
THE EVALUATION AND 
IMPLEMENTATION OF AN 

APPLE II MICRO-COMPUTER 
AS AN INTERACTIVE 

GRAPHICS TERMINAL

LEONARD B. SLIPP

February 1983

TECHNICAL REPORT 
NO. 89



PREFACE 
 

In order to make our extensive series of technical reports more readily available, we have 
scanned the old master copies and produced electronic versions in Portable Document 
Format. The quality of the images varies depending on the quality of the originals. The 
images have not been converted to searchable text. 



THE OBIYEBSITY OF BEl BROBSIICK 

SCHOOL OF CO!POTBR SCIBICB 

Revised 

CS4993 

Project Report 

The EYaluation and Iapleaentation 

of an 

APPLE II !icro-coaputer 

as an 

InteractiYe Graphics Terainal 

by 

Leonard B. Slipp 

Fredericton, Rev Brunswick, canada 

February • 1983 

Reprinted October 1986 



csq993 Project Report page ii 

I vould like to thank the following people vhose assistance and sug-

gestions greatly assisted me in the completion of this project. 

Dr. Bernd Kurz School of Computer Science 

Dr. Richard Langley Dept. of surveying Engineering 

Mr. Brad Rickerson Dept. of Surveying Engineering 

Mr. See Hean Quek Dept. of Surveying Engineering 



CS4993 Project Report page iii 

ACKIOiLEDGEftEHTS • • ii 

CHlP'fBB 1: Introduction 1 

Project Objective • • 1 
Apple II Display !lodes • • 2 

Text !!ode • • • 3 
Hi-Res Graphics !!ode • • • 4 

Picture Buffer Specifications • 4 
Pixel Colour • 5 

Apple Pascal Graphics Software • 7 
Turtlegraphics • • 7 
Applegraphics II • • • • • • 9 
Evaluation • • • • • • • 11 
Installing Applegraphics • • • • • 11 

CBlP'fBR 2: Coamunications 13 

ASCII Terainal Option • 13 
Keyboard Buffer • • • • • 13 
Cursor Control Keys • • • 1LI 

Left arrov . • • • • • 14 
Right arrow • 14 

Delete Mode • • • • 15 
Insert ftode • • • • • • • • 15 

Copy VSPC Files/VS Fortran Prograa output. Option 17 
Input Buffer .. 23 

Transfer Text Files • • 24 

CHAPTE• 3: Plotting 25 

Source Files • • • 25 
File Foraat • • • 26 

Plot Plenu • 27 
Plot s peci fica ti on s • • 29 

No. of Coluans • 30 
X Is column • • 30 
No. of Y Coluans (1 or 2) • • 30 
y Is Coluan • • • • • • 30 
Plot Type • 30 
y Coluan Point Plot • • • 31 
y column Line Plot • • • • 31 
!!in I • • . . • 31 
ftax X • • • 32 
PI in y • • • • 32 
ftax y • 32 

Axis Specifications • • • • 32 



CS4993 Project Report page iv 
------------------------------------------------

Plot The Axes • • • 32 
Enclose The Plot Area • • 33 
Naae of I Axis • • 33 
Units Between X Tics . • • 33 
Units Between I Labels . • • • 34 
Raae of y Axis • • • • 34 
Units Between y Tics • • • • • • • • 34 
Units Between y Labels • • • 35 

Plot Options • • • • 35 
Plot Title • • • • • • • • • • • • 35 
Skip Ruaber Of Points • • • • 35 
Plot Nuaber Of Points • • 36 

Screen Initialization • • 36 
P.oi.nt Plottiaq • 37 

Points Procedure • • • • • • 37 
Draw Procedure • • • • • • 37 
screen Display ftodes • 38 

Replot Facility • 39 
Display the current ftenu • • • • • • • 39 
Chanqing a ftenu Itea • • • • • • • • 39 
Replotting the Data • • • 40 

overlay Facility . • • • • • • • • • 41 
Hardcopy l'acili ty • • • • • • • 42 
Iaage Storage Facility . • • • • 43 

CBA.P'l'BR It: conclusions and Recoaaendations . • 44 

Appendix A: Apple Plot User• s Guide • • • 45 

Systea Diskettes . • • • • • • • • 46 
APLEPLT diskette • • 46 
PLTBICP diskette . • 46 

Booting the Systea . • • • 46 
Special Pascal system Keys . • • 47 
The TALK Program • 49 

ASCII Terminal Option • 50 
Copy VSPC Files/Program output • 51 

Exaaple 1 • • • • 54 
Exaaple 2 • • • • 56 

Text File Transfer Option • 58 
Quit Option • • • • • 58 

The PLOT Prograa . • • • • 59 
Plot. ftenu • • • • • • 59 
creating the Graph • • • • • • 62 
Replotting the Graph • • • • • 64 
overlaying Values froa Another File • 69 
Hardcopy Dump of a Graph • • 70 
Saving the Graph on a Diskette File 72 



CS4993 Project Report page v 

Appendix B: Prograa Coaaands • • • 73 

TALK Prograa • • • • • • 74 
Plot Program • • • • • • • 75 

Appendix c: Grappler+ Interface coaaands • • 77 

coaaand suaaary 78 
Hardcopy Exaaples • • • • • • • • • 80 

Appendix D: Program Listings • • • • 83 

Talk Prograa • • • • 84 
Plot Prograa • • • • • • • • 97 

REFERENCES 114 

BI BL IO GR A.P H Y • • • • 115 



CS4993 Project Report page vi 

--------------·---------------------------------------------------------

1-1 Flow of the Plot Package • • • • • • • • • • • • • • • • • • 2 

1•2 

2-1 

2-2 

2-3 

3-1 

3-2 

3-3 

A-1 

1-2 

.l-3 

1-4 

1-5 

1-6 

1-7 

1-8 

A-9 

1-10 

1-11 

1-12 

1-13 

1-14 

C-1 

C-2 

c-3 

Pixel Colour Coabinations . . . • • • • . . . . . . . . . 6 

!lenu to Copy the contents of a VSPC File . . . . . . . . • • 18 

Renu to Copy output froa a vs Fortran Prograa ••••• 19 

Buffer Status Display froa the Copy OUtput Option • • • • 21 

Saaple Contents of a VSPC Pile . . . . . . . . . . . . • • • 27 

The Plot !enu With one Y Value • • • • • • • • • • • . . . • 28 

The Plot !lenu With Two Y Values •• • • • • • • • • • • • 29 

!a in Coaaand !en u of the, T 1LK Prograa • . . . . . . . . . . • 50 

Exaaple 1 

Exaaple 1 

Exaaple 2 

Exaaple 2 

copying the Contents of a VSPC Pile • • • • • • 511 

Buffer Status Display . . . . . . . . . . . . • 55 

Copy output froa a vs Fortran Prograa . . . . • 56 

Bu.ffer Status Display . . . . . . . . . . • • • 57 

!enu Iapleaenting the Exaaple Specifications . . . . . . . • 61 

output froa the Plot Exaaple . . . . . . . . . • 62 

Condensed !lenu for the Exaaple . . 
Exaaple !enu Changes . . . . . . . 

. . output froa the Replot Exaaple 

Exaaple of Overlaying a File . . . 
Output froa the overlay Exaaple 

output froa the Hardcopy Option 

• • 

• • 

Exaaple of Saving a Graphics Iaaqe 

Hardcopy !ode Example 

Hardcopy !ode Exaaple 

Hardcopy !ode Exaaple 

G • • • 

GE • . . 
GERD • • 

. . . . . . . . . . • 611 

. . . . . . . . . . • 67 

. . . . . • 68 

. . . . . . . . • • • 69 

. . . . . . • 70 

. . . . . . • • • • . . • 71 

. . . . . . . . . . . • • 72 

. . . . . . . . . • • • • 80 

. . . . . . . . 81 

. . . . . . . . . . • • • 82 



Introduction page 1 
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CBlPTBB 1 

The topic of this report vas suggested by members of the Department of 

Surveying Engineering who required a facility that would take a set of 

coordinate pairs froa an IBft 3032 computer, and plot them as a graph 

upon the screen of an Apple II aicro-coaputer, ronning onder the Apple 

Pascal Language System. The software developed to create the graph 

vas required to have an interactive conversation with the user, and 

provide hill with a variety of options from which he could control the 

quaLity of the finished plot. The applications of such a facility 

coold vary from the straight forward plotting of X versus Y point 

plots, to using longitude and latitude coordinates to trace the coast-

line of a continent. 

The project vas broken up into two phases. The communications 

phase (see chapter 2) is responsible for bringing in data from the 

contents of a VSPC file, or the output of a vs Fortran program, and 

writing the information onto a diskette file. The plotting phase 

(see chapter 3) takes this file, and plots the graph subject to the 

user's specifications (see figure 1-1). 
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Figure 1-1: Flow of the Plot Package 

* * * • * * 

., 
I 
I 
I 

.J 

Depending upon the language and operating system used, the Apple II 

micro-computer has the capability of using three distinct display 

modes: Text, Low-Resolution ("Low-Res") graphics, and High-Resolution 

("HI-Res") graphics. The Apple Pascal Language System will support 

only the Text and High-Resolution graphics display modes. 
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A general property of the Apple II Language System is that the Text 

mode of the Apple will display 24 lines of text on the screen with 

each line up to 40 characters in length. This implies that although 

the Apple Pascal Language System has been designed to work with lines 

that are up to 80 characters lonq, only 40 characters of the full Pas

cal paqe will be visible at any one time. In order to view a complete 

80 character line, the user aust toggle between the lefthand and 

righthand portions of the Pascal text paqe by typing "CTRL A". 

Each character on the screen represents the contents of a data byte 

froa a text page within the Apple. The character iaage is creatgd 

froa a dot matrix five pixels vide by seven pixels high. Characters 

are bordered on each side by a single pixel space to separate one 

character from another within the same line, and by a single pixel 

space above each character to separate successive lines of text. The 

characters are usually formed as white dots on a dark background, but 

the uppercase letters may be displayed in a reverse video mode, as 

black dots aqainst a white backqround, by typinq "CTRL R" vhile in the 

coaaand mode of the Pascal Operatinq Systea, or by a WRITE(CHR(18)) 

statement within a Pascal prograa. The character display will return 

to the normal video mode when the user types "CTRL T" if in the com

aand aode, or by a WRITE(CHR(20)) statement in a program. 
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The High-Resolution graphics mode of the Apple II aicro-coaputer can 

display 53,760 dots in an array 280 pixels vide by 192 pixels high. 

Rote that within the following section, any number enclosed within 

parentheses and preceeded by a $ sign is a hexidecimal number. 

Hi-Res graphics images are created from one of two 8, 192-byte areas of 

random access aeaory called "picture buffers". The first of these 

buffers is called the primary page, which begins at memory location 

8192 ($2000), and extends through to location 16,383 ($3FFF). The 

remaining buffer is called the second page, and immediately follows 

the first by starting at location 16,384 ($4000), and ending at memory 

location 24,575 ($5FFF) (Apple, 1981a). 

Each dot on the screen represents one bit from the picture buffer. 

Seyen of the eight bits in each byte are displayed on the screen, vi th 

the remaining undisplayed eighth bit used to select the colours of the 

dots in that byte. Therefore, forty bytes are required to create each 

line on the screen. The least significant bit of the first byte in 

the line is displayed on the left edge of the screen, followed by the 

second bit, then the third, and so on up to the seventh bit. The 

first bit of the next byte then follows, and so on. Hence, a total of 

280 dots are displayed on each of the 192 lines of the screen 

(Apple, 1981b). 
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on a black-and-white aonitor or TV set, the dots whose corresponding 

bits are 11 on" (or equal to 1) will appear white, while those dots 

whose corresponding bits are 11off" (or equal to 0) will appear black. 

If the video device is a colour monitor or TV, the result is not so 

straight forward due to the rather intricate way in which the National 

Television Screen coaaittee (lfTSC) colour systea produces colour, coa-

bined with the aethod that the Apple uses to get a lot of colour very 

economically (Apple, 1980) • If a bit is "off" then its corresponding 

dot will always be black, but if a bit is "on", its colour will depend 

upon the position of that dot on the screen, and the value of the col-

our (eighth) bit within that byte. If the colour bit is off, and the 

dot is in the leftaost column on the screen, called "column 0", or in 

any even-nuabered coluan, then the dot will appear violet. If, while 

the colour bit is off, the dot is in the rightmost coluan (column 279) 

or any odd-numbered column, then it will appear green. If two dots 

are located side-by-side, then they will appear white to the user. If 

the colour bit of a byte is turned on, then the colours blue and red 

are substituted for violet and green, respectively (see figure 1-2). 

Thus, there are six colours available in the High-Resolution graphics 

aode, subject to the following conditions: 

(1) Dots in the even coluans aust be black, violet, or 

blue. 
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(2) Dots in the odd colu•ns must be black, green, or red. 

(3) Each byte •ust be either a violet/green or a blue/red 

byte. It is not possible to •ix green and blue, green 

and red, violet and blue, or violet and red in the 

sa•e byte. 

(4) Two coloured dots side-by-side always appear white, 

even if they are in different bytes. 

r--------------,-·--------------------------------------------------, 
I I 
1 Status Of Screen Colu•n 1 
1 Colour Bit 0 1 2 • • • 277 278 279 1 
I I I 
1--------1- ---------------------1 
I I I 
I off 1 violet green violet green violet green 1 
I I I 
I on 1 blue red blue • • • • red blue red 1 
I I I 
1---- -f 
I I 
1 Figure 1-2: Pixel Colour combinations 1 
I I 
L--- ------------------------------------------~ 

* * * * * * 
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Turtlegraphics is the standard Apple II Pascal Language Systea graph-

ics package, and is stored as an Intrinsic unit in the Apple Pascal's 

SYSTEft. LIBRARY. It aquired its curious name from the "turtles" 

created by s. Papert and his colleagues at the ftassachusetts Institute 

of Technology. During their development of the Logo computer lan-

guage, they invented the idea of a "turtle" which could crawl around 

the screen and draw lines by lowering its "tail" which had a pen 

attached to it (Shapiro, 1982) • 

The coordinates of the Tortlegraphics window are identical to the 

pixel dimensions of the Apple's high resolution graphics sc.reen where 

the X coordinates vary from 0 to 279, the Y coordinates from 0 to 191. 

The point (x=O,y=O) is in the lower left hand corner of the screen, 

and the point (x=279,y=191) in the upper right hand corner. Any line 

which is drawn outside these limits is clipped so that only the por

tion which is within the window is visible. 

The functions supplied by Turtlegraphics perform the following 

actions: 

(1) Initialization of the graphics screen, and switching 

the display between the Text and High-Resolution 

graphics pages. 
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(2) creation of a viewport. specified in Apple II pixel 

dimensions. which will restrict the area of the screen 

in which the graphics image will appear. 

(3) Change the colour of the turtle's pen and that of the 

background from a palette of white. black. green. 

blue, red and violet. conditional to the previously 

mentioned limitations of Apple graphics colour. 

(q) Turn the turtle a specified nuaber of degrees counter

clockwise from its present direction. or to a specific 

direction relative to the monitor's screen. 

(5) !ove the turtle a specified number of pixel units in 

the direction it is pointing, or to a specific screen 

coordinate. 

(6) Write character strings onto the graphics screen. 

(7) Transfer an array of bits to the screen, with each bit 

of the array mapped onto a screen pixel. 
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Applegraphics II is a graphics utility package developed by Apple Coa-

puter Inc., and consists of a reference aanual, and a diskette con-

taining the library file with the Intrinsic units required to iaple-

aent Applegraphics and several deaonstration programs. These 

Intrinsic units are a collection of powerful high-resolution graphics 

procedures which provide much greater flexibility in using the graph

ics capability of the Apple than the Turtlegraphics unit. 

The desirable feature of Appleqraphics is the series of drawing 

procedures which allows the prograaaer to work within the world coor-

dina te system. The world coordinate systea can be thought of as a 

giant, invisible piece of qraph paper with X and Y axes crossing at 

riqht angles to each other, thus defining the Cartesian plane. The 

range of values of the X and Y coordinates aay be any real nuaber 

extending froa the largest negative value (approx. -3.40282E38) to the 

largest positive value (approx. 3. 40282E38) (Luehraann et al., 1981). 

The advantage of this systea is that a rectangular "window" aay be 

specified anywhere on the vo.rld coordinate grid, thus enabling the 

user to work with units that he is faailiar with rather than the awk-

ward diaensions of the output device. The window vill then be auto-

aatically aapped into the defined viewport, so that every point in the 

window will have a corresponding point in the viewport (Apple, 1981a). 
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The functions supplied by Applegraphics perfora the following 

actions: 

(1) Display either the Text or High-Resolution graphics 

pages upon the Apple's aonitor. 

(2) create a viewport specified in "noraalized device 

coordinates" (IDC) units. 

(3) Change the colour of the line drawn, and that of the 

background to any one of the colours available in the 

Apple's colour palette. 

(4) Write real and integer values and character strings 

upon the graphics screen. 

(5) !love or draw froa the current pen position to an abso

lute world coordinate point, to a specific screen 

position, or in teras of a relative displaceaent of 

either value. 

(6) Project a 3 diaensional object onto a 2 diaensional 

display. 

(7) Perfora coaaon geoaetric transforaations such as seal-

ing, translating, rotation and skewing. 
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Both packages are quite easy to use and are well docuaented, however a 

comparison of their features resulted in the choice of the Applegraph-

ics II utility. Turtlegra phics is a good package to use if one is 

experimenting with the fundaaentals of graphics, but it does not have 

the powerful routines that were required for this project. The plot-

ting package would be required to handle numbers of arbitrary size. 

The lpplegraphics II utility, because of its ability to work within 

the world coordinate systea, would facilitate the implementation of 

this capability. The only apparent disadvantage with the Applegraph-

ics package is that its three Intrinsic units are quite large, and 

consequently limit the size of the prograa in which they can be used. 

The Applegraphics procedures are stored as a set of three Intrinsic 

units, and aust be in the SYSTE!.LIBBARY of Pascal's "boot" diskette 

to be accessable to a program. The reference guide states that if the 

user has not aodified his SYSTE!.LIBBARY, then he can simply transfer 

the SYSTE8.PASLIB file from the Applegraphics diskette to the 

SYSTE8. LIBRARY. However the SISTER. LIBRARY contained the PEEK POKE 

unit required by the TALK program, so the LIBRARY utility on the 

APPLE3 diskette of the Pascal Language Systea vas initially used to 

install the Applegraphics units individually into the SYSTE!.LIBRABY. 

A problem developed in that every tiae the TALK program, or a prograa 

which used the lpplegraphics procedures vas run, the Apple repeatedly 

gave errors stating that the prograa stack had overflowed. This prob

lem vas solved by putting the PEEK and POKE functions of the PEEKPOKE 
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----------------------------------------------------------------
unit directly into the TALK prograa, and transferring the 

SYSTEM.PASLIB file of the Applegraphics diskette to the SYSTEft.LIBBABY 

of the boot diskette. 

* * * * * * 
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CHAPTER 2 

The TALK program vas originally written by Lord (1982) to handle coa-

munications with VSPC through the Apple, and provide a method of 

transferring data files, collected by the RECEIVER prograa from a 

satellite Doppler receiver, to VSPC files. Since a major portion of 

the present project vas to bring data in from the IBB, the original 

TALK prograa vas modified to meet these requirements. 

This option of the TALK program [see Appendix D] essentially turns the 

Apple keyboard and display monitor into an ASCII terminal operating in 

a half-duplex mode at a transmission rate of 300 baud. This aode has 

aquired a limited intelligence through the addition of an improved 

editing facility. 

Lord •s original TALK prograa sent characters typed from the keyboard 

directly through the Asynchronous communications Interface Adaptor 

(ACIA) to VSPC, but a limitation with this method vas that it could 

not support an improved editing facility. such a facility required a 

buffer which would store the characters typed from the keyboard, and 

then send them to VSPC once the return key vas struck. 

The keyboard buffer which vas implemented is an 80 element charac

ter array in which the characters typed from the keyboard are stored. 
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When the user hits the return key, signifying the end of the command, 

the characte.rs stored vi thin the buffer are sent individually through 

the ACIA to VSPC. Should the user type more characters than the key-

board buffer will hold, each successive keystroke will produce a warn-

ing beep, indicating that the keyboard buffer is full. The buffer 

size can easily be changed by assigning a new value to the LINELEN 

constant declared at the beginning of the TALK prograa (see Appen-

diz D]. 

The cursor direction keys are used to position the cursor throughout a 

VSPC coaaand, and thus provide the user with a character editing abil-

ity. To edit a coaaand, the non-destructive cursor is moved to the 

incorrect character, and the correct character is then typed. 

Eack tiae the left-arrow key is pressed, the cursor will move one 

position to the left. If the cursor is at the first character posi-

tion of a coaaand string when the left-arrow key is pressed, the Apple 

will respond with a warning beep, and the cursor will reaain at its 

position. 

Each tiae the right-arrow key is pressed, the cursor will move one 

position to the right. If the cursor is positioned iaaediately fol-

loving the last character in a line when the right arrow key is 

pressed, the Apple will respond with a varninq beep, and the cursor 
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will remain at its position. 

The Delete mode is used to remove characters from the keyboard buffer. 

To use this mode, move the cursor to the offensive character, and type 

11CTRL D". The character at that position will be removed from the 

screen, and all characters to the right of the cursor will move left 

one position to fill in the space. The cursor will then return to the 

position in the command where the deleted character had been, and so 

rest upon the letter which followed the deleted one. If the user 

needs to remove a string of characters, he may type "CTRL D" while 

holding the "REPEAT" key. This action will make successive calls to 

the deletion routine as long as the "REPEAT" key is depressed. 

The Insert mode is used to insert additional characters within VSPC 

commands. To use this mode, simply move the cursor to the position at 

which the characters are to be inserted, and type "CTRL I". All of 

the characters, starting at the cursor position up to the end of the 

comaand string, are copied from the keyboard buffer into a storage 

area and then erased from the Apple's screen. The user aay then type 

the additional characters to complete the command. While the user is 

in this mode, he may use the cursor direction keys and the Delete mode 

to farther edit the remaining characters on the screen. 

To restore the saved portion of the command, type "CTRL Q". The 

cursor will aove to the end of the characters, and write the stored 

characters from the storage area onto the screen while copying them 
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back into the keyboard buffer. The cursor will stop at the position 

follovinq the last character. If the user should hit the "RETURN" key 

before he restores the coaaand by typinq "CTRL Q", the proqram will 

autoaatically restore the characters, and then send the command to 

VSPC. 

One note of caution with respect to this mode is in order. If the 

user saves part of a coamand by typinq "CTRL I", makes additional 

changes to the reaaining portion, and then types "CTRL I" again with

out restorinq the saved characters, then the first set of characters 

stored will be replaced by the characters from the present cursor 

position to the end of the character strinq. This aeans that if the 

user needs to aake several insertions throuqhout a coaaand, then he 

should always reaeaber to restore the saved portion by typinq "CTRL Q" 

after aakinq additions, and before typinq "CTBL I" to aake subsequent 

insertions. 

* * * * * * 
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This option provides the user with the ability to copy data froa the 

IBft computer onto a diskette for later use. Upon entering this mode, 

the proqraa will ask the user to specify the qroup of characters which 

will be accepted into the character buffer (see fiqure 2-1t. If the 

user selects the "ASCII CHARACTERS" option, then the prograa will 

accept all of the valid ASCII characters, except for the DLE, DC3 and 

LF characters, which will disrupt the Pascal Editor during the editing 

of a text file. If the user indicates that he wants to accept 

"NUftERIC TYPE OILY" information, then only the following characters 

will be peraitted entry into the internal character buffer: 

+ 

• 

0,1, ••• ,9 

E 

[ ] 

(CR] 

PositiYe Sign 

Negative Sign 

Decimal Point 

Numeric Digits 

Exponential Poraat 

Blank Character 

Carriage Return 

After the user has indicated the type of information which he wants 

to accept, the program will display another aenu, giving the user the 

option of copyinq the contents of a YSPC file, or copying the output 

of a VS Fortran program. If the user indicates that he wants to copy 

the contents of a VSPC file, then the procedure will ask him to spe-

cify the file naae (see figure 2-1). If he chooses to copy the output 

of a proqraa, the procedure will ask for the name of the VS Fortran 
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prograa (see figure 2-2). Regardless of the option chosen, should the 

user reply to either naae proapt by pressing the return key without 

entering anything, then the prograa will leave this aode, and the TALK 

progra a• s aain coaaand a en u will reappear on the screen. 

r------------------------------------------------------------------, 
I I 
I == PROCEDURE TO COPY IBll FILES == I 
I t 
I -- SPECIFY VALID CHARACTER SET -- I 
I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1---------

1. - ASCII CHARACTERS 
2. - NUMERIC TYPE ONLY 

-- ENTER 1 OR 2 : 

-- SELECT 1 OF THE FOLLOWING OPTIONS == 

1. - COPY VSPC FILE CONTENTS 
2. - RUN A VS FORTRAN PROGRAM 

-- ENTER 1 OR 2 : 1 

== ENTER THE VSPC FILE NAME == 
-- FILE NAME ==> 

------· ______________ ., 
1 
I 
I 

Figure 2-1: ftenu to Copy the Contents of a VSPC Pile 
I 
I 
I 

L----------------·-------- -------------------------------------~ 
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----------------------------------------------------------------------

r-------- -------------------------------------------------- --, 
I I 
I == PROCEDURE 'fO COPY IBM FILES == I 
I t 
I == SPECIFY VALID CHARACTER SET -- I 
I I 
I 1. - ASCII CHARACTERS I 
I 2. - 'RUPIERIC TYPE OILY I 
I I 
I == ENTER 1 OR 2 : I 
I I 
I -- SELECT 1 OF THE FOLLOWING OPTIONS -- I 
I I 
I 1. - COPY YSPC PILE CONTEBTS I 
l 2. - RUB A VS PORTRAB PROGBAI!I I 
I I 
I == ENTER 1 OR 2 : 2 I 
I I 
I == ENTER THE FORTRAN PROGRA!I' S RUlE -- I 
I == PROGRA! IIA!E ==> I 
I I 
1---·--------·------------------f 
I I 
1 Figure 2-2: !enu to Copy output froa a YS Fortran Program 1 
I l L-------------- ---------------------------------------------~ 

The procedure receives data froa the IBI!I by issuing a series of VSPC 

coamands through the ACI A. The first instruction sent is the "TAPE" 

coaaand, which instructs VSPC to append a "DC1" control character at 

the end of a string of characters sent by the IBM. As the data is 

coaing into the Apple through the input side of the ACIA, the proce

dure will search for this character to deteraine when VSPC has res-

ponded to the coaaand, and is ready for aore input. The instructions 

that follow the "TAPE" coaaand depend upon the option selected from 

the menu. If the user indicated that he wanted to copy the contents 

of a VSPC file, then the procedure will send a "LOAD filename" comaand 

to VSPC, where filename is the name of the file specified by the user. 

The procedure will then issue a "LIST ROLIIIE" command to display the 

contents of the file upon the screen without the accoapanying YSPC 
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line numbers. If the user indicated that he wanted to copy the output 

of a VS Fortran program, then the procedure will send a "RUN pgmname" 

command to VSPC, where pqanaae is the name of the vs Fortran program 

specified by the user. Note that this option does not provide an 

opportunity for the user to issue the "ALLOCATE" command to assign a 

file to a processor unit-number. If the vs Fortran program references 

any I/O files, then the user will have to issue the "ALLOCATE" command 

through the "ASCII Terminal" mode of the TALK program, before he 

enters the "COP!" aode to copy the output onto a diskette. 

As the data is coming into the Apple, all of the incoainq charac-

ters will be displayed upon the monitor's screen, but the invalid 

characters will be screened out before they are stored within the 

internal buffer. The characters are continuously displayed and stored 

until the IB~ has sent the "DC1" character, indicating the end of 

file, or until the character buffer has filled to capacity. once 

either of these events occurs, the proqraa will clear the screen and 

display the following information: 
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r-- ---------------------------------------------- --------., 
1 
I 
I 
I 
I 
I 
I 

== COPY IB! FILES == 

1. IBft --> ftEI!IORY 

SOURCE FILE : xxxxxxxx 

nnnnn INVALID CHARACTERS DETECTED 

nnnnn CHARACTERS WITHIH BUFFER 

f 
2. ftE!ORY --> DISK I 

I 
ESTiftATED BLOCK BEQUIRE!ENT nn I 

I 
RECEIVING FILE : I 

I 
1-- -------------------------------1 
I I 
1 Figure 2-3: Buffer Status Display from the Copy Output Option 1 
I I 
L---------------- ------------------------------------------------J 

The first item in the display is the name of the source file or pro

gram, which was specified by the user upon entering the "COPY" option. 

The second item indicates the number of invalid characters which were 

detected by the procedure. This may include such characters as line 

feeds, device control characters such as DCE, DLE, and other inciden-

tal characters, and depends upon the decision of the user to accept 

aost of the ASCII characters or only numeric type information. The 

third item represents the number of characters which are actually held 

within the character buffer. 

The first itea of the second section gives the user an estimate of 

the size of the file to be created when the buffer is written onto the 

diskette. This information is very useful to the user in that he has 

advance knowledge of the amount of unused, contiguous blocks required, 
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and aay insert a diskette with sufficient space. If the number of 

characters within the buffer is greater than 16,000, the program will 

create two files. This is in order that the user may, if necessary, 

edit the created files (16,000 characters is the maximua file size 

that can be handled by the Apple Pascal Editor). 

If there are fever than 16,000 characters within the buffer, then 

the procedure vill prompt the user for the naae of the receiving disk-

ette file. The user should respond with the file name in the form 

"vol:file.TEXT". If the user presses the return key without entering 

anything, then he will leave this mode, and the main command menu of 

the TALK program will reappear on the monitor's screen. The user is 

forwarned that he will lose all of the information stored within the 

buffer if he does not specify a diskette file to receive the buffer's 

contents. If the user enters a volume name which is not online, then 

the procedure will issue a message stating the I/O error value, and 

then prompt the user to re-enter the file name. The values of the I/O 

errors may be found on page 32 of the Apple Pascal Language Reference 

ttanual. once the program accepts the file name, then it will dump the 

baffer•s contents into the file. If two files are necessary to hold 

the information within the buffer, then it will automatically append a 

"1" and "2" to the file name entered by the user during file creation, 

so the user and the system may distinguish between the files. Once 

the files have been created, then the main command menu of the TALK 

program will reappear on the monitor's screen. 
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The input buffer is necessary due to an unfortunate feature of the 

Pascal Operating Systea. When a prograa writes data onto a diskette, 

the Pascal Operating System will disable all of the prograa•s inter-

rupts, so any characters transmitted to the Apple during this tiae 

will be lost since an interrupted prograa cannot return and pick them 

up before they have been overwritten by following characters. The 

solution to this problea vas the creation of an input buffer, which 

would store the characters received through the ACIA, and then write 

thea to the diskette file once the IBI!I had sent a "DC1" control char-

acter, indicating the end of file, or when the input buffer had filled 

to capacity. The obvious limitation with this aethod is that the 

aaount of information that can be copied onto diskette is liaited to 

the size of the baffer, so the possibility certainly exists that the 

input buffer will hold only a portion of the data sent by the IBI!I. If 

the amount of information sent by the IBI!I is greater than the storage 

capacity of the input buffer, then the program will determine the last 

coaplete record sent by VSPC, and then write all of the information up 

to that point into the file. The procedure will also write the aes-

sage "*** BUFFER OVERFLOW ***" upon the screen to indicate to the user 

that the buffer bad indeed overflowed. 
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The size of the input buffer is dependent upon the the ayailable 

•e•ory size of the Apple that the progra• is run on. The 64K Apple 

systems belonging to the Department of surveying Engineerinq will sup

port an input buffer of 25,000 characters; any larger array will force 

the progra• stack to overflow. Should the user need to reduce to size 

of the buffer, it may be changed by reassigning the value of the 

BUFFLI!T constant declared at the beginning of the TALK program [see 

Appendix D ]. 

Selection of this •ode will allow the user to specify any diskette 

file of type ".TEXT" to be transferred to a VSPC workspace. This 

option was written by Lord, and has not been modified in any way. 

Although it is not used with the creation of files for the PLOT pro

gra•, it does proYide a very useful feature for transferring Pascal 

progra•s and character data to the IB! for further processing. 

* * * * * * 
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CHAPTER 3 

The PLOT prograa [see Appendix D] takes a text file created by the 

TALK prograa, converts this information int·o numeric values, and then 

creates a high-resolution plot on the Apple's screen. To ron the PLOT 

program, select the "X)CUTE" option in the main command menu of the 

Pascal Operating System. Pascal will reply with a proapt for the name 

of the file, to which the user should type "APLEPLT:PLOT.CODE". The 

operating system will load the program into memory, and execution will 

begin. 

The first request of the PLOT program is for the name of the file 

which contains the data to be plotted. The user should reply with the 

file name in the fora "Vol: file.TEXT" (eg. MYDISK:PLTDAT.TEXT). If 

the user hits the return key without entering anything, execution of 

the program will cease, and the Apple will return to the main coamand 

menu of the Pascal Operating system. If the user enters a volume or 

file name which is not online, the program will issue an error aessage 

indicating the value of the I/O error, 

once again enter the proper file name. 

and then prompt the user to 

The values of the I/O errors 

are found on page 32 of the Apple Pascal Language Reference Planual. 
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Since the source file containing the data is a text file, all of the 

numbers which will be plotted are stored as a sequence of ASCII char-

acters. The characters within the file should be of numeric type 

only, that is they must be from the set of: 

+ Positive Sign 

Negative Sign 

• Decimal Point 

o, 1, •••• 9 luaeric Digits 

E Exponential Foraat 

[ ] Blank Character 

(CR] carriage Return 

If the user had selected the "IU8ERIC TYPE ONLY" option within the 

"COPY" aode of the "TALK" prograa (see Chapter 2) before the data vas 

transferred to the Apple, then the file will contain only the above 

mentioned nuaeric characters. 

The conversion necessary between the string of characters, and the 

real values required by the lpplegraphics procedures, is done inter-

nally by the Pascal "READLJ" procedure. If any character is encoun-

tered which is not of the nuaeric fora described above, then the pro

gram will issue an error aessage indicating that an invalid character 

had indeed been encountered, and program execution will cease. 

bers on the file should be separated from one another by at least one 

blank character so the "READLI" procedure will be able to separate one 

value from another. An exaaple of a line noabered VSPC file contain-
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ing nuabers to be plotted is shovn in figure 3-1. 

,.--------------------------------------, 
I 
I 10 1.00000 o. 98007 0.19867 0.08885 1.00000 
I 20 2.00000 o. 92106 0.38942 o. 24629 1.41421 
I 30 3.00000 o. 825311 0.564611 o. 43737 1.73205 
I • 
I • 
I • • • 
I • 
I 
I 
l • • • • 
I 
I 330 33.00000 o. 9502 3 0.311511 o. 80036 5.711456 
I 340 34.00000 o. 86494 0.1191111 1. 28849 5.83095 
I ,__ _______ ----------- -f 
I I 
I Figure 3-1: Saaple Contents of a VSPC File I 
I I 
L-

_________________________ .. 

* * * * * * 

The aenu of the PLOT prograa (see figure 3-2) is a series of questions 

that asks the user to specify the organization of the data to be plot

ted, and the type of output desired. The content and structure of the 

aenu vas taken largely froa the Autoplot facility of the Hewlett Pack-

ard 26481 graphics terminal. A great deal of attention vas paid to 

the inclusion of stateaents which voald detect or correct any invalid 

user responses. 
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r-----
-- ENTER THE NA!E OF THE SOURCE FILE -
== FILE RARE : 

PLOT !ERU 

A. PLOT SPECIFICATIONS 
1. RO. OF COLU!IIS 
2. X IS COLU!B 
3. NO. OF Y COLUBRS (1 OR 2) 
4. Y IS COLU!R 
s. PLOT TYPE - 1 = . (POINT) 

2 = -- (LIHE) 
6. !II X = 
7. !lAX X = 
B. !IH y = 
9. !AX y -= 

B. AXIS SPECIFICATIOIIS 
1. PLOT THE AXES ? (Y/lf) 
2. EBCLOSE THE PLOT AREA ? (Y/lf) 
3. IUIE OF X AXIS : 
4. UHITS BETWEEN X TICS 
5. UNITS BETWEER X LABELS 
6. RA!E OF Y AXIS : 
7. UNITS BETWEEN Y TICS 
B. UNITS BETWEEN Y LABELS 

C. PLOT OPTIONS 
1. PLOT TITLE : 
2. SKIP HU!BER OF POINTS 
3. PLOT HUBBER OF POIHTS 

page 28 

--------, 
I 
I 
I 
I 
I 
I 
I 

t----- ----------------------1 
I I 
1 Figure 3-2: The Plot ftenu With One Y Value 1 
I I 
'----------·---------------------------~ 



Plotting 

r----
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I
I 
I 
I 
'--
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-----------------------------------------------

-- ENTER THE NA!E OF THE SOURCE FILE --
-- FILE RA!E : 

PLOT !ENU 

~. PLOT SPECIFICATIONS 
1. NO. OF COLUMNS 
2. I IS COLUMN 
3. NO. OF Y COLO!NS (1 OR 2) 
q. Y COLO!N - POINT PLOT : 
5. Y COLU!N - LIRE PLOT : 
6. PJIN I = 
7. PIA X X = 
8. MIN I = 
9. flAX I = 

B. AXIS SPECIFICATIONS 
1. PLOT THE AXES ? (Y/R) 
2. ENCLOSE THE PLOT AREA ? (Y/R) 
3. NAME OF X AXIS : 
4. UNITS BETWEEN X TICS 
5. UNITS BETWEER X LABELS 
6. RA!E OF Y AXIS : 
1. UNITS BETWEEN t TICS 
8. UNITS BETWEEN Y LABELS 

C. PLOT OPTIONS 
1. PLOT TITLE : 
2. SKIP IU!BER OF POINTS 
3. PLOT NUMBER OF POINTS 

-------"1 
I 
I 
I 
I 
I 
I 
I 
I 

---------------------------------t 
I 

Figure 3-3: The Plot ftenu With Two Y Values 1 
I 
~ 

The nine items in the Plot Specifications section of the menu asks the 

user to specify the physical organization of the data to be plotted,. 

the type of line the coordinates are to be represented by,. and the 

scale limits of the graph. 
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This value specifies the number of columns which make up the data. It 

aust be a positive inteqer less than or equal to the RAXCOL constant 

declared at the beginning of the PLOT program [see Appendix D]. cur-

rently, the value of RAXCOL is 10. 

This value specifies which column of the data array will be used for 

the X values. It must be a positive inteqer less than or equal to the 

nuaber of columns specified in the first item of the menu. 

~is value specifies the number of Y coluans to be plotted against the 

values in the X coluan. The prograa will only accept the value 1 or 

2. 

If the user answered this question by indicatinq that he wanted to 

plot only one Y value aqainst each X point, then the proqraa will ask 

the following two questions (see figure 3-2): 

This value specifies which column will be used for the Y values. It 

aust be a positive inteqer less than or equal to the number of columns 

specified in the first item of the aenu. 

~is value specifies the line type to be used when the program is 
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creatinq the plot. Specifyinq "1" will indicate to the proqraa that a 

dot should appear at each point while a "2", or any other character 

specifies that a line should be drawn between successive points. 

If the user responded to the third item of the menu by indicating 

that he wanted to plot tvo values of Y for each I point, then the pro-

qraa will ask the follovinq questions (see figure 3-3) : 

This value specifies which coluan of data is to be used as the first 

set of Y values. The data will be represented as points on the qraph-

ics output. The number must be a positive integer less than or equal 

to the number of columns specified in the first itea of the aenu. 

This value indicates which column of data is to be used as the set of 

Y values, and be represented as a line on the graph. The nuaber 11ust 

be a positive inteqer less than or equal to the nu11ber of columns spe

cified in the first itea of the menu. 

The followinq four items specify the scale limits of the qraph. 

111 numbers must be within the ranqes of real numbers peraitted in the 

Apple Pascal languaqe (i.e. -3.40282E38 to 3.40282E38). 

This nuaber specifies the minimua value to be assigned to the X axis. 

Any value within the range of real numbers permitted by the Apple Pas

cal Language will be accepted. 
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BLI 

This nuaber specifies the maxiaua value to be assigned to the X axis. 

Any real value which is greater than the miniaua value of X will be 

accepted • 

.ti!LI 

This number specifies the ainiaua value to be assigned to the Y axis. 

Any value within the range of real numbers allowed by the Apple Pascal 

Language will be accepted. 

This nuaber specifies the aaxiaua value to be assigned to the Y axis. 

Any real value which is greater than the ainiaua value of Y will be 

accepted. 

The following eight iteas in the Axis Specifications section provide 

the user vi th several options concerning the appearance of the axes on 

the graph. 

The first itea of this section asks the user if he would like the axes 

(includes the bisecting lines X=O, Y===O if they are 11i thin the plot 

vind011) to appear upon the graph. If he types a "Y", then the axes 

will be drawn upon the screen. If he enters an "R" , or any other 

character, they will not appear. 
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This prompt asks the user if he would like a line drawn around the 

limits of the graph at the values specified by the minimum and maximum 

values of X and I in the Plot Specifications section. If he types a 

"Y", then a rectangle will be drawn to enclose this area. If he 

enters an "R" , or any other character, the rectangle will not appear. 

If the user indicates to the program that he does not want either 

the axes or rectangle drawn, then the following items of the Axis Spe

cifications section will not appear. 

This item allows the user to specify the title of the X axis. The 

number of characters that can be printed is limited to 3Q, so should 

the user enter a title which is 

only the first 3Q will appear. 

greater than JQ characters in length, 

If the user hits the return key with-

out entering any characters, then this field will remain blank. 

This real number specifies how many units on the X axis each tick mark 

will represent. For example, if the range of X values varied from -1 

to 1, and the user specified tick marks at every tenth of a unit, i.e. 

"0.1", then a tick would appear at the -1.0, -0.9, -o.a, •• , -0.1, 0, 

0.1, •• , 0.9, 1.0 points of the X axis. If the user enters a nega

tive number, then the program will use the absolute value of that num

ber to calculate the tick positions. If the user enters zero, no tick 

aarks will appear along the X axis. 
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This integer nuaber specifies the nuaber of tick aarks between labels 

(i.e. the numeric values assigned to certain tick marks) on the X 

axis. In our exaaple~ if the user specifies 2 tick intervals between 

each X label~ then the numeric values will appear at tick marks 

-1.0~ -o.8~ .•• -0.2~ o~ 0.2, ··~ o.e~ 1.0. If the user specifies a 

negative number, the program will use its absolute value to calculate 

the label position. If the user enters zero, then labels vill not 

appear on the X axis. 

This item allows the user to specify the title of the Y axis. The 

nuaber of characters that can be printed is limited to 18, so should 

the user enter a title which is greater than 18 characters in length, 

only the first 18 will appear. If the user hits the return key with

out entering any characters, then this field will reaain blank. 

This real nuaber specifies how aany units on the ! axis each tick mark 

will represent. For example, if the range of the Y values is between 

-10 and 10~ and the user has specified tick aarks at every unit, then 

a tick would appear at the -10~ -9, -e. ··~ -1, o, 1, •• • 9, 10 

points of the Y axis. If the user enters a negative nuaber, the pro-

gram will use the absolute value of that number to calculate the tick 

positions. If the user enters zero, no tick marks will appear along 

the Y axis. 
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This integer number specifies the number of tick marks between labels 

(i.e. the numeric values assigned to certain tick marks) on the Y 

axis. In our exaaple, if the user specifies 5 tick intervals between 

each Y label, then the numeric values vill appear at tick aarks -10, 

-5, o, 5, 10. If the user specifies a negative number, the program 

will use its absolute value to calculate each label position. If the 

user enters zero, then labels will not appear on the Y axis. 

The three items in the Plot Options section allow the user to enter 

the title of the plot, and also specify the number of points to be 

skipped and plotted. 

This item allows the user to enter the title of the graph, which will 

appear along the top of the screen. The number of characters that can 

be printed is limited to 40, so should the user enter a title which is 

greater than 40 characters in length, then only the first 40 charac-

ters will be printed. If the user hits the return key without typing 

anything, then the title field will remain blank. 

This integer value represents the number of points the program will 

skip when it begins plotting. If the user enters a negative number, 

the prograa will take the absolute value, and skip that number of 

points. If the user enters zero, the program will not skip any 
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points. 

'!'his integer value represents the nuaber of points the program vill 

plot. If the user enters a negative nuaber, the prograa vill take its 

absolute value, and then plot that number of points. If the user 

enters zero, then the program will plot all of the reaaining points in 

the file. 

* * * * * * 

There are three procedures within the PLOT prograa that are used for 

preparing the high resolution screen from the options specified by the 

user through the program's menu. They begin initialization by clear-

ing the graphics buffer, and then writing the plot and axis na•es upon 

the screen if they vere entered. They vill also draw the axes and 

enclosing rectangle, and position the axis ticks and labels if they 

have been specified by the user. 

* * * * * * 
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The main purpose of the PLOT program is to plot the data on the 

screen, and it centres around two routines which are responsible for 

the creation of the graph. 

The Points procedure builds an array of real numbers, which is used by 

the Draw procedure to determine the points to be plotted that the user 

specified. The size of the array is equal to the !AXCOL constant 

assigned at the beginning of the PLOT program, but the number of ele-

ments actually used in the array is equal to the number of columns of 

data in the source file, which vas specified by the user through the 

prograa• s aenu. 

The aain purpose of the Draw procedure is to control the plotting of 

points upon the graphics screen. The procedure initially calls the 

Points procedure, which creates an array of real numbers. The Draw 

procedure selects the points to be plotted from the array by using the 

column nuabers, entered by the user through the menu, as subscripts 

within the array. For instance, if the user indicated that he wanted 

the first column of data to be used for values of X, and the third 

column to be used for the values of Y, the Draw procedure will use the 

first element of the array returned by the Points procedure as the X 

coordinate, and the third element as the Y coordinate of the point. 

As the procedure creates the appropriate line or dot on the screen, it 

also writes the point coordinates onto the tezt page of the Apple, so 
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the user aay view the point values by displaying the Text page on the 

screen. The Draw procedure will continue plotting points until it 

reaches the end of file, or the user halts the plotting process. When 

the prograa finally reaches the end of file, the Apple will "beep", 

indicating that it has finished plotting all of the points in the 

file. 

There are four coaaands available during the plotting stages of the 

graph vhich the user aay find useful: 

"CTRL G• - This coaaand vill instruct the prograa to display 

the contents of the Hi-Res Graphics buffer upon the 

Yideo screen. 

"CTRL H" - This coaaand will instruct the Apple to halt 

further drawing upon screen, but reaain within the 

PLOT prograa. It is used to preaaturely halt the 

creation of the plot to allow the user to redefine 

a aenu itea, and then recreate the graph as 

described in the Replot facility in the following 

section. 

"CTRL Q" - This coaaand vill halt any further execution of the 

prograa, and return the user to the aain aenu of 

the Pascal Operating Systea. 

"CTRL T" - This coaaand will instruct the prograa to display 

the contents of the Text buffer upon the screen. 
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Once the prograa has coapleted drawing the graph, the user may change 

any number of the Plot aenu iteas, 

to the new plot specifications. 

and then redraw the graph subject 

The current values of the Plot menu may be reviewed by typing 

"CTRL D". This coaaand will only be recognized once the program has 

stopped plotting values, which occurs when the program has reached the 

end of the source file, or the user halts the plotting process by typ

ing "C'l'RL H". The program will respond by writing a condensed version 

of the plot aenu with the corresponding values written beside each 

item. A group of instructions will appear at the bottom of the screen 

to assist the user in changing a aenu itea, or terminating the PLOT 

prograa. 

Any item in the menu, except the naae of the source file, aay be 

changed by typing "C'l'RL en. As with the aenn display comaand, this 

key will only be recognized once the prograa has halted the plotting 

process. The aenu change option will initially ast the user to enter 

the section letter ["A","B",or "C"] that contains the item he wants to 

alter. If the user types any other character, or hits the return key 

without entering anything, then he will leave the aenu change section. 

After selecting a valid section letter, the prograa will ask for the 

number of the item the user wants to change within that section. If 

he replies with an item nuaber that is outside the range of that par-
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ticular section, the program will respond with the message "IIVALID 

!TEll", and the section prompt statement will reappear. If the user 

replies with a "0", or any non-numeric character, the progra • will 

leave the menu change option. 

once the user has entered both a valid section and itaa, the speci-

fied aenu question will appear. Due to the error checking by the pro-

gram, the user aay have to answer two or three questions in order to 

change the value of one itea. Por instance, if he wanted to change 

the value of SAX Y by specifying section A, itea 9, the prograa will 

ask hill to re-enter the lUI Y value along with the !AX Y value. This 

is necessary to ensure that the prograa will check that the new MAX Y 

value is greater than the MIR Y value. 

After the user has left the aenu change aode by typing an invalid 

response to either the section or itea proapts, a group of instruc-

tions will roll up onto the screen to assist hia in displaying the nev 

menu, replotting the data under the nev specifications, or terainating 

the PLOT prograa. 

The coaaand "C'l'RL P" will instruct the prograa to replot the data 

under the new specifications of the PLOT menu. As with the two other 

coaaands, this instruction will not be recognized until the program 

has stopped plotting. This command will erase the graphics buffer, 

and then call the procedures to recreate the image from sera tch. 

While the plot is being redrawn, the user is free to use the "C'l'RL G" 

and "CTRL T" coamands to view the graphics or text pages, the "C'l'RL H" 
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command to halt plotting, or "CTRL Q" to terminate the program, and 

return to the aain comaand menu of the Pascal Operating system. Once 

the plot has been recreated, the user may change the PLOT menu again, 

and replot the data as many times as necessary. 

In light of the fact that it may be desirable to create a plot using 

values contained in several files, the user may overlay a graph formed 

from the contents of another source file on top of the first graph by 

typing "CTRL o•. The program will reply to this command by asking the 

user to specify the name of the new source file. The user should 

reply vith the file name in the fora •vol:file.TEXT" (eg. 

MYDISK:FILE2.TEXT). If the user hits the return key without entering 

anything, execution of the program will cease, and the prograa will 

return to the main command menu of the Pascal Operating System. If 

the user enters a volume or file name which is not online, then the 

program will issue an error message indicating the value of the I/O 

error, and then prompt the user to once again enter the proper file. 

The values of the I/O errors are found on page 32 of the Apple Pascal 

Language Reference Manual. 

Once the program has accepted the file name, it will ask the user 

seven questions from the plot menu to determine the organization of 

the data on the file, which columns are to be used as I and Y values, 

how the new values should be represented on the graph, and lastly, how 

many points should be skipped and plotted. After the user has sup-

plied all of this information, the program will begin plotting the 
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values from the second file subject to the menu specifications. As 

during the initial plottinq, the user may use the CTBL G, CTRL H, 

CTRL Q and CTBL T commands to select the different view modes. After 

the proqram has finished plottinq the second file, the user may over-

lay a third file onto the screen, and repeat this process as many 

tiaes as necessary. 

The user should take caution in one aspect of this facility. If be 

Yievs the qraph after one or more overlays of other files on top of 

the first one, decides to change one or aore of the aenu iteas, and 

then replot the graph (as opposed to an overlay) , the proqram vill 

clear the qraphics screen, and then replot only the points from the 

aost recent source file. 

The iaage within the high resolution graphics paqe may be dumped onto 

an Epson BX-80 dot matrix printer (provided that it is driven by a 

"Grappler+• printer interface board) by typing "CTRL H". The program 

will reply to this command by asking the user to specify the various 

print options that be desires. These commands may be found in the 

Grappler+ operating manual, and they are also listed in Appendix c of 

this report. After the user has entered the desired options, the pro-

gram will then attempt to dump the contents of Hi-Res page 1 onto the 

printer. If the printer is online, then printing will begin. If the 

printer is not online, then the warning message "HOT SELECTED" will 

appear upon the screen to infora the the user that the printer is off-

line. Once the printer has been brought back online, then printing 
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will commence. After printing is complete. the program will display 

the graphics iaage in Hi-Res graphics page 1 on the monitor screen. 

The graphics image within the first high resolution graphics page aay 

be stored on a diskette file for later retrieval by typing "CTRL L". 

The program will respond to this command by prompting the user to 

enter the naae of the receiving file. The user should reply with the 

file name in the form "vol:file.FOTO" (eg. ftYDISK:GRAF1.FOTO). After 

the user has entered the file naae. the program will examine the disk-

ette to ensure that there is sufficient room on the diskette for the 

new file (each picture image requires 16 contiguous blocks of disk 

space). If the required space is found. then the picture buffer will 

be written into the diskette file, and the display will return to the 

graphics page. 1 separate program, called "LOOKC"• has been written 

to retrieve graphics images for viewing only. The PLOT program will 

be modified in the near future to allow it to retrieve. display and 

modify graphics images which have been stored in a diskette file. 
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CRlPTBR II 

The software developed for this project fulfills the requirement for 

the implementation of a facility to create a "quic.k and siaple" plot 

of numbers taken from an IB! 3032 computer. It has also demonstrated 

several advantages of the Apple II aicro-coaputer. The project vas 

further proof that the Pascal Language System is a very powerful pack-

age, and that it greatly enhances the flezibility of the Apple. It 

has also demonstrated the capabilities of the Apple's high resolution 

graphics display aode in conjunction with the procedures of the Apple-

graphics utility package. I feel that the quality of Apple graphics 

is sufficient to enable it to be used in other applications within the 

Department of surveying Engineering. 

During the course of the project, soae disadvantages of the Apple 

becaae apparent, notably the lack of an interrupt driven I/O handler, 

which restricted the amount of information the Apple could copy froa 

the IB! through the TALK program. An attempt was also aade to 

increase the transaission rate of the TALK prograa to 1200 baud, but 

the prograa vas unable to keep up with the characters sent by VSPC 

before they were overwritten by following characters. This problea 

could possibly be overcoae by rewriting the SCAMACIA procedure in 

asseabler language (this is being done now). 

In closing, I hope that the users of this package find it helpful 

in their work, and that the results inspire thea to develop nev appli

cations for the Apple. 



Apple Plot User• s Guide page 45 

Appendix A 

APPLE PLOT OSEB'S GUIDE 

The inforaation within this appendix supplies the directions necessary 

to use the Plot package developed for this project. 
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There are two diskettes which contain the software developed for this 

project. 

This diskette is a copy of the APPLE1 diskette, to which has been 

added the code files required to run the TALK and PLOT prograas. This 

diskette is also called the "boot" diskette, and will normally be in 

drive 14. 

This diskette is used as a backup diskette, and contains copies of the 

source and code files for the TALK and PLOT prograas as well as a copy 

of the SYSTEM. PASLIB file froa the Applegraphics package. The 

SYSTEft.PASLIB file contains the Intrinsic units required to impleaent 

Applegraphics as vell as the standard Intrinsic units found in the 

SYSTEft.LIBRARY, with the exception of the Turtlegraphics units. 

* * * * * * 

In order to access the programs described within this report, insert 

the APLEPLT diskette into drive t4, and a diskette that contains, or 

vill receive, files to be used with the PLOT prograa into drive tS. 

Power on the Apple. After a bit of disk activity, one of the two fol-
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loving events should noraally occur: 

(1) You will be greeted with a musical jingle, and a short 

aessage indicating the system date and tiae according to 

the clock module within the Apple, or 

(2) You will be greeted with a short "beep beep beep" sound, 

and a message asking you to re-initialize the system by 

typing the letter "I". After typing this letter, you 

should be greeted as described in event 1 above. 

* * * * * * 

The Pascal Reference manuals describe several special keys which are 

used by the operating system to give the user limited control over the 

execution of most programs. A brief summary of these keys follows: 

"CTRL RESET" - This command initiates a "warm boot" of the 

system which will stop alaost any ongoing pro-

cess at the expense of losing whatever is in 

the Apple• s memory at that time. This command 

is usually necessary when the system "hangs" 

(stops and does not respond to the keyboard) • 
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11 CTRL i" 

°CTRL 1 11 

0 C'l'RL F" 

"CTRL zn 

This co•mand giwes the user the ability to 

interrupt the execution of the current progra•. 

The Pascal Operating System will issue a aes-

sage stating "PROGRAM IITERRUPTED BY USER". 

Execution of the interrupted program cannot be 

resumed, and the systea aust be re-initialized 

by pressing the space bar. 

- This coaaand will toggle the text display bet

ween the righthand and lefthand portions of the 

80 character Pascal text page. 

- This command causes all of the following pro

graa•s output to be "flushed" (i.e. the program 

will continue running, and any characters which 

were written on the screen will remain, but no 

subsequent output will appear on the screen) • 

output to the screen will resume when the user 

types another "CTRL F". 

- This coamand will halt execution of a prograa 

until the user types another "CTRL S". 

- This coaaand initiates the Auto-follow aode or 

horizontal scrolling. The screen will scroll 

right and left to follow the cursor as it aoves 

across the Pascal page. The horizontal scroll-

ing can be disabled by typing "CTRL A". 
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If the user has any questions or problems concerning the use of 

these couands, he should consult the Apple Pascal Operating Systea 

Refe renee ftanual. 

* * * • * • 

The TALK prograa is used to communicate to VSPC for the aain purpose 

of copying inforaa tion froa the IBft onto a diskette for use vi th the 

PLOT prograa. To run the TALK prograa, the lPLEPLT diskette should be 

in drive 14, and the Pascal Operating Systea should be in the aain 

coaaand aode. The user should then type "X" indicating to Pascal that 

he wants to execute a prograa, and respond to the systea• s proapt for 

a file naae by typing "14:TALK". After the operating system loads the 

prograa into aeaory, execution will begin, and the aain coaaand aenu 

will appear (see figure A-1) • 
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r-------------------- --------------------------------
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-- SERIAL CO!!UIICATIOIS PBOGRA! == 

-- CO!!AID !EIO --

OPTIOIS ABE : 
A = ASCII TER!INAL !ODE 
C = COPY VSPC FILES / PBOGRA! 
T = TRANSFER ARY '!'EXT PILE 
Q = QUIT 

-- ENTER COR!ARD ==> 

OUTPUT 

f-------------- _____________________ ., 
1 
I 
I 
'-----

Figure A-1: Rain coaaand !enu of the TALK Prograa 

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

I 
I 
I __, 

This option enables the Apple to operate as an ASCII terminal to 

establish communications with the IB.! coa pu te r. The user aust enter 

this aode (by typing "A" froa the aain coaaand aenu of the TALK pro

graa) to initally sign on to VSPC so that he can use the other options 

of the TALK program to copy data onto a diskette or send inforaation 

to a VSPC file. He aust also use it to sign off VSPC before he terai-

nates the TALK prograa. 

There are seYeral coaaands within this aode which the user aay find 

useful: 

Escape key - This key is equiYalent to the "BREAK" or 

"ATTN" keys found on other ASCII terminals. 



Apple Plot User's Guide page 51 

LEFT/RIGHT ARROW - These keys are used to position the cursor 

"CTRL C" 

"CTRL D" 

"CTRL I" 

11 C'l'RL Q" 

anywhere in a command, and thus provide the 

user with a character editing facility. 

- This coaaand terminates the ASCII Terminal 

mode, and returns the user to the main com-

aand menu of the TALK prograa. 

- This comaand activates the Delete mode 

which will reaove the character at the cur-

sor position from the VSPC coaaand. 

- This comaand activates the Insertion mode 

which gives the user the ability to insert 

additional characters within a VSPC com-

aand. 

- This command terminates the Insertion mode. 

If the user has any questions concerning the use of these commands, 

he should refer to Chapter 2 of this report. 

This option allows the user to copy data from the contents of a VSPC 

file, or the output of a vs Fortran program, onto a diskette file. 

Before selecting this mode, the user should have signed onto VSPC 

using the "ASCII Terminal" mode described aboTe. Although this option 

is used primarily to bring information in for the PLOT program, it can 

be used to copy programs, character data, etc., from the IB! for use 

with other Pascal programs. 
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Upon selection of this aode, the proqraa will initially proapt the 

user to select one of two character filters which the proqraa will use 

to screen out invalid incoainq characters. Only valid characters will 

be stored within the prograa•s internal buffer. The "ASCII 

CHARACTERS" option will perait aost of the valid ASCII characters 

within the buffer, with the exception of the DLE, DC3, and LF charac

ters, which will disrupt the Pascal Editor during the editing of a 

text file. The "NUMERIC TYPE ONLY" option, on the other hand, will 

restrict the characters allowed within the internal character buffer 

to the following: 

+ 

• 

0,1, ••• ,9 

E 

[ ] 

[CR] 

Positive sign 

llegati ve Sign 

Deciaal Point 

Numeric Digits 

Exponential Foraat 

Blank Character 

Carriage Return 

If the user expects to be using the info.raation that he is about to 

copy as a source file for the PLOT prograa, then he should select the 

"NU!ERIC TYPE ONLY" option. 
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once the user has replied to the prompt, the program will display 

another brief menu which will ask the user if the source o.f the infor-

mation is a 'ISPC file, or a 'IS Fortran program. If the information is 

held within a 'ISPC file, then the user should enter a '1', and reply 

to the proqraa• s next prompt with the name of the appropriate 'ISPC 

file. If the information is generated as the output of a vs Fortran 

prograa, then the user should enter a 1 2 1 , and reply to the program • s 

next prompt with the name of the 'IS Fortran program. 

The TALl program retrieves the information by issuing a series of 

VSPC commands, which will appear on the screen as they are sent. As 

the information is sent to the Apple, the invalid characters will be 

screened out, and the valid characters stored within the buffer. Once 

all of the information has been sent by the IB!, or the internal buf

fer has filled to capacity, a new screen display will appear on the 

monitor, which will indicate the number of invalid characters 

detected, the number of characters held within the buffer, and the 

number of free, contiguous blocks required to create this file on 

disk. The last statement on the screen is a prompt to specify the 

name of the receiving diskette file, to which the user should reply 

with a file name in the form of "vol:file.TEXT". If the number of 

Characters held within the buffer exceeds 16,000, then the program 

will create 2 files, automatically appending a 1 11 and a 1 2 1 to the 

file naae to differentiate between the tvo files. once the files have 

been created, the aain command menu of the program will reappear on 

the screen. 

If the user bas any difficulity with this mode, then he should 
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refer to chapter 2 of this report. The following exaaples illustrate 

the uses of this option. 

Figures 1-2 and A-3 illustrate the prograa•s proapts, and the user's 

replies to copy the contents of a VSPC file naaed APLEDA'l'l into the 

diskette file DISK1:APLEIIPO.TEXT. 

r------------------------------------ ------------------------· 
1 
I 
I 
I 
t 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

== PROCEDURE TO COPY IB" PILES --

== SPECIFY VALID CHARACTER SET == 
1. - ASCII CHARACTERS 
2. - HUftERIC TYPE ONLY 

== ENTER 1 OR 2 : 1 

== SELECT 1 OP THE FOLLOWIIG OPTIONS --

1. - COPt VSPC PILE CONTENTS 
2. - RUB A VS FORTRAN PBOGRA" 

== ENTER 1 OR 2 : 1 

== ENTER THE VSPC WORKSPACE HA!E == 
-- WORKSPACE HAftE ==> lPLEDATA 

~----·---
___________ _.,. 

1 
f 
I 
L 

Figure A-2: Exaaple 1 copying the Contents of a VSPC Pile 
I 
I 
I 

--------------------·----------------------------------------J 
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r----------·-------------
I 
I 
I 
I 
I 
I 
I 
I 
J 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

== COPY IBft FILES == 

1. I.BPJ --> l!EftORY 

SOURCE FILE : APLEDATl 

57 INVALID CHARACTERS DETECTED 

11503 CHARACTERS WITHiliJ BUFFER 

2. !EMORY --> DISK 

ESTII!ATED BLOCK REQUIREMENT 26 

RECEIVING FILE : DISK1:APLEIIFO.TEXT 

page 55 

-, 

J-------
_________________ ., 

1 
I 
I 

I 
Figure A-3: Example 1 Buffer status Display 1 

I 
L---------------------------------~ 
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Figures A-4 and A-5 illustrate the prograa•s proapts and the user's 

replies to copy the nuaeric output generated by a vs Fortran program 

naaed FORTPG! into the diskette file DISK1:APLEPORT.TEXT. 

r------------------------·------------ ------------------------, 

1---
1 

== PROCEDURE TO COPY IBR FILES --

== SPECIFY VALID CHARACTER SET == 

1. - ASCII CH.ARACTERS 
2. - RUBERIC TYPE ONLY 

== ENTER 1 OR 2 : 2 

== SELECT 1 OF THE FOLLOWIRG OPTIORS --

1. - COPY VSPC FILE CONTENTS 
2. - RUN A VS FORTRAN PROGRA! 

== ERTER 1 OR 2 : 2 

-- ENTER THE FORTRAR PROGRA!'S RA!E -
== PROGRAB RARE ==> PORTPG! 

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

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
f 
I 
I 
I 
I 
I 
I 
I 
I 

·-------------f 
I Piqure A-4: Exaaple 2 -- Copy output froa a vs Fortran Proqraa 

I 
I 
I I 

L-------- -------------------------- ---------------.J 
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1 
I 
I 
I 
I 
I 
I 
I 
I 

== COPt IBft PILES == 

1. IBII --> liB !lORY 

SOURCE FILE : FORTPGII 

263 IIVALID CHARACTERS DETECTED 

21566 CHARACTERS iiTHII BUFFER 

2. ftEftORY --> DISK 2 FILES 

-FILE 11 : BLOCK REQOIBEIIEIT 28 

RECEIV II G FILE : DIS IC 1 : l PL EPOR'l' 1. TEXT 

-FILE 12 : BLOCIC BBQUIREIIEI'l' 20 

RECEIVING FILE : DISIC1:lPLBFORT2.TEIT 
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--, 
I 
t 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
t 
I 
I 

' .,.._ --- ----·--------1 
I I 
1 Figure l-5: Example 2 -- Bu.ffer Status Display 1 
I I '--------------------- _ ___, 
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This option will transfer any .TEXT file on a diskette into a VSPC 

file. The procedure will prompt the user for the file name, which 

should be in the form "vol: file. TEXT" (eg. ftYDISK:FILE1.TEXT), and 

then the file naae which VSPC will save the inforaation under. When 

the user has entered this inforaation, the program will send a series 

of VSPC coaaands to prepare the workspace, and then send the text 

file, line by line. Once all of the information has been sent, the 

TALK prograa will issue a "SAVE" coamand to save the information 

within the user's VSPC library. 

The Quit option allows the user to terminate the TALK prograa, and 

return to the coaaand aode of the Pascal Operating System. 

is reminded that this command will not sign him off VSPC, 

The user 

which he 

aust do by entering the "ASCII Terminal" aode and entering the VSPC 

"OFF" command. 

* * * * * * 
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the PLOT proqraa is used to plot the data froa text files created by 

the TALK prograa on the screen of the Apple. To run the PLOT prograa, 

the APLEPLT diskette should be in driYe 14, and the Pascal Operating 

Systea should be in the aain command menu. The user should type an 

"X", indicatinq to Pascal that he wants to execute a program, and then 

respond to the systea•s proapt for a file naae by typinq "14:PLOT". 

After the operating systea loads the prograa into aeaory, execution 

will begin, and the first item of the PLOT aenu will appear on the 

screen. 

The Plot aenu asks the user a series of questions concerning the 

orqanization of the data on the source file, and the desired appear-

ance of the graph upon the Apple's screen. A detailed explanation of 

each question, and the type of response expected, is found in Chapter 

3. The proqraa will issue helpful error messages to the user should 

he supply any iaproper answers to the aenu questions. 
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To clear up any possible aisconceptions about the aenu, the follow-

ing exaaple should be helpful. Suppose a user wanted to plot the 

values froa the diskette file "DISK1:TSTPLT.TEIT". The inforaation is 

arranged in 5 columns, with the X values in coluan 2, and the Y values 

in coluan 5. Each coordinate is to be represented as a dot on the 

screen. The Y values, which are teaperature readings in Celsius 

degrees, vary froa 0 to 25, vhile the I values, which are the corres

ponding depths of a theraoaeter in the ocean, vary froa 0 (sea level) 

to 500 fathoas. The plot area is to be enclosed within a rectangle 

and the I and Y axes are not required. Tick aarks are to appear along 

the Y edge of the rectangle at every 5 units, with labels at every 

tick unit (i.e. at tick positions 0, 5, 10, 15, 20, 25). Tick aarks 

are to appear along the I edge of the rectangle at every 100 units, 

but the tick labels are not required. The title of the plot is "Ratio 

of Ocean Teap. to Depth", and all the points in the file are to be 

plotted. 

The Plot aenu to iapleaent such a graph appears in figure A-6. 
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r------ ·------------·---
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

== ENTER THE BABE OF THE SOURCE FILE -
-- FILE Bl!E : DISK1:TSTPLT.TEXT 

PLOT !!EBU 

A. PLOT SPECIFICATIONS 
1. NO. OF COLU!IS 5 
2. X IS COLU!!I 2 
3. RO. OF Y COLU!!NS (1 OR 2) 1 
Q. Y IS COLU!R 5 
5. PLOT TYPE - 1 = . (POINT) 

6. !III X = 0 
7. !!lX X= 500 
a. !IN Y = 0 
9. !lAX Y = 25 

2 = -- (LINE) 1 

B. AXIS SPECIFICATIONS 
1. PLOT THE AXES ? (Y/R) I 
2. ENCLOSE THE PLOT AREA ? (Y/N) Y 
3. Nl!!E OF X AXIS : DEPTH - PATHO!S 
Q. OBITS BETWEEN X TICS 100 
5. UNITS BETWEEN X LABELS 0 
6. RA!!E OF Y AXIS : DEG. CELSIUS 
7. UNITS BETWEEN Y TICS 5 
a. UNITS BETWEEN Y LABELS 1 

C. PLOT OPTIONS 
1. PLOT TITLE : RATIO OF OCEAH TE!!P. TO DEPTH 
2. SKIP RU!!BER OF POINTS 0 
3. PLOT RUBBER OF POINTS 0 

~--- ----
1 

-----, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
t 

1 Figure A-6: ftenu Iapleaenting the Exaaple Specifications 

.. 
I 
I 
I I 

·----------------- .. 
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r------------------------------------------------------------------, 

25 

- :15 

c 
E 
L:10 
s 
I 
us 
s 

1------
1 
I 
I 
L-

RATIO OF OCEAN TEt-1P. TO DEPTH 

---------- I 
------- ~ 

DEPTH - FATHDt·1S 

Figure A-7: output from the Plot Exaaple 

-f 
I 
I 
I 

--------' 

After the user has entered the last itea of the Plot menu, the program 

will switch the display to the graphics page of the Apple, and begin 

initialization of the screen according to the options specified 

through the aenu. The initialization procedures will draw the enclos-

ing rectangle with its respective tick marks and labels, and write the 

plot and axis titles upon the graphics screen. Once initialization is 

complete, the program vill begin plotting the points of the file on 

the screen- The resulting plot is shown in figure A-7. 
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During the plotting stage, the user may find the following commands 

useful: 

"CTRL G" - This coaaand will instruct the prograa to display 

the contents of the Bi-Res Graphics buffer upon the 

monitor's screen. 

"CTRL B" - This command will instruct the Apple to stop 

further drawing upon the screen, but to reaain 

within the PLOT proqraa. It is used to prematurely 

halt the creation of the plot to allow the user to 

redefine a aenu itea, and then recreate the qraph. 

"CTRL Q" - This coaaand will halt any further execution of the 

proqraa, and return the user to the aain menu of 

the Pascal Operating System. 

"CTRL T" - This comaand will instruct the proqraa to display 

the contents of the Text buffer upon the aonitor•s 

screen. 
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Once the program has completed plotting, the user aay change any num-

ber of iteas within the Plot menu, and then recreate the graph under 

the nev specifications. To viev a condensed version of the present 

plot aenu, type "CTRL D". The condensed aenu of the exaaple mentioned 

earlier in this section appears in figure A-8 • 

..------ ----------------------------------------
FILE : DISK1 :TSTPLT. TEXT 

PLOT KENO 

A. PLOT SPECIFICATIOIS 
1. JIJO. COLS = 5 2. X COL = 2 
3. JIJO. Y COLS = 1 
4. Y COL = 5 s. PLOT TYPE = 1 
6. MIN X = o. 00000 7. MAX X = S.OOOOOE2 
a. SIJIJ Y = 0.00000 9. !lAX Y = 2.50000E1 

B. AXIS SPECIFICATIOBS 
1. AXIS B 2. ENCLOSED Y 
3. X AXIS : DEPTH - FATHOSS 
4. X TIC = 1.00000E2 5. X LABEL = 0 
6. Y AXIS : DEG. CELSIUS 
7. Y TIC= 5.00000 8. Y LABEL= 1 

C. PLOT OPTIONS 
1. PLOT : RATIO OF OCEAN TEMP. TO DEPTH 
2. SKIP = 0 3. PLOT = 32767 

CHARGE SERO - CTBL C 
OVERLAY FILE - CTRL 0 
TERMINATE PGM - CTBL Q 

----. 

..__ --------- ----------f 
I I 
1 Figure A-8: Condensed ftenu for the Exaaple 1 
I I 
L------ ----~ 
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After the condensed aenu has appeared, 

itea by typing "CTRL en. The procedure 

page 65 

the user may change a menu 

will then prompt the user to 

enter the letter of the section which contains the item he wants to 

change. If the user types any character other than "A","B", or ncn, 

then the procedure will leave the menu change option. If the user has 

entered a valid section letter, then the procedure vill proapt the 

user for the number of the item that he wants to change. If the user 

enters a number which is out of the range of the specified section, 

then the procedure vill write "INVALID ITES" on the screen, and then 

proapt for a new section. If the user enters a •on or any other non

numeric character, the prograa will leave the menu change option. 

If the user has specified both a valid section letter and item num

ber, then the desired question will appear. Once the user has 

answered it, the section prompt will reappear to give the user the 

opportunity to change another menu item. When the user has finished 

aaking all of the necessary changes to the plot aenu, then he aay 

leave the menu change option by typing an invalid response to the sec

tion or itea prompts. 

Continuing with our exaaple, suppose that after viewing the plot, 

the user decided to label the X axis at each tick mark, and to to draw 

the axes in the plot rather than enclose the plot area within a rec

tangle. To do this, he would initially type "CTRL C" to enter the 

menu change option, and then type the letter "B" in response the sec

tion proapt since the "UNITS BETWEEN X LABELS" is within the Axis Spe-

cifications section. When the item proapt appears, the user should 

reply with the number "5" and hit the return key. The first statement 
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----------------------------------------
that would appear is the "UNITS BETWEEN X TICS" itea. Due to the 

large size of the PLOT proqraa and the limited prograa size peraited 

by the Pascal editor, the Plot aenu vas broken up into several groups 

of aenu questions, hence the appearance of the question. Since the 

user did not need to change this value, be would enter the original 

value, which vas 100, and then press the return key. Once the user 

replies to the first itea, then the second item 

"UNITS BETWEEN X LABELS" will appear. Since the user wanted tick 

labels to appear at every tick aark, he should now reply to this 

proapt by trping a "1". After entering the new value for the tick 

label positions, the section proapt will reappear, to which the user 

would type "B", since the next itea be wants to change is also within 

the Axis Specification section. The itea proapt will appear, to which 

the user should reply with the nuaber 1. The question "PLOT THE AXES 

? (1/N)" will appear, to which the user should type "Y", indicating 

that he wants the axis drawn on the graph. A second question "EHCLOSE 

THE PLOT AREA? (Y/N)" will appear, and the user should type "N" to 

instruct the prograa not to enclose the plot area within a rectangle 

when the next plot iaage is created. After the user has answered the 

last question, the section proapt will again reappear. Having com-

pleted all of the changes to this aenu, the user can leave the menu 

change aode siaply by pressing the return key without entering any 

characters. A group of instructions will roll up onto the screen to 

assist the user in displaying the new menu, replotting the graph, or 

terainating the prograa (see figure A-9). 
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--------------------------· -------· 

r------------------------------------------------------------------, 
!EMU CHANGE 

SECTION : 
ITE! : 
ll. UNITS 
5. UNITS 

B 
5 
BETWEEN 
BET WE Ell 

SECTION : B 
ITB! : 1 

X TICS 100 
X LABELS 1 

B. AXIS SPECIFICATIONS 
1. PLOT THE liES ? (Y/R) I 
2. ENCLOSE THE PLOT AREA ? (Y/If) R 

SECTION : [user replies by hitting the RETURN key] 

DISPLAY REI !EHU - CTRL D 
OVERLAY HEW PILE - CTBL 0 
REPLOT GRAPH - CTRL P 
TEB!II Nl TE PROGR!I - CTRL Q 

I 
I 
I 
I 
I 
I 
I 
I 

,________________ ----------------1 
I I 
1 Figure A-9: Exaaple !enu Changes t 
I I 
L-----------------------------------------------------·----------~ 

After the user has changed the aenu specifications, he aay replot the 

data by typing "CTBL P". This coaaand will erase the screen, and then 

construct the iaage fro• scratch. The nev plot is shown in figure 

1-10. While the prograa is recreating the graph, the user aay use the 

"CTRL G" and "CTRL T" co .. ands to view the graphics and text pages, or 

he aay terainate the prograa at any tiae by typing "CTRL Q•. Once the 

prograa has recreated the graph, the user aay change the aena iteas, 

and replot the iaage as •any tiaes as be wants. 
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r 
I 
I 

~ 
I 
I 
I 
L-

D20 
E 

• 1.5 

c 
E 
Li8 
s 
I 
us 
C· 
~· 

0 

RATIO OF OCEAN TEMP. TO DEPTH 

1.00 200 300 400 
DEPTH - FATHOt-lS 

Figure A-10: Output from the Replot Example 
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Once the prograa has coapleted replotting the graph under the new menu 

specifications, our user would nov like to OYerlay the contents of 

another file on top of the existing graph. These nev Yalues represent 

the ocean teaperature against depth at another test site. The data is 

stored on file DIS~2:TSTOCN2.TEXT, and is arranged in 4 coluans, with 

the X Yalues in coluan 4 and the Y values in coluan 2. The nev points 

are to be represented by a line, and all of the points on the line are 

to be plotted. The overlay aenu to iapleaent these specifications 

appears in figure 1-11, and the resulting 9raph appears in figure 

A-12. 

r------------·-------------- ----------------------
OVERLAY FILE 

-- ERTER THE HAKE OF THE SOURCE PILE -
== FILE RAKE : DIS~2:TSTOCI2.TEXT 

PLOT KENU 

A. PLOT SPECIFICATIONS 
1. 10. OF COLO!IlfS 4 
2. X IS COLUfllf q 
3. NO. OP Y COLUfiRS (1 OR 2) 1 
4. Y IS COLU!IR 2 
s. PLOT TYPE - 1 = .. (POINT) 

2 = -- (LINE) 2 

C. PLOT OPTIOIS 
2. SKIP RUfiBER OF POilfTS 0 
3. PLOT RO!IBER OP' POINTS 0 

1----- ------------
1 
1 l'igure A-11: Bxaaple of OYerlaying a Pile 
I 

-, 
I 
I 
I 
I 
I 
I 
I 
I 

----f 
I 
I 
I 

~-------------------------
________________ .. 
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r------------------------------------------------------------------, 

1--
1 
I 
I 
~ 

G 
• :1.5 

c 
E 
L:1.0 

I 
U5 
~=: 

RATIO OF OCEAN TEMP. TO DEPTH 

f----~-----, .... 

-----------........ _ 
---... ·. 
.. ·:· .... 

··..: .. __ ~ 

·· .•. 
· .. 

···-·-..• __ 
~

----------~----
-----------_.,__ __ 

:1.~~ ~~~ ~~~ 4~~ 
DEPTH - FATHOt-1'::: 

Figure A-12: Output from the overlay Example 

-f 
I 
I 
I 

.J 

Once the graph has been created to the user's satisfaction, he may 

dump the graphics image onto an Epson MX-80 printer, supported by a 

Grappler+ printer interface card, by typing "CTRL N". A prompt will 

appear asking the user to enter the Grappler+ printer interface com-

mands to produce the form of output required. The Grappler+ commands 

may be found in the Grappler+ Printer Interface Operator's Manual, and 

they are also listed in Appendix C of this report. 
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Continuing vith our example, our user nov vants a emphasized image 

of his graph. The commands to produce this image appears in figure 

A-13. 

r-----------------------------------------------------------------------------, 
GRAPHICS HARDCOPY 

ENTER THE PRINT OPTIONS : GE 

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

~ 
I 
I 
I 
L 

D2B 
E 
(3 

. i5 

c 
E 
LiB 

I 
us 
-=· ·-· 

B 

RATIO OF OCEAN TENP. TO DEPTH 

---. .._ 

-... ""-----:-\ 
..... 

\\__~-----~-~----~-
~~B ~~B ~B~ 4~8 

DEPTH - FA THOt·1S 

Figure A-13: output from the Hardcopy Option 

-f 

' I 
I __. 



Apple Plot user•s Guide page 72 

--------------·----------------------------------------------------

Once the graph has been created, the user may store the graphics image 

on a diskette file by typing "CTRL L". A new screen will appear, and 

prompt the user to enter the file name which will contain the picture 

image. The user should reply to the proapt with a file name in the 

fora "vol:file.POTO". Once the user enters a file naae acceptable to 

the system, the procedure will write the iaage to disk, a process 

which takes a few seconds. Once completed, the display will return to 

the graphics page. 

Continuing with our exaaple, our user nov wants to save his work on 

the diskette file "DISK2:0CNPIC.FOTO". The screen shoving the pro-

graa•s prompts and the user•s replies appears in figure A-14. 

r------------------------------------------------------------------, 
I 
I 
I 
I 
I 
I 
I 

-- BIRES GRAPHICS STORAGE == 
== ENTER NAME : DISK2:0CHPIC.FOTO 

~----------------·-----
1 
I 
I 

Figure A-14: Exaaple of Saving a Graphics Image 
.._ ____ _ 

·------------------------

* * * * * * 

I 
I 
I 
I 
I 
I 
I 

·-------f 
I 
I 
I 

----~ 
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----------------------------- ·------·------·----------------------------

Appendix B 

PKOGBll COIIliDS 

This appendix suaaarizes the user coaaands for the prograas deTeloped 

in this project, and is included for user reference. Further inforaa-

tion concerning each coaaand aay be found in the appropriate chapters 

of this report. 
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The following instructions are available at anytiae during execution 

of the TALK prograa. 1 full explaination of each coaaand may be found 

in Chapter 2 of this report. 

Key (s) Command 

Left Arrow 

Right Arrow 

control c 

control D 

Control I 

Control Q 

Escape 

cursor control 

cursor control 

Return to the 
Proqram Menu 

Delete !ode 

Insert !ode 

Terainates the 
Insert !ode 

Break 

Coaaand Action 

ftoves the cursor one character 
position to the left. 

Moves the cursor one character 
position to the right. 

Exits froa the present program 
option. and returns the user to 
the aain menu of the prograa. 

Reaoves the character at the 
cursor• s position froa the screen 
and the keyboard buffer. 

Stores the characters froa the 
present cursor position into the 
insertion buffer, and then erases 
those characters froa the screen. 

Terminates the Insertion aode. 
and restores the characters held 
within the insertion buffer into 
the keyboard buffer. and onto the 
aonitor•s screen. 

Acts as a "Break" or "Attn" key. 
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-------------------------------------------------------------------------

The following coaaands are aYailable at anytiae during the execution 

of the PLOT prograa. 1 full explanation of each coaaand aay be found 

in Chapter 3 of this report. 

ICe y ( S) Colla and 
-·---------- -----------~-~--

Control G 

Control H 

Control Q 

Control T 

.Display the 
Graphics Page 

Halt Plotting 

Quit 

Display the 
Text Page 

Coaaand Action 
------------------·----------------
Displays the Graphics page upon 
the aonitor•s screen. 

Halts the active plotting of 
points, but remains within the 
Plot prograa. 

Terainates execution of the Plot 
prograa, and return control to 
the Pascal Operating Systea. 

Displays the Text page upon the 
aonitor•s screen. 

Once the prograa has stopped plotting, which occurs when the pro-

graa has reached the end of the source file, or the user halts plot

ting by typing "CTRL B", the following coaaands becoae available to 

the user: 

Key (s) coaaand 

Control c 

control D 

control L 

Change Menu 

Display P.tenu 

Saye the 
Picture Iaage 

Comaand Action 

Allows the user to change any 
aenu itea. 

Displays the current aenu values. 

Saves the contents of the graphics 
buffer on a diskette file. 
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Key (s) coaaand 

Control If Hardcopy 

control o overlay File 

Control P Replot Graph 

Coaaand Action 

Duaps the graphics iaage onto an 
Epson dot aatriz printer. 

overlays the values 
source file onto 
graph. 

fro• another 
an existing 

Replots the values in the source 
file subject to the specifications 
of the Plot menu. 
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Appendix c 

GBlP.LIB+ r.rBBPACE CO!!liDS 

This appendix suaaarizes the Grappler+ printer interface coaaands used 

with the Hardcopy aode of the PLOT prograa. 
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-------------------·------------------------------------------------
The following set of Grappler+ interface commands is a list of those 

used most frequently within the Department of surveying Engineering, 

however it is not a complete list of the commands recognized by the 

Grappler+. Readers vho would like a complete list of the commands 

available should consult the Grappler+ Printer Interface Operator's 

ftanual. 

The Hardcopy mode of the PLOT program can easily dump high resolution 

graphics images to an Epson printer by specifying a fev, siaple Grap

pler+ commands. After the user has entered the Hardcopy mode, and the 

prograa prompt has appeared, the user may specify the desired printer 

options, which consist of the letter 'G' followed by any of the 

options described below. These printer options may be entered in any 

order, and the last one aust be followed by a carriage return. 

Coaaand 

D 

E 

Coamand Action 

Print the Graphics screen double size. 
Since the Epson "X-80 does not have 
sufficient room to print the double 
size image horizontally, the user must 
also use the "R" option to rotate the 
image 90 degrees. 

Print an "emphasized" image, 
the printer will print two 
spaced dots for every one 
normally print. The result is 
image, but the printing time 
as long. 

in which 
closely 

it would 
a denser 
is twice 
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Coaaand 

I 

R 

----------------·-------------------------------------
coaaand Action 

InYert the iaage before printing. Ror
aally, eYery white dot on the screen 
is printed as a black dot on the paper 
hoveYer, this coaaand vill print the 
black portions of the screen as black 
on the paper, thus allowing the iaage 
to appear as it does on the screen. 

Rotate the picture 90 degrees in a 
counterclockwise direction. The Epson 
!X-80 printer requires this option 
when printing an iaage double size. 
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The following examples illustrate the use of the Hardcopy mode in the 

PLOT program, and the Grappler+ printer interface commands. 

r 
I 
I 
I 
I 
I .. 
I 
I 
I 
l._ 

GRAPHICS HARDCOPY 

ENTER TBE PRINT OPTIONS : G 

Figure C-1: Hardcopy ~ode Example G 

'1 

I 
I 
I 
I 
I 

--f 
I 
I 
I __________________________ --J 

r 1 ·r 

I 
::::~ .·1 

........ ·'·i' 
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r------------------------------------------------------------------, 
I I 
I GRAPHICS HARDCOPY I 
I I 
I ENTER THE PRINT OPTIONS : GE I 
I I 
f-- ~ 
I I 
1 Figure C-2: Hardcopy r.ode Example GE 1 
I I 
~ .J 

G~~APH OF E; IN (X) 
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r------------------------------------------------------------------, 
I I 
I GRAPHICS HARDCOPY I 
I I 
I ENTER THE PRINT OPTIONS : GERD I 
I I 
t- .. 
I I 
1 Figure C-3: Hardcopy ~ode Example GERD I 
I I 
L------------------------------------------------------------------~ 
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··--· 
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------------------------·----------------------------------------------

Appendix D 

PIOGIAB LIS~JGS 

This appendix contains the source listings of the software developed 

for this project. 
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------------------
(*$S +*) 
(*************************************** 
* P ROGRAPI : TALK * 
* WRITTEN : 19-APR-82 BY PIARK S LORD * 
* PIODIFIED: 9-JUL-82 BY LEOIARD SLIPP * 
* PIODIFIED:20-DEC-82 BY SEE HEAR QOEK * 

·-------------------------------------· * THIS PROGRAPI ALLOWS COPIPIURICATIORS * 
* BETWEEN THE APPLE COPIPUTER AHD AN * 
* OUTSIDE SOURCE, VIA THE SERIAL I/0 * 
* IITERFACE CARD IN APPLE SLOT t2. * 
* * 
* A) SCII TERPIIIAL !ODE : * 

* * * T)RANSFER TEXT PIODE : * 
* * 
* C)OPY VSPC FILES / PROGRAPI OUTPUT : * 
***************************************) 

PROGRAPI TALK; 

USES APPLESTUFF; 

CONS'!' ACIAS'l'ATUS =-16210; (* ADDRESS OF ACIA STATUS REG. 
ACIADATA =-16209; (* ADDRESS OF ACIA DATA REG. 
ACIABREAK = 96; (* ACIA COPIPIAID FOR "BREAK" 

*) 
*) 
*) 

ACIARESET = 3; (* ACIA COPIPIAND FOR CHIP RESET *) 
ACIASPEED = 82· (* ACIA SPEED SELECT = 300 BAUD*) 
BUPFLI PIT = 25000 (* PIAX SIZE OF VSPC CHAR BUFFER*) 
ESC = 21 (* ASCII CODE FOR <ESC> CHAR. *) 
LiltEFEED = 10 (* ASCII CODE FOR <LF> CHAR. *) 
LIHELEI = 80 (* PIAX VSPC COPIPIAID LINE LENGTH*) 
LEFT = 8 (* CODE FOR SPECIAL APPLE KEY *) 
RIGHT = 21 (* CODE FOR SPECIAL APPLE KEY *) 
CTRLC = 3 C* ASCII CODE FOR CORTROL~C *) 
CTRLD = q (* ASCII CODE FOR CONTROL~D *) 
CTRLI = 9. (* ASCII CODE FOR CONTROL ... ! *) 
CTRLQ = 17; (* ASCII CODE FOB CONTROL ... Q *) 
DC1 = 17; (* ASCII CODE FOR DC1 CHAR. *) 

TYPE LONGSTRIHG = STRING[ 255]; 

VAR 

BYTE =PACKED ARRAY (0 •• 1] OF 0 •• 255; 
DIRTY = RECORD 

CASE BOOLEAN OF 
TRUE : (INT: INTEGER); 
FALSE:(PTR: ,BYTE); 

END; 

CI!DSTR, STORE 
QUITREQUESTED, 0 NEFILE 
NUIIERIC 
KBCHR 
KBVAL, REPLYVAL ,CPIDLEN 
CURSOR, SAVE, BUFFSIZE 

:ARRAY [ 1 •• LI JELEN) OF CHAR; 
:BOOLEAN; 
:BOOLEAN; 
:CHAR; 
:INTEGER; 
:INTEGER; 

page 8Q 
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PILE1, IERCHAR 
CHlRBOPP 
TEXT PILE 

:INTEGER; 
:PACKED ARRAY [ 1 •• BUPFLiftT] OF CHAR; 
:TEXT; 

BLKS, .PILEIAftE, YSPCilliE : STRIIG[ 20]; 

PUBCTIOI PEEK(ADDR:IBTEGER):IITEGER; 
YAR TBICK:DIRTY; 
BE Gill 

TRICK.tNT:=ADDR; 
PEEK:=TRICK.PTR" 0] 

END; (* PEEK *) 

PROCEDURE POKE(ADDR,DATl:IITBGER); 
YAR TRICK:DIRTY; 
BEGIN 

DlTA:=ABS(DATA ftOD 256); 
TRICK.I!f'r:=ADDR i 
TRICI.PTR" 0 ]:=DATA 

DD; (* POKE *) 

PROCEDURE SCAHACIA; 
(* ** ** **************** **** ** ********** ** * THIS ROUTINE SCARS 'rHE ACIA FOR * 
* I!fCOftiiG DATA. IF DATA IS P.RESEifT, * 
* IT IS DISPLAYED 01 THE APPLE ftOJITOR* 
* AID THE ASCII IU!ERIC VALUE IS * 
* PLACED II "BEPLYCHR•. OTHEBIISE, * 
* "REPLYCHR• IS SET TO ZERO. * 
***************************************) 

BEGII (* SCAifACIA *) 
IF ODD(PBEI(ICIISTATUS)) THEil 

BEGIN 

BID 
ELSE 

BEPLYYAL: =PEEl (ACIIDATA); 
WRITE (CHB (BEPLYVAL)) 

BBPLYYAL:=O; 
BID; (* SCAJACII *) 

PROCEDURE SEifDACIA (OUTYALU E: IRTEGER) ; 
P************************************** 
* THIS BOUTIIE IILL TRAIS!IT 1 BYTE * 
* OUT THROUGH THE ACIA. IT WAITS * 
* UlfTIL THE "READY" FLAG OF THE ACIA * 
* IS SET, AID TBEI TRllfSPERS THE DATA * 
* BY'l'E SPECIFIED BY ITS ASCII JJU!BRIC * 
* VALUE IJJ •OUTYALUE•. * 
***************************************) 

VAR STITUS:IIfTEGER; 
BEGIN (* SEJDACIA *) 
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R EPEA'l' 
S'l'A'l'OS:=PEEK(ACIASTATUS) DIY 2 

UNTIL ODD (STATUS); 
POlE (ACIADATA,OU'l'VALUE) 

END; (* SENDACIA *) 

PROCEDURE DELETION; 
VA R I : INTEGER; 
BEGIN 

IF CURSOR < (C!DLEI+1) THEI 
BEGIN 

POR I := CURSOR TO (C!DLEI-1) DO 
BEGIN 

C!DSTR[ I J := C!DSTR[ I+ 1]; 
WRITE (C!DSTR[ I+ 1 ]) 

END; 
WRITE(' '); 
FOR I := CftDLEH DOVJTO CURSOR DO 

WRITE (CHR (8)) ; 
C!DLEH := CftDLEI - 1 

BID 
END; (* DELETION *) 

PROCEDURE IRSERTIOI; 
YAR I,J : INTEGER; 
BEGIN 

IP CURSOR < (CftDLEN+1) THEN 
BEGIN 

I := 1; 
POR J := CURSOR TO C!DLEN DO 

BEGIN 
STORE[I] := C!DSTR[J]; 
WRITE ( 1 1 ) ; 

I := I + 1 
END; 

I := I - 1; 
POR J := 1 TO I DO 

WRITE (CHR (8)) ; 
SAfE := I; 
CBDLEN := CftDLEH - SAVE 

EID 
EBD; (* IHSEBTIOI *) 

PROCEDURE TER!IISEBT; 
YAH I : IITEGER; 
BEGIN 

IP CURSOR < (C!DLEB+1) THEN 
BEGIN 

POR I := CURSOR TO C!DLEN DO 
BEGIN 

WRITE (CHR (28)); 
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------------·-------------- -----· 

CURSOR := CURSOR + 1 
ERD 

ERD; 
FOR I := 1 TO SAVE DO 

BEGIN 
WRITE (STORE[ I]) ; 
CIIDSTR[CtJBSOR] := STORE[ I]; 
CURSOR := CURSOR + 1 

END; 
C!DLEB := CftDLEH + SAVE; 
SAVE := 0 

ERD; (* TERftiRSERT *) 

PROCEDURE PROCESSCO!IftllfD; FORWARD; 

PROCEDURE SCARKEYBOARD; 
(*************************************** 
* THIS ROUTIIE CHECKS TO SEE IF AIY * 
* !lOBE KEYBOARD IIPUT BAS BEER ERTERED* 
* BY THE USER. IF SO, IT IS PROCESSED* 
* AS DESCRIBED AT THE TOP OF THIS * 
* PBOGRA!I Ilf THE D)DUftB TEB!IIIlL C!ID. * 
***************************************) 

YAR I : IITEGEB; 
BEGIN (* SClRBYBOARD *) 

IF KEYPRESS THE! 
BEG III 

BEAD(KEYBOABD,KBCHR); 
IF EOLI(KEYBOABD) THEN 

BEG II 
IP SAVE <> 0 THEN 

TElUIIRSERT; 
KBCBR := CHR(13); 
WRITE (KBCHR); 
CftDSTB( CftDLEI+1] := KBCHB; 
I := 0; 
REPEAT 

I := I + 1; 
SEJIDACil(OBD(CIIDSTR[I])); 
SCAJACil 

UBTIL C!IDSTB[ I] = CHR (13); 
CURSOR := 1; 
CftDLEI := 0; 
SAVE := 0 

BID 
ELSE 

BEG II 
ltBYlL:=ORD (ltBCHR) ; 
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IP KBYlL IR [ ESC,CTRLC,LEFT,RIGHT,CTRLD,CTRLI,CTRLQ] THEN 
CASE KBVAL OP 

ESC: 
BEGII 
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END; 

------- ----------------
POKE(ACIASTATUS,ACIABREAK); 
BOTE (40 ,25) ; 
POKB(ACIASTATUS,ACIASPEED) 

BID; 
CTRLC: 

BBGIJ 
IBITELR (CHR (7), '<CTRL-.C> 1 ); 

EXIT (PROCESSCOlUIA ID) 
END; 

LEFT: 
BEGII 

IF CURSOR > 1 THER 
BEGIN 

CURSOR := CURSOR - 1; 
I RITE ( KBCBR) 

ERD 
ELSE 

END; 
RIGHT: 

BEGIN 

ROTE (40, 25) 

.IF CURSOR <= C!DLEI THEN 
BEGIN 

CURSOR := CURSOR + 1; 
WRITE (CRR (2 8) ) 

END 
ELSE 

NOTE (40, 25) 
END; 

CTRLD: DELETION; 
CTRLI: IRSERTIOR; 
CTRLQ: TERMIISERT 

ERD (* CASE *) 
ELSE 

ERD 

BEGIN 
IP (C!DLEJ+SAYE) < (L.IIELEI-1) THEN 

BEGIR 
WRITE (KBCBR) ; 
CftDSTR( CURSOR] := KBCBR; 
IF CURSOR = (CftDLER+t) THEM 

C!DLER := C!DLEI + 1; 
CURSOR := CURSOR + 1 

END 
ELSE 

ROTE (20,20) 
EID 

BID; (* SCAIKE!BOARD *) 

PROCEDURE ASCIITERBIRAL; 
(*************************************** * THIS ROUTINE ALLOWS DIRECT USER * 
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* CO!ftUNICATIOIS WITH A BE!OTE DEVICE * 
* BY CAUSIRG THE APPLE TO BEHAVE AS A * 
* SE!IIBTELLIGERT ASYIC ASCII TERftiBAL* 
***************************************) 

BEGII 
WBITELN( 1 == ASCII TERBINAL !ODE=='); 
VBITELN; 
WRITELR( 1 == BIT <CTRL,C> TO QUIT == 1 ); 

WRITELB (CBR (7)) ; 
CBDLEI := 0; 
KBVAL := 0; 
SAVE := 0; 
CURSOR := 1; 
REPEAT 

SCAIUCtl; 
SCAIIKEYBOARD 

UITIL KBYAL=CTRLC; 
END; (* ASCIITER!IIRAL *) 

PROCEDURE X!ITVSPC(!ESSAGE:LORGSTRING); 
(*************************************** 
* THIS ROUTINE USES "SBRDACIA" TO * 
* TRANS!IT A LIRE OF CHARACTERS TO * 
* YSPC. A CARRIAGE-RETURN IS SEIT AT * 
* THE BID OP THE LIIB, AID ALL CHARS * 
* SENT ABE ALSO ECHOED OR TBB APPLE'S * 
* !OitTOR AS THEY ARE TBAIS!ITTED. * 
***************************************) 

VAR I:IRTEGER; 
BEGIN 

!ESSAGE:=COBCAT (!ESSlGE, I • ) : 

!ESSAGE[ LENGTH (ftESSAGE) ]: =CRR (1 3) ; 
I:=O; 
REPEAT 

I: =I+1; 
SCARKEYBOARD; 
SCANACIA; 
WRITE (PlESS AGE{ I]); 
SEHDlCIA(OBD(ftESSAGE[I])) 

0 IITIL ftESSAGE( I ]=CBR ( 13); 
REPEAT 

SCARKEYBOARD; 
SCAIACIA 

DITIL BEPLYVAL=DC1; 
END; (* I!ITVSPC *) 

PROCEDURE TEXTTRlRSFEB; , ...................................... . 
* THIS BOUTIRE HANDLES TRliiSPERIHG OF * 
* IIOBftAL TEXT FILES TO VSPC. THE USER * 
* IS PBO!PTBD FOB A FILE SPECIFICATION* 
* II WHICH THE •.TEXT" IS OPTIONAL, * 
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* AND THEN PROCEEDS TO TRANSFER THE * 
* FILE TO A USER-SPECIFIED VSPC WS. * 
***************************************) 

VAR TEXTLINE:LONGSTRING; 
IOERR:INTEGER; 

BEGIN 
WRITELN (1 == PROCEDURE TO TRANSFER TEXT PILES =='); 
WRITELN; 
WRITELN( 1 == ENTER NA!E OF DISKETTE FILE == 1 ); 

REPEAT 
WRITE('== FILE NA!E ==> '); 
READLN(FILEIABE); 
IF LERGTH(FILEIA!E)=O THEN 

EXIT(TEXTTRANSFER); 
(*$I-*) 
RESET(TEXTFILE,FILENA!E); 
IOERR: =IORESULT; 
IF IOERR=10 THEN 

BEGIN 
INSERT( 1 .TEXT1 ,FILENA!E,(1+LENGTH(FILENA!E))); 
RESET(TEXTP'ILE,FILEifA!E); 
IOERR: =IORESULT 

ERD; 
(*$!+*) 
IF IOERR<>O THEN 

BEGIN 
IF IOERR=1 0 THEN 

WRITELN('FILE ROT FOUND- RE-ENTER') 
ELSE 

WRITELR ('OPEN ERROR t', IOERR,' - RE-ENTER 1 ) 

END 
UNTIL IOERR=O; 
VRITELI; 
WRITELN( 1 == ENTER IAftE OF VSPC FILE == 1 ); 

WRITE('== FILE BABE==>'); 
R EADLN (VSPCBAftE); 
IF O=LENGTH (VSPCIAP!E) THEN 

BEGIN 
CLOSE (TEXTFILE) ; 
EXIT(TEXTTRANSFER) 

END; 
XftiTVSPC('TAPE'); 
X!ITVSPC ( ") ; 
X!ITVSPC('CLEAR'); 
X!ITVSPC(COBCAT( 1 BA!E •,VSPCBA!E)); 
X!ITVSPC ('INPUT 1 1 1 ) ; 

IF NOT EOP'(TEXTFILE) THEN 
REPEAT 

READLN(TEXTFILE,TEXTLINE); 
IF LENGTB(TEXTLIHE)=O THEN 

TEXTLI ME:= 1 '; 

X!ITVSPC(TEXTLINE) 
UNTIL EOF (TEXT FILE); 

XlUTVSPC (' 1 ); 
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--------------------------- ---·-------------------

IftiTVSPC(CONCAT('SAVE 1 ,VSPCHAftE)); 
CLOSB(TEITFILE); 

EMD; (* TEITTRAMSFEB *) 

PROCEDURE DUftP (ll!IE : STRIHG; 
START, STOP : IRTEGER) ; 

VAR 
I, IOERR : INTEGER; 
SU FF II : STRING[ 1]; 
TEITIUIE : STRING[ 110 ]; 

BEGIN 
REPEAT 

IRITB( 1 RECEIVING FILE: 1 ); 

IF OIBFILE THEN 
SUPFII := '' 

ELSE 
IF O=LEIIGTH (llftE) THEN 

SUF'PII : =1 11 

ELSE 
SUFFIX := '2 '; 

IF O=LBNGTH(IlftE) THEN 
BEG III 

READLI(FILENlftE); 
IF O=LENGTH('PILEIAftE) THEN 

EXIT (PROCESSCOIUIAND) ; 
I:= POS('.TEXT 1 ,FILEHAME); 
If' I<>O THE& 

FILEIA!E := COPY(PILENAftE,1,I-1) 
END 

ELSE 
BEGIN 

IRITBLI(IA!E,SUFFIX,'.TEXT'); 
FILENA!E := NABB 

BID; 
TEXTIIAftB := COIICAT(PILENAftE,SUFPIX,•.TEXT( 1 ,BLKS, 1 ]'); 

(*$.!-*) 
BEWRITE(TEXTPILE,TEXTIAME); 
IOERR := IORESULT; 
(*SI+*) 
IRITELN; 
IF IOERR<>O THEN 

BEGIN 
WRITE (CHR (7) ) ; 
WRITE(' 1 ) ; 

IF IOERB=8 THEN 
WRITELI( 1 10 ROO! OJ DISK') 

ELSE 
IRITELI('I/0 ERROR 1 1 ,IOERR); 

VRITELI 
END; 

UNTIL IOEBR=O; 
!'OR I := START TO STOP DO 

WRITE (TEXTFILE, CHABBUF'P( I]) ; 
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WRITELN (TEXTFILE) ; 
CLOSE (TEXTFILE, LOCK) 

END; ( * DU I!P *) 

PROCEDURE COPYVS1; 
(*************************************** 
* THIS ROUTIRE COPIES A BLOCK OF DATA * 
* FRO!! A USER SPECIFIED VSPC WORKSPACE* 
* OR THE OUTPUT FRO!! A FORTRAN PROGRA!* 
* AND STORES IT ON l DISKETTE. THE * 
* BLOCK SIZE IS DEPENDENT UPON THE * 
* "BUFFLII!T" CONSTANT DECLARED AT THE * 
* BEGINNiliG OF THIS PROGRAPJ. * 
***************************************) 

VAR I!ESSAGE :STRING; 
IOERR,I :INTEGER; 

BEGIN 
WRITELB('== PROCEDURE TO COPY IBPJ FILES == 1 ); 

WRITELB; 
WRITELN('== SPECIFY VALID CHARACTER SET=='); 
WRITELR; 
iRITELN ( 1 

iRITELN (' 
WRITELN; 

1. - ASCII CHARACTERS'); 
2. - NU!ERIC TYPE ONLY'); 

WRITE('== ENTER 1 OR 2 : '); 
REPEAT 

READ (KEYBOARD, KBCHR) 
UNTIL KBCBR IN (' 1',' 2' ]; 
WRITELN (KBCHR) ; 
IF KBCHR = 1 1 1 THEN 

HUPJERIC := FALSE 
ELSE 

NUl!ERIC := TRUE; 
WRITELN; 
WRITELN ('== SELECT 1 OF THE FOLLOWING OPTIONS ==•); 
WRITELN; 
WRITELN (' 
WRITELN (' 
WRITELN; 

1. -COPY VSPC PILE CONTENTS'); 
2. - RUN A VS FORTRAN PROGRAPl ') ; 

WRITE('== ENTER 1 OR 2 : '); 
REPEAT 

READ(KEYBOARD, KBCH~ 
UNTIL KBCHR IN [ '1', '2 1 ); 

WRITELN(KBCHR); 
WRITELN; 
IF KBCHR = '1' THEN 

BEGIN 
WRITELR('== ENTER THE VSPC FILE NAI!E =='); 
WRITE('== FILE NA!E ==> '); 
READLN(VSPCNAPJE); 
IF O=LERGTH (VSPCNA! E) THEN 

EXIT (PROCESSCOPJlUND) ; 
PlGE(OUTPUT); 
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------------------------- ---------------------

XBITVSPC('TAPE 1 ); 

XIUTVSPC ( 1 1 ) ; 

XBITVSPC(COICAT('LOAD 1 ,VSPCBl!E)); 
BBSSAGB:='LIST BOLINE ' 

BID 
ELSE 

BEGIN 
WRITBLR('== BITER THE PORTRAR PROGRA! 11 S BABE'); 
WRITE('== PROGRAB BABE==> 1 ); 

RBADLB (VSPCIABE) ; 
IF O=LENGTH (VSPClfA! E) THEN 

EXIT (PROCESSCO!BAR~ ; 
PAGE(OOTPUT); 
X!ITVSPC( 1 TAPE 1 ); 

X!ITVSPC (' r); 
BESSAGE := COICAT('BON •,YSPCRA!E, 1 1 ) 

END; 
BESSlGE[ LENGTH (BESS AGE) J := CHR (13) ; 
I:=O; 
REPEAT 

I:=I+1; 
SCAIKETBOARD; 
SCANACIA; 
WRITE (IIESSAGE[ I}); 
SEBDACIA (ORD (liES SAGE[ I])) 

UNTIL PIESSAGE[I] = CHR(13) 
END; (* COPTWS1 *) 

PROCEDURE COPYWS2; 
YAR LlSTCR :BOOLEAN; 

I :INTEGER; 
BEGIN 

I:=1; IEBCHAR := 0; 
SCANACIA; 
WHILE (REPLYVAL <> DC1) AND (I <= BOFPLIIIT) DO 

BEG III 
IF REPLYVAL <> 0 THEil 

BEGIN 
BBPLTVlL := REPLYVAL PlOD 128; 
IF NUPIERIC THEN 

IF (REPLYYAL II [ 13,32,43,45,46,48 •• 57,69]) THEN 
BEGIN 

CHABBUFP[ I] : = CHR (BEPLYVAL); 
IP (I<13000) AND (BEPLYYAL=13) THEN 

PILE1 : = I; 
I := I + 1 

BID 
ELSE 

IEBCHAR := IEBCBAR + 1 
ELSE 

IP lOT (BEPLYVlL II [10,16,19]) THEI 
BEGIN 

CHARBUPP[ I] : = CHR (REPLYVAL) ; 



Talk Proqraa 

-----------------
IF (I<13000) AND (REPLYVAL=13) THEN 

FILE1 : = I; 
I := I + 1 

END 
ELSE 

IERCHAR := IEBCHAR + 1 
BID; 

SCAIKEYBOARD; 
SCAIACIA 

END; 
IF I > BUPFLI!T THEN 

BEG II 
WRITELN(' *** BUFFER FULL***') i 
WRITE (CHR (7)) ; 
LASTCR := FALSE; 
I : = BUFFLI!IT; 
REPEAT 

I := I - 1; 
IF (ORD (CHAR BUFF[ I]) =13) THEN 

LASTCR := TRUE; 
UITIL LASTCR; 

EliD; 
BUFFSIZE := I - 1; 
PAGE (OUTPUT) 

END; (* COPYWS2 *) 

PROCEDURE COPYWS3; 
VAR I1, I2 : INTEGER; 
BEGIN 

IF BUFFSIZE <= 16000 THEN 
BEG Ill 

I1 := 2*ROUND(1.5+BUFFSIZE/1024); 
ONEFILE := TRUE 

END 
ELSE 

BEGIN 
I1 := 2*ROUND(1.5+FILE1/1024); 
I2 := 2*ROUBD(1.5+(BUFFSIZE-FILE1-1)/1024); 
OIEFILE := FALSE 

EID; 
GOTOXY (10,1) ;WRITEL1f(1 == COPY IB! FILES=='); 
GOTOXY (0,4); WRITEL1f( 1 1. IB! --> !IE!ORY1 ); 

GOTOIY (31,4); 
IF BU!ERIC THEil 

WRITELI(1 BU!ERIC1 ) 

ELSE 
WRITELB( 1 ASCII'); 

GOTOIY (5,6); WRITELli( 1 SOURCE FILE: ',VSPCBA!E); 

page 94 

GOTOXY (5,8); WRITELB(IERCHAR:S,• INVALID CHARACTERS DETECTED'); 
GOTOXY (5,10);1RITELB(BUPFSIZE:S,• CHARACTERS WITHIN BUFFER'); 
GOTOXY (0,13) ;IRITELB(1 2. !E!ORY -->DISK'); 
IF OIEFILE THEN 

BEGIB 
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----------------------------------------------------------------------
GOTOXY (5,15);WRITELI('ESTIRATED BLOCK BEQUIRERENT',I1:4); 
WBITELN; STB(Il,BLKS); 
DUMP(" ,l,BUFFSIZE) 

END 
ELSE 

BEGIN 
GOTOXY (30,13); WBITELH('2 FILES'); 
GOTOXY (4,15) ;WRITELI( 1 -FILE tl : BLOCK REQUIREftEIT',I1:5); 
WBITELN; STR (Il,BLKS); 
DUBP( 11 ,1,FILE1); 
WRITELN; 
WRITELN(' -FILE t2 : BLOCK REQUIRB!!EIT 1 ,I2:5); 
WRITELN; STB (I2,BLKS); 
DUftP (FILEIAftE,FILE1+1,BUFFSIZE) 

BID 
BID; (* COPYIS3 *) 

PROCEDURE PROCESSCOfti!AID; 
~··************************************ * THIS ROUTINE SERVES AS A CO!l!!ON * 
* IHTERFACE BBTIEEI THE ftAIH PROGRlft * 
* AND THE COI!ftlliD-PROCESSIRG PROC 1 S. * 
* IT'S PRESEIICE IS REQUIRED Ill ORDER * 
* TO ALLOW SCARKEYBOARD TO HAVE A * 
* COftftOM EXIT POINT FOR HANDLIIG A * 
* USER <CTRL-.C> COIU!AID. * 
***************************************) 

BEGII (* PROCESSCORlUID *) 
CASE KBCHR OF 

'Q':QDITREQUESTBD:=TRUE; 
'A':ASCIITERRIIAL; 
'C':BBGIR 

COPYlfS1; 
COPYtfS2; 
COPYIS3 

END; 
'T':TEXTTRlNSFER; 

BID; (* CASE *) 
END; (* PROCESSCOftftAID *) 

(*************************************** * THE !AIR ROUTINE (BELOW) HANDLES * 
* GEIERAL INTIALIZATION AND THE * 
* PBORPTING FOR, AND INPUT OF, USER * 
* COftftAID OPTIONS PROft ITS ftAII !EIU. * 
***************************************) 

BEGIN (* TALK *) 
QUITREQUESTED:=J'ALSE; 
POKE(lCIASTATUS,ACIARESET,; 
POKE (lCIASTATUS ,ACIASPEED); 
REPEAT 

PAGE (OUTPUT) ; 
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WRITELI( 1 == SERIAL CO!!UNICATIOIS PROGRAM == 1 ); 

WRITELI; 
WRITELlf( 1 == CO!!ABD !lEBO == 1 ); 

WRITELB; 
TIRITELlf('OPTIOBS ARE : 1); 

WRITELR(' A= ASCII TERMINAL !ODE'); 
IRITELI( 1 C =COPY VSPC PILES/ PROGRAM OUTPUT'); 
WRITELH(' T = TRANSFER Alt TEXT PILE'); 
WRITELI ( 1 Q = QUIT 1 ) ; 

WRITELI; 
WRITE ( 1 == ENTER CO!IIUND ==> 1 ) ; 

REPEAT 
WRITE (CHR (7) ) ; 
READ (KEYBOARD, KBCHR) 

URTIL KBCHR IN [ 1 A1 , 1 C 1 , 1 T 1 , 1 Q1 ); 

PAGE (OU'l'PUT) ; 
PROCESSCO!!UID; 
WRITELtf; 
IRITELB; 

UITIL QUITREQUESTED; 
PAGE (OUTPUT) 

END. 
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(*SS+*) 
PROGRAM PLOT; 

USES APPLESTOFF, TRANSCEND, 
STRINGSTUF, UOUT, APPLEGRAPHICS; 

CONST 
CTRLC = 3; CTRLD = 4; 
CTRLG = 7· • CTRLH = 8; 
CTRLL = 12; CTRLN = 1 4; 
C'l'RLO = 15; CTRLP = 16; 
C'l'RLQ = 17; C'l'RLT = 20; 
HIRES1 = 8192; MAXCOL = 1 0; 

TYPE 
DISKBLOCK = RECORD 

VAR 

CASE BOOLEAN OF 
TRUE :(IN'l'PART: INTEGER); 
FALSE :(PTRPART: ,INTEGER); 

END; 

AXIS, BOX, FINISHPLT : BOOLEAN; 
ALPH, BAD, QUI'l'REQ, REPLT : BOOLEAN; 
IOERR,NUftCOL,XCOL,YPT,YLN,YCOL: INTEGER; 
XLABEL, YLABEL,PTSKIP, NUftPTS : INTEGER; 
PLOTPTR : PORTPOIHTER; 
XMIN, XftAX, YMIN, YftAX : REAL; 
XLIM, YLIM, XTIC, Y'l'IC : REAL; 
PT : ARRAY [ 1 •• MAXCOL] OF REAL; 
TEXTNU!E, TITLE, X NAME, YNUIE : STRING; 
PILECHR, CH, NUKY, PLT : CHAR; 
TEXTPILE, PRINT : TEXT; 

FU NC'l'ION DIGITS {NUl!: REAL) : INTEGER; 
VAR SU!, NUB : INTEGER; 
BEGIN 

IF NUPI = 0 THEN 
BEGIN 

DIGITS : = -3; 
EXIT (DIGITS) 

END; 
IF NIHif < 0 THEN 

BEGIN 
su" : = 1; 
tl U I! : = A BS ( N U !!) 

END 
ELSE 

SUI! := 0; 
IF NUl! < 1.0 THEN 

BEGIN 
DIGITS := -1 * (SU1!*7) - 3; 
EXIT (DIGITS) 
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------------·----------- ----------- -----------------
END; 

SUI! := SUI! + TRUIC (LOG (HOI!)+ 1) ; 
lOB := SO! DIY 2; 
IP ODD(SU!) THEI 

DIGITS := -1 * (HUB*7) - 3 
ELSE 

DIGITS : = -1 * (lOB * 7) 
EBD; (* DIGITS *) 

PROCEDURE OPEIFILE; 
BE Gil 

iBITELH('== BHTEB THE llftE OF THE SOURCE FILE =='); 
REPEAT 

WRITE ( 1 == PILE I AftE : 1 ) ; 

BEADLN(TEXTilftE); 
IF LEIGTH(TEITil!E) = 0 THEI 

EXIT (PLOT) ; 
(*SI-*) 
RESET(TEXTPILE,TEXTBA!E) ; 
IOERB := IORESULT; 
(*$I+*) 
IF IOERR <> 0 TBEI 

WBITELI('I/0 ERROR t 1 ,IOERR, 1 : RE-EITER') 
UITIL IOEBR = 0 

END; (* OPEIFILE *) 

PROCEDURE !EIU1; 
BEG II 

IRITELN; 
WRITELI ( 1 PLOT !EIU 1 ) ; 

WRITELI; 
WRITELB( 1 l. PLOT SPECIPICATIOIS 1 ); 

WRITE(' 1. NO. OF COLU!IS 1 ); 

REPEAT 
READLif(lfUI!COL); 
IF IUftCOL < 2 THEI 

WRITE( 1 ERROR- BUST BE>= TO 2: 1 ); 

IF BU!COL > !AXCOL THEN 
IBITE('ERROR - TOO !ANY COLUI!IS : 1 ) 

UNTIL (BUISCOL <= !AXCOL) AID (IU!COL >= 2) 
EID; (* !EIU 1 *) 

PROCEDURE ftEHU2; 
BE Gil 

WRITE(' 2. X IS COLU!I 1 ); 

B.EPEAT 
BEADLI (XCOL) ; 
IP (XCOL < 1) OR (XCOL > IU!COL) THEN 

IRITE('!UST BE BETWEEI 1 •• 1 ,1U!COL, 1 : 1 ) 

UNTIL (XCOL >= 1) AID (XCOL <= IU!COL) 
END; (* !EIU2 *) 
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PROCEDURE I!EI03; 
BEG II 

WRITE ( 1 3. RO. OF Y CO LOftiS (1 OR 2) 1 ) ; 

REPEAT 
READLR (lOftY) 

UNTIL RUftY II [ 1 1 1 ,'2' ]; 
IF RUftY= 1 1 1 THEN 

BEGIN 
WRITE(' 4. Y IS COLUftl 1 ); 

REPEAT 
READLR (YCOL) ; 
IF (ICOL < 1) OR (!COL > NUftCOL) THEN 

WRITE( 1 ftUST BE BETWEEJ 1 •• 1 ,10ftCOL, 1 : 1 ) 

UJTIL {!COL >= 1) AND (!COL <= NUftCOL) ; 
WRITELR (' 5. PLOT TYPE - 1 = • (POINT) ') ; 
WRITE(' 2 = -- (LIRE) '); 
READLN (PLT) ; 
IF PLT = '1' THEN 

BEGIN 
YPT := YCOL; 
YLR := 0 

ERD 
ELSE 

BEGIN 
PLT := '2 1 ; 

YPT := 0; 
YLN := YCOL 

END 
END 

ELSE 
BEGIN 

WRITE(' 4. Y COLUftN- POINT PLOT: '); 
REPEAT 

RElDLR(YPT); 
IF (YPT < 1) OR (YPT > liUftCOL) THEN 

WRITE (1 ftUST BE BETWEEN 1 •• 1 ,NUftCOL, 1 : ') 

ONTIL (YPT >= 1) liD (YPT <= IUftCOL) ; 
WRITE(' 5. Y COLUftR- LIRE PLOT: 1 ); 

REPEAT 
READLN (YLR) ; 
IF (ILl < 1) OR (YLN > NOI!COL) THEN 

WRITE (' ftUST BE BETIEEJI 1 •• ' ,IOIICOL,' : 1 ) 

UITIL (YLR >= 1) AND (YLR <= IUftCOL) 
EID 

END; (* IIERU3 *) 

PROCEDURE IIENU4; 
BEGIN 

WRITE(' 6. ftiN X = . ) ; 
READLR (XIlii) ; 
WRITE(' 7. ftll I = . ) ; 
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------·-----------------------------------------
REPEAT 

READLI (X!IlX) ; 
IF X!AI <= X!IR THEN 

WRITE('ftAX I !lUST BE > THAI !liN X : '); 
UNTIL XftAX > XftiR; 
ILift := 0; 
IF X!IIN > 0 THEN 

XLI! := I!IIN; 
IF X!UX < 0 THEN 

XLI !I : = X! AX 
END; (* ftERUIJ *) 

PROCEDURE !lEMUS; 
BEGIN 

WRITE(' 8. !II Y = '); 
READLB (YftiN) ; 
WRITE(' 9. SAX Y = '); 
REPEAT 

READLH (Y!IAX) ; 
IF YftAX <= Y!IN THEN 

tfRITE('!IAX Y !lUST BE > THAI !UN Y : ') 
UNTIL YftAI > Y!II; 
YLI!I := 0; 
IF YBII > 0 THEN 

YLI!f : = Yft IIi 
IF Y!IAX < 0 THEN 

YLI!I : = nux 
END; (* !ENOS *) 

PROCEDURE IIEII06; 
BEGIN 

tfRITELI; 
WRITELI( 1 B. AXIS SPECIFICATIONS'); 
WRITE(' 1. PLOT THE AXIS ? (Y/N) '); 
READLN (CH) ; 
IF CH = 1 Y' THEN 

AXIS : = TROE 
ELSE 

AXIS : = FALSE; 
iBITE(' 2. ENCLOSE THE PLOT AREA? (Y/1) '); 
READLN (CB) ; 
IF CH = 'Y' THEN 

BOX := TRUE 
ELSE 

BOX := FALSE 
END; (* !IEIIU6 *) 

PROCEDURE !ENU7; 
BE Gill 

IF BOX OR AXIS THEN 
BEG II 
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WRITE ( ' 3. N A I! E OF X AXIS : 1 ) ; 

RElDLB (XNl!IE) 
END 

END; ( * !IENU7 *) 

PROCEDURE !lEMUS; 
BEGIN 

IP BOX OR AXIS THEN 
BEGIN 

WRITE(' 4. UNITS BETWEEN X TICS '); 
READLB (XTIC) ; 
XTIC : = lBS (XTIC) ; 
WRITE(' 5. OBITS BETWEER I LABELS 1 ); 

READLB(XLABEL); 
XLABEL := ABS (XLABEL) 

END 
END; (* !IENU8 *) 

PROCEDURE li.ERU9; 
BEGIN 

IF BOX OR AXIS THEN 
BEGIN 

WRITE ( 1 6. HAllE OF Y AXIS : 1 ) ; 

RE ADLR (Y NAME) 
END 

END; (* liENU9 *) 

PROCEDURE !EBU10; 
BEG II 

IF BOX OR AXIS THEN 
BEGIN 

WRITE(' 7. UNITS BETWEEN Y TICS 1 ); 

READLN (YTIC) ; 
YTIC : = ABS (YTIC) ; 
WRITE(' 8. UNITS BETWEEN I LABELS '); 
READLN (YLABEL) ; 
YLABEL := ABS (YLABEL) 

END 
END; (* !!ENU10 *) 

PROCEDURE MENU11; 
BEGIN 

WRITELR; 
WRITELN('C. PLOT OPTIONS'); 
WRITE(' 1. PLOT TITLE : '); 
READLII (TITLE) 

END; (* PIERU11 *) 

PROCEDURE liENU12; 
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BEG II 
WRITE(' 2. SliP IUliBER OF POIJ'l'S '); 
READLH (PTSP\IP) ; 
PTSICIP : = ABS (PTSKIP) ; 
WRITE(' 3. PLOT JOliBER OF POIITS 1 ); 

READLI (IU!IPTS) ; 
BU!IPTS : = ABS (HUliPTS) ; 
IF HOftPTS = 0 THEN 

IUftPTS := ftAXIWT 
END; (* BEHU12 *) 

PROCEDURE !IENUPR'1'1; 
BEGIB 

TEITBODE; 
PAGE (OUTPUT) ; 
WRITBLB('PILE: 1 ,TEXTBAftE); 
WRITBLB; 
lfRITBLB ( 1 PLOT ftEHU ') ; 
WRITEI.ll; 
WRITELI( 1 A. PLOT SPECIPICATIOIS 1 ); 

WRITBLI(' 1. NO. COLS = 1 ,1UftCOL, 1 2. X COL= 1 ,1COL); 
WRITELI(' 3. liO. Y COLS = 1 ,1UftY); 
IP RUftY = 1 1 1 THEN 

WRITELN( 1 4. I COL= 1 ,YCOL, 1 5. PLOT TYPE= 1 ,PLT) 
ELSE 

WRITBLB( 1 4. Y COL PT = ',YPT,' 5. Y COL LB = 1 ,YLB); 
WRITELI(' 6. RIB X= 1 ,XliiR,' 7. liAX X= •,XftAX); 
WRITELI(' 8. ftiB Y = 1 ,YftiJ, 1 9. ftAX Y = 1 ,YftAX); 
WRIT ELl 

END; (* BEBUPRT1 *) 

PROCEDURE ftEBUPBT2; 
BE Gill 

WRITELR('B. AXIS SPECIPICATIOBS'); 
WRITE(' 1. AXIS 1 ); 

IP AXIS THEil 
WRITE ( 1 Y') 

ELSE 
WRITE( 1 1 1 ); 

WRITE(' 2. EBCLOSED 1 ); 

IP BOX THEB 
WRITELB ('Y') 

ELSE 
WRITELI ( 1 1 1 ); 

IP AXIS OR BOX THEN BEGII 
WRITELN ( 1 3. X AXIS : 1 ,XIAftE); 
IRITELB(' 4. X TIC= 1 ,XTIC,' 5. X LABEL= ',XLABEL); 
IRITELI (' 6. Y AXIS : ', YliAftE) ; 
WRITELN (' 7. Y TIC = 1 , YTIC, 1 8. Y LABEL = ',!LABEL) 

EBD; 
WRITELB; 
WRITELB( 1 C. PLOT OPTIONS'); 



Plot Progra• 

WRITELR(' 1. PLOT : ',TITLE); 
WRITELH(' 2. SKIP= 1 ,PTSKIP, 1 3. PLOT= 1 ,NU8PTS); 
WRITELIJ; 
WRITELB('CHAIGE MENU - CTBL C'); 
WRITEL1( 1 0VE.RLAT FILE - CTRL 0 1 ); 

WRITELI( 1 TERMIILTE PG!- CTRL Q1 ); 

WRITELI 
END; (* KENUPRT2 *) 

PROCEDURE CHNG!EitJ; 
VAR SECTION, ITE! : CHAR; 

QUITCHNG, BADITEPI : BOOLEAN; 
BE Gill 

TEXTMODE; 
WRITELN (' MENU CHARGE 1 ) ; 

QUITCHNG : = FALSE; 
REPEAT 

BADITEM := FALSE; 
IRITELll; 
WRITE( 1 SECTIOH : 1 }; 

READLN (SECTION); 
IF NOT(SECTION IN ['A' •• 'C']) THEN 

QUITCHIJG := TRUE; 
IF NOT QUITCHNG THEN 

BEGIN 
WRITE { 1 ITEI! : 1 ) ; 

READLN (ITE 1!) ; 
IF HOT (ITEl! IN [ '1 1 •• ' 9 1 ]) THEN 

QUITCHNG := TRUE 
ELSE 

EIID; 

BEGilf 
IF (SECTION='B 1 ) AND {ITEM>'8 1 ) THEN 

BADITE! := TRUE; 
IF {SECTION='C') AID (ITEM> 1 3 1 ) THEN 

BADITE!t := TRUE; 
IF BAD ITEM THEN 

WlUTELII( 1 INYALID ITE!I') 
END 

IF ROT (BADITEf'll OR QOITCHNG) THEN 
BEGIN 

IF SECTION= 'A' THEN 
CASE ITEM OF 

t 1 • 
'2' 

'3 1 , 1 4 1 , 1 5' 
'6','7' 
1 8 1 , 1 9 1 

END (* CASE *) 
ELSE 

BEGIN 

. . . . . . . . . . 

MENU 1; 
f'IIENU2; 
ftEIJ03; 
I!EIU4; 
MEliUS 

IF SECTION = 'B' THEN 
CASE ITEM OF 
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'1 ', 1 2 1 : liEtfU 6; 
'3' : MEIU7; 

1 4', 1 5 1 : I!Eltu8; 
'6' : ftERU9; 

17','8': ftERU10 
END (* CASE *) 

ELSE 
CASE I'l'Eft OF 

' 1 ' : !!ERO 11; 
1 2 1 , 1 3 1 : liER012 

EHD (* CASE *) 
EID 

BID 
UWTIL QUITCHIG; 
VRITELB; 
VRITELH('DISPLAY lEV !IEIU 
tfRI'l'ELi ('OVERLAY HEW FILE 
1JRI'l'EL11 ('REPLOT GRAPH 
VRITELI('TER!IIIATE PROGRPI 

EID; (* CHNGftENU *) 

PROCEDURE SAYEPIC; 
YlR PICIIIAGE :DISKBLOCK; 

PICFILE :FILE; 
IO :INTEGER; 
FILEilftE : STRIIG[30]; 

BEGIN 
PAGE (0 OTPU'l') ; 
TEIT!IODE; 

- CTRL D'); 
- CTRL 0') ; 
- CTRL P') ; 
- CTRL Q') 

VRITELH{ 1 == HIRES GRAPHICS STORAGE == 1 ); 

I'RI'lELI; 
IRITE('== BITER HAllE : 1 ); 

READLI(FILENAIIE); 
PICiftAGE.IITPART := HIRES1; 
REWRITE (PICPILE,COICAT(FILEIA!IE, 1 [16] 1 )); 

IO := BLOCKWRITE(PICFILE,PICiftAGE.PTBPART,,16); 
CLOSE (PICFILE, LOCK); 
GRAP!IODE 

END; (* SAYEPIC *) 

PROCEDURE PGftCTBL; FORWARD; 

PROCEDURE OVERLAY; 
BEG II 

REPLT := TRUE; 
TEXTftODE; 
VRITELI; 
WRITELI(' OVERLAY FILE'); 
VRITELH; 
OPEN FILE; 
MEI01; 
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IIBNU2; 
I!BNU3; 
WRITELN; 
WRITELN('C. PLOT OPTIONS'); 
IIBNU 12; 
FINISBPLT := FALSE; 
GRU'IIODE; 
PG!ICTRL; 
REPLT := FALSE; 

EBD; (* OVERLAY *) 

PROCEDURE SCAI!IODE; 
VAR KBCBR : CHAR; 

!CBYAL : INTEGER; 
OPTIOBS : STRING[10]; 

BEGIN 
IF KEYPRESS THEN 

BEG II 
RElD(KEYBOARD, KBCHR); 
KBYAL := ORD(KBCBR); 
IF KBYlL II [3,4,7,8,12,14,15,16,17,20] TREI 

CASE KBYAL OF 
CTRLG : GRlFIIODE; 
CTRLT : TEIT!IODE; 
CTRLH : BEGIN 

FINISRPLT := TRUE; 
CLOSE (TEXTFILE); 
TEXT !lODE; 
EX IT (PGftCTRL) 

END; 
CTRLQ : BEGIN 

QUITREQ := TRUE; 
IF NOT FIIISHPLT THEN 

EX IT ( PG llCTR L) 
END; 

CTRLD : IF FINISBPLT THER 
BEGIN 

llENUPRT1 ; 
IIERUPRT2 

END; 
CTBLC : IF FINISHPLT THEN 

CHNGI!ENU; 
CTRLP : IF FIRISBPLT THEN 

BEGIN 

CTRLO . . 
C'l'RLL . . 
CTRLN . . 

RESET (TEXT PILE, TEXTIAftB) ; 
PGMCTRL 

END; 
IF FINISBPLT THEN 

OVERLAY; 
Sl YEPIC; 
IF FINISHPLT THE I 

BEG II 
TEXTftODE; 
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PAGE (OUTPUT) ; 
WRITELI(' GRAPHICS HARDCOPY'); 
WRITELI; 
WRITE(' ENTER THE PRINT OPTIONS : '); 
READLN (OPTIONS) ; 
REVRITE(PRIIT, 1 PRIITER:'); 
WRITELI(PRINT,CHR(25),0PTIONS); 
CLOSE(PRINT); 
GRAF!ODE 

END 
END (* CASE *) 

ELSE 
ROTE (40, 25) 

END 
END; (* SCAH!ODE *) 

PROCEDURE POINTS (tUXCOL: INTEGER) ; 
BEGIN 

CASE ftAXCOL O.F 
(*$I-*) 
2: READLN (TEXTFILE,PT[ 1 ],PT( 2]); 
3: READLN(TEXTFILE,PT[ 1],PT( 2],PT[ 3]); 
4: READLN (TEXTFILE,P'f[ 1 ],PT[ 2 ],PT[ 3 ],P'!'( 4 ]) ; 
5: READLH (TEXTFILE,PT[ 1 ],PT[ 2 ],PT[ 3 ],PT[ 4 ).PT( 5]); 
6: READLN (TEXTFILE,PT[ 1 ],PT[ 2 ],PT[ 3 ],PT[ 4 ],PT( 5 ],PT[ 6]); 
7: READLH (TEXTFILE,PT[ 1 ],PT( 2] ,PT[ 3 ],PT[ 4 ],PT[ 5 ], PT[ 6 ], PT[ 7 ]) ; 
8: READLN(TEXTFILE, 

PT[ 1 ],PT[ 2 ],PT[ 3 ],PT[ 4 ],PT[ 5 ],PT[ 6 ],PT[ 7 ],PT[ 8 ]) ; 
9: READLN(TEXTFILE, 

PT[ 1],PT[ 2 ],P'l'[ 3 ],PT[ 4}, PT[ 5 ],PT[ 6 ],PT[ 7 ],PT[ 8 ],PT[ 9 ]) ; 
10: READLN(TEXTFILE, 

PT[ 1 ],PT[ 2],PT[ 3],PT[ 4],PT[ 5],PT[ 6],PT[ 7],PT( 8 ],PT( 9],PT[ 10 ]) ; 
END; 

(*$I+*) 
IF(IORESULT<>O) THEN 

BEGIN 
WRITELN('BAD INPUT FORMAT ENCOUNTERED'); 
WRITELN('**FATAL** PROGRAM TERMINATED'); 
EXIT (PROGRAft} 

END; 
END; (* POINTS *) 

PROCEDU.RE DRAW; 
VAR FIRST, ENDPTS : BOOLEAN; 

I,ftAXCOL : INTEGER; 
XMOV, YMOV : REAL; 

BEGIN 
ENDPTS := FALSE; 
!AXCOL := XCOL; 
IF(ftAXCOL<YPT) THEN 
IF(ftAXCOL<YLN) THEN 
WHILE JOT(EBDPTS OR 

MAXCOL := YPT; 
ftlXCOL : = YLN; 
EOF(TEXTFILE)) DO 
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------------------ ------------------------
BEGIN 

FIRST := TRUE; 
IF PTSKIP <> 0 THEN 

BEGIR 
I := 1; 
IBITE( 1 SKIPPIRG POIBTS'); 
WHILE (I<=PTSKIP) AND (ROT EOP (TEXTFILE)) DO 

BEGIN 
SClBIIODE; 
POIITS (IIAXCOL) ; 
I := I + 1; 
WRITE('. 1 ) 

ERD; 
WRIT ELl 

EID; 
I := 1; 
PO IITS (lllXCO L) ; 
WHILE ( (I<=JltJIIPTS) AND ROT (EOF (TEXTFILE))) DO 

BEGIN 
SCAJlllODE; 
WRITE( 'X=' ,PT( XCOL ]) ; 
IF YPT <> 0 THEN 

BEGIN 
WRITE {' YPT=' , PT[ YPT ]) ; 
IIOVE2(PT[XCOL],PT[ YPT]); 
RDRAW3 (0 ,O, 1) 

END; 
IP YLI <> 0 THEN 

BEGIN 
WRITE (' YLH=', PT[ YLH )) ; 
IP FIRST THEN 

BEGIN 
FIRST := FALSE; 
!OVE2(PT[ XCOL],P'l'[ YLN]) 

EBD 
ELSE 

BEGIN 
t!OVE 2 ( XI!IOY, Y IIOY) ; 
D1UW2(PT[ XCOL],PT[ YLB)) 

EBD; 
X!OV := PT[XCOL}; 
YIIOV : = PT[ YLI }; 

END; 
I := I + 1; POINTS (!UXCOL) ; 
WBITELJ 

EID; 
IP I > ltJIIPTS THEN 

EIDP'rS := T.BtJE 
BID; 

BOTE (40, 25); 
PIJISHPLT := TBIJE; 
CLOSE (TEXTPILE) 

EJD; (* DRAW *) 
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PROCEDURE SCREER1; 
YlB BOTTO!,DOTYL,LEPT,RIGHT,TOP : BElL; 

I,ST,UNITS : IRTBGER; 
BEG II 

FIRISBPLT := FALSE; 
GRAF!ODE; 
FILLSCBEEN (BLACK) i 
IF YLABEL = 0 THEN 

BEG III 
DOTYL := (XftAX - XftiN)/267; 
LEFT := X!IR - DOTYL * 11 

END 
ELSE 

BEG III 
DOTYL := (X!AX- I!IB)/2q2; 
LEFT := XftiN - DOTYL * 36 

BRD; 
RIGHT := lftAX + DOTVL * 2; 
DOTVL := (Y!AX - Y!IB)/154; 
BOTTO! := YftiH - DOTVL * 22; 
TOP := YftAX + DOTYL * 16; 
WIRDOW (LEFT,BIGHT,BOTTO!,TOP); 
IF BOX OR AXIS THEil 

BEGIR 
IP LERGTH (XNAPIB) <> 0 THEN 

BEGIN 
UJIITS := LERGTH(XJIA!E); 
IF UNITS > Jq THEN 

URITS := 34; 
ST := 157 - ROUND(3.5*UNITS); 
ftOVES (ST, 0) ; 
TXT (XNAPIE,1,UNITS) 

END; 
IP LEIGTH(YNAftE) <> 0 'l'HEN 

BEGIN 

ERD; 

UNITS := LEJIGTH(YlfAIIE); 
IP UNITS > 18 THEI 

UNITS := 18; 
ST := 87 + ROURD(4.5*UIITS); 
FOR I := 1 TO UNITS DO 

ERD 

BE Gill 
MOVES (0 ,ST) ; 
TXTCHR (YJIA!E{ I]); 
ST:=ST-9 

ERD 

IF LERGTH(TITLE) <> 0 THEN 
BBGIR 

OBITS := LEIIGTH(TITLE) ; 
IP URITS > 40 THEN 

UJIITS := qo; 
ST := 140 - ROUND(3.5*UNITS); 
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fiiOVES (ST,182) ; 
TXT (TITLE,1,DNITS) 

END; 
IF BOX THEW 

BEGIN 
ft0VE2 (XfiiiB,Yftii); 
DRAW2 (XftlX,YfiiiR); 
DRAV2 (XfiiAX,Y!lX); 
DRAV2 (XfiiiR,YftlX); 
DRAW2 (Xftii,YftiN) 

END; 
IP AXIS TREH 

BEG II 
!OVE2 (Xfiiii,YLifll); 
DRlW2 (XftAX,YLI!); 
fiiOVE2 (XLift,YfiiAX); 
DRAV2 (XLift,YftiR) 

ERD 
ERD; (* SCREEN1 *) 

PROCEDURE SCREER2; 
YAB TIC : REAL; 

I, D, T : INTEGER; 
BEG II 

I := 0; 
TIC := XLifll; 
fiiOYE2 (XLI!,Y!IH); 
WHILE (TIC <= XftlX) AID (XTIC <> 0) DO 

BEGIN 
IF (XLABEL<>O) THEN 

BEGIN 
IP ( ((I ftOD XLABEL) = 0) A liD (TIC <> XftiN) ) THEM 

END; 

BE Gill 
MOVE2 (TIC,Yfiiii); 
D := DIGITS (TIC) ; 
RftOYES (D, -11) ; 
T := PLOTPTR,.RLlST + 2 * ABS(D); 
IP T <= 279 THE! 

RRU!I (TIC, 12,5) 
END 

IP BOX THEN 
BEGIN 

ft0YE2 (TIC, YftiR) ; 
RDRAVS (0,2); 
ft0VE2 (TIC,YfiiAX) ; 
RDRAWS (0,-2) 

ERD; 
IP AXIS THEN 

BEGIN 
fiiOVE2 (TIC,YLift) ; 
IP YLifll = YftiH THEH 

RDRAWS (0, 1) 
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ELSE IP YLI! = YftlX THEN 
RDRAIS (0,-1) 

ELSE 

END; 

BEGIN 
R!OVES (0, 1) ; 
RDRAtiS (0,-2) 

END 

TIC := TIC + XTIC; 
I := I + 1 

END; (* WHILE *) 
I := 0; 
TIC := XLII!; 
ft0VE2 (XLIB,Y!IN); 
WHILE (TIC >= XftiR) llfD (XTIC <> 0) DO 

BEGIN 
IF (XLlBEL<>O) THEN 

BEGIN 
IF ( ((I BOD XLABEL) = C) AID (TIC <> XftiR)) THEN 

BEGIN 
ft0VE2 (TIC,YBIN); 
D := DIGITS(TIC); 
RftOVES (D, -11) ; 
T := PLOTPTR,.HLAST + 2 * lBS(m; 
IF T <= 279 THEN 

RIUPI (TIC, 12,5) 
END 

END; 
IF BOX THEN 

BEG II 
!OYE2 (TIC, Y !I H) ; 
RDRAVS (0,2); 
ft0YE2 (TIC, YftlX) ; 
RDRliS (0,-2) 

EID; 
IF AXIS THEM 

BEGIN 
!OVE2 (TIC,YLIB); 
IF YLI! = Y!Ilf THEN 

RDRAIS (0, 1) 
ELSE IF !LIM = !!AX THEN 

RDRAIS (0,-1) 
ELSE 

EID; 

BEGIN 
R!OYES (0, 1) ; 
RDRAVS (0,-2) 

END 

TIC := TIC - XTIC; 
I := I + 1 

EID (* WHILE *) 
END; (* SCREEN 2 *) 
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PROCEDURE 
TAR TIC 

I 

SCREEB3; 
: lEAL; 
: IITEGER; 

BEGIN 
I := 0; 
TIC := !Lift; 
!IOVE2 (XftiN,YLIIJ); 
WHILE (TIC <= Y!lll) AND (YTIC <> 0) DO 

BEG II 
IP (YLABEL<>O) TBEI 

BEG II 
IP (I !OD YLABEL) = 0 TBEI 

BEGIN 
ft0VE2 {X!II,TIC); 
R!IOVES (-28, -3); 
RRU! (TIC, 12, 5) 

EID 
BID; 

IF BOX TBEI 
BEGIN 

ft0VE2 (XSII,TIC); 
RDRA IS ( 2, 0) ; 
ft0VE2 (XSAX, TIC) ; 
RDRAIS (-2,0) 

ERD; 
IF AXIS TBEI 

BEGI!f. 
SOVE2 (XLII!!, TIC) ; 
IF XLI!! = X!IB THEI 

RDRAWS ( 1, 0) 
ELSE IF XLift = XIIAX THEil 

RDRAIS (-1 ,0) 
ELSE 

EID; 

BEGIN 
RIIOVES ( 1, 0) ; 
RDlUIS (-2,0) 

END 

TIC := TIC + YTIC; 
I := I + 1 

BID; (* WHILE *) 
I := 0; 
TIC := YLIJI; 
SOVE2 (XIIII,YLI!I); 
IBILE (TIC >= YIIIB) AID (YTIC <> 0) ·DO 

BEGIN 
IF (YLABEL<>O) T~EI 

BEGIN 
IF (I !OD !LABEL) = 0 TBEI 

BEGIN 
JIOVE2 (XftiB,TIC); 
R!IOYES (-28,-3); 
RIUII (TIC, 12,5) 

EID 
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END; 

IP BOX THEN 
BEGIN 

80VE2 (XIII,TIC); 
RDRAIS (2, 0) ; 
!OVE2 (XftAX,TIC); 
RDRAiS (-2,0) 

EID; 
IP AXIS THEil 

BEG II 
!OVE2 (XLI!,TIC); 
IP XLI! = X!II THER 

RDRAIS ( 1, 0) · 
ELSE IF XLI! = XftAX THEN 

BDRARS (-1 ,0) 
ELSE 

BID; 

BEGIN 
R!OVES ( 1, 0) ; 
RDBAWS (-2,0) 

END 

TIC := TIC - YTIC; 
I := I + 1 

END (* WHILE *) 
END; (* SCBEEH3 *) 

PROCEDURE PG!CTB"L; 
- BEGIN 

IF NOT REPLT TBER 
BEG II 

SCREEI1; 
IP BOX OR AXIS THEI 

B-EG II 
SCREEI2; 
SCREEN3 

END 
END; 

DRAW 
END; (* PGftCTBL *) 

BEGIN 
I!A.l(.EPORT (PLOTPTR) ; 
REPLT := FALSE; 
Q-UITBBQ := PlLS!; 
Pl-G! (OUTPUT) ; 
-0-PEIPILE; 
!EIU1; 
!EI02; 
ftEI03; 
!EI04; 
IIEIUS; 
IIEB06; 



Plot Proqra• page 113 
------· ---·--------------------

!EI07; 
I!EI08; 
IIE1109; 
I!EliO 10; 
IIERO 11; 
IIE'R012; 
PGIICTRL; 
WHILE 'ROT QOITREQ DO 

BEGIB 
SClRI!ODE 

ERD; 
PAGE (OOTPOT) 

EBD. · (* PLOT *) 
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