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LIST OF TERMS

3-D Plot - A 3~dimensional plot of a data array on the Intecolor Terminal.
3DPT1 - The HP 9835A 3-Dimensional Plot Program,
ASC II ~ Abbreviation for USA Standard Code for Information Interchange.
BAUD - Data transfer rate, one bit per second.
Bit - Binary digit, either 1 or Q.
Buffer - A storage circuit used to compensate for a difference in the

time of transmitting and receiving information from one device

to another.
Byte - A sequence of &-bits.

Character Byte -~ Byte which is passed from HP Computer to Intecoler Terminal.

Character Code - The 8-bit word that contains the ASC IT code for a
specific character.

Character Line - The line in which a character space is located.
(haracter Plot - A hardcopy of a color-shade plot.

Character Position - The position in a line where a character space is
located.

Character Space - The location which a character occupies on the
Intecolor Terminal's CRT screen.

Character Word - Contains the 7-bit ASC 1L code for a specific character
space. The A7 bit of this word defines the character height as
normal or double, In plotting, this word defines the combination
of plot blocks within a character space.

Color-Shade Plot - A plot on the Intecolor Terminal's CRT of a data array.
The color of a character space in this plot represents a range of
values in the data array.

Composite Status Word - Thils word defines for a specific character space
its background color, foreground color, foreground blink and
whether the character word defines an ASC 1I character or that the
character word specifies plotting information.

Control Code - The character code which is required to be sent to the
Intecolor Terminal to obtain a specific Control command.
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Control Command - A command that affects the Intecolor Terminal's

Operation.

CPU - Central Processing Unit, the 8080 microprocessor in the Intecolor
Terminal.

CPU Operating System — An operation mode on the Intecolor Terminal. While
in this mode the operator can enter a machine language program from
the Intecolor's Keyboard.

CPU 0.8. - CPU Operating System.

CRT - Cathode Ray Tube, refers to the display on the CRT's screen.

Driver - A machine language routine that controls communications between
the Intecolor Terminal and a Physical Device.

EPROM - Erasable/Programmable Only Memory. A field programmable read
only memory chip in which the data content of each memory cell can
be altered more than once.

Escape Code - The character code (following the character code 27} which
is required to be sent to the Intecolor Terminal to obtain a par-
ticular Escape command.

Escape Command - A command that affects the Intecolor Terminal's Operations.

FCS - File Contrecl System on the Terminal.

HP 9835A - Hewlett-~Packard 9835A Desk~Top Computer.

HP Computer - Hewlett-Packard 9835A Desk-Top Computer.

Intecolor Terminal - The ISC Intercolor 8001 Color Graphs Terminal.

ISC - Intelligent Systems Corporation.

1/0 Status Byte - This byte, located in the Terminal's memory, tells the
Terminal where the physical devices are located to handle the four

logical devices.

Logical Devices — A device that handles specific functions in the Intecolor
System.

MANUAL - HP 9835A Data Array Storage Program.
MROM - Mask Programmed Read Only Memory in which the data content of each
cell is determined during manufacture, the data content thereafter

is unalterable.

MRTFE - An Intecolor program that can make hardcopies of the Terminal
screen on the Xerox 1710 Teletype.

OFF/CE - The impedance data array.
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Physical Device -~ The location and specific type of device that handles the

logical device functions.

PLOT12 - The HP9835A Color-Shade Plot Program.

Plot Block - A specific area in a character space which is used in making

PRNT3

PSW -

PYRMD

REC -

ROM -

plots.
- Intecolor Continuous Print Program.

Processor Status Words, contents of register A and coundition flag
register of the 8080 microprocessor.

- A data array in which the component values vary like the surface
of a pyramid.

Random-Access Memory is a memory that permits access to any of its
address locations in any desired sequence with similar access time
to each location.

The Intecolor Receiver Program.

Read Only Memory is a memory in which the contents are not intended
to be altered during normal operation.

Routine - A program that performs a specific operation.

Teletype - Decwriter II Teletype.

Terminal - Inteccler Terminal.

TMS -

TRY -

Texas Instruments Microprocessor Series of chips.

A 2 x 2 data array, used as an example in this report.

Word - The group of bits occuping one storage location in memory. Lt is

treated by the microprocessor as an instruction, operand, or a
quantity. In this report the length of a word is 8-bits.



I INTRODUCTION

This report details the efforts in the development of a software/
hardware interface between an Intelligent Systems Corporation Intecolor
8001 Celor Graphics Data Terminal and a Hewlett-Fackard 9835A Desk-Top
Computer. The interface will provide a means of displaying data trans-
mitted either alphanumerically or graphically from the HP Computer.

The data can be graphically displayed either in a color-shade plct or in
a 3-dimensional plot.

To be displayed graphically, data must be oriented in a row and
column array form so that the data sets can be properly processed by the
HP 9835A Computer. Information on the construction of the graphical
display of a data set is then passed from the HP 9835A Computer to the
Intecolor Terminal at a bit rate of 9600 BAUD. This is accomplished by
utilizing the HP 98036A Serial I/0 Interface and one of two RS-232C
serial ports on the Intecolor Terminal.

After the data set is displayed on the CRT of the Intecolor Terminal
instructions from the HP 9835A Computer allows the Intecolor Terminal to
store the display on a floppy diskette. The Intecoleor Terminal controls
a dual floppy disk drive which can store programs, arrays, displays or
data files on a 96K byte floppy diskette. Once a display is stored on a
floppy diskette it can be recalled by the Intecolor Terminal when directed
to do so by the HP 9835A Computer. If the selected display is a color-
shade plot, instructions can be given to the Intecolor Terminal to print
a hardcopy of the display on a Decwriter II Teletype operating at a bit

rate of 300 BAUD.



Briefly, this report contains a discussion of the Intecolor 8001
Terminal applications, how to initialize and run the programs, a listing
of programs and associated documentation, possible future developments
and an Appendix which examines hardware and software characteristics of
the Intecolor Terminal. The Appendix also contains several hardcopies

of color-shade plots and 3-dimensional plots.



IT BRIEF REVIEW OF APPLICATION

The software/hardware interface developed for this report permits
the Intecolor 8001 Terminal to be used as a display device for the HP
9835A Computer. Additionally the Intecolor Terminal can store on and
recall displays from a floppy diskette when the proper sequence of
character bytes are received from the HP Computer. With two RS-232C ports
the Intecolor Terminal can receive data from the HP Computer on one
RS~232C port and transmit the display to a Decwriter II Teletype on the
other RS-232C port.

An Intel 8080 microprocessor, with ROM and RAM memories and various
1/0 chips, controls the Intecolor Terminal. The programability of the
microprocessor makes the Terminal very flexible., The software written
for the Interface transmits to the Intecolor Terminal's CRT the data
received from the HP Computer. When the proper sequence is received from
the HP Computer the software will store or recall a display from a floppy
diskette located in the Intecolor Terminal's Disk Drive. Additionally,
the display could be printed out on the Decwriter II Teletype when the
software receives the proper sequence from the HP Computer.

The HP Computer plot programs take a data array stored on tape
cartridge and then develop either a Color-Shade Plot or a 3-D Plot of
the data array on the Intecolor Terminal. The plot programs can also
gend the proper sequence of characters that instruct the Intecolor
Terminal software to store, recall, or make a hardcopy of the displays of

the data arrays.



IITI INTERFACE HARDWARE

3.A 1Intecolor 8001 Terminal Interface Hardware

Communications between the Intecolor 8001 Terminal and an external
device (such as the HP 9835A Computer) can be done through serial, 8-bit
parallel or 24-bit parallel ports. The interface developed for this
report used two RS-232C ports with female RS5-232C connectors. A TMS
5501 Multifunction Input/Output Controllerl moves data between the Termi-
nal’'s 8080 microprocessor and external devices through the TMS 5501 internal
data bus, input port and output port. Each RS-232C port is connected to
a separate TMS 5501 Controller. Both TMS 5501 Controllers are located on
the CPU, EPROM, MROM and I/0 Module Board (i.e., CPU Board) inside the
Intecolor Terminal. The receiver and transmitter buffers of the TMS 5501
Controllers are capable of holding only one 8-bit character byte at a time.
The bit rate of the TMS 5501 Controllers can be varied from 110 to 9600 BAUD.

See Table 3.1 and 3.2 for a listing of pin assignments for the
RS-232C ports.

It should be noted that if the HP 98036A Serial I/0 Interface bit
rate is set at 9600 BAUD and is connected to the first RS-232C port then
any data transmitted from the HP 9835A Computer will be displayed on the
Intecolor Terminal's CRT screen. The software that performs this transfer is
located in ROM. The Terminal will also responds te the Escape and Control
commands and to any File Control System (FCS) commands while in FCS. The
Terminal will not respond to BASIC commands while in BASIC or CPU commands

while in the CPU Operating System.

lSee Appendix C in Ref. 1 and Ref. 2 for details about the TMS 5001
Controller,



Table 3.1 First RS-232C Port Connector Pin Assignments

Pins Number Signal
CPU Board RS-232C
Connector Pl Connector
1,14 L Ground
5 2 Received Data from E.D.*
3 3 Transmitted Data to E.D.*
7 4
7 5 Clear to Send to E.D.* (12 V)
7 6 Data Set Ready to E.D.* (12 V)
1,14 7 Signal Ground
16 8 Carrier Defect to E.D.*
18 9 Receiver Response Control from E.D.*
20 10 Receiver Response Control from E.D.*®
22 11 -—
24 12 Transmittad Data {(TTL) to E.D.*
26 13 -—
Z 14 -—
4 15 Receiver Acknowledge to E.D.*#
6 16 ——
8 17 —
10 18 -—
12 19 ———
17 20 Data Terminal Ready from E.D.*
—_— 21 s
19 22 -—
21 23 ——
23 24 -
25 25 -
Table 3.2 Second RS-232C Port Connector Pin Assignments
Pins Number Signal
CPU Board R§=232C
Connector P2 Connector
19 2 Receive Data from E.D.*
23 3 Transmit Data to E.D.*
10 7 Signal Ground

*External Device



3.B Hewlett-Packard 98036A Serial Interface 2

The HP 98036A Serial I/0 Interface with Option 001 cable allows
asynchronous communication between the HP 9835A Computer and extermal
communication devices. The Interface provides a data transmitter and
receiver with either RS-232C or 20 mA current loop drivers. The bit
rate of the Interface can be varied from 75 to 9600 BAUD.

The transmitter and receiver buffers are capable of holding only
one 8-bit character byte at a time. The Interface, if it is set up properly,
can interrupt a rumning program on the HP Computer.

Table 3.3 is a listing of the pin assignments on the RS-232C male
connector located at the opposite end of the cable connectad to the

Interface.

2Ref. 3 contains more details and run instructions for this
interface.



Table 3.3 Cable Signals for the HP 28036A Option 001 Cable

Pin Number Signal Name
1 Ground
2 Transmitted Data to E.D.=*
8 Received Data from E.D.*
4 Request to Send to E.D.*
5 Clear to Send from E.D.*
6 Data Set Ready from E.D.*
7 Signal Ground
8 Carrier Detect from E.D.*
9 v e e
10 ——
11 Special Purpose to E.D.%
12 Secondary Carrier Detect from E.D.*
13 S
14 o
15 Transmitter Clock from E.D.#*
16 -—
17 ===
18 i
19 ' Secondary Request to Send to E.D,¥%
20 Data Terminal Ready to E.D.*
21 =
22 Ring Indicator from E.D.*
23 Data Rate Select to E.D.*
24 i
25 Special Test to E.D.*

*External Device



IV PROGRAM DESCRIPTION AND RUN INSTRUCTIONS

4.A Intecolor Receiver Program, REC

PURPOSE:

The REC Program takes the 8-bit serial data from the HP 9835A
Computer through the second RS-232C port and sends it to the consocle
output of the Intecolor Terminal, which is normally the CRT. This pro-
gram can alsc store the display appearing on the CRT screen on a floppy
diskette or make a hard copy of the display on a Decwriter II Teletype.
In addition, a recall of the stored display from the floppy diskette is
possible.

The REC program is divided into two segments. One segment is
written in BASIC and the other is written in machine language.
INITTALIZE AND RUN INSTRUCTIONS:

l. Connect to the second RS-232C port the line from the HP 98036A
Serial Interface. The bit rate on the HP 98036A Serial Interface
must be set at 9600 BAUD. This is accomplished by adjusting with
a screwdriver the bit rate dial, located in a hole on the side of

the Interface, so that the dot on the dial is next to the number 1.

o
.

Connect to the first' RS-232C port the line from the Decwriter

IT Teletype. Turn the Teletype on, set the bit rate to 300 BAUD

and make certain that the Teletype is in the LINE mode.

3. Turn on the Intecolor Terminal. The OFF/ON switch is located on

the bottom right of the Terminal when facing the rear of the
Terminal. After sufficient warm up time for the Terminal there will
appear on the Intecolor CRT screen the message:

"YOU ARE NOW IN THE 8001 CRT MODE"



4. Type: [ESCAPE]l W
Terminal response: BASIC 8001
MAXIMUM RAM ADDRESS?
Type: 65529 [RETURK]®
Terminal response: 24339 BYTES FREE
READY
5., Insert with label side up one of two diskettes marked as either
HP Interface or HP3 into the left hand floppy disk drive unit and
close the cover,.
6. Type: LOAD? "REC [RETURN]
Terminal response: READY
The highest version number of the program REC.BAS found on the
diskette will be loaded into BASIC memory from the diskette.
7. Type: RUN [RETURN]
Terminal response: READY TO RECEIVE DATA
The program will first check to see if the machine language segment
is present in memory. If it is not, the program will load it into
memory. The program is now in the receive mode and is awaiting data
or instructions from the HP 98354,
8. If, for any reason, one desires to terminate program REC from the
Intecolor Terminal then:
Type: EPU RESE’lj

Terminal response: YOU ARE NOW IN THE 8001 CRT MODE

lThe brackets[]contain the name of a specific key.

2This sequence of keys initializes BASIC and clears the BASIC
memory; thus, the program in BASIC pemory is lost. TIf J?SCAPE W is
accidently typed, then type ESCAPE-T E to re-enter BASIC without initiali-
zation so that the BASIC program will not be lost.
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EPU RESE'ﬂ initializes the Terminal so that it is in the 24 line
mode with the visible foreground color green and the visible back-
ground color black.
9. To re-enter BASIC without losing the BASIC program and have the
Terminal in the 48 line mode then:
Type: [BLINK/A7 OFF]” [EscapE] E

Terminal response: READY

4.3 Intecolor Continucus Print Program, PRNT3

PURPOSE:

The PRNT3 Machine Language Program provides a Decwriter II (or any
other standard printer that operates at 300 BAUD) hard copy of the char-
acters being printed on the CRT of the Intecolor Terminal. The exceptions
to the simultaneous printing of characters on the Terminal's CRT and
Decwriter II are characters entered from the keyboard while in BASIC or

the CPU operating system.

INITIALIZE AND RUN INSTRUCTIONS:

1. Commect to the first RS-232C port the line from the Decwriter II
Teletype. Turn the Teletype on, set the bit rate to 300 BAUD, and
make certain that the Teletype 1s in the LINE mode.

2. BASIC requires initialization at least once after the Intecolor
Terminal is turned on.4 Note that the PRNT3 Program does not alter any
BASIC program, However, after running, the PRNT3 Program jumps to

BASIC.

3See Appendix 2 to see why EBLINK/A}’ OFE changes the Terminal from
24 line mode to 48 line mode.

4See Step 4 of REC Program Instructions on how to initialize BASIC.
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3. Type: [EScarE] D
Terminal response: - FCS>
[EscAPE] D puts the Terminal in the File Control System (FCS). While
in FCS the operator can store and recall machine programs and dis-
plays.
4. Insert with label side up, either the HP Interface or HP3 diskette into
the.left hand floppy disk drive unit and close the cover.
5. Type: RUN PRNT3 E%ETURIB
Terminal-Teletype response: READY
The terminal is now in BASIC. Any output from a BASIC program as
a result of a print statement will now be typed simultanecusly on the
Intecolor Terminal's CRT and the Decwriter IT Teletype. Also, the listing of
any BASIC program will cause the program to be printed on the CRT and
Teletype. One should note that characters do not appear as fast as they
did before running PRNT3 because the Teletype requires more time tc type
out a character than the CRT does for display purposes. All Terminal
outputs, while in CPU operating system or FCS are printed by the Teletype.
If the Terminal resets itself or if the operator presses one of
the following sequences of keys: [ESCAPE] W, [ESCAPE] P,or [CPU RESET]
then the PRNT3 Program must be run again to put the Terminal in the
Continuous Print Mode. Since the PRNT3 Program is still present in the Ter-
minal memory continue to step 6,
6. Type: [ESCAPE] P or ESCAPE] 0’

Terminal response: INTECOLOR 8001 CPU OPERATING SYSTEM...

Note: [EscaPED] P initializes the I/0 Byte and the second RS-232C
port bit rate and the terminal enters the CPU Operating System. [?SCAPQ
0 enters the CPU Operating System without initialization.
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6
Type: CFF$# [RETURN]
Terminal response: READY

This sequence restores the Terminal to the continuous print mode.

4.C HP 9835A Color-Shade Plot Program, PLOTI2

PURPOSE:

Given a data array with non-negative elements this program will
generate a color-shade plot on the Intecolor Terminal. This program

alsc instructs the Intecolor Terminal to store or make a hard copy of

the Terminal's CRT and to recall a stored display from a diskette.7

INITIALIZE AND RUN INSTRUCTIONS:

1,2. Use the same procedure as Steps | and 2 of the REC Program instruc-
tions. (See Sectiom 4.A).

3. Turn the HP 9835A Computer on by a switch on the right side,; near
the back, of the computer. When the computer is warmed up, this
s;atement will appear on the CRT:

"HP 9835A READY FOR USE"

4, Insert the tape cartridge marked as Quest into the tape drive located
on the upper left of the HP Computer's keyboard.

5.  Type: [Loap] "PLOTI2" [ExEcuTE]

While the program is being loaded in, a small square will appear on

the lower right hand portion of the HP Computer's CRT screen.8

GFFGG is the memory location of the Program PRNT3 in Hexadecimal.

7In order to do all this, the REC Program must be running on the
Intecolor. 3See Section 4.A.

8When this light appears it means the computer is busy and will
not respond to the keyboard except for EJONT'B ETOE] which is equivalent
to [RESET] .
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6. Type: Eﬁ@ﬂ and follow the instructions given in the program.
When the program is run for the first time, the Quest tape
cartridge must remain in the tape drive. This permits the special
function keys to be loaded by the program.

7. Ignore the instruction to insert the IP Data tape since the

data arrays are stored on the Quest tape, cartridge.

Note: When running this program, a second time, pressE@EY 21 to
avoid loading the special function keys. This will permit the Quest
tape cartridge to bhe removed from the tape drive and the program will
still run.

4.D HP9835A 3-Dimensional Plot Program, 3DPLTI

PURPOSE:

Given a data array with non-negative elements this program will
generate a 3-dimensional plot on the Intecolor Terminal. This program
also instructs the Intecolor Terminal to store a display on diskette or
recall a stored display from a diskette.g
INITTALIZE AND RUN INSTRUCTIONS:

Use the same procedure as steps 1,2,3,4 of the PLOT12 Program

1,2
3,4.

e

instructions. (See Section 4.0C).

5. Type [LOAD] "3DPLT1" EXECUT@

6,7. Use the same procedure as steps 6,7 of the PLOTLI2 Program
instructions. (See Section 4.C).
Note: L-KEY @_, a special function key, can instruct the Intecolor

to print out the 3-D plot on the Decwriter II Teletype. However, the

9The Intecolor REC Program must be running for this program to

work, see Section 4.A.
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hardcopy will not reproduce the lines of the 3-D plot since the character

word for a character space can define the combination of plot blocks within

10
that character space.

4.E HP9835A Data Array Storage Program, MANUAL

PURPOSE:

This program takes a data array entered from the HP 9835A Computer
keyboard and stores it. The number of rows and columns of the array
which are in file are also stored on a tape cartridge. The data array
can now be used in the HP 9835A plot programs (see Sections 4.D and E)
and displayed on the Intecolor Terminal.

INITIALIZE AND RUN INSTRUCTIONS:

1,2. Use the same procedure as steps 1,2,3,4respectively of PLOT12 Program
3,4. Instructions (See Sectiom 4.C).

5, Type: EOA]Q "MANUAL" E}{ECUTE

6. Type: E?Qﬂ

Then follow the instructions given by the program.

4,F Intecolor Alternative Console Input Device Program, CONS2

PURPOSE:

This program permits the HP9835A Computer to communicate with the
Intecolor microprocessor. After running this program the HP9835A
replaces the Intecolor Keyboard as the Console Input Device. This means
one could enter, for example, a BASIC program on the Intecolor directly
from the HP9835A.

INITIALIZE AND RUN INSTRUCTIONS:
1,2 Use the same procedure as steps 1,3,4,5 of the REC Program instruc-
e tions. (See Section 4.A).

10Explanation in Appendix 2.



15

= =5
Type: [Escapg; D
Terminal response: FCsS>

Type: Emﬂcomsz [RETURN]
Terminal response: READY

The Intecolor Terminal is now Iin BASIC with the HP 9835A on the second

R5-232C port as the Console Input Device. Any input from the HP 98334

appears on the Terminal's CRT. Any operation which can be done from the

Intecolor keyboard can now be handled by the HP 9835a,

6.

When entering FCS the usual terminal response '"FCS) "does not

appear nor does the input from the HP 9835A. But the terminal still
responds to all FCS commands and prints out the results and error
messages on the Intecolor CRT. To get the Terminal back to BASIC send

Escape character code (i.e., 27) twice and the terminal will be back

in BASIC,

To enter the CPU 0.S5. one should follqw these instructions :

Send from HP 9835: [EScapE] O

Terminal response: YOU ARE NOW IN THE CPU OPERATING SYSTEM

The input from the HP 9835A will be displayed along with any response
from the Intecolor Terminal. To get back to BASIC the operator

must run the CONSZ Program again. This can be done by the following
instruction:

Send fromHP 9835A: GF200 [RETURN]

Terminal response: READY

The Intecolor Terminal is now back in BASIC.



ILLEGIBLE
DOCUMENT

THE FOLLOWING
DOCUMENT(S) IS OF
POOR LEGIBILITY IN

THE ORIGINAL

THIS IS THE BEST
COPY AVAILABLE



V PROGRAM LISTING

53.A Intecolor Receiver Program, REC, Listing

The REC Program consists of two segments. One segment is written
in BASIC and the other is written in machine language. The REC Program
can store or recall a display from a floppy diskette or make a hardcopy

of the display.

10 REM Frodrzm REC.RAS:OR2

L T L RO I R R s i e
13 REM Frogrammer Robert R, Bruckmani Mas 17, 1980

14 ¢

15 ¢ . REM MNeedsg the srogr3m REC.FRG to osrerste

20 REM Will take data from HPF?E3TA om the 2rng RS-23I2C Fort  and Shem sernd it
25 REM to the consocle outeut device {(i.e.r the CRT).

prlr Sl

30 F==24575! N=-25401 REM @AQ01 arnd Fa00 e
43 3 .

- 30 3 REM See if machine portion of srogram is in semory

40 IF FPEEK(N)=82 AMND PEEK(N+1)>=44 THEN 80
70 PLOT27I!FRINT*ULOA REC*IFLOT27IFLOT27! REM Loads machine rortion of mrosram

30 PLOT 271 FLOT 758 REM Fut INTECOLOR im  roll ws mode
83 @
33 FEM Set ur JMF sddress of the machine woriion of the mrogram

90 FPOKE F:O! FOKE (P+1):248

100 PRINT'READY TO RECIEVE TIATA"

110 FLOT 23 REM Home the cursaor
120 X=CAl.L(D) REM Calling the machime #artiom of the =2rodram
130 IF X=27 THEN END

180 IF X=7 GQOTH 300

140 IF X=ré& THEN END

120 3

200 REM  SURRDUTINE TO STORE THE DISFLAY

10 GOSUR 400

20O PLOTIPIPRINT"DSAVEDI *574%: " 0IBs1 2000-9NSF* tPLOT27 i FLAOTEY

230 GOTOD 120

-
Ry

320 REM  SURBRCUTINE TO RECALL THE DISFLAY

310 S0SUR 400

313 PLOT 128 REM Erasse Fage

J20 PLOTZ7IPRINT DLOAOI FAS: " OIS " IFLOTZZFPLOT27

230 GOTO 110

379 3

400 REM SURRGUTINE TO GET NAME OF DISFLAY

405 REM Nasme stored in nemdry (starting memary locstion F&4d hex) by machine
407 REM ~ortionm of =rogram

410 As=""

A20 Niz =2492: {REM Foa4 heyx
420 FOR I=N1 TO N1+3%

433 A=FPEERC(I): IF a=23% THEM 440

430 AS=ASFCHRS A

450 NEXT I

430 FLOTR

470 RETURN



AUTRESS

F&00
F&02
7404
F507
F409
F&oC
FSOF
Fe12
Féi4
FoLs
Fa1?
FoLz
F&LC
Fé1D
F$iE
F&ir
Fa20
F4n3
4525
Faa®
Fa2a
Fa2m
F&2E
FaZl
F534
Fa3s
F&Té
F432
Fa3H
Fs3C
F43D0
FE3E
Fédl
Fs42
Fé43
Fiad
F4435
FHa
F447
F&48
Fa4e
F434

Fa4F
Fs4C
Fa4l
F34E
F44F
F&350
F452
F&%4
Fés7
FaTa
F&SE
F4SE
F&40
Féel
F&45
Faa7

Page 2:

OFCODE

3E
n3
3¢
FE
cA
co
£3
0B
FE
2
TE
%
09
20
00
00
oo
Fz
A
FE
cA

-y
o

21
co
77
2
FE

-
c2

=
T
72

-
c3

Q0
a0
o0
4é
9%
2
=5
=4
34
EF
o0
00
G0
(43¢
o0
IE

-

21
co
7E
co
DE
FE
cZ
DE
FE

40
15

iz 7

EF
20
Q9
Dl |
13
3C
12
10

12
iB
ic
94

50 F

04
[$34]
00
37

oc
13
3C
73
10

Fa
o1

Fa

Fa

Fé

- Fa

1 F&

2C

30
Fé

01

Fé&

CHR

(=@ )
(5
M )
{(*a ")
(d v
(M 2
G
(C
(™)
(B )
(C
I )
( )
( )
( )
{ )
{M v
(E
{Jv)
<~ )
CdFw)
G )
[ RIIVE
M w)
[@¥] )
[ TS
(~a
{B1v}
[$4] )
G
¢ )
tC8s)
{ )
( 3
( )
(F
(I )
(R )
[
[ S
(+ 3
la 3
{ i
{ )
4 )
{ )
{ )
()
(5 )
(1 )
(M v
™ 3
M)
(.
()
(Buw)
(L
)

ANDRESS

REC.FRG

ool

Gat EBute

Change Mode

Get Name
l.oor2

Ret Fasic

Storage

Frinmt

l.oor3

REC Program, Machine Language Segment

MNEUMONIC FAGE
MUI A 94600 BAUD
ouT B2 Rate Rag
CaLl Get Hote
CFI Flag

J4Z Chansie Mode
Call Comsole 0Out
JMF Loasl

IM E2 Status
CFI Got ButeT
JNZ Gat Bute

IN #2 Serial Fort
RET

MNOF

NOF

NGO#

NOF

ZAaLL Fat Bute
CRI Escare

JZ Raet RBasic
CFI Hardeore

JZ Frimt

Moy Bri

LXT HsStarage
CAaLL Gzt Bwute
Moy My

INX M

CFI Flas

“JINZ Loor?

May M B

MOy Heiy

SUER A

JME Ty FEasic
MOF

MOF

MOP

MOy Bord

MOV Cs

Mow Ll

Mav O«

My e H

INR M

RST ]

NOP )

MOF

NOF

NOF

MNOF

MUI Ar300 BAUD
QuT L Rate Res
LXI Helisrlde Res
CALL CR_LF

MoV fie

CALL Foanch Dt
IN 2 Status
CRI Got Bulbe?
SMNZ Mext Char
IN 42 Serial Fort
CFT Escare

[



Page 3: REC Program, Machine Language Segment

ATIOREES OFCOUE CHR ALDRESS MMEUMONIC FAGE &
FA4% C2 7% Fé (Buw) SNE Next Char

F&&C Cht 39 Fa (M W) Call CR_LF

F&aF Clt 39 F4a (M ) caLL CR.LF

F&72 C3 G4 Fé cow : JHMF Loom1l

F&vsg 23 {(E ) Memxt Char INX H

F&7% 23 [ INX H

Fa77 04 4 3 INR B

F&73 78 (¢ ) MoV EER:

Fa7% FE Z0 ("F ) CPI Line Erwd

F&7R cC 39 F& S IRV CZ CR_LF

F&7E & [ ) Moy AeH

F&7F FE ?E (3 CrI Digrlaz End
Fa81 C2 3a F5 (BRI JMz Loor3

FsBa 3 04 Fs (L vy JME Loorl

F537 00 ( ) NOF

F&383 a0 4 b NP ;
F439 JE OD (= Yy CR.LF MUT AsCarrisge Return
FERE co oc 01 [0 B caLk Furnech Qut

F&8E IE O0h [T MU I ArLing Fasd
Fa%Q cooC Ot (M2 CALL Fumeh Qut

F493 R4 00 { } MUT BeZero

FAPS c? (L) RET

sYyMeOoL TasweLE
SYMEOL VALUE

¥l Reta Red 0F
¥2 Rate Redg 13
#2 Seriazl Fort 10
42 Status 13

300 RAUD N4
FEGO Dalu a0
CR_LF Fags

Cagrriaza Reburm IOD
Charite Mode FaA20
Camsole Cut 5107
Dissrlsw Red S000
Nigelaw Endg ¥E

Escare 1B
Fla=s EF
Get Bute F412
Gat Mame ~AIE
Gob Buehae? a0
Hardeory D4
Lime Erd o0
iLine Feed e}
loerl Fa0Y
Loasl T4
Loord :

Maut Char FATE
mpinmt F4EQ
Fumch Jul 0LGC
REC.FRG Fa00
" Ret Baazic F&EC
3tarage 75149
To BRasic ZEEZS
Zaro bele}



5.B Intecolor Continuous Print Program, PRNT3, Listing

The PRNT3 Program allows simultaneous printing of characters on

the Intecolor Terminal CRT and the Decwriter II Teletype.

ADDRESS

FEOD
FFO2
FFO4
FFO7
FFO9
FFOa
FFOR
FFOD
FFOE
FFOF
FF11
FF12
FF14
FFL?
TF19
FFiC
FFLE
FFa1
FF22
FF23
FF24
FFas
FF2%

FF27
SYMEOL
3YMEOL

#1 Rate Rag

e
300 BAUD

OFCOLE

3K
03
a1
3E
77
23
38
77
23
IE
77
3E
32
3E
co
3E
Ch
Q0
o0
Q0
Qo
Fi
F3
C3

o4
Q5
87
3

[&]

Fr

BR
o
1K
o9
a5
0%

30

A
(o}

YalUE

05
45

04

Console Qut 0LQ9P

Escare

I/70 Status Addrs.FEAS

MR

LE

List Address FF2Z
Hizh

List Address
lLigt Address

Low Byte
PERT

List Jumr Adidrwess

Maw I/70 Stztus RBuetell
Serigl Returmda80

aQUT Console
FENT3

#1

FFOD

PE

o4

Bgte FF
22

i

CHR

e b
(g 1}
Bl 3
(=0 )
(w )
(% )
()
{w )
(%
(G

ALDRESS MNEUMONEC FaGE 1
FRNTI MUT As 300 EBAUD
QuT 1 Rate Res
LXI Hslist Jume Address
MyT Ar JMP .
Mou Mriy
IMX H
MUI frilist Address Low Bute
MoV MrA
INX H
MUT ArlList Address High Bute
MOu M A
MYT ArMNew I/0 Status Bute
3TA 1/0 Status agdrs.
MUT ArEscare
CAaLL Carsole Cut
MU T RN
[a-TH R Camgoles Qut
NGF
NOF
NOF
NOP
Ltist Address FOF H]
FUSH FEW
JMF QUT Cormsale, FL Sarial, Return

19



5.C HP 9835A Color-Shade Plot Program, PLOTL2, Listing

The PLOT12 Program generates a color-shade plot on the Intecolor
Terminal's CRT. Also the PLOT12 Program can instruct the Intecolor
Terminal to store or recall a display and to print a character plot of

the display on the Decwriter II Teletype.

18 i B A Frogram FLOT 12 e m e oo

D : |
30 { Programmer Robert R. Bruckman» Mas 17, 1920

40 : =

50 LOAD KEY °"DISKEY" ! Loads User’s Kews in
50 ) ) !
70 Regl: I KEY2 starts the srosram here
20 ’ !
0 FRINTER IS 14

100 FRINT PAGEs "FROGRAM! FLOT1I2"3LINCL?

110 PRINT "FURFOSE!: VISUALIZE IMPELANCE FILES USING COLOR GRAPHICS OF THE®
120 FRINT INTECOLZOR [ATA TERMINAL"LIN(1L)

130 FRINT "THE FOLLDWING KEYS CAN BE USED WHILE THIS FROGRAM IS RUMNING'LINC1)
140 FRINT "KEYO! Cawuses the INTECOLOR to Jums to the hardeorws routine where”
1350  FRINT ° the screen of the INTECOLOR is rrinted out orm the heletburs®
180 Prrtip KEYD camtainms @ -Cleasr line WRITERIN L13 239:4 -Fuecute i1t 1
70 FPRINT LINCL);
FRINT *KEY1: Either stoss the INTECOLOR receiver mrogram amd returms it to?
FRINT * BASIC or stors the hardcory routine and returns the'
PRINT * INTECOLGOR to Lbe receiver srogram"$LIMN(1)

it KEY1L cormtainst ~Clear lime WRITERIN 11i23P+27 =Euxecute | 11111
FRINT *KEYZ! If the FILOT12 =rosram has already beern run ance Fressips’
FRINT * this key will avoid loading the kevs im asainsLIM{L)

PLEne T KEYZ2 comtaims: =Clesr lime RUN Kew2 —=Exscoute 11111 1
FRINT '"KEYZ! This kew will cause =Zou o Jume ta Lhe martion of bhe srodgpam”
PRINT * that cam recsll and stores disrlavus onm the INTECOLOR"

LD KEYS comtailns:  ~Clear line RUM Kew3 —Execute | 1111
DPTIOMH AasSE 1
OIM BS(Z1)+Z(25+25),X(25:25),Inc(25)sColoris) sChar(s)
OIGF "TNSERT DATA TAFE AND FPRESS CONTINUE"
FAUSE
olsp v
ASETIGH "FILES" TO #2
PRIMTER I8 16
ON ZHD #2 5070 3%0
FOR I=1 TO 21

READ BZ:BS(ID

B0 MEXT I

370 FRINT LINCL),"AVATILABLE FILES: "iBELD) " "FERE012)
400 FOR I=3 TD i1
410 FRINT * TIES{I)." "FRE(I+10D

420 NEXT I

430  OFF ENL 42

440  INFUT "WHICH FILE WOULLD YQU LIKET?'sAS

450  ASSIGN "FILES® TO B2

430 ON END #2 GOTO 510

470 FOR I=1 TO 21

430 REAL B25CH

470 IF A%=C%t THEN 330

SO0 MEXT I

310 FRINT "FLEASE ENTER A FILE NAME FROM THIS LIST®

320 5079 44

20



o=
B

540
IS0
=40
70

506
500
510
520
&30
440

440
470
480
450
700
710
720
730
740
750
750
770
730
770
200
210
320
530
340
3IO
240
370
280
270
700
710
220
73
7343
2TO -
F&O
F70
FEQ
e
12G0O
1010
1020
1030
1040
1659
10450

4 A

BT IR
1080
LOF
1100
1119
1135

Page 2: PLOT12 Program

ASSIGN A% TO #1

READ #15RsC

REDIM Z(RsCYeImoilrsXIR Ty

FEAD #1:X{%)

INEUT "To woy warnt a3 FPSEUDO-LOG or LINEAR zmrash (P27 ':03
Max=90

IF Ge=v_" THEM MaT T=X b Eauating materices I 03 X
IF Gs="L" THEN 530 :

MAT Z=X+01) I Matrin Z= mabein X 4+ L bto ezch element
MAT Z=L_GT(Z) I Taking tha log baze 10 af zsch elemant
FOR I=1 TOQ & ! Fimd the masxiwmum value of the elements of mairin I

FOQR J=1 T2 C
MasumMaX i Mas s TOT o0k

NEXT J
NEXT I
Scale=4/Max
MAT Z=Z%(Scale) I Lalues vary From O ko &
MAT Z=Z+(1) I Values varg from 1 to 7

Cs=INTI(7&/(C-12)

Re=INT(30/(R-11)

MAT READ Colar :

UATA 32:5&6:1828»24-48 I Bluer Whiter Sreern» R@dr Yellowr Quan

MaT READ Char

DATA 32:124,58,43.33,42 Vogrgoay bildes e ks 1o K
RESTORE 740 :
RESTORE 740

FRINT LINCL)

NIEF *Press ‘CONTINUE' when INTERCOLOR is reads te receive data”

FAUSE

DISF "HF 9833A =assing data®

FRIMTER IS 11:WIDTH{(SO)

OVERLAF

WRITE EIM 1137333 ! Makes suwwe IMTECOLOR iz owt of PLOT mode
WRITE BIN L1413 | Changes INTECOLCR from 24 to 43 line mode
WRITE BIN 1156+2#12 ! Sets color=Green/Blsck and clesrs INTECOLIR screen
WAIT 109 . U Walts for the soreen Lo clasr
FRINT "DATA SET SCHR&(124),a3%,R3" ROWS "iCsi" COLUMNSGS?
FRINT RPTH("="sCs¥{C~1)+3> I Prints Jeear bDarder
FOR I=1 TO R s
FOQRr J=1 TD C
b {diffearence petween zddzcert @lomants in @ columnd/{srace Detwesn rows)
IF I4eR THEM Ine(Jdy=(Z¢I+lsd0-Z20(T»Jd)). Rs
IF I=R THEN Incf(Jdi=0
HEXT J

IF I=R THEN Rs=1
FOR «=1 TO Rs3

JUTFUT 11 USIMG "#.RB"3 1243 VoFrints left hared border
FOR J=1 TO C-1

| {diffarence between s3dJacent 2lements in 3 row)/isesacs Delwien woluamms)

Thel=(Z{Isd+1)=~Z11+J))/Cs

FOR L=1 70 Cs

2INTLZOTad))

IF Tl THEN T=i I Malkimg sure dimemsions 2f Color % Char 2re
IF T»4 THEN T=4 . ! mat ewceeded
QUTFUT L1 USING "#+B'56iColar{T)iChariTi; ' Berd coleor and onsracter
FAG S FASETNRE B Tt i Zat hine next wvalus
MEXT L
ZiI =Tl =CakIned | .Restare originsl value
ZeIeJi=Zilv DD +Inci )
MEXT

21



1130
1140
1180
1140
117Q
1180

1189

1150
1200
1210
122
1230
1240
1250
1240
270
1280
1290
1300

13107

1329
1330
L340
1330
1360
1370
1380
1370
1393
1409
1a1d
1420
1430
1440
1430
1440
1470
1480
1420
1390
1510
1522
1330
1340
153¢
1540
1570
1870
140G
1510
1620
1830
14640
L1380

12460

Page 3: PLOT12 Program

T=INT(ZL{Ted))
IF T«1 THEN T=1
IF Tiré THEN T=s
! Send coleor & character of last column of dats
AUTFUT 11 USING "$-B"1d4sCalor{T)iChar{T)
QUTRUT 11 USING "B 44323124 PoRrint right band Dasder in 3rsendBlack
pEGWNDEVASEIDE TR b
NEXT K
NEXT I
PRINT RFTE("="sCa¥({C=1)+3>
IF G$=7F" THEN FPRINMT "FSEUDD-LOG "y
IF G&="1_* THEN BRINT *LIMEAR *y
Ub=0
FOR I=1 T2 &

IF I=4 THEN FRINT CHR%(2B)% "SCALE DIVISIOMNS!".

IF To24 THEM WRITE BIM 11:i28

IF (I=2) DR (I=5) THEN WRITE RBIN 11:2&4:28:24

WRITE BIN Liéé:Colord{IdsChari{l),5,2:123

Lo=Un Lowar haurddaiss
TIFTES=YFY THEN Up=FROUNDT(ID™(I/Scale)-1s~1) I Upser boundsty
IF G#="'L" THEN Ub=FRQUND{I/Scalas=1}

FRINT LDi" to"ilUbs

HEXT I

WRITE BIN 1148 I Home INTECOLOR cursor
FRINTER IS té&

SERIAL

’

FRIMT ‘HF $333a finmished sassinrg data. "y

INFUT "To wou wisgh do change the tuyre of Irarh For Lhis data set? oMb
FRINT CHR&CIZIFRFTE(Y "y 330 :CHRS (L3
IF Hall,11="Y" THEN 570

Kawd: I KEY3 starts srogram ne. :
# 1
IMFUT 00 YOU WISH 70 3AVE THE DISPLAY":H3

IF H$Dle1320"Y® THEMN 14%0

INFUT "Ineut name less Lnan 7 char. long *sN$

HWRITE RIN 115237,4

QUTFUT 11 USING "EsK"IME,CHR$(23%)

INFUT "0O YOU WISH TO RECALL A STORED JTISFLAYT ', Hs$

IF HSC1:13<k"Y" THEMN 13540

THEUT *"NAME CF DISFLAY:D ":N$

WRITE BIN 113i239.,7

OUTFUT 11 USING "EK®*iN$CHRE(239)

INFUT *TI0 YOU WISH TO RECALL ANOTHER STORED DISFLAYT "M%
GaT0 1500

INFUT "HARDCOPY? "sHS$

IF H&L1s12="Y" THEM WRITE BIN 11323%9.:4

INFUT "WOULLD YOU LIKE TO FLOT ANOTHER LaTa SETT ,as

IF A$C1-L3<5"N" THEN 390

FRINMT "IMSERT FROGRAM TAFE AND FRESS CONTINUE®

FAUSE

WRITE BIN 113239:27

FAUSE

LOAD *6h2t

END

22
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5.0 HP 9835A 3-Dimensional Plot Program, 3DPLT1, Listing

The 3DPLT1 Program generates a 3-dimensional plot on the Intecolor
Terminal's CRT. Also the 3DPLT! Program can instruct the Intecolor to

store or recall a display.

10 o S T ST PR pERU i £ 5= 7 R 4 1 3% =1 o R S SO S
20 i
30 | Programmer Raobert R, Bruckmans Maw 17, 19780

A !
30 LAl KEY "OISKEY" I loads User’s Keds in
50 !
70 Kewls | REY2 starts the srogram hare
50 !
F0 FRINTER IS 13

100 RARINT FPAGE, "FROGBRAM: IDPLTLTSLINCLY

110 FPRINT *FURFOSE! VISUALIZE IMPEDANCE FILES LUSING 3-0 FLOTE®

120 FRIMNT " QN THE INTECOLCR DATA TERMINALYILINCLD

130 PERINT "THE FOLLOWIMG KEYS CAN RE USED WHILE THIS FROGRAM IS RUNMING®JLINC(L)
140 PRIMT *KEYO! Causes +the INTECOLOR o Jume to hardooss subsrogram whera?

150 FRINT the screen of the INTECOLOR :is srinted out on the teletwre’
180 T KEYO contaims § -Clesr line WRITEBIN 115 239»4 ~Exscute ! 1H1U]
170 PFPRINT LINCL)F

180 FRINT "KEY1: Either atosms INTECOLOR main erosram and returns it to EASICT

120 FRINT ' or stoes the hardeosy subsrogram and returns INTECOLOR to”
200 FRINT the main srodram”sLINCLY

210 I 1t KEYL combainst -Clear line WRITERIN 11i239,27 —Execute | 111101
22 FRINT 'KEY2: If the rrosran has 2lreadwy been run once rressing  this hkew®
230 PRINT * Wwill avoid loading the kews in adain®iLIM(L)

T4 Pt KEY?  econtasins!  ~Clear lime RUN Kewl -—Execuyte! tHDi

250 FPRINT °KEY3! This kew will cause wou to Jume to the sortion of the rrogeem’
250 FRINT that can recszll asng stores diselsws on bthe INTECILOR®

270 t 1111t KEY2 contains? ~=Clear lime RUN Kew3 -Execute! 101!

280 OFTION HASE 1

220 BIM B3(21).Z(2T92T) e X(25,28),00180)»Inc{23)

IGO0 DIEF *IMSERT DATA TAFE AND PRESS CONTINUES®

L0 FAUSE

320 preEs v o

330 ASSIGN "FILES® TO &2

40 PRINTER IS5 14

230 OM END %2 GOTQ 390

360 FOR I=1 TO 21

370 READN #2:88(1)

L 380 MEXT I

TP FRINT LINC(1)»"AVAILARLE FILES: "IBS{2)s" "IRE(12}
430 FOR I=3 7O 11 )

410 PRINT * "IRELIN T *iEsS(I+1O)

420 NEXT I

420 QFF END #2

440 INFUT "Which FILE would =ou lika? "sA%

453 ASSIGN "FILES® TO #2

440 0N END %2 GOTO S10

470 FOR I=1 7O 21

480 READ BRICS

390 IF Ag=CHs THEN T30

TO0 NEXT I

T10  PRINT *FLEASE ENTER & FILE NAME FROM THIS LIST®
920  GOTD 440 !



Page 2: 3DPLT1 Program

ASSIGN A3 TO L
READ kLFR.T
FEZIM Z0R,C) s Ined iy X{RCH
READ #13X{#)
HaT IsX I Jattimg matrin I zeual bt matrin 7
I Irvert bLAe rows $0 bLhst orignsl tor rou will seeear 3t tor of 3-0 mlot
FAOR I=L TO R
FOR J=1 TO C
X(IsJ)=Z(R+1=1v 2
NEXT J
NEXT I .
INPUT *De wou want 3 FPSEUDO-LOG ar LINEAR drasnh (F/LIT 103
Mai=0
IF Gg="L" THEM MAT Z=¥
IF Gs=*L*® THEN 700
AT Z=X+{1)
MAT Z=LGT(I)
FOR I=1 TQ & I Fipd maximum value of the elamemits im matrin
FOR J=1 TO C
Max=MaX (Max»Z(I1:J))
NEXT J
NEXT T
Scale=30/Man
MAT Z=Z%(Sczla) I Yalues of glements mow vsrs from O Lo IO
Ca=INT(10a /(G101
Xub=Cad(C~12+2
Re=INT(20.4/{R~-1})
Yub=SKRsX(R=1)+2
XLo=INT{Yunrs2)
FRIMT LINCL)
FRINT "Fress ‘CONTINUE’ when IMTECQLOR is resds %o recieve data’
FAUSE
FRINT LINCL) i "HMP 9832A =3ssirmg dsta*
FRINTER I3 11-WIDTH(3G)
OVERLAF

WRITS BIM L1529 | Makes sure INTEZOOLIR i35 gut of FLIT mcde
WRITE BIN 11715 IChamges INTECZILIR Prom 24 Lo 48 lime acde
WRITE BIM 1174,2-12 ! Sets color=Green/Black and clears INTECOLIR :croen
WAIT La9 ! oWaits Por the screerm Lo olezr

FRIMNT *3D PLOT. IN '3
IF Gs="L* THEN FRINT ‘*LINEAR'}
IF G#="F° THEN FRINT "®ZEULD-LCG';

PRINT " 3CALE, OF"sLIM{L)

FRINT *'DATA SET"FCHERG(1241»A%R3" ROWS "#C7 ' COLUMNS®
1

WARITE BIM 11+#2:X10»Yun+19-242,0517 Urzws 1af% Dordar Dw w@chier elot
WalT 159 'Waits far ordar Lo drswn bw [MTIIILCR
WRITE HIN 11:32832,0-242:¥ubsL? I Draws Dottom border S wachar =loh
WalIT 130 ! Waits Tor border Lo draws bw INTECOLIR
X=Xub+X1lh

WRITE EIM 11+#208+2sXubsl9r2325XsYub+1l%® | Draws right barder bw wvectaor mlot
WaIT 150 | Waits Ffor deorder Lo drawn by IMTECOLSR
WRITE RIM 1132%5,49142 { Sets color = Red/Black amd anter #lot made
YO==-1

HAT §=03)

FOR I=1 7O R

fOR J=1 TO C
I {differermca between addacent e@lements in 3 column)/{srace Detwaen ~ows)
IF ICHR THEN Imc()=02Z¢Ll+1,00=-201:0))/Rs )
IF I=R THEM Irmctd)=0

NEXT J
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1130
1149
128D
1140
1179
11320
L1340
1260
1210
1250
12320
1240
1239
1250
1270
122
1390
1300
1240
1320
1330
1340
L350
1340
1370
1375
1380
13%0
1400
1410
1429
1430
1440
1450
1450
1470
L4820
1490
1499
1300
1510
L3520
1330
1340
13350
1550
1LEr
1530
1590
1600
1410
14320
1430
1440
1450
1450
1470
1480
1490
1760
1710
172

1730

Page 3: 3DPLT] Program

IF TI=R THEM Rs=1
FOE K=21 7O ks
VOmyddl
KYQ4+20 CoDEleduiste Vo ofrteet
X=INTOL+YOR2.,5) ' Caleulate X offset
FOR J=1 TO -1
P {difference between addscent elements in 2 row)/{srzce Hetwesn rows)
Ine2=(ZiIsJ+1)=2¢LvJ2)/Cx
FOR L=1 TO Cs
K= I Celeoulate X conrdimats
T=Z{TsJd)4rt ! Caleowlate ¥ coordinats
IF Y=<=D(X) THEN 1280
D(X)=Y
QUTFUT 11 USING "#sB"3XK.Y U Sand coardinetes of esaint
I NOTE X 2 ¥ are roumded Lo mearest s walum
Tl d3=20L-J)+Inc2 I Bat thne mext walue
MEXT L
IiIsJd=2ils by -L5%Inc2 I Restore arigimal value
AT =Tl +Irmo (]}
MEXT J
Amx+1
Y=Z(IsCY+Y1
IF Y==DC(X) THEN 13730
Lixy=y
CUTPUT 11 USING "#:B"iXsY | Sernd coordinates of last columm #oimt
(I =200 )+ Ime () :
MNEXT K
NEXT I
f=Yub+19 Y coordinate of urrar border
FOR X=X1lh TQ Xli+Xub

IF y<=D(X) THEN 1440

CUTFUT 11 USING "HsR*iX»Y . Bernd coordinstes of =oint i upeer Dorder
NEXT X

WRITE RIN (13235,8 T Exdit mlot modes snd home the cursar
FRIMNTER IS5 15

SERIAL )

FRINT *HF 98354 is finished rassing data's

INFUT *Uo wou wish do change the twese of gr3sh for this data set? "aHE

FRINT CHR3(IZ)SRPTS(" YL 33)iCHRS(L13);

IF H2l1,10="Y" THEN £42
!

Kewd: ! KEY3 starts rrogram mere
il

INFUT *RO YOU WISH TO SAVE THE DISFLAY'.H$

IF HST1,11409Y" THEN 1590

INFUT "Irmeut mame l@ss tham 7 char. long " rN%

WRITE RBIM 1132398

OQUTPUT 11 USING "$+K"iNSsCHRE(23F)

INFUT "DO YOU WISH TO RECALL A STORED DISPLAY? . H$

I7 H&ell,124'Y" THEN 1440

INFUT "NAME OF DISFLAY! "M%

WRITE BIN 113239+7

QUTFUT 13 USING "#:K"iN&rCHRE(IIP)

INFUT *00 YOU WISH TO RECALL ANOTHER STORED DIBFLAYT ",HS

GOTO 1600

IF M$LL1,13<00Y" THEN INFUT *WOULD YOU LIKE TO FLOT ANOTHER DATA SETT'.A%
IF ASC1y13-:"N" THEN 300

FRINT *INSERT FROGRAM TAFE AND FRESS CONTINUE®

FALSE

WRITE BIN 11323%9+27

FaUSE

LOAD "GOo2*

EMD

25
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5.E HP 9835A Data Array Storage Program, MANUAL, Listingl

This MANUAL program stores a Data Array, entered from the HP 9835A

Computer keyboard, in the format required by the HP Computer plot programs.

10 - OPTIGM EASE 1

20 FRINT PAGE, "FROGRAM: MANUAL *
0 FRINT LIMCZ),"FURFOSE? TQC MAMUALLY INFUT IMREDANCE UATa oND STORE™
40 FRINT * OM A& TAFE CARTRIDGE”

50 REM TIM ANDERSON ?/29/79 RE-ENTER 1L/8/77%

40 LIM Ime(S0558)

70 INFUT *PLEASE ENTER THE MATRIX 3TZE (ROWsCCLUMNIT?',;RsLC
20 FRINT FAGE,"YOU HAVE CHOSEN A "JR3* EY "3iCs" MATRIX®
70 INPUT "I0 YOU WISH TOD CHANGE THIS SIZE7TsAl

100 IF ABCis1d="Y" THEN 70

110 FRINT LINC(3)y *PLEASE ENTER THE IATA BY ROWS AT THE 7 FROMFT®
120 MAT INPUT Ime(R:C)

135 FRINT FPAGE.*THE DATA YOU HAVE CHOSEN IS!"

140 FPRINT

150 MAT FRINT Impé

140 INPUT 'DO YOU WISH TO CHANGE ANY OF THE JATA?"AS
1720 IF A%C1:12="N" THEN 220

130 INFUT *WHICH FOSITION 00 YOU WISH TO CHANGE (ROWsCOLUMNI?"+R1.C1
120 INFUT *WHAT TC YOU WISH TO CHANGE IT TO7?"»M

200 Ime(R1sC1)=M

210 GOTO 130

220 INFUT "IS A CONVERSION NEELEL?" rAS

230 IF AsC1l,13=*N" THEN 320

240 FOR I=1 TO R .

250 FOR J=1 TO C

240 ImelIl J)=FROUNDNH{IO/=STXImp{Isd) =1

270 NEXT U

280 NEXT I

290 PRINT FAGE,"THE DATA HAS BEEN CONVERTED TD:*

300 PRINT

310 MAT PRINT Im#i

320  INFUT DO YOU WISH TO STORE THIS [ATA ON TAFET* A%
330 IF AsCls11="H" THEN ZT00

340 INPUT "INZERT DATA TAFE CARTRIDGE ANII ENTER A FILE NAME"»AS
330 Ad=a8l1l+61] -

340 ASSIGN "FILES" TO #2

I70 ON EMD %2 GOTO 440

ZBO FOR J=L TO 2¢

370 READ #2iEB$

430 IF As<rRE THEN 430

410 FRIWNT FAGE»'REFEATED FILE NAME! FLEASE RE-ZNTER"

220 50TO 34¢

4T0  MEXT J

440  I=(RXC+2I%3/256+1

450 CREATE a%sI

4460 ABSIGN A% TO k1

470 PRINT $13RsCrIme(X)

480 PRINT E2iAS

420 FRINT FPAGE:"FILE “"#A%s"° HAS EREEM STCRED®

Z0OQ  INFUT DO YOU WISH TO IMFUT MORE DATAT?" 4%

510 IF Asll,11="Y" THEN 70

2 OISF "IMNBERT FROGRAM TAFE AND FRESS CONTIHNUE®

53 FALISE
Z40 LOALD *GO2°
230  END

lUsed by permission of Tim Anderson, Kansas State University.
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5.F Intecolor Alternative Console Input Device Program, CONS2, Listing

The CONS2Z program replaces the Intecolor keyboard as the Console

Input Device with the device connected to the second R5-232C port.

AUDRESSE CFCon
F200 I8 40
[Recs el u3 135
F204 05 07
F204 21 B8A
Faie 11 11
Fzoc co 40
FROF 3E LR
Fl1 ol o9
£214 3E 4%
F21a co 99
FRle 00
F2LA e1¢]
FRiw 20
Fa1c 09
FZ.iD 3z
T21E C3 28
F221 C3 2C
F32z24 00
oS 00
Fa24 ng
FR27 00
F232 Lo aE
F2ZE F3
E220 1
Fz2n C3 OF
S Y M EBE DL T &

IYMEOL S HALUE
¥2 Rete Red 1S
E 45

7 Butes 07
FHQ0 BAUT 30
ooNER 200
Tom In Fz228
Com Qut FR2C
Comsnle Jut 0109
Escars iEB
From addr, F21D

I/0 Bute address
I $2 RSIATIZ 034E
List QCuteat OL10F
Transfer 2140

E CHR
[
{8
: )
e Clhd o)
F2 o)
01 (MY )
(=)
(o} (M
(B )
Q1 (M)
£ 3
{ )
{ b]
{ )
( b]
F2 SRS
F2 (Csr)
{ )
{ )
{ 3
( )
04 (M, 2
{0}
ta 2
01 c 2
BLE
PEAA

AUORESS

CONB2

From Adde,

Can

Corn

I

Qut

MMEUMONIC FAaGE 1
MW T A P400 ZaUD

QuUT 2 Rates Raeg

MUI Bs7 Bules

X1 He1/0 Buytza Addrass
LXI OeFrom Addr,

CALL Tragnsfar

MY frEscare

caLL Comsole Qut
My T By "2

CALL Comsole Gt
NOF

NOPR

MOF

NOF

New I/0 Bute:

SME Caor I

JMF Con Ot

HOF

NOF

NOF

MOF

call Im #2 RB232
PUSH FSUW

FOF FEW

JMF list Outrut
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VI FUTURE DEVELOPMENTS

Software and hardware are now being developed that will permit the
HP 9835A Computer to collect data from experiments using the HP-IB
Interface Bus and 16-Bit Parallel Interface. Data collected can be
displayed on the Intecolor 8001 Terminal.

With the HP Computer Serial I/0 Interface bit rate equal to 9600
BAUD and connected to the Intecolor Terminal's first RS-232C Port, the
HP Computer can instruct the Terminal to load and run machine programs.
The machine programs are loaded and run from the diskettes in the
Intecolor Terminal's disk drive by the FCSl command :

RUN Name of Program E{ETURI*-IJ
If the machine language program which is loaded and executed in this manner is
similar to the Program CONS2 then the HP Computer will have nearly com-
plete control over the Intecolor Terminal, While the HP Computer has
this type of control over the Intecolor Terminal, machine language programrs can
be entered directly from the HP Computer. The programs so entered could
instruct the Intecolor Terminal how to display data from the HP Computer

or instruct the Terminal to collect data itself.

It would be possible, with modifications of the software, to allow
the Terminal to collect data and pass the data to the HP Computer where
the data are analyzed and processed. This is desirable since the working
memory of the HP 9835A Computer (approximately 49K bytes) is greater than

that of the Intecolor 8001 Terminal (approximately 20K bytes). After the

1File Contrel System.



data are processed they can be returned te the Terminal where the data

can be displayed or recorded.

29
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APPENDIX

Appendix 1 Partial Listing of Control and Escape Codes on the Intecolor

8001 Terminal

Control Codesl (see Table A.1):

To obtain the Control command from the Intecolor Keyboard, the
operator must simultaneously press the control key and the designated
key., In a BASIC program the desired Control command is obtained by

PLOT Control code
In a machine program the Control command is obtained by sending the
Control code to the console output (normally the CRT).
Escape Codes2 {see Table A.2)

To obtain the Escape command from the Intecolor Keyboard the
operator must press the ESCAPE key, then the designated key. 1In a BASIC
program the desired Escape command is obtained by the sequence

PLOT 27: PLOT Escape code
In a machine program the sequence:
1B Hex, Hex Escape code

must be sent to the console output to achieve the desired Escape command.

lRef. 1, pp. 12-16 of CRT Section.

2Ref. l, pp. 17-24 of CRT Section.
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Table A.l Partial List of Control Codes

Contrel* Character Code Purpose
Dec. Hex
B 2 02 Enter Plot Mode, also enter X-Y Point

Plot Mode at the same time.

G 3 03 Enter X-Y Cursor Mode, next two char-
acters X (0-29) and ¥ (0-47).

F 6 06 Next Char. is Visible Composite Status
Word.
Hq 3 08 Cursor Home.
J 10 DA Line Feed.
L 12 0cC Erases CRT Screen.
M 13 0D Carriage Return.
0 15 OF Blink & A7 Off, 48 line mode and no
blinking.
{ 27 1B Escape Code, has to be followed by code
from Table A.2.
32 20
3 L ASC II Character Set.
127 ¥
2 242 F2 Enter Vector Plot Mode.
255 FF Plot Mode Escape.

*Control command can be obtained by simultaneously pressing [EONTRO@]
and the key in this column or by sending the character code to a RS-232C
port.
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Table A,2 Partial List of Escape Codes

1B

Escape® Character Code*¥* Purpose
Dec. Hex Dec. Hex
D 4 04 : 68 44 Enter File Control System
| (FCS).
E 5 05 | 69 45 Re—enter BASIC, program in
! BASIC RAM not destroyed.
|
Q 15 OF | 79 4F Re—enter CPU 0.8,
|
P 16 10 | 80 50 Initialize & Enter CPU 0.S5.
I/0 Status Byte & 2nd RS-232C
| Port are also initialized.
j
W 23 17 f 87 57 Initialize & transfer to
: BASIC.
! Puts Terminal in the Visible
£ 27 : 91 5B Cursor Mode.
1

*Escape command can be obtained by pressing [ESCAPE] and then the key in
this column or by sending sequence 27, character code to a RS-232C port.

*%Naote: the desired Escape command is obtained with either set of
character codes,



Appendix 2 CRT Display of the Intecolor 38001 Terminal3

On the Intecolor Terminal CRT screen there are 48 data lines with
80 characters per line. This means there are 3840 character spaces on
the CRT. The cursor can be directed to any particular character space
by the sequences given in Example A.l. The character space coordinate

system is shown in Fig. A.1l.
Example A.l: Positioning the Intecolor Terminal's Cursor.

Either one of the following 3-word sequence will position the
visible curscor anywhere on the Intecolor Terminal's CRT.
BASIC Program Sequence: PLOT 3: PLOT x: PLOT v

Sequence sent to RS-232C port: 3,x,v

x,y are the character and line positions of the character

space.

The current cursor position and line position shift (i.e., the line
located at the top of the CRT screen when the terminal is in the roll
mode) are located in the following memory locations:4

9FCB Hex: character position,.
9FCC Hex: line position.
9FCD Hex: line positiom shift.

Each character space requires two 8-bit words to determine what is
displayed and in which colors. The memory that contains the 7680 memory
locations needed for the entire CRT screen is known as the CRT refresh
memory. The CRT refresh memory is located in memory locations from

8000 to 9DFF Hex:.

Ref. 1, pp. 10, 15, 19 of CRT section and pp. A-2, A-5, B-2.

4Ref. 1, p. 10 list these locatiomns incorrectly.
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Character Position

79

0

a
47 4
¥

Figure A.1l

Character Space Coordinate System
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The first of the two 8-bit words (even memory locations) is known
as the character word and the second 8-bit word (odd memory locations)
is known as the composite status word. The composite status word is
composed of the Plot-character Bit, the Foreground Blink bit, Background
color code, and Foreground color code (see Fig. A.2). When the Plot-
character Bit is 0O the character space displays either all or part of the
character defined by the ASCII code im the character space’s a character
word (see Fig. A.3). If the Plot-character Bit is 1, the character space
is broken into 8 plot blocks (see Fig. A.4). The color of each block
depends on whether the corresponding bit in the character word is a 1
(implies foreground color) or a 0 (implies background color). If the
Foreground Blink Bit is 1, then the foreground color of the character
changes back and forth from black to the foreground color defined in the
composite status word. The foreground and background color for each char-
acter space can be determined using Table A.3. If the A7 bit (in the
character word) is off (i.e., A7=0) and the Plot-character Bit = 0, the
character space will display the whole character, whose ASC II code appears
in the character word. Since 48 lines of these characters can be displayed
on the CRT this condition (A7 off) is known as the 48 line mode. If A7 is
on (i.e., A7=1) and the Plot-character Bit = 0, then the character space
will contain either the upper half (if line position is even) or the lower
half (if line position is odd) of the ASC II character. Therefore, only
24 lines of these characters can be displayed on the CRT. This condition
(A7 on) is known as the 24 line mode.

When changing the composite word for the next character (and for
the characters which follow) one of the sequences in Example A.2 must be

entered by the operator from the keyboard or RS-232C ports.
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Plot | Blink| Background Foreground
Bit Bit Color Code Color Ceode
B7 l B6 B5 B4 B3 B2 Bl BO
Figure A.2 Arrangement of the CRT Composite
Status Word
A7
Bit ASC 11 Code
A7 Ab A5 A4 A3 A2 Al AD
Figure A.3 Arrangement of the CRT Character
Word
AD A4
Al A5
A2 Ab
A3 A7

Figure A.4 Block Arrangement of a Character
Space with the Corresponding Bits from
the CRT Character Word
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Table A.3 Color Codes for the CRT Composite Status Word.

Color BS/B2 B&/Bl BB/BO *
Black 0 0 0
Red a 0 1
Green 0 1 0
Yellow o 1 L
Blue 1 0 0
Magenta 1 0 1
Cyan 1 1 0
White L 1 1
*Background

color bits/Foreground
color bits

Example A2: Changing the Composite Status Word.

From Keyboard: [CONTROL] F, New Composite Status Word
To RS-232C Port: 06, New Composite Status Word
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Appendix 3 X-Y Plot and Vector Modes on the Intecolor 8001 Te.rminal5

Since each character space on the Intecolor Terminal's CRT screen
can be divided into 8 blocks for plotting purposes (see Appendix 2)
there are 30,720 blocks on the CRT screen. Each block can be specified
by its X-Y coordinates as shown in Fig. A.5.

The X-Y Plot Mode is entered when the Intecolor Terminal receives
the character byte 02 (this is the same as a CONTROL 3B from the
keyboard). The two bytes following the 02 are the X-Y coordinates. The
Terminal remains in the X-Y Plot Mode until the Terminal receives a 255

character byte (see Example A.3}.
Example A.3: PFlotting Points on the Intecolor Terminal.

Input from RS232C port Explanation

02 Enter Plot Mode
07, 17 Plot point (7, 17}
08, 36 Plot point (8, 36)
255 Escape Plot Mode

When a point is pletted, the bleck coler is changed to the fore-
ground color in the composite status word. Note, if more than one point
(or block) is plotted in a character space then all blocks.have the fore-
ground color of the last block plotted (see Example A.4). Figure A.6
shows how the character space appears after a few of the steps in Example A.4,.

Example A.4: Plotting Points in a Character Space on the Intecolor

Terminal
Step Input Explanation
1 06 01 Foreground = red, background = black
2 02 Enter Plot Mode

5Ref. 1, pp. 25-27 in CRT section and Appendix and Ref. 2,
pp. 4.01-4.09,
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0 ~ o W W

00 00
0l 01
255
06 02
01 03
255
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First point plotted

Second point plotted

Escape Plot Mode

Foreground = green, background = black
Third point plottred

Escape Plot Mode

The Vector Plot Mode draws a line between the last two points

plotted (see Example A.5).

element vector;

Note: It rakes about 34 ms to draw a 100

therefore, a delay is required in putting data through

a RS-232C port while the terminal is drawing a vector. TFigure A.7 shows

how the character spaces appear after a few of the steps in Example A.S,

Example A.5:

Step
1

2
3
4
5

an

Input

06 04

a2

00 00
242

03 01

242
01 03

255

Drawing Lines by Vector Plot on the Intecolor Terminal.

Explanation

Foreground = blue, background = black
Enter Plot Mode

Plots peoint (0,0)

Enter Vector Plot Mode

Draws line between points (0,0) and (3,1),
enters Plot Mode

Enter Vector Plot Mode

Dfaws line between points (3,1) and (1,3),
enters Plot Mode

Exit Plot Mode
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191 -+

0 159

Figure A.5 Block Coordinate System
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% b Zlg
FA == =
= EZ é_'/c
R 2 |& M=
Step 3 Step & Step 7
Z : Black block : Red block ¢ Green block

Figure A.6 Appearance of Character Space During
Example A.4

T
Y
N
T
0

a\

N
\
\\_\
\
&
i\‘.

Step 3 Step 5 Step 7

?A : Black block IE ¢ Red block

Figure A.7 Appearance of Character Spaces During
Example A.5
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Appendix 4 1/0 Status Byte of the Intecolor 8001 Termina16

The I/0 Status Byte tells the Terminal where the physical devices

are located to handle the four logical devices. The I/0 byte structure

is shown in Fig. A.8. Table A.4 contains a list of logical devices.

LIST:

WRITE:

(or Punch)

READER:

CONSQLE:

Table A.4 List of Logical Devices

A character oriented output only device which
accepts a character and records it on some
external medium in readable form.

Same as LIST Device, but records it on some
external medium not necessarily in readable
form.

A character oriented input only deviece which
transfers data on command and signals the
program when there 1s no more data,.

An interactive, character oriented device
used for both input and output.

The exact location of the physical device for each one of the legical

devices is listed in Table A.5. When the Intecolor Terminal is turned

on the I/0 Status Byte is initialized to 82 Hex. UsingFigure A.8 and Tables

A.4 and A.5, one can determine the physical devices being used. (See

Example A.6)

Example A.6: Explanation of Initial I/0 Status Byte,

I/0 Status Byte = 82 Hex = 1000 0010 binary

Bits Code

C7 €6 = 10
C5> C4 = 00
C3 C2 = 00
Cl CcO = 10

List Device = CRT

) st
Punch Device = 1 RS-232C Port
Reader Device = 15t RS-232C Port

Console Device OQutput = CRT

[]

Input Kevboard

6
Ref. 1, pp. 5-7, 10-11 of CPU section.



Logical
Device:

List

Write or

Punch

Reader

Console

A4=2

c7

cé

C5

C4

c3

c2

cl

co

Figure A.8

I1/0 Status Byte Arrangement
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Table A.5 Bit Codes for the Physical Devices

Logical Device 1/0 Status Byte Bits " Physical Devices
List C7 Cé

0 0 153 RS-232C Port

0 1 27¢ Rrs-232C Port

1 0 CRT

1 1 User's List Device
Write or punch C5 Ca

0 0 lsg RS-232C Port

0 1 2%% Rs-232¢ Port

1 0 CRT

1 1 User's Punch Device
Reader C3 c2 af

0 0 1nd RS~-232C Port

0 1 2 RS-232C Port

1 0 CRT

1 1 User's Punch Device
Console Cl Cco -

' 0 9 1nd RS§-232C Port
0] 1 2 R§-232C Port
1 0 Console Qutput = CRT
Console Input = Keyboard
1

User's Console Device

Whenever a User's Device is used there must be a machine language program,
called a driver, to either transmit a character byte to or receive a char-
acter byte from the User's Device. The memory location of the I/0 Status
Byte and the drivers' JMP addresses are 1is;ed in Table A.6.

Any input driver routine that receives a character byte from
an external device must leave the character byte in Register A. Any
output driver routine must transmit the character byte off the top of the
stack to the external device. Examples of driver routines are given in

the listing of the Intecolor PRNT3 and CONS2 Programs (see Sections 5.B

and 5.F).
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Table A.6 Memory Location of the I/0 Status Byte and JMP
Addresses for Drivers

Memory Location Use

9EAA Hex I/0 Status Byte

9EAB Hex JMP to User's CONSOLE INPUT Driver
Address

9EAE Hex JMP to User's CONSOLE OUTPUTDriver
Address

9EB1 Hex JMP to User's READER Driver Address

9EB4 Hex JMP to User's WRITE Driver Address

9EB7 Hex JMP to User's LIST Driver Address

7

Note: Ref, 1l list these locations incorrectly.
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-Appendix 5 Machine Language Routines Found in the Intecolor 8001
Terminal's ROM.

This Appendix contains a partial listing of the machine language
routines found in the Intecolor Terminal's ROM. Some of these routines

are used In the Intecolor machine language programs listed in Section V.

Name: Console Output8
Call Address: Either 0109 or 04F1 Hex
Purpose: Transmits a character byte, passed from the calling program

in register A, to the device selected for consocle output.

Name: List Output8
Call Address: Either 010F or 041C Hex
Purpose: Transmits a character byte passed from the calling program

in register A, to the device selected for list output.

Name: Punch Output8

Call Address: Either 010C or 040A Hex

Purpose: Transmits a character byte passed from the calling program
in register A, to the device selected for punch {or write)

output.

Name: Transfer

Call Address: Either 0160 or 0540 Hex

Purpose: Transfer a number of character bytes from one set of con-
secutive memory locations to another set of comnsecutive
memory locations. The number of character bytes transferred

is in register B, the starting "from" memory location is

Ref., 1, pp. 7-9.
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register pair D and the starting "to'" memory location is

in register pair H.

Name: Out Console and Punch
Jump Address: 0480 Hex9
Purpose: Transmits a character byte located on top of the stack,

to the devices selected for conscle and punch output.

St Rs-232¢C Port

Name: In 1
Call Address: 04A0 Hex
Purpeose: Transmit to the calling program in register A the

character byte received on the ke RS§-232C port.

Name: In 27¢ R§-232C port

Call Address: O04AE Hex
Purpose: Transmits to the calling program in register A the

d

character byte received on the 2% rs-232¢ port.

4+
L

Name: Out lS R5-232C Port
Jump Address: 04DA Hex

Purpose: Transmits a character, located on top of the stack,

to the 1%% Rs-232¢ port.

Name: out 2™ R§-232¢ Port

Jump Address: 04E5 Hex
Purpose: Transmits a character, located on top of the stack

to the 2nd R5-232C port.

9The programs listed with a Jump Address can not be called directly.
The character byte in register A and the condition flags register can be

put on top of stack by the assembly command PUSH PSW. The assembly command
POP PSW moves the top of stack to register A and condition flag register.



Name: From BASIC10

Call Address: 253A2 Hex
Purpose: When the machine language program, which is called by BASIC using the
ingstruction Y=CALL{(X), calls this routine the value of X

is placed in the registers D (high byte) and E (low byte).

Name: To BASIC10

Jump Address: 2C53 Hex

Purpose: When the machine language program, which is called by BASIC using the
instruction Y=CALL(X), jumps to this routine the registers
A (high Byte) and B (low byte) are placed in the variable
Y. Then the BASIC program will continue on the line

following the CALL statement.

10See Documentation Number ISC 149-278 of Application Programs.
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Appendix 6 Sample Data Arrays and Their Plots

The character plots are the hardcopy version of the color-shade
plots made by the REC and PLOT12 programs.

The data array for the impedance data OFF/CE is a result of
measuring the impedance between two guard ring electrodes, located off-
set on opposite sides of a rectangular acquarium filled with water, as
a balloon is moved about in the water. This data array is listed in
Table A.7 and the character plots of the data array are ghown in Figure
A.9 and A.10.

The data array for the PYRMD data set was made so that the 3DPLTI
program could make a 3-dimensiocnal plot of a pyramid on the Intecolor
Terminal's CRT. This data array is listed in Table A.8 and the charac-
ter plots of the data array are shown in Figures A.1l and A.12,

The data array for thé TRY data set is just a 2 x 2 matrix and
shows how the HP 98353A Computer plot programs generate values between
data array components, The data array is listed in Table A.9 and
character plots of the data array are shown in.Figures A.13 and A.l4.

Figures A.15, A.16 and A.17 are hardcopies of the 3-dimensional
plots of the impedance data OFF/CE, the data set PYRMD and the data set
TRY respectively. These hardcopies of the Intecolor Terminal's CRT were
made by a program, called MRTFE, on a Xerox 1710 Teletype. This program
was supplied with the Intecolor Terminal and Xerox 1710 Teletype system.
The MRTFE Program can, unlike the REC Program, can make hardcopies of the

plot blocks.
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GATA SET! OFF/CE il ROWS 12 COLUMNS
: A ERRE S A ]
Moradiage :

WA L A v
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SCALE NIYNISIONS: +i B8%4.8 tao 1139.17 1139.7 to 14Z4,4 X1 1424.4

Figure A.9 Character Plot of Impedance Data OFF/CE
in Linear Scale :
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Table A.8 Data Array Components of the Data Set

PYRMD
Column

Row 1 2 3 4 5 6 7 8 9 10 11
1 0 0 0 0 0 0 0 0 0 0 0
2 § 1d 1.8 1.8 L2 1.2 1.8 1.2. 14 1.8 8
3 0 1.2 2.4 2.4 2.4 2.4 2.4 2,4 2.4 1.2 0
4 0 1.2 2.4 3.6 3.6 3.6 3.6 3.6 2.4 1.2 0
5 0 1.2 2.4 3.6 4.8 4.8 4.8 3.6 2.4 1.2 0O
6 0 1.2 2.4 3.6 4.8 6 4.8 3.6 2.4 1.2 O
7 0 1.2 2.4 3.6 4.8 4.8 4.8 3.6 2.4 1.2 0
8 0 1.2 2.4 3.6 3.6 3.6 3.6 3.6 2.4 1.2 0
9 0 1.2 2.4 2.4 2.4 2.4 2.4 2,4 2.4 1,2 0
10 0 o 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 0
11 0 0 0 0 0 0 0 0 0 0 0

Table A.9 Data Array Components of the Data Set TRY

™~ column L 2
row
1 0 10

2 10 0
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Figure A.l4 Character Plot of Data Set TRY in
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3D PLOT, IN PSEUDO-LOG SCALE, OF

DATA SET? OFF/CE 11 ROWS 18 COLUMNS

Figure A.15 3-Dimensional Plot of Impedance Data OFF/CE in
Pseudo-Log Scale (Refer to Fig. A.10 for correspond-
ing character plot of this data array)
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3D PLOT, IN LINEAR SCALE, OF
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Figure A.16 3-Dimensional Plot of Data Set PYRMD in
Linear Scale (Refer to Fig. A.ll for correspond-
ing character plot of this data array)
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Figure A.17 3-Dimensional Plot of Data Set TRY in
Linear Scale (Refer to Fig. A.13 for correspond-
ing character plot of this data array)
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ABSTRACT

The development of a hardware/software interface between an In-
Intelligent Systems Corporation (ISC) Intecolor 8001 Color Graphics Data
Terminal and a Hewlett-Packard (HP) 9835A Desk-Top Computer is described.
After the analysis and proper formatting of data sets are accomplished
by the HP Computer the interface permits the results to be displayed on
the Intecclor Terminal's CRT. These transmitted data sets and associ-
ated displays can be stored on or recalled from the Intecolor Terminal's
floppy diskette drive. Also included is the developed software documen-—
tation that permits the Intecolor Terminal to make a hardcopy of the

display on a Decwriter II teletype.



