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SECTION I
INTROOUCT ION

Proper computer program documentation is essential to the effective
use, maintenance, and modification of computer software. The documentation
should be comprised of both user and programmer information and be designed
to fill the informational needs of the personnel ultimately responsible for
using, maintaining or updating the software., The amount and quality of the
sof tware documentation produced are usually dependent on two major factors
in the program development cycle-- the length of time allotted for
development and the number of people assigned to the development effort.
Normally, the longer the duration of a project and the larger the sof tware
development team, the greater the need for software documentation. Proper
documentation (1) provides a means to efficiently monitor and control long-
term projects, (2) provides an understandable, transferrable method of
communication between the project team members and future users or program
modifiers, and (3) reduces the time consuming, labor intensive process of
duplicating the development effort if key project members leave or the
program is moved to another site and/or the programs require modification or
updating. If the software documentation is adequate, only minimal problems
arise when it is modified or transferred to new locations. If the formal
documentation is inadequate, or nonexistent, the new user is faced with the
formidable and tedious process of manually flow charting the program to
determine program logic and defining the program variables prior to
proceeding with any modifications. One solution to this approach is to
develop a computer aid with the capability to accurately and expeditiously
decipher the program logic and automatically provide a flow chart.

BACKGROUND

The Chief of Naval Education and Training (CNET) tasked the Training
Analysis and Evaluation Group {TAEG) to document selected software
components of the ADP portion of the Foreign Military Sales (FMS) financial
management system. The specific objectives of the tasking were to:

° describe the structure of the FMS system and its elements, along
with the logic for completing summary billing

° provide an operator's guide that would improve understanding of
the program logic and procedures necessary to use the system

. document the specific system programming details of the FMS FY 80
costing/billing programs.

At the outset of this effort, little formal documentation was available
other than comments contained in the program software concerning program
structure and use. In order to understand how the programs worked, it was
necessary to determine program logic and define software variables and their
interrelationships. The need to accomplish this formidable labor intensive
effort as the necessary prelude to achieving the FMS study objectives served
as the impetus for automating this process.
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PURPOSE

This document describes a computer aid designed to decipher and
automatically flow chart computer program logic and provides the computer
code necessary for this process. This computer aid reduces the labor
intensive manual process of producing a flow chart for an undocumented or
inadequately documented program. This TAEG developed program (hereafter
called BASCHART) automatically produces an annotated flow chart for any
program that uses WANG (MVP) BASIC-2 programming language.

ORGANIZATION OF THIS REPORT

In addition to this introduction, one other section and th: :e
appendices are provided. Section Il describes the BASCHART flow charting
program and its development and provides a detailed user’'s guide. Appendix
A provides a system diagram of the BASCHART program showing the
interrelationships between the subsystems contained in the program. It also
contains a listing of the subroutines with brief descriptions of their
purpose. Appendix B contains definitions of the BASCHAPT alphanumeric

variables. Appendix C provides the WANG BASIC-2 computer code for the flow
charting program.
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SECTION 11
SYSTEM DESCRIPTION AND USER'S GUIDE

This section briefly summarizes the development of the BASCHART _
program, describes the hardware requirements, and Contains a user's guide
for the BASCHART.

= DEVELOPMENT HISTORY

The WANG MVP flow charting program is an extensive modification of an

- existing program developed at the University of Central Florida, Orlando.
In the conversion, many of the unique WANG functions were implemented to
provide as complete a documentation system as possible. The original
program, operated in a batch environment, was designed to work in Harris
BASIC on relatively short and nonComplex programs. BASCHART is an online
interactive program that can be used on any WANG BASIC-2 program regardless
of program length or programmers' writing technique. The program can also
isolate a given segment of a program and flow chart only that portion. The
user is provided substantial flexibility because BASCHART has been modified
to interact with the WANG operating system and disk catalog structure.

HARDWARE REQUIREMENTS

BASCHART is written using WANG BASIC-2 and can be operated on a WANG
2200 MVP within a 56K partition. The user should have a lipe printer
available and must supply the BASCHART program with the program to be flow
charted from either a floppy disk or a fixed disk storage medium.

BASCHART OPERATING PROCEDURES

It is assumed that the required computer hardware (CRT, DISK DRIVE, and
LINE PRINTER) is available to the user intending to use the BASCHART
program. Ipitializing the equipment is an extremely easy task. However,
because of the many possible equipment configurations, it is desirable that
personnel knowledgeable in WANG equipment set up the system for subsequent
use. Arter loading and starting the execution of program BASCHART, the
following screep will appear.

BBEBLSB A 555555 cceccee H H A RRRRRR TITUHITT
8 g A A 5 C H H A A R R
gasBeBs A A 555555 ¢ HHHHHHH A A RERRER T

- 8 8  AAAAAAA S C H H AAAAAAA R R T
8 B A A 3 c H H A A R R T
BBEBBB A A 5555535 ¢Ccece H H A A R R T

This program is designed to create a logic flow chart of any active
program on disk in the BASIC-2 language.
Is 1t your intention to run the program 'BASCHART'? (Y/N)
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Entering an N will return the user to the WANG operating system.
the user enters a Y, the following screen will be displayed:

*%k%%  DISK ADDRESS YOUR PROGRAM  *****

DISK ADDRESSES AVAILABLE: 325 825 365 D10 D11 D13

ENTER DISK ADORESS __ _

The user must now enter the disk address where the program to be flow-
charted is located. Entering a valid disk address will enable the program

to scan the specified disk directory and avtomatically present the following
display:

DISK D11 CATALOG OF PROGRAMS

40,
41,
42,
43,
44,
45,
46,
47. BASCHART
48. BASICout
49, BASchart

FN '4 = END PROGRAM / FN '5 = SEARCH / FN '6 = BASCHART PROGRAM

WO 0D ~Jh U £ Ll MY -
P R T R T T

510 TOTAL PROGRAMS PRESS RTN/FN?

This display lists the programs contained at the disk address
previously specified. This initial display contains the first 49 programs,
after that the programs are presented in groups of 50. Pressing RETURN will
cause the next group of SO programs to appear. Repeating this process will
present succeeding groups of programs until all the programs available at
that disk address have becn displayed. The total number of programs
available on the disk is continuously displayed at the bottom of the screen.
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Selecting FN '4 = END PROGRAM will return the user to the WAWG
operating system.

If the user does not know the entire name of the program or its correct
spelling, use the search capability of BASCHART, special function Key 'S.
Selecting FN 'S = SEARCH will cause the screen to display the following:

#xer  DISK 0Ll CATALOG OF PROGRAMS — wiww»
10. 20, 30. 40.
1. 11. 21. 31. a1,
2. 12. 22. 32. a2,
3. 13. 23. 33. a3.
a. 14. 24, 34, aa,
5. 15. 25. 35. as,
6. 16. 26. 36. 46.
7. 17. 27. 37. 47. BASCHART
8. 18. 28. 38, 48. BASICout
9. 19. 29. 39. 49. BASchart
INPUT CHARACTER STRING: B A S

The user is required to input a character string that approximates the
program name. Using this character string, a search of the existing catalog
index will be made and all the programs contained on the disk with that
character string will be displayed as indicated below:

wkkkdk  DISK D11 SEARCH  *keww
47. BASCHART

48. BASICout
49, BASchart

Three files were searched out with string BAS.
FN '4 = END PROGRAM / FN 'S = SEARCH / FN '6 = BASCHART PROGRAM
510 TOTAL PROGRAMS PRESS RTN/FN?
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The user should now be able to identify the specific proaram to be
flow charted.

Once the user has identified the desired program (either by entering
program name or by using the search function, FN '5) and located the program
number, special function key '6, FN '6 = BASCHART PROGRAM, is used to
initiate the subroutine by which the number of the prodram (in this instance
47) to be flow charted is entered.

Pressing FN '6 will cause one of the following screens to be

displayed. If the user has previously employed the search function (FN '5},
the following will appear:

*xxk  DISK D11 SEARCH  wwwwx

47, BASCHART
4B. BASICout
49, BASchart
Three files were searched out with string BAS.

WHAT IS THE NUMBER OF THE PROGRAM?

If the user knew the program name and consequently pressed FN '6, the
following will be displayed:

*kkkx  DISK N1l CATALOG OF PROGRAMS — wikww

10. 20. 30. 40.
1. 11. 21. 31. 41.
2. 12. 22. 32. 42.
3. 13. 23. 33. 43,
4, 14, 24, 34, 44,
5. 15, 25. 35. 45,
6. ib. 26. 36. 46.
7. 17, 27. 37. 47. BASCHART
8. 18. 28. 38. 48. BASICout
9. 19. 29. 39. 49. BASchart

WHAT IS THE NUMBER OF THE PROGRAM?
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Once the user enters a3 valid program number by either alternative, he
has identified the specific program to be flow charted utilizing the
BASCHART program.

After entry of a valid program number, a sequence of questions :s asked
pertaining to printer address, program line number (starting and stopping
for the flow chart), and program subroutine structure. The first screen
requests a valid printer address.

PRINTER ADDRESSES AVAILABLE: 204, 215, 216, 211, 005

SELECT PRINTER ADDRESS:

Entering the desired printer address will cause the following screen to
appear:

PRINTER ADDRESSES AVAILABLE: 204, 215, 216, 211, 005

SELECT PRINTER ADDRESS: 215

DO YOU WANT A HARD COPY PRINTOUT DF YOUR ENTIRE PROGRAM? (Y/N)

If aY is entered, the entire program will! be flow charted and printed.
If an N is entered, which indicates a desire to print only a portion of the
flow charted progqram, the following display will appear:

At what line No. do you want a hard copy print to start?
If first line No. of program, type in '0000'==9

At what line No. do you want the hard copy print to end?
If last line No. of program, type in '9999'=spm

{Processing is done from the start regardless of where your line No. begins)
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The user must now enter the starting and stopping line numbers of the
partion of the program to be flow charted.

NOTE: [f printer address 005 (CRT) is selected, questions pertaining
to starting and ending line numbers will not appear. The entire flow charted
program will appear on the screen in a continuous rollup display.

Once the program iine pumbers are entered, the following display,
requesting the inclusion of remarks and image statements, appears:

D0 YOU WISH TO INCLUOE THE REMARKS AND IMAGE STATEMENTS IN THE FLOW CHART?

(Y/N)

A Y response will include all program remarks and image statements in
the flow chart. An N response will exclude all statements of that type and
results in a flow chart containing only program ltogic.

Regardless of which entry is made, the following screen will appear:

If your program has marked subroutines, are all of them after the
main program?

Will cause the oversized heading, 'SUBROUTINES', to be printed
upon encountering the first marked subroutine. Everything after
this is assuied by the program to be subroutine connected.

Will treat @il subroutines as if they are found within the main
program. No oversized 'SUBROUTINES' heading is printed.

SELZCT OPTION (Y/N)
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A Y response will cause the BASCHART program to print the heading
"SUBROUTINES" when it encounters the first subroutine in the program being
flow charted. This signifies that the main program is complete and
everything that follows the SUBROUTINE heading is, in fact, a subroutine.
If the user inserts an N, no heading will be printed and the BASCHART
prograqa will treat the subroutines as if they are contained in the main
program.

Finally, a list of all the user's responses js presented providing
the ability to re-input the data if erroneous results were entered.

Your program name is BASCHART

Your program is on disk address D1l
Your program will be flow charted on 215
You want a printout of the entire program NO

Starting at line number
Ending at 1.ne number

You want remarks & image statements included

Your marked subroutines follow the main program...

Key return to continue, any other key to re-input data

After the user enters the desired response, BASCHART will proceed to
flow chart the requested program. If a portion of a program is to be
flow charted on a printer, and that portion does not begin at zero, the
screen will display the flow chart of the program beginning at the first line -
number. The reason processing is done from the first Line Number,
regardless of where the user would like the flow chart to begin, is simply to
know if printing is started in a loop or branching sequence. When the '
starting Line Number to be printed is encountered, the screen displays the '
status, while fluw charting i< done at the printer.
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ODuring the flow charting process, Lhe BASCHART program will keep the
user informed as to status hy diSplaginu the following screen.

L mewreaning >335 55553555

0190 IF D7$="GOR"  THEN PRINT HEX{03)

now at sector # 36086 numbered statements in sector: 1
Ending sector # 36219 Parcentage of processing completed: 2%

NOW FORMING A FLOW CHART OF RASCHART ON PRINTER 215

l REMARKS ARE BEING -INCLU.OEO]

OPERATOR NOTE: PROCESSING TIME VARIES WITH EACH PROGRAM,
THE AVERAGE IS 10 MINUTES FOR EVERY 30 SECTORS.

The status screen displays the line that is currently being flow charted,
the ending sector, the sector being flow charted, and the percentage of
processing completed. Once finished, the program returns to query the user
as to any more flow chart requirements at this time.

BASCHART PROGRAM FLOW CHART

This subsection contains an exampPle of the automated flow charting
output produced by the BASCHART program. Program comments are suppiied by
BASCHART during the processing and at the epnd of an entire printout. The
comments can range from remarks about the programming technique to remarks
about a command or commands that coulid not be transliated properly from
hexidecimal or exceeded the parameters of the BASCHART program.

v 14
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Flow chart of program BASCHART
LLELLEELLELLE Ll 0888800 8E80 7070077080077 0077070000807770777020800000080000077777007¢7¢2777

REM %! 'BASCHART' makes a flowchart of any given program
REM ! ( Charles C. Johnson ) TAEG - U.S. NAVY Software
REM N.T.C Orlando, Fl.
REM % dimensioned for sector reading

1

............... 0120
PROCESS
: ofzo : Com Zl
0120 DIM Z$(256)4,Q03$(256)2,Q02$(256)2,Q132,Q0%2,%3(256) ,T$8
v

ooooooooooooooo

R ——

13

15
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R

L I I A L I I T T N E I T F R T F I
% i NOW FORMING A FLOW-CHART OF ##t#it#### ON PRINTER M} H
% 13 33 $D033 81 8% I oD% orose olote oy sy o8Y s 8% sl ordosrotrorr st ol

............... 0170 -
PROCESS
0170 SELECT PRINT 005(80)
....... E.......
v
:
/=n=z=zzszzzz==2/ 0170
[ emmmmmcmaee /
( ( PRINTING { (
W e —————— *
W —— *
) )
/ 7
/  PRINT / HEX{OF );HEX(D3)

............... 0180
PROCESS
0180 s DIM A2%124,829124,C23124,0291 24,F$1 26, F2$1 24, K231 26, L331 24, S951 24
0180 : DIM E$10,N$5,U1$3
. 0180 : DIM L1$(50)124,L2%(50)125 .
. 0180 : OIM FO(30),V(30)
0180 : Gl=0...
v

16

14
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!
!
!
/#0190
/
/ »
/ IF *N2=0000

—
o
—

-.-.-.-{.-Z.-

/*0190
/ *
/ *
/  IF *07%$="005"
/ THEN =
* / [YES) /:::::_::::::::::/
* /:a::::::::] / /

( PRINT { HEX(03)
* ' *

T e i S A
-t 1

—
o
—

el L T T - T

7%0190
/ »*
/ *
/ IF *07§=215"
/ THEN $ OPEN /215
/
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[ ]
L]
¥
.
¥

/*0190
P
/ »*
!/ IF *073="216"
/ THEN § OPEN /216
* /
*
* /
* 7/

*
S

S g gm .-<.-

/*0190

P

/ *

/ IF *D7$="204"
/ THEN $ GPEN /204

1
.
¥
-
1
.
1
.
¥
-

/*0190
/ *
/ »*
/ IF *D7§=r211n
/ THEN 3 OPEN /21
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............... 0200
PROCESS
0200 : S93=HEX(20)
....... ;........
- v
|:
- !
!
/*0200
PR
/ »

/ IF *D7%="005" OR N2[ Jo0oO
/ THEN 08%="005"
» /

-
*apxpnnnnr 0200

* ELSE » :-.::::::]—--.—
R

1

-

-
e e .y P O

- - - - - - - - - -
o
Q
N
8
j o
o
LY
&

-
I
1
[}
1
1
[}
)
1
I
1
mm
1
I
|
1
1
1
I
1
-

HE e

0200 : SELECT PRINT [083] (130)

17

19
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APPENDIX A

SYSTEM DIAGRAM OF BASCHART PROGRAM
AND
BASCHART SUBROUTINE LISTING




61

21

Q

ERIC

Aruitoxt provided by Eic:

INT!
ASCHARS SUBROUTINES

REFERENCED OFTEN BY

UINES WIICATE TWO
WAy FLOW BETWEEN
SUBROUTINES

ALL SUBROUTINES ARE CALLED UP,
PAQCESSED, AND CONTROL THEN
AETUANS TO THE PREVIOUS
SUBRQUTINE. EXCEPT:

SEARCH QUT COMMAND
OF [FOA. NEXT. REM,
GOT0, GOSUR)

SEARCH FOR REMARKS,
SEPARATE LINE NO. FROM COMMAND
= CHECK MODULAR [FOR_NEXT)

SEARCH OUT COMMAND
OF [PRINT. INPUT. GOSUS, 0OTO.
$TOP. ENO. RETURN)

BASCHART MAIN BODY:

READ SECTORS FROM
DISK, TRANJLATE WNTO NO.
STAYEMENTS

1w '“‘““*@!’

MOST PRANT o
»” SUBROUTINES I’ "
AEFERENCED 138 TIMES
hid g
15
ir
——‘t:-:']_|
" I d
3 "0
o
F, 0 i ‘
sam B B L—‘
= -
e b ad I P »
ot
- .
- o ——l"\-—-- *
et T e e
r-h
o] | - ¥ »
L] 85 T
"I }
" -3

Figure A-1.

Interrelationship of BASCHART Subroutines
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BASCHART SUBROUTINE LISTING
Subrout ine Lin Purpose

‘4 3680 Print direction lines branching horizontally in and
out of the flow of logic

'8 3650 Print (down) direction lines with arrows, prior to
printing a new sequence in the flow chart

1670 Search new command string for (ON..GOSUS,
ON..GOTQ, FOR..NEXT, REM, GOTO, GOSUB),
AND send to appropriate subroutine

Search command string for (REM, %),
separate the line No. from the command,
in modular phase check for (FOR..NEXT)

Modular print routine or comment on
(IF..THEN) or (FOR..NEXT) statement

Search new command string for (IF..THEN, PRINT, INPUT,

STOP, END, LOAD, RETURN) AND send to appropriate
subroutine

Print (FOR symbol) in a {FOR..NEXT)
Loop, branch gut for start of loop

Print (NEXT symbol) in a (FOR..NEXT)
Loop, branch in for end of loop

Print routine for (ON..GOTO, ON..GOSUB)
Print (GOTO symbol)

Print (STOP, END, LOAD symbols)

Print routine for (IF..THEN) branching sequence
and symbol

Print routine for ELSE, ERROR)
Loop branching sequence, begin Loop

Print routine for (ELSE, ERROR)
Loop branching sequence, termipate Loop

*One of three main directional subroutines that
decide, based on the present command string, what
print subroutine to call up and process.
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BASCHART SUBROUTINE LISTING (continued)
Subroutine Purpose
'75 Print REMARKS from program being flow charted

'80 Print routine for (data process) symbol,
unidentified commands default here

'8l Print routine to end (data process) symbo?l

'82 Print routine for (PRINT symbol)

182 Print routine to end (PRINT symbol)

'85 Print (RETURN symbol) and/or comment on, no
(STOP) or (END) encountered prior to this
subroutine

Print flow chart (down) direction lines or straight
or in branched, nested Loops

Print comment on Instruction number out of order

Print comment on Instruction number
exceeding the program parameters

Print routine for Loop flow direction arrow
('$' or '{") up or down

Search the cowmand string for the Operand,
or a second main command statement

Print comment on illegal BASIC-2 Language
statement encountered

Loop nest counter for the (FOR..NEXT)
sequence, check count is within parameters

Print comment on unmatched Loop complement
encountered

Search New command string for the First and Last
statement of the program and the First and Last
statement of a marked subroutine, print summation
comments at end of program run
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APPENDIX B
BASCHART ALPHANUMERIC VARIABLES

22
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BASCHART ALPHANUMERIC VARIABLES

holds the command string, after isclating f-om the disk sector
and translating from hexcode to normal text

holds the current command string line number
holds the first word located in the current command string

holds the command string, other than the first isolated word of
the string

holds the operator input 'Y' or 'N' on the guestion of marked sub-
routines following the main program body

holds the operand section of the current processed command string

holds the second command encountered in a large string command
(double command string) {i.e., ELSE, ERROR, IF..THEN)

holds the printer address

holds the temporary printer address

holds the disk address

holds the referenced 1ine numbers in (ON..GOTO}, (ON..GOSUB) statements
holds temporary first word of the current command string

holds the variable and starting value in a (FOR..NEXT) statement,
to use later in identifying the end of loop

holds the (FOR..) or {..NEXT) command in the modular phase of the
flow chart being created

holds the (FOR..) or {..NEXT) command during a check routine to match
each with its correct complement

holds the present statement line number

holds the locations of the starting line nurbered statements, for
each sector of the program being processed

holds the location of the end of sector data marker {FD) or (FE) for
each sector of the program being processed

holds the first byte of each command string and, if needed, the trans-
lated ASCII of the hexcoded command byte

holds a blank field, used in translating statements during the
flow charting sequence of the program

23
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BASCHART ALPHANUMERIC VARIABLES (continued)

T$ holds the name of the program being flow charted

I1$ holds the temporary value of 'S9%', used as a flag when encountered to
indicate some operation was completed

12§ holds the entire (intact) command string, while elsewhere it is i
being broken down and processed during the flow chart seguence

Ul$ holds the location in a command string, while being read from the
sector, of the actual end of the statement, not counting the *:' B
{colon), which can be a statement separator

1% holds the operator input 'Y' or 'N' on the question of including

remarks and image statements in the flow chart output




o

F E

5%

as8( )
Q78( )
Ws( )
xs()
150)
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BASCHART ALPHANUMERIC ARRAY VARIABLES
holds the sorted sector location of each beginning string command

holds the stored, nested {FOR..NEXT) statement, to match against
each equal complement

holds the stored line number of each nested, starting
(FOR..NEXT) statement

holds locations of each start of numbered statements in
each sector, read by the program

holds locations of each start of nonnumbered statements
in each sector, read by the program

holds the ASCII equivalent of a hexcoded command
holds the hexcoded commands used in the BASIC-2 lLanguage

holds the sector position of each ":" mark, and later each "%",
in the sector currently being read

holds the work array for the MAT SORT command

holds the entire sector being read by the program

holds the temporary location of "%" statements in the Process of
isolating string commands, later it holds the sorted location, in

the sector being read, of each string command prior to its being
translated from hexcode into ASCII
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10/25/82 BASchart PAGE 1
PROGRAM L ISTING

10 REM %!

10/25/82 BASchart PAGE 2
PROGRAM L ISTING

BASchart - start program for

the BASCHART flowchart: REM ! [ Charles C. Johnson ] TAEG-U.S. NAVY S
oftware : REM N.T.C. Orlando, Florida

20 REM C${450)8 - File Names from the Disk Oirectory.

30 REM C1%$2 -~ File Status in hex.

dimensioning

60 COM 09%3,T$8,08%3,07$3,Q4$(123)10,Q5${(123)10,21$1,C$1 ,N2,N3
:0IM N2%4 ,N3%4, 22%1,23$3,24$3,25%3,A%3
:0IM N$8,5%2,52%2,2%$3,2131
OIM B$(16)16,C$(1100)8,C13$2,23(1100)8,.$(1100)2,w${1100)2: REM %---

+$PSTAT="BASCHART"
C${)=ALL(FF)
IF Asl THEN 230
:IF Z1=1 THEN 210
PRINT HEX{06)
¢FOR G=1 TO 3
sE=ll
F=36
tH=0
H:H'l-].
:PRINT HEX(0306)
iE=E-l
tF=F=4
tPRINT HEX{06) ;AT{E,F);BOX(H*2,H*8)
:IF E[]JO ANO F[]JO THEN 110
INEXT G
tPRINT HEX{03)
120 % BBRBBB A 555555 A RRRRRR T
TTTTIT
130 % B B A A S H A A R R
T
140 % BEBBBB A A S5%555S HHHHHHH A A RRRRRR
T
150 % B B AAAAAAA H AAAAAAA R R
T
160 % B B A A S H A AR R
T
170 % BBBBBB A A 585555 H A A R R
T
180 PRINT AT(7,0);
sPRINTUSING 120
:PRINTUSING 130
:PRINTUSING 140
:PRINTUSING 150
:PRINTUSING 160




Technical Note 3-82

10/25/82 BASchart PAGE 3
PROGRAM L ISTING

:PRINTUSING 170
190 PRINT AT(17,10);"This program is designed to create a logic flowcha
rt of"
:PRINT AT(18,12);"any active program on disk in the Basic-2 language.
"
200 Z1$=HEX(0D)
:PTINT)AT(ZZ,?);"IS it your intention to run the program ’BASCHART! ?
Y/N)?;
:KEYIN Z1$
:IF Z13="N" OR Z13="n" THEN GOSUB ’4
:IF Z13[ ]"y” AND Z13( )"y" THEN 200
:PRINT HEX(03)

210 A=1
220 FEM %
sa=z====== SELECT QISK
.coswe 20

230 DATA LOAD BA T#1,(0)8%()
+ERRORPRINT HEX(07)
:G0TO 220

2&0 bR L i d s et dad e el t et ad il ta gttt ettt et ettt ittt
L a2 2112l )

250 % * Now Loading All the Active Programs on #i#
#*
- 260 % P22 222ttt ettt e e dd T AT AL LL LTS L L LT T L LT Ty
b2 22323
270 PRINT HEX(D306);AT(8,0);
:PRINTUSING 240
:PRINTUSING 250,09%
:PRINTUSING 260
10
280 S2$=5TR(B$(1),1,2)
:5=VAL{STR(523,2,1))
290 S$=ALL (FF)
:L.=0
:l.1=0
:C1$=HEX(1080)
300 PRINT HEX{(06);AT(18,25) ; "LOADING CATALOG”;
310 REM %

0 CS() =mI3==3==sn
320 S$=ADOC BIN(1)
330 IF S$]=528 THEN 420
340 OATA LOAD BA T#l,(S$)86()
2 350 PRINT AT(18,45,5)3AT(18,45); S;
15=5=-1
360 FOR J=1 TO 16
28

31
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10/25/82 BASchart PAGE 4
PROGRAM L IST ING

370 IF STR(B$(J),1,2}[ ISTR(C1$,1,2) THEN 390
380 L=L+l
:C3(L)=STR(B$(J),9,8)
390 NEXT J
400 GOTO 320

410 REM %

420 PRINT HEX{06);AT(18,25);" Sorting the Catalog
:IF L=0 THEN 500
tMAT SORT C$() TO w$(),L$()
430 MAT MOVE C$(),L3$(1) TO C23(1)
:PRINT HEX{0306)
440 FOR v2=1 TO L
445 PRINT HEX(06);AT(0,20);"####+% Nigk ";093;" Catalog of Programs #wxes
n

450 IF M00{L2,10)=0 THEN Ll=L1+15
460 IF L1 [66 THEN 480
:L1=0
470 GOSUB 810
480 PRINT HEX{06); AT{MOO{L2,10)+3,L1);1L2;TAB{LL+4);C2%(L2)
490 NEXT L2
500 GOSuUB 810
:L1=0
:GOTO 440

540 REM %

OUT INE

550 OEFFN'S

560 PRINT AT(22,0,79)

570 PRINT AT(22,20);"Input character string:";
:LINPUT-NS

580 IF Ng[ )" " THEN 600

590 PRINT AT(22,0,79);AT(22,0);
tRETURN

600 MAT SEARCH C23(),=N3 TO L$()
610 IF L$(1) HEX(000O) THEN 640
620 PRINT AT(22,52);"NOT ON FILE"
630 GOTO 570

&40 J,I1=1
:J1=2
:Y1l=0
:FOR K=0 TO 21
:PRINT AT(K,0,80)
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10/25/82 BASchart PAGE 5
PROGRAM LISTING

sNEXT K
:K=1
650 IF L$(J)=HEX{000D) THEN 780
655|FRINT HEX{06) ; AT{0,20) ;"###4* Oisk ";093;" Search of Programs ##sa»

660 X=vAL{L$(J),2)
670 Y=INT((X-1)/8)+1
680 IF yl=y THEN 715
690 I=M0D(J1,10)+1
700 IF I[L]1 THEN 720
710 I1=I1+15
:Jl=1
:I=2
+IF I1]70 THEN I1=0
:GOTO 720

715 IF M00(J,45)(]J0 THEN 760
:PRINT AT(18,12-LEN{N$));K~1;"Files were searched out having ";N$;* (
more on next screen)"
:GOsSUB 810
1 I=2
:J1,I1=1
:GOTO 760

720 IF MOO(J,45)[]0 THEN 730
:PRINT AT(18,12-LEN{N$));K-1;"Files were searched out having ";N$;* (
more on next screen)" “
:GOSUB 810
1122
:J1,1I1=1
730 FRIN]T AT(I+3,11+&);BUX(I,Q);AT(I+3,II);Y;AT(I+3,II+5);C2$(Y)
K=K+
740 Yl=Y
750 Jl=J1+1
760 J=J+1
770 IF J[=L THEN &50
780 PRINT AT(18,20-LEN{N$));K-1;"Files were searched out with string ";N

:60SU8 810
790 N$=ALL{20)
:G0TO0 570

800 REM %

z=z======= LOAQ ROUTINE

810 PRINT HEX(06);AT(20,0,79);AT(20,2);"[ FN'4 = End / FN'5 = Search / F
N'6 = Program you want to run on BASCHART 1"
:PRINT HEX(06);AT(22,0,79);AT(22,17);L;" Total Programs nHEX(06);
:INPUT ® PRESS [RTN/FN] " ,A$

820 IF A3=HEX(0D2020) OR A$=" " OR A$="[R]" THEN 830

30

33
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10/25/82 BASchart PAGE 6
PROGRAM LISTING

:Fl$="[R]"
:GOTO 810

830 PRINT HEX(03)
*RETURN

s======== DEFFN'205 / SELECT

0ISK SUBROUTINE ====zz=====

850 OEFFN '205
:PRINT HEX{03);AT(12,11);"Disk Addresses available: 325 B25 365 010
0l1 012 013 B20";AT(13,38);"014 015 030 031 D32 033 034 L35"; AT(12,8
);B0X(2,61) ; AT(9,9) ;"###* 0isk address of the program you want to Flo
wohart wesen

860 PRINT AT(18,24);"Select Disk Address: “;
:Dg$=ll "
:LINPUT-D93
:PRINT HEX(06)
:IF D9%=" " THEN GOSUB ‘4
:IF POS("3B0"=STR (D93, ,1) )*P0S("123456"=5TR(D9$,2,1) ) *P0S("012345%=
STR(D%Y,3,1))=0 THEN 860
1SELECT #1(D93]
tRETURN

870 REM %
========= [JEFFN" UR
N START S===cmmaczz
880 OEFFN'4
:$PSTAT="
:COM CLEAR
:RETURN CLEAR ALL
:LOAD T “START®

:ERRORPRINT HEX{03);AT(8,19);"NOT ABLE TO LOAQ START®

890 REM %
. ========= JEFFN'6 / LOAD BASCH
ART =E-S======
900 QEFFN'6
910 PRINT ﬂT(22,0,79)
920 2=0

:PRINT AT(22,10);"
"
1PRINT AT{(22,16);"WHAT IS THE NUMBER OF THE PROGRAM: ;

1 g4
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10/25/82 BASchart PAGE 7
PROGRAM LISTING

LINPUTZS
:IF 2$=" " THEN RETURN
:CONVERT 2§ 10 2
:ERRORGOTO 920

930 21$=HEX{00)
+IF ZJL OR 2[1 THEN 920
:PRINT AT{22,14);"

[ 1]

:PRINT AT§22,16);"IS ";C23(2);" THE PROGRAM YOU WANT 2 (Y/N) *;
:KEYIN Z1
940 IF Z13="N" OR 21$="n" THEN 920
(IF Z1$[ J"y" AND Z13[J"y" THEN 930
950 DIM DB$(5)3,C832 '
(PRINT HEX(03);AT(9,13);"Printer Address available: 204 215 216 211
005"
:PR;TT AT(12,21);"Select Printer Address: “;
:DB - " "
:LINPUT-D8S
960 STR(DB3(),1)= "204215216211005"
:MAT SEARCH D83(),=08% 710 C83 STEP 3
:IF C83=HEX(0000) THEN 950
970 DATA "ﬂND", "RLN", IIC LEmll’ IIRENLMBER" , " TPE L] , llmll , L] DISK L] , " TWII , IIXURII ,
"KEYIN", “COPY "
:DATA "DSKIP","LIMITS®,"LIST", "SAVE", "CONTINUE™, “"NEXT","IF","GOTO", "G
0SUB", "RETURN ™ “"FOR"
:DATA’ IIDATA"’"READII’II LET ll’ "LI"PUT","B“D", IIDIMII ’ "STLP", "TRI'-\CE","CN", IIL
SII’IIALLII’ICLDSE"
980 DATA “DAC","DSC","SuB",“ROTATE®,"PACK", "UNPACK ™, “BOOL",» ADD", "INIT*,
llmRURll lllel
:DATA ll'\}ERIFYII’llmmyncsll’IIBEGII’"UFFI‘I’"CIII’IICO"’l‘lDll’llRll’ﬂUDENll’llLIN
HJTII IIELSE"
990 DATA "ROUND","SPACE","PRINTUSING", "CONVERT ", "MOVE ", "PLOT", "PRINT", "R
EM" lllil’llRESTOREII
:DA"I‘A IOSELEC Tll' llLUADII , IIHAT ll’ IIPLUT ll’ lIREwINDII ’ "BRCKSPACE", IISKIP" , llSCRAT
CH" llmll IIDCII
DATA IUB?" L] THENII IITOII NSTH:NI llGll llPll IIBTI‘! IISTR(" llHEx( L] "RI:" ll%ll I‘IBI
N(ll mLEN("
lum DATA "Vl'-\L(","NLM(","F’US(","#","ATN(","SIN(","CUS(","mC(","TpB(","[E
FNII
?ATA IIF'E'" II#PIEI llms(ll "CUS(" IIEXP( " IIINT(" lle( L] I‘ISIN(" OISGN(" "SQ
R{™ llRND L] lle L]
?ATA llT?N(l‘l llF(Ix( L] IIHEXII llsl‘i IILGT(" IIHEX( " IIAT(" llHExu.'(ll I‘IHAX(I‘! IIMI
N[ IMUD L] llvER "
1010 REM
1020 DATA "BA","82","81","83", "BF", "BB", "BE","BD","BC","BB","B?"
:DATA llagll “8 L] IISUII llB L] "B‘l" IIQDlI llg:‘ nn " IIQA " ll9 L] ll9Ell
1030 DATA l197ll:llggll:ll91ll:ll959ll:ll96ll:ll93n:ll95ll:I‘lgggll:llgall:llEgll:llﬂll
1040 DATA "EQw. WG ¥BE®  nG3w  WBAS. WGan. wpan. #E7" mBgn’ wBan  nFON
] ] ] ] H ] ] H ] ]
1050 DATA 1F21, 164, P30, A7 1,908, W40, 0F 1,201, VA2, 06, 01
lusu.DATA l‘lBl l‘l: llBle:llmll:llDBll:lngll:llDAII:IIDBH:NDZII:IIDGII:IIDGII:llmll

32 35
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10/25/82 BASchart PAGE 8
PROGRAM L ISTING

:Dn'l‘n llw ll’ llmll’ llmll’ ll[F"’ "m"’ llmll. llw.l ’ "Dl ll’ llCBll. llCDll’ UICE"
1070 Dn'l‘n lcull ’ ltcll ’ llcl 1] ’ |C3ll ’ lca [1] ’ "Cs 1] ’ ll06ll ’ ..C? 1} ’ llcall ’ ltzll ’ "Cgll
:DnTn 'Cn". IICF"’ "92"’ llEsﬂ. llEnll’ "89"’ IUFC"’ llFsll’ "F6"’ llnll’ ﬂFall
:DAT“ lngll’llFlll
1080 REM
1090 RESTORE LINE 970
sFOR I=1 TO 123
:READ Q43(1)
NEXT I
1100 RESTORE LINE 1020
FOR I=1 TO 123
:READ Q53 (1)
NEXT I
1110 22%=" "
:07$=08%
:N2=0000
:N3=9999
:IF DB$="005" THEN 1170
:22%=HEX{0D)
1120 PRINT AT(15,6);"0D0 you want a hard copy print-out of your entire pro
gram ? {Y/N)";
tKEYIN 22%
:IF 22$="N" OR Z2%="n" THEN 113D
:IF Z2%[ ]"y" ANO Z29[ ]"y" THEN 1120
:GOTO 1170

1130 PRINT HEX(03);AT(24,3);"(Processing is done from the start regardle
$s where your line No. begins)"

1140 PRINT AT(10,10);B0x(2,58);AT{(10,11);"At what line No. do you want a
hard copy print to start ? "
:PRINT AT(11,11);"If first line No. of program, type in '0000'==]";
:LINPUT-N2$
:PRINT AT(5,2,78)
:CONVERT N2$ TO N2
:ERRORPRINT AT(5,32);".PLEASE TRY AGAIN."
:GOTO 1140

1150 PRINT AT(14,10);80x{2,58);AT{14,11);"At what line No. do you sant th
e hard copy print toend ? "
:PRINT AT{(15,11);"If last line No. of program, type in '9999t==]";
:LINPUT-N3$
:PRINT AT{(5,2,78)
:CONVERT N3% TO N3

:ERRORPRINT AT(5,32);".PLEASE TRY AGAIN."
:GOTD 1150

1160 IF N3IN2 THEN 1170

:PRINT AT{(5,20);".S0rry, Your line No.'s are out of order."
:GOTO 1140

1170 213 =HEX(00D)
:PRINT HEX{03);AT(5,0);B0x{(2,78)

33

36
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10/25/82 tASchart PAGE @
PROGRAM L ISTING

tPRINT AT(5,2);"Do you wish to include the remarks and image statemen
ts in the flow-chart?"

tPRINT AT(6,36);"(Y/N)";

tKEYIN 21%

+IF Z1$="y"” THEN Z1$="y"

(IF 21%="n" THEN Z1$="N"

:IF Z1$="N" OR Z1$="Y" THEN 1180

:GOTO 1170

1180 C$=HEX{0D)
:PRINT AT(10,0);80x(10,79);AT{10,1);"If your program has marked subro
ucines,are all of them after the main program?”

1182 PRINT HEX(06);AT(13,5);"Y =] Wwill cause the oversized heading, 'SUBR
OUTINES’, to be printed";AT(14,10);"upon encountering the first marke
d subroutine. Everthing after™;AT(15,10);"this is assumed by the prog
ram to be subroutine connected."”

1184 PRINT HEX(06);AT(17,5);"N =] will treat all subroutines as if they a
re found within the";AT(18,10);"main program. No gversized 'SUBROUTIN
ES' heading is printed.”

1185 PRINT AT{11,36);"(YMN)";
+KEYIN C$
+IF C$="y" THEN C$="Y"
:IF C3="n" THEN C$="N"
:IF C$="N" OR C$="Y" THEN 1400
:GOTO 1170

1190 % 23 s 38 3 33 23 88 g3 30 Y ogyofyotrotyotyoteosroyosyotyotyo ot
1200'i ;; T

1210 % ::

1220 % :: Yo;; program name is

HHEHEHE
1230 % ::

1240 % :: Your program is on disk address «..ceeeeececccesscncsccnns
HHE e

1250 % ::

1260 % :: Your program will be flow-charted on ...eceeeesescsscscens
#iE 22

1270 % :: Your program will be flow-charted on the ceceeeersesnsnnss

SCREEN ::
1280 % ::

1290 % :: You want a print-out of the entire program
# 1
1300 % ::

1310 % :: ) Starting at line number ..... #HHH

34
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10/25/82 BASchart PAGE 10
PROGRAM LISTING

1320 % ::

1330 % :: Ending at line number

1340 % 2

1350 % :: You want remarks & image statements included
HHE 2
1360 % ::

1370 % :: Your marked subroutines follow the main program
HH s .
1380 % ::

Dﬁ]%:::::?::u LSS o3I oTYotTotrotroryostovrotioneonrotiotyosrot:

1400 IF N2=0000 AND N3=9999 THEN Z3$="YES"

tELSEZ3$=" NO*

+IF 21$="Y" THEN Z4$="YES"
tELSEZ4d=" NO*

+IF C$="Y" THEN Z5$="YES"
tELSEZ5$=" NO* .

tPRINT HEX{03)

PRINT

:PRINTUSING 1190
:PRINTUSING 1200
:PRINTUSING 1210
:PRINTUSING 1220,023(2)
:PRINTUSING 1230
:PRINTUSING 1240,09%
tPRINTUSING 1250

:IF D7$[ ]"005™ THEN PRINTUSING 1260,07%
(ELSEPRINTUSING 1270
:PRINTUSING 1280
:PRINTUSING 1290, 23%
PRINTUSING 1300
:PRINTUSING 1310,N2
:PRINTUSING 1320
:PRINTUSING 1330 ,N3
:PRINTUSING 1340
tPRINTUSING 1350, 243
:PRINTUSING 1360
:PRINTUSING 1370,25%
:PRINTUSING 1380
:PRINTUSING 1390

tPRINT AT(S,65);80%(1,9)

1430 Z2%=" *

:PRINT AT(23,6);"Press RETURN to continue, any other key to re-input
data ==] ? "

+KEYIN 22%

:IF 223=HEX{00) THEN 1440
:Z21=1
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10/25/82 BASchart PAGE 11
PROGRAM L ISTING

:09%,07%,N2%,N3%,2$, 21$,C$=HEX(20)
tA=0
:GOTO 80

1440 PRINT HEX(03); HEX(020402020€) ; AT(8,18); "Now Loading main BASCHART p
rogram”
:1$=L2$(2)
tRETURN CLEAR ALL
:LOAD T"BASCHART"

9000 REM %

GENERAL SUBROUTINE

:PRINT HEX(O30E);"YOU HAVE LOADED 'OEFFNG' THE GENERAL SUBROUTINESY;
HE X(0A)

:LIST

sEND

90L0 OEFFN 'O "SCRATCHT"; HEX(22);"BASchart™; HEX(22);":SAVET ()";HEX(22);
"BASchart";HEX(2200)

9070 OEFFN *31
1G05L8 4
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10/25/82 BASCHART PAGE 1 .
PROGRAM L ISTING

100 REM %!

10/25/82 BASCHART PAGE 2
PROGRAM L ISTING

'BASCHART' makes a flowchart

of any given program
110 REM ¢! ( Charles C. Johnson ) TAEG - U.S. NAVY Software: REM

N.T7.C Orlando, Fl.
120 REM %

dimensioned for sector readin

g
:COm 21
:0IM Z3(256)4,Q38(256)2,029(256)2,Q01$2,00%2,X3(256),738: REM % Zimens
ioned for the statement conversion
:0IM Q73(123)2,963124
130 REM %

dimensioned for sorting + s*a
tement assignment
:0IM Q2(256) ,W$(256)2,L$(256)2,A3124,A13124: REM
14D % 3@ 33 23 33 83 38 33o$TossorosIoIeoIosIoseosyoirosiossoilosyoss

150% :: NOW FORMING A FLOW-CHART OF #d#4#4## ON PRINTER ###

160 % :: :;.:: SEOTT NI OSL NIt otyotorsotyosy ooy ooty

170 SELECT PRINT 005(80)
:PRINT HEX(DF)3;HEX{03)
180 REM %

dimensioning for main Program

:0IM A23124,B82%124,029124,029124,F3124,F2%124,K281 24,0331 24,593124,TL
$124,T2%124
:DIM E310,N35,U183
:0Im L13(50)124,128(50)124
:0Im FO(30),v(30)
:Gl=0
190 IF N2=D000 THEN PRINT AT(6,33);"Thinking..."
:IF D73="005" THEN PRINT HEX{03)
+IF 07$="215" THEN $OPEN /215
:IF 07%="216" THEN 30PEN /216
+IF D7$="204" THEN $OPEN /204
+IF D7%="211" THEN J0OPEN /211
200 S93=HEX(20D)
:IF D7$="005" OR N2[ JOO0O THEN D8$="005"
tELSE08$=0D7%
:SELECT PRINT [083]) (130)
:PRINT HEX(OD)
tPRINT ¥ Flow chart of pr
ogram ";T$
210 IF 083[ 1"005" THEN PRINT "/ /7777717777778 7077808080080000008070770777

37 40
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10/25/82 BASCHART PAGE 3
PROGRAM L ISTING

LELEELLELLEELEEEEELLEELELEL LI 7777770777770 07077777078777777¢720277¢7

auuns
220 PRINT * "
PRINT  (mmmemeeee )n
tPRINT " (  START "
tPRINT " (emmmemme )"
:PRINT * " -
:PRINT " v
:PRINT " tw
:PRINT " Lo .
:PRINT * L
:PRINT " "

230 SELECT #1 [D9%]
240 ldéMITS T#1,7%,0,Q0,Q1,Q1
:Q8=0
250 IF ABS(QL)=1 THEN 260
*SELECT PRINT 005(80)
(PRINT HEX(03);AT(12,8);"ERRCR, ";T$;” is not an active program";AT(1
4,8) ;"now Loading BASCHART start program”
$G0T0 730

260 Q8=Q8+1
:0ATA LOAD BA T#1,(0+Q8) x$()
tMAT SEARCH x3() ,=HEX(FE) TO Q1%
:IF Q84+0=Q0 THEN 270
<IF vaL{Q13,2)=0 THEN 260
:Q0=0+Q8

270 REM %

READ SECTORS ON DISK, ONE AT

A TIME
280 0=0+1
:DATA LOAD BA T#1,(0) X$()
290 Q23() ,Q33(),230),W3 () ,L$0) ,Q73()=ALL (00)
tMAT Q2=ZER
tE5,1=0
300 MAT RE DIM Q2(256) ,L3(256)2,w$(256)2
310 REM %

SEARCH FOR BEGINNING ANO ENDI

NG LINE STATEMENTS
320 IF STR{X$(),2,2)=HEX(0000) THEN Gl=1
:IF Gl=1 THEN 1310
330 MAT SEARCH X3(),=HEX(FD) TO Q1%
:IF VAL{Q1%$,2)=0 THEN MAT SEARCH )X3() ,=HEX(FE) TO Q1%
340 MAT SEARCH X$(),=HEX(20FF) TO QO$
:MAT SEARCH x3() ,=HEX(OOFF) TO Q2%(.
350 MAT SEARCH X$(),=HEX{3R) TO Q33()
360 IF VAL{Q0O3,2)]2 THEN QO0$=ALL(00): REM

38

41




Technical Note 3-82
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PROGRAM L ISTING

( delete colons in between '"' marks )
370 MAT SEARCH x3() ,=HEX(22) TO Q73()
:IF vAL(Q73(1),2)=0 OR VAL(Q3$(1),2)=0 THEN 420
380 I3,I=1
390 IF Q33(1) 1Q73(13) AND QF(I)[Q73(13+1) THEN 400
(IF Q33(IDIQ73(I3+1) THEN I=I+l
(IF Q33(I)JQ73(I3+1) THEN I3=13+42

:IF VAL(Q79(I3+1),2)=0 OR VAL(Q33(1),2)=0 THEN 420
:GOTO 390

12=1 '
Q3$(12)=Q33(I2+1)

:IF vAL(Q33(1241),2)=0 THEN 390
2 12=12+1

:GOTO 410

420 12,1,13=0
:Q7$() ,2$()=ALL(00)
:IF Us=l THEN 490
430 REM %

delete colons in between % an

d next line No.
:MAT RE OIM 2$(256)2
tMAT SEARCH X3() ,=HEX{08) TO z3()
:IF VAL(Z$(1),2)=0C THEN 450
:US=1
Q73 (1)=2%(1)
:12=1
12=1241
:IF VAL(Z$(I2),2)=0 THEN 450
Q73 (12+12-1)=23(12)
:GOTO 440

450 2$()=ALL(00)
:I12=0
460 12=1242
:IF 12=2 THEN I2=1
:IF VAL(Q73(I2),2)=0 THEN 380
470 MAT SEARCH STR(X$(),VAL(Q73(12),2)),=HEX{00) TO W$
:I=VAL{ULS,2) +VAL(Q73(I2) ,2)+3
480 Q73 (12+1)=BIN(I,2)
:GOTO 460

490 MAT RE OIM 2%$(256)4

:US=0: REM % number of statements with line numbers
500 I=I+l

:IF VAL(Q23(1),2)( )0 THEN s00

:IF VAL{QO3,2)[ )0 THEN I=I+l

:E5=1-1
510 REM %

39

42




Technical Note 3-82

10/25/82 BASCHART PAGE 5
PROGRAM LISTING

CONVERTING W %,008,023 (,Q3$(

T0 29()
520 I=1
:12,13,Q=0
530 Q=VAL(Q13,2)
:CONVERT & TO Z$(1) ,(##44)
:IF VAL(QO3,2)=0 THEN 540
:Gl=1
:I1=2
:Q=VAL(QO3,2)+1
:CONVERT Q 10 23(1), (#a#)
:Q2(1)=VvAL(Q03,2) +1: REM % array Q2() will hold the numbered line sta
-~ tements
540 12=12+1
:IF VAL(QZ2$(12),2)=0 THEN 570
112141
550 IF GLl=0 THEN Q2(I2)=VAL{Q23(12),2)+]
:IF Glzl THEN Q2(I2+1)=VAL{QZ3(12),2)+1
:Q=VAL(Q23(12) ,2)+1
:OONVERT Q 10 Z3(I), (###d)
560 GOTO 540

570 13=13+1
:IF VAL{(Q3$(I3),2)=0 THEN 620
580 I=I+l
590 Q=VAL(Q3$(13),2)
:CONVERT Q 10 Z3(I),{###)
600 GOTO 570

610 REM %
RE-DIMENSIONING AND SORTING

620 MAT RE OIM Q2(ES5),23(1)4,L3(1)2,w$(1)2
630 MAT SORT Z$() TO w§(), L3O

640 H,HL,H3,H4=0

650 REM %

LOCATING THE STRING A$ BETWEE

N EACH Z3() ARRAY

660 H=H+1
:CONVERT Z$(VAL(L$(H),2)) TO H3
:IF H3=vAL(Q13,2) THEN 280
tHl=H
:IF HL]JES THEN HL=ES
:CONVERT Z3(VAL(L3(H+1),2)) TO Ha
:I=0

670 I=I+l
:IF Q2(I)=H3 THEN A$=STR(X$(),H3+3,{H4-H3)-3)
:IF Q2(1)=H3 THEN 690

40
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PROGRAM LISTING

:IF I[JES THEN 670
:A$STROG() ,H3+1, (Ha-H3)-1)
680 REM %

LOCATING THE LINE NUMBER THAT

GOES WITH EACH STATEMENT A$
690 IF HL[ JES THEN 710
700 IF H3)=Q2(HL) THEN AL$=STR({X$(),Q2(HL)+1,2)
:IF H3]=R2(Hl) THEN 760
tHl=HL -1
:G0TO0 700

IF H3]=w2(Hl) ANO H3{Q2(HL+l) THEN AL$=STR(X$(),u2(HL)+L,2)
:IF H3)=R2(HL) AND H3[Q2(Hl+l) THEN 760

sHl=HL -1

:IF Hl=0 THEN 720

:COTO 710

720 SELECT PRINT 005(80)
:PRINT HEX(03);AT(12,12);"ERROR, {(P56) at line No. 640, ‘this can be
caused by a protected program.”
730 IF D7$="216" THEN 3CLOSE/216
:IF D7$="215" THEN 3CLOSE/215
:IF 073="204" THEN $CLOSE/204
:IF D7$="211" THEN $CLOSE/211
740 FOR I<l TO 12000
INEXT I
tRETURN CLEAR ALL

:LOAD T "BASchart"

750 REM %
GO TO THE STRING CONVERSION T
HEN THE MAIN BOOY

760 UNPACK (###) Al$ TO Al
:Q,1,12,13=0
1Al =HEX{00)
:Q2%() ,Q33()=ALL{(00)

770 REM %

shift the statement to the le

ft, if needed
:A1$ =A%
:12=LEN(A13)

780 Q=Q+1 .
:IF Q=125 THEN 790
:IF STR(A1$,Q,1)=HEX(20) THEN 780
:IF STR{AL$,1,1)[ JHEX(20) THEN 800

4l 44
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PROGRAM L ISTING

:GOT0 800

790 A$="% COMMENT, THIS LINE CANNOT BE PROCESSED"
800 Al$=HEX(00)

:12’Q=0
810 REM %

identify the first byte {comm

and) in the statement
820 10
830 I=I+1
tHEXUNPACK STR{A3,),1) TO Q63
:IF Q6%[ A53(I) THEN 850
tAL3 =A%
:I2=LEN(ALY)
tI3=LEN(Q4S(I) )
tIF I2+13]123 THEN I2=12-(I3+1)
840 IF I[83 THEN A$=Q4$(I)&" "&STR(ALY,2,I12+13)
(ELSEA$=Q43(I)&STR(ALY,2,12+13)
:Q6$=HEX(00)
:GOTO 860

850 Q6%=HEX(00)
IF I[N23 THEN 830
860 Al$=HEX{(00)
:1,12,13=0
870 REM %

identify any referenced line

nunber in the statement
880 X1=0
:=POS{A$=HEX(FF))
:IF Q[122 THEN 890
:Xl=1
:Al$=A%
:A3=5TR(ALS$,1,Q-1)
+Al$=HE X(00)
:Q=0
890 IF Q=0 THEN 940
:Al$=A%
:I2=LEN(ALS)
:IF I2-Q)1 THEN 900
- A
:GOTO 210

900 I=POS(STR{A$,Q+1,I2-Q)=HEX(2CFF))+Q
910 HEXUNPACK STR(A$,Q+1,2) TO Q6%
:IF I=Q THEN A$=STR(AL$,1,Q-1)4Q6%
920 IF I[)Q THEN A$=STR(A1},1,0-1)&Q6P&STR(ALY,I,I12-(1-1))
42
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PROGRAM L ISTING

:Q6%, AL$=HEX(00D)
:1,12,Q0=0
:GOTO 880

930 REM %

identify all HEX coded bytes

in the statement
940 Q=0

163 =HEX(00)

1 I=141

:IF I]123 THEN 980

:HEXPACK Q6% FROM Q5% (1)

Q=POS(A3=R6%)

:IF Q=0 THEN 940

:AL3=A3

: I2=LEN(ALS)-Q

IF I{83 THEN 970

:IF I2[1 THEN A$=STR(AL$,1,Q-1)&Q4$(I)
:ELSEA$=STR(ALY,1,0-1)&Q43 (I)&STR(ALY ,Q+1,12)
:Q,12=0

1Al $=HEX(00)

:GOTO 940

IF 12{1 THEN A$=STR(AL$,1,Q-1)&Q4a$(I)
:ELSEQ$=STR(Q13,1,Q-1)&“ Q43 (I)&" "&STR(ALY,Q+1,1I2)
:Q,12=0
1Al $=HEX(00)

:GOTO 940

980 I=0
:Q=POS(A$=HEX(8A) ) +POS{A$=HEX(8B) ) «POS{A$=HEX(D3) ) +POS (A$=HEX(D2) ) +
POS (A$=HE X(F5) ) +POS (A$=HEX(OC) )
:IF Q[J0 THEN 940
:CONVERT Al TO Al3, (####)

990 IF AL)=NZ AND Al[=N3 THEN D8%-073
:ELSEDB$="005"
:IF ALIN3 THEN 1310
:Q6$=A3%
:A3=AL$&" "&Q63
:A1%,Q6$=HEX(00)
:IF DB$="005" THEN 1100
:SELECT PRINT 005(80)

1000 IF T=1 THEN 1020
:PRINT HEX(03)
Tl
+IF ALL N2 THEN 1020
+SELECT PRINT [08%] (130)
:PRINT HEX(UC)
SPRINT W/ /777777700007 000077700777000700000000007700277220720800277217¢77
LIIETLEIIEEEEL 2220000000000 8000000070000 000007000770008220000477

43
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PROGRAM LISTING

1010 PRINT *
FLOW-CHART OF ™T%$
tPRINT *
NES ";N2;" TO “;N3
1020 SELECT PRINT 005(80)
:PRINT HEX(05);AT(6,0);STR(ALY,1,80) '
1030 PRINT AT(3,0);" [CCCCCOCCCCCOCCCOCCCLCCCOOOLLE Nvow READING 110511010
11111111111111111111]])"
1040 PRINT AT(5,0);B0%(0,75);AT(7,0);B0%(0,75)
:IF LEN(AS)]79 THEN 1050
+A9= (INT((BO-LEN(A$))/2))-2
:IF As[0 THEN 1050
:PRINT AT(6,A%);A%
:GOTO 1060

1050 PRINT AT(6,0);STR(A$,1,78)
1060 PRINT AT(8,1);"now at sector # ";0
:PRINT AT(9, 35),"Percentage of prucessing compl eted: *; INT {100~ ( (100%(
(QU-O)/QB))+1)) nog
1070 PRINT AT(16, 13) :80%(1,29)
:PRINT nT(a,u);Buxtz,zs)
:PRINT AT{(8,34);B0x(2,41)
:PRINT AT(9,1); "Endirg sector # ";Q0
:PRINT AT(8, 405 ;"numbered statements in sector:";E5
(IF Z1$="vy" THEN PRINT AT(16,20) ;"Remarks are being included”
1080 PRINT AT(19,8);"operator note: processing time varies with each pr
ogram,"
:PRINT AT(20,25);"the average is 10 minutes for every 30 sectors."
1090 PRINT AT(12,0); BUX(B 75);
tPRINTUSING 140
:PRINTUSING 150,T9,08%
tPRINTUSING 160
:PRINT AT(13,3);B0X(1,69)
1100 SELECT PRINT [08%]) (130)
:G0SUB 1110
:G0TO 680

1110 REM %
START OF THE MAIN PROGRAM ...

1120 P=0
:J=0
1COsSUB 96
:IF Pzl THEN RETURN
:J=POS(STR(AS,J)=HEX(20))
:GOSUB 96
+IF P=l  THEN RETURN
:IF STR(A$,J,5)="0EFFN" THEN L1=0
:IF STR(A$,J,5)="DEFFN" THEN 1160
1130 IF L2=1 THEN 1270

44
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PROGRAM LISTING

:G0SUB ‘68
:IF U=1 THEN GOSUB 3750
1140 GOSUB 'l15
:IF E9=1 THEN 1140
JIF Ué=1 THEN QOSUB '66
1150 IF A23="STOP" OR A23="END" THEN L3=1
tRETURN

1160 U=0
sIF C3="N" THEN M=1
:IF M=l THEN 1230
:IF X0=1 THEN GOSUB '8l
:IF ¥0=1 THEN GOSUB '83
:00SUB ‘66
:PRINT
PPRINT
sPRINT
1170 PRINT * 3353333333333353333333333333333838333333333333835%%
332?3?3353335353353533353533533353535333553353$$3$$$$3$$
N
tPRINT
1180 PRINT MARKED?"
:PRINT
PRINT
:PRINT
1190 PRINT 5555 U BBBBE RRRR 00000
U U TTTTT IIIII N N EEEE SSs85"
:PRINT B B R R 0 DO
u uU I NN N
1200 PRINT BBBB RRRR 0 O
u uU I N aN
PRINT B B R R 0 O
u uU I N N
1210 PRINT 5555 BBBBE R R 00000
UL IITIII N N EEEE
1220 PRINT
:PRINT * 3$$$$333855$5$3$5853338335538558883333338353835538%
333%33335353333333333353333533“3353333333335333333333$ "

:PRINT
sPRINT
PRINT
IF X0=1 THEN GOS8 '8l
:IF YO=1 THEN GOSUB '83
:IF L1=1 THEN 1270
HNE
:60SWB ‘es
1240 PRINT
:PRINT
SPRINT M/ /7777077008800 080 0880080080000 080 0800808008 807000800000080070770787777

///;/4//////////////////////////////////////f/////////////////////"
:PRIN

45
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PROGRAM LISTING

tPRINT
1250 PRINT STr{A$,J)
PRINT

SPRINT 10000 00000 0 0 Y

*PRINT "+ SUBROUTINE wo

SPPRINT » wsSTR(A$,1,J=1);" LAl
SPRINT V00000000 000 00 00 40 3000 00 00 0 0
PRINT ¥ LA
1260 E=0
tRETURN

1270 GOS8 ‘66
:IF U=l THEN GOSUB 3750
1280 GOsSLB '15
:IF A23=V"STOP" OR A2$="END" THEN L3=1
:IF E9=1 THEN 1280
:IF Us=1 THEN GOSUB '66
:IF A2$="END" THEN GOTO 1300
1290 IF A23[ J"END" THEN L2=1
:IF L2=1 THEN RETURN
1300 PRINT
:PRINT "COMMENT: THERE IS AN /END/ COMMAND IN THIS SUBROUTINE.®
PRINT
SW3=W3+l
sRETURN

1310 IF X0=1 THEN GOSUB '8l
:IF Y0=1 THEN Q0SUB '83
:GOSWB 's6
SPRINT /7117708800780 08080887808 0808000808070088807 8808000880770 080770007777¢7

L8P 8E8E8 888880700070 88 8080808000007 8888080880800 00078808800078777777"
tPRINT

1320 IF N3[]9999 THEN 1390
1330 IF J1[]1 THEN 1340
tPRINT
tPRINT

*PRINT "NOTICE: MULTI-STATEMENT LINE NUMBERS WERE USED IN THLS PROG
lel

1340 IF 13=1 THEN 1350
tPRINT
PRINT

EPRENT "COMMENT, THERE WAS NO /END/ OR /STOP/ STATEMENT IN THIS PRO
L}

tW3=W3+l

1350 IF w3=0 THEN 1370
PPRINT

PRINT
:IF w3lJl THEN 1360

:PRINT “NOTICE: THERE WAS 1 /COMMENT/ GIVEN OURING THIS RUN
:GOT0 1370

1360 PRINT "NOTICE:  THERE WERE™;W3;"™ /COMMENTS/ GIVEN DURING THIS RUN™
46
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PROGRAM LIST ING

1370 PRINT
1380 IF G=0 THEN 1390
tPRINT
:PRINT "COMMENT: THIS PROGRAM CONTAINS 'GOTO!' STATEMENTS®
iéFgﬁ:h THEMN PRINT * THERE WAS 1 /GOTO/ OETECTED DURING TH
:IF GJ1 THEN PRINT * THERE WERE";G;"/G0T0'S/ OETECTZD OURI
NG THIS RUN"
PRINT
PRINT
1390 IF D7$="215" THEN $CLOSE/215
:IF D7$="216" THEN $CLOSE/216
:IF O79="204" THEN 3CLOSE/204
:IF 07$="211" THEN $CLOSE/211
:SELECT PRINT 005(80)
1,3=0
:PRINT HEX{0D7)
:FDR I=10 TO 1200
NEXT I
sFOR It TO 3
:PRINT HEX{07)
:FOR J=1 TU 800
tNEXT J,1
sFOR I=l TO 400
SNEXT 1
tPRINT HEX{O7)
:FOR I=1 TO 2400
SNEXT I
:FOR It TO 2
(PRINT HEX(07)
:FOR J=1 TO 1000
NEXT J,1
PRINT HEX(03);AT(20,7);B0X{1,56)
+Z1$=HEX{0D) ‘
:PRINT AT(5,8);"Processing + Printing completed.."
:?RINT AT(20,8);™Was it your intention to run this program again? (v/
N "
:KEYIN Z13
:IF Z13="y" THEN 1420
:IF Z1$="N" THEN 1430
:GOTO 1410

1420 RETURN CLEAR ALL

:Zl=1
:LOAD T "BASchart"

1430 $PSTAT=" *
*RETURN CLEAR ALL

:C0M CLEAR
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PROGRAM L ISTING

:LOAD T "START"

:ERRORPRINT HEX(D3);AT(15,8);"UNABLE TO LDOAD THE START PROGRAM"
:STOP

tEND
1440 REM %

SUBROUTINE (OEFFN'1S) .......

1450 REM search statement string for / locate and return position of
1460 REM ', ' ' 'THEN' /compare statement against
1470 REM (FOR,NEXT,ELSE,REM)
1480 OEFFN'15
:T2$:A$
:E£9=0
tF6=l
:J=0
:GOSLB '96
:IF P=1 THEN RETURN
:E2=POS(STR(AS,J) =HEX(20) )
N$=STR(A$,0,E2-J+1)
1490 IF T2%=" » THEN RETURN
1500 J=0
:60sU8 '96
:J=POS(STR(T2$,J)=HEX(20))
:GOSUB '9¢6
:Bl=J)
:J=POS{STR(T2%$,J)=HEX(20) )
:IF J)123 OR J[2 THEN J=2
:F3=5TR(72%,6B1,I-1)
1510 IF STR(F3,1,3)="REM" OR STR(F3,1,1)="%" AND Z1$="N" THEN RETURN
:IF F6=0 THEN A$=T2$&59%
:T23=u "
:GOTO 1520

1520 1IF E[=4 THEN 1620
:IF F4[)0 THEN 1530

Wl =Wl +l
:G0SUB 3820
tFa=1
1530 J=0
:GOSUB ‘96
:IF Ps1 THEN RETURN
:B=x]
:J=POS(STR(A$,J)=HEX(20))
:E1=J
:G0suB '96
:Bl=J

:J=POS(STR(A$,J)=HEX(20))
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PROGRAM LISTING

+IF J)123 OR J[2 THEN J=2

1540

E3=J

:K23=STR(A$,Bl1,E3-1)

1550
1560

IF K2$[ J*IF" THEN 1580

tF5=1

MAT SEARCH STR(AS$,J) ,=HEX(205448454E) TO Al$

:J3=VAL(Al1$,2)
:Al3=ALL(00)
:IF J3[=0 THEN GOSUB '19

1570

IF F5=0 THEN RETURN

. Fs:o

:3=0345
sT1g=h o
:COSUB 195

1580

IF k2$[ ]"FOR" ANO K23[ J"NEXT" THEN 1590

:T1$=59%
:GOSUB '95

1590

IF K2$="FOR" THEN E=E+l

:IF K2$="NEXT" THEN E=E-l

:J0=0

:J0=POS(B2%=",")

:IF J0=0 OR K2%[ J"NEXT" THEN 1600
:Al$=B2%

:B2$=5TR(AL$,1,J0-1)

tAGNPEM "EK23&" "&STR(ALY ,J0+1)
tE9=1

A2%$=K2%

:IF E[=4 THEN 1610

:IF E9=1 THEN PRINT N$; " ";A2%;" ";82%
:ELSEPRINT STR(A3,1,124

:GOTO 1630

1610

-,

E=E+l

tFa=0

: A2%=K2%

:IF K23="FOR" OR K2$="NEXT" THEN J=E3
:GOSUB 1680

:GOTO 1630

1620
1630

cosuB '10
IF A2$=" FOR" THEN A2$="FOR"

:IF 82%=" NEXT" THEN A2%="NEXT"

:IF A23="FOR" THEN F2$=STR(B2%,1,POS(STR(B2$,1)="=")-1)
:GOSUB 198

:F6=0

1640
1650

GOTO 1490

REM %

49 52
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PROGRAM L ISTING

SUBROUTINE (DEFFN '10)

1660 REM locate / compare (FOR,NEXT,REM,GOTO,GOSUB)
1670 DEFFN'10
:J=0
:GOSUB ‘96
:B=)
:J=POS(STR(A$,J)=HEX(20) )
:El=J
:GOSUB ‘96
:IF P=1 THEN RETURN
:Bl=J
:J=POS(STR(A$ ’ J)=HEX(20))
+IF JJ123 OR J[2 THEN J=2
tE3=2
:A23=STR{A%,81,E3-1)
5=0
:IF A28( I"FOR" THEN 1690
:T1$=59%
:COsSuB '95
:G0SUB ‘30
tRETURN

IF a23[ J"NEXT® THEN 1710
:1F E9=1 THEN 1700
:T1$=59%

:GOSUB 98

:J0=0

:J0=P0OS{B2%=",")

:IF J0=0 THEN 1700
:AL$-B82%
:B2$=STR(AL$,1,00-1)
:A$=NF&" "&A23&" “&STR(ALY,20+1)
£9=1

1AL $=HEX(00)

GOSUB '35

tRETURN

IF STR(AZS,I,I)[]"%" AND STR(AZS,I,B)[]“REM“ THEN 1720
:B62=81

:B23=STR(A$,82)

:GOsSUB ‘75

tRETURN

IF A2%[ ]"GOTO" THEN 1730
tTlg=n

:COSUB 95

:02¢$="COoTO"

:GOSUB ‘45

tRETURN
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PROGRAM LISTING

1730 IF STR{A23,1,5)[ ]"COSUB" THEN 1740
sT1g=r
:GOSUB 195
:02%$="005U8"
:GOSUB '45
:RETURN

1740 IF A2${ J"ON" THEN 1800
:T1$=" "
- :J=B1-1
:GOSUB '95
tMAT SEARCH A$,="C0OTO" TO Al$
:IF VAL(A1$,2)=0 THEN MAT SEARCH A$,="COSUB" TO Al$
:J=VAL(AL$,2)
:Al$=ALL (00)
:IF J{]J0 THEN 1750
t =E3
:GOTO 1800

175C C23=STR{A$,E0+B2,)-(B2+E0+1))
:J=P0S (-5 TR(A$,1,POS(~-STR(A$,1,3-1)[ JHEX(20)) )=HEX(20) )
:GOSUB '95
:J0=0
1760 J0=J0+1
:IF STR(B2$,J0,1)=" " THEN 1760
1770 IF STR(B823,J0,4)[ J"GOTO" THEN 1780
: T1$=59%
1 J=B2+E0-1
:GOSUB 195
:DZ$="GUTO"
:GOTO 1750

1780 IF STR{B2%,J0,5)(]J"COSUB" THEN 1800
:T1$=59%
:J=B2+ED-1
:C05UB '95
:02$="cOSuUB"
1790 GOSUB ‘40
tRETURN

1800 IF S=0 THEN GOSUB '20
*RETURN

1810 REM %
SUBROUTINE (OEFFN'20) .......

1820 REM compare (IF,PRINT,INPUT,GOSUB,GOTO,STOP,END,RE TURN)
1830 OEFFN '20
1840 IF A23[ J"IF" THEN 1950
:J=BL+E3-1
51

o4
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PROGRAM L ISTING

:GOSUB ‘96
:IF P=sl  THEN RETURN
:B62=)
:GOSUB 1560
:IF 3320 THEN RETURN
+J=)3.B2
:C?.‘$=5TR(A$.BTZ,JB-1)
:Tl$=" "
:GOSUB '95

1850 D2%$=B2%
:J=D

1860 J=J+l
:IF STR(02$,J,1)=" " THEN 1860

187D Bzgzsmtozs,J,Pos(sm(DQS.J)mExczn) )-1)

:02 _.ll 1]

1880 IF B2$="PRINT" DR B2$="INPUT" OR B23="PRINTUSING" OR B2$="KEYIN"
DR B2%$="L INPUT™ OR B2$="GDTO" DR B2$="COSUB" THEN D23$=82%

1890 IF B23[ ]"PRINT" AND ER2$[ ]"INPUTH AND B23[ J*PRINTUSING® AND 82%[ J*KtY
IN" AND B2$[ J"LINPUT" AND B2$[ 1"GOTO" AND B823( J"COSUB® THEN 150D
:J=B2+ E0-1
:GOTO 193D

1900 IF B2$])=":" THEN 1920
:CONVERT B2 TO N
:ERRORN=0
:GDTO 192D

N=0
:02%="COTD"
1 J=B2-1
:GOTD 1930

N=0
:02$=ll 1]
:JaB2-1

T1$59%
:G0SUB '95
:GosSUB ‘6D

RETURN

IF A23="ELSE" DR A2%="ERROR" THEN GOSUB ‘&5
:IF A2$="LOAD" DR A2$="STDP" DR A2$%="END" THEN GOSUB 'SD
:IF A23="RETURN™ AND STR(B23,1,5)[ J"CLEAR" THEN GOSUB ’BS
:IF S[JD THEN RETURN
T1$=593%
:IF STR(A2%,1,5)[ J"PRINT"” AND STR(A2%,1,1D) [ J"PRINTUSING™ THEN 1980
:Ja=)+E1-1
Ja=J441
:IF STR(A$,J4,1)=" " AND Ja[8l THEN 1970
:IF J4=81 THEN B2$="1 BLANK LINE™
:IF Ja[)8l THEN GOSUB '95
:C0SLB ‘82
52
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PROGRAM L ISTING

:RETURN

1980 IF STR(A2$,1,5)[ ]"INPUT" ANO STR{A2$,1,5)[ J"KEYIN" ANO STR{A2%,1,6)
[ J"LINPUT® THEN J=81-1
:GOSUB *95

1990 GOSuUB '80
:RETURN

2000 REM %
SUBROUTINE (DEFFN'98)

2010 REM compare (FOR,ELSE,NEXT)

2020 OEFFN'98

2030 IF A23[ )"FOR" THEN 2040
:C=L+1
:IF C[51 THEN L1$(C)="FOR "&F2%
:IF C[51 THEN L2$(C)=STR{A$,B,F1-B)
:GOTO 2060

IF A2%[ J"NEXT" THEN 2060
:IF C[51 THEN A2%="NEXT "482%
:L3$="FOR "4&B2%
:IF C[1 THEN GOSUB '99
:IF C[1 THEN 2060
:IF C[51 AND L13(C) [] L3%$ THEN GOSUB *'99
2050 C=C-1
2060 FOR J5=8 TO El-B
:IF STR(A$,35,1)["0" OR STR(A$,J5,1)]"9" THEN GOSUB '92
:NEXT J5
2070 CONVERT STR(A$,B,E1-B) TO Tl
:IF T1[=L AND F6=1 THEN GOSUB 'Sl
:L=T1
:RETURN

2080 REM %
SUBROUTINE (OEFFN'60)

2090 REM print diamond symbol / compare {GOTQ) / print-
2100 REM YES or NO option / compare (PRINT,INPUT,GOSUB) / print-
2110 REM PRINT or INPUT
2120 DEFFN'60
tNL,N=0D
:IF Xl1=1 THEN GOSUB 2390
2130 CONVERT B2$ TO N1
:ERRORN,N1=0
:GOTO 2150

2140 CONVERT N TO N
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PROGRAM LISTING

:ERRORNL ,N=0
:GOTO 2150

2150 K=E*20
:IF X0=1 THEN GOSUB '8i
:IF Y0=1 THEN GOSUB '83
:1S=1
:FOR S3=1 Tu 2
:GOSuB '90
tPRINT TAB(K);" Lo
:NEXT S3
:IF E=0 THEN K=l

2160 (GOSUB '90

:PRINT TAB(K);" FALH
:Q0SUB ‘90

:PRINT TAB(K);" /»
:G0SUB ‘90

:PRINT TAB(K);" /ey

:IF 02%[ J"GOTO" THEN PRINT " »
<IF O23[ ]"COTO™ THEN 2170
:IF NL[N THEN PRINT TAB(K4+36);" /!
:ELSEPRINT » »

2170 GOSUB '90
tPRINT TAB(K);" / IF #w.(C2%.
:IF D2%[ 1"GOTO"™ THEN PRINT " ®
:IF 0230 J"COTO" THEN 2180
:IF NL[N THEN PRINT TAB(K+36);% '
:ELSEPRINT ®

2180 GOSUB 'S0
:PRINT TAB(K);" / THEN ™;

2190 IF D2$[ J"GOTO® THEN 2240
:G=G+l
IPRINT ",
:IF NL[N THEN PRINT TAB(K+36);" 1
:ELSEPRINT "
:GOSUB '93
SPRINT TAB(K);"™ * w.02%;" / [YES]";
:IF NL[N THEN PRINT TAB(K+36)};" !
:ELSEPRINT »
:G0sSuB '90

2200 PRINT TAB(K);" * w828 TAB(K+11);
IPRINT %/ —ea -] "
:GASUB '90
(PRINT TAB(K);" LA
:IF NLIN THEN PRINT TAB(K+38);» !
:ELSEPRINT *
:G0SUB '90

2210 PRINT TAB(K);" LIWLE
:IF NLIN THEN PRINT TAB(K+38);n !»
:ELSEPRINT »
:GOSUB '90

2220 PRINT TAB(K);" AT
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PROGRAM LISTING

:IF NLIJN THEN PRINT TAB(K+38);" ‘"
:ELSEPRINT » *®

:IF €0 THEN K=0

:G0SUB 'S0

:PRINT TAB(K);" 1,

:IF N1JN THEN PRINT TAB(K+38);" "
tELSEPRINT " *

:G0SUB '90

PRINT TAB(K);" (NO)™

:GOTO 2380

IF 02%0 J"KEYIN®" ANO D23$[ J"LINPUT® ANO 02%( ]"INPUT" THEN 2250
IPRINT waw

:GOSWB 193

:PRINT TAB(K);» » “;02%;" / ":B2%

:Q0SB 90

:PRINT TAB(K);" * /"

:GOTO 2370

IF 02%0 J"PRINT" AND O2%( J"PRINTUSING"™ THEN 2290
pRINT nEn
:GOSUB '93
:PRINT TAB(K);" * / LYEs) Y S ——— L
:G0SUB '90
:PRINT TAB(K);" * /"
coSuB *90
:IF DQS.—."PRiNT" THEN PRINT TAB(K);" .y ( PRINT
( lt;Bz
:ELSEPRINT TAB(K):;" * / ( PRINTUSING { *“;B2%
:C0SUB '90
PRINT TAB(K);" ./ 0
:C0SUB '90
tPRINT TFB(K);“ ==szzg=ms=s=zan=="
2280 GOSUB '90
:PRINT TAB(K);" A
:G0SUB 90
tPRINT TAB(K);" {NnOo]"
:GOTO 2380

2290 IF STR{D2%,1,5)[ ]"COSUB" THEN 2330
2300 PRINT ns»
:GOSUB 93
(PRINT TAB(K);" »
:COSUB '90
:PRINT TAB(K);" » /
2310 GOSuUB '90
:PRINT TAB{K);" » / s ";D2%;" ";B2%; TAB(K+36) ;"
:C0SUB '90
:PRINT TAB(K);" . : "
:GOSUB '90
tPRINT TAB(K) ;" #/ tecencncscensel
2320 GOSUB '90
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PROGRAM L ISTING

:PRINT TAB(K);" o
:GOSUB '90
:PRINT TAB(K);" [(nO)”

:GOTO 2380

2330 ']:Z'FIS:II:R.('B%%I,S)[ J"RETURN® ANO STR(82%,1,7)[ ]" RETURN" THEN 2360

:PRIN *

:G0sSUB '93

tPRINT TAB(K);" # / [YES) s:ssssssssszsse®

:C0SUB '90

tPRINT TM(K);" * :::::::::]:: st
2340 cOsSuB '90

:PRINT TAB(K);" » / :: RETURN o3

:Q05UB ‘90

:PRINT TAB(K);* ./ T2 T

:c0sSUB '90

:PRINT TAB(K);" / S E R RSN
2350 cosuB ‘90

:PRINT TAB(K);" e

:SUB '90

:PRINT TAB(K);" [nO)™

:GOTO 2380

2360 PRINT B2%

:GOSUB '93
:PRINT TAB(K);" * /"
:G0SUB '90
tPRINT TAB(K);" * /"

2370 QOSUB '90
:PRINT TRAB(K);" » /M
+G0SUB '90
:PRINT TAB(K);" A
:GOSUB '90
:PRINT TAB(K) ;" #/n
2380 IF E=Q THEN K=0
:COSUB '8
:RETURN

2390 PRINT
sPRINT "COMMENT, THIS /IF...THEN/ STATEMENT mAY BE TOO LONG TO PROC
ESS TO ITS EXTENT®
:PRINT
tW3=W34l
sRE TURN

2400 REM %
SUBROUTINE (OEFFN’30) .......

2410 REM print diamond (decision) / compare (FOR)
2420 DEFFN'30
56 99
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PROGRAM L ISTING

2430 K=E*20

:IF X0=1 THEN GOSUB '8l

:IF YO=1 THEN GOSUB '83

:5=1
2440 GOSUB 90

:PRINT TAB(K);" i

:GOSWB '90

:PRINT TAB(K);" m

:G0SwB 90

tPRINT TAB(K);*" /%"ING

:G0SwB 90

:PRINT TAB(K);" /o
2450 GOsuB 90

:PRINT Tag(K);"™ / LA

:G0Swe '90

PPRINT TAB(K) ;" / nh

:IF A2$="FOR"™ THEN A2%=" FOR™

:GOSWB '30
2460 PRINT TAB(K);" /7 "; A2$; TAB(K+12);m* *;B2%

:GOSUB 93

:PRINT TAB(K);" * Y | "
2470 GOSwB 90

(PRINT TRB(K);"  * /73 TAB(K+28) ;e

:60SUB *90

tPRINT TAB(K) ;" » /"3 TAB(K4+27) 3™ v
2480 GOSWB '90

:PRINT TAB(K);" * /" TAB(K+28) ;"

:GOSUB '90

(PRINT TAB(K);™ */': TRB(K+28) ;"in
2490 E=E+l

:FO(E)=1

tRETURN

2500 REM %
SUBROUTINE (DEFFN'35) ,......

2510 REM print diamond (decision) / compare (NEXT)
2520 DEFFN'35
2530 IF X0=1 THEN GOSUB '8l
:IF YO=1 THEN GOSUB '83
:IF EZ) THEN RETURN
:FO(E) =0
tE=£-1
:K=E*20
:5=1
2540 GOsWB '90
:PRINT TAB(K);" /T TRAB(K42B8) 3"
:G0SLB 90
tPRINT TAB(K) ;" /o #mTAB(K428)3min
:G0SLB 90

57
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PROGRAM L ISTING

2550 PRINT TAB(K):" e TAB(K+28) e

:G0SUB 'S0

:PRINT TAB(K);" / " TAB(K428) 3t
2560 GOSUB 1'93 -

:PRINT TAB(K);"* / oo [-

:GOSUB '90

(IF A2$="NEXT" THEN A2%=" NEXT"

PRINT TAB(K);"  # ";A28;TAB(K+12);"/ ":p2$

:GOSUB 90

:PRINT TAB(K);* * A

:GOsSuUB '90

PRINT TAB(K);" o /"

:QOSUB '%90

PRINT TAB(K);"

:GOSUB '90

:PRINT TAB(K);"

:GOSUB '8

:RE TURN

2590 REM %
SUBROUTINE (DEFFN'40)

2600 REM 1ocate position in string statement of ',' / print -lines
2610 REM and arrows / print diamond with ON / compare {GOTO)
2620 DEFFN'40

:IF Xi=1 THEN GOSUB 2820
2630 w,J,J0=0
2640 V2=J0

W=+l

+J=0
2650 J=PUS(STR(E2§,V2+1)=" )

:J0=J0+J

:IF JO-V2-1=0 AND J]0 THEN V{(W)=0

:IF J0-Vv2-1=0 AND J]0 THEN 2640

:IF J]J0 THEN CONVERT STR(82%$,V2+1,J0-V2-1) TO V(W)

IF J[]0 THEN 2640

:CONVERT STR(82$,V2+1,LEN(B2$)-V2) TO V(W)

S=1

IF X0=1 THEN GOSUB '8l
:IF YO=1 THEN GOSUB '83
‘K=E#20
tW2=W.]
:GOSWB 190
:PRINT TAB(K);" -1
(FOR Z=1 TO w2
tPRINT "eaa_n,
NEXT 2z
2690 PRINT " n
tK3=W2#44K
:GOSUB 90
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PROGRAM LISTING

tPRINT TAB(K3);" L
:G0SUB '90
:PRINT TAB(K3);" /*"Ng
:G0SUB '90
:PRINT TAB(K3);" /oowm
2700 GOsue '90
. tPRINT TAB(K3);" / »nt
:GOsuUB 190
tPRINT TAB(K3);" / nn
. :G0SUB '90
tPRINT TAB(K3);" / ON #1029
2710 cosuB '90
tPRINT TAB(K3);" . "D2%; TAB(K3+15) 3"/
:GOSUB '90
tPRINT TAB(K3);" » /"
:GOSUB '90
2720 PRINT TAB(K3);" » /"
:GOSUB '90
tPRINT TRAB(K3);" LA A
:qosus 90
:PRINT TAB(K3);" "
:Q0SUB '90
tPRINT TAB(K3);" in
2730 G0suB '93
tPRINT TAB(K);" -3
:FOR z=1 TO W2
IPRINT Memacoa=at:
sNEXT Z
SPRINT " »
:G0sSuUB '90
SPRINT TAB(K):™ ",
:FOR Z=1 TO W
tPRINT * nZ:
NEXT 2
2740 GOSUB '90
:PRINT TAB(K);" "
tFOR Z=1 TO W
tPRINT * ",
sNEXT Z
. SPRINT m v
2750 GOSUB '90
:PRINT TAB(K);" b
sFOR Z=1 TO W
IPRINT ® —etty
tNEXT Z
SPRINT " m
:G0SUB '90
sFOR Z=l TO W
:E$=H "
2760 CONVERT v(Z) TO ES,(##8#8)
sPRINT TAB(Z*8+K);STR(ES,1,5);
NEXT Z

59
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PROGRAM LISTING

2770 PRINT " O
:G0sSUB 90
tPRINT TAB(K);"
2FOR Z2=1 TO W
IPRINT *

INEXT 2

:PRINT "m n

tFOR F=1 TO 2
GOS8 ‘90

:PRINT TAB(K);" *;
tFOR 2=1 TO W
tPRINT ™ "
INEXT 2

PRINT **

NEXT F

:GOSUB '90

(PRINT TAB(K);"
FOR 2=1 TO w2
tPRINT »

INEXT 7

tPRINT * @

:G0SUB ‘90

:PRINT TAB(K3);"
:GoSLUB ‘90

tPRINT TAB(K);"
FOR Z=1 TO W2
IPRINT Mooy
NEXT 2

IPRINT i

IF 02%$[ 1°GOTO" THEN 2410
1G=G+l

:82$=N$

0SB 4

tRE TURN

Gosue '8
tRE TURN

PRINT

:PRINT "COMMENT, THIS /ON..GOSUB(GOTO)/ STATEMENT MAYBE TOO LONG TO
PROCESS TO ITS EXTENT"

tPRINT

:A1$=02%

:J=P0S(-B2$=",")

:82$=5TR{ALY,1,J-1)

:A1 $=HEX(0D)

tW3=W3+1

:RE TURN

- 2830 REM %




Technical Note 3-82

10/25/82 BASCHART PAGE 26
PROGRAM LISTING

SUBROUTINE (OEFFN'45) .......

2840 REM print - block around GOTO / compare (GOTO)
2850 DEFFN*45
2860 S=1

:IF X0=1 THEN GOSUB '8l

:IF YO=1 THEN GOSUB '83

tK=E%20
. :G0suB '%0
:PRINT TAB(K);" W
:G0SL8 '90
tPRINT TAB(K);" Hae

:IF E=Q0 THEN K=l
2870 cosus ‘90
tPRINT TAB(K)3": cevrenrennnnns “sNg
:c0suB ‘90
tPRINT TAB(K);": o
G058 193
:IF 02%[ J*GOTO" THEN 2880
:02%=" GOTO"

:G=G+l
2880 PRINT TAB{K);": ";02%;" ";B2%; TAB(K+L4);%:"
:G0SUB ‘50 ¢ .
:PRINT TAB(K);": :"
:GOsuB '90
tPRINT TAB(K) 3"t eveereonnnnaat®

+IF E=0 THEN K=0

2890 IF 02%$=" GOTO" THEN GOSUB *4
:ELSECOSUB '8
*RETURN

2900 REM %

SUBROUTINE (DEFFN°*50) .......

ooooooooooooooooooooooooooooooooo

2910 REM print - block around STOP or END or LOAQ
2920 DEFFN'S0
2930 u=l
:IF A2%[ J"LOAQ™ TMEN B2%=" v
+IF A2%[ J"LOAO" THEN 2940
:J=E3
:GOSUB '95
2940 S=1
:IF X0=1 THEN GOSUB '8l
:IF YO=1 THEN GOSUB '83
tK=E%20
:GOSUB 90
tPRINT TAB(K);" Lo
:G0SUB '90
tPRINT TAB(K);" "
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PROGRAM LISTING
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:GOSuLB '90
:IF E=0 THEN K=1
:PRINT TAB(K);"
:Gosua '90

2950 PRINT TAB(K);"
:G0suB ‘90
sPRINT TAB(K);" ¢
:G0sSuB '90
:PRINT TAB(K);"
:GasuB '90
:PRINT
:G0suB ‘<0
:PRINT
:Rl=1
:RE TURN

'I;N$

——

2960 REM %
SUBROUTINE (DEFFN'E5)

" 22%; TAB(K+12);")";B2%

2970 REM print - block around ELSE OR ERROR/ print lines and arrows

2980 DEFFN'&5

2990 IF X0=1 THEN GOSuUB '8l
:IF YO=1 THEN GOSuB '83
tK=E¥*20

:GOsUB ‘90
:PRINT TAB(K);"
:GOsuB 90

:IF A2$="ELSE"™ THEN PRINT TAB(K);"
:ELSEPRINT TAB(K);" # ERROR *
:G0SUR 90
PRINT TAB(K);"
:ExE+l

:IF A2$="ELSE"
:ELSEUS=2

J=E3

:G0SUB 95
tAGNJE" "4B29
:5=1

tE9=1

tRE TURN

o A A O ”;Ns

3000

LA sl d sl s sl

THEN Ué=l
3010

3020 REM %
SUBROUTINE (DEFFN'75)

3030 REM print the REMARKS statement
3040 DEFFN'75
3050 5=1

:IF X0=1 THEN GOsue '8l

62

"

#* =======]----
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PROGRAM LISTING

:IF YO=1 THEN GOSUB '83
K=E#20

:GOSuUB '90

:PRINT TaB(K);082%

:RE TURN

. 3060 REM %
SUBROUTINE (OEFFN'81) .......

3070 REM print line then reference print routine
3080 DEFFN'8L
3090 K=E*20

1 X0=0

:IF E=0 THEN K=l

:G0SUB 190

:IF E=0 THEN K=0
:GOSUB '8
tRETURN

3100 REM %
SUBROUTINE (OEFFN'85) .......

310 RliM print block around RETURN/warning of no stop instr.before subro
utine
3120 OEFFN'85
3130 U=l
tK=E*20
:IF X0=1 THEN GOSUB '8l
:IF YO=1 THEN GOSUB '83
:FOR S3=1 T0Q 2
tPRINT TAB(K);"™ m
INEXT S3
:IF Ex) THEN K=l
tPRINT TAB(K);M™ssssssssssscss: MmNg
:PRINT TAB(K);"™:: A
3140 PRINT TAB{K);"™:: RETURN ::"
PRINT TAB(K);":: e

tPRINT
:5=1
3150 IF RI[ JO THEN RETURN
tPRINT
:PRINT “COMMENT, THERE WAS NO /STOP/ INSTRUCTION BEFORE THIS .SUBR
OUTINE™
tW3=W3+l
tPRINT
:R1=1

63
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PROGRAM LISTING

tRETURN
3160 REM %

SUBROUTINE (OEFFN'90) .......

3170 REM print down line
3180 DEFFN'90
3190 IF E=0 THEN RETURN )
3200 FOR K2=1 TO E
:PRINT TAB(K2#20-12);":%;
INEXT K2
tRETURN

3210 REM %
SUBROUTINE (OEFFN'9L) .......

3220 REM print warning of instruction No.
3230 OEFFN'91
3240 A =1
:IF Tl=L THEN RETURN
:PRINT
:PRINT "COMMENT, EITHER INSTRUCTION NUMBER *;TLl;"OR";L;* IS OUT OF
OROERII
3250 W3=W3+l
:PRINT
:RETURN

3260 REM %

SUBROUTINE (DEFFN'92) .......

3270 REM print line sequence error, abort
3280 DEFFN'92
3290 PRINT
:PRINT “COMMENT, INSTRUCTION "3;STR{A$,1)
:PRINT " DOES NOT HAVE A CORRECT INSTRUCT ION NUMBER."
:PRINT
tW3=W3+l N
tRE TURN

3300 REM %
SUBROUTINE (OEFFN'93) .......

3310 REM print up or down arrows
3320 OEFFN'93

64 67
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PROGRAM LISTING

3330 IF E=0 THEN RETURN
3340 FOR K2=1 TOE
:IF FO(K2)=1 THEN PRINT TAB(K2#20-13);"/! ";
(ELSEPRINT TAB(K2#20-13);" '/";
INEXT K2
- tRETURN

3350 REM %
SUBROUTINE (DEFFN'95) .......

3360 REM locate and save line following the word after the value J: REM
if can't then save the word after J
3370 OEFFN'9S
3380 GOSUB '96
:IF P=1 THEN RETURN
:B82=]
:E4=POS(~-A$=HEX(0QD))
:IF E4=0 THEN E4=POS(-A$[ JHEX(20) )+l
:E0=POS(STR (A$,B82)=HEX(20) )
:IF E4)=115 THEN X1=1
:IF E0+B2)=E4 THEN 3400
:B2$=STR(A$ ,E0+B2,E4-(ED+B2) )
3390 RETURN

3400 IF B2)=E4 THEN 3410
:62$=5TR(A$,B2)
:RE TURN

3410 B2%="
tRETURN

3420 REM %

SUBROUTINE (DEFFN'96) .......

3430 REM print warning of statement error, abort
3440 DEFFN'96
3450 J=J+1
:IF J]124 THEN 3460
:IF STR(A3,J,1)=" * THEN 3450
:IF J[=124 THEN RETURN
3460 PRINT
3470 PRINT “COMMENT, NOT A COMPLETE BAwLLC INSTRUCTION®
:P=1
tW3=W3+1
:PRINT A$
tRE TURN

3480 REM % 65
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PROGRAM LISTING

SUBROUTINE (DEFFN'99)

3490 REM print line sequence reference error, abort
3500 DEFFN'99
3510 W3=W341
:PRINT
:PRINT “COMMENT, THIS PROGRAM HAS A LOGIC ERROR"
PRINT * /" A2%;"/ OF LINE NUMBER ";N$
:IF C=0 THEN RE TURN
:PRINT * DOES NOT MATCH UP WITH /";L13(C);™/ OF LINE NuvB
ER *; L23(C)
3520 RETURN

3530 REM %
SUBROUTINE (DEFFN'80)

354J REM print block around PROCESS / compaxe and print (PRINT, INPUT)
3550 DEFFN'80

tK=E#20
:IF YO=1 THEN GOSUB ‘83
3560 IF xX0[)O THEN 3580

:FOR $3=1 T0 2
:GosuB 's0
PRINT TAB(K);"
:NEXT $3
:IF E=0  THEN K=l
:Q0SuB '90
3570 PRINT
:G0SuB
PRINT TAB(K);":  PROCESS
:Q0SuB 'S0
:PRINT
:X0=1
:20=1
IF E=0 THEN K=l
:GOSUB 'S0
tPRINT TAB(K) 3" —mmmmmmmanaeas
:IF Z0=1 THEN GOSUB '93
:IF 208 THEN Z0=0
:IF Z0[ ]1 THEN GOSUB 'S0
Z0=20+1
:$TRAN(B2S, "
SBTRANCAZE ", e iieiiiiieenieniinncnnnns ")
3600 IF A2$="INPUT" OR A2$="KEYIN" OR A2$="LINPUT" THEN PRINT TAB(K);":
1/0 " A2$;TAB(K+14);": ;828
360 IF STR{A2$,1,2)=STR(B2$,1,2) THEN B2$=" "
3620 IF A2$[ J"INPUT" AND A2$[ J"KEYIN® AND A2$[ J"LINPUT" THEN PRINT TAB(K
)" “;STR(A,B,E1-B); TAB(K+l4);™:  “;R2$;" ";B2%
:RETURN
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PROGRAM LISTING

3630 REM %
SUBROUTINE (OEFFN'8) ........

3640 REM print down arrow-line
3650 OEFFN'8
:GOSUB '90
:PRINT TAB(K);" L
- 1GOSUB 190
:PRINT TAB(K);" e
:C0SUB 'S0
:PRINT TAB(K);" e
:GOSUB 'S0
PRINT TAB(K);" A

3660 REM %

SUMROUTINE (DEFFN'4) ........

3670 REM print line and arrows, horizontal
3680 DEFFN '4

sN,N1 =0

:CONVERT B2$ TO N

:ERRORN,N1=0

:GOTO 3700

3690 CONVERT N$ TO N
:GOTO 3700

3700 GOSUB '90
:PRINT TAB(K);" 1ne
:IF NL[N THEN PRINT uﬂB(K+3a) AA
(ELSEPRINT *
:G0SUB '90
3710 PRINT TAB(K);™ VY
. :IF NL[N THEN PRINT TﬂB(K+3a), "
(ELSEPRINT * ¥
:G0SUB '90
. ' :PRINT TAB(K);*" 1w,
:IF NL[N THEN PRINT TﬂB(K+3a), "
(ELSEPRINT *
:G0SUB '90
3720 PRINT TAB(K);" ]- "
:G0SUB '90
3730 IF NLIJN THEN PRINT TAB(K+34);" 1*
(ELSEPRINT * *
:GOSUB '90
:IF NLIJN THEN PRINT TAB(K+34);" ("
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PROGRAM L 1ST ING

sELSEPRINT ™ ®
:GOSUB '9Q
:IF NLIN  THEN PRINT TRAB(K+34,:" vn
sELSEPRINT ™ "
:GOSUB '90
3740 U=1
tIF Us=0 THEN RETURN
:U6,U=0
tE=E-1
:IF E=) THEN PRINT ™in
:RETURN

3750 IF U[L THEN 3760
:K=E*20
:IF E5) THEN K=0
:U=0
3760 IF E[1 THEN PRINT TAB(K);" ] e (2 )
:ELSEPRINT TAB(K) ;" *
3770 GOsSuB '90
:PRINT TAB(K);" AL
:GOSUB '90
:PRINT TAB(K);" yn
:GOSUB '90
:PRINT TAB(K);" v
:GOSUB '90
PRINT TAI(K) ;" rn
SRETURN

3780 REM %
SUBROUTINE (OEFFN’'19) .......

3790 REM print illegal use of IF,THEN, / print module [==) unstructured
3800 DEFFNT'19
tW3=W3+1
sPRINT
:PRINT "COMMENT, CANNOT READ /IF.,.THEN/ IN STATEMENT (MAY BE TO L
ONG TO PROCESS)"
sPRINT * OR CANNOT MATCH /FOR/ OR /NEXT/ WITH IT'S LOCGP CO
MPLEMENT"
:PRINT STR(A$,1)
3810 RETURN

3820 K=E*20
:COSUB '90
:PRINT TAB(K);" 1o
:GOSUB '90
:PRINT TAB(K);" L
:GOSUB '90
:PRINT TAB(K);" / n
:GOSUB 'S0 68

71




Technical Note 3-82

10/25/82 BASCHART PAGE 34
PROGRAM L ISTING

:PRINT TAB(K);" / *n
3830 GQOsuB '90
tPRINT TAB{(K);" / MODULE *v
:G0suB ‘93
tPRINT TAB{K);" / Wl TAB(K+L3);"sn
:G0sue 'S0
tPRINT TAB{K);" / *
:G05u8 '8
3840 RETURN

3850 REM ¥
SUBROUTINE {(DEFFN '82) ......

3860 DEFFN'82
:K=E*20
+IF X0=1 THEN CGOSUB ‘Bl
:IF YO[)O THEN 3890
tFOR 53=1 TO 2
:G0sue 'S0
tPRINT TAB(K);" 1
INEXT S3
:IF E=Q THEN Ksl
:GOSuUB '90
3870 PRINT TAB(K);" /==z==z=z=z====z==/ ";N§
:G0sue '90
tPRINT TAB(K) ;" /' cemmmmmemem /"
:G0sSue '20
:PRINT TAB(K);"( ( PRINTING ( ("
:G0SUB '90
:PRINT TAB(K) 3" # e 0
:Gosue '90
:PRINT TAB(K);" *- #0
3880 YO=1
$Xal
:20=0
3890 IF E=0 THEN K=]
:IF 20=1 THEN cOsug '93

- . :IF 20=8 THEN 20=0
:IF 20[ )1 THEN gosus '90
:20=20+1
. S TRAN(E2S, M e veeeeneeceensnnnsnnsnnsnnann ")

:IF B2%="RINT.." THEN B2$="1 BLANK LINE"
:IF MOD(X,2)=0._ THEN 3910
3900 PRINT TAB(K);" )- —-—)"
GOS8 '90
tPRINT TAB(K);" / A
:G0su8 90
:IF A23="PRINT" THEN PRINT TAB(K);" / PRINT / ":B2%
tELSEPRINT TAB(K);" / PRINTUSING /s ";B28
:GOTO 3920
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3910 PRINT TAB(K) ;" (

:GOSU8 '90

:PRINT TAB(K)3" #

:G0SUB '90

:IF A2$="PRINT" THEN PRINT TAB(K);" * PRINT

(ELSEPRINT TAB(K);" * PRINTUSING * “;B23
3920 X=X+l

tRETURN

3930 REM %

SUBROUTINE {OEFFN '83)

3940 DEFFN '83
:K=E*20
:Y¥0=0
:IF E=) THEN K=l
:GOSUB 790 |
:IF MUD(X,2)=0 THEN PRINT TPB(K);"/:-..—.:::::::::::: "
tELSEPRINT TﬂB(K);" ==========z===z==="
:IF E=) THEN K=0
:1G0SUB '8
tRE TURN

3950 REM %
SUBROUTINE (DEFFN '66)

3960 DEFFN '66
tIF Us=0 THEN RETURN
:IF US=2 AND STR{A$,1,J-1)=N$ THEN RE TURN
:U6=0
:IF X0=1 THEN GOSUB '8l
:IF Y0=1 THEN QOSUB '83
tE=E-1
tK=E¥*20
:IF ExQ THEN K=l
:PRINT TAB(K);" e —— (wmmmeaem in
sRETURN

9500 REM %

GENERAL SUBROUTINE XOOOXXXXXXX

AOXOCAXAHEAXHAK I LXK AXAX X

tPRINT HEX(DBCE);"YUU HAVE LOAL-D 'OEFFNO' THE GENERAL SUBROUTINES";
HEX(DA)

sLIST

tEND
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PROGRAM LISTING

9530 OEFFN '0 "SCRATCHT";HEX(22);"BASCHART";HEX(ZZ);":SAVETS ()" HEX(22)

;s "BASCHART ";HEX(2200)

9570 OEFFN '31
* :GOTO 1430




