTER ‘ -
PRINT : INPUT "FM5)> PLEASE
SPECIFY THE FORM .NAME : ";FF
$:F0% = FPFs
PRINT D$; "OPEN TFORM,L20,D]
“:TEMP = 2% _

PRINT D$; "READ TFORM,RO": INPUT
K%: PRINT D$: IF K% = Z% THEN
PRINT -z PRINT G$;"%%% ERROR
! FORM HAS NOT BEEN®: PRINT
- DEFINED YET #%x": PRINT
D$: PRINT D$"CLOSE": FOR PAU
SE = 1 TO 1500: NEXT PAUSE: GOTO
250
FOR I = | TO K%: PRINT D$;°
READ TFORM,R";1: INPUT FYs: D)
FY$ = FF$ THEN TEMP = I
NEXT : PRINT D$

IF TEMP = Z% THEN PRINT : PRINT -

G$; "xx% ERROR! FORM HAS NOT
BEEN®: PRINT * DEFINED
YET x%%x": PRINT D$: PRINT D$
+ "CLOSE": FOR PAUSE = 1 TO 1

500: NEXT : GOTO 3632
PRINT ,: INPUT "FMS> PLEASE
SPECIFY THE FRAME NAME : ";F

Fs$
PRINT D$;"OPEN TFRAME,L20,D
1" :TEMP = Z%
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3660

———

PRINT :0%; “READ TFRAME,RO": INPUT

K%: PRINT Ds: IF K& = Z% THEN
PRINT : PRINT G$;"%x%x ERROR.

" ' FRAME HAS NOT BEEN DEFINED

3670
'READ TFRAME,R";I: INPUT FY$:

3680

. 3690

3710

3720

3730

3740

3759

3760

3770
3780
l3790
3800

3810
3820

%%x": PRINT D$: PRINT D$3"CLO

SE": FOR PAUSE = 1| TO.1500: NEXT
PAUSE: GOTO 250 .
FOR I = 1 TQ K%: PRINT Ds$;"

IF FYs = FF$ THEN TEMP = I
NEXT: PRINT D%

IF TEMP = 2% THEN PRINT : PRINT

G$; “x%x ERROR! FRAME HAS NOT
BEEN DEFINED %x": PRINT D$;
“CLOSE": FOR PAUSE = 1 TO 15
00: NEKT : GOTO 3640

ONERR GOTO 3730: REM CHE
CK IF THE RIGHT DISKETTE IS
IN-THE DISK DRIVE

PRINT D$; "UNLQCK";FOs;". DAT
,D2": POKE 216,0: GOTO 3740
PRINT : PRINT "FMS> PLEASE
INSERT THE DISKETTE WHICH

CONTAINS THE FILE ";F0O$;"

DAT INTO": PRINT " DISK
DRIVE 2 THEN PRESS ANY KEY":
GET AN$: POKE 216,0: PRINT
D$: GOTO 3710 .
PRINT D$; "OPEN";FF$; " .COR,L
50,D1": PRINT D$;"READ";FFs;

B

-.COR,RO": INPUT NB$:NB% = VAL
(NBS>: FOR J = | TO NB%: INPUT -
N$CII:N%CI) = VAL (NS(J)): NEXT
FOR J = 1 TO 10: FOR M = { TO
100:P$CJ,M) = **: NEXT M: NEXT
J
PRINT D$: PRINT : INPUT "FM

S> HOW MANY FIELDS DO YQU Wa
NT TO " OUTPUT? (O ME
ANS ALL)Y : ";J%
IF J% = 0 THEN. GOTO 3900: REM
ALL BLOCKS o
PRINT : PRINT “FMS> PLEASE
SPECIFY THE FIELD NUMBERS®

FOR I = 1 TO J%: INPUT*X%(I
): NEXT :

L =1
A% = Z%

FOR I = { TO NB%
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-1y

3830

3840
3850

3860

3870
3880

3890

3900
3910

3920

3930

3940

3950

3960
3970
3980

~ 3990

4000

4010

4020

4030

IF X%(LY> = N%(I> THEN A% =
W

NEXT I ,

IF A% = .2% THEN PRINT Gs;"
*%*%*ERRCOR! BLOCK ";BC%(L);* H
AS NOT BEEN DEFINED #%xx*: GOTD
3760
L=L+ 1:

GOTO 3810
NB% = J%

FOR I = 1 TO NB%:N%(I) = X%
(I): NEXT '

REM READ COORDINATES .

FOR I =t TO NB%

PRINT D$; "READ";FFs$; " .COR,
R ;N%CI):K% .= N%(I)

INPUT X1%(K%)>: INPUT X2%(K%
d: INPUT Y!1%(K%)>: INPUT Y2%¢
K%): NEXT PRINT Ds$: :

ONERR GOTO 3950: REM READ

DATA

PRINT D$;"VERIFY";FO$;".DAT
»D2": POKE 216,0: GOTO 3960

PRINT “FMS> PLEASE INSERT T
HE DISKETTE WHICH CON
TAINS THE FILE ";FFs$;".DATA
INTO": PRINT - DISK DRIV
E 2 THEN PRESS ANY KEY": GET
ANs: POKE 216,0: GOTO 3930
I =1

IF I > NB% THEN
K = N%(I)

PRINT D5: PRINT D%$;:"0OPEN";F
0s$; " .DAT,DP2": PRINT D$;“POSI
TION";FQOs$;".DAT,R":;N%(I)Y + 1

PRINT D$:;“READ";:;FOs$;~.DAT":

INPUT AN$: IF AN$s = *0" GOTO
4110: REM NO DATA IN THaA
T FIELD ) !

PRINT Ds; "POSITION";:;FOS$;".D
AT,R9": PRINT D$;"READ":FO$;
“.DAT": INPUT CCs: PRINT D3$;
“"POSITION";FOs;".DAT,R9": PRINT
Ds; "READ";FO%; " .DAT": INPUT
0Ss: PRINT Ds$:

M% = 1:W1% = W%:CC% = VAL (
CC$): REM Wil%=W WHEN SPACE

IF L ¢ = J% THEN

GOTO 4120

0S% = VAL (0Ss$) - |
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4040

4050
4060

4070

4080
4090
4100
4110
4120

- 4130

4140

4150

4160

4170
4180

4190
4200
4210
4220

. 4230

4240

PRINT D$;"OPEN";FO%$; " .DAT":
PRINT D$;"POSITION";FO$:".D
AT,R”;0S%: PRINT D$;* READ "
sFOS$;~ .DAT"

FOR L = 1 TO CC%: INPUT As¢(
LY):ZA% = AscL)

FOR J = 1| TO LEN (ZAs$):Cl#%

= MIDs (ZAs,J,1)

IF C1s < > * " THEN Ps(K,M
%) = PS(K,M%) + Cl5:W1% = Z%
: GOSUB 4130: GAOTO 4090 -

M% = M% + |

NEXT J: GOSUB 41980

NEXT L:P3%(K) = M%
I =1+ 1: GOTO 3970

PRINT Ds$;"CLOSE";F0O$;".DAT"
: GOTO 4230
S = LEN (P$(K,M%)): IF S »

3 THEN GOTO 4190

IF RIGHT$ (P$(K,M%),3) = *
-+1" THEN P$(X,M%) = ",": GOTO
4220

IF RIGHTS (P$<{K,M%),3) = *
-+2" THEN P$(K,M%) = CHRS$ (
34): GOTO 4220: REM CHRs$(

34) IS A QUOTATION MARK
IF RIGHTS$ (P$(K,M%>,3) = "

-+3" THEN P$(K,M%) = ":*
GOTO 4220
REM CONVERT THE SYMBOLS

INTO ACTUAL CHARACTERS
IF RIGHT$ (P$(K,M%),3) = *

~+1" THEN § = §'- 3:5¢ = LEFTS
(P$(K,M%),5):P$(K,M%) = S$ +
“,": GOTO 4220 _

IF RIGHT$ (P$(K,M%),3) = "
-+2" THEN § = § - 3:5% = LEFTS
(P$(K,M%),5):P$(K,M%) = S§ +

CHRS (34): GOTO 4220

IF RIGHT$ (P$(K,M%),3) = -
-+3" THEN 8 = § - 3:5% = LEFTS

¢CPS(K,HM%),S3:P$(K,H%) = S$ +

RETURN
IF PR% = Z% THEN = GOTO 4560

: REM DISPLAY THE FORM ON
THE SCREEN
REM  CONVERT THE DATA LINE

WISE FOR THE LINE PRINTER

B8O

COMMENTS -

e 2

Read the data in the field

Convert the symbols {nto

comma, gquotation mark and
colon



4250

4260
4270

4280

4290
4300

4310

YY% = Z%: FOR P'= | TO 22: FOR
@ = 1 TO NB%:K = N%¢(Q): FOR .
S =1 TO 10:E$(P,K,S) = "*: NEXT

S: NEXT Q: NEXT P
FOR L' = I TO NB%:K = N%(L)

WW% = "X2%CK) ~ X1%CK) +.1:YY

% = 2%:D = Y1%CK):S = Z%

FOR M = 1 TO PS%(K)

YY% = YY% + LEN (P$(K,M))
IF YY% < WW% THEN YY% = YV%
+ 1:8 = S + W%:E$(D,K,S) =

P$CK,M) + = ~: GOTO 4340
IF Y¥% = WW% THEN. S = S + W

T %:ES(D,K,S) = Ps(K,M): GOTO

4320
4330
4340
4350

4360

4370

4380
4390
4400

4410
4420

4430
4440

4450
4460
4470
4480

4490
4500

4340 - e
D=D+ 1:S = W%:E$(D,K,S) =
P$CK,M) + = = . !
YY% = LEN (P$C(K,M)) + 1 |
NEXT M '
YY% = Z%: NEXT L: CALL -~ 93
6 v

IF PR% = W% THEN PRINT “FM
S> PLEASE CONNECT THE PRINTE

R THEN": PRINT * PRESS A
NY KEY": GET A%$: PRINT D$: PRINT
D$; "PR&#1" -

REM . SORT THE BLOCK IN INC
REASING TOP LEFT X CQOORDINAT
E FOR THE LINE

FORD =1 TO 22:H = 2%

FOR L = I TO NB%:K = N%(L)

IF E$¢D,K,1> = " THEN GOTO
4420

H=H+ 1:F%(H) = K

NEXT L: IF H = Z% THEN - GOTO
4520 ' »

IF H =1 THEN GOTO 4500
G=H=-1:tHi = H - 1: FOR I =
it TO G

FOR J = 1 -TO Hl: REM PRIN-

T THE DATA

IF X1%(F%CT)) > X1%(F%(J +
1)) THEN TEMP = F%(J):F%(J) =
F%(J + 1):F%¢J + 1) = TEMP
NEXT ' J
H1 = H1 - 1

NEXT I

FOR N = | TO H
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4510

4520
. 4530

4540
4550

4560
4570

. 4580

4590

4600

4610
4620
4630
4640
4650
4660
4670
4680

4690

HTAB X1%(F%(N>): VTAB D:K =
F%(N>: FOR S = 1 TO 10: PRINT
E$¢(D,K,8);: NEXT S: NEXT N ]

PRINT "": NEXT D -

IF PR ¢ > WX THEN FLASH
: HTAB 1: VTAB 23: PRINT "PR
ESS ANY KEY AFTER VIEWING": GET
. ANS : NORMAL
FOR I = { TO CC%:AS$(I) = ™"
: NEXT I '
PRINT D$: PRINT D$; "PR&#0":P
R% = Z%: GOTO 250
YY% = Z%: CALL - 936 ~
FOR L = 1 TO NB%:K = N%(L):
REM KEEP THE WHOLE WORD T
OGETHER '
HTAB X1%(¢K): VTAB Y!1%(K):WW
X = X2%(K) - X1%CK) + 1:YY% =
2%
FOR M = | TO PS%(K):YY% = Y
Y% + LEN (P$CK,M))
IF YY% < WW% THEN PRINT P$.
(K,M3; SPCC 1):YY% = YY% + 1
: GOTO 4640 ;
IF YY% = WW% THEN PRINT Ps
(K,M>: GDTO 4640
YISCK) = Yi%(K) + W%: HTAB X
1%C(K>: VTAB Y1%(K)> _
YY% = LEN (P$C(K,M)) + 1: BRINT
Ps(K,M)Y; SPCC 1) '
NEXT M YY% = Z%: NEXT L: GOTO
. 4530 :
REM -
REM  DISPLAY FRAME FORMAT
REM )
SU% = Z%: REM  FROM BUBROUT
INE SU%=W%
CALL '- 936: PRINT "DISPLAY
FRAME LAYOUT": _PRINT "=====

4700

4710
4720

4730

PRINT : INPUT "FMS)> PLEASE
SPECIFY FRAME NAHE ";FFs$:F
AS$ = FFs

ONERR GOTO 4730

Y% = Z%: PRINT D$;"UNLOCK";F
F$;".COR,D1": POKE 216,0: GOTO
4740

Y% = W%: POKE 216,0: GOTO 47
40: REM NOT EXIST
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4740

4750
4760
4770
4780

4790

4800
4810

4820

4830°

4840
4850
4860

4865

4870

4880

IF Y% = WX THEN PRINT : PRINT
GS$; "xxxERROR! FRAME NAME DOE )
S NOT EXIST %xx": FOR PAUSE =

1 TO 1500: NEXT PAUSE: GOTO
250

CALL "=~ 936: FOR I = { TO 4
O: HTAB I: VTAB 1: IF I < 10

THEN - PRINT I ,

IF I > = 10 THEN Is = STRS
(I>:I$ = RIGHTS (I$,1): PRINT
Is

NEXT I

FOR J = { TO 22: VTAB J: HTAB
1: IF J ¢ 10 THEN PRINT J-

IF J > = 10 THEN J$ = STRS
(J):J$ = RIGHTS (J$,1)>: PRINT

- J$ '

NEXT -

IF NE% = 1| AND Cl1% = 1 THEN
HTAB X1%C1): VTAB Y1%(1): PRINT
"

IF NEX = 1| THEN HTAB {: VTAR
23: FLASH : PRINT "PRESS ANY

KEY AFTER VIEWING": GET AS:
NORMAL : RETURN . :
PRINT DJ$;“OPEN";FF$;".COR,L
50,D1* .
PRINT D$; "READ";FF$;".COR,R
0": INPUT NB%: FOR I = | TO
NB%: INPUT N%<I): NEXT

FOR I = t TO NB%

PRINT D$;"READ";FFs$;".COR,R
";NXCID:L = N%CI): INPUT X1i%

CCLY: INPUT X2%(L): INPUT Y13
(L): INPUT Y¥2%(CL)
IP X1%(L) = X2%CL) AND Y1%¢

L) = Y2%(L) THEN HTAB X1%<(L
>: VTAB Y1%(L>: PRINT L: GOTO

4990 _
CIF Y1%(L) = Y2%(L) THEN HTAB
X1%CL)>: VTAB Y1%(L): PRINT L

: FOR J =-X1%CLY + 1 TO X2%¢

L): VTAB Yi1%(L)>: HTAB J: PRINT®
".": NEXT : GOTO 4990 -
IF, X1%(L)> = X2%(L) THEN K HTAB
. X1%(L)>: VTAB Y1%(L): PRINT L
: FOR J = Y1%(L) + 1 TO Y2%(
L>: HTAB X1%(L)>: VTAB J: PRINT

4890

L I T
-

NEXT
IF X1%(L)
1 THEN CO%

GOTO 4990
L AND Y1%(L) =
W%: GOTO 4930

Pl
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- CODES COMMENTS

4900 IF X1%«(L)> =1 THEN CO%
GOTOD 4920

4910 IF Y} 1 THEN COX% 3:
o GOTO 493

4920 VTAB Y!%(L): FOR J = Xt%<L)
+ 1 TO X2%<L): HTAB J: PRINT
"r=: VTAB Y1%(L): NEXT
4930 VTAB Y2%¢(L)>: FOR J = X1%(L)
+ 1 TO X2%<L)>: HTAB J: PRINT
“.™: VTAB Y2%(L)>: NEXT : IF
CO% = Wx THEN GOTO 4970
4940 1IF CO% = 2% THEN HTAB X!X%¢
LY: FOR J = Y!{%(L) TO Y2%<CL)
VTAB J: PRINT *":": HTAB X!
$(L)Y: NEXT
\ 4950 IF COX% = 3 THEN HTAB X1%(L
' Y: FOR J = YI%C(L) + | TO Y2%
(LL): VTAB J: PRINT ":": HTAB
X1%C(L): NEXT »
4960 IF CO% = Z% OR CO% = 2 THEN
HTAB X2%(L)>: FOR J = YI1%<L)
TO Y2%CL): VTAB J: PRINT ":
*: HTAB X2%(L): NEXT
4970 IF CO% = W% OR CO% 3 THEN
HTAB X2%(L)>: FOR J Y1%CL)
+ 1 TO Y2%(L)>: VTAB J: PRINT

(]

2: ' ’

n
It

“:": HTAB X2%(L): NEXT 7 - .
4980 HTAB (XI%CL) + 1>: VTAB (Yl v
%(L) + 1>: PRINT L - A
4990 .HTAB 1: VTAB 23:C0% = 2%: NEXT Display the block .number
I: IF C1% = WX THEN HTAB X% inside the boundary of the
. ¢ VTAB Y%: PRINT “x* block g

4995 PRINT D$; “CLOSE"

5000 PRINT D$: VTAB 23: HTAB {: FLASH
PRINT "PRESS ANY KEY AFTER
VIEWING": IF SU% = Z% THEN

. GET ANS$: NORMAL : GOTO 250

5010 PRINT D$; “CLOSE-

5020 GET A$: NORMAL : RETURN

5030 END .

“

- 84
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