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TABLE 6-2

DICOL/LEVEL-2 INSTRUCTION SET (Cont'd)

KEYSTROKE

OPERATION

RECEIVE INSTRUCTIONS (Cont'd)
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To ensure synchronization, always precede the "25" instruction with one
of the instructions that initiates a syne search (00", "10", "11").
Synchronization should then occur after one complete message pattern
has been transmitted and received. A sync search instruction should also
precede the BERT instruction each time that it is executed. "AA"
appears in the Secondary Display when synchronization is attained. The
complete bit error rate test is performed on a total of 10 000 message
blocks each consisting of 1 000 bits. A message block received without
errors, increments an internal block counter by one. If an error is
detected, the PACER immediately skips the next program instruction.
The program is advanced to the next step after 10 000 valid message
blocks are received. When the test is performed, IO parameters are
automatically set as follows:

Character length = 7BIT
Parity = NON
Transmission Mode = SYNC

Syne Characters Z (511 bit pattern) or gV (63 bit pattern)

Transmission Code ASCIH

Notes: 1) The "B" Subseript = blinking character. 2) This instruction
will not be properly executed if the PACER is connected to an
asynchronous circuit, unless options for synchronous internal clock are
included (20 kbps).

DISPLAY CONTENTS OF BLOCK COUNTER. This instruction causes

the PACER to display the contents of the block counter. The block
count accumulates unerrored blocks until the count of 10 000 is reached
(no argument required, execute = 3.1 ms).

SDLC FRAME CHAIN (OPTION). This instruction serves the same
function as a "38" instruction except that an FCS and flag are inserted
automatically after each argument chain. In this case, each argument
chain becomes an SDLC frame: sharing the end flag of the previous
frame. To insert more than one flag between information fields, use the
"20" or "22" instruction with argument characters appropriate for ASCII
or EBCDIC. The "27" instruction is only used with another "27", "28", or
"29" instruction.




PROGRAM MODE

TABLE 6-2

DICOL/LEVEL-2 INSTRUCTION SET (Cont'd)

KEYSTROKE OPERATION

RECEIVE INSTRUCTIONS (Cont'd)

Note: To compute the FCS, a "02" instruction with an "n" argument
must precede the "27", "28", or "29" instruction. Any one to 25
characters may be used. A "38" instruction extends the argument field.

lllg 5||II'IIHIIIllllllllllllllll’llllg SllllllIIIHHII!IIII!IIHIHI

BEGINNING ARGUMENT FCS ENDING/ ARGUMENT FCS ENDING
FLAG FOR BEGINNING FLAG
INSTRUCTION FLAG
"28“ ORngn \ Y J

USING INSTRUCTION"27"
ONE FLAG SEPARATES TWO FRAMES

| FRAME | =

} FRAME 2

EE SDLC FRAME TRANSMIT (OPTION). This instruction is used to frame

an SDLC information field (data block) with a beginning flag, an FCS,
and an ending flag. The instruction argument is the SDLC information
field. The PACER frames the information field for data transmission.
Any one to 25 characters may be used. A "38" instruction extends the
argument field.

SDLC FRAME -

—

(Instruction "28")
RERIRN HIIIIS SllllliIIHIHIIHHHlHHIH‘
BEGINNING ARGUMENT FOR FRAME CHECK ENDING
FLAG INSTRUCTION SEQUENCE FLAG
"28" OR “29l'
(SOLC INFORMATION
FIELD)

/////’

AUTOMATIC FRAMING WHEN
INSTRUCTION IS EXECUTED
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TABLE 6-2
DICOL/LEVEL-2 INSTRUCTION SET (Cont'd)

KEYSTROKE

OPERATION

RECEIVE INSTRUCTIONS (Cont'd)

Notes: 1) Use instruction "27" to chain frames. Each "27" instruction
will cause the previous block to be terminated by an FCS flag, and
another block will be started. There will be only one flag byte between
blocks when using the "27" instruction. A "27" instruction with no
argument will cause only a flag to be transmitted. 2) To transmit the
correct FCS, a "02" instruction with an "n" argument must be given
during program initialization before any "28" or "29" instruction.

SDLC FRAME TRANSMIT CHARACTERS, RECEIVE AND LOG SIMUL-

TANEOUSLY (OPTION). This is an instruction to operate full-duplex in

SDLC. The argument for this instruction is framed and chained in the
same manner as instruction "28". The difference between instructions
"28" and "29" lies in the fact that the "29" instruction will allow the
PACER to receive and log data while the argument is transmitted. A
"10" instruction must precede this instruction to permit logging the data
sent. (No flags are logged).

MISCELLANEOUS INSTRUCTIONS

(7

¢

B

8

Wi

[:Z]

[:._..J
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CLEAR DISPLAY. Upon execution, this instruction clears all data from

the display window (execute = 100 us).

DISPLAY CHARACTERS. Upon execution, the argument appears in the

display window. The argument will normally consist of up to 25
characters. The argument chain instruction ("38") must be used to
extend the displayed argument to a full 32 characters (execute = 125 us +
65 us/char). When used in Level-2, characters appear underscored.

CLEAR PARITY ERROR. This instruction clears an internal parity

detect flag (no argument required). Instructions "01" and "33" also clear
the parity detect flag (execute = 14 us).

SKIP NEXT INSTRUCTION ON PARITY ERROR. If an error has

occurred, the PACER will skip the next instruction and clear the parity
detect flag. If parity error has not occurred, the program is advanced to
the next instruction (no argument required, execute = 40 us).

TURN ON AUDIO. This is an instruction to sound a 1000 Hz audible
alarm for a period of not less than 0.25 seconds. When operating with
the PACER, the tone remains on until the TONE OFF instruction ("35") is
executed or until the PACER returns to MODE SEL (no argument
required, execute = 17 us).




PROGRAM MODE

TABLE 6-2
DICOL/LEVEL-2 INSTRUCTION SET (Cont'd)

KEYSTROKE OPERATION

MISCELLANEOUS INSTRUCTIONS (Cont'd)

f ;’J * TURN OFF AUDIO. This instruction turns off the audible alarm. The

minimum tone-on time is 0.25 seconds. In Level-2, the tone is auto-
matically turned off after 0.25 seconds (no argument required, execute =
17 us).

¥l ] TURN ON DATA DISPLAY. This instruction turns on the display for

presentation of all data applied to receivers 2 and 3 as conditioned by
instructions "10', "11", "22", "29", etc.. This condition is normally
assumed until the TURN OFF DATA DISPLAY instruction ("37") is
executed (no argument required, execute = 17 us).

[;* < TURN OFF DATA DISPLAY. This instruction prevents display of data

received via EIA pins 2 and 3 and must be used in all programs operating
at or above 50 kbps. Use instruction "36" to turn the display back on (no
argument required, execute = 17 us).

3 BJ ARGUMENT CHAIN. This instruction automatically follows any in-

struction that requires more than the allotted 25 argument characters.
Whenever this instruction is used, the length of the previous argument
field is increased by 25 characters. No more than nine continuous "38"
instructions may be entered in a single program (for a maximum of 255
characters).

# [
3 ]9 } Reserved for future use.

CONTROL LEAD AND COUNT INSTRUCTIONS

$ TURN OFF ALL CONTROLLED RS-232 LEADS (4, 5, 8, T, M, AND 21)
EXCEPT DTR (20) AND DSR (6). This instruction turns off all RS-232
leads previously turned on with the exception of leads 6 and 20 (no
argument required).

5! TURN ON RS-232 LEAD . This is an instruction to turn on a
single RS-232 lead. Only the following leads are controlled in the
simulate modes: 4, 20, 11/A (SIM DTE), and 5, 6, 8, 22, and 18/B (SIM
DCE). Leads 2, 3, 15, and 17 are automatically controlled (see
instruction "00"). A "41 : 3" turns on all controlled DTE or DCE leads
depending on the mode of operation. The lead number is entered in the
argument field (execute = 17 us).

Note: Since the PACER is designed to control lead 21 instead of 22, the
instruction "41 : 21" actually turns on lead 22 when executed in Level-2.
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TABLE 6-2
DICOL/LEVEL-2 INSTRUCTION SET (Cont'd)

KEYSTROKE

OPERATION

CONTROL LEAD AND COUNT INSTRUCTIONS (Cont'd)

s ]
4 2

)
)
W

S -

4 7

S (

4 8 |
S )

4 9
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TURN OFF RS-232 LEAD . This instruction counters the "TURN
ON" instruction (41). A "42 : 3" turns off controlled DTE or DCE leads
depending on the mode of operation. The lead number is entered in the
argument field (execute = 17 us).

Note: Since the PACER is designed to control lead 21 instead of 22, the
instruction "42 : 21" actually turns off lead 22 when executed in Level-2.

SKIP NEXT INSTRUCTION IF RS-232 LEAD IS ON. Upon
execution, the PACER detects the state of the RS-232 lead entered in
the argument field. If the lead is ON, the next program instruction is
skipped. If the lead is OFF, the program is advanced to the next
instruction (execute = 30 us).

SKIP NEXT INSTRUCTION IF RS-232 LEAD IS OFF. Upon
execution, the PACER detects the state of the RS-232 lead entered in
the argument field. In this case, the next program instruetion is skipped
if the lead is OFF. If the lead is ON, the program is advanced to the
next instruction (execute = 30 us).

SET COUNTER "C" (OPTION). This is an instruction to set the internal
"C" counter to any number from 0 to 9 999. The number is entered in the
argument field (execute = 24 us).

SET COUNTER "D" (OPTION). This instruection is similar to instruction
"45" except that it presets a second four-digit counter (counter "D").
The number to which the counter is preset is entered in the argument
field (execute = 24 us).

Reserved for future use.

DISPLAY HALF-DUPLEX (OPTION). This is an instruction to display
data on a CRT in half-duplex fashion on 16 lines. Send data is displayed
in white characters on black, while receive data is displayed in black
characters on white. Send and receive data are displayed in sequence.
For additional information see the PACERSCOPE Manual, Pub. No. 810-
00073.

DISPLAY FULL-DUPLEX (OPTION). This is an instruction to display
data on a CRT in dual line, time correlated full-duplex fashion using
while receive data is displayed in black characters on white. For
additional information see the PACERSCOPE Manual, Pub. No. 810-
00073.
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TABLE 6-2

DICOL/LEVEL~2 INSTRUCTION SET (Cont'd)

KEYSTROKE OPERATION

CONTROL LEAD AND COUNT INSTRUCTIONS (Cont'd)

[; ¢ *  WAIT MILLISECONDS. This is an instruction to delay execution
of the program from 1 to 9 999 milliseconds. Typically a delay should
follow any display instruction to insure readability. The delay, in
milliseconds, is entered in the argument. In Level-2, the delay may be
entered from 1 to 65 535. (A zero argument results in a 65,535 ms
delay).

[:]

I] SET COUNTER A. This is an instruction to preset an internal counter,
(counter "A™) to any number from 0 to 99. The number is entered in the
argument field (execute = 24 us). The counter is automatically preset to

0 by a "01" instruction.

[:]

Z] SET COUNTER B. This instruction is similar to "51" except that it
presets a second counter, (counter "B"). The number to which the
counter is preset is entered in the argument field (execute = 24 us). The
counter is automatically preset to 0 by a "01" instruction.

ADD ONE COUNT TO COUNTER. This is an instruction to increment
an internal counter by one. The proper counter is selected by entering
any character "A" through "L" in the argument field (execute = 34 us).

[T...‘
[

SUBTRACT ONE COUNT FROM COUNTER. This is an instruction to
decrement an internal counter by 1. The proper counter is selected by
entering any character "A" through "L" in the argument field (execute =
34 us).

':.]
=

5 1 DISPLAY CONTENTS OF COUNTER. This is an instruction to display
the contents of one of the internal counters. The proper counter is
selected by entering any character "A" through "L" in the argument field.
In Level-2, the argument may be entered for counters A through L
(execute = 2.8 ms).

SKIP NEXT INSTRUCTION IF COUNTER EQUALS "00". This is an
instruction to detect a non-zero balance in one of the internal counters
and advance to the next instruction. If the contents of the selected
counter is "00", the PACER will skip the next instruction. The proper
counter is selected by entering "A", "B", "C", or "D" in the argument
field (execute = 23 us).

e
L
o

Note: The "A" and "B" counters are limited to a count from 00 to 99.
To extend a count beyond that limit the counters must be chained.
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TABLE 6-2
DICOL/LEVEL~2 INSTRUCTION SET (Cont'd)

KEYSTROKE

OPERATION

CONTROL LEAD AND COUNT INSTRUCTIONS (Cont'd)

EXAMPLE:
00 : 63 : COMPLEMENTARY SP COUNT
01 : 30 :
02 :55: A
03 :55:8B
04 : 50 : 100
05 : 54 : A
06 : 53 : B
07 : 04 : -6
TIMER INSTRUCTIONS

% - *
5 7
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CLEAR TIMER. This is an instruction to reset to 0 and start an internal

timer. The timer counts from 0 to 127 ms and 0.1 to a maximum of 12.7
seconds for operation with the PACER. The same timer is used by
instructions "57" and "58". In Level-2, two distinct timers are provided
(execute = 23 us).

SET TIMER AND SKIP NEXT INSTRUCTION, ADVANCE TO NEXT

INSTRUCTION WHEN TIMER RUNS OUT. This is an instruetion to run

an internal timer for a period of 1 to 127 milliseconds or 0.1 to 9.9
seconds. If the argument does not include a decimal point, the time
interval is in milliseconds. An entry in seconds must include a decimal
point.

Example:

Step Code Argument Comment

58 2.5 Set internal timer for a period
of 2.5 seconds.

As soon as the timer is set, the next instruction is skipped. When the
timer runs out, the program is interrupted and returns to the skipped
instruction (execute = 54 us). To avoid interrupts, use a "57" instruction
to clear the timer. For operation with the PACER, the same timer is
used by instructions "57" and "58". In Level-2, two distinet timers are
provided.



PROGRAM MODE

TABLE 6-2
DICOL/LEVEL-2 INSTRUCTION SET (Cont'd)

KEYSTROKE OPERATION

TIMER INSTRUCTIONS (Cont'd)

L‘; ; * DISPLAY TIMER. This is an instruction to display the contents of the
interval timer. If preceded by a "57" instruction, the display reads
accumulated time and cannot show more than 12.7 seconds (at which
time the count preceeds from 00 and repeats). If preceded by a "58"
instruction, the display reads time remaining to 00 and will not exceed
9.9 seconds in the PACER to 65 seconds in Level-2. In Level-2, the
contents of this timer may be stored in counter "L" using instruction
"60".

‘l; ¢ * In Level-2, this instruction stores the contents of the interval timer in
counter "L".,

: | OFF-LINE PROGRAM LOAD (OPTION). This is an instruction to
6 ] 1 transfer programs to and from the PACER or some remote device
defined as follows:

2,' = Output user programs via RS-232 pin 2 or 3, deter-

mined by preceeding "00" instruection.
",T = Input programs via RS-232, compute check character
and sound audible alarm if programs do not check.

lEP( = Check programs received against programs stored in
program memory and sound audible alarm if data does
not check.

Note: Remember to turn on AUDIO/VOLUME control prior to execution
of program.

Each of the above argument instructions may be preceded by a file name
assigned to the programs. The file name allows the PACER to ignore any
recorded data block that is not preceded by the desired file name. The
last character of the argument must be one of three characters described
above.

Reserved for future use.

o R

¢ | # PROGRAM IDENTIFIER. This instruction allows the operator to enter
3 from one to 25 characters of the program identification data. Each and
every program must begin with the "63" instruction.
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5. SET I0 PARAMETERS . .. MODE "I | '/

described in Chapter 7. Striking the [on] key allows the user to enter separate parameters for
each of the front ends (pin 2 and pin 3). Cursor position and parameter entry are controlled
using the , , [-Z] , and E—] keys. Striking the @ key will return to the Level-2 Directory.

5.01 Once the@key is struck, IO rameters are established in the same manner as

6. DISPLAY CAPTURE BUFFER ... MODE "D" | €37

6.01 The Level-2 Display Mode is selected from the menu by striking the key. This mode
allows the user to view the contents of the capture buffer including both data or status bytes.
Data is displayed in the full or half duplex format, depending on how it was captured, while
status is indicated on the top line of the CRT. The status is the condition, on or off, of
selected interface leads at the moment each data byte is captured. The status displayed is
that of the top left-most character appearing in the data display. A typical capture buffer
display is shown in Figure 6-5. Figure 6-6 shows two lines of data as they might appear in the
full or half duplex displays.
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Status Display
of First Char-
acter in Data

Display

|
{
|
I
{

i 4 lines of

| data, 64-

. characters
| each for

. a total of

- 256-char-
" acters

Pin 3 Data Pin 2 Data
Not Displayed (See Table 6-3)

Fig. 6-5 Typical Captured Data Display

FULL DUPLEX

EERS]

FITTT

PIN 2 DATA

,
e A e YR
: B it

B (LK RO

- - -

CAPEED DR It

HALF DUPLEX

Fig. 6-6 Typical Full and Half Duplex Lines
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Display Mode Commands

6.02 The following commands are used in the Display Mode after data has been received and
logged in capture memory. These commands require the use of keys in both the control cluster
and main array.

TABLE 6-3

DISPLAY MODE COMMANDS

KEYSTROKE COMMAND

I 1' Display only that data received and logged while lead 22 (SQ) was ON.
A hyphen indicates that the logged character was received while lead
22 was OFF. To counter this command and display all data, strike

the (%] key.

Display only the data logged on lead 2. To counter this command and
display all data, strike the [%] key.

Display only the data logged on lead 3. To counter this command and
display all data, strike the [ key.

2
#
3
l i Display only that data received and logged while lead 4 (RTS) was ON.
A hyphen indicates that the logged character was received while lead 4
was OFF. To counter this command and display all data, strike

the [%¥] key.

* Display only that data received and logged while lead 5 (CTS) was ON.
A hyphen indicates that the logged character was received while lead 5
was OFF. To counter this command and display all data, strike

the [**] key.

t Display only parity flawed characters. An underscore indicates that
— the logged character was without parity error. To counter this
command and display all data, strike the key.

( Display only those characters received and logged while lead 8 (COD)
L8 was ON. An underscore indicates that the logged character was
received while lead 8 was OFF. To counter this command and display
all data, strike the [**]key.

So Display all data received on leads 2 and 3.
S;X Strike to display the number of characters in capture memory. The

contents are measured from the left-most character on the display to
the last character in memory. When the memory has been over-
written, or if a "08" instruction is included in the program, and the
capture memory is filled, the display will read the number of
characters in a full buffer, i.e., "SIZE = 4607".
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TABLE 6-3

DISPLAY MODE COMMANDS (Cont'd)

KEYSTROKE COMMAND
ETx / E?‘] Strike to display the contents of all internal counters (A through L).
To counter this command and return to the previous display, strike
the (%] key.
Eg" Output the contents of the capture buffer to an external device. The

buffer contents includes all data from the characters appearing in the
top left-most position of the data display to the end of memory. The
output is in serial form via pin 3 of the rear panel XIO port. The
language is the same as received, but all other parameters are set in
the XIO Mode (see paragraph 8.01).

ENQ Display the contents of the capture memory in binary. To counter this
E command and display normal data, strike the %] key.

Bs Display the contents of capture memory in hexadecimal equivalents.
To counter this command and display normal data, strike the (%] key.

Display the contents of capture memory in inverted hexadecimal
— equivalents. To counter this command and display data, strike
the @ key. Inverted = one's complement.

(R Display only that data received and logged while lead M was ON. A
hyphen indicates that the logged character was received while lead M
was OFF. To counter this command and display all data, strike

the [%*] key.

o Output the contents of capture memory to a hard copy device. The
hard copy will include all data from the characters appearing in the
left-most position of the display to the end of memroy. An automatic
CR/LF will be generated every 64-characters unless a CR is detected
in the data. A delay of 256 ms. is generated after any CR sent
(whether added by the ENCORE or not) to permit execution by a
printing device. The output is serial ASCII via pin 3 of the rear panel
XIO port. All other parameters are set in the XIO Mode (see
paragraph 8.01).

@E Search captured data for the next parity error. All characters

received and logged in parity error are half intensity. Each time
the key is depressed, the next errored character in memory appears
in the extreme top left-most position of the data display. If
the key is depressed and there are no errored characters remaining
in memory, the display will read "NONE".
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TABLE 6-3
DISPLAY MODE COMMANDS (Cont'd)

KEYSTROKE

COMMAND

DC3
S

SHIFT 1

swirt |

SHIFT} DC

SHIFT} =—

SHIFT| —

SPACE
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Search for the next match sequence (up to 15 characters). Each time
the key is depressed, the next match sequence in memory appears
in the top left-most position of the data display. If thekey is
depressed and there are no match sequences remaining in memory, the
display will read "NO MATCH". The search is performed on displayed
characters only. If, for example, the display shows lead 2 data, the
search is performed on that data only. The data on lead 3 is not
searched. (Useful in FDUX, character interlaced data).

Display only that data received and logged while lead T was ON. A

hyphen indicates that the logged character was received while lead T
was OFF. To counter this command and display all data, strike

the [%*] key.

Cancel the previous command.

Strike once to move displayed data one character to the left. Depress
and hold the [w1] key to repeat.

Strike once to move displayed data one character to the right.
Depress and hold the [wr] key to repeat.

Strike once to move displayed data 64 characters to the left. Depress
and hold the [#] key to repeat.

Strike once to move displayed data 64 characters to the right. Depress
and hold the [ key to repeat.

Strike once to move displayed data forward 256 characters.
Strike once to move displayed data backward 256 characters.
Display first 256 characters in buffer memory.

Depress and hold the@ key and strike the Eﬂ key to display the last
256 characters in buffer memory.

Shift displayed data one bit to the left. Use this command to decipher
transparent data.

Shift displayed data one bit to the right. Use this command to
decipher transparent data.

Invert case if displayed data is in a case shift code.



DISPLAY MODE

TABLE 6-3

DISPLAY MODE COMMANDS (Cont'd)

KEYSTROKE COMMAND

'CI Following this command, key in a match sequence of up to 15
characters. When the sequence is entered, strike the E] key again for
normal display of captured data.

Typical Display Mode Operation

6.03 The purpose of this procedure is to provide the user with step by step instructions for
analyzing captured data using Display Mode Commands. Before entering the Display Mode, a
program to be capture data must be executed. It is assumed that such a program is resident in
the current PSC file.

STEP PROCEDURE

1. From the Level-2 Directory, select Mode I by striking the@ key. Then
examine the IO parameters and change if necessary.

Note: If the program to be executed includes a "01" instruction, IO Mode
parameters change automatically upon execution.

2. Strike the key after the correct 10 parameters are established and note
that the Level-2 Directory is displayed once again.

3. From the directory, select Mode "P" by striking the key. Then select the
program to be executed using the keys.

4, When the desired program is displayed, return to the Level-2 Directory by

striking the (] key.
5. Execute the selected program by striking the key.

Note: For Display Mode analysis of captured data, the program must
include some receive and log instruction.

6. When a sufficient quantity of data is captured, strike the (] key twice to
return to the Level-2 Directory.

7. From the directory select Mode "D" by striking the key and note the
display of captured data.
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STEP PROCEDURE

8. Refer to Table 6-3 and exercise the appropriate Display Mode commands to
analyze captured data. For example, the following commands can be used to
determine the conditions under which the data was received:

Display data logged while lead 21 (SQ) was ON.

Display data logged on lead 2 (transmitted data).

Display data logged on lead 3 (received data).

Display data logged while lead 4 (RTS) was ON.

Display data logged while lead 5 (CTS) was ON.

Display parity flawed characters.

Display data logged while lead 8 (COD) was ON.

Display all data.

Output to hard copy device.

HEECHECHDEHE B

Display data logged while lead M (strapped to any DCE lead) was
ON.

Output to hard copy device and include CR/LR every 64
characters.

Display data logged while lead 7 (strapped to any DTE lead) was
0]

9. Use the following commands to manually control data flow across the
display:

0

Move one character to the left.

Move one character to the right.

Move 64 characters to the left.

Move 64 characters to the right.

Move displayed data forward 256 characters.

Display the first 256 characters captured.

Move displayed data backward 256 characters.
Display the last 256 characters captured.
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STEP PROCEDURE
10. To search all data for parity errors or a specific character sequence, use the
following commands:
bt Search for and display next parity error (top left-most char-
acter).

[B’E‘j Enter_match sequence (up to 15 characters) and follow

with [ <] again.
00 Search for and display next match sequence (top left-most
characters).
11. To display the number of characters from the top left-most position on the

display to the end of memory, or the contents of the internal counters, use
the following commands:

@ Depress and hold for number of captured bytes.
@ Depress and hold for contents of internal counters.
12. For data conversion use the following commands:
Convert/expand normal data to binary equivalent.
@ Convert normal data to hexadecimal equivalent.
@ Convert normal data to inverted hexadecimal equivalent.
onvert transparent data to normal (intelligible) data.
SPACE Invert case (case shfit codes only).
13. To transfer data from the ENCORE to an external device, strike the |7 key.
The external device must be RS-232C compatible serial ASCII and must be

connected to the external IO port (XIO). XIO parameters are set as
described in paragraph 8.01.

7. PRINT LEVEL-2 MENU |

7.01 A listing of the current Level-2 Menu (all programs currently residing in the PSC file)
may be output to an external device (e.g., PACER or cassette recorder) by selecting "PRINT
LEVEL-2 MENU" from the Level-2 Directory. The listing is output, in DICOL, via the XIO
port once the proper XIO parameters are established. The Level-2 system program, L2P,
executed by striking thekey when the directory is displayed, prompts the operator for
entry of XIO parameters and for output of the listing.
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Typical Menu Print Operation

7.02 This procedure provides the user with simple step-by-step instructions for output of the
Level-2 Menu to an external device. It is primarily used to obtain a hard copy listing of the
DICOL programs resident in the Level-2 PSC file.

STEP PROCEDURE

1. From the Level-2 Directory select "PRINT LEVEL-2 MENU" by striking
the [¢] key and note that the CRT displays:

STRIKE "RETURN" TO SET XIO
STRIKE "SPACE BAR" TO PRINT MENU

Fig. 6-7 Level-2 Menu Print

2. Unless XIO parameters have already been established, strike the @key,
examine XIO parameters, and change if necessary (see paragraph 8.01).

3. Strike the E] key and note the same display shown in Step 1.

4, Assure that the external device is properly connected to the ENCORE.

5. Strike the "SPACE BAR" and note that the Level-2 Menu is displayed on the

CRT as it is output to the external device. Also note that the Level-2
Directory is displayed when menu output is completed.
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8. x10 (4]

8.01 With one exception, each item in the Level-2 Directory requiring the use of the XIO port
provides for operator entry of external IO parameters. The exception is Mode "D", Display of
the Capture Buffer. When displaying the contents of the capture buffer, the user may execute
the "DUMP" command by striking the key. This outputs the contents of the buffer via the
XIO port. On power-up, the XIO parameters are set as described in Chapter 7. If these
parameters are satisfactory, then the DUMP command may be used. If, however, these
parameters must be changed, the user must set XIO parameters prior to entering Mode "D".
The most convenient method of accomplishing this is to:

1. Select (%] from the Level-2 Directory.

2. Change parameters using the (1], (1], (=], and (<] keys.

3. Strike the (w] key and note return to the Level-2 Directory.

8.02 The External IO Mode (XIO) is designed to permit operator selection of external 10
parameters for interface with equipment connected to the rear panel XIO port. With the
exception noted in the previous paragraph, XIO Mode entry is controlled by the Level-2 system
programs. This permits user selection of XIO parameters with a minimum of keystrokes. A
complete explanation of how these parameters are selected is found in Chapter 7.

9. LOAD NEW MENU FROM PACER f !

9.01 This selection allows the user to input DICOL programs from the PACER to the Level-2
PSC file via the XIO port. Striking the [j___]key selects this item from the Level-2 Directory
and executes the system program "P61I". The video prompts that follow remind the user to set
ENCORE's XIO parameters equal to the PACER IO, to connect the PACER to the ENCORE
XIO port, and, on the PACER, to key in and execute the PACER "DUMP" program. Once the
PACER program is executed, the contents of the PACER program memory is transferred to
the ENCORE source buffer. If transfer is successful, the ENCORE returns to the Level-2
Directory.
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Typical PACER to ENCORE Menu Load

9.02 This procedure provides the step-by-step instructions required for transfer of DICOL
programs from PACER to ENCORE.

STEP PROCEDURE

1. From the Level-2 Directory, select "LOAD NEW MENU FROM PACER" by
striking the @ key and note the following display.

Fig. 6-8 PACER to ENCORE Menu Load

2. Unless XIO parameters have already been established, strike the[ = ]key,
examine XIO parameters, and change if necessary (see paragraph 8.01).

3. Strike the @ key and note the same display shown in Step 1.

4, Assure that the PACER is connected to the ENCORE XIO port.

5. Key the "DUMP" program into the PACER and execute it.

6. When transfer has been successfully completed, the ENCORE will return to

the Level-2 Directory.
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10. LOAD NEW MENU FROM DISKETTE | ,

10.01 This selection allows the user to transfer DICOL/Level-2 programs from diskette to the
PSC file. Striking the @ key selects this item from the Level-2 Directory and executes the
system program DISC-GET. This program searches the entire diskette for DICOL programs
and displays their names on the CRT for selection by the user. In addition to selecting
programs for transfer, the user, if desired, may also erase any of the displayed programs. In
either case, the transfer or removal of programs from diskette is accomplished by responding
to the appropriate video prompts.

Typical Menu Load from Diskette

10.02 The procedure that follows provides the instructions required for transfer of DICOL
programs from diskette to the ENCORE's source buffer.

STEP PROCEDURE

1. From the Level-2 Directory, select "LOAD NEW MENU FROM DISKETTE"
by striking the @ key and note a display similar to that shown in Figure 6-9.

Fig. 6-9 Menu Load from Diskette
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STEP PROCEDURE
2. Use the [I] , [I] , E] , and keys to highlight the desired program name.
3. To transfer the desired program from dise to PSC file, strike the @ key and

note the return of the Level-2 Directory.

4. To erase the desired program from diskette, strike the key twice.
Successful deletion of the program is indicated when the same display shown
in Step 1 returns, minus the deleted program. Strike the [E] key and note
the return of the Level-2 Directory.

11. DUMP CURRENT MENU TO PACER f

11.01 This item is selected from the Level-2 Directory by striking the @ key. This executes
the system program "P610" which is designed to transfer DICOL programs from the ENCORE's
PSC file to the PACER program memory via the XIO port. For successful transfer, the
ENCORE's XIO parameters must be set to agree with the PACER IO parameters and pin 8 of
the interface must be on. In addition, the "LOAD" program must be keyed into the PACER and
executed. DICOL program transfer is then initiated by striking ENCORE's "SPACE BAR". If
transfer is successful, the ENCORE returns to the Level-2 Directory.

Typical ENCORE to PACER Menu Dump

11.02 The following procedure details those steps required for successful transfer of DICOL
program from ENCORE to PACER.
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STEP PROCEDURE

1. . From the Level-2 Directory, select "DUMP CURRENT MENU TO PACER"
by striking the @ key and note the display shown in Figure 6-10.

Fig. 6-10 ENCORE to PACER Menu Dump

2. Unless XIO parameters have already been established, strike the key,
examine XIO parameters, and change if necessary (see paragraph 8.01).

3. Strike the E"j key and note the same display shown in Step 1.

4, Assure that the PACER is connected to the ENCORE XIO port via T-
Connector assembly or equivalent.

5. Connect a jumper between pins 20 and 8 of the T-Connector (COD on).

6. Key the "LOAD" program into the PACER and execute it.

7. Strike the ENCORE's "SPACE BAR" and note that the DICOL programs are

transmitted and that the Level-2 Directory is displayed following successful
program transfer.
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12. DUMP CURRENT MENU TO DISKETTE | §

12.01 Striking the @ key selects this item from the Level-2 Directory and executes the system
program "DISC-PUT". Proper response to video prompts will then allow the user to transfer
the contents of the current PSC file to the disc using a name of no more than 10 characters in
length. When entering the file name, it must begin with a letter and include no spaces or
control characters. If these conditions are met, the file will be stored on disec and the
ENCORE will return to the Level-2 Directory.

Typical Menu Dump to Diskette

12.02 The procedure that follows provides the instructions required for transfer of DICOL
programs from the ENCORE's source buffer to diskette.

STEP PROCEDURE

1. From the Level-2 Directory, seleect "DUMP CURRENT MENU TO
DISKETTE" by striking the [I] key and note the display shown in Figure 6-11.

Fig. 6-11 Menu Dump to Diskette
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STEP PROCEDURE
2. Assure the diskette is not write protected.
3. Type the desired file name including no more than 10 characters, no spaces,

and no control characters. Name must begin with an alpha. Terminate the
entry by striking the ({]key and note that the ENCORE returns to the
Level-2 Directory.
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CHAPTER 7
LEVEL-3 OPERATION AND PROGRAMMING

1. GENERAL

1.01 This chapter of the manual is devoted to operation of the ENCORE in Level-3. The
chapter includes a detailed explanation of all Level-3 operating commands, general
information of use to the programmer, and a complete description of all COMBASIC
instructions including those used to write front end programs.

1.02 Level-3 is intended to provide the user with a means of creating his own custom
programs individually tailored to his specific needs. This requires the use of COMBASIC, an
easy to learn, yet powerful language developed by DIGITECH for the ENCORE. COMBASIC is
designed to preserve the fundamental characteristics which have made BASIC such a universal
programming language, while enhancing its capabilities for use in a data communications
environment. The commands and instructions used in COMBASIC are detailed in this chapter.
Other tools available to the COMBASIC user are instruction variables, operators, and various
ports with which the user may communicate. To the maximum extent possible, symbology,
semanties, and syntax are in agreement with accepted practices in ecomputer programming.
COMBASIC provides the solution to such a wide range of problems that its versatility is
limited only by the user's imagination.

1.03 This discussion assumes that the user has had previous programming experience in a high
level language. For additional information, the user may refer to any number of BASIC
primers currently available.

2. LEVEL-3 COMMANDS

2.01 The Level-3 Command Mode is the mode from which all Level-3 commands are entered.
The Command Mode display echoes keyboard entry, displays error messages when appropriate,
and includes a real time clock. Level-3 Commands for control of the disec drive are preceded
with D space, i.e., D EDIT, D MENU, etc.. All commands must be separated from a program
name by a space, e.g., EDIT program name. In addition, the program name must begin with an
alphabetical character, include no spaces, pound signs (#), exclamation points (!), or commas
and consist of no more than ten characters. Every command or command statement (command
plus program name) must be terminated with a carriage return ([ =w]), e.g., MENU . Each
of the commands shown in Table 7-1 is detailed in the paragraphs that follow.
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TABLE 7-1

LEVEL-3 COMMANDS

COMMAND e COMMAND pana
ASGN 2.02 KILL 2.23
D* 2.05 MENU $2.24
D DXFR 2.06 RUN 2.25
D FORMAT 2.07 SAVE 2.26
EDIT 2.08 TIME 2.27
HELP 2.12 STATUS ( (%)) 2.28
10 2.13 XIO 2.31

Note: The Status Mode is entered from the Level-3 Command Mode by striking
the |4 key. It is the only Level-3 Mode entered in this manner.

ASGN

2.02 The ASGN Command allows the user to enter the Assign Mode and establish up to 26
different User Defined Functions (A through Z). Each function may be an instruction(s), a
command(s), or a series of keystrokes, up to 27 characters in length. Figure 7-1 gives several
examples of user defined functions. The "A = @ASGNCR", for example, allows the user to
enter the Assign Mode by simply depressing ﬂ in any mode. The @ is equivalent to
depressing the key prior to executing the command that follows. The advantage of using
these functions is that a series of frequently used keystrokes can be reduced to two simple
entries.

2.03 Another feature of the Assign Mode allows the operator to assign a power-up sequence.
The sequence shown in Figure 7-1 will, on power-up, cause the ENCORE to execute the disc
stored program, RUN. This is especially useful when programming has been completed because
it allows an inexperienced user to turn on the ENCORE and immediately execute a program on
power-up. Memory may also be alloecated in the power-up sequence using the number sign (#)
and exclamation point (!) as explained later in this chapter.

2.04_In the Assign Mode, cursor position is controlled using the [_j—_] y @ , B , and Bkeys.
The[{] and @ keys are used to delete and insert characters, respectively. Entries are
terminated by striking the E] key, thereby exiting the Assign Mode and returning to the Level-
3 Command Mode.
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ASGN, D*, D DXFR, D FORMAT

STORAGE
BYTES
LEFT POWER-UP

SEQUENCE

UP TO 26
USER DE- o
FINED — e

FUNCTIONS

Fig. 7-1 ASGN Mode Format

D*

2.05 This command is designed to automatically search both storage and disec whenever a
program is executed using program name. It can be included as part of the power-up
sequence, e.g., D*| ww | D RUN, or may be entered from the Level-3 Command Mode at
the user's discretion. It need be entered only once after power-up, and remains in effect until
power is turned off.

D DXFR

2.06 This is a command to execute the disc stored program DXFR. The program is designed
to copy any data or program disc onto another dise that has been properly formatted (D
FORMAT). The program will make up to nine copies of a single disc each time it is executed.
Because an entire dise cannot be duplicated in one pass, the master and copy dises must be
removed and reinserted several times during the copy process. The program provides all the
user prompts required for swapping the dises and will alert the user when the copy process is
complete. Upon completion, simply strike theE]key to return to the Level-3 Command
Mode. To exit this program prior to completing the copy dise, type OUT.

NOTE: Always write protect the master disc.
D FORMAT

2.07 This is a disc command that must be used to format a new dise. When executed, it
instructs the ENCORE to record track and sector boundaries on both sides of the disec. Each
side contains 34 tracks separated into 16 sectors each. A sector may contain up to 256 bytes
of program information or captured data. Dynamie allocation of disc space provides a
minimum of 27 904 bytes and a maximum of 196 608 bytes of memory for program storage. A
minimum of 49 152 bytes and a maximum of 237 568 bytes is available for captured data.
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EDIT

2.08 The EDIT command is designed to provide the user with program entry and edit
capabilities. It may be used in a command statement that accesses a program in storage or on
dise. It accesses a program by name, and may be used with the pound sign (#) and exclamation
point (!) to automatically allocate memory. Upon successful execution, the user may then
execute any of the EDIT commands shown in Table 7-2 to aid in writing and debugging a
COMBASIC program. Techniques for writing a COMBASIC program, while in the EDIT Mode,
are covered under paragraphs 3 and 4. The basic forms and uses of the EDIT command are
covered in the following paragraphs.

Page 7-4

EDIT. This command allows the user to edit the program currently residing in
storage or to write a new program that must be named using the SAVE command.

EDIT program name. When used with a program name, the EDIT command loads
the specified program from storage into source. If the specified program does not
reside in storage (has not been SAVE'd), a new program is initiated under the
specified name. Any program residing in source is lost if it has the specified name.

EDIT program name!. The addition of an exclamation point following the program
name automatically allocates source and object memory sufficient to edit and
execute the specified program. Re-allocation occurs only if the current allocation is
insufficient.

# EDIT program name!. This command performs the same function described
above except that the object and source memories are first reduced to their
minimum values of 4 096 and 256 bytes, respectively. Both memories are then
incremented in steps of 256 bytes each until sufficient memory is allocated for edit
and execution of the program. Since the minimum allocation is made, extensive
editing may result in the need to increase memory allocation beyond the original
requirements.

D EDIT program name. The D and space before EDIT initiates a search of the disc
for the specified program. If the program resides on dise, it is then transferred to
source where it can be edited. If it does not reside on dise (has not been D SAVE'd),
the ENCORE displays the message "ERROR #18" (NO SUCH DISC FILE).

D EDIT program name!. The addition of an exclamation point, as shown in this
statement, automatically allocates source and object memory for the disc edited
program.

# D EDIT program name!. This command performs the same function as D EDIT
program name except that the object and source memories are first reduced to their
minimum values of 4 096 and 256 bytes, respectively. Both memories are then
incremented in steps of 256 bytes each until sufficient memory is allocated for edit
and execution of the program. Since the minimum allocation is made, extensive
editing may result in the need to increase memory allocation beyond the original
requirements.



EDIT

2.09 In addition to the EDIT commands already discussed, there are two other methods of
entering the EDIT Mode:

a)

b)

If the user executes a program while in the EDIT Mode, the ENCORE will return to
the EDIT Mode when program execution is terminated by the CHAIN " " instruction
or by striking the key. A program is executed while in the EDIT Mode by using
the RUN command as described in Table 7-2.

A user defined function may also be used to enter the EDIT Mode. For example,
the keys could be used to first enter the EDIT Mode and then list the resident
program. The function would be entered in the ASGN Mode as follows: E = @
EDIT [=w |LIST [wm). The @ simulates striking the(w] key; EDIT is then auto-
matically executed from the Command Mode while LIST is executed from the EDIT
Mode.

2.10 Upon entering the EDIT Mode, the user may execute a wide variety of commands
designed to simplify the entry, edit, and debugging of COMBASIC programs. These commands
and edit keys are described in the following table. Each command must be terminated by a
carriage return, (=w]. The edit keys require no termination.

TABLE 7-2
EDIT COMMANDS AND KEYSTROKES

COMMAND/KEY FUNCTION
— - These keys position the cursor at any point on a program line.
l These keys are used to seroll through the program, line by line.
I Each time this key is struck, the program line is opened for

insertion of another character. The point of insertion is
indicated by the position of the cursor.

bC Each time this key is struck, a character is deleted from the
program line. The point of deletion is indicated by the position
of the cursor.

REPT Simultaneously depressing this key and any of the above keys
will cause continuous repeat of the desired keystroke.

VE This key allows the user to enter the Memory Allocation Mode,

STAT check memory size, and then return to the Edit Mode by
striking any other key in the main array.

RETURN This key terminates the current program line if the cursor

position is not within a string (inside quotation marks). It will

also delete a program line when the line number is typed as a
new line and terminated by two [ww]'s, e.g., 10
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TABLE 7-2

EDIT COMMANDS AND KEYSTROKES (Cont'd)

COMMAND/KEY

FUNCTION

DUMP line #

LIST line #
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LINE
FEED

A
4

CMD

ucC
ONLY

CLEAR

DUMP

HELP

LIST

LOAD

This key terminates the current program line and automatically
numbers the next line.

This key terminates a program line regardless of cursor
position. It is normally used to terminate a line while editing
inside a string (inside quotation marks).

This key is used to exit the Edit Mode and enter the Level-3
Command Mode.

This key is used to permit entry of lower case characters used
in strings or as byte variables. Striking the key once permits
entry of lower case characters. Striking the key a second time
returns to the normal upper case entry mode. The status of
the key is shown on the top line of the Edit Mode display.
As an aid in programming, each line of the program can be
typed in lower case. When the line is terminated, it will be
transformed to upper case and spaced automatically.

This key will erase the program line being written regardless of
cursor position.

The DUMP command will output the current program via the
XIO port (External IO) to a line printer, data recorder, etc..

When the DUMP command is followed by a space and a line
number, the remainder of the program, beginning at the
specified line number, is output via the XIO port.

This command will allow the ENCORE to define an error
message. v

This command will list the first 10 steps of the program.
The and cursor position keys are then used to seroll
through the program.

Note: Programs written in object code cannot be listed.

When LIST is followed by a space and a line number, 10 lines of
the source program are listed beginning with the specified line
number.

This command clears source memory and inputs program
instructions via the XIO port. After a program is loaded, it may
be assigned a name using the Level-3 Command SAVE program

name EE] .
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TABLE 7-2
EDIT COMMANDS AND KEYSTROKES (Cont'd)

COMMAND/KEY FUNCTION

NEW This command will erase the current ENCORE program from
memory (source buffer).

RENUMBER This command will instruct the ENCORE to renumber all
program steps beginning with 10 and in 10 step increments.
When the command is followed by a number (1-99), each step
will be incremented by that number, i.e., RENUMBER 2 | s |,
Type LIST to display the renumbered program. For debugging,
execute RENUMBER to locate GOTO or GOSUB instructions
referencing non-existent line numbers.

RUN This command will execute the current program. To run any
other program, you must first depress(]and then type the
program name.

RUN! This command instructs ENCORE to continually reallocate
memory to the object buffer until the entire object program can
be compiled. It is suggested that the program be fully debugged
before using RUN! because this command causes compile
without recording the line number on which an error occurred.
This command causes less object code to be generated and
therefore, faster program execution.

SAVE Transfers the current source program to storage overwriting
any program previously stored under the same name.

2.11 The EDIT Mode is also used to obtain a complete and up to date listing of any non-
proprietary program. This is acecomplished by loading the desired program into the ENCORE
source buffer and then LISTing the program to the CRT or DUMPing it to a hard copy device.
A typical procedure to LIST via the CRT is given below:

STEP PROCEDURE
1. From the Level-3 Command Mode, type D MENU [=w]and note a display of
- the disc menu.
2. Locate the desired program and note its correct name.
3. Strike the @ key to return to the Level-3 Command Mode and type D EDIT
program name m-j Note that the desired program is transferred to the
source buffer (ENCORE enters the EDIT Mode).

4, Type LIST[=w]to list the program. A hard copy may be obtained, using the
DUMP command, provided the correct XIO parameters are set and a hard
copy device is connected to the XIO port.
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HELP

2.12 The HELP command is designed as an aid to the user by providing a short explanation of
the ENCORE error codes. For example, assume that the user has forgotten to include a
hyphen in a screen position instruction and the ENCORE has responded by displaying "ERROR
10". Once the user recognizes "ERROR 10" as a syntax error, this display is sufficient to
suggest corrective measures. However, when the user is not familiar with the error message,
he simply types HELP=w]and an explanation of the error code is displayed, e.g., "SYNTAX
ERROR". Chapter 9 of the manual includes a complete list and description of all the error
codes.

IO

2.13 The IO Mode is designed to simplify operator selection of Input/Output parameters. It is
a read only memory object program and cannot be edited. It is accessed through the Level-3
Command Mode by typing 10 or in Level-1 and Level-2 by menu selection. It may also be
accessed through the COMBASIC program by executing the CHAIN "IO" statement. _Upon
entering the IO Mode, use the cursor position keys to change parameters. Striking the key
allows the user to enter separate parameters for each of the front ends (pin 2 and pin 3).
Strike the (] key to exit the IO Mode.

NOTE: The language and number of stop bits must be the same for both front ends.

2.14 Speed. Any speed from 10.0 up to 99 000 bits per second to three significant digits may
be entered (five digits maximum). For speeds greater than 999 baud, key in spaces to delete
digits or zeros as appropriate. For speeds under 999 baud, a decimal point must follow the
units digit. The three keystroke sequences that follow illustrate the use of the space and
decimal point when entering speeds:

100 baud = 1 0 0 SP(7]
75 baud = 7 5 . (1]
45.5 baud =45 .5 (1]

2.15 Syne. The syne sequence may consist of one or two characters as may be required for
synchronous operation. The normal sequence, also the power-up default, is SY SY. In a
bisynchronous environment employing a HEX 55 leading pad, the sequence should be changed
to i SY. To enter the syne sequence in HEX, simply strike the key, enter the sequence in
HEX, and strike the [E] key again to continue normal entries.

NOTES: 1) All characters are converted to the langauge and parity specified. 2) HEX
entries are not altered.

2.16 NRZI. This is an IBM encoding technique (Non-Return-to-Zero-Inverted) used in an
SDLC environment when a terminal must provide its own timing. It provides a signal change
any time a binary 0 is received, but not when a binary 1 is received. Strings of 0's provide
transitions used for receive synchronization. Strings of 1's cause zero insertion which again
provides synchronizing transitions. NRZI selections are only made in the SYNC, SDLC, or
TRAN modes.

2.17 Mode. The standard ENCORE operates in any one of four transmission modes: SYNC,
SDLC, TRAN, and ASYN. For synchronous (SYNC) operation, the ENCORE employs an
external clock and uses a sync sequence for data synchronization. When SDLC (Synchronous
Data Link Control) is selected, the ENCORE is capable of framing data blocks and calculating
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the Frame Check Sequences in compliance with the SDLC line protocol. In the transparent
mode (TRAN), an external clock is used for bit synchronization and unsynchronized data is
logged into the capture buffer (use 8-bit, no parity). In Level-1 and Level-2 display modes,
captured transparent data can be shifted, by the operator, one bit at a time until it becomes
intelligible. For asynchronous operation (ASYN), the intelligence bits are framed with a 2.0
unit stop pulse which the user may change to a 1.0 unit if desired. Operation in an
asynchronous environment usually requires an internal clock.

2.18 Stops. Selection of a stop interval is only offered in the asynchronous mode. The user
may choose either a 1.0 or 2.0 unit stop interval when external timing is provided, or 1.0, 1.5,
or 2.0 when internal timing is selected.

2.19 Clock. The choice of an internally or externally derived timing device is offered in all
modes. This is especially useful during operation as a terminal in a synchronous enivronment
when external timing is unavailable or suspected of being incorrect.

2.20 Parity. Six choices are available for parity selection: odd, even, none, mark, space, and
ignore. The correct choice is essential for several reasons: 1) In a synchronous environment,
character synchronization will not be attained without proper parity; 2) Certain program
mode instructions require the recognition of received characters. If the wrong parity is
selected, the characters will never be recognized; 3) When displaying logged characters in
their hexadecimal equivalent, selection of the wrong parity will change the HEX character;
and 4) In some cases peripheral equipment will require that the parity-bit of all characters be
the same logical state. Table 7-3 gives the number of bits and indicates whether a parity bit
is included for each of the languages currently available.

TABLE 7-3
LANGUAGES WITH PARITY

LANG BITS PARITY TOTAL
ASCII 7 YES 8
BAUDOT 5 NO 5
BCD 6 YES 7
BCDIC 6 YES 7
EBCDIC '8 NO 8
EXT BCD 7 YES 8
IPARS 6 YES 7
SBT 7 YES 8
SELECT 6 YES 7
XSs-3 6 YES 7
RMS 7 NO 7
RMS-2 7 NO 7
ASCII/KANA 7 YES 8
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2.21 Lang. In its standard configuration, the ENCORE is equipped to operate in five
different languages: ASCII, EBCDIC, SELECTRIC, BCD, and EXTERNAL BCD. Other
languages including IPARS, XS-3, BAUDOT, SBT, FIELDDATA, BCDIC, ASCII/KANA, RMS,
and RMS-2 are available as options. No more than three optional lenguages can be supplied in
any one unit.

Typical 10 Entry Procedure

2.22 The purpose of this procedure is to demonstrate, by example, the steps required for
proper selection of all IO parameters. Figure 7-2 shows the power-up default parameters.

STEP PROCEDURE

1. Upon entering the IO Mode, note a display similar to that shown below.

SET I~-O o8 g :a8:52

EEEEE - SO0

SYNC———5%5

NRZI ———HNO
MODE——=SYMNC

CLOCK-——ExT
PARITY-—ODD
LAMNG———ASCII

Fig. 7-2 Power-Up Default 10

2. Type in the desired speed entering spaces where digits are not required.
Follow the last entry with the (1] key.

3. If SYNC is not displayed and a sync sequence is required, strike the key
until MODE is selected. Then strike the 8 key until SYNC appears. Strike
the mkey twice and enter the sync sequence followed by the@ key. If
SYNC is displayed and a sync sequence is not required, simply strike

the [ ] key.
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10, KILL

STEP

PROCEDURE

5.

6‘

10.

11.

Select the appropriate response to NRZI by striking theE]key. Strike
the (] key to advance.

Select the operating mode by striking the Bkey until the desired mode is
displayed. Strike the [I] key to advance.

If operating asynchronously, select the stop unit interval by striking
theE]key until the desired interval is displayed. Strike the@ key to
advance.

Note: To choose a 1.5 unit stop interval, internal clock must be selected.

Select the timing source by striking the E—:] key until the desired source is
displayed. Strike the E] key to advance.

Select the parity by striking the E] key until the desired parity is displayed.
Strike the [D key to advance.

Select the language by striking theE]key until the desired language is
displayed.

These parameters now apply to both inputs (pins 2 and 3). To establish
separate parameters for pins 2 and 3, strike the key and note that the
appropriate pin appears on the top line of the display. Strike the key
again to change from pin 2 to pin 3 or both (no pin number displayed). The
method of entering parameters is the same regardless of which pin is
selected.

Strike the [w] key to exit the I0 Mode.

Note: The s [ and (") keys may all be used to edit IO para-
meters. m ’ B ’

KILL

2.23 The KILL command is used to erase programs from storage or dise, not from source. It
always includes a program name, which is separated from the word KILL by a space, and is
terminated with a carriage return.

o

KILL program name. This command erases a specified program from storage, not
from source or dise. When successfully executed, the program name and the words
"FILE GONE" are displayed. Any programs residing in storage are then shifted to
avoid fragmentation and a new program index is written.

D KILL program name. This command performs the same function as described
above except that the program to be erased must reside on disc.

Page 7-11



PUB. NO.

MENU

2.24 The

810-00184A

MENU command instruets the ENCORE to display a complete list of all programs in

storage or on dise. As with all commands, it is terminated with a carriage return.

Page 7-12

MENU. This command displays the list of programs currently residing in storage,
including system programs stored in ROM (Read Only Memory). The display, as
shown in Figure 7-3, always includes the real time clock and the name and total
number of source bytes required for each program. Programs labeled "ROM
OBJECT" are available to the user only in their existing forms and cannot be listed
or edited. The MENU display always begins with page 2 because page 1 contains
unalterable ROM programs. Programs are added to or deleted from the MENU using
the KILL and SAVE commands as described in paragraphs 2.23 and 2.26,
respectively. The MENU normally consists of two or more pages as indicated in the
display. To move from one page to another, use theandkeys. Depress
the E..J key to return to the Level-3 Command Mode.

ME L

ROM OBJECT
S

11+

G4z
TES
445

Fig. 7-3 Typical Storage Menu



MENU, RUN

e D MENU. This command performs the same function as MENU except that the
display contains a list of the programs currently residing on dise. Up to 48 programs
per page are displayed as shown in Figure 7-4.

SECTORS OF MENU PAGE
DISC SPACE NUMBER
LOST

— SECTORS
SECTORS OF e . _ OF DISC
DISC SPACE Sl - S ) STORAGE
USED IR - EEGDeE . . - K : REMAINING

_______ CpEEE cEmE. .. - [ :
Fig. 7-4 Typical Disc Menu

RUN

2.25 The RUN command is designed to execute programs. It is entered in several different
forms and can be used to allocate both object and source memory. In some forms, the key
word RUN is understood and need not be typed when the command is entered. The various
forms of RUN are described below.

e RUN. When using this form of the RUN command, the program to be run must
currently reside in the source memory and there must be sufficient objeect memory
allocated to permit execution. If there is insufficient memory allocated, the
ENCORE will display "ERROR #07", indicating that there is "NOT ENOUGH ROOM"
to compile the program.

e RUN! When using this form of the RUN command, the program to be executed
must be stored in the source buffer. The ENCORE is then instructed to
automatically reallocate memory from the capture buffer to the object buffer in 256
byte increments until the program compiles. In addition, 7 bytes of instruction
overhead are dropped from the object code. These 7 bytes are normally used to
identify the line number on which an error has occurred during processing. Because
this information is dropped, the line number is not displayed with the error message.
For this reason, programs executed with RUN! must be thoroughly debugged before
execution. If RUN! is used and there is more than sufficient memory allocated, the
object buffer will not be reduced, but the overhead is still dropped. RUN! may be
used to execute a program using the least possible amount of memory.
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Program name. This command transfers the specified program from storage to the
source buffer and then compiles and executes it.

NOTE: Do not modify and execute an existing program until the modified program
has been saved under a new name. If this command is used and the modified
program has mnot been saved, the original program will be executed and all
modifications will be lost.

Program name!. This command transfers the specified program from storage to the
source buffer and then allocates memory, compiles, and executes the program in the
same manner as RUN!.

# program name!. This command performs the same function as program
name except that the object and source memories are first reduced to their
minimum values of 4 096 and 256 bytes, respectively. Both memories are then
incremented in steps of 256 bytes each until sufficient memory is allocated for edit
and execution of the program.

D program name. This command is used to execute a program stored on dise. It
instructs the ENCORE to search the disc for the named program, transfer the
program to source, and then execute it. A program with the same name already in
source or storage will not be executed.

D program name!. This command performs the same funetion described above
except that the required amount of source and object memory are automatically
allocated.

# D program name!. This command performs the same function as D pro-
gram name except that the object and source memories are first reduced to their
minimum values of 4096 and 256 bytes, respectively. Both memories are then
incremented in steps of 256 bytes each until sufficient memory is allocated for edit
and execution of the program.



SAVE

SAVE

2.26 The SAVE command is designed to provide permanent storage of programs in non-volatile
storage memory or on a properly formatted disc. In either case, programs are only transferred
to storage or dise via source memory as shown below.

-

STORAGE SOURCE DISC

In addition, programs can only be placed in source through use of the EDIT commands as
described earlier. As an example, assume that a program on disc is to be SAVE'd in storage.
The user must first execute a disc edit command, e.g., D EDIT program name, to transfer the
desired program from dise to source. Successful execution of this command then places the
ENCORE in the Edit Mode where the program is now transferred to storage using the SAVE
command. This places the program in storage under its original name. To save the program
under a different name, the SAVE program name command is executed from the Level-3
Command Mode. The following paragraphs detail the various methods of executing the SAVE
command.

e SAVE. This command transfers an already named program from source to storage
and it is executed from the Edit Mode or the Level-3 Command Mode. It instructs
the ENCORE to search the program index until the original version of the program is
found. Delete the original version, move all subsequent programs forward in
storage, store the revised version behind all other programs, and update the index.
If the program is not in the index, it will be stored behind all other programs and the
index will be updated. If the program in not named, the ENCORE will display the
message "NO NAME".

e SAVE program name. This command is used to name or rename the program in
source and transfer it to storage. If renaming a program, the original program is
erased from storage using the KILL command as described earlier under paragraph
2.22. If the new program name is already used, the ENCORE will display the
message "NAME USED". At this point, a new name must be chosen or the previously
saved program with the same name must be erased. To save a new program under a
previously used name, use the exclamation point (!) in conjunction with the SAVE
command as described below.

e SAVE program name!. The addition of an exclamation point (!) to the SAVE
program name command instructs the ENCORE to erase the original program from
storage and transfer the current source program to storage under the same name.
Do not use this form of the SAVE command unless you are sure that the previously
stored program is no longer needed.

e D SAVE. This command performs the same function as SAVE except that the
program to be saved is transferred from source to dise.
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e D SAVE program name. This command performs the same function as SAVE
program name except that the program to be saved is transferred from source to
dise. The message "NAME USED" indicates the need to D KILL the previous
program or repeat the command using an exclamation point (!) as shown below.

e D SAVE program name!. This command performs the same function as SAVE
program name except that the program to be saved is transferred from source to
dise. Again, do not use this command unless you are sure that the program, bearing
the same name on dise, is no longer needed.

TIME

2.27 The TIME Entry Mode allows the user to set the internal real time clock. TIME is a
system program and cannot be edited. It is accessed from the Master Directory by selecting
item @ or from Level-3 by typing TIME@ . It may also be accessed from a COMBASIC
program by executing the statement CHAIN "TIME". While in the TIME Entry Mode, the
ENCORE display appears as shown in Figure 7-5. The and[:D keys are used to direct the
cursor to the DAY, HOUR, or MINUTE where the date and time are entered in numerical form
and terminated by striking the@,[E], or key. The Julian date is the first entry
required. It is made by typing the appropriate date (1 through 365), but any number from 0
through 999 is acceptable. The hour is entered by typing any number from 1 to 23. The minute
is the last entry and is entered by typing any number from 0 to 59. When the desired date and
time are entered, strike the [E] key to restart the clock and return to the Level-3 Command
Mode.

Running
Date/Time
Display

Reverse Video
Marks Variable
Data Field

Fig. 7-5 TIME Entry Mode
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STATUS/MEMORY ALLOCATION/ (%]

2.28 The Memory Allocation
or Variable Entry Status
Mode is entered from the
Level-3 Command Mode or
the Edit Mode by striking
the (%] key. This mode allows
the user to view the present
memory allocation and to
change it if desired. Upon
entering the Status Mode, the
ENCORE first displays the
status of the memory as
shown in Figure 7-6. This
display includes the total
memory available, the
amount used, and the amount
left. The date and time are
also shown.

Fig. 7-6 Status Mode

2.29 While in the Status
Mode, the user may manually
reallocate memory by strik-
ing the (%) key again to ob-
tain the Variable Entry dis-
play shown in Figure 7-7. In
this mode, the cursor position
keys are used to move from
object to source and to in-
crease or decrease memory
allocation. The figure shows
the default allocation made
during power-up (no auto-
matiec memory allocation).

NOTE: When changing
memory allocation in
this mode, the source,
object, and capture
memories are effectively
cleared.

Fig. 7-7 Variable Entry Mode
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2.30 Automatic memory allocation, as mentioned earlier, allows the user to assign memory
during the execution of the various EDIT and RUN commands. This is accomplished by
including one or two special symbols in the command statement. The pound sign (#) is used to
reduce the object and source memories to their minimum values. The exclamation point (1) is
used to reallocate object and source memory to the minimum values required for execution of
the desired program. To allocate specific amounts of memory, the pound sign is first followed
by the object allocation and then by the source allocation. Some examples of acceptable
syntax are shown below:

EXAMPLES:
RUN! (e )
program name! [(xw]
D program name! [w]

!
# D program name+ Reallocate object and source buffers to mini-
# 16, 10, program name mum required to execute program.

Increase source buffer 17 increments (17 x
256) above minimum (256) allocation.

Increase object buffer 62 increments (62 x
256) above minimum allocation (4K).

Reduce object and source buffers to minimum
allocations; Object = 4 096 bytes, Source =
256 bytes, and Capture = 22 272.

XIO

2.31 The External I0 Mode (XIO) is designed to permit operator selection of external IO
parameters for interface with equipment connected to the rear panel XIO port (configured as
DCE, data input on pin 2, output on pin 3). It is accessed in Level-3 by typing XIO or in
Level-1 and Level-2 by menu selections. It may be accessed through the COMBASIC program
by executing the CHAIN "XIO" statement. The XIO Mode allows the user to set external IO
parameters to input/output programs while in the EDIT Mode using the LOAD or DUMP
commands or to output data from the capture buffer under Level-1 program control. Programs
are always output in ASCIl. Data from the ecapture buffer is always output in the same
language as captured (langauge set in I0) with the data byte set as shown in Table 7-4. While
in the XIO Mode, the user selects any one of 16 operating speeds, shown in Table 7-5, where
the data byte may consist of 5, 6, 7, or 8 bits, may have odd, even, or no parity, and may
include from 0 to 9 null character period to permit actual carriage return of an external
device. All entries are made by simply using the and keys to change cursor position and
the E]and [Dkeys to change parameters. Once the correct parameters are established,
striking the E] key terminates the entries. A typical XIO Mode display is shown in Figure 7-8.
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TABLE 74
XIO BIT AND PARITY SELECTION

BITS
LANGUAGE (Excluding Parity) PARITY
BAUDOT 5 NONE
IPARS 6 NONE
SELECTRIC 6 ODD or EVEN
BCD 6 ODD or EVEN
ASCII 7 ODD or EVEN
EXT BCD 7 ODD or EVEN
EBCDIC 8 NONE
TABLE 7-5
XIO SPEEDS
50 150 1 800 4 800
75 300 2 000 7 200
110 600 2 400 9 600
134.5 1 200 3600 19 200

Fig. 7-8 XIO Mode Display
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3. COMBASIC PROGRAMMING

3.01 The

reference.

following paragraphs include general information of value to the user in writing
COMBASIC programs. Immediately following this information are several example programs
that serve to illustrate programming techniques and will help you to write your own programs.
These examples are followed by the complete instruction set, listed alphabetically for easy
Throughout the instruction set, you will find many examples of COMBASIC
statements showing the correct syntax used when entering an instruction. In some cases, these

examples may run as short programs; in other cases, they only illustrate syntax.

PROGRAMMING RULES AND AIDS

3.02 The following rules and aids will simplify the writing and debugging of your COMBASIC
program. The rules always apply, the aids and hints are used at your discretion.
RULES
e Each program line must begin with a line number.
e No two lines méy have the same line number.
e Program lines are executed in order by line number.
e Each line must include at least one COMBASIC instruction.
e  Multiple instruction lines are permitted with the following restrictions:
1) FOR/NEXT instructions cannot be included on the same line.
2) WHEN ___ GOTO must be the last statement on the line.
e Each program line must be terminated using the y y or key.
e Keyboard entry of spaces to separate line numbers, instructions, and variables i
optional.
e Commas must be used to separate variables.
e String constants must be enclosed in quotation marks.
e Programs accessed by BOOT, CALL, or CHAIN must reside in storage.
e The maximum number of program lines is 320.
e A program name must begin with a letter (A-Z), contain no spaces, commas,
exclamation points, or pound signs, and consist of no more than ten characters.
® Quotation marks within a string must be entered twice, e.g., " ""TEST" ".
e String variables are automatically reinitialized upon program execution; integer,
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COMBASIC PROGRAMMING, PROGRAMMING RULES AND AIDS, OPERATORS

PROGRAMMING AIDS

e Use the REMARK statement whenever possible to describe significant events within
the program.

e Increment line numbers by 10 to make room for future revisions. After line 10 is
typed, subsequent line numbers may be generated automatically by terminating each
line with (i8] instead of (7] or (=],

e The key is used to terminate a line regardless of cursor position.
The (%) and [ =w ]keys are only used if the cursor is outside quotation marks.

e To edit an existing line, type the line number and (=], Strike the[=w]key twice to
delete the line.

e Line numbering errors are pinpointed using the RENUMBER command.

e Unless memory is short, do not reuse variables.

e Whenever programming in a real time environment, consider the overhead processing
time required to execute the COMBASIC instruction. Any values that can be
established prior to interrogation of the data stream should be established in the
beginning of the program. Also, when executing the program, use the RUN! or
the program name! command. Instruction execution times are given in Appendix C.

OPERATORS

3.03 Operators perform mathematical or logical operations on numeric values, and, in some
cases, on strings. COMBASIC operators include those which perform arithmetie, relational,
and logical operations as shown in Table 7-6. The arithmetic and relational operators are
detailed in the discussion of PRINT, LET, and IF statements, beginning on pages 7-87, 7-77,
and 7-74, respectively. Logical operators are used only with the LET statement as shown in
the following examples.

AND: This operator instructs the ENCORE to perform a logical AND of two byte
variables. Execute the example program given below, typing an upper case A and B
in response to the prompts "ENTER a" and "ENTER b". Note that the results agree
with the proof shown below. For an example of how to enter a COMBASIC program,
refer to paragraph 4, EXAMPLE PROGRAMS, beginning on page 7-51.

EXAMPLE:

10 LET PARITY= IGNORE

20 LET LANG= "ASCII"

30 SCREEN CP=7-1"AND BYTE VARIABLES"LR"a AND b=c"LR
40 INPUT "ENTER a, ANY CHARACTER",a

50 SCREEN LR

60 INPUT "ENTER b, ANY CHARACTER",b

70 SCREEN LR

80 LET c=a AND b

90 PRINT %3.0, a, " AND ", b, " = ", ¢, " DECIMAL "

100 PRINT " ", [a], " AND ", [b], " = ", [c], ™ ASCII "
110 WAIT 5000
120 GOTO 30

Page 7-21



PUB. NO. 810-00184A

SAMPLE RUN:

AND BYTE VARIABLES

a AND b=c
ENTER a, ANY CHARACTER
ENTER b, ANY CHARACTER
65 AND 66 = 64 DECIMAL
A AND B = @ ASCII

NOTE: The LET statement may also be used to AND a byte variable with an integer

with a

value from one to 255 (LET e=a AND 66).

PROOF, LOGICAL AND:

A=65
B=66
Q=64

e OR:

128 64 32 16 8 4 2 1
1 0 0o 0 0 0
0 1 0 0 0 o0
0 1 0 0 0 0 O

This operator instructs the ENCORE to perform a logical OR of two byte

variables. Execute the example program below, entering an upper case A and B in
response to the prompts "ENTER a" and "ENTER b". Note that the results agree
with the proof shown below.

EXAMPLE:

10
20
30
4o
50
60
70
80
90
100
110
120

LET PARITY= IGNORE

LET LANG= "ASCII"

SCREEN CP=6-1'OR BYTE VARIABLES"LR"a OR b=c"LR
INPUT "ENTER a, ANY CHARACTER",a

SCREEN LR

INPUT "ENTER b, ANY CHARACTER",b
SCREEN LR

LET c=za OR b

PRINT %3.0, a, "OR ", b, " = "

320

9
PRINT " ", [a], "OR ", [b], " =
WAIT 5000
GOTO 30

, [el

SAMPLE RUN: (Enter A and B)

OR BYTE VARIABLES

a OR b=c

ENTER a, ANY CHARACTER

ENTER b, ANY CHARACTER
65 OR 66 = 67
AORB-=C

NOTE: The LET statement may also be used to OR a byte variable with an integer
(LET c=a OR 66).
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PROOF, LOGICAL OR:
128 64 32 16 8 4 2 1

A=65 0 1 0 0o 0 0 o0
B=66 0 1 0 0 0 0 1 0
C=67 0 1 0 0o 0 0 1

RTL: This operator instructs the ENCORE to take a given byte variable and rotate
the bits comprising that variable to the right a specified number of times; no bits
are dropped, regardless of the number of rotates. The number of bits moved to the
right is indicated by the integer immediately following RTL (LET a=a RTL 3). In
addition, the RTL argument can be used in combination with any of the logical
operators (LET a=a RTL 3 AND a RTL 1). Execute the example program given
below and note that the results agree with the proof.

RTR: This operator is the same as RTL except that the bits are rotated to the left.
EXAMPLE:

10 SCREEN CP=3-1"ROTATE BITS TO THE RIGHT"LR
20 LET LANG= "ASCII"

30 LET PARITY= IGNORE

40 INPUT "ENTER a, ANY CHARACTER",a

50 SCREEN LR

60 PRINT "a =", a, " = ", [a]

70 LET a=a RTR 1

80 PRINT "a RTR 1 =", a, " = ", [a]

90 WAIT 5000

100 GOTO 10

SAMPLE RUN: (Enter B)

ROTATE BITS TO THE RIGHT
ENTER a, ANY CHARACTER

a=z66 =B

a RTR 1 = 33 = !

PROOF, LOGICAL RTR:
128 64 32 16 8 4 2 1

A=65=A

A RTR 1=160=

a RTR 2= 80= p
a RTR 3= 40= (

o O - o
O O
[ —)
o~ O o
- o o o
o o ©o o
o o o o
O O O M
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e XOR: This operator instructs the ENCORE to perform a logical XOR of two byte
variables. Execute the following example entering an upper case A and B in
response to the prompts "ENTER a" and "ENTER b". Note that the results agree
with the proof.

EXAMPLE:

10 LET LANG= ™ASCII"

20 LET PARITY= IGNORE

30 SCREEN CP=6-1"XOR BYTE VARIABLES"LR"a XOR b=c"LR
40 INPUT "ENTER a, ANY CHARACTER",a

50 SCREEN LR

60 INPUT "ENTER b, ANY CHARACTER",b

70 SCREEN LR

80 LET c=a XOR b

90 PRINT %3.0, a " XOR ", b, " = ", ¢

100 PRINT " ", [a], " XOR ", [b], " = ", [e]
110 WAIT 5000

120 GOTO 30

SAMPLE RUN:

XOR BYTE VARIABLES

a XOR b=c
ENTER a, ANY CHARACTER
ENTER b, ANY CHARACTER

65 XOR 66 = 3
A XOR B =
NOTE: The LET statement may also be used to XOR a byte variable with an integer

(LET c=a XOR 66).

PROOF, LOGICAL XOR:

A=65
B=66
EX=3
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OPERATORS, VARIABLES, Integer Variables

TABLE 7-6
INSTRUCTION OPERATORS

INPUT OPERATION INPUT OPERATION

ARITHMETIC LOGICAL

+ Add AND Logical "AND"

- Subtract OR Logical "OR"

* Multiply XIO Logical "XIO"

/ Divide RTR n Rotate to the right n bits

RTL n Rotate to the left n bits

RELATIONAL

< Less than

= Equal to NOTES: 1) The logical operators are not

used in the IF statement. 2) RTR and RTL

> Greater than include a wrap around of the carry bit.
<> Not equal to
=< or < = Less than or equal to
=>o0r > = Greater than or equal to
VARIABLES

3.04 Variables are names used to represent values in a COMBASIC program. There are four
types of variables in COMBASIC: integer, floating point, string, and byte variables.

A. Integer Variables

3.05 An integer variable, represented by any upper case letter A through Z, may contain any
positive or negative whole number from zero through 32 767. Integer variables are used when
working with relatively small numbers. They are stored within the Level-3 operating system
RAM as two 8 bit bytes and are initialized to zero only during the power-up sequence or under
program control. It is the programmer's responsibility to determine whether initialization is
required and to include the appropriate steps within the program. Since initialization is under
program control, it is possible to pass values from one program to another. The contents of
integer variables may be moved to byte variables provided the value is between 0 and +255.
The contents of any integer variable may be moved to a floating point variable regardless of
the value of the integer variable. Table 7-7 lists those COMBASIC statements that may be
used with integer variables. Additional information is found in the alphabetical listing of
COMBASIC instructions beginning on page 7-61. The following are examples of integer
variables and proper syntax used in the COMBASIC statements.
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EXAMPLE: Addition

10 LET A=0, B=0, C=0

20 LET A=A+1, B=B+1, C=A+B
30 SCREEN Z

40 WAIT 1000

50 PRINT %5.0, C

60 GOTO 20

EXAMPLE: Subtraction
10 LET A=1000, B=500, C=0
20 LET C=A-B
30 PRINT %5.0, C
EXAMPLE: Multiplication. The product must be stored in a floating point variable.
10 LET A=1000, B=5
20 LET FA=A%*B
30 PRINT %5.0, FA
EXAMPLE: Division. The quotient must be stored in a floating point variable.

10 LET A=1000, B=5
20 LET FAzA/B
30 PRINT %5.0, FA

EXAMPLE: All math is performed left to right without regard to parenthetical notation.
10 LET A=100, B=5, C=2
20 LET FA=A#B/C
30 PRINT %5.0, FA
EXAMPLE: MOVE
10 LET A=0, B=100
20 LET A=B
30 PRINT %5.0, A, B
EXAMPLE: RELATIONSHIPS >, <, =>, =<
10 LET A=50, B=100, C=500, D=250
20 IF A+B < C-D GOTO 40

30 STOP
40 PRINT %5.0, A+B, C-D
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TABLE 7-7
COMBASIC STATEMENTS USING INTEGER VARIABLES

STATEMENT COMMENTS

FOR A=BTO C In the FOR/NEXT loop, the value of A is

NEXT A incremented from the value of B to C.

IF A=B GOTO 100 If the value of A and B are equal, a conditional
jump (GOTO or GOSUB) is executed.

INPUT A The value of A is a numerical input from the
keyboard. Use[=ws]to terminate.

LET A=1000 The value of A is set to 1 000.

LET A=B The value of A is set equal to the value of B.

LET A=LEN A$ A = the number of characters in the string.

ON A GOTO 90, 210, 430 A is equal to the positions following GOTO, e.g.,
90 = position 1 (A=1), 210 = position 2 (A=2), etec..

PRINT %5.0, A The value of A is printed with 5 digits before the
decimal point and 1 digit after.

PRINT A$(A, B) A and B represent beginning and ending characters
within the string.

READ A The value of A is an integer read from the DATA
statement.

SCREEN P=A-B A and B represent screen positions. The A is
character position, the B is line number.

SCREEN S=A-B A and B represent the number of characters and
number of lines that can be displayed. Variables
are limited to the characters A through Y.

WAIT A A = time in milliseconds.
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B. Floating Point Variables

3.06 Floating point variables are represented in COMBASIC by an upper case F followed
immediately by any upper case letter A through Z (FA-FZ). They may contain any positive or
negative number from zero through .999999 E 37 and are primarily used for calculating with
very large numbers. Floating point variables are initialized to zero only during the power-up
sequence. It is, therefore, the programmer's responsibility to initialize the values of the
floating point variables within the program. Since initialization is under program control, it is
possible to pass values from one program to another. The contents of floating point variables
may be moved to integer variables provided the value is between zero and 32 767 or to byte
variables provided the value is a whole number between 0 and +255. Floating point variables
are accurate to six significant digits. Table 7-8 lists those COMBASIC statements that may be
used with floating point variables. Additional information is found in the alphabetical listing
of COMBASIC instructions beginning on page 7-61.

EXAMPLE: Addition

10 LET FA=0, FB=""7, FC=100

20 LET FA=FB+FC

30 PRINT %5.0, F¢'™FB, FC
EXAMPLE: Subtractioii

10 LET FA=0, FB=£0, FC=100

20 LET FA=FB-FC g

30 PRINT %5.0, FA, FB, FC
EXAMPLE: Multiplication

10 LET FA=-123, FB=1.23, FC=FA*FB
20 PRINT %3.3, FA, FB, FC

EXAMPLE: Division -
10 LET FA=0, FB=10, FC=3.2

20 LET FA=FB/FC
30 PRINT %3.3, FA, FB, FC
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TABLE 7-8
COMBASIC STATEMENTS USING FLOATING POINT VARIABLES

STATEMENT COMMENTS

IF FA=122.2 GOTO 100 FA may be set equal or not equal to another
floating point variable, integer, or arithmetic
expression.

INPUT FA The value of FA may be input to any number
between 0.000000 and +0.999999 E 37.

LET FA=12.1288/2 FA may be set equal to an arithmetic expression
or any number from 0.000000 to +0.999999 E 37.

LET FA=MSTM FA may be set equal to the value of the
measurement timer.

LET FA=SPEED FA may be set equal to the IO speed.

LET SPEED=FA The 10 speed may be set to the value of FA.

PRINT %2.4, FA Used with PRINT %, the value of FA is printed in

the specified format, e.g., 12.1234.

C. String Variables

3.07 String variables are represented by an upper case letter immediately followed by a dollar
sign (A$-Z$). String variables are used for storing alphanumeric information. The maximum
length of a string variable is limited only to the amount of object memory available. At
compile time, the starting and ending addresses for each string variable are established.
Before using a string variable, it must be dimensioned by a DIM statement. At compile time,
the DIM statement establishes the maximum number of characters that may be contained
within the string. The actual length of a string variable during program execution is
determined by the length of the data moved to the string. It is possible to select certain
positions of a string by indexing with integer variables or constants. Table 7-9 lists those
COMBASIC statements that may be used with string variables. Additional information is found
in the alphabetical listing of COMBASIC instructions beginning on page 7-61.

EXAMPLES:
10 DIM A$=100, B$=100 10 DIM A$=100
20 LET A$="THE QUICK BROWN FOX" 20 LET A$="THE QUICK BROWN FOX"
30 PRINT A$ 30 LET A=1, B=1
40 LET B$=A$ (1,9) 40 PRINT A$ (A,B):
50 PRINT B$ 50 LET A=A+1, BzB+1
60 IF A$ (A,B)="X" GOTO 80
70 GOTO 40
80 PRINT A$ (4,B)
90 STOP

Page 7-29



PUB. NO. 810-00184A

EXAMPLES: (Cont'd)

10 DIM A$=100

20 LET A=0

30 FOR T=1 TO 100

40 LET A=A+1

50 LET A$ (A,A)="X"
60 NEXT T

70 PRINT A$

3.08 It is also possible to pass string variables from one program to another, but the user must
be careful to observe the following techniques:

1. Use the CHAIN statement to execute the second and all subsequent programs to
which the string(s) is transferred.

2. In each subsequent program, redimension the string(s), e.g., DIM A$=100, B$=200.

3. In each subsequent program, save the original string using the LET statement, .eg.,
LET A$(18,18)="*",

3.09 The LET statement (item 3 above) is used to save the original string by resetting the
string pointers in memory. Normally cleared during execution of the CHAIN statement, these
pointers allocate original memory to the original string. As a result, the area in memory
reallocated to the string is not overwritten during compile of the CHAINed program.

EXAMPLES:
PROGRAM A PROGRAM B
10 DIM A$=100 10 DIM A$100
20 LET A$="PROGRAM A MESSAGE" 20 LET A$(A,A)="#n
30 LET A=LEN A$ 30 PRINT A$
40 CHAIN "B"
OR
PROGRAM A PROGRAM B
10 DIM A$=18 10 DIM A$=18
20 LET A$="PROGRAM A MESSAGE" 20 LET A$(18,18)=n#n
30 CHAIN "PROGMB" 30 PRINT A$
NOTES:

(1) Integer variables remain unchanged from one program to another unless re-
initialized, e.g., A=0, B=0.

(2) Use any character including "space" to save the desired string, .e.g, LET
A$(18,18)="*", A$(18,18)="", or A$(18,18)="A".

(3) The saving character ("*", "space", "A", ete.) is also printed.
ng
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NOTES: (Cont'd)

String Variables

(4) The portion of the LET statement in parenthesis determines the number of
characters to be printed from the new string and the size of the original string.

(5) Dimension statements for transferred strings must be executed before the dimension
statements associated with any new strings.

TABLE 7-9

COMBASIC STATEMENTS USING STRING VARIABLES

STATEMENT

COMMENTS

DIM A$=10 or DIM A$(10)
DISP SA$
DISP IA$

DLC A$=B$C$
DLC A$=B$, C$

DLC A$= B$,, C$

IF A$=B$ GOTO 100

IF A$="ABCD" GOSUB 100

IF A$(2,3)="BC" GOTO

INPUT A$

LET A$="ABCD"
LET A$="AB(C)D"

A$ may not consist of more than 10 characters.
Search the capture buffer for the string A$.

Search the capture buffer for the string A$ ignoring
parity.

Format the strings as required for one SDLC frame.

Format the string required for two frames showing a
flag.

Format the string as required for two SDLC frames
using two flags.

If the strings A$ and B$ are equal, a conditional
jump (GOTO or GOSUB) is executed.

If the string A$ is equal to the string constant
ABCD, a conditional jump (GOTO or GOSUB) is
executed.

If specified characters within a string (2,3) are equal
to the string constant ("BC"), a conditional jump
(GOTO or GOSUB) is executed.

Letters and/or numbers comprising A$ are entered
on the keyboard. The entry is terminated by striking
the (7] key.

Set A$ equal to the string constant "ABCD".

Set A$ equal to the string constant "ABCD", but the
third character's parity bit is incorrect.
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TABLE 7-9

COMBASIC STATEMENTS USING STRING VARIABLES (Cont'd)

STATEMENT

COMMENTS

LET A$=B$(2,4)

LET A$(2)="BCD"

LET A=LEN A$

LET A$=RTC

LET A$(2,4)=atoc

LET A$(1,5)=CBUFB(6,10)

LET A$(1,5)=CBUFE(1,5)

LET A$(2,3)="BC"

LET BCS ab=A$, B$

PRINT A$
PRINT A$(2,4)
WHEN P2=" 3 "A$ GOTO

Set A$ equal to the second through the fourth
characters of B$.

Set A$, beginning with the second character, to
"BCD".

Integer variable A is set equal to the number of
characters in A$.

Set A$ equal to the value of the Real Time Clock.

Set the second, third, and fourth characters of A$
equal to byte variables a, b, and c.

Set the first five characters of A$ equal to the sixth
through tenth characters in the capture buffer.

Set the first five characters of A$ equal to the last
five characters of the capture buffer.

Set the second and third characters of A$ equal to B
and C.

Set byte variables equal to the block check char-
acters produced by the contents of A$ and B$.

Print the contents of AS$.
Print the second, third, and fourth characters of A$.

Execute a conditional jump (GOTO or GOSUB) after
the first three characters of A$ are received.

D. Byte Variables

3.10 Byte variables are represented by the lower case letters a through z and may contain any
whole, positive number from zero through 255. Each byte variable is stored within the Level-3
operating system RAM in one 8 bit byte. Byte variables are used when working with small
numbers. They can also be used to store any single character, since all characters have a
decimal value between zero and 255. Byte variables are initialized to zero only during the
power-up sequence. It is, therefore, the programmer's responsibility to initialize the values of
all byte variables used within his program. Since initialization is under program control, it is
possible to pass values from one program to another. The contents of byte variables may be
moved to integer variables, floating point variables, and string variables. Whenever the byte
variable is used with the PRINT statement, the decimal value (zero to 255) will be printed
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unless the byte variable is enclosed in brackets.
Table 7-10 lists those COMBASIC statements that may be used with
Additional information is found in the alphabetical listing of COMBASIC
instructions beginning on page 7-61.

character is printed.
byte variables.

EXAMPLES:

10
20
30
4o
50
60
70

10
20
30
4o
50
60

LET a=0
FOR T=1 TO 128
SCREEN Z

PRINT %3.0, a, "=", [a]

WAIT 1000
LET a=a+1
NEXT T

LET X=0, a
PRINT a, [
LET A=a, B=
PRINT A, B
LET a=a-1, b=b-1
PRINT a, [a], b, [Db]

Byte Variables

When enclosed in brackets, the ASCI

10 DIM A$=128

20 LET a=0

30 FOR T=1 TO 128

4o LET A$(T,T)=a TO a
50 LET a=a+1

60 NEXT T

70 PRINT A$

TABLE 7-10

COMBASIC STATEMENTS USING BYTE VARIABLES

STATEMENT COMMENTS

DISP C Convert data in byte variable d to no parity
ASCIL

DISP D Display data and attribute as stored in byte
variable d and a, respectively.

DISP F Set byte variable o to 1 or 0 to correspond with
the overwritten or non-overwritten state of the
capture buffer.

DISP G Get data and attribute at previously specified
CBUF address, and place in byte variables d and s,
respectively.

DISP H Convert data in byte variable d to HEX.

DISP L Shift byte variable d one bit to the left.

DISP P Set byte variable a to binary 10000000 if parity of
byte variable d does not agree with IO.

DISP R Shift byte variable d one bit to the right.
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TABLE 7-10

COMBASIC STATEMENTS USING BYTE VARIABLES (Cont'd)

STATEMENT

COMMENTS

DISP dBG

DISP SA$

DISP SAI$
IF a=b GOSUB

IF a="A" GOTO

IF a=A GOSUB

IF a+2=b/2 GOTO

IF a=32 GOTO

INPUT a

LET a=aLANG

LET a=aLPAR

LET a=aHEX

Page 7-34

Set byte variable o to indicate data overwrite
and/or data lost.

Set byte variable a to 0 after successful search of
capture buffer for specified string, AS$.

Same as above but parity is ignored.

If the a is equal to b, a conditional jumper (GOTO
or GOSUB) is executed. The byte variable may
range in value from 0 to 255 and may be used with
< or >,

If a is equal to the character "A" of the IO
language and parity, a econditional jump (GOTO or
GOSUB) is executed.

If a is equal to an integer variable (0-255), a
conditional jump (GOTO or GOSUB) is executed.

Byte variables may be used in an IF expression
employing arithmetic operators and a conditional
jump (GOTO or GOSUB).

If a is equal to a decimal 32, a conditional jump
(GOTO or GOSUB) is executed. The variable may
range in value from 0 to 255 and may be used with
< or >

Keystroke is input as a byte variable in the IO
language.

Convert ASCII byte variable to the equivalent in
the IO specified language.

Convert parity of the byte variable to agree with
the 10 specified parity.

For BCD, IPARS, and SELECTRIC, reverses order
of bits 0 through 6.



Byte Variables

TABLE 7-10

COMBASIC STATEMENTS USING BYTE VARIABLES (Cont'd)

STATEMENT COMMENTS

LET a="A" Assign the 8-bit value of "A" (11000001) to byte
variable a.

LET a="(A)" Assign the 8-bit value of "A" to byte variable a
with incorrect parity (01000001).

LET a=A$(A) Assign the 8-bit value of the character within A$
specified by the value of integer variable A.

LET a=DSTAT Assign the dise status byte to byte variable a.

LET a="[FF]" Assign the HEX value, FF, to byte variable a.

LET a=0B "11111111"

LET a=0H "FF"
LET a=00 "377"
LET a=255

LET A$(2,4)=a to c

LET BCS ab=A$

LET c=a AND b+2

LET XIOP=a

ON a GOTO

ON a-64 GOTO

PRINT a

PRINT [al]

Assign the bit configuration, "11111111", to byte
variable a.

Assign the HEX value, FF, to byte variable a.
Assign the octal value, 377, to byte variable a.
Assign the decimal value, 255, to byte variable a.

Set second, third, and fourth characters of A$
equal to a, b, and c.

Set two character BCS for A$ into a and b.

Assign the value of the expression a AND b+2 to
byte variable e. Used with all logical operators
and arithmetic operators + and -.

Set XIO parameters as specified in byte variable
a.

Provide multiple branching to the line number
whose order following GOTO corresponds with the
value of the byte variable.

Same as above using an expression and the
operators + and -.

Print decimal value of a.

Print character represented by the 8-bit binary
configuration of a.
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TABLE 7-10
COMBASIC STATEMENTS USING BYTE VARIABLES (Cont'd)

STATEMENT COMMENTS

SCREEN Ga Place byte at current screen position into byte
variable a.

WHEN KBD a GOTO Executes a conditional jump (GOTO or GOSUB)
upon input of a byte via keyboard.

WHEN P2a Input byte variable via pin 2.

WHEN P3a Input byte variable via pin 3.

WHEN XIOIN a GOTO Execute a conditional jump (GOTO or GOSUB)

upon input of a byte via pin 2 of the XIO port.

E. Reserved Variables

3.11 There are certain COMBASIC statements that, when executed, assign values to a series
of variables. These variables must be reserved whenever the associated statement is used in a
COMBASIC program. If the statement is not used, the variables need not be reserved. As an
example, the byte variables d and s must never be assigned values when the DISP G statement
is used. DISP G automatically assigns these variables the value of the data and status bytes at
the memory address specified by the value of integer variable A. Integer variable A is also
reserved in this situation as it is always assumed to contain an address in the capture buffer.
Table 7-11 lists all variables that must be reserved when the associated COMBASIC statement
is used.

TABLE 7-11
RESERVED VARIABLES
VARIABLE STATEMENT ASSIGNMENT
- a DISP G Attribute byte.
DISP P Attribute byte.
DISP D Attribute byte.
d DISP G Data byte.
DISP P Data byte.
DISP D Data byte.
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Reserved Variables, Other Variables, REAL TIME CLOCK

TABLE 7-11
RESERVED VARIABLES (Cont'd)

VARIABLE STATEMENT ASSIGNMENT
e DISP dR Set to zero if the end of data
is reached.
DISP dBS Set to zero if the beginning of
data is reached.
WHEN ERROR Set to the error number.
o DISP F Set to zero if the capture
buffer is not overwritten.
DISP dBG Set to zero if the dise is not
overwritten.
r DISP dR Set to zero if read errors

occur during the transfer of
data from disc to the capture
buffer.

s DISP G Status byte with STATE STAT,
NFAST. Status byte with
STATE STAT, FAST. Attri-
bute byte with STATE STAT,
NFAST.

A DISP G Set to address of desired data
and status bytes within the
capture buffer.

E WHEN ERROR Set to source code line number
of error.

F. Other Variables

3.12 The COMBASIC language employs a series of additional numeric and string variables.
The numeric variables are assigned values from the real time clock, measurement timer, and
interrupt timer. The additional string and one more numeric variable, are assigned values for
establishing IO parameters within the COMBASIC program. These variables are detailed under
paragraphs headed: Real Time Clock, Timers and Triggers, and IO Parameters in COMBASIC.

REAL TIME CLOCK
3.13 The Real Time Clock (RTC) is set in the TIME Mode. If the value of the RTC is needed
for a COMBASIC program, its value may be assigned to a string variable, using the statement

LET A$=RTC. This places the entire date time group into the string. If the entire date time
group is not needed, the desired information may be separated from the string using a
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statement similar to LET B$=A$(5,9). The integers 5 and 9 in parenthesis indicate the
beginning and ending characters within the string.

EXAMPLE:

10 DIM A$=12, B$=3, C$=2, D$=2, E$=2
20 LET A$=RTC

30 LET B$=4$(1,3)

40 LET C$=A$(5,6)

50 LET D$=A$(8,9)

60 LET E$=4$(11,12)

70 SCREEN C

80 PRINT "JULIAN DAY: ", B$
90 PRINT "HOUR: ", C$

100 PRINT MINUTE: ", D$

110 PRINT "SECOND: ", E$

120 GOTO 20

3.14 RTC is also used with the WHEN statement to detect a specified date time group. The
date time group is placed in a string variable. Then, using a statement similar to WHEN
RTC=A$ GOTO 100, the user may transfer COMBASIC program control to a specified line
number at a specified time. To cancel this statement, use ABORT RTC. For additional
information, please see the discussion of string variables, and the explantion of the ABORT,
LET, and WHEN statements included at the end of this chapter.

TIMERS/TRIGGERS

3.15 As described in the preceding paragraph, the Real Time Clock is one timer that can be
used as an event trigger, but there are three more timers; the measurement timer, the WAIT
timer, and the WHEN timer.

3.16 Using the CLEAR and LET FA-FZ instructions with the argument MSTM, the user can
clear and start the ENCORE's measurement timer and then assign the value of the timer to a
floating point variable. As a floating point variable, the contents of the measurement timer
can be compared with another floating point variable to trigger an event. The number of
triggers then, is limited only by the number of floating point variables available in the
program. The measurement timer is designed to count from 0 to 8 388 608 ms. or 2 hours, 19
minutes, and 48 seconds in 1 millisecond intervals.

EXAMPLE: NOTE: The measurement timer re-
quires approximately 1 millisecond to
10 STATE TERM clear. Any attempt to read the MSTM
20 WHEN P5=1 GOTO 60 in less than 1 millisecond may produce
30 TON P4 invalid results.
40 CLEAR MSTM
50 GOTO 50

60 LET FA=MSTM
70 PRINT %5.2, FA

3.17 The WAIT timer differs from the other ENCORE timers in that it halts further execution
of the program until time out. However, data continues to be transmitted or received if
initiated under previous instructions. The WAIT argument is entered in milliseconds as a whole
number or integer variable. In addition, the WAIT argument may be set equal to the sum of
the variables or integers when they are separated by commas, e.g., WAIT A, B, 1000.
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EXAMPLE:

10
20
30
ho
50
60
70
80
90
100
110

SCREEN C "MEASURING RTS/CTS DELAY"

LET A=1000 STATE TERM

WHEN TIMER=5000 GOTO 50

GOTO 70

SCREEN C "NO RESPONSE AFTER 5 SECONDS"
ABORT TIMER WAIT A GOTO 10

WHEN P5=1 GOTO 100

TON P4 CLEAR MSTM

GOTO 90

ABORT TIMER LET FA=MSTM

SCREEN C PRINT %5.2, "RESPONSE = ", FA, "™ Ms"

TIMERS/TRIGGERS

3.18 The WHEN timer is designed to permit continued execution of the program, transferring
program control to a specified line number when the time has run out. Although the WHEN
TIMER statement may be used as often as needed within the program, it only sets one timer.
Whenever the statement is executed, it sets or resets the timer as appropriate. It can be used
with an argument entered as a whole number in milliseconds or as an integer variable. The
statement ABORT TIMER is used to stop the timer.

EXAMPLE:

10
20
30
4o
50
60
70
80
90
100
110
120
130
140

SCREEN C "MEASURING RTS/CTS DELAY"
STATE TERM

WHEN TIMER=5000 GOTO 50
GOTO 60
SCREEN C "NO RESPONSE AFTER 5 SECONDS" GOTO

WHEN P5=1 GOTO 90
TON P4 CLEAR MSTM
GOTO 80

LET FA=MSTM

SCREEN C, PRINT %5.2, "RESPONSE = ", FA, " MsS"

ABORT TIMER

SCREEN LR "STRIKE THE SPACE BAR TO REPEAT"

WHEN KBD a GOTO 10
GOTO 140

110

3.19 Another WAIT argument, XDONE, is designed to assure complete output of a transmitted
message before the program is allowed to continue. XDONE executes a wait until the front
end transmitter has been loaded with the last two characters before proceeding to the next
instruction. It also executes a wait of two additional character times before turning off any
interface pins.

EXAMPLE:

100
110
120
140
150

FOR T=0 TO X
SCREEN Ga
PRINT #2, [al
WAIT XDONE

NEXT T
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IO PARAMETERS IN COMBASIC

3.20 Although the I0 Mode can be accessed in any level of operation, IO parameters can also
be entered directly into a COMBASIC program. This eliminates the need for user intervention
in setting up IO parameters. In the COMBASIC program, IO parameters are set using the LET
statement. Parameters not set in the program assume the condition set in the I0 Mode. In
addition, parameters set in the program apply to both front ends unless the STATE P3
instruction immediately follows the parameters set for pin 2. In this case, a second set of
parameters may be entered for pin 3. Multiple LET statements are permitted. For additional
information, see the LET statement beginning on page 7-77.

EXAMPLES:

100 LET FA=2400
110 LET SPEED=FA

=n n
120 LET SYNC= SY SY

130 LET NRZI=NO

140 LET MODE=SYN

150 LET CLOCK=EXT
160 LET PARITY=NONE
170 LET LANG="ASCII"

OR

110 LET SPEED=FA, SYNC:"SY SY", NRZI=NO

120 LET MODE=SYN, CLOCK=EXT, PARITY=NONE
130 LET LANG="ASCII"

OR

110 LET SPEED=FA, SYNC:"SY SY"’ NRZI=NO

120 LET MODE=SYN, CLOCK=EXT, PARITY=NONE
130 LET LANG="ASCII"

140 STATE P30ONLY

150 LET PARITY=MARK

ATTRIBUTE AND STATUS

3.21 The attribute and status bytes are used to define each data byte and the status of the
interface as each data byte is captured. The user may, at his discretion, choose not to capture
attribute or status, thereby increasing the speed at which the data alone may be input. The
attribute byte is used to generate the display attributes shown directly beneath each character
on the screen. The status byte is used to drive the RS-232 display under the same conditions.
The captured information may include data only, data and attribute, or data and status as
determined by use of the STATE instruction (see STATE STAT, NSTAT, and NFAST). Both
attribute and status bytes are broken down as follows.
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IO PARAMETERS IN COMBASIC, ATTRIBUTE AND STATUS, Attribute Byte

A. Attribute Byte

3.22 The attribute byte, Figure 7-9, is comprised of 8 bits which provide the ENCORE with a
variety of information concerning each character logged in the capture buffer. The attribute
byte may be stored in the capture buffer, in lieu of the status byte, through use of the STATE
instruction. Once the attribute byte is in memory, each bit can be examined using the AND,
OR, XOR, RTL, and RTR arguments of the LET instruction to determine the characteristies of
the data and ENCORE status. The display attributes are described in Table 7-12.

ATTRIBUTE BYTE BREAKDOWN

765 4 32 1 0
XXX X XX X X
e -
l 0 = Normal video (pin 2 data).
1 = Inverse video (pin 3 data).
1 = Half intense video (out of SYNC data).
CRT FONT 00 = ASCII
01 = HEX
10 = IPARS
11 = UNASSIGNED

1 = Blink attribute character
(BCC in error).

000 = No attribute

001 = End of data [ |
010 = FIFO full [
/\
011 = FLAG (BOP) F
\
100 = Parity error P
101 = BCC B
/\
110 = Inserted idle I

111 = Selected leadon -

Fig. 7-9 Attribute Byte
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