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CHAPTER 1

INTRODUCTION



1.1 Defining the Project Eroblen

This report deals with the implementation of a Text
Editor for the THIRD NORMAL FORK SYNTHESIS SYSTEM. The
goal of this report 1is to descrite in a +top down
structured format how the Text Editor was conceived and
developed.

The need of a Text Editor was created in the initial
implementaticn of a3 Data Base Management System (DBMS)
based upon a relaticnal model. Tc ©§process data in a
relational environment requires the attributes of a
relationship to ke consistent and noro-duglicative[2]. To
ocbtain this state, one must maintain proper representation
of the data in a Third N¥Normal Poraz (3NF). Several methods
for reducing data to 3NF have been developed. One of
these is Eernstein's aljorithm which automatically
synthesizes 3NF relations from functional dependencies of
attributes. A decision was made to 1use Berstein's
algcrithm and to establish a basic system called the THIRD
NOEMAL FORM SYNTHESIS SYSTEM.

As more detailed study went into the development of
this system, it was decided to set up four distinct
sections as delineated by function. These are as follows:

1. User Interface
2. PFunctional Dzpendency Genarator
3. TFunctional Dependency Analyzer

4, Text Editor
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efining The Text Editor Problem

The Text Editor function was defired as to hava the
ability toc alter input statements from the User Interface
phase for —reprocessing of that input. The development of
the rproblem statement led to defining the function of a Text
Editcr and specifying its capabilities for the 3NF Synthesis
Systenm.

A Text Editor is an interactive software tool that uses
pattern matching techniques in allowing the on-line usar to
create and modify symbolic text for any purpose[6]. User
capalbilities should include inserting, deleting and changing
lines cf texts, and a symbolic search feature with a progranm
listing function[1].

With this definition in mind, and the prolklem statement
regquirement, the Text Editor for the 3NF Synthesis was
evaluated. The use of the systea editor of the NCR 8250
System was considered Lecause of 1its availability. One
ma jor argument against using the system editor was to make
the 3JNF Synthesis System portable fcr cormercialization.
Additionally, the system editor was slow and required rore
than twice the storage space of the prcposed editor. So a
decisicn was made to construct a coampletely new Text Editor

in NCF interactive COBOL language[ 4].
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2-1 Ceneral Overview of 3NF Synthesigs Systern
t

he 3NF Synthesis System was

=]

o fully understand why
develcred, requires a basic understanding of Data Base
Management Systems (DBES). Currently, there are three
recogrized data models in CBMS that are used and they are as
fcllcuws:

1« Network

2. Hierarchical

3. Relational
The mcst common commercial systems used are the Network and
Hierarchical data models. The relaticnal ncdel is not yet
commcnly wused because of its extra memory and processor
requirements. However, the Relaticnal data model is the
only data model that has a sound workakle mathematical
basis,

Therefore to develop a workakle Relational Data Base
Hodel requires the initial set up of data and 1its
relaticnships into third normal form (3NF). By representing
data in 3NF allows the use of the mathematical tcols of
Relaticnal Algebra and Calculusf{5] in constructing and using
data in a relational envircnment. The regresenting of data
in 3NF is not a trivial task. Therefore, the need for a 3NF
synthesis algorithm arises. To use Bérstein's algorithm
requires the input to be in a valid form of functiocnal
dependencies. To take Ltasic data off a Lusiness report of a
commerical wuser snd synthesized functional dependencies

requires considerakble programming effort.

-5-
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the System

The 3NF Synthesis systen aécepts a description of the
user data in a form that can easily be realized from a
typical report. This input 1s collected interactivly by the
User Interface program which produces a hierarchical
representation of the data. This output is known as the
Data Tescription Source File, The Functional Dependencies
Generator program ({FDGEN) reaﬁs the hierarchical data
representation and interacts with the user tc produce a set
of functional dependencies. Then the Functional
Dependencies Analyzer (FDA) which implements the Bernstein's
algorithm generates relations in 3NF.

It is possitle that the user might make a mistake
during the User Interface program or that an error may Le
detected during the Functional Dependencies Generator
program. In order to prevent the wuser from having to
reenter all the data from the Data Descripticn Source File,
the Text Editor was developed. The editor operates on the
cutput of the User Interface Prograr and permits the user to
change any erroneous information. The editor then produces
a file which 1is used as input to a special version of the
User Interface program which checks for additional errors
and reconstructs the hierarchical data rerresentaticn. The
flcw c¢f the =system is depicted in Figure 1. Additional
information on the 3NF Synthesis system can be found in

reference 2.
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2-3 General Features of Cther Editors

All interactive corputing systers have some form of
editirg facility but it is often primitive, Basically, the
editor when initiated, copies a file into an internal
buffer. The text is modified in the buffer and eventually
written ftack to some external file. The text 1s never
modified except by explicit command. If a file is ruined in
the editor routine, it can be cancelled cut and a fresh copy
read into the buffer and editing start anew. Most editors
are "line oriented" in that most editing comrands operate on
one cr mecre lines, This is a natural organization since
most text intrinsically copmes in lines. Mcst editors are
not srecific about the structure on lines. It 1is usually
presumed that the user of an editor grcgram knows what he is
doing and does not require detailed information., Theé common
features are:

Add lines

[elete lines

Frint lines

Change or mcdify characters

Find character (s)

Concatenate strings

Ferge lines

Sort lines Ly keys
One cf the majcr consideration in designing an editor is to
structurally engineer the interactive commands to be concise

and clear. Error recovery is the second major influence in

-



the design. The editor maintains precicus files and so must
be cavtious in that when a user enters erroneous commands,

it must recovery gracefully and not lcse the files[1].



CHAPTER 3

TEXT ECITOR DESCRIFTION
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3-1 Design Reguirenments

The Text Editor designed for the Third Normal Forn
(3NF) Synthesis System had to satisfy the initial following
conditions.

1s Operate upon the Data Description Source File
produced Lty the User Interface progranm.

Zz. Provide lasic deleticn, inserticn and resequencing
capabilities.

k| Output a mecdified file using the same data
structure used by the input file, This mnodified file must
be sequentially processed through a mrodified User Interface
prograr which checks for additional errors and reconstructs
the hierachial data representation.

4, Implement the editor on the NCR 8250 System using

the NCR Interactive COBOL lanquage.

3-2 Design Characteristics

In addition to the basic reguirements the following
design characterstics were included to allow for a more
corplete and useful Text Editor. These characteristics are
as follows:

1. Make the editor a powerful 'softuare tool in
creating and modifying the Data Descripticm Scurce File.

2. Stress error recovery in assisting the user.

I Human engineer the interactive CRT disglay of

questions and conmnmands for conciseness and simplicity for

the unsophisticated user.

-11-



4. Design the editor in a top down fashion.

5. Modularize the different functicn of the editor.

From the basic requirements and design considerations
the overall functions ard routines of the Text Editor
evclved. The editor was implemented using the HCR version
II Interactive COBOL language. The editcr was Structured S0
that each functicen would be modular and independent. This
allowed the modules to be in different stages of
construction and facilitated debugging and testing of the
editor progran. The editor was envisicned to perform the
follcwing operation on the Data Description Source File:

1. CrCisplay the file.

2. Delete lines of the file,

3. Add lines to the file.

k. Reseguence the lines of the file.

5. Find a character string in the file.

6. Change a character string in the file.

7. Provide a tutcrial on the use of the editor.

. Be able to exit the program gracefully and save the
modified file or return the original Data Description Source
File.

The first four functions, Display, Add, Delete, and
Resegquence, are line oriented and were envisioned to operate
on a single line, groups of contigucus lines, or all the

lines in the file, The two functions, Find and Change, were

_12_



character oriented thus permitting the user to locate and
change the first occurrence of a specific character string
in each 1line of the file. The HELP function Erovides a

tutorial cn the syntax and semantics of the other functions.

3-4 [Lesign Philosophy

In accordance with top down structuring technigues [ 3]
and from the definition of the editor requirement, data
structures (Appendix A) and data access graths (Figure 2)
were ccmpleted, These software tools gave an overview of
the editor program and indicated pcssible trcuble areas. A
high level algorithm (Appendix A) was constructed. At the
conpletion of the algorithm, a walk thrcugh was conducted
for esach nmodule to see if the program would fulfill the
basic and design reguirerents. Errcr reccvery was stressed
and test cases were developed. As each module was coded,
testing and dekugging tcok place. Approxirately sixty hours
of machine time was used for the complete progran,

Locumentation of each module was kept in a historical file

to preclude the same error being made in another module.

3-5 |[Features

The finialized form of the Text Editor has the

follcwing features that provide editing capatilities of the

-13-
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Cata [escription Source File that is created during the User
Interface program:

LISPLAY ON CRT

ADD

LELETE

RESEQUENCE

FINC

CHANGE

EELP

DISFLAY FUNCIICHN

The ©DISPLAY function displays on the CRT the Data
Descripticn Scource File, The complete file, selected
portions of the file or a single line can be displayed. The
format is "D aaaa ,bbbb %", where aaaa is the lFeginning line
nuaber and ©bbkb is the ending 1line number to display. To
display the <cocmrplete f£ila "D ALL"™ is the <format. General
format:
Taaaa E

DISPLAY |, aaaa, btbbb

or ALL or A&

D L}AST or L

Blanks, =stars and commas are ;;ad as delimiters in the

command, In "CISPLAY ALL", the screen displays 22 records

then request newysline to be typed in to roll the screen.
DELETE FUNCTION

The DELETE function deletes one to n lines of existing

records fror the Data Description Scurce File. Format is

i



"DEL aaaa ,bbbb ", where aaaa is the ©bLeginning line number
and ttkbkk is the ending line nuwmber. Presence c¢f aaaa
indicates deletion of a single lina2. General format:
DELETE |, aaaa
or D| aaaa,bbbb
Blanks, =stars and commas are used as delimiters in the
cormand. If the complete file is deleted, no records can te
added from the editor routine.
ADD ROUTINE
The ADD function inserts one or mcre lines to the
existing Data Description Source File. The format is "ADD
AFTR nnnn", where nnnn is a valid line number of an existing
record. OCne or more 1lines can be added. Additionally a
previous record can te recopyed by typing in the line
number, To stop the ADD function,- a blackslash "\" must rLe
typed in position 1 of the 1last line cf input.. General
format:
ADD _AFTR nnnn
or A |,AFTR,nnnn

\|(to stop functicn)

Blanks, stars and commas are usad as delimiters in the
compand. No more than 100 lines are allowed in the Data
Descripticn Source File,.

RESEQUENCE FUNCTION

The RESEQUENCE function allows the line numbers of the

Data Iescription Source File to be changed tc new sSequential

o=



line rumbers. Format is "“RESEQ cccc ,dddd", where RESEC
will resequence the complete file starting at line number
0000, by default, by 10. The use of <cccc indicates the
starting line numter and d4ddd indicates the amount the lines
are tc be resequence. General format:

RESED i K
or RE ] ,cccc
ccce,dddd

S e

Blanks, stars and commas are used as delimiters for the

command. Although the 1lines can Le resegquenced to any
amcunt while in the editor routine, they are resequenced Ly
10 when the editor is terminated. This resequence 1is
necessary as a result of the structure of the User Interface
programf 2 .
FINC FUNCTION

The EFIND function allcws for a string eesee to be found
in the Data Description Source File., The search area can Lbe
a single line, a group cf contiguous lipes or the complete
file., Format 1is "FIND/eeee/ALL", where the maximum length
of eeee is U0 characters. General forrat:
FINDF;eeee/ ALL or A_-

or /eeee/ aaaa

FI| /eeees aaaa,lkblb

et

——

String eeee must te enclesed by slashes. Ccmmas and stars
are delimiters. If a string eecee is not found in the search
area then a message to indicate string not found is

displayed.

- 17~



CHANGE FUNCTION
The CHANGE function allows a string eeee to ke changed
to string ffff in the first occurrence c¢f a single line, a
grour of contiguous lines, or the complete file. Format is

"CH/eceece/fEff£/ALL, V" where "y" peans the old and modified

lines are displayed for user's verification. General
format: . —_—
CHANGE| /eece/ffff/ ALL or A
or CH|seece/ffff,/ aaaa [fv]
aaaa, Lttt
— —

Slashes are used to enclose strings eeee and ffff. Blanks
and comomas are used as delimiters.,
HELP FUNCTION

The HELP function provides a visual display on the CRT
of the general formats of the six cther functions of the
editcr routine. Two pages are used in the visual display.
The first page «contains the formats cf DISFLAY, DEIETE and
ADD. when the viewer finishes with the page new/line is
typed in which displays the second tpage. The formats of
FIND, CHANGE and RESECUENCE are displayed. The format is

"HELE".

CONCLUSICN

Tc terminate the Text Editor, the fcrmat "QUIT" or "“QU"
is used, Oonce this 1is entered, the question whether the
changed file (Edit File) is to be saved is displayed. If

the apswer 1s "yes"™, the Edit file replaces the o©01ld Data

-18-



Description Source File. If the answer is "no", the old
Data Description Source File is returned instead of the

modified file.

3-6 CVERVIEW OF THE TEXT EDITOR

In order to use the Text Editor, jok control language
statements are required to assign the Data Description
Source File to the editor's Old-Data-File. This file 1is
read intc a working storage table called WS-Tatle. The
format of the input is shown in Figure 3. The size of the
WS-Tatle is 101 lines with each line containing a maximum of
77 characters. Line 107 of the WS-TIable is used for the
Find and Change routines, As the file is read into the
takle the 1lines are doutly 1linked by pcinters WS-NEXT and
WS—-LACT. If the file being read does not take all 100
lines, then the remainder are doubly 1linked in a free list
that is used in the Add and Delete routines (Fig 4). Once
the file 1is read 1in, a question cn the use of the 1line
printer is asked. If the answer is yes to the question,
then the line printer is set up to prcduce a printed output
when the editor routine is terminated.

Next a statement appears on the CRT asking the user to
enter the appropriate command for the needed edit function.
To facilitate the discussion of the editor functicns and
user interactiocns, each cosmand will be discussed in the

order displayed on the CRT.

=G
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WS-TABLE

W5-LAST LINE NO SEQ NO USER DATA

I~ 3 1 4567
0 1 0000 REPORT ORGARIZATION
1 2 0010 DEET DBUDGET MANAGER
2 3 0020 EMP PROJ OFFICE PHCRE
3 4 0030 ERCJ PBULGET
4 5 0040 OFFICE AREA
5 6 0050 ERD
0 7
7 8

97 98

98 93

99 100

101

FREE 1IST POINTER = 7

Figure U4:

DPATA STRUCTURE OF WS-TABLE

i
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99
100
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If the user requests the DISELAY function, ¢then a
single line, multiple lines, or the ccrgplete file can be
displayed. The DISPLAY function is line oriented on the
sequence number of each line. If "DISPLAY ALL"™ is the
commard typed in, then the routine sets ©pointers at the
start of the file (WS-START) and searches until the end of
the file and sets the ending pointer (WS-ENT). The Write
suktmodule is called and displays line by line of the doubly
linked table until the end pointer is reached. 1If more than
22 lines are to be displayed, a roll feature allows the
first 22 lines to be displayed., The screen is rolled when
new/line is typed in which allows the rest cf the lines to
be displayed. If the command is to "[LISPLAY nnnn"™ for a
single line then the tatle is searched until nnnn is found.
A poirter WS-START is set and the write sutmodule is called
and the line nnnn is displayed. If the ccmrand is YDISELAY
nonn,remn" then the table is searched for nnnn. Once found
the pointer WS-START is set and the the table is searched
for mrom. Once found the pointer WS-ENL is set, The write
sutmodule is called and all lines that are 1linked from WS-
START to KS-END are displayed. The command "DISPLAY LASTY
is handled like a single line. Errcr rcutines include the
standard seguence not found, sejuence out of order and
sfntax error in formatting.

The DELETE routine deletes lines from the WS-Table and
adds the delcted lines to the free list. The command

“DELETE nnnn" will delete only one line. when the command

- A



is entered the format 1is checked and the 1line nnnn is
searched fcor in the table, Once found the pointer WS-START
is set and the write sutmodule is called to display the line
nnon. The statement that the £ollowing lines are to be
deleted is displayed with a request fcr verification. This
prevenrts thne erroneous deletion of pertinent information.
If the deletion is verified then the pcinter WS-START is
moved to the free list while the index pointers WS-LAST and
WS-Next are modified for the WS-Takle and free list. This
is the same as deleting a node from a doutly linked list and
adding the deleted node to space available list. See Figure
5 for an example. If more than one line is to Le deleted
then the pointer WS-END is set up to peint to the last line
to be deleted. Yo change is mads in the deletion of the
node submodale. The standard error routine for formatting

and seguencing are the same.
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WS-TABLE

W5-LAST LINE NO SEQ NO USER DATA

¥ - 3 1 us567 17
0000 REPORT ORGANIZATION
0010 DEET DBUDGET MANAGER
0020 EMP PROJ OFFICE PHCNE
0030 ERCJ FBUDGET
oouo OFFICE AREA
0050 END

SNO N EWN=O
JoONMEswNNo
(4,007 B

FREE LIST FOINTER = 7
BEFOEE DELETION OF LINES 10-20

AFTER DELETIOR OF LINES 10-20
WS-LAST LINE NC SE¢ NO USER CATA
1 3 1 4se7 77

1 0000 REFCRT ORGANIZATICHN

2

3

4 0030 EEOJ PBUDGEI S
5 0040 CFFICE AREA S
6 0050 END

7

8

ey W EaNO O |

FREE I1ST EOINTEER = 2

Figure 5: DELETION OF LINES FROM WS—-TABLE
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The ADD rcutine inserts lines ty modifying the existing
WS~-LAST and WS-NEXT pointers in the free 1list of the WS-
Table. This gives the appearance of the 1lines lkeing added
even though the lines are already in the WS-Table. When the
commard is of the form "ADC AFr'EF nnnn", the format is
checked and then the W5-Table is searched fcr nnnn and the
pointer KS-START 1is set. “ADD AFTER THIS LINE" and line
nnnn are displayed on the CRT. The rcutine then waits for
the data to be entered by the user. For each line entered,
a question concerning the level of the data is asked [2].
when the user gives the correct response, the line pointed
to by the WS-FREE-LIST pcinter is inserted after line number
nnnn. This is accomplished by the same technique of
inserting a node in a doubly 1linked 1list. Figure &6
illustrates the use of the ADD function. Pointers WS-LAST
and WS-NEXT are modified in the ®S-TATLE. ' If the data
entered is numeric, a 1line previously entered is to bFe
repecated and the 1l1line nuckter is searched for in the table.
If nct found a statement of invalid line numter is given and
the user is told to reenter the data fer that 1ine again.
If the line 1is a beginning or ending of a report, the
question of level is not asked. After the data has been
entered the new 1line is displayed on.the CRT. The add
routine is terminated when the backslash ®\" is typed in as
data. The standard error routine for formatting and
sequencing are the sarme, The ADD routine will allow no

more than 100 linpes of data to be in the WS-Table. If this

-25-



amount is exceeded an error message is displayed indicating
maximum lines in the tatle.

The RESEQUENCE function reorders the 1line numkters by a
requested amount from a starting line number wuntil the end
of file 1is reached. The command ®ERESEC" resequences the
complete file from the starting line to the end of the file.
The ascunt that is resequenced defaults to 10, The command
is unstrung into TEXT1, TEXT2 and TEXTI3. If TEXT3 is blank
then the amount is 10. If the command is "RE nnnn", which
indicates that TEX¥T2 is numeric and indicates a starting
point for the resequencing. A statement is displayed on the
CRT indicating that resequencing has taken place from line
nonn ty 10, The command "RE nnnn,nmoma" indicates that fronm
starting point nnnn, the resequence will te by amount ammm.
A statement 1s displayed that 1indicates all 1lines are
sequenced ty memp from nnnn. If data is entered that makes
TEXT3 not numeric or a not positive numker, then an error
message indicates that all lines are resequenced from nnnan
by 10 and that the requested amount, mamm, is not possitble.
When the routine is finished, contrecl 1is returned to the

main module, See Figure 6 for an example of resequencing.
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Addition of 2 New Lines Added After Line 0030

ACL AFTER 0030

CUSTOEER
EFF PROJ OFFICE

WS-LAST LINE NO SEQ NO

T = 3

¢ P O VNWuNNEO

JTNEWN

1
0000

0030
0040
0050

FREE IIST POINTER =

WS-LAST LINE NO SEQ NO

1 = 3

¢ JO NP O

oOdoUnNEFE W

AFTER RESEC CF WS-TABLE FRCM 0000 BY

1

0000
0020
0030
0010
0040
0050

FREE LIST POINTER =

Figure 6:

PHORE

WHS-TABLE

USER DATA

4567

7

REPORT ORGANIZATION
CUSTONMER

EMP PROJ OFFICE
ERCJ PBUDGET
OFFICE AREA

END

PHCNE

USER DATIA

4567

7

REPORT ORGANIZATION
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ENP PROJ OFFICE
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END

PHCNE
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ADDITICN OF LINES AND RESECUENCING THE WS-TABLE
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The FIND routine is character criented and searches the
WS-Takle for string esee. The maximum length of string eeee
is 40 characters. From the main routine the FIND function
is called with the command beiny accepted as TEXTS and
unstrung into TEXT1, TEXT3 and TEXT2. Slashes, "/", act as
delimiters., Th=2 syntax and format of the command is first
checked then the length of the string is determined with
Fointer WS-INDEX pointing to the beginning of the string
eeee., If TEXT3 1is "ALL"™ or "A", then the complete file is
searched, If TEXT3 is numeric and TEXT2 is tlank then the
file is searched only at the 1line indicated by TEXT3. 1If
both TEXT3 and TEXT2 are numeric then the file is searched
from TEXT3 to TEXT2. Beginning and erding pointers "WS-
START and CNT-AMT are set by the search routine, The first
line as pointed to Ly WS-START is multipled by 77 giving the
end c¢f the 1lina2 (WS-END), then 70 is sukttracted giving the
start of the search area of that 1line. The first six
characters contain th2 line numbers which are searched Lty a
line search routine, Pointer WS-START is reset to the first
search character position. This line 1is searched until the
first occurrence of the first character is fcund or until
end cf line, PFPointers WS-START and WS-INLCEX are incremented
and the next character is checked fcr a match. If no match
then WS-INDEX 1s reset to the original value and the
checking of a match on the first character continues until
the erd c¢f the line. The <checking of sutsequent matches

continues until the string is <completely matched then the
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line is displayed on the CRT. If nc match is found in the
first line then WS-START and WS-END pointers are set on the
second 1line until the pcinter CNT-AMT is found. This
contirues until pointer CNT-AMT is encountered. If no
matches are found in the specified search area then a
message stating string not found is displayed. The routine
has the same standard error routines of formatting and
segquencing. See Figure 7 for anrexample.

The next routine, the CHANGE routine is similar to the
search routine except twice as many pcinters are used. The
routire searches the WS~-Table for string eeee and once found
modifies it to string ffff unless the verification option is
requested or the modified 1line is truncated Ltecause of
excessive length, The raximum length c¢f =<string eeee and
ffff is 35 characters. If these 1lengths are exceeded an
error message is denerated. From the main routine the
CHANGE function is called with command Leing accepted as
TEATS and unstrung intc TEXT1, ANS, TEXT3, TEXT2 and REN.
The =lashes in the command act as delimiters and help
determine the 1eng£h cf string eeee and string ffff.
Pointers are established at the beginning of string eeee and
fEEE in TEXTS,. If TEXT3 is "ALL"™ cr "A" then the complete
file is scarched and modified if any strings are found. 1If
TEZT3 is numeric and TEXT2 is blank then cnly the line TEXT3
is searched anl modified. If TEXT3 and TEXT2 are toth
numeric then the file is searched from line TEXT3I to line

TEXT2 and modified if string eeee 1is found. If "Vv" appears
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in TEXT2 or REM then both the modified and unmodified lines
are displayed for verification before any modification is
completed. Basically the search operaticn is similar to the
FInND function, Fointers are set up ty the values in TEXT3
and TEXT2, WS-START at the starting pcint and CNT-AMTI at the
ending point. The 1line pointed to by W®S-START is searched
for string ceee until the end of 1line, cr until a match is
found. Once a string match is ‘found, a set of pointers are
estatlished for the beginning and ending position of string
eeee, All characters in the o0l1ld strinjy are moved to WS-
Takle line 101 up the teginning of string eeee. 1line 101 is
used as a working area for modifying the strings. The
modified string ffff is then moved into line 101 with a
pcinter indicating the ending position of string ffff. Then
the rest of the o0ld 1line is moved 1into 1line 101. If
verificaticn is requested in the command, the o0ld line and
modified line are displayed. If the user answers "yes" to
the verification query then 1line 101 is wmoved to the
position of the o0ld line in the WS-Table. If a <change is
requested that causes the modified 1line to exceed 77
characters then an error ressage 1is gernerated telling the
user tc reenter the change request, If string ecee is not
found in the search area as prescribed bty the command, then
a statement is displayed that the string is not found. Once
the CEANGE function is ccmpleted control is returned back to

.the main module, See Figure 7 for an example.
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l1isted below
individual pointers
eece tc ffff,

CH/OFF/XXX/30

is the

in the finding

diagram of

Eointer WS-INDEX point to “Ov

Fointer NAME-LENGIH points to the seccnd "FY"

Fonter CH-LENGTH points to the third ®"xnw

WS-LAST LINE NC SEQ NO
4567

1 =3 1
0 1 0000
4 2 0020
2 3 0030
1 4 0010
3 5 00uo0
5 6 0050
0 7
99 100
101 0030

WS-TABLE

USER LCATA

REECRT ORGANIZATICN
CUSTONER

EME PROJ OFFICE
PROJ PBUDGET
CFFICE AREA

END

PHCNE

EMF PROJ XXXICE PHCNE

CNT pcinter points to Line No 4.

Figure 7:
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The Help function is a tutorial on the use of the seven
basic commands in the TEXT Editor. Wher help is requested
page cne is displayed on the CRT with commands of CISPLAY,
AT and ©DELETE. Once the user firnishes viewing the
commarnds, new/line is typed in allowing the user to see
three other commands of RESEQUENCE, FIND, and CHANGE. When
the user finishes viewing the second page, new/line is typed
in which returns control back to the main module. See

Figure 8 for the display of the HELE routine.

When the editor routine is no lcnger needed, the command
MQUIT" is typed in from the keyboard. &hen this command is
received the question is asked if the Edit file is to
rerlace the 01d Cata Description Source File. If the answer
is yes then the Edit file is run through a special version
of the User Interface Program. This file is automatically
resequenced from line number 0000 ky 10. If the answer is
no then the 01d Cata Description Source File is returned.

There are two outputs when the editor routine is
terminated. One output goces tc¢ the 1line printer if
requested at the start of the editor. The output data
structure is the same as that is displayed upon the CRT.
The second output is the output that goes to the special
version of User Interface program. This data structure is
identical with the data structure that was originally sent

in by the 0l1d Cata Descritpion Source File.
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The following are the commands displayed when the HELP
routire is called

Page 1

THIS INPUT EDITOR HAS 7 COMMANDS ANC IS A MODULE WHICH PROVIDES
EASIC EDIT CAPABILITIES IN CRDER TO ALTEE THE INPUT CREATED
DURINC USER INTERFACE.

COMMARKDS FCRMAT DESCRIFTICN

DISPL2Y DISPLAY,ALL DISPLAYS COMPLETE FILE
D,0100 DISFLAYS ONE LINE
D,0100,0200 DISPLAYS MULTIFLE LINES
D,LAST or 1 DISPLAYS LAST LINE

NOTE: T©DISPLAY OR D, ARE BOTH CORRECT FORMATS. COMMAS OR BLANKS
CAN BE USED.

ACLC ACD AFTR NNHN THE ADD FUNCTICN ADDS 1 OR MCRE
A,AFTR NNKN LINES AFTER LINE NNKN(4 DIGIT NO).
STOP ROUTINE \ AFTER EACH LINE IS ADDED A CUESTICN
OF LEVEL IS ASKEL. TO TERMINATE
ROUTINE TYPE IN \.

CELETE DELETE AAAA,BEBBB DELETES FRCM LINES RAAA TO BBBB
DEL ,ARAA DELETES LINE AAAA ONLY
NOIE: DELETE CR DEL ARE CCRRECT FORMATS. BLANKS OR COMMAS ARE
DELIMITERS.

NOTE: AAAA & BBBB ARE U4 DIGIT LINE NUMBERS

TO CCKTINUE HELP, TYPE IN NEW LINE.

Figure 8A: DISELAY FAGE 1 CF HELP ROUTINE
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PAGE 2

COMMAKE FORMAT DESCRIPTIION
RESEQUENCE RESEC CR RE RESEQ TEE COMPLETE FILE BY 10.
RE, AAAA,CCC RESEQ FROM LINE ARAA BY AMT CCCC,
NOTE: AAAA & CCCC MUST EE 4 DIGIT NUMEERS, RE 0100,0002
FIND FINCL/EEEE/ALL OR A SEARCHES THE COMPLETE FILE FCR
EEEE.
F/EEEE/100 SEARCHES LINE 100 FCR EEEE
F/EEEE/10,50 SEARRCHES FRCM LINE C010 TO 0050

FOR STIRINRG EEEE.
NOTIE: STRING EEEE CAN BE 40 CHARKACTERS LCNG.
NO: TLELIMITERS ARE , OR *, OR /.
NOIE: THE STRING EEEE MUST BE ENCLCSEL EY SLASHES, /.

CHANGE CH/EEEE/FFFF/ALL CHANGES ALL SIRING EEEE TO FFFF.
CH/EEEE/FFFF/100,200 CHANGES LINE 0100 TO 0200 EEEE
TO FFFF.
CH/G/H/10,V CHANGES G TO H WITH DISPLAY FOR
VERIFICATION,
NOIE: V CR VERIFICATICN CF TEXT IS LCHE EEFORE THE CHANGES ARE
MALE.

NOIE: DELIMITERS ARE , CR *, OR /.
NOTE: STRING EEEE AND FIFF MUST B:Z ENCLOSED BY /.
NOTE: HMAX LENGTH CF EEEE ARD FFFF IS 35 CHAEACTERS

THIS 15 ENLC OF HELP ROUTINE
TO CONTINUE EDITCR ROUTINE, TYPE IN NEW LINE,

Fiqure BE: DISPLAY PAGE 2 CF HELP ROUTINE
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CHAPTER 4

TEXT EDITCR IMPLEMENTATICN
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The software the Text Editor is implemented on is the
NCR 8250 System using the NCR interactive COBOL language,
This System runs undsr the NCR Interface Multiprogramaing
Operating System (IMOS), issua II. The IMCS includes the
operating system, COBOL complier, run tize interpreter, text
editcr, and interactive user debug modules. The hardware of
the NCR 8250 System consists of the fcllcwing:

1 6850 Erocessor

128K Bytes MOS Hemory

1 Cassette Drive

2 Hawk 656 Disc Drives

2 796-101 CBETS

1 349-300 Line Printer

1 368 Card Reader

2 Asynchronous Adapter (24C0 taud)
1 Battary back-up,

Using the NCR System reguired sfpecial kncwledge of the
interactive COBOL language and its difference with standard

ANSI CCEOL.

4-2 Text Editor Detailed Dascription

Wwhen the user decides to use the Text Editor, the 014
Data Descripticn Source File 1is assigned to the editor's
0ld-Data-File. The submodule, 0010-CFENS, opens this input
file and the output file New-Data-File. Next, the submodule

0020-READ-IN reads on2 record at a time from the 014-Data-
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File into a 77 character holaing variatle called WS-IN-Hold.
A counter (WS-COUNTER) that counts the total records in the
file 1is increased by one. Then individual parts of the
record in WS-IN-BOLD, line number and data, are transferred
into the <correspondencing position of the appropriate line
in the Ws-Tabkle. This is done to dugplicate the display and
print cut of the User Interface program. The W®S-Tatle is
set up as a doukly linked list by pcinters WS-LAST and WS-
NEXT. When the end of file is detarmined, control is passed
to sutmodule 0 100-CONTROL-SECTION. This =submodule calls
ancther submodule 0200-FREE-LIST that sets a pointer (WS-
FREE-LIST) to the start of the free list. This module calls
ancther mcdule which 3doubly links the free list Lty pointers
WS-NEXT and WS-LAST until the 100 line is reached in the WS-
Table., The free list is usad with the addition and deletion
of lines. Control is returned back tc 0100-CONTROL-SECTICN.
A poirpter (WS-CURRENT-ETH) 1is set to the first 1line in the
dS-Takle. A question is asked, "FOR £DITOR ROUTINE DO YCO
WANT TO USE THE ERINTER TYEE Y OR N."? If the answer is "y"
then the Cut-Print-file is opened and the statement "PRINTER
OPTION C¥" is displayed on the CRT. Next the sutmoule

1000-INPUT-TEXT is called which determires which routine is

to be executed. Whan the submodule is entered a MENTER
CCMMANL FCR
EDIT(DISPLAY,DEL ,ADD,RESEC,FIND,CHANGE,HELE, COIT) " is

displayed. The answer is troken dcwn intc TEXT1, TEXT2, or

TEXT3 by delimiters of blanks, commas, stars, and slashes.
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Depending wupon the contents in T2XT1, the appropriate
routipe is callad. If one of the =2ight commands in TEXT1 is
not in the proper form, them a statement "DC YOU NEED HELP"
is displayed. If the answer is "YM", then the HELP function
is called. If the answer is M"N" then the initial statement
for entering commands is displayed.

If 1TEXT1 equals "DISPLAY" OR "L" then the module
2000-LISPLAY is called. The first thing that happens in
this rcdule is that the scrzen 1is erased and TEXT2 contents
are checked. If the word M"ALL"™ or "A" arprears, submodule
2100-ALL-DSPLY 1is called. This submodule displays the
complete file in groups of 22 1lines per vrpage. This 1is
accomglished by dividing the total lines (WS-END-INDEX) Ly
22 giving the total numker of pages (WS-SEARCH-CNT) and the
remairder that 1s 12ft over (REN). Sukmodule 2150-ALL-
DISPLY is performed SEARCH-CNT times. This submodule sets
up a pcinter (WS-START) at the start of the page that is to
be displayed. The pointer (CNT) is set to WS-START. The
actual displaying is done by other sultmodules 2300-WRITE and
2500-WRITE. Submodule 23C0-WRITE is <called 22 times. 1In
this submcdule the current line pointer (CNTI) is passed to
the next submodule, 2500-WRITE, fcr that 1line to be
displayed. Control is returned ts 23C0-WRITE and the next
line pointer WS-NEXT is moved to the current 1line to ke
displayed pointer (CNT). Thils «cocntinues until the complete
file cr 22 lines of the file 1is displayed. 1If more tham 22

are lines in the file, then after each rpage 1is disrlayed a
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statement "TO CONTINUE THE DISPLAY, TYPE 1IN NEW/LINE" 1is
portayed cn the screen. After all the pages are displayed,
control is returned to 2100-ALL-DSPLY. This submodule calls
2300-WRITE to display the remainder of the lines of a page,
REK times. When the lines are displayed, control is
returned to 1000-INPUT-TEXT.

If TEXT2 equal "1AST" or "L" then the last record of the
file is to ke displayed. Submodule 2200-LAST-DSPLY is
called which establishes the initial search pointer Ly
moving WS-CURRENT-PTR to CNT. The sukmodule 10100-SEARCH is
called. This submodule searches the pointer file WS-NEXT
until zero value is found. This value indicates the end of
the file with the pointer CNT pointing to the last record.
Control 1is returned 220C-LAST-DSPLY which displays the
statemrent "LAST RECCRD CF THE FILE". Sutmodule 2500-WRITE
is called to display the record.

If TEXTI2 is numeric, which indicates that this is a
possitle line numker of a record, the contents is checked by
callirg 10300-NUK-CHECK-TEST2. This sukmodule determines if
the contents is a one, two, three, cr four digit number. If
it is not a four digit number, zeros are added to make it a
complete four digit numter which is required wk~n the
Subncdule 101000-SEARCH is called. This submnodule
determines if the line nucrber is in the file. I1If not, a
flag (ANS-FLAG) is set to two and control is returned to the
2000-LCISPLAY which prints out an errcr message "INVALID

DISPLAY OPTION", TIf the ANS-FLAG equals four, then the line
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number has been found and the pointer CNT points to the
line. If CNT equal zero, then the lire number was not found
‘and an error messaje "ERRCR, SEC NCT FCUNC" 1is printed.
If the line number is found then pcinters, %S-START and WS-
END, are set to CNT. If TEXT3 is blank then a single line
is displayed by «calling 2250-SMALL-DSPLY. If TEXT3 is
numperic then submodule 10200-NUM-CHECK-TEXT3 1is called.
This submodale does the same thing as 1C3C0-HUM-CHECK-TEXT2
and the same error messages applies. If the line numkter is
found, then the pointer CNT is mcved to pointer WS—-END.
Submcdule 2250-SMALL-DISELY is called. This submodule calls
2300-WRITE to display the lines until the ©rpointer WS-NEXT
equals WS—-END. Before this submodule 1is called, TEST2 is
checked to insure it is greater than TEXTI3. If not an error
message "ERROR, SEQ # CUT CF ORDER"™ is displayed. Once the
DISPL2Y routine is finished, cc¢cntrol is returned to
10C0~INPUT-TEXT.

If TEXT1 eguals ®“LCELETE" or "DEL"™ ther the module
4000-DELETE 1is called. The screen 1is erased and TEXT2
contents are checked ty calling 103CC~-NUM-CHECK-TEXT2 for
the first line number to be deletad. This mpodule returns a
flag, ANS-FLAG, value two, if the 1line nomber is found. If
the line number 1is not found the standard error message is
returned and control is returned to 1CCO-INPUT-TEXT. If the
value returned is two, then pointar WS-START is set to the
pointer CNT that 1is pointing to the 1line number found.

Next, the program must determine if the user wants more than
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one line to te deleted. This is determined by checking
TEXT3., If the ccntents are blanks, then only one line is to
{be deleted, The ending pointer is then set to the beginnig
rointer WS~START. If TEXIT3 is numeric and the line number
is found, the pointer CNT is moved tc the ending pointer WS-
END. TEXT2 is <checkad to insure it is greater than TEXT3.
If not the error message of "ERROR, SEQ # OUT OF ORDER™ is
displayed. If TEXT2 is greater than TEXT3 then submodule
4100-STABT-DELET ING is called., The statement "THE FCLLOWING
LINES ARE TO BE DELETED"™ is displayed. Sutmodule 2300-WRITE
is called and the 1lines from &S-START to WS-END are
displayed. Adiitionally, the pointer TCEL-CNT counts the
total lines that are tc Le d=leted. After the 1lines are
displayed, contrcl is returned to 4100-START-CELETING. The
statement to verify the correct deletion cf the appropriate
lines "IS THIS CCRRECT, Y CR N" is displayed, If the user
answers "Y“N", then control is returned back to 1000-LNFOT-
TEXT and the statement to enter command for edit routine is
displayed. If the answer is "Y" then the total nuaber of
lines that are to be deleted (DEL-CNT) are subtracted fronm
the total line counter (WS-COUNTER) . Next rointers are set
to the line before the starting 1line (CLLL) and to the line
after the ending line (OLDN). Then the WS-NEXT pointer, of
the line befores the starting line, 1is changed to point to
the line after the ending line. Conversely, the rpointer WS-
LAST, cf the line arftar the ending 1line, is set to point to

the line Lkefore the starting line. This action eliminates
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the lines that were to be deleted from the current file and
reestaklishes the doukly linked 1list. Next the submodule
4300-CEL-ADD-TC-FREE-LIST is called. This submodule adds
the deleted lines to the free list. This is accomplished by
moving the pointer that is pointing to the top of the free
list to the deleted line pointer WS-NEXT. Then the starting
line rcinter (WS-START) is moved to the WS-FREE-LIST pointer
which points to the start of the free list. Control is then
returred back to 1000-INEUT-TEXT.

If TEXT1 equals "“ADD" or "A" the mcdule 3000-ADD is
called. The screen is erased and TEXT2 is checked to see if
it equals YAFTRHw, If not a statement WINVALID ADD OPTIOR,
REENTER:"™ is displayed. If TEXT2 contents are correct then
TEIT3 is checked to see if a valid line number is present as
a starting point for the addition of 1lines. Submodule
10200-NUM-CHECK-TEXT3 is called. Detailed explanaticn is in
the DISPLAY rcutine, This submodule tasically checks out
the text and determines if it 1is a valid line number. If
not an error message 1is given. If it 1is a valid 1line
numaber, a pointer WS-START is set to the pcinter of the line
nuegber (CNT). The statement "ADD AFTER THIS LINE" and the
complete 1line is displayed. Submocdule 3100-ADD-LINES is
called and the free list (WS-FREE-LIST) pointer 1is checked
to see if any free lines are availatle. If not the
staterent "ERACR HAX LINES 1IN THE FILE" is dispiayed and
control is returned to 1000-INPUT-IZ2XT. If 1lines are

availatbtle, then data is accepted,
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The raximum length of data allowed is 70 characters.
The data is accepted 1in the working area called TEXTS.
TEXTS is unstrung 1into TEXT2 so it can ke <checked out. It
TEXT2 equals the Fackslash “\", then the ALD routine is
termicated and contrel is returned to 1000-INFUT-TEXTS. If
not a backslash, then the contents of TEXT2 are checked out
by calling 10300-NUM-CHECK-TEXT2 sutmcdule. This is done to
test if the data entered is a line numlker that has Leen
previously entered in the Data Descripticmn Source File, If
not, the statement M"INVALID LINE VNUMEEE, REENTER" |is
displayed. If the line number 1is valid, then the pointer
CNT is set to the line and the line data, characters 7 to
76, is moved +to the 1line pointer by the rointer KS-FREE-
LIST. The next numbef of line in the FREE LIST is moved to
the pointer WS-FREE-LIST. This elirirates the line that has
been used and puts the next available line on top., The next
suktmodule 3300-ADD-LN~-CK is <called and will be performed
until a flag's {ANS-FL1AG) value has keen <changed. 1In this
sutmodule, the line before the added 1line is checked to see
if it 1is the end of a report. If the end of a report is
reached, or if the data entered equals "END", then the
questicn of level is not asked.

The guestion "IS THIS LINE A SUBiIST TC THE EREVIOUS
LINE" is displayed for all other lines entered. The reason
for the guestion is that the informaticn is used in modified
User Interface Program in setting the data in a hierarchical

form for the Functional Dependencies Generator [2]). After
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the response is given, it is checked to insure that it is of
the proper form. If nct the statement ™ANS MUST BE Y, C, §
OR N" is displayed. This statement is displayed until the
proper level is entered. Next, subwcdule 3400-ADD-LN-WRITE
is called. This submodule moves the 1level response into
column 77 of the added line and relinks the fointers WS-NEXT
and WS-LAST to line nnnn and line nnnn + 1. The total line
counter WS—-END-INDEX is incremented by c¢ne. The added line
is displayed when submodule 2500-WEKITE is called. Control
is returned to 3100-ADD-LINES. This round rcbin portion of
the rcutine continues until the ADD routine is terminated by
the tackslash ®\". When this happens ccntrol is returned
10C0-INPUI-TE XT.

If TEXT1 -equals WRESEQ"™ or “RE"™ then the module
S000-RESECUENCE is called. The screen is erased and TEXT2
is checked by calling 1030C-NUM-CHECK-TIEXTI2.  This submodule
deterrines if a valid line number has been entered. If not
then the statement "ALL LINES RESEQ BY 10" 1is displayed.
This resequence is accomplished by finding the starting line
by moving WS-CURRENT-PTR to the ©pcinter CNT. Submodule
51C0-RESECUENCE is called. This sutmodule does the actual
resequencing by multiplying the line number times ten and
moves this value 1in the line number pointed to Ly CNT. As
each line 1is completed the next 1line in the doubly linked
list is moved to CNT. When the pointer WS-NEXT equals zero,
control is returned to 1CCC-INPUT-TEX1. If TEXT2 is numeric

and a valid line number, then submodule 5200-RESEQ-SHORT is
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called. 1n this submcdule the line pumber (WS-IN-LINE) is
rointed tc by CNT and moved to the starting pointer (WS-
STARI) for the starting location and value fcr resequencing,
TEXT3 is checked to see if a valid resequence amcunt is
requested by calling submodule 10200-NUM-CHECK-TEXT3, If
not then the following statement "ALL LINES RESECUENCED BY
10 FECM dddd" 1is displayed where dddd 1is a valid line
number. If TEXT3 is not equal to blanks, then the statement
MERROR, RESEQ BY REQUESTED AMT IHKECSSIELE"®, Ift a wvalid
amcunt 1is requested, then submodule 5100-RESECUENCE 1is
called with starting location pointed +to by TEXT3 and the
resequenced amcunt by TEXTZ. Each line number pointed to by
CNT is then nultiplied by amount TEXT2 and added to the
starting level TEXT3. This value is moved into WS-IN-COUNT.
The statement “"AIL LINES RESEQUENCEL FRCM cccc BY ddddv is
displayed. Control is returned back tc 1000-INPUT-TEXT.

If TEXT1 equals “FIND" then module 7000-FIND is called
and the screen erased. TEXTS is checked in order to
deterrine the length of the string ecee, This is
accomplished by finding the first slash w/n, If the first
slash is not found 1in the first five characters then an
error message M"SYRTAX ERROR, CHECK FORMAT, REENTIER™ isr
displayed. If the slash is found, Qne is added to the
pointer I and moved to WS-INDEX which indicates the starting
roint of string eeee, The ending string location is
determined by the second slash. If the slash 1is not found

in the first 45 characters then the same error message as
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above is displayed. 1f the slash is found the string ending
rointer I is moved to NAME-LENGTH. A void string eeee is
chaeck bty determining if pointer WS-INDEX and NAME-LENGTH are
equal. If they are equal the statement "“VOID STRING,
REENTER" is displayed. If not equal, then TEXTS is unstrung
into TEXT1, ANS, TEXT3 and TEXT2. This unstringing of TEXTS
is tc¢ insure that the maxiumum string length will be
detected. The roles of TEXT2 and TEXT3 are reversed then
what they were for the first four rcutines. Submodule
7200-SEARCH-CHAR is called and TEXT3 is checked. If TEXT3
equals "ALL"™ or "A"™ then the <complete file is checked for
string eeee, Submodule 7300-CHAR-SEARCH 1is called. This
sutmodule will be discussed later. 1If TEXT3 is not equal to
“ALLY, then submodule 10200-NUM-CHECK-TEXT3 is called. 1If
TEXT3 is not a valid line number then statement "ERRCR SEQ #
NOT FCUND" 1is displayed. TIf TEXT3 1is a valid 1line number
than CNT, the pointer to the line, is mcved to the pointer
WS-START as the =starting line to find string eeee. TEXT2 is
checked Lty «calling sultmcdule 1030C-NUM-CHECK-TEXI2. 1t
TEXT2 1is not a valid line number, then the same error
message as above is displayed. If 1TEXT2 is blank, then a
single line is checked for string eeee. If TEXT2 is a valid
line numker then TEXT3 is checked to inéure it is less than
TE¥XT2. If not then the error messaye, “ERRCER SEQ # OUT OF
CRLEE" is displayed. If TEXT3 is 1less than TEXT2, then the
ending fointer for the ending line of the file to Le search

is set by moving the pcinter CNT tc CNTI-AMT. If the format
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is wrcng then the error message "INVALIC FIND OPTION,
SYNT AX" is displayed. After any errcr message, control is
returced bhack to 10CC-INPUT-TEXT. If no errors, then
sukmodule 7300~CHAR-SEARCH is called. This suktmodule is
called until end of file is reached fcr "ALLY, for a single
tire when TEXTI2 is blank and for multiple lines when the
current line Feing exam egual the ending fointer CNT-ANMT.
This submcdule sets up the beginning and ending pointers for
the character search for string eeee fcr each line. WS-
START 1s moved to pointer CNT which is multiplied by 77
giving an ending pointer WS-END. Then 7C is subtracted from
RS-ENC giving the starting pointer 1, Then sutmodule
7400-SRCH-THE~LN is <called. This submcdule searches each
character until the first character match is made between
string eeee and the line that is being searched. 1If string
eeee 1s only one character long, then when the first
Character is watched, the submodule 7600-DISPLAY-STRING is
called. This submodule displays the complete line and sets
beginning and ending pointers equal. Control is returned
back tc 7300-CHAR-SEARCH. If string eeee is more than one
character, then when the first match occurs, submodule
7500-CHABR-MATCH 1s called. This sulkmodule increments the
pointers to the string and also to the‘next character being
searched in the line. 1If the second character matches, then
sutsequent characters are checked until the end of string
eeee 1s reached. If a match occurs, then submodule

7600-LISPLAY-STRING is called to display the line. Control
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is returned back to 7300-CHAR-SEARCH. If the complete file
or multiple lines are to ke searched, then the next line to
be searched is obtained from the pointer WS-NEXT. If more
than 20 lines arc displayed, a staterent "TO CONTINUE, TYPE
IN NEW LINE® is displayed. This is to ©prevent the rolling
of the screen and eliwinating the first group of 1lines
displayed. Wwhen all the lines are searched, control is
returred back to 7200-SEARCH CHAR. If string eeee was not
found in the search, then the statemcnt "ERROR STEING NOQT
FOUND"™ 1is displayed.

1f TEXT1 equals "CHANGE" oI "CH" then module
6000-CHANGE is called and the screen erased, This module
searches for and modifies character =strings up to a maxiﬁum
lengtk of 35 characters in the first occurrence in each line
that is searched. The criginal TEXIS that was accepted is
used to establish the length of string eeee and the modified
string ffff. This is accomplished Ly keying off the slashes
that are used to separate the strings. This first slash is
searched for Lty the routine and if found the pointer I is
moved to the pointer WS-INDEX. The other slashes are
searched and the pointer NAME-LENGTH 1is set to the second
slash with the pointer CH-LENGTH set to the third slash. 1If
any of the slashes are not found, then the statement "ERROR,
SEQ # NOT FOUND"™ 1s displayed and control 1is returned kack
to 1000-INPUT-TEXT. A void string eeee is checked by seeing
if the pointers NAME-LENGTH and WS-INLEX are equal. TIf they

are then the statement M"ERROR VOID STRING, REENTER" 1is
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displayed., TIf the format is correct then one is sulttracted
from the pointers NAME-LENGTH and CH-LENGIH to point to the
end cf strings ecee and ffff respectively. Also the pointer
to the start of the first line 1in ®E-T1atle is set by moving
WS-CURRENTI-PTR TC CNT. This 1is to 1initialize the search
location. A statement M"CHANGING ROUTINE"™ with TEXTS 1is
displayed.

TEXTS is then unstrung in£s TEXT1, REM, OLDN, TEXT3,
TEXT2 and ANS. This delimiting is required +to put the
search location in TEXT3, TEXT2 and wusing ANS to hold the
verification reguest, Submodule 6200-CHANGE-STRING is
called. This sutmodule sets up the search rparameters and
checks the nureric contents of TEXT3 and TEXT2. A flag
(ANS-FLAG) 1is used for verification c¢f mecdification to the
string by setting it to one if "y" has Leen requested. This
flag will be checked in submodule 6300-CHANGE-LINE at a
later time, TEXT3 1is checked to see if its contents equal
MALL®™ or "aA%, If so then submodule 63C0-CHANGE-LINE 1is
called wuntil the ©pointer CNT equals zero. If not, then
TEXT3 is checked for numeric content by calling submodule
10200-NUM-CHECK-TEXT3. If a non-numeric content is found,
then the statement "INVALID CHANGE OPTION"™ is displayed. 1If
a valid numeric content is found the pointer CNT is checked
to see if it equals zero. If so, then a valid line number
was nct fcund and the statement MWERECH, SEQ NOT FQUND" is
displayed. 1If a valid line number is found then the pointer

WS-START is set to CNI. Then TEXT2 is checked by calling
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sukmodule 10300-NUM-CHECK-TEXT2. The =same error messages
apgplies as above. If TEXT2: contents are blanks then only
one line 1i1s to ke searched and mcdified. Submodule
6300-CHANGE-LINE is called. If TEXT2 is a valid line number
then the value 1is checked +to insurec it 1is greater than
TEXT3., If it is less than TEXT3, then the statement "ERKOR,
SEQ CUT OF CRDER"™ 1is displayed. 1If it is greater than
TEXT3, then the ending pcinter (CNT-AMT) fcr the search area
is set.

Submodule 6300-CHANGE-LINE is called urntil the pointer
CNT ecguals to the 1lin=2 pecinted to ky CNT-AXT. Submodule
6300-CHANGE-LINE sets the pointers fcr the current 1line to
be searched as fpointed to by WS-START. The ending pointer
of the line, WS-END is set by multiplyirng the line pointer
CNI by 77. The starting of the 1line is set up by
sukbtracting 70 from WS-END giving WS-SIART. This is done to
keep the =search and modify routine for data items in column
i e 7. Columns 1 thru 4 contain the 1line numbers. This
area 1is already searched by the sutmodule 10000-SEARCH.
Columns 5 and 6 are blank so it is necessary to search only
columrs 7 to 77. Since each «character of the line is
searched, pointer I will be set tc KS-START. Submodule
6500-CH-THE-STRI NG sets up the search pointers by moving the
pointer WS-INDEX, that pcints +to the beginning of string
eeee in the working arca TEXTS, to the pointer DEL-CNT. The
¥S-Talle 1is troken down into 101 1lines and into 7777

characters. This allows the search to te Lty line and by
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character. additionally the submcdule checks for first
character match, If string eeee is more one character,
than sutmodule 6600-STRING-MATCH is called until the string
is matched completely or the flag NC-MATCH equals one.
Sutmodule €600-STRING-MATCH checks for second and
subsequent character matches hetween the string eece and the
current line under investigation. This accomplished by
moving the pointers I and DEL-&NT. If the string character
under investigation does nct match the line character, then
1 is moved to NC-BATCH and control is returned kack to
6500-STRING-CHANGE. This submedule sets the pointer J to
the beginning of string ffff and resets the pointer I at the
beginning of the string fcund in the line. The 1length of
string ffff 1is determine by suttracting the Leginning
pointer CH-LENGTH fror J giving the amount REM. Then
submcdule 6800-MAKE-CHANGE 1is called to move the 1line and
the rodified string ffff to 1line 101 cf the WS-TAble.
Pointer QOLDL and CLDN is set to point to the start of the
data in the 1line 101. REM is added to the amount OLDN to
see if the data will exceed the 70 <character 1linmit.
Sutmodule 6850-MOVE-STRING is called. This submodule moves
the characters of the 1line up to the keginning of string
eeee as pointed to Dby pointer I. Ccntrecl is returned to
6800-FAKE-CHANGE which immediately calls another suktmodule
6900-¥CDIFY-STRING. This submodule rcves the modified
string ffff from TEXTS to line 101 and returns control Lack

to H6B00~-MAKE-CHANGE. OLDN 1is checked tc see if it exceeds
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the 7C <character limit. If so then the statement "ERROR,
LINE EAS EEEN TRUNCATED, RI::ENTER" is displayed. Pointers I
and WS-END are then reset in the line that is being modified
to the end of string eeee, At this time the length of
string eeee and ffff are checked tc see if they are equal.
If they are not, then the status level in column 77 is moved
to line 101. This is accomplished kecause 1f the strings
lengths were different, the status level might ke
transferred to the wrcng column. Next the submodule
6950-¥CVE-REST-SING 1is called, This sulmodule moves the
rest of the line starting after string eeee until the end of
the line 1s reached. Control 1is returned to GBGO—MAKE—
CHANGE which determines if the end of the 1line 101 is
reached, If not then submodule 6975-FINISH-MOVE is called.
This sutmodule moves Etlanks into line 1C1 until the end of
that line 1is reached. Control is returned to 6B8C0-MAKE-
CHANGE which returns ccntrol back to 6300-CHANGE-LINE. If
nyn or verification was rejuested then subrodule
6L00-VERIFY-CHANGE is called which displays the o0ld line and
line 101. The statement "TOQO FINALIZE CEANGE, TYPE IN Y, TO
CANCEI, N" is displayed. If the answer is YNV then no
changes are made, If the answer is "Y" then the line 101 is
moved to the 1line pointed to by CKT. If "V" was not
requested then the move is made without any display. W®hen
this 1line 1is finished, the CNT p[pcinter 1is changed to
rointing to the mext line that is to Le searched. Control

is returned to the sulmodule 6200-CHANGE-STRING when the
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searched area is coapleted, 1If no strings EFEE were found
then the statement "ERROR STRING MNOT FOUND" is displayed.
Contrcl is then returnad back to 1000-INFUT-TEXT.

When TEXTS eyguals "HELP" then mcdule B8000-HELP is
called, This mcdule is a tutorial display for the use of
the TEXT Editor. Two pages of commands are displayed. Fage
cne displays the DISPLAY, DELETE, and FINLC commands. When
the user has finished viewing this f[age he nust type 1in
"NEK/sLINE" for the second page, The second page displays
the RESEQUENCE, FIND and CHANGE ccmrands. When the user has
finisted wviewing this page, he must type in "NEW/LINE".
This returns centrol back to 1000-INPUI-TEXT. See Chapter 3
for detailed display of the HELP conmand.

When TEXTS equals "QUIT" or %“QU¥ the editor routine is
ternirated, Control 1is returned Lack to the main wmodule
0100-CCNTROL-SECTION. Once back in this mcdule the complete
modified file is reseguenced from zero tky ten. The pointer
to the first 1line of the file, WS-CURRENTI-PIR, 1is moved to
CNTI ir rpreparation of the output. rodule S9000-OUTPUT is
called with the statement "DO YOU WANT THE EDIT FILE SAVED?
TYPE IN YES OR NC, IF NC THE OLD LCATA CLCESCRIPTION SOURCE
FILE WILL BE RETURNED." If the answer 1is "YES" then
submcdule 9100-CUTFUT which immediately <calls submodule
9200-CUTPUT which immediately calls subrcdule 9200-OUTEUT.
This submodule prints the record from the WS-TABLE that is
pointed to Lty the pointer CNT. Then the status 1level is

moved frcw position 77 which it is printed out on the
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printer to position 5 which is nceded fcr the input to the
special version of the User Interface Program[2]. Next the
line pointed to Ly CNT is moved to the New Record location
in New TLata File which 1is the input tc the User progranm.
Control is returned back to 9100-OUTEUT which increments the
pointer to the next 1line and mcves it to CNT. This
ccntinues until end of file is found ty CNT equaling zero.
If the Edit file is nct saved, "NO" is typed in, then
submcdule 9300-CUTPUT-CLD FILE thru 9500-FINISH-OUTPUT is
called. This submodule closes the 01d Data File and
imrediately reopens it. Submodule 9400-REAC-WRITE-OLD-FILE
reads in the 0ld Tata Description Scurce File and outputs to
the NKew Data File which 1is the input to the Functional
Dependency Generator[2]. When the comglete file has been
Wwritten, contrel is returned back to 0100-CONTROL~-SECTION.
The program finishes running and depending upon the Jjob
centrcl languag2, control is returned to the User Interface

Program or the Functional Cependency Generatcr program.
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CHAPTER 5

TESTING AND RESULTS
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5-1 1lesting Bhilosphy
The testing philcsophy was an arrprtcach that was

consistent with the Top Down Structuring technique[3]). This
is a natural extension cf this philosophy called top down
testing. At the end of the high level cecding, a test walk
through was conducted. Several logic and design errors were
found in the wpodules, 7These errors werc ccrrected and the
walk thrcugh was conducted again. At that Vtime, the
extensive test program fcr individual modules was finalized.
The basic guidelines for the test program were as follows:

Check format of Ccrrands

Check syntax of Commands

Check minimum and raximum limit ccnditions

Check human engineering of error and messages code

Fun error checks for all the aktcve guidelines

In addition to the guidelines, individual students

attending KSU were requested to use the editcr program. Any
misunderstanding on the wuse of the program Ly way of
instructions or any malfunctions c¢r errors that occurred
were immediately reviewed, If the proklems required
changing, then the <changes were gfut thrcocugh the same
stringent testing procedures. This testing philcsophy
resulted in additional corwmands being added and the total
reétructuring cf some commands to make it easier for the
user to understand., Additional dividends were reaped from
the use cf this philosophy which allowed each module to Le

“built and tested independently. Despite a number of stupid
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mistakes, the overall program was written and detugged in
short order.
5>-2 <fanmple QOperations

The following are sarple operaticns of the interactive
display in the use of the Text Editor. The first will be
the initial set up after the weditcr routine has been
reguested. Sentences with all capital letters indicate the
response from the editcr program, while sentenceé that are
underlined indicate the user response.
EO YCU WANT TO USE THE LINE PRINTER FOR EDIT RCUTINE
TYPE IN Y(ES) CR N (C)
. .
PRINTER OFTION ON
ENTER CCMMAND FOR EDIT (CISELAY,DEL, ALL,RESEQ,FIND,CHANGE, HELP,QUIT)
The fcllowing display will be seen when the editor is terminated.
ENIER CO¥MAND FOR EDIT(DYISELAY,DEL, ACL,RESEQ, FIND, CHANGE, HELP,QUIT)
Quir
DO YOU WANT THE EDIT FILE SAVED? TYPE IN YES OR NO.

IF NO THE OLD CATA DESCRIETION SOQURCE FILE WILL BE RETURNED.

The following will ke from the DISPLAY Rcutine.

ENIER COMMAND FOR EDIT (DISELAY,DEL, ACL,RESEQ,FIND,CHANGE, HELP,QUIT)

{screen erased)

0000 REFORT ORGANIZATION

0010 DEPT DBUDGET MANAGER

0020 EMP PROJ OFFICE PHONE
€030 PRCJ EBUDGET

0040 OFFICE AREA

0050 END

(LI - ]
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ENTER COMMAND FOR EDIT (DISPLAY,DEL,ADD,RESEQ,FIND,CHANGE,HELP,QUILT)
D L OB DISPLAY LAST

(screen erased)

LAST BFECORL OF FILE

0050 END

ENTER COHMAND FOR EDIT(LISPLAY,DEL,ADD,RESEQ,FIND,CHANGE,HELP,CUIT)
Display Functicn continued:

DIsSpLrY 10,20

(screen erased)

0010 CEPT PBULGET MANAGER Y
0020 EME PROJ CFFICE PHOWNE : b

ENTER COMMAND FOR EDIT (DISPLAY,DEL,ADD,RESEQ,FIND,CHANGE,HELP,QUIT)
The fcllowing are some of the error messages in the use of the

DISPLAY Function.

D 100

(screepn erased)

EREOR SEC NOT FOUND: 100

ENTER COMMAND FOR EDIT(DISELAY,DEL,ALL,RESFQ,FIND,CHANGE ,HELP,CUILT)
D 20,10

(screen erased)

ERROR EEQ QUT CF CRDEER: D 20,10

ENFER COMMAND FOR EDIT {DISPLAY,DEL,ADD,RESEQ,FIND,CHANGZ,HELP,QUIT)
DD 3C

(scfeen erased)

SYNT AX ERROR, CHECK FORMAT, REENTER: D D 30

ENTER COFKAND FOH EDIT(DISELAY,DEL,ACC,RESEQ,FIND,CHANGE,HELPE,CUIT)

LISPL2Y EIRST

-58-



{screen erased)

INVALILC CISPLAY OPTION: DISPLAY FIRST

ENIER COMEKAND FOK EDIT(CISFLAY,DEL,ALL ,RESEQ,FIND,CHANGE,HELE,CUIT)
D 0,2C0

(screen erased)

ERROR EEQ NOT FCUND: 200

The fcllowing are some of the interactive display for the ADD
“Function:

ENTER CCMMARD FOR EDIT (DISELAY,DEL, ACL,RESEQ,FIND, CHANGE, HELP,QUIT)
ALL RFTR 30

(screen erased)

ACT AFTER THIS L INE

0030 PRCJ  EBUDGET S
CUSTCEER
IS THE LINE A SUBLIST TC THE PREVIOUS LINE
L
ANS MUST BE Y, C, S, OR N
N
CUSTOMER N
20
IS THIS LINE A SUBLIST TO THE PREVICUS LINE
X
EME PROJ OFFICE  PHONE ¥
100
INVALIL LINE NUMBER, REENTER
\

ENTER CCHMAND FOR EpPIT(DISPLAY,DEL,ADD,RESEQ,FIND,CHANGE,HELP,CUIT)
DA
(screen erased)

0000 REFORT CRGANIZATICN
0010 LEPT PBULGET MANAGER
€020 EMP PROJ OFFICD FHONE
0030 PRCJ PBUCGET

CUSTOMER

EMP PROJ OFFICE PHONE
aguo OFFICE AREA '
0050 ENC

Nz v ke
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ENTER COMMAND FOR EDIT(DISELAY,DEL, ALL,RESEC,FIND,CHANGE,HELP,CUIT)

A BFTE 100

(screen erased)
ERROR, SE¢ NCT FOUND: 100

A
ENTER COMMAND FOR EDIT (DISPLAY,DEL,ADD,RESEC,FIND,CHANGE, HELP,QUIT)

The following are some of the interactive displays for the DELETE
Functicn:

ENTER COMMAND FOR EDIT(DISPLAY,DEL,ADD,RESEQ,FIND,CHANGE,HELF,CUIT)

o]

DELET

10,20
(screen erased)
THE FCLLOWXING LI NES ARE TC BE DELETEL

0010 DEET PBULGET MANAGER
0020 EMP PROJ OFFICE PHONE

[

IS THIS CORRECT, Y OR K
Y
ENTER COMMAND FOR EDIT(DISEFLAY,DEL, ALL,RESEQ,FIND ,CHANGE , HELP,CUIT)

DEL ©

—_—

{screen erased)

THE FCLLOWING LINES ARE TIC BE DELETECL
0000 REECRT ORGANIZATION

IS THIS CORRECT, Y OR N
N

ENTER COMMAND FOR EDIT (CISEFLAY,DEL, ADD,RESEQ,FIND,CHANGE, HELP,QUIT)
DA
{screen erased)

CQGo REPORT CRGANIZATICN
0030 PRCJ PBUDGET
CUSTOMER
EMFE PROJ OFFICE PHONE
€040 OFFICE AREA
0050 ENC

L wd 2 n

ENTER COMMAND FOR EDIT{DISELAY,DEL, ACL,RESEC,FIND,CHANGE, HELP,QUIT)
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The following are some errcr messages in the use of DELETE
Functicn:

LEL 40,0
(screen erased)
ERROR SEC QUT OF ORDER: DEL 40,0

ENTER COKVKAND FOR ERPIT(DISELAY,DEL,ACL,RESEQ,FIND,CHARGE,HELF,CUIT)

Im
(x3
1)
I

L
(screen erased)

ERROR SEQ NOT FCUND: 20

" The following are some of the interactive display for the
RESEQUENCE Function:

ENTER COMMAND FOR EDIT(DISPLAY,D:L,ADD,RESEQ,FIND,CHANGE,HELF,CULT)

j=s]

RESEQ or RE

(screen erased)

ALL LINES RESEC BY 10
ENTEF CCHMMARD FOR EDIT (DISPLAY,DEL,ADD,RESEQ,FIND,CHANGE,HELP,QUIT)
DA

(screen erased)

0000 REPCRT CRGANIZATICH

0010 PRCJ PEULGET

0620 CUSTOMER

0030 EME PROJ OFFICE PHONE

0040 OFFICE AREA
0050 ENC

N Z W0

ENTIER COMMAND FOR EDIT (DISELAY,DEL, ACE, RESEQ,FIND, CHANCGZ, HELP,QUIT)
RE 10,1
(scfeen erased)

ALL LINES RESECUENCED FRrROM 10 BY 1

ENTER COKMAND FOR EDIT(DISELAY,DEL,ACC,RESEQ,FIND,CHANGE,HELP,CUIT)

Ics

A
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(screen erased)

0000 REFORT CRGANTZATICN

0010 PROJ PBULGET

Co1i CUSTONMER

0012 EMP PROJ OFFICE PHONE
0013 OFFICE AREA

0014 ENC

M 2ZW)

ENIER CCMMAND FOEK EDIT (DISELAY,DEL, RLL,RESEC, FIND, CHANGE, HELP,QUIT)

RE 11

(screen erased)

ALL LINES RESEQUERCE BY 10 FROM 11

" ENTER COMMAND FOR EDIT(DISELAY,DFL, ALL,RESEQ,FIND ,CHANGE ,HELE,CULIT)
D2

(screen erased)

0000 REPORT ORGANIZATION

€010 PRCJ EBUDGET

0011 CUSTOMER

0021 EME PROJ OFFICE FHONE
0031 OFFICE AREA

0047 END

o n

ENTER COMMABD FOR EDIT(DISPLAY,DEL,ADD,RESEQ,FIND,CHANGE,HELE,CUIT)
RE 50

(screen erased)

ERROR, SEC NCT FCUND: 50

ENTER COMMAND FOR EDIT (DISPLAY,DEL,ADD,RESEQ,FIND,CHANGE, HELP,QUIT)
RE 0, =5

(screen erased)

ERROR RESEC BE REQUESTED AMT NOT POSSIBLE: -5
ALL LINES RESEC BY 10 FRCEH O

ENTERK COMMAND FOR EDIT(DISELAY,DEL, ACL,RESEQ,FIND,CHANGE, HELP,QUIT)
D A

(screen erased)

0000 REFORT ORGANIZATION
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0010 PRCJ EBUDGET

0020 CUSTOMER

€030 ENEP PROJ CFFICE PHONE
0040 OFFICE ARERA

G050 END

tnh v == tn

ENTER COMMAND FOR EDIT(DISPLAY,DEL,ADD,RESEQ,FIND,CHANGE,HELP,CULT)
RESEP ALL

(screen erased)

DO YOU NEED HEIP. TYPE IN Y(ES) OR N(C).

N

. ENTER COMKAND FOR EDIT(EISPLAY,DEL,ACLC,RESEQ,FIND,CHANGE,HELE,CUIT)

The fcllowing are some of the interactive displays for the FIND
Function:

ENTER COMMAND FOK EDIT(DISTLAY,DEL, ACL,RESECQ, FIND, CHANGE, HELP,QUILT)
FIND/CFF/ALL

(screen erased)

SEARCEING FOR sOFF/ALL

0030 EHE PROJ CFFICE PHONE Y

0040 OFFICE AREA s

ENIER COMMAND FOR EDIT (DISELAY,DEL, ALL,RESECQ, FIND,CHANGE, HELP,QUIT)
F/CFE/0, 10

{screen erased)

SEARCEING FOR /OFFs0,1C
ERROR, SIRING NOT FCUND

ENTER COMMAND FOR EDIT(LDISPLAY,DEL,ADD,RESEQ,FIND,CHANGE,HELP,CULT)
F/OFF,100,200
(screen erased)

SEARCHING FOR /OFF/100,200
ERROR, SEC  NOT FOUND: 1C0

‘ENTER COMMAND FOR EDIT (DISELAY,DEL, ACL,RESEQ,FIND,CHANGE, HELP,QUIT)
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FIND/CFEF/20,0

(screen erased)

SEARCEING FOR /0FF/20,0

ERROR,SEQ OUT CF ORDER:

ENTER COMMANDS FOR EDIT(DISPLAY,DEL ,ADD,RESEQ,FIND,CHANGE,HELPE,CUIT)
FIND//ALL

{screen erased)

SEARCHING FOR ,/ALL
EREOR, VOID STRING

ENTER COMMAND FOR EDIT (DISELAY,DEL, ACL,RESEC, FIND,CHANGE, HELP,QUIT)

The following are some of the interactive disrlays for the CHANGE
Functicn:

ENTER CCMMAND FOR EDIT(DISPLAY,DEL,ADD,RESEQ,FIND,CHANGE,HELP?,CUILIT)
CHANGE /OFF /XXX/ALL,¥

(screen erased)

CHANGING ROUTINE CHANGE/CFF/XXX/ALL,V

0030 ENP PROJ OFFICE  PHONE Y
0030 EMP  PROJ  XXXICE  PHONE 1
TO FINALIZE CHANGE, TYEE IN Y. TG CANCEL, N.

Y

0040  OFPICE  AREA s
0040  XYXICE  AREA S

TO FINALIZE CHANGE, TYPE IN Y. TO CANCEL, N.
N

ENTER COMMAND FOR EDIT(DISFLAY,DEL, ADD,RESEC,FIND,CHANGE, HELP,QUIT)
D A
(screen erasegd)

0Co0 REPCAT CRGANIZATTICHN

0010 PRCJ PBUDGET

¢t20 CUSIOMER

0030 EMP PROJ XXXICE PHONE
CCuo OFFICE AREA

Ul = = Ly

.



0050 ENLC

ENTER COMEAND FOR EDIT (DISFLAY,DEL, ALL,RESEC,FIND, CHANGE, HELP,QUIT)
CH/PEEE/10,V

{screen erased)

CHANGING ERQUTINE CH/PPPP/10,V
ERROR, STRING NOT FCUND

ENTER COMBAND FOR EDIT(DISPLAY,DEL,ADD,RESEQ,FIND,CHANGE,HELP,CULT)
CH//%x%/0,10
{screen erased)

'CHANGING RCUTINE CH//XXX/0,10
ERROR VOIL STRING

ENIER COMMAND FOR EDIT(CISELAY,DEL, ALL,RESEQ,FIND, CHANGE, HELP,QUIT)
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CHAPTER 6

CONCLUSION
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6-1 Sumpary

The interactive Text Editor for the Third YNormal Form
(3NF) Synthesis System was engineered tc make the editor a
rowerful software tool. The overall design was to make each
function module conpletely independent so that each module
could ke Fruilt, debugged and tested without changing the
overall rfrogram. The global variatles 1in the working
storage section were designed so that they could be used in
each ncdule thereby eliminating additional storage
requirements. Total storage requirerment is 18092 bytes with
962 tctal lines. Approximately 180 hours of time was used
in top down designing and implementaticn.

The Text Editor was implemented on the NCR 8250 System
using the NCR interactive COBOL language. Approxsimately
sixty hours of machine time was used to implement the

editor.

6-2 Enhancement

lin

The Text Editor can te enhanced by adding additional
routires cf Merge, Move, Concat and Sort. The Merge routine
would merge section of files together. The Move routine
would move lines or files from one pcsiticn te ancther. The
Concat routine would concatenate strings together. The Sort
routine would sort the file in acccrdance to some specific
kéy. All these enhancements could ke added to the editor,
but would require additional  storage and manpower
requirements which would far exceed the actual productivity

in usage for the 3NF Synthesis Systern.

_67_



The editor could be modified with very little change to
make it into a universal COBOL Text Editcr. The main change
Wwould be tc increase the size of the storage table in lines
and characters per line. This change wculd be in direct
prcpcrticn to which wmachine and what role the editor would
be used. Additionally the NON-ANSI COBOL wculd need to be
converted +to ANSI COBCL. This ©basic change would only
pertain to the CRT displays and would degend uron the systesn
on which the editer is to be implemented.

In optimizing the Text Editor one cculd consolidate the
FIND and CHANGE routine therby eliminating approximately 100
lines of code and 1800 tytes of stcrage requirement. Also
cne cculd add tc the Display routine the code to find the
first record in the file. This would require cnly two lines
cof ccde. Similar error and syntax checking routines could
be comtined thereky eliminating additicnal lines of code and
sterage requirements,

Cverall, any enhancements or ogptimizaticn of the editor
shculd be prlanned in detail thereby eliminating any damage
to other routines 1in the Text Editcr. The above 1listed
enhancements and optimizing suggestions c¢ould round out the

editor and make it an exceedingly pcwerful scftware tool.
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Appendix A

CATA STRUCTURES AND HIGH LEVEL ALGCRITHHM



TEXT EDITOR
The Text Editor is an interactive program which accepts
as input a file generated by the user interface program and
prevides six tasic edit functions. Upecn initial input, a
copy ¢f the input records are saved as USRINTER to avoid
having to re-enter all data for subsequent prccessing. The
Editcr prcovides the basic following functions:
DISPLAY ON CRT
ADD IINES
CELETE LINES
RESECUENCE LINES
FIND STRINGS (up to 40 characters lcng)
CHANGE STRINGS {up to 35 characters long)
HELP {Give format instructicns c¢f the above
functions on the CEKT).
DATA STBUCTURES
The input and output file is a table of records with a
maximum of 76 characters.

. i
T 4567 77

Characters 1=-4:; Line BNumter
5: ©Status
6: Level Number
7-76: CLCata-name-itens (separated
by one or more tlanks).

Not2 1: Cutput in column 6 is blank. Level numbers must be
reassigned by USER Interface FPrograam.

Note 2: C[Cisplay on CRT will show STATUS in column 77.

Note 3: Output can be the original file or the edited file
that was changed. If file is original, level number will be
transeitted in column 6.

Note 4: Output produced for the printer is identical to
output displayed on the CRT with STATUS in column 77.

Note 5: Commas cannot ke used as delimiters in the data
columrs 7-76.



ALGORITHN

The Text Editor is of modular ccnstruction and the
modules are independent of each other. One module can be
completely delested without harming the other modules or
changing their code. The global variables in the %Working-
Stcrage areas are all used in most every module. Standard

declarations for the COBOL Program are assumed.

Main Module: Text Editor

BEGIN:
DO until all records are read
Fead a record into WS-Table (Max. 1C0 reccrds)
Decuble link records to LAST and NEXT POINTERS.
ERD
Set up double link free list until records=100.
2sk question of TYPE of EDIT

Lcog

CASE STATEMENT
:TEXTS = DISELAY: CALL DISFLAY function
:TBEXTS = ADD: CALL ADD functicn
tTEXTS = DELETE: CALL DELETE= function
:TELTS = RESEQ: CALL RESEQUENRCE

function

:TEXTS = CHANGE: CALL CHANGE functian
:TEXIS = FIND: CALL FIND function
:TEXTS = HELP: CALL HELP functicn
:TEXIS = QUIT: Terminates Editor mode
:ELSE: ERROR

END CASE

IF ANS = SAVE EDIT FILE then
PRINT CUTPRINT FILE,
OQUTPUT EDIT FILE,
Else OUTPUT CRIGINAL FILE.
ENLC TEXT Editor



DISELAY FUNCLICN

The Lisplay functicn will disgplay cn the CRT all or

part cf the USER Interface file.

DATA STRUCTURES

1 ]
8 12 15

-

Columns 1-7: TEXT1 - The wcrd LCISFLAY or L
8-11: TEXT2 - The word ALL, A, LAST, L or
b-digit numeric
12-15: TEXT3 - 4-digit numeric or blanks.

WS-TABLE
[ ] P 1]
1 c 2 76 78
Lata inputed ty
Columns 1-4: Line number Data Description
7-76: CLata Source file or
77: Status DATA EDITOR
WS-LAST and WS-NEXT (max. pointers 100)
1 4

Columns 1-4; WS-LAST - pcinter to record before
WS-NEXT - pointer to the record next

in line
ALCORITHM CISPLAY
If TEXT1 - “DISPLAY" or "D" then check TEXT2 and
TEXT3
CASE
:TEXT2 = ALL: DISPLAY ccmrlete file
:TEXT2 = NUMERIC: DISPLAY onz line
:TEXT2 and TEXT3 = NUMERIC: LISPLAY
lines frcm TEXT2 and TEXT3
END CASE
ENC IF

END DISPLAY
Ncte: Numeric is assumed to be a valid line number.



ADD FU
The ACD Function will -add'one cr mcre lines to the

existing Data Description Source file,

[ | J
1 8 12 15

Columns 1-7: TEXT1 - The word “ADDW
8-11: TEXT2 - The word “AFTRY™
12-15: TEXT3 - U4-digit numeric

WS-TABLIE (max. lines 100)
| | I 11

=

1 5 7 76 78

COLUMNS 1-4: BLANK - This will become a line
number after resequencing.
7-76: Data Entered :
77: If beginning ¢f a report or end
report klank else gquestion of
sublist is asked.

WS-LAST and WS-NEXT

1 y

Columns 1-4: WS-LAST - pcinter to record before
WS-NEX1 - pointer to record next in

line
ALGORITHM ADED
If TEXT1 = “ADD"™ or "AY then check TEXT2 and TEXT3.
CASE
:TEXT2 = AFTIR: Check TEXT3, ELSE ERRCR
+TEXT3 = NUMERIC:
Get a line from free list and set pointers
Accept texts and enter it in Columns 7-76
Check if beginning or ending of report
If not then ask sullist question
Accept texts until = " " then exit
:ELSE: EERECR
EMD CASE
END IF

ENL AIL



RESECUENCE FUNCTICN

The Resequence function will resequence the Data
Descripticn Source file 1line numbers from 0 to 9999, When
the Editor program is terminated, the line numbers are

autoratically resequenced by 10 from zero.

19}

TIRUCTURES

DATA

=3

EXTS : }
1 ] |
8

12 16

CCLUKNS 1-7: TEXT1 - The word "RESEQ" or "RE"
B-12: TEXT2 - Elanks cr 4-digit numeric
12-15: TEXT3 - Blanks or 4-digit numeric

WS-TABIE (max. lines 100)

L1 | 117
T 57 76 78

Coluns 1-4: Line nurber
T1-76: Data
77: Status

WS-LAST and WS-NEXT

LT

1 4

Columns 1-3; WS-LAST - pointer to record before
WS—NEXT - pcinter to next record in
lipe

if TEXT1 = “RESEQO"™ or "REW™

: TEXT2 Flanks: reseguence Lky 10

TEXTZ nuneric: resequence by 10 from TEXT2

TTEXT2 and TEXT3 = numeric: resequence by TEXT3
frce TEXT2

noh

*ELSE: ERKCR
END CASE
END IF
ENL REISEGUENCE
Note: TEXTZ must be a valid line numter

A-6



DELETE FUNCTION

The Lelete fupction Uill delete one or more lines

frcm the existing Pata DPescription Source file.

[ATA STRUCTURES

iy
@
-
;8]
—
[=)]

Colunns 1-7: TEXT1 - The word "DELETE" or "“DEL"
8-11: TEXT2 - 4-digit numeric
12-15: TEXT3 - 4-digit numeric or blanks.

(max. lines 100)

E
] [T 1]
7 76 78

L
I

-
5

Columns 1-4%: Line numkter 4-digit line number
7-76: Data
77: Status

WS-LAST and WS-NEXT (max. 100 pcinters each)

1 4
Columns 1-3: WS-LASTI - pointer to record before
WS-NEXT - pcinter to next record in
line

ALGORITHN DELEIE

1f TEXT1 = WDELETEY or "DELY" check TEXTZ and TEXT3

CASE _
: TEXT2 = nureric: delete cne line
:TEXT2 and TEXT3 = numeric:
Delete from line (TEXT2) to line (TEXT3)
Reset pointers cf the active file
ADL deleted lines to free list
: ELSE:; ERROR
END CASE
END 1F
END DELETE

Note: HNumeric pust ke a valid lire number.



FIND FUNCTION

The Find function searches the data description source
file for a string EEEE up to 40 characters lcng.

DATA SIRUCIURES

l | |

1 8 48 52 56

Columns 1-7: TEXT1 - Wcrd "FIND®" or “FnM
8-47;: ANS - Data String EEEE
48-51: TEXT3 - Word ®“ALL" or 4-digit numeric
52-55: TEXT2 - Blank, cr 4-digit numeric

WS-TABLE (max. lines 100)

[ 1] L1 ]
1T S 7 76 78

Columns 1-4: Line numker
7-76: Data
77+ Status

WS-NEXT and WS-LAST (max. 100 pcinters each)
1 4

Columns 1-4: WS-NEXT - pointer to mext record in
line
WS-LAST - pointer to record before

ALGORITHM FIND

If TEXT = "FIND" or "F" check TEXI3 and TEXT2

CASE
:TEXT3 = M“ALLY or "A": Do search until end
of file.
:TEXT3 = numeric: Do search of line (TEXT3)
only
:TEXT2 and TEXT3 numeric: Do search from
TEXT3 to TEXT2
END CASE
END IF

ENLC FINC



Sukmodule
Search
Start with appropriate line and set ugp
start and ending pointers
Search the line until first character
matches cr reached end pointer.
Search the line until sutsequent
characters match
Display line on CGKT
Else display string nct fcund
END Search



CHANGE FUNCTION

The Change function searches the Data Description
Source file for a string EEEE and changes it to string FFFF.

The function will change strings up tc 35 characters long.

[ ] 1 !
13 69 73

~J—
oL

Columns 1-2: Word "CH"
3-68: String EEEE and FFFF
69-72: TEXT3 - 4-3digit numeric or
NALLII or IIA“
73-76: TEXT2 - 4-digit numeric,
#y® or klanks.
77: ANS - word "W" or blank

WS-TABLE (max. lines 100)

L1 1 1 1]
¥ § 7 7

Columns t-4:; Line rumkber
Columns 1-4: Line nusker
7-76: Data

77: Status

W5-LAST and WS-NEXT

1 4
Zolumns 1-3: WS-LAST - peointer to record before
WS-NEXT - pcinter to next record
ALGORITHM CHANGE
If TEXTS = "CHANGZ"™ or "CH" check TEXT3, TEXT and ANS.
CASE
:TELT3 = WALL"™ or "A": Do search
and change until end of
file
:TEXT3 = numeric: do search and

change of line nurber
(TEXT3 omnly)

:TEXT2 and TEXT3 = numeric: Do
search and change fron
line number (TIEX1I3) to

2-10



line number (TEXT2)
:TEXT2 or ANS = "y»: Disglay
changes for verification
: ELSE: ERROR
END CASE
END 1F
END CHANGE

Sutmodule

Search and Change
Start with apprepriate line and set up start
and ending pointers
Search the line until first character matches
or reaching erd pointer.
Search the line until subksequent character
matches
Set pointer for start and end or string
EEEE
Move characters inline up to start pointer
EEE to WS-TABLE(101)
Move string FFFF in place of string EEEE
into WS-TABLE (101)
Move rest of string until reach line
pointecr
Check for line truncation
Display on CRT the mcdified and original
line if "V" was requested
ELSE ccntinue search.
END Search and Change



APPENDIX B

DETAILED CCDE
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l.__[.

o &

o
1%
by

lus
il#
le#
13#
Lg#
1%
low
17+
lo#
1o
cuk
civ
e
eaw
CaH
eo%
cok
27#
ot
eyv
VR
CHRY
S32%
5%
Jad
Ja®
abWu
STw

[PV RVAVAVN !
vhulu
Oungys
(VEVEVRVICNAL
volOlugy#
TAVEVRVE-TPRL
TEVREVEVE. MV R
wQQOT70H
vyguukn
VETDIRVASTS
vooloo
uunlly
UiDlel
oy 130
vuolau
ulhlby
voulet
voolro
vunl e
vililso
vuuZno
viuealo
vN0220
ulng dq
vouzael
who2z5y
uoenl
VovzT
vid2n
LHUZS0
ut3og0
ulu3lu
vunizo
uun33n
VEVRTRCEA))
Uiy 350
vaudey

THENTIFLCATIGCH LWIVISION,
PROwHAN™]1Ue TELAT=el]TUR

THis IS A TEAT ERITOR THAT ACCEPTS IMPUT FRUOM TrE USER
INTeHFRCE PROGRAM AND MAKES DATA ERKRGR CORAECTIOMS. THE
OUTHFUT IS 4 CORKECTED VERSTON OF THE USER INTERFACE
PROGHAM OR The ORIGINAL PRUGRAM ITSELF.

EMVIKORMENMT DIVISION.
CONFIGURATION SECTIONe
SOURCE=CUMPUTER s NCR=CEMTURY=Hc0GC,
DRJECT=COMPUTEHR e MNCR=CENTURY=300
INPUT=QUTPUT SECTIOMN
FILE=CUNTHOL
SELECT QLU~DATA-FILE ASSIGN TO DISC.
SELLCT CQUT=FrItT=FIre ASSTIGM TO PRINTER.
SELECT NEw=DATA-FILE ASSIGN TO DISC,.
DATA DIVISION,.
FILE SECTION,
FD OLU=ULATA=F ILE BHLOCK CONTAINS O HECORDSSs
RECORD CONTAINS T6 CHARACTERSS
LAovEL RECORDS ARE STANDAKD.
0} Ini=REC

e  InN=INDEX LIC XXXXa
U  In=STAT HFIC X
ve In=L UL PIC X
Ve Im-TLXT PIC X(70)

FO  OQul=FRINT=FILE
LAREL RECORDS OMITTED
01 QUT=PRINT FIC X(13¢2).
FD NEW=DATH=FILE
FLOCK COMTAINS 6 RECORDS
KECORD COMTAINS 75 CHARLACTERS
LekElL RECORDS ARE STANDARD.
U] nNEw=DATA=REC.
Uz  INDEX=QUT PIC XxXxXe
be  FyulLbLEr PIC x{72)a

B-2



YA
S ®
wuw
alw
wo ¥
L3
oy B
o
Ggw
47#
@ w
abw
Suw
D%
HEW
Haw
L
Dhw
6w
S
bo#
Do w
ou#
oj#
YA
o3%
Gaw
odH%
bow
olw
bl
S9%
Tu¥
Q1%
Tet

/

00379 HORKING=STCHAGE SECTIOM,
uub3Ind 4}

[FRTRRR LX)
vrlatld
uh(telo
VDU& 21
VOpsa
vEueho
Yyou4nil
vousrTy
yipady
vooLaesl
Vu05040
Lwous1o
000490
uipih 3N
vhynsaq
TN ?L=3=11]
Uyunbl
vagubTo
Voun8&0
viunvi
ViUl
VUi6lo
tLuseu
Vudn 3l
Gudpeu
voubsn
utoeld
vuyetd
Uoumagd
GOVe9n
uduiren
vio0oTrlo

01

01

Gl

0l

wh=Jh=HOLlie

g whS=Jh PILC AXXXa
LeE  WS=ST PIC X,

Ue wWS=LVEL PIC Xe

Ve wSs=TxT FIC X(T0) .

wS=INPUT=TADLE »
02 TEXT=ThAprLE.
03 wS=TAgLE OCCuURS lUL TIMES.
Ub  wWS=IN=COUNT,
U  wS—=IN=_INE PIC X(4),.
Vo  WS=STATS PIC Xx(eg)a
US  WS=TEXT FIC X(T0),
05 WwS=STAT FPIC X,
G2 CHAR~TAHLE REDEFIMNES TEAT~TABLE .
U3 CHAR=INDEX OCCURS 7777 TIMES.
U9 CHRR=ENTRY PIC X
INDEX=POINTEF o
v  PNT=IND QCCURS L0O0 TIMES.

U3 Wh=NEXT PIC 949G,
U3  WS=-LAST PIC 999,
FO=TEXTe
Ve TEXTSs

U3 NWAME=INDEX OCCURS 77 TIMES.
05 NAME=ENTRY PIC. X

wE=TEXTde

Ve TEXT3 FIC Xl&).

Ug TEXT3=3nuM REDEFINES TEXT3.
U3  TxXT3 PIC X(3)a.
U3 FILLER PIC Xe

Ve TEXTI=2nUM REDEFINES TEXTJ3a
03 Txre PIC XX«

U3 FILLER PIC XX



134
Tew
Po%
Totw
T1%
Taw
TG
b
bl¥
YA
a3w
Saw
Bo#
ob#
i
oy
dy ¥
VL
Il
Yk
3w
et
ok
Gaw
97w
St
G
lo0#
luiw
lbew
1(¢ 3+
106
105%
106%

vuuteo
unO730
LuOTan
(VEVRVN BTV
GuUuT7H0 01
wuou770
VOULTEo
Luo7<0
UUoRoo
Uoumlo
LOVR20
Q00330
Von840
vuyasa
vogusel
pousTY M7
CooHsy 77
GuoBsY0 77
vuuson 77
yobouslo 77
Vo920 717
voue3o 77
Qoo9ay T7
YOou950 77
Vo09e 77
wou9TY TT7
vouere 77
poLe9o 77
volooo 77
¢GuLolo 77
Gnluge 77
0olu3Q 77
vulued 77
0010 77

Ue  TexT3=1nuM
vs TxTl
U3 FILLER

WS=TEXTZ
e TEXTE
ue TEXTe=JdNUM
03 Txds
U3 FILLER
U2 TEXTE=ZNUM
Ud Txe
03 FILLER
Oz TEXTe=1liuM
G3  Txl
03 FILLER
wWS=p nD=INDE X
wWS=INDEX
WSS CREEN=CNT
wS=COUNTER
TexTl
wS=START
ANS
TATN
WS=END
I
REM
CMT
ADD=COUNT
CNT=AKT
DEL=CNT
OLON
oL
ANS=FILAG
WS=FREE=LIST

REDEFINES TEXTJe

BIC Ae
PIC XXX
RIC Xx(4).
HEDEFINES TEXTZ.
PIC XXXe
PIC X
REDEF I[MNES TEXTZe
PIC XXe
PIC XX»
REDEFIMES TEXTZ2
PIC Xe
PIC XXXe
PIC 99%9 VALUE 0.
PIC Y5499 VALUE U
PIC w99 VALUE Q.
RPIC 99% VALUE U
PIC X(T)a
PIC G999,
PIC X VALUE SPACE.
PIC Y999,
PIC 9969,
PIC 9999,
PIC 99,
PIC Y9y,
PIC 9.
PIC 999
PIC 99 VALUE Vo
PIC 990v,
PIC 9999,
PIC 9.
PIC 999,

B=4



17

lus+
Judie
llo#
lilw
lig¥#
lis#w
1,iw¥
1lo%
liow
117#
liu%
119%
lel®
leiw
lze#
123+

Lulonmu 77
colotro 77
vllouad 77
vuln®wo 77
uClloo 77
volllo 77
00lleu 77
L1130 77
cm:w#c .w.w
ugllso/s

ville0d 77
Goli70

polisee TV
Oull9eo

v0lz20u 77
Vol210

vv 1229

WE=CURHENT
QUT=Hp INT-
NN T
MAME=LENGT
SEARCH=CNT
CH=LENGTH

J
ERROR=FLAG
SP A

ERFORI]
VALUE

ERRORE
VaLUE

ERROR3
VALUE

- T R PIC w99.
FLAG PIC ¢ VALUE O,
PLC Y
n PIC w2,
PIC “%9%.
PIC 9%y,
PIC Y99,
PIC 9

PIC X(4) VALUE SPACES.

PIC x(3b)

NEYNTAX ERRORy CHECK FQORMAT
PIC Aled)

"ERROKRY SEG # NOT FOUNDSI"™,
PIC X(Ze)

UWERRQORe SEQ # OUT OF ORDERSM,

REENTERE!M,

B=-5



Yiww
leu#w
1cu#
17+
12a%
ley#
1iu#
151%
1o2#
133%
1o4%
1304
lag#
137w
1o8#%
13ig#
laiw
lalw
lwg#
lud®
liw®

lao#

leod
la7w
lao#
149w
190%
151w
182%

uitled0/
Gule4q
ulleoi
uilebyw
vleto
GulZs0
G019
unl3ono
v01310%#
vul3e0
vil3duw
Uul340
vul 350
u0l3eu
v0l1370
u0l3r0
Gul3mg
viol«00
Lbolelu
Uhlseu
ul} 43y
Villa6
V01850
w1460
uuiato
volesd
00la%0
voilbo0¢
Uol1bl0%

PROCEDUKE DIVISICh,
THIS SECTICKS (OPENS THE FILES.

0010=0OFENS,
OPEN INPUT OLD=DATA=FILE
QUTPUT NEw=DATA=FILE.

THIS SECTIONS INITIALIZES AND KEWDS IN USERS FILEe

002VU=REAL=IN
READ OLD=DATL~FILE INTO WS=In=HOLD ¢
END GO TO V100U~CONTROL~SECTION
ADL 1 TO WS~=COUNTER.
MOVE WS=ST TO WS=STAT (WS=COUNTER)
MOVE wS=TXT TO wS=TEXT (wS=COUNTER) .
MOVE wS=InD TO wS=IN=COUNT (WS=COUNTER)
IF wS=COUNTER GREATER THAN 1o
SUHTRPACT 1| FROM Ws=COUNTER GIVING WSwLAST(wS=COUNTER) ¢
SUSTHRACT | FROM wS=COUMNTER GIVING 1
MOVE wS=COUMNTER TO wS=heXT(I)s
MUVE O TO WS=NEXT(wS=COUNTEKR) s
ELSE
MOVE U TO WS=NEXT(WS=COUNTER)»
MOVE 0 TO WS=LAST (WwS=COUNTEKR) »
GO TO 0020=READ=IN.

B=6



155%
1o
loon#
1ho9
157+
loa#
1o9%
log®
l16l+%
logw
CEL
le4w#
lob#
laow
lor+
loaw
looe
17uv
171
l17e#
1735%
174%
1754%#
174
177
- 178%
175%
lg0w

Uilscus ) )
UOLS30% THIS SECTION CONMNTROLS THE LINKIMNG OF THE FREE LIST AND THE
U0loa0# QuNnIhG OF THE SEVENM ROUTINES.

Ulas0

V01960 0100=CONTROL=SECTICNS

VULDT0 PERFOKM G2UU=FREE=LIST

TR EY-T) MGVE 1 10 WS—CURKENT=PTRa '

Uy 15%0

Uilebo MOVE WS=COUNTER TO wS=END=INDEXe

Vulnlo LISPLAY M Yy ENASE,

vUlhezy DISPLAY ™ FOR EDITOR ROUTINE DO YOU WANT TO USE THE PRINTER T
U0lo3g- "YRE ¥ OR Na',

VOl64Y ACCERPT ANS,

Vol1650 IF ANS = WYW OpEM OUTPUT OQUT=PRINT=FILEs

Uelebo DISPLAY "PRINTER OPTION ON'"»

Uul6eT0 MOVE 1 TO GUT=PRINT=FLAG. _
u01680

00lo%0 RPERFORM JO000=INPUT=TEXT UNTIL TEXTS = wQuUITY™ O TEXTS = hguw,
voi7C0 MOVE #S=CUNRENT=FTR TO CnTe

volTio PEFFORM 9100=RESEQUEMNCE VARYING TXTN FROM 0 ®Y 10

ubl1v7e0 UMTIL CNT EGUAL 0. ,

Uyl730 MOVE WS=CURKENT=PTR TOQ CMT.

V03740 PERFORM 9000~0UTPUT w
vol7e0 IF QUT=PRINT=FLAG = 1o “
001760 CLOSE OLD=UATA=FILEs OQUT=PRINT=FILE»

bOl770 ELSE CLOSE OLD=DATA=FILE.

001780 STOP RUNe ‘

eol790%



1oiw
loes
lo s
luad
laow
lovaw#
lo7#
loo#
laow
ly0w
1o+
luew
logje
194w
155«
lo9ow
157+

UOLHAD0% THIs SECTION LINKS THE FREE LIST OF EMPTY LINES.

wolnlo
Vulseu
vols3v
Vlas(
Luledbo
uulaso
voluTo
VOLAHO
VO1RSO
VU1900
tulaelo
Jplyeo
Oul930
001940
V019990
V01960

U0 U=F it E=L_1STa
MOVE WS=COUNTEF TO I
ADL L TU 1l
MOVE T TO wS~FREE~LISTs WS=STAKT.,
MOVE € TO wS=LaST (1)s wS=NEXAT (1)
FerFORM UI0U=L INK=FREE=LIST UNTIL I IS EQUAL TO 100
0300~ INK=FKFE=LISTe»
MOVE 1 TG OLDNN
ALD 1 TO T
MOVE WS=START TO WS=LAST (1.
MOVE O TO WS=NEXT(I).
MOVE I TUO WS=NEXT(OLDN)

ADD 1 TO wS=START.

B-8



156%
luygea
ZUuw
20l#
cucw
cuaw
uui
U+
Zio#
2uT#
2Lous
Zuaw
21u%
2liw
Ziaw
2liw
2law
zlow
2lo#
F-a e
Zlat?
21low
2£0%
el
2eat
2e3w
2ew¥
ey
2ehw
227+
220w

Uuleru/
GOLl950% THIS SECTION DECIVES WHICH ROUTIME IS RaMN.
QU1920 100U=InkuT=TE AT,

OlegUY DISELAY YENTER COMMAND FOR EDIT (DISPLAYs DELs ADU» RESEWLe F]
Uye0]lQ=- WNDe CHANGEs HELFPe OUITI e

Ltlhzveuy MOVE SPACES TO TEXATSs wS=TEXT&s WS=TEXT3,

Dye030 MOVE U TO TxThe ANS=FLAG.

vuz040 ACCEFT TEXTS.

Vu2usY UNSTRING TEXTS DELIMITED By W Y R Myt gR nh#EN QR Y/u

vusubo INTO TEATle TEXTZs TEXT3.

vugoT0 IF TeEXTL = vHELPY PERFORM 5000=HELP

vu2uHl ELSE IF TEXTL = MpIsPLAY" CR TEXTL = mpn

VOei90 PERFORM cQQOU=DISPLAYY

w2100 ELSE IF TEXTL = V“ADDY OR TEXTL1 = Man

voello PERFORM 3000=ADD

buglev ELSE IF TEXT] = nUe ETE"™ OR TEXTL = wpEL™

Voeldo PERFORM 4000~DELETE »

unZgl 4y CELSE IF TEXTI = "RESEQ"™ 0K TEXx11l =

buegibo _ PERFORN S00U=RESEQUENCE s

L2160 ELSE IF TEXTLl = vwCHANGE™ OR TEXTIL

upelro PERFORM &GO0L0=CHAMGE »

VU21%0 ! ELSE IF TEXT1 = wFIND» OR TEXTI
uueglyo FERFORM T000=FIND

LbzZgu0 ELSE 1F TEXT1 = "oyulim»

upeelo TEXTL = nUW NEXT SENTENCE S
002220 "ELSE DISPLAY "DO YOU NEED MELPe T
vpgedu=- "YPE IN (Y)JES OR (N)Q."» .

LO2ea0 ACCEPT ANSs-

Lo2ebo IF ANS = nyH,

002260 _ PERFORM 800U=HELP.

VOZeTY
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egw
ol
2al
Z23c#
235w
23aH
2aiow
2ioH
23T#
2agw
2hqw
caytr
galw
Chew
P EL
2agw
Cauni
2an#
Za T
4 mw
2449%
2biw
29w
cogw
293w
29w
chbw
2onw
caTH
2hat
2oyt
2hyw
Zo) %
Ptk
2b3w
26Lgw
265%

uugansa/s

UUCEQUuanp i sttt aetriauevd v IGPLAY FUNCTJON*#Saaataatbadtdtdotabad s
U02300%THE DISFLAY ROUTINE TO LIST THE KCGMe

U0z310
voeddy
(THPCTY
Uiz 34
032350
02360
ViezdTOo
Guz3no
voe3dvo
Ou2400
oeslo
Ve2420
V0430
V02440
PUZ4s0
Ugeahy
vna47yg
buzZano
w024%90
Luzbno
GU2s10
ozbheo
yles30
V02540
CO2h50
UoesS6u
uwuesto

oo

Vo2end
ulchall
ubeogn
TP X))
La26440

2000=UISPLAY .

DISFLAY W Ny ERHASES
IF TEXTZ2 = 9ALLY OR TEXTE = naiy,
FERFORM Z2lUu=ALL=0SPLY
ELSE IF TEXTZ = W _AST™ (OR TEXTe = w[ "y
PERFOKM £200= AST=DSLLY S
ELSE PERFORM 10300=-NUM=CHECK=TEXTZ)
IF ANS=FLAG NOT EQuUAL 4
Hﬂ OZ# = U
DISPLAY ERKORgY TEXTEe LINE 29
ELSE MOVE CNT TO wS=START
MOVE O TO TXTNy ANS~FLAG
PERFORM 1020 0~NUM=CHECK=TEXT3y
IF AMS=FL A = 3»
HOVE wS=START TO wS=END»
PERFORM Z295U=SMALL=DSPLY
ELSE IF CNT = 0
DISPLAY ERFORZe TEXT 3
POSITION 33U

POSITION 309

LINE 2

¢ ELSE IF TEXT3 LESS THAN TEXTZ2»

DISPLAY ERKOR3s TEXTS
POSITION 30

LINE 2

ELSE MOVE CNT TO WS~ENDs

MOVE WS=START TO CNTs

PERFORM 2250=SMALL=DSPLY
ELSFE DISPLAY WINVALJD DISPLAY ORTIONSM.
DISPLAY TEXTSe LINE 2s POSITION 25
VogoH0% THIS SECTION WILL DISPLAY THE COMPLETE FILE.

2100=ALL-DSFLY.

MGVE wS=COUNTER TO WS—=END=INDEX.

MOVE WS=CURREMT=PTH T WS=START.

DIVIUE WS=ENU=INDEX BY Z2 GIVING SEARCH=CNT
HEMAINDER FEM,

B-10,



2obw
2eTH
2ub®
mn.uﬁ.uﬁ
270w
2ilw
elcH
213w
2iaw
215
21o%
2T+
2T
erow
280w
2&]1#
Ehc¥
265%
coww
265%
2oabe
2ot
Zabh
209%
29u%
251w
29e#
PURLY
2G94aw
29o%
296%
PN A
29a%

LUegBbbY PERFORM 21b0=ALL=DISPLY SEARCH=CNT TIMES.

viZent( MOVE wa=START TO CnNTe

vozeTo PERFORN £3U0=wRITE WEM TIMES.

vilz2eBi/s

voe

Gu2700 2150=aL | ~DISPLY

voeaTlio MOVE WS=START TO CnNTa.

woz2Tzo PERFQRM 2300=wRITE 22 TIMES.,

vuegr13a0 MOVE CNT TO wWS=5TART.

uneT40 DISPLAY Y70 COMTINUE THE DISPLAYs TYPE IN NEW LINEas".
VO2aT%0 ACCEPT ANS.

V02760

VUeTT0% THIS SECTION DISPLAYS THE LAST RECORD QF THE FILE.
uoeTho 5

V02760 2200=LAST=DSPLY.

0G2B00 MOVE WS=CURRKENT=PTR TO CNT.

voesd)i PERFORM 101U0=SEARCH UNTIL WS=NEXT(CNT) = G
ubded20 DISPLAY MU AST RKECORD OF THE FILE:",

VoeB a0 PERFORM z500=wWRITE .

buUZHe0®  THIS SECTION WILL DISPLAY ONLY THMOSE LINES REQUESTED.

UDess0 2250=SMAlLL-DSPLY.

vbeneo MOVE wS=STAKT TO CNTe

o287y PEHFORM 2300=WHITE UNTIL CNT = WS=END.
DO2BaKO PERFORM 230U=-wHITE.

VD290

LL2900* THIS SECTION WILL WRITE QUT THE LINES ON
U0e910 2300=wRITE.

00ez920 PERFORM 2500=WHITE
upZ2w3o AO( 1 TO DEL=CNT.

Uhevwa MOVE WS=NEXTI(CNT) TO CNTe
U02950 Z2500=wRITE.

V02960 DISPLAY wS=TABLE (CNT)

Q2970w

THE CONSOLE»
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9w
Jhuw
Julw
3begw
30ow
Jusw
300w
3Daw
3yTw
Jub#
369w
Jiuw
3li*
Ilgw
13w
Jl4w
JlH#
216
217+
3lux
31y
 320%
31w
32w
3z23%
A4
o
dehw
el
Acaw
Agww
Jay#
Jol#
33w

Uzesnn/
VUG GG Uit B st S 88 et S S B 5 ()) FIUNCT T QNS 4038 42 3538 3 3040 40 3080 30 S0 30 40 20 S0 40 403y 38 4038 48 S04 4 38

UO30GOo¥  THIS 1S THE ROUTINE FOR AODING LINESs
uwui3uly 300U=aliia .

VO3V20 DISHLAY ¥ 1ty ERASE,

VU3030 IF TEXTEZ IS MOT FQUAL TO NAFTRY,

UU30ae0 DISPLAY Y“INVALID ADD OFTIONs REENTEREMs TEXTSe
03090 LINE £ FOSITION 32

tu3060 ELSE FERFORM 10200=NUM~CHECK=TEXT3,

Gu3onTa IF ANS«FLAG = 3

LO3UKD DISPLAY ERRORZs TEXT3ey LINE 29 POSITION 279
0nN30uy0 ELSE IF CNT = 0

v03100 NDISKLAY ERFOREZY

w3110 . DISPLAY TEXT3s LINE 29 POSITION 30,
003120 FLLSE MOVE CNT TO WS=START»

Ly3l30 DISPLAY VADD AFTER THIS LINEY,
V3140 PERFORM 25%00=WRITEy

V03150 . MOVE 0 TO TXTNo _
up3led PERFORM 3100=A0D=LINES THRU
uo31in 32U0=ADD=LINES=EXIT

Guldlan UNTIL TEXTZ = W\",

003190 MOVE WS=EnD=INDEX TO WS=COUNTER,

Goaz2uon g

L03210% TrHIS SECTION IS THE INNER LOOP FOR ADDING LINES.
V03220 310U=ADD=LINES.

w0323 IF wS=FREE=~LIST = (o

V03240 MOVE "\H TO TEXTZe

003250 DISPLAY MERROKR MAX LINES IN FILE W,

Vy3zel GO TO 3200=a0D=L INES~EXIT.

uo3z70 ACCEPT TEXTSs

(37240 UNSTHING TEXTS CELIMITED 8y © 0 INTO TEXTZ.

VL3260 IF TEXTe IS ewUAaL TO "\" GO TO J200=ADD™LINES=EXIT
VU3SG0 MOVE O TO TaTNs ANS«FLAG.

udaidslo PERFORM 1U03U0~NUM~CHECK=TEXTZ»
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Fosw
daa#
23nu
TR
d37+
J3o¥
3aG¥%
3ayw
34]%
344
Ju3s
344
Ihbn
3467
34T
J4pw
34yt
KLY
351w
ot
Ab5w
354%
355%
ke
AsTw
5%
abyw
360%
36]%
JbLw
J63%
Je4n
3bow

Uiz IF ANS=F_LaG NOT EQUAL 49

V4340 IF CNT = 0o

vu3say UDISPLAY PINVALID LINE NUMBERs REENTERINS
Vu3350 GO TO 3c0U=ADD=L INES=EXIT

VY3360 ELSE MUVE WS=TEAT(CRT) TO wS=TEXTIwS~FREE~LIST) »
LO3370 ELSE MOVE TEXTS T0O WS=TEXT (WS=FREE=LIST).
0033HY/

V03390 MOVE wS=FREE=LIST TO WS=COUNTER.

003400 MOVE WS=NEXT(WS=FREE=LIST) TO WS=FREE«LIST.

GG3410 IF WS=FREE=LIST IS NOT EQUAL O

w342 MOVE O TO wS— rpmﬂasmlﬁxmmermﬂv.

V03430 MOVE 1 TO ANS~FLAG,

V03440 FERFGRM 3300=A0D=LN=CK UNTIL ANS=FLAG NOT EQUAL TO 1.
vu3aso

V03400% THIS IS USED ONLY FOR GETTING QUT OF THE ADD ROUTINE FOR
00347T0% PROGRAMMERS .

LO3480 3200=ADD=L INES=EXIT.

V034590 EXIToe

003%00

U321 0% TrIS SECTION IS USED TO ANS QUESTION ON LINE LEVEL.
VU320 3300=a00=~LN~CK.

V03530 IF TExXxT2 IS NUMERIC AND fwlquqanzqu = HEND",

QU3940 FERFOKRM JqUu=ADD=| N=wRITE?"

vuahso ) ELSE IF WS=TEXT (WS=STAKT) = HEND" OR TEXTS = HENDW,
LO35690 MOVE SPACES TO ANSe :

V03LT0 PERFORM 340u=ADD=LN=wRITE

003580 ELSE DISPLAY "IS THIS LINE A SUBLIST TO THE PREVIOUS LIN
U03n9 (0= HE oMy

VU3600 ACCEPRPT ANS»

vi36el0 IF ANS = Wyh R ANS. = UNY OR ANS = "SP OR ANS = MNCH,
003620 PERFORM 3400=ADD=LN=WRITE

Viudold ELSE DISPLAY "ANS MUST BE YeCsS OR N",

003640

B-13 .



o
36T*®
LS
o9
I VR
371+
3w
313+
3T 4%
37 aw
3T

Uihdnbyw

TRIS SECTION DISPLAY ON THE COWSOLE THE ADDED LInE.

U03dhe0 34¢0u=aliD=N=aHITE s

Uo3daTy
VUdéba0
0uaasy
Go37a0
bL03710
3720
VOAT30
V037440
cu3rso

MOVE & TO AnNS=FLAG.

MUVE ANS TO wS=S5TAT(ws~ nc¢24vx-.

MOVE WS=hEXT(wS=START) TO wS=MEAT(WS=COUNTER] »

MOVE w5=START TO WS=LAST(WS=COUNTEK) »

ADD 1 TO wS=ENU=TINDE X

MOVE wS=COUNTER TO WS=NEXT(WwS=START)s CNTy WS=START.,
MOVE SPACES TO WS=IN=COUNT (wS=COUNTER) «

RPERFQORM z2900=vik]TE
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3774
3T %
AT79%
3g#
8%
3d¢g#
3naw
KT
Joow
Jaow®
3a7w
3sgw
3094
330
39.%
3G
355#
394
385H#%
39e®
397%
TR
399w
Q0%
LUlw
LQe®
Gy 3
404w
GU
G40
GuTe
40g%
“G#
4lo%

vos760/
VU TuRaanad e Rt tesd oo wdddawt ) ETE FUNCTIONS# @ ottt taradtatdartaaiod

uo37e0%  THIS 18 ThE ROUTIME TO DELETE LINES.
0VU3790 4000=UELETE

V03800 GISPLAY " wy ERASE,

V0O3KLUY MOVE O TO WS=ENDs

V3429 PERFORM 1UIVG=NUM=CHECK=TEXTC

Vu3830 IF ANS=FLAG = uy

V0384] DISPLAY ERROree TEXTZ2e LINE 29 POSITION 3Uy
ORLEY] " ELSE IF CNT = U .
Vi 3n60 GISPLAY ERRORZs TEXTZe LINE 29 POSITION 27
003870 ELSE MOVE CNT TO wS=START

V03xs8Y MOVE U TU TXTne ANS=FLAG

QU3890Q PERFORM 10200=NUM=CHECK=TEXT3

KTV IF ANS=FLAG = 3

Ju3slo MOVE wS=STARY TO wS=END

0u3vag PERFORM 4]100=STaRT=LELFTINGy

U03v30 ELSE IF TEXT3 1S LESS ThHAN TEXTEZs

V03940 DISPLAY ERRORI3e TEXTSe LINE 29 POSITION 30
U39%0 MOVE G TO CNT

003960 ELSE IF CAT = 0a

0035970 DISPFLAY ERRQORZy TEXT3s LINE 29 POSITION 30
C03980 ELSE MOVE CNT TO WS=ENDoe

U03990 FERFORM 41C0~START=DELETING

V04000 ,

004010 4100~START=DELETING.

004020 DISPLAY Y"THE FOLLOWING LINES ARE TO BE DELETED".
004030 MOVE WS=START TO CNTe.

tuatal MOVE U TO DEL=CNT.

V04050 PERFURM 2300=wRITF UNTIL CNT = wS=END.

004060 PERFOEM e30u—~wWikITE»

04070 DISPLAY M]S THIS CORRECTs Y OR Nu,

0040 HY ACCEPT ANS.

V040990 IF AnNS IS NOT EGUAL "Y" GO TO 4cU0=-DELETE=EXIT.
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Wi
4lew
Glaw
4 la#
4low
4lé¢
417
4lbw
4law
4%
Gl
bk
hedw
4Lut
Geht
G20%
beTH
4ebw%
4ot
430%
431%
4328
433¢
434 %
435
430%
G37%
43b%

vualoos
Uoallow IF ANS IS YESse wk DELETE THE LINES 8Y FESETTING THE DOUBLE LINK
Via)20% IST POINMTERS IN Tht WS=NEXT AND WS~ AST FILE.

Loalady SUNTRACT DEL=CNT FROM WS=END=INUEX

LU4l40 MOVE WS=ERD=INDEX TO wS=COUNTER

ullelbo MOVE WOS=NEXT(WS=END) TO OLDUN,

voalel MOVE wS=LAST(wS=START) TO OLOL

vwosl790 IF OLPL IS NOT EQUAL O MOVE OLDN TO WS=NEXT(OLDL)»
004180 ELSE MOVE OLDN TO WS=CURRENT=PTR.

V04190 IF OLDN IS NOT EQUAL O MOVE OLDL TO WS=LAST(OLDN) .
004200 ,

Vi4a2lo FERFGRM 4300=DEL=~ADD=TQ=FREE~LIST,

uiage

Up&4230% THIS SECTION IS USED TO GET OUT OF THE ROUTINE FOR PROGRAMMERS
V042a0%* ONLY.

004250 4200=DELETE~EXIT,

Lpaeao EXIToe

004270 _ , _
V04ero® THIS SECTION ADDS ThE DELETED LINES TO TOP OF THE FREE LISTe
V04290 430U~DEL=ADD=TO=FREE~LIST,.

VU&4300 MOVE WS=FREE~LIST TO WS=SCPEEN=CNT.

YU&310 MOVE WS=STAKT TO WS=FREE=~LISTe.

U4 320 MOVE WS=SCHREEN=CNT TO WS=NEXT{WS=END)
V04330 IF wS=SCHEEN=CNT IS NOT EQUAL TO 0y

Loe340 f MOVE WS=END TO wWS=LAST (wS=SCREEN=CNT),
004 350 MOVE U TO WS=LAST (wS=START)

004360

V04379

B-16



4358
baw
44]w
bog®
G4 3%
busw
4454
by bt
G T4
Gobw
Qa9
4a50%
451
qhHg%
45 3%
454%
4554
4w
YA
450%
G459%
460
4blw
462%
4H63%
4E64%
HbH#
466%
4oT#
46a%

VU43E0Q/

VUGIYUWDRRB SR hdd R RO R RS TR e R OE SEQUENCE ﬂcznqHOZ##########c######ntttttt

U0aaQ

THIS KOUTINE RESEQUENCE THE FILE FROM 0 TO Y9999,

UQaall S000=kE SEGUENCE S

V04420
D044s30
ONaa40
VQadsy
VWO4atl
UaaTl
D0a&HO
VL4490
vuasfo
Vo4vlo
QU420
Gued30

GUesa08
V0ubs8Q%

OISk
MOVE
FERF
IF A

LAY " 'y ERASE.
0 TO ANS=FLAG.

GRM L030U=NUM=CHECK=TEXTZ?

NE=FLAG = &y

DlspLay " ALL LINES xmnme BY 10",

MOVE WS=CUKRKENT=BTR TO CMTe

PERFORM B51lUU=RESEQUENCE VARYING TXTN FROM 0 BY 10
UNTIL CNT = 0y

ELSE IF CNT = 0o :
NISPLAY ERRORZe TEXTZs LINE 29 POSITION 30,

ELSE PERFORM SZ2U0=RESEQ=SHORT,

THIS SECTION WILL RESEQ FROM A STARTING POINT IN THE PGM TO
THE EN

De

U0a560 5200=RESEQ=SHORT

ug4sto
004530
V0530
Uud4ou
Oo4el0
V04620
004630
V04640
V04650
V04660
G04nT0

MUVE
MOVE
MOVE
PERF
MOVE
IF A

WS IN=L IME(CNT) TO WS=START

G TO TXTN® ANS=~FLAGs

CNT TO CNT=AMT
OKM 10Z200=MNUM=CHECK=TEXT3

CNT=AMT TO CNT»
NS=FLAG = 3
UISPLAY MALL LINES RESEWUENCED RY 10 FROM My LINE 29
DISPLAY WS=STARTs LINE 2y POSITION 3é&49
PERFORM SLO0=RESEQUENCE VARYING TXTN FROM
WS=STAKT BY 10 UNTIL CNT = 0y
IF TEXT3 NOT EQUAL 1 1,
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Gogwr
$Tu#
“Tu®
4 few
47 5%
GTuw
47o%
476"
4T 7%
GTrHe
4Ty
Go#
Gg ¥
48z
Ga3%
484%

Duaniy
VYseY0
V0a700
uoaTlu
UuaTed
vuas T30
VUGT40
viain
Coa760
Voae770
LOa7T80
Uu4a 790

LUABOY®

DISPLAY “ERKORe RESEND HY REWUESTED AMT IMPOSSIBLE 1N,
DISPLAY TEXT3s LINE Jde POSITION 47,
ELSE MOVE CnT=AMT TO CNTo
ELSE MOVE TEXTS TO 1o
MOVE TEXTZ TO TXTNoe
FERFORM S1U0=RESEQUENCE VARYING TXTN
FROM WwS=START KHY 1 UNTIL CNT = 0
DIsSPLAY MALL LINES RESEGUENCED FROMY"e WS=START.
LINE €9 FPOSITION 2T
DISPLAY " pYYy LINE @ POSITION 32y
DISPLAY I+ LINE 29 POSITION 36.

THIS SECTION DOES THE ACTUAL RESEQ OF THE NUMBER OF THE LINES.

004810 S10U=RESEQUENCE «

Loaszo
004830

MOVE TXTN TO WS=IN=COUNT (CNT).
MOVE WS=NEXT (CNT)} TO CNT.
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G
Ghow
L8 T«
4HEp%
HU9®
49Q%
4G
GbHoH
4930
494%
Lok
ey
497
498w
499
500+
8501w
Spg%
Suo#
Spah
SUs#
Suoew

5074

Sog®
BO9w
510%
51l#
5la#
S1a%
Siew
5lo%
5l
H517#
51%
BLlyw
YWeuw
92+

VU4u4a0/

c C¢OUc#.n.#.n.##t¢t¢¢¢¢¢¢¢##¢¢t¢¢ﬁ1b2mm 1:7_0._.HOZ##t############t#ﬁ.##t######t
Dubernein THIS ROUTINE FINDS AND CHANGES STRING URP TO 39 CHAR LONG.
U470 s000=CrANGE »

UuaHR( DISPLAY W Wy FRASE,

U0ed90 MOVE SPA TO TEXTEey TEXT3.

A TT AV EL) MOVE 1 TO I

V04910 PERFORM 610U=CH=LGTH UNTIL NAME=ENTRY(I) = "/v

Llavel CUR 1 = B

o930 IF NAME=ENTRY(I) NOT EQUAL W/Y

VuaY 4y DISPLAY ERRORLle TEXTSs LINE &9 POSITION 379

U0a9350 ELSE ADD 1 TO 1o

Uhaevbo MOVE 1 TO wS=INDEXy

Vel 70 PERFORM 6l0G=CH=_GTH UNTIL NAME=ENTRY(I) = w/n
004980 Or 1 = 4c» _ ’

004990 IF NAME=ENTHY(I) NOT EQUAL n/0

gus0dy DISPLAY ERRORLle TEXTSe LINE 29 POSITION 37
Uun0l19 ELSE MOVE I TO NAME=LENGTH,

VG6%020 ADD 1 TO I

VoS30 IF NAME=|ENGTH = WS=INDEXs

TN DISPLAY "ERFQORes VOID STRINGe"e TEXTS
V05090 LINE 2o POSITION 224

Q0%060 ELSE PERFORM BlUUL=CH=L GTH UNTIL

LusLTO NAME=ENTRY (1) = n/m R I = T7»
VUS0HY IF NAME=ENTRY (L) NMOT EQUAL Y/

Gus)9 DISPLAY ERFORle TEXTSe LINE 20
05100 POSITION 37+

Losllo ELSE MOVE I TO CH=LENGTH

0nb120 SUHTRACT 1 FROM Ch=LENGTH

LUn130 SUBTRACT 1 FrOM NAME=LENGTHS»
GuH140 MOVE WS=CUKRENT=HTR TO ChTs

Lobluo DISPLAY "CHANGING ROUTINEM™e TEXTSH
005160 ; LINE €9 FOSITION L9y

VobLlT70 UNSTRING TEXTS DELIMITED &Y W/n QR vyw
GOb18U OR Neng

LYs19n INTO TEXTle REMe OLDNe TEXT3e TEXTZe ANS

U05200 _ PERFORM 6200=CHANGE=STRING.
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S
Seaw
524%
SeoH#
526%
B2T*
Leow
Hegw
530%
halw
S3e#
E33%
baew
53H%
SRTL
3T
536
539%
S540%
Bele
Bygw
Ba3h
S444
5454
S4h#
56 7T#
Heow
LA
LY AL
S5Hlw
HhGe#
Hoaw
554w
hbow
Show
ST+
Sonw

VoSel0/

LObHeo%  THIS IS LSED TO FIND NAME AND CHANGE STRING LENOGTHS e
Luoe3u 610U=Ch=LGTHe.

V05240 ADD 1 T0O 1.

QUbebo

vlbeeuu® THIS SECTION DECIDES IF ALL THE FILE OR CERTAIN LINES ARE
V0SeTO% CRHANGED o

uohesd

V05290 6200=CHANGE=STRING

G09300 MOVE O TO ADU=COUNT.

005310 MOVE O TO ERROR=FLAG.

W05320 IF TEXTZ = "yn QR ANS = Wy,

005330 MOVE 1 TO ADD=COUNTe

V05340

w05 350 IF TEXT3 = WALLY OR TEXT3 = wAl, '
V05360 PERFORM 63V0=CHANGE=| IME UNTIL CNT = 0,

VY5370 ELSE PERFORM 10200=MUM=CHECK=TEXT3+s

005380 1F ANS=FLAG NOT EQUAL 3,

V05390 IF CNT = 0 _
005400 DISPLAY ERRORZs LINE 39

UNo410 DISPLAY TEXTJ3» ruzn 3¢ POSITION uc.

V0h420 ELSE MOVE CNT TO WS=START

V05430 MOVE O TO TXTHe ANS*FLAGH

u0S440 PERFORM 10300=NUM=CHECK=TEXT2)"

VU450 IF ANS=FLAG = 49 :

VUL46U . PERFORM 6300=~CHANGE=~LINE o

009470 ELSE IF CNT = U»

V0480 DISPLAY ERRORZy LINE 3

V05490 DISPLAY TEXT2s LINE 3¢ POSITION 30y
V05500 ELSE IF TEXTZ 1S LESS THAN TEXT3»
uoss510 DISPLAY ERROR3e LINE 39

005520 ELSE MOVE CNT TO CNT=aMT»
V05530 MOVE WS=START TO CNT.

U0H540 PERFORM 6300=CHANGE=LINE UNTIL
ELELT CNT = WS=NEXT{(CNT=AMT)»
V05560 ELSE DISPLAY PINVALID CHANGE OPTIOUNs SYNTAXY,

005570 LINE 3.
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5594
560
Sh1#
Hog#
85 3%
hHea#
565
566
HhoTw
568
Sebu#
57 0%
671
HT2w
573%
5748
5To%
BT6®
5T 7%
574
579w
560 %
b8le
be#
583%
HE4 %
5&5#
586
587

LOs5H80
DObHs90
vuLelQs
U0n6l0%
00%60
LuSbL3I0
COuS540
Qus6s0
Uuseab6D
LYs6TO
V0HaR0
Gnbev o
pusTLO
Q0nT710
00n720
005730
005740
005TH0
V05760%

IF ERROR=FLAG NOT EQUAL 29
UISPLAY MERROR STRING NOT FOUND®,

ThHIS SECTION SEARCHES A LINE AND CHANGES THE STKING IF FOUND

630U=CHANGE=LINE «

MOVE 0 TO ANS=FLAG
MULTIPLY CNT HY 77 GIVING wS=END.
SURTRACT TU FROM WS=END GIVING WS~START.
MOVE WS=STERT TO I
PERFORM 6500=Ch=THE=STRING UNTIL I 1S GRFATEK THAN WS=END,
IF ADD=COUNT = 1 AND ANS=FLAG = g, ‘

PERFOPM 6400-VERIFY=CHANGE»

ELSE IF ANS=FLAG = 294

MOVE WS=TABLE(1Ul) TO WS=TARLE(CNT).

MOVE WS=NMEXT(CNT) TO CNT,

THIS SECTION DISPLAYS ON THE CRT THE OLD AND MODIFIFD LINE

VUSTTO®*AND MOVES THE MODIFIED LINE IN THE wS=TARLE IF COKKECT.

LOs 78y
vOSTH0
005800
005410
Loseeo
Jus830
G05840
005850
bos8b0

640U=-VEK[FY=CHANGE o

DISPLAY wWS=TABLE(CNT).

DISPLAY wS=TABLE(101).

DISPLAY "TO FINALIZE CHANGEs TYPE IN Yo TO CANCEL?® N".
ACCEPT ANS.

IF ANS = nyty,

MOVE WS=TABLE(101l) TO WS=TABLE(CNT).

. B=21-



Sugw
SoIw
HGp®
551 #
G
S593%
LETR Y
595%
S99
LoTw
S9pw
565w
60
6Ol
bl
6U3w
604w
blUSH
alew
GUTw
Glgw
buyw
610%
6l1%
blew
613w
tlew
hlow
Glow
6lis
Glaw
Al
YA i
s21%
oed#
YR A
G

UUS3TO*  THIS SeCTION TRYS TO FIND THE STRING TO CHAMGE IT.
Lubunso

LUSa9Y 6B00=CH=THE=STRING.

VU900 MOVE O TO NO=MATCHa

VOS910 MOVE WS=InNDEX TO DEL=CNT.

V05920 1F CHAR=ENTRY(]) = NAME=EMTRY(LEL=CNT)

V05930 AND NAME=LENGTH = wS=INDEX,

DO%%40 PERFORM 6T0U=STRING=~CHANGE 9

0us950 ELSE IF CHAR=ENTRY({I) = NAME=ENTRY(DEL=CNT)
00DYED : PERFOKM €60U=STRING=MATCH UNTIL

VULHYTO DEL=CNT = NAMF=_EMGTH OR NO=MATCH = 1l
005940 ELSE ADD 1 TO 1.

LQsva9y/

V06000% THIS SECTION MATCHES THE STRING AND CALLS A ROUTINE TO CHANGE
VOLVLO® IT TO THE NEW STRING

0lbG20

V06U30 6600=STRING=MATCH.

Vu6B040 © ADL )1 TO I.

V06050 ADD 1 TO GEL=CNT.

UUnUB0 IF CHAR=ENTRY(I) = NAME=ENTRY(DEL=CNT)
bueldTo IF DEL=CNT = NAME=LENGTH

ubeuso PERFOKRM 67T00=STRING~CHANGE ¢
V06090 ELSE NEXT SENTENCE

PUB10Y ELSE MOVE 1 TO NO~=MATCH,

U0sll0

0oel2u® THIS SECTION CHANGES THE STRING BY CALLING A ROUTINE.
voel

V06140 6T00~STRING=CHANGE »

unNelso0 MOVE NAME=LENGTH TO Je

006160 MOVE WS=IN=COUNT(CNT) TO WS=IN=COUNT(101)
006170 ADD 2 TO Je

Vue1Bo SUBTRACT J FROM CH=LENGTH GIVING REM,
toelvo SURTKACT wS=INDEX FROM NAME=LENGTHe

V6200 SUBTHRACT NAME=LENGTH FROM 1.

GunZla PERFORKM 08(0=MAKE=CHANGE 4

viae20 MOVE 2 TU ANS=FLAG.

Lube3u MOVE & TO ERROR=FLAG.
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becaw  UUBL40

ceat  00n2bu%  THIS SECTION CALL THRFE ROUTINES TO MODIFY AND MOVE ThE STRING,
bel® UVU6Z261

beatr  UVU6BZT0 6B0U-MAKE-CRANGE

H29% L0680 SUBTHACT 70 FROM 7777 GIVING OLOL

630% L0BZ2Y9Y PERFURM 6850=MOVE=STRING UNTIL

631% 006300 WS=START = J.

63w V06310 MOVE OLDL TO OLDNe

633 Q006320 ADD ¢ TO OLUNe

63a%  L0A330 ADD REM TO OLDMs

63a% V06340 FERFORM 6%0U=MODIFY=STHING UNTIL

e30% 006390 v IS GREATER THAN CH=LENGTH OR OLDL = 77178,
637% 006300 IF OLDN IS GREATER TRHAN 7779 g
630% LLE3TO DISPLAY MERRORs | INE HAS BEEN TRUNCATEDs REENTER"»
639% U(QBL3IAY LISPLAY wS=TABLE(L0L)

640% 006390 MOVE 0 TO ADD=COUNTs

b4l% L0640V /

Gaew  UL06410 ADD 2 TO NAME=LENGTHa

bast LOB420 ADD NAME=LENGTH TO WS=START.

644% 006430 ADD NAME=LEMNGTH TO I

6454 V0b4ade( SUBTRACT 2 FROM NAME=_ENGTH.

64GW  LDBAH)

66eT® V06460 IF NAME=LENGTH NOT EQUAL REMs

e4*  0064TO MOVE wS=STAT(CNT) TO ANS»

649% L064BY MOVE SPACE TO wWS=STAT{CNT) .

650% VU6e4ae99 SUBTRACT 1 FROM WS=START.

6al% 006500 PERFORM 6950=MOVE=REST=STNG UNTIL WS=START IS
bhe# 006510 GREATER THAN wS=END OR OLPL = 7778

653% 00

64w 006530 IF OLDL NOT EGQUAL TO 777by

Bso% V06540 PERFORM 6975=FINISH=MOVE UNTIL OLDL = 7778.
hbet 006590

657% 006560 IF NAME=LENGTH NOT EQUAL REMs

658%  y0esTo MOVE ANS TO WS=STAT(101).

659%  U06560 MOVE ANS TO WS=STAT(CNT),

660% (0 <
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tbl#
boc®
boaw
b
6ba®
Eob®
bE 7%
6obi
- A
&7u#
€71+
6Te#
eTa%
6Tt
6l5#
676
6TT+#
hTu#
HTIw
CY- TR
e8] %
b
683w
684w
(Y- L
&EBa%#
6ol

YA

Al
630%
6Yl#

0

V06A00 ADD wS=]INUEX TO NAME=|ENGTH.

VOeolo#® THIS SECTION MOVES THE OLD PART Oﬂ LINE UP TO WHERE THE
Voe620% STRING TO BE CHANGED STARTS.

Gub630

VUeb40 6850=MOVE~-STRING.

Viibes0 MOVE CHAR=ENTRY (WS=START) TO CHAR=ENTRY (OLDL) e
vlea60 ADD 1 TO wS=START.

VoB6eT0 ADD 1 TO OLOL.

Vo6BHO

VO6690%  THIS SECTION MODIFIES AND MOVES THE NEW STRING INTO THE OLD
VUBTOU® |OCATIOM.
006710 6900~MUDIFY=STRING.

VobT720 MOVE NAME=ENTRY(J) TO CHAR=~ENTRY(OLDL) .
006730 ADD 1 TO J»

006740 ADD 1 TO OLDL

VOBTSO

vtoe760/

0067T70% THIS SECTION MOVES THE REST OF THE OLD LINE INTO NEW LOCATION.
V06780 .

U06T90 6950~MOVE=REST=STNG,

V0aB00 MOVE CHAR=ENTRY (WS=START) TO CHAR=ENTRY(OLDL) e
V06810 ADD 1 TO WS=START.

uneseo ADD 1 TO 1.

Wu6s30 ADD 1 TO OLDLe

Voes4a

ccmmmctAImemanozzo<mmmv>nmmmz.quzms ruzmuﬂzoqnoznrmam-
VoeBa( _

00eHTO 6975=FINISH=MOVE .

voeésy MOVE SPACE TO CHAR=ENTRY(OLDL)»

00es94 ADD 1 TO OLDLe
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holH
HG 3
by
buS#
GI6H
LN A
AI8®
6o
TOU*®
Tol#
TOz#
Toa#
TG
Tus®
TOGH
TO0T#
TO0g*
Toaw
T1low
T11%
Tl
Tiaw
Tlaw
TLo%
Tlo#
T17%
Tlok
T19#
T20%
TZ1#
-4
T3+

V06900

Loe9l10/

UVpygzuetpatdaddpb ot titadvsf IND FUNCTION#baataadiatdabaadindaaipaidats
V06930% THIS SECTION FINDS A STRING JF IT IS IN THE FILEe

u06940

V06950 T000=FInDa

006960 DISPLAY M ne ERASE,

Due970 MOVE 0 TO SEARCH=CNT.

006980 MOVE SPA TO TEXTZs TEXT3.

Gn699o MOVE 1 TO I .

VOT000 PERFORM T100=NAME=|ENGTH UNTIL NAME<ENTRY(I) = w/u’

VoT010 OR I = B

Gur020 IF NAME=ENTRY (I) NOT EQUAL TO W/

007030 DISPLAY ERRORLls TEXTS® LINE 29 POSITION 379

VU040 ELSE ADD 1 TO I

LoT050 MOVE I TO WS=INDEX»s

007060 PERFORM T100=NAME=LENGTH UNTIL NAME=cNTRY(I) = M/mn
Qu7070 OR I = 50

CoT080 IF NAME=ENTRY(I) NOT EQUAL TO "/v»

VOTOSU DISPLAY ERRORLls TEXTSs LINE 2¢ POSITION 37,
Goriog ELSE MOVE T TO MNAME«LENGTH

LoTlilo IF NAME=LENGTH = wS=INDEX»

Lo7120 DISPLAY "ERROKy VOID STRINGy REENTERS",
007130 ELSE MOVE wS=CURRENT=~PTR TO CNT»

V07140 SUHTRACT 1 FROM NAME=LENGTH)

V07150 NISPLAY "SEARCHING FOR W TEATSs LINE 2»
UN7160 POSITION 20,

007170 MOVE O TO ANS=FLAGH

upT180 UNSTRING TEXTS DELIMITED BY n/" 0p Yyw
Lo719V OR nan,

po7200 INTO TEXTle ANSy TEXT3s TEXTZ»

bo7el0 PERFORM T200=SEARCH=CHAR o

B-25,



tTegw
Teon
T20%
TeT#
T2u%
T29%
T3V#
T3l
T32%
T33%
T34%
Tase
T36#
T37#
Tias
T739%#
Ta(s
Ta)#
- Thew
Té4I=
Téat
Tabhs
Taew
T47#
Taut
T49%
T50#
TH1l#
T52%
Toaw
Thoyw
To5%
T756%
757+
Toww
759+

VoT220

vu7£30#% THIS SECTICON USED AS AN AUDER TO FIND STRING LENGTHS

uQ7240

007250 710U=NAME=LENGTHs

UuT260 ADD 1 TO 1.

V07707

007280% THIS SECTION SETS UP THE ROUTINE TO FIND ALL OR PART OF THE
VOT7290% LOCATIUONS QOF THE STRING WITHIN THE FILE

yo7300

07310 7200=SEARCH=CHAR.

007320 IF TEAT3 = WALL"M OR TEXTI = UaM,

007334 PERFORM 7T3U0=CHAR=SEARCH UNTIL CNT = 0

V07340 ELSE PERFOKM 1UZ200=NUM=CHECK=TEXT3.

V073590 IF ANS=FLAG NOT EQUAL 3o

V07360 IF CNT = 0o

007370 DISPLAY ERRORZy LINE 3¢

U730 DISPLAY TEXT3s LINE 3¢ POSITION 300

007390 ELSE MOVE CNT TQ WS=START

00Ta00 ) MOVE O TO TXTNy

007410 PERFORM 10300=NUM=CHECK=TEXTZ?"

007420 IF ANS=FLAG = &,

0uT7430 PERFORM T300=CHAR=SEARCHY

007440 ELSE IF CNT = 00

007450 DISPLAY ERRQORZ2e LINE 39

DOT460 DISPLAY TEXTege LINE 3¢ PQOSITION 30y
GuT4T0 ELSE IF TEXTZ LESS THAN TEXT3»
u07480 MOVE 2 TO ANS=FLAGs

007490 DISPLAY EWKROR3s LINE 39

voOTS00 ELSE MOVE CNT TO CNT=AMT
607510 MOVE wS=START TO CNTy
007920 PERFORM T300=CHAK=SEARCH UNTIL
007230 CNT = WS=NEXT(CNT=AMT)»
0OTS40 ELSE DISPLAY WINVALID FIND OPTIONe SYNTAX.Yy
007950 MOVE 2 TO ANS+«=FLAG.

ULT900 IF ANS=FLAG NOT EQUAL 2»

V7570 DISPLAY "ERRURy STRING NOT FOUNDY,. ‘

B-26



Tou#
Tol#
Too#
Tod*
To4yw
Tosw
Teaw
Tol#
Touw
Toyw
T70%
T71%
YR A
TT3%
TT4w
T75%
Tl6%
TTT%
TTes
T19%
ToO#*
781%

782%

1639
TH4 W
Ty
Toow
74T
786%
Tey#
7904
Tyl
T9u%
793%
T9as
Ty5%
TS0 w

GUT550

VOT59u%  THIS SECTION SETS UP EACH LINE FOR SEARCHING FOR THE STRIMNG.
007600

LO7610 7300=CHAR=SEARCH.,

V07620 MULTIPLY CNT 8Y 77T GIVING WS=END

uprTeldy SURTRACT 7V FROM WS=END GIVING 1.

007640 PERFCRM T4(U=SRCH=THE=LN UNTIL 1 IS GREATER THAN wS=END.
007650 MOVE WS=NEXTC(CNT) TO CNT.

0uTehy IF SEARCH=CNT = 20,

0oTe70 DISPLAY "TO CONTINUE TYPE IN NEW LINE."s

V0TeRY ACCEFT ANS.

voTew/

0Q770U®  THIS SECTION SEARCHES EACH CHARACTER UNTIL 1ST MATCH THEN CALLS
GOT710% A ROUTINE TO CHECk SECOND AND SUBSEQUENT MATCHES.

VOTTZ0

VOT7T30 T400=SRCR=THE=LN

gar7e0 MOVE 0 TO NO=MATCH,

Co7750 MOVE WS=INDEX TO DEL=CNT,

UuT760 IF CHAR=ENTRY(I) = NAME=ENTRY (DEL=CNT) AND

VRV i ] MAME=LENGTH = ws=INDEX»

QuT 76 PERFORM T6UU=DISPLAY=STRING

VOT7790 ELSE IF CHAR=~ENTRY(]) = NAME-ENTRY(DEL=CNT)

vo7800 PERFORM To0U=CHAR=MATCH cqur DEL=CNT = NAME=LENGTF
LoTHLO OR NO=MATCH = 1

Q07820 ELSE ADD 1 TO I

VUT8 A0

UOTB40# THIS SECTION CHECK THE 2ND AND SUBSEGUENT MATCHES AND CALLS
VOTub( DISPLAY.

L7860

Uo7870 7500=CHAR=MATCH,

CO78HU A0 1 TO I

LoT890 ADD 1 TO DEL~CNT,

0u7900 IF CHAR=ENTKY (1) = NAME=ENTRY(DEL=CNT)
uo7910 IF DEL=CNT = NAME=LENGTH»

V0790 PERFORM 7T60U=DISPLAY=STRINGY

007930 ELSE NEXT SENTENCE,

V07940 ELSE MOVE 1 TO NO-MATCHe
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T9T7#  LOT950

T36% 00T960% THIS SECTION DISPLAYS THE LINE AND SETS I = END Cﬂ_rnzm.

T99%  QUT7970

BOO*  UOT980 THEOU=DISPLAY=STHRING.
86G1l% 007990 FEWFORM 250U=WRITE.
Bue® V08000 MOVE 2 TQ ANS=FLAG.
BU3% UOHOLO MOVE WS=END TO Ie
HOoew Q0BOZ0 AUD 1 TO I

60b% 008030 ADD 1 TO SEARCH=CNT.
8oe6® (008040

B-28



#s0Tw
alpw
H509#
slow
Bll+w
3lew
Bla#
Blaw
Blow
slow#
gl7w
glesw
Bl
B20w
HZ2]lw
Bag#
Hz 3%
Be4%
Beow
2o
BzT#
Beow
B2 oW
830w
B3lw
Big#
H33%
B34 %
H35w
836%
E37%
B3pt
B3g#w
Ha®

008050/

OVHOGUH#RGR R b dDaTRE RO d et pE LR FUNCT T ON# @@ ot i oo &8 e dad ot ditd
VOBUTU® THIS SECTION SETS UP A DISPLAY OF COMMANDS FOR EACH ROUTINE.

QusLB0
VRV RV Y]
0Us8lU0
voallo
ougleu
LoBlis0
VOblau
008150
008160
vulelT7o
V0B180
VpBloeo
008200
VOHZ210=-
voszey
0ous8230
GUBZ40=-
vi8esu
GUa260=-
006270
V0BZEB0=-
vUE290
VoAR3Y0
V08310
008320=
008330
VUB340
VOB 3S0-
008360
VYE3TO
vuB380

8000=HELFa

DISPLAY W Wy, ERASE.

DISPLAY WTHIS INPUT EDITOR HAS 7 COMMANDS AND IS A MODULE"M,
DISFLAY "wHICH PROVIDES BASIC EDIT CAPAEILITIES IN QRUER".
DISKLAY "TO ALTER THE INFPUT CREATED DURING USER INTERFACE." .
DISPLAY “COMMAND FORMAT DESCRIPTIUNY

DISPLAY » 1, .

DISKFLAY " DISPLAY DISPLAYsALL DISPLAYS COMPLETE FILE.Ye
DISPLAY n De0100 DISPLAYS CMNE LINE.",
DISPLAY W 0Ds0100s0200 DISPLAYS MULTIPLE LINES".
DISPLAY 0 DeLAST OR L DISPLAYS LAST LINE."a
DISPLAY "NOTE?! DISPLAY OR Dy ARE BOTH CORRECT FORMATS. COMMA
"S OR BLANKS CAN HBE USEDe",

DISPLAY M », V

DISPLAY wADD ADD AFTR NNNN THE ADD FUNCTION ADDS 1 OR
¥ MOKRE LINES AFTER LINE%,.

DISPLAY " MNNN(4 DIGIT #)e AFTER EAC
"H LINE IS ADDEDs AW,

DISKFLAY A+ AFTReNNNN QUESTION OF LEVEL IS ASKED
"y TO TERMINATE ROUTINEsw,

DISPLAY © STOP ROUTINE N TYPE IN \ao"a

DISPLAY M n, .

DISPLAY MDELETE DELETE AAAA+BBBE DELETES FHOM LINES AAAA
" TO LINE BHBBRW",

DISPLAY " DEL2AAAA DELETES LINE AAAL ONLYY,
DISPLAY “NOTE: DELETE OR DEL ARE CORKECT FORMATS, BLANKS OR
"COMMAS ARE DELIMITERS«".

DISPLAY UNOTE? AAAA & BHBB ARE 4 DIGIT LINE NUMHERS.",
DISPLAY © n,

LDISPLAY "TO CONTINUE HELPs TYPE IN NEW LINE".
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o4lw
Bye®
a3
Bagw
phah#
84kt
B ¥
B4aE#
B4G
8h0+
Hd5]#
dhew
8554
B9
ashw
8o6%
BoT#
BoE%
8o9%
LYYIR
Bolw
Bbhew
sbiw
Begw
B86b#
B664%
BE T
Bbs®
oY #
gi0®
BTl
47e#
B73w
BT4%
815+
BT6w

POH3ZO/
VNBa00
0048410
u0n4azo
008430
Vel
VOR&H0-
VUsaesl
00847 ()=
boB4H0
V0BG Y ()=
VOBSQ0
008510
UinS20
008530
Logbae)=-
ouass0
LoBSH6H()=-
008570
VUBSe0=
008590
0u8k00
008610
voaeegd
TV YY)
VUH640

V0R6SU=

Oude60
00B6T(Q=
GpB6BD
00UBARY Y~
oos7QD
VOKT10=
Vou729

voarao
VoBT40

ACCEFT ANS.

DISPLAY " My ERASE
CISPLAY “COMMAND
DISPLAY W u,
DISPLAY MRESENUENCE RESEGQ OF RE
Woby lGs BY DEFAULT "

DISFLAY WM RE+AAAACCCC
WTHE AMT CCCCo"Ma

DISFLAY “NOTES AAAA & CCCC MUST BE & DIGIT NUMBERSs RE 0100,
:ocomnza

FORMaT DESCRIPTIUN",
KRESEQS Tht COMPLETE PGM

RESEQ FROM LINE Ab&A BY

DISPLAY W M,

OISPLAY Y“FIND FIND/EEEE/ALL OR A SEAKCHES THE COMPLETE

W FILE FOR EEEE«",

DISPLAY " F/ZEEEE/ZL00 SEARCHES LINE NUMHER
WOL00 FOR EEEE 4",
DISPLAY ® F/ZEEEE/10950 SEARCHES FROM LINE 0U

“lu TO 0050 FOR STRING EEEEW"«

DISPLAY YNOTES STRING EEEE CAN BE 40 CHARACTERS LONG.".
DISPLAY "NOTE: DELIMITERS ARE 9+ OR *9 OR /a%e

GISPLAY "NOTE: THE STRING MUST BE ENCLOSED BY SLASHES: /'

DISPLAY W 1y,

DISPLAY "“"CHANGE CH/EEEE/FFFF/ALL CHANGES ALL STRING EE
WEE TO FFFF ",

LlspLAY » CH/EEEE/FFFF/100+200 CHANGES LINE 0100 TO
"ozOuts EEEE TO FFFFY, ‘
DISPLAY © CH/G/H/10,sV CHANGES 6 TO H wITH

" DISPLAY FOR VEWRFICATIONe",
DISPLAY "NOTES V OR VERIFICATION.OF TEXT IS UONE HBEFORE ThE
MCHANGES ARE MADE o'

DISPLAY “NOTE? DELIMITERS ARE » OR %3 OR /%

DISPLAY "NOTE?! STRING EEEE & FFFF MUST BE ENCLOSED BY /",
DISPLAY YNOTE: MAX LENGTH OF EEEE OR FFFF IS 35 CHARACTERS.Y.
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By
BTow
a879%
R-TORH
Bolw
BH2u
Bo3¥
Rug#
Bu5%
Bdo%
H&7%
Hbayw
B89#
B90#
gol#
892w
H93#
BG4 w
BO5w
496+
8gTe
LR
BOow
Q00w
FOiw
Q02%
903%
S04
YinHe
S06%
907+
SUs#
Q0o
9lo%
9ll#
Ylew
9)13%

VORTSO DISPLAY ©» », .

Uos760 DISFLAY “THIS IS END OF HELP ROUTINEW."

00B770 UDISFLAY “TO CONTINUE EDITOR nccqﬁzm. 4<um IN NEW LINES®
uuBsTHO ACCERPT ANS

opsT9v/

bv8ad0u

VORBLO# THIS SECTION PRINTS QUT AND DELIVERS THE NEW USER FILE TO
uuBa20#% DISKs
008830 900U~0UTPUT.

008840 DISPLAY "DO YOU WANT THE mcnq FILE SAVED? TYPE IN YES OR NQoe
DORBS )= " IF NOs THE OLD DATAY,

voaseo DISPLAY "“DESCRIFPTION SOURCE FILE WILL BE nchmzmo.

Vos3T0 ACCEPT TEXTJ3.

0VBB 80 IF TEXT3 = NWyggn,

008890 PERFORM 9100=0UTPUT UNTIL CNT = Qo

008900 ELSE IF TEATI = "NOY»

008910 PERFOKM 9300=0UTPUT=0OLO=FILE THRU 9500=FINISH=0Q0UTPUT:
t0uveo ELSE DISPLAY "ANS MUST BE YES OR NQWMs

U0R930 GO TO 9000=0UTPUTe

V0H940 9100G=0UTPUT,

VOB9S0 PERFOKRM 9200=0UTRUT.

voH960 MOVE WS=NEXT (CNT) TO CNT.

008970 9200=0UTFUT —
UOBSED IF QUT=PRINT=FLAG = 1, Ly
L0UBY90 WRITE QUT=PRINT FROM WS=TABRLE(CNT)

009000 MOVE wS=STAT(CNT) TO WS=STATS(CNT) .

009010 WHRITE NEW=DATA=KREC FROM WS=TAHELE (CNT).

Vu9020

009030 9300~0UTPUT=0LD=FILE.

009040 CLOSE OLD=DATA=FILE,

009050 OFPEN INPUT OLD=UATA=FILE

009060 9400~READ=WRITE=QLD=FILE.

00Y070 READ OLD=DATA=FILE INTO WS=IN=HOLDSs

GO9VHY END GO TO 950U=FINISH=0OUTPUT.

00%090 WRITE NEw=DATA=REC FROM WS=IN=HOLDs

u09loo 6O TO S4V0=-KEAD=wRITE=QLD=FILE.

V09110 9500=FINISH=CUTPUT .



9la®  U0Yleu/s

Qlos (VGLUodadRRERdasRuedRaRtaet FARCH FOR LINE NUMBERS®e#da#tdddawradbuloanad
9le#  009]140% THIS SECTION SEARCH FOR THE SEQ NUMHER OF THE LINES AND

9l7% 09150% RETURNS LOC.

9le# (L0516

P19% 0U9LTO 10000=SEARCH.

Ge0%  0091lm0 MOVE O TO SEARCH=CNT,

921% L0990 MOVE wS=CURRENT=FTK TO CNT.

ge2%  Lu9eonu PERFORM 10100=SEARCH UNTIL

9g3%  LL9210 CNT = 0 OR WS=IN=COUNT (CNT) = TXTNs
924% 0092¢0 IF CNT = 0o

Ses% 009230 MOVE 2 TO ANS=FLAG.

Qzo6%  LU9L4D
927# 009250 10100=SEARCH.
928% 009260 MOVE WS=NEXT(CNT) TO CNT.
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Yauw
931+«
Y-S
LR LY
Q34#
G35%
936%
937+
PR
CS9%
940w
94l%
Q4%
Q43w
4Gt
G45%
Qant
Q47w
Shut
Guow
95y
951+
052+
953w
954#
955
956 %
957+
CLEL
95G#
960w
961%

UUQCauus stk dusbadturdRuNUMBER CHECK TEXT 2 ANMD TEXT 3#ewnwsosswoaws
U09€90% THIS SECTION CHECKS IF A 19 29 3 OP % DIGIT # IN TEXTde

V09300 :
0U9310 1020U=NUM=CHECK=TEXT3.

Gue3czu IF TEXT3 IS NUMERIC

v09330 MOVE TEXT3 TO TXTNe

009340 ELSE IF TXT3 15 NUMERIC»

LU93so MOVE TXT3 TO TXTN»

009360 ELSE IF TXTe IS NUMERICoe

09370 MOVE TXT2 TO TXTNe

V09380 ELSE IF TXT1 IS NUMERICH
V09390 MOVE TXT1l TO TXTNe
U09400 ELSE MOVE 3 TO ANS=FLAG.
0U9410 IF ANS=FLLAG NOT EQUAL 3

V09420 MOVE TXTN TO TEXT3»

0uv430 PERFORM 100UU=SEARCH

009440

009450% THIS SECTION CHECKS IF A le 29 39 OR & DIGIT # IN TEXTZ.
0V9460
009470 10300=NUM=CHECK=TEXTZ,

009480 IF TEXTZ2 IS NUMERIC b
VU490 MOVE TEXTZ TO TXTN» K
009500 ELSE IF TX3 IS NUMERICy

V09510 MOVE TX3 TO TXTN»

009520 ELSE IF Tx¢Z 1S NUMERICe _

009530 . MOVE TX2 TO TATNs

009540 : ELSE IF TX1 IS NUMERIC»

V09550 MOVE TX1 TO TXTNe

009560 ELSE MOVE 4 TO ANS=FLAG,

vu9570 IF ANS=FLAG NOT EQUAL &9

V0SB0 MOVE TXTM TO TEXTZ»

009590 PERFORM 10000=SEARCH,
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ABSTRACT

Implementation of a Data Base Management System (DBMS)
based ugen a relational model requires data to be
represented in Third Ncrmal Form (3NF). This report deals
with the implementation of an interactive Text Editor to a
User Interface program in developing an autcmatic synthesis
using Bernstein's Algorithnm for 3NF relations. In
implemrenting the Bernstein's Algorith®z, a system was set up
to accept a description of user data in a form that can be
realized from a typical report. This input is collected
interactively by a User Interface (UI) program which
produces a hierarchical representaticn cf the data. As a
result of the possibility to make an error in this progran,
a Text Editor was develcped to prevent the user from having
to reenter all data, The Text Editor operates upon the
output of the User Interface program and rermits the user to
display, add, delete, reseguence, find, and change any
erroneous information. The Text Editcr then produces a file
which is used tc run through a special version of the User
Interface progras which allows the data to be correctly

represented in hierarchical fornm,



