














































memory locqtions. If we type ENTR and CUTER responds 
with a colon, we then type: I 2 3 4 / (CR). CUTER will place 
a I in location a 2 location a 3 in location 
and a 4 in location We can enter more than a single 
line of values into memory by typing the first line of values, 
then typing a CR. CUTER will enter the data values on the 
first line into successive locations in memory until all 
values on the line have been entered; then CUTER will place 
a colon on the next line. We now type another line of data 
values, and a CR. This second line is entered at addresses 
starting where the previous line left off. CUTER will con­
tinue to provide a new line with a colon until it encounters 
a line which contains the slash (/). CUTER then returns to the 
command mode when it has finished centering the values preceeding 
the slash. Try dumping for confirmation the entries just made. 
If no memory exists at the locations specified in the entry, the 
DUMP will show FF in such empty locations rather than the entered 
data. 

4.3.3 EXECUTE COMMAND 

The last console command which we must learn is the EXECUTE 
command. This command is the equivalent of the EXAMINE-and­
RUN front-panel function. The EXECUTE command is used to run 
a program. If we want to run a program that begins at location 

BASIC/5 for instance, we would type EXEC (CR). 

4.4 CASSETTE INTERFACE COMMANDS 

The Cassette Interface Commands allow us to control the operation 
of the CUTS cassette interface from the Subsystem B console using 
four commands. We can save programs, or data on tape, and then 
get them back into memory from tape. If we wish, we can save a 
program and the address of the first instruction of the program 
on tape. Then using the XEQ command we can get the program and 
transfer control to the first instruction in one operation. In 
addition, we can use the CAT command to list the programs and 
data on a cassette. 

When a program or data is saved on tape, additional information 
is also recorded on the tape just ahead of the program, or data. 
This additional information, called the header, is used by CUTER 
when the program is loaded. It begins with the name used by 
CUTER to locate the program, or data, on the tape. 

Following the name is a byte which indicates the type of data 
we are saving. Next, the header contains two bytes which are 
a count of the number of bytes in the data block which follows 
the header. Then there are two bytes which inform CUTER where 
to load thee data into memory. Finally, there are two bytes which 
are used by the XEQ command. These bytes indicate to CUTER the 
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location to which control should be transferred after the program 
has been loaded. 

4.4.1 SAVE COMMANDS 

To save a program, or a block of data, on tape, we use the SAVE 
command. The SAVE command is followed by three arguments which 
are separated by spaces. The first argument is the name we assign 
to the program. We can pick any name as long as it does not con­
tain any spaces, and is between one and five characters long. When 
finally we type the (CR), CUTER will place this name into the header 
to identify this block of information. The second argrument is the 
address of the beginning byte of the block of information we want 
to save on tape. The third argument is the address of the last 
byte of information we want to save. These last two arguments are 
used by CUTER in the same way as the arguments for the DUMP com­
mand. Let's say we wanted to save a program we have written so 
that we can load it back into memory later. The first instruction 
of the program is at address ~S~~ Hex, and the end of the program 
is at address ~7FF Hex. Furthermore, we want to name the program 
"PROGS". Here is the command line we would type: 

SAVE PROGS S~~ 7FF (CR) 

~Nhen we type the (CR) CUTER removes the cursor from the screen and 
automatically starts the tape recorder. In preparation for saving 
the program on tape we must use the controls of the tape recorder 
to position a blank section of tape at the tape head and also press 
the RECORD button so data will be recorded on tape. When the tape 
begins to move, CUTER will delay for a second or two, then it will 
write the header, and the block of memory containing our program. 
The last byte written is called the CRC Byte. The CRC Byte is 
used to check the block of data when it is read. The CRC Byte 
is calculated by CUTER in such a way that each block of data 
saved on tape has a unique CRC Byte. When the block is reloaded 
into memory, a CRC Byte is calculated from the data which is read 
from the tape. If this CRC Byte matches the one on the end of 
the block of data, CUTER knows that there were no errors when 
the tape was read. If the two CRC Bytes do not match, CUTER will 
indicate on the console that an error has occurred. After the CRC 
Byte has been written, CUTER will return to the command mode. 

4.4.2 GET COMMANDS 

In order to get the program we have just saved on tape back into 
memory, we now use the GET command. The tape should be rewound 
a point before the beginning of the program we have just saved, 
or in general, rewound all the way to the beginning of the tape. 
We must remember also to release the RECORD control so the re­
corder will no longer be recording on the tape, and to set the 
recorder to the PLAYBACK mode. 

To use the GET command to load our program back into memory we 
type: GET PROG/S (CR). 

CUTER will start the tape in motion and read each header on the 
tape until it finds one with the name "PROGS". Then it will load 
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our program into memory starting at the address indicated by the 
appropriate bytes in the header. If we want to load the program 
into memory at an address different from the address in the header, 
we could type GET PROG5 l~~~. This command line will load the pro­
gram into memory starting at address l~~~ instead of address 5~~ as 
indicated by the header data. If we type GET only with no argument, 
CUTER will get the next program in sequence on tape regardless of 
name. Once CUTER has loaded the program, it will respond on the 
console, following the GET command: 

GET PROG5 PROG5 ~5~~ ~2FF (CR) 

The response repeats the name of the program to show that it got 
the information requested, and shows the starting address and 
program length rather than the last address. (The SAVE command's 
third argument is the last address.) If the CRC byte read from 
the program does not match the CRC byte calculated by CUTER, the 
tape motion stops and this response appears: 

GET PROG5 
ERROR PROG5 ~5~~ ~2FF 

When an error message has occurred, rewind and try again. If 
there is still an error, see the information in the CUTS manual 
relating to cassette recorders. Sometimes an error occurs at 
the beginning of the cassette where the leader joins the tape. 
Type the GET command again to resume playing back the tape. 

4.4.3 XEQ COMMAND 

The XEQ command is identical to the GET command except for one 
important difference. The XEQ command will "GET" our program 
into memory, and then use information in the header to pass 
control to the first instruction of our program. Referring 
back to the description of the SAVE command, you will notice 
that none of its arguments specified the starting address to 
be used by the XEQ command. This starting address is specified 
by a special command, SET XEQ, discussed in Section 4.5.1. 

4.4.4 CATALOG COMMAND 

CATALOG is the final tape command we will consider. The pur­
pose of the CATALOG command is to list on the console device 
the information in each of the headers on a cassette tape. 
This is very useful should we forget the name of a program we 
have "SAVED"; it is useful, too, if we want a listing of all 
the programs on a certain cassette. Further, since the CATALOG 
command starts the motor on the cassette recorder, it can be 
used to turn on the motor for a REWIND or FAST-FORWARD operation. 
Since CUTER has no way of knowing when it has read the last 
header on the tape or even when the end of the tape has been 
reached, CUTER will not automatically return to the command 
mode from a CATALOG operation. To return to the command mode 
from a CATALOG operation we must type CONTROL/SHIFT/ @ simul­
taneously, or restart the CUTER program at address C~~3 hex. 
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4.S SET COMMANDS 

The CUTER SET commands are used to set up conditions within 
CUTER which will remain in effect until another set command 
changes these conditions, or until CUTER is restarted from 
address C~~~. Restarting CUTER at C~~3 will not change the 
conditions created by previous SET commands. 

An important difference between other commands and the SET 
commands is that an equals sign (=) is used to separate the 
set modifier from its argument. For example, to set the speed 
at which the display driver moves characters onto the screen 
we would type: 

SET S=S (CR) 

The S which follows the SET command is a modifier which informs 
CUTER which one of the conditions within CUTER to modify. The 
S is the argument which specifies the actual display rate.' The 
argument for the SET S command may be any hexadecimal value be­
tween ~ -and FF. The value ~ is the fastest speed, FF the 
slowest. 

4.S.1 TAPE CASSETTE SET COMMANDS 

Four set commands are used to control conditions within CUTER 
which affect the cassette interface commands. 

The first of these commands is the SET XEQ. The SET XEQ com­
mand is used to set the address of the first instruction of a 
program into a special location within CUTER to be used when 
the header of a block is written on tape. That address is used 
by the XEQ command when the program is reloaded. If we wanted 
to load our program named PROGS into memory and transfer control 
to it using the XEQ command, we must follow this procedure when 
we SAVE PROGS: First, we would use the SET XEQ command to put 
the address of the first instruction of PROGS into the memory 
location reserved for it within CUTER. If the first instruction 
address of PROGS is at S~~ hex we would type: 

SET XEQ=S~~ (CR) 

Then we would type the SAVE command for our program SAVE PROGS 
S~~ 7FF (CR). When the SAVE command writes the header for 
PROGS, it will automatically include the XEQ address we entered 
using the SET XEQ command. Remember that the XEQ address we 
have placed in CUTER will remain there until we type another 
SETXEQ command, or restart at address C~~~. 

A unique feature of the CUTS cassette interface is that it can 
read and write data on tape using in the Kansas City/Byte for­
mat as well as the CUTS format. The Kansas City/Byte format 
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reads and writes at a rate of about 30 bytes per second. It is 
useful for exchanging programs among friends because it is com­
patible with audio cassette interfaces from most manufacturers. 
The main limitation of the Kansas City/ Byte format is its slow 
speed. The CUTS format reads and writes at about 120 charac­
ters/second! When the CUTER program is started, it sets the 
Cassette Interface Module for the CUTS format. The SET TAPE 
command can be used to change back and forth between the low­
and high-speed format. To change formats we type: 

SET TAPE = 1 (CR) for low speed (Kansas City byte) 
SET TAPE = ~ (CR) for high speed (CUTS) 

If we try to read a tape with the format incorrectly set, we 
will, of course, be unable to read the tape correctly, and 
CUTER will indicate an error. Beware! 

The SET TYPE command is used to store within CUTER an optional 
type byte which is placed in the header when a block of memory 
is SAVED. The type byte appears on the console output following 
the name when we get a program, or data, from tape. The argu­
ment of the SET TYPE command is somewhat unusual. It is a 
hexadecimal value from ~ to FF which is the ASCII code for 
the type character. For example, should we want the type 
character to be IIp'', the argument of the SET type command 
would be 50 hex. "A" would correspond to 41 hex etc. The 
ASCII Hex code table is provided in Appendix II, under 8080 
operating codes, of most component manuals. If we want to 
save our program as type A we would type: 

SET TYPE = 41 (CR) 

Then we type the save command: 

SAVE PROG5 5~~ 7FF (CR) 

The SET CRC command was included in CUTER because early versions 
of Processor Technology Program Cassettes used a different routine 
to calculate the CRC byte. These tapes cannot be loaded by CUTER 
unless the CRC error routine is disabled, by typing: 

SET CRC = FF (CR) 

To reenable the CRC error routine type: 

SET CRC = ~ (CR) 

When CUTER starts up, the CRC error routine is automatically en­
abled and under normal conditions should not be disabled. SET 
CRC to FF only if you are sure you are loading an old version 
Processor Technology Cassette Program. As soon as the program 
is loaded, SET CRC to ~ again. 
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4.5.2 I/O SET COMMANDS 

The SET I command is used to control the port used when CUTER 
is inputting commands or data. The argument of the SET I com­
mand must be a number from ~ to 3. The number entered selects 
one of the four pseudo-ports controlled by CU1ER. These I/O 
ports are called pseudo-ports because their port numbers do 
not correspond exactly to the actual 8080 I/O port numbers 
through which the input or outp~t takes place. The pseudo­
port numbers for input and the actual port selected are as 
follows: 

~ Keyboard input (8080 Port 3) 

1 Serial Input (8080 Port 1) 

2 Parallel Input (8080 Port 2) 

3 User-defined Input 

In reality, the pseudo-port number directs CUTER to one of 
three routines within CUTER which actually communicates with 
the I/O port. If pseudo-port 3 is selected, CUTER is directed 
to a routine we have written which is loaded somewhere in memory. 
As an example, if we type the command: 

SET I = 1 (CR) 

CUTER will then expect to receive its input from the serial 
port, ignoring further commands typed on the keyboard. 

We would then have to type: 

SET I = ~ (CR) 

on the keyboard of the device connected to the serial port to 
return control to the Pseudo-port ~ Keyboard routine where we 
started. 

The SE'I' 0 command. is used to select the output routine CUTER 
uses when not in the command mode. That is, no matter what 
port is selected by the set out command, CUTER will always 
output to the console when CUTER is in the command mode. For 
instance, to DUMP the contents of memory to a device connected 
to the serial port we would type: 

SET 0 = 1 (CR) 

'I'hen we would type the DUMP command followed by its arguments. 
The DUMP command and its arguments will appear on the console 
output; the actual dump will then take place through the device 
connected to the serial port. When the DUMP is finished, CUTER 
will send a prompt to the console device to indicate it is 
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awaiting further commands. The pseudo-port arguments for the 
SET 0 command are: 

~ = Video output 

1 = Serial output (8080 port 1) 

2 = Parallel output (8080 port 2) 

3 = User defined output 

Since we are able to direct CUTER to input or output through 
a routine we have written by selecting pseudo-port 3, we must 
also be able to direct CUTER to the first instructions of this 
routine. The SET CI command is used to direct CUTER to our own 
input routine. If we have written an input routine whose first 
instructions is at address 2~~~ hex, we would type: 

SET CI = 2~~~ (CR) 

Now when we select pseudo-port 3 for output by typing: 

SET 0 = 3 (CR) 

CUTER will transfer control to our routine at 2~~~ hex when­
ever it needs to input a byte of data. We must write our 
input routine in such a way that when it has the byte of data 
which CUTER requested, it will then return to control to 
CUTER. Refer to the keyboard input routine in the CUTER list­
ingfor an example. The same procedure that applies to the 
SET CI command applies also to the SET CO command. The SET 
CO command is used to direct CUTER to the first instruction 
of an output routine which we have written. If the routine 
whose first instruction is at 3~~~ hex is an output routine 
we would type: 

SET CO = 3~~~ (CR) 

Then CUTER will transfer control to our routine whenever it 
has a character to output which should not go to the console 
driver. 

4.5.3 SET NULL COMMAND 

A characteristic of most common output devices which can be 
interfaced to the serial output of Subsystem B is that when 
these devices perform a carriage-return operation the com­
puter must wait until the print mechanism of the device has 
actually moved to the left margin. Usually the computer sends 
one or more null characters which have no effect on the serial 
output device, but do require time to be transmitted to the 
device. As an example, Model 33 teletype (TTY) requires two 
null characters after each carriage return. 

The SET N command is used to select the number of null char­
acters sent to a serial output device after a CR. If we connect 

4-13 Subsystem B 



a Model 33 TTY to the serial interface o,f Subsystem B, it would 
then be necessary to use the SET N command to indicate to CUTER 
how many nulls to send after each CR. We would type: 

SET N = 2 (CR) 

The argument of the SET N command can be any hexidecimal value 
from ~ to FF. 

4.6 SPECIAL COMMANDS 

There are two CUTER commands which do not fit into any of the 
categories we have discussed. The first of these is the TERM 
command. When CUTER receives this command, it configures the 
Subsystem B to perform the functions of a serially interfaced, 
video terminal. The TERM command allows owners of Su~system B 
to use their system for time-sharing applications. If we 
type: 

TERM (CR) 

CUTER will then move the data it receives from the serial 
interface to the video display, and send data typed on the 
console keyboard out the serial interface. 

The last CUTER command, CU, allows us to manipulate a table of 
up to six custom commands. Each custom command table entry 
consists of a command name of two to five characters and the 
address of the first instruction of the routine which processes 
the command. If we type a custom command name following the 
command mode prompt, then type a CR, CUTER searches the custom 
command table for the same command name. When CUTER finds a 
custom command name that matches the one we have typed, it 
transfers control to the address associated with the command 
name in the custom command table. If CUTER cannot find the 
name we have typed, it replaces thE~ first character of the 
name with a question mark (?). 

Entering a new command into the custom command table is simple, 
for example: 

CU NEW l~~~ (CR) 

will enter the command name NE into the custom command table 
along with the address l~~~ hex. Note that only the first two 
characters of the command name are entered in the table. 

Deleting a command name from the custom command table is a bit 
more tricky. When a name is deleted, it is replaced by an 
entry which indicates to CUTER that no more table entries exist. 
For example, if we enter five custom commands into the table 
then delete the second custom command, the third, fourth and 
fifth commands will also be deleted. 
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To delete a custom command we type the command followed by the 
name of the command we want to delete. If we type: 

CU NEW (CR) 

the custom command we previously entered will be deleted. From 
this discussion it is apparent that custom commands should be 
created and deleted judiciously. 

This ends our discussion of the CUTER commands. You should now 
be quite proficient in the use of your Subsystem B. Continued 
experimentation and use will reveal features of CUTER which have 
not been described in this section. Some of these features such 
as the third address argument for the save command are mentioned 
in the SOLOS/CUTER manual. Other features will only be revealed 
to those who have become familiar with assembly language listings 
and spend some time studying the CUTER listing. There are innu­
merable possibilities using custom commands to access the CUTER 
routines in new and creative ways. 

4-15 Subsystem B 



APPENDIX: SUBSYSTEM B COMPONENT SPECIFICATIONS 

1. 3P+S SPECIFICATIONS 

OUTPUTS: Two 8-bit parallel ports, standard TTL levels, relative 
addresses at 0 & 1, or 2 & 3. One Teletype 20rnA current-loop 
output. Four EIA RS-232C outputs for serial transmit data and/ 
or control signals. One peripheral interface control driver 
50rnA current source for paper-tape-reader control or cassette 
recorder control. Jumpers select the control port output bit. 

INPUTS: Two 8-bit parallel ports, standard TTL voltage levels, 
input current is 0.36rnA maximum. One Teletype 20rnA current loop 
and four EIA RS-232C receivers for received serial data and/or 
control signals. 

I/O CONTROL: One 8-bit output port relative card address selec­
table as 0 or 2. Lower four bits for baud rate control (35 to 
9600 baud) and/or EIA control outputs and/or peripheral control 
driver. Upper four bits for UART control, i.e., word length, 
parity, and number of stop bits. Control conditions can be 
jumper controlled, or software controlled. One 8-bit status 
input port, relative card address selectable as 0 or 2. Bits 
selectable with jumpers to read UART flags, i.e., Receive Data 
Available, Transmitter Buffer Empty, parity, overrun, and 
framing errors, and/or EIA control inputs and/or Data Available 
flags for parallel input ports, and/or External Device Ready 
flags for parallel output ports. 

INTERRUPT CONTROL: Any status flag may be jumpered to the In­
terrupt Bus Driver. Interrupt operation requires use of a vec­
tored interrupt capability to gate the Restart instruction to 
the processor. 

ACCESS & 
CYCLE TIMES: 

BUS PINOUT: 

1.0 microsecond worst case 

Plug-in compatible with S-IOO Bus 

POWER 
REQUIREMENT: ) ~ +7.5 to +lOVDC at 6QOmA._mg2{-L:"14 to -19VDC at 450rnA ( 

max ~M-r-ancl TXT-2 ~~tE~n~ ~nst~l~ ~_ 

DIMENSIONS: 5.3in x 10.Oin (13.46cm x 25.4cm) 
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2. VDM-l SPECIFICATIONS 

DISPLAY FORMAT: 16 lines of 64 characters, upper and lower case, 
with descenders. Control characters visible when on-card switch 
is thrown. 

VIDEO OUTPUT: EIA composite. video, IVP-P nominal, 75 ohms 6.7 
MHz. 

INPUT: ASCII data written into RAM memory on card. Bit 7 sets 
cursor at character location. Processor may read contents of 
on-card RAM memory. 

STATUS INPUTS: Single eight-bit word written by processor to 
output port on card. Comprised on two four-bit screen display 
parameters; Text Displacement and Text Address. Text Displace­
ment (high-order bits); number of blanked lines on screen before 
display begins. Text Address (low-order four bits); line address 
within on-cardRAM memory at which display begins. 

STATUS OUTPUTS: Single bit read by processor from input port 
on card (DI ~). Indicates that less than 0.25 sec has elapsed 
since last status parameter was output to card. 

CURSOR: Solid video inversion block (black character on white 
background) superimposed over each character having bit 7 set 
to "1". 

ADDRESSING: Any lK page may be selected for memory address. Any 
I/O port address having the low-order two bits equal to "~" may 
be selected. Selection is performed by jumpers on card. 

SCREEN ACCESS: One wait-state required for each processor 
access to on-card RAM memory. Processor always has priority 
over screen. Screen will blank during cycle in which access 
is performed. 

SCREEN BLANKING: (a) During processor access cycle (PSYNC to 
PSYNC of following cycle). (b) From vertical sync pulse to 
beginning of text as specified by Text Displacement parameter. 
(c) From CR character (non-inclusive) to end of text line (may 
be disabled with on-card switch). (d) From VT character (non­
inclusive) to bottom of display (may be disabled with on-card 
switch) . 

BLINKING: Cursors will flash at O.5-second intervals if enabled 
with on-card switch. 

VIDEO POLARITY: Polarity of display may be changed to black­
on-white with on-card switch. 

POWER REQUIREMENT: +8V/1.0 A max +16V/50 rnA typical; -16V/30 
rnA typical. 

DIMENSIONS: 5.3in x 10.Oin (13.46cm x"25.4cm) 

BUS PINOUT: S-IOO Compatible. 
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3. Subsystem B Memories Specifications 

Maximum 
Capacity 
(S-bit words) 

RAMS used 

Operating 
Mode 

Access and 
Cycle Time 

Bus Pinout 

Power 
Operating 

Power 
Standby 

Address 
Selection 

Dimensions 

4KRA 

4096 

91L02A 

Static 

520 nanoseconds 
worst case maxi­
mum. Typical 
400 nanoseconds. 

S-IOO 

+7.5 to 10 VDC @ 
1. OA max (O°C), 
O.SA typical at 
25°C. O. SA 
typical, lA max 

+ 1 . 6 to 2. 5 VDC 
at 0.5A max 
worst case 0.4A 
typical 

Dual in line 
switches 

5.3in x 10.0 
in (13.46cm x 
25.4cm) 

BKRA 

B192 

91L02A 

Static 

Same 

Same 

+7.5 to 10 VDC @ 
1.4A typical (25° 
C) i 1.9A max (OOC 
to 70°C) 

+ 1. 6V to 2. 5 VDC 
typical; 0.9A 
max. (power 
connector pro­
vided for battery 
connection) 

Dual in line 
switch at top of 
PC board allows 
manual selection 
of any SK segment 
on lK increments 

5.4in x 10.Oin 

A-3 

16KRA 

16,3B4 

Intel 2104 or 
Mostek 4096 
Types 

Dynamic 

400 nsec access 
500 nsec cycle 

Same 

+7.5 to 10 VDC @ 
0.4A typical, 
O.BA max +15 to 
+lS @lOOmA max 
-15 to -IB VDC 
@20mA max 

Each 4096-byte page 
addressable with 
dual in-line 
switches at top 
edge of PC board 

5.4in x lO.Oin 
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4. CUTS SPECIFICATIONS 

BAUD RATE: 300 bps or 1200 bps data rate. Baud rate may be 
changed under program control. 

CODING: Asynchronous Manchester encoding, CUTS/Byte/ 
Kansas City Standard compatible. 

INPUTS AND OUTPUTS: Two audio input and two audio output jacks 
are provided, with common circuitry. Two separate tape trans­
port control outputs. Can be used with two cassette recorders 
at once. 

PORT ADDRESS: Switch selectable to one of 130 possible port 
addresses, from ~ through FA (hexadecimal). 

VOLTAGE REQUIREMENTS: +8, +16, and -16 VDC unregulated. On­
board voltage regulators are included for each voltage. 

5. GPM SPECIFICATIONS 

MEMORY SIZE: 

ACCESS & 
CYCLE TIMES: 

BUS PINOUT: 

POWER 
REQUIREMENT: 

DIMENSIONS: 

8192 bytes ROM addressed E~~~ to FFF (hex.) for 
firmware. 

2048 bytes ROM normally addressed c~~~ to C8~~ 
for CUTER program. 

1024 bytes RAM addressed C8~~ to CBFF in GPM 
version as CUTER scratch-pad, or ~~~~-~3FF in 
GPM-Sol version. 

1.0 microsecond worst case 

Plug-in compatible with S-IOO Bus 

+7.5 to +lOVDC at 600mA max;-14 to -19VDC at 450mA 
max (with SIM-l and TXT-2 options installed) 

5.3in x 10.Oin (13.46cm x 25.4cm) 
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