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OVERVIEW

The console program is an interactive front-panel for the
Augment Engine. [t provides the engineer with access to all
internal registers, memories and flags as well as giving an
operator simple access to booting and diagnostic procedures. It
serves as the CTY once a system is in full operation.

An IBM-PC runs the console program. A relatively simple
hardware interface connects to the engine. This reflects the
design goal of keeping the complez aspects of the engine in the
software, which is more cost-effective to maintain and distribute
than hardware.

Major parameters of the console are kept in a small text file,
CONSOLE.INI. This allows simple on-site customization. More
customization is supported by the console’s ability to expand
command macros and process command files.

It is possible to access a console from a remote location via a
telephone modem. Three levels of security protect a system from
unauthorized remote entry. A remote console is completely
simitar to the local console it is connected to. This provides a
means by which engineers may evaluate and correct problems

without having to travel to a customer site.
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- The remote configuration also allows for communication
between the local operator and the remote engineer. These talk
sessions can be recorded in the log file for a permanent record.
All other commands can be logged as well.

The documentation for the console consists of this manual, a
help file, and the program source files. This manual contains
general information concerning the installation, use and
construction of the console. The help file contains detailed
information about each command, function and diagnostic test.
The source files are the final arbitrator for any question on "how
it works" and are appropriately commented.

Interactively, it is possible to lookup and display topics from
the help file. It is also possible to display other files, such as
sources or command files. The console can display a quick
reminder about any command and its parameters.

The console centains a set of diagnostic tests which will
quickly verify the correct operation of the console, and to a
certain extent, the engine. There are also various debugging aids
built into the console code itself.

The screen display of the console is a dynamic reflection of
the engine's registers and flags. The micro instruction register is
parsed into individual fields. The screen display can be recorded

on the printer for a permanent record.
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Booting and loading operations are implemented in their full
generality. Standard command macros and command files hide
advanced parameters from the operator.

Micro code development and debugging is simplified by the
starting and stopping commands. Break points may be set at
both the macro and micro code locations. Single stepping and
clock stepping are provided and a detailed history analysis is
available for the last 1000 machine cycles executed.

Resets are provided for the console program, engine
hardware and system software. Deposits and examines are
available for all engine registers and flags. In many cases there is
more than one way to access an item.

The console program is organized as a frontend command
interpreter which makes calls on a backend function processor.
The backend is the actual interface to the engine. In a remote
configuration, a remote frontend makes calls on the local backend.
Each backend function can be called interactively.

The console program is written entirely in TURBO-PASCAL.
TURBO provides overlay management and the insertion of inline
machine code. Important code modules are the interrupt driven
1/0, the screen display manager, a constant table loader and the

general purpose bit converter.
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The files needed for execution are:

CONSOLECOM -- main program, execute this from PC-DOS
CONSOLE.0O0O, CONSOLE.OO1,,

CONSQOLE 002, CONSOLE.OO3 -- overlays

CONSOLE.INI -- configuration parameters

CONSOLEHLP -- on-line documentation file

INSTRSBIN, KLINSTRS BIN -- special micro instructions
FASTBIN, KLFASTBIN -- fast loader

BOOTBIN, KLBOOTBIN -- system booter

DIAGBIN, KLDIAGBIN -- diagnostics

SYSTEM BIN, KLSYSTEM BIN -- system micro code

The source files are:

CONSOLEPAS -- main source file, display manager
CONSOLEQPAS -- utilities (bit converter)

CONSOLE! PAS -- backend functions

CONSOLEZ2PAS -- frontend commands

CONSOLE3PAS -- table loader

CONSOLEMAN -- text of console reference manual
INSTRSMLD, KLINSTRSMLD -- octal instructions
FASTMLD, KLFASTMLD -- octal fast loader code
FASTSLO, KLFAST SLO -- fast loader sources

BOOT MLD, KLBOOT MLD -- octal booter code

BOOT SLO, KLBOOT SLO -- booter sources

DIAGMLD, KLDIAGMLD -- octal diagnostics code
DIAGSLO, KLDIAG SLO -- diagnostic sources
SYSTEMMLD, KLSYSTEM MLD -- octal system micro code
SYSTEM SLO, KLSYSTEM SLO -- system micro code sources
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SETUP

The standard console configuration consists of an IBM-PC
with a special Augment Engine Interface adapter and an AST
memory adapter. The AST board also provides a time-of-day
clock and the CTY serial port. The CTY connection from the
interface board to the AST board is internal.

The external connections are power, monitor, printer,
modem and the Augment Engine Interface. These are explained
in the PC documentation and training materials.

Never connect or disconnect the Interface when the PC is ON.

When the PC os off, the Interface may be connected or
disconnected without disturbing the Augment Engine.

There zre at least three floppy disks need to operate a
console. These are:

SYSTEM -- DOS/utilities, drive A

CORSOLE -- CONSOLE executables, micro code

LOG -- log file, must be in drive A

Other disks may be provided which contain documentation

and source files.
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The SYSTEM disk contains the PC-DOS and other utility
programs, such as the side-kick and the ram-disk. The PC should
be powered on, or reset, with the system disk in drive A.

The system will automaticaly set up a ram disk and side kick.
When the PC is ready, replace the system disk by the console disk
and use the INSTALL batch file to set up the console in the ram
disk. Replace the console disk by the log disk. The console is
ready for operation. Follow the directions displayed.

The LOG disk should be replaced periodically BEFORE it gets
full. The procedure is to QUIT from the console program,
exchange the old LOG disk with a new one, and return to the
console. The console program will not start up if there is not
enough room on the log disk.

When the console program is started from PC-DOS, it is
possible to specify certain parameters on the command line.
They are: REMOTE, to make a remote console, DEBUG, to turn the
debug flag on initially, and SIMULATE, to interactively simulate
the backend functions. In normal operations, only REMOTE will be
used by an operator.

Additionally, the name of a command file tnay be specified on
the PC-DOS command fine. Two such files are BOOT.CMD, which
boots up the whole system, and CTYCMD which returns to the

console CTY mode.
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Velume

Directory

CONZ0OLE
CONEQOLE
UTORJ
MEGOT
DBRGO
DBEDDT
COMSOLE
INSTRS
CONSOLES
FAST
B00T
CTY
KLINSTRE
BEE——
KLFAST
KLBoOT
INSTRS
KLINSTRS
LIST
CONSOLE
LIST
TNSTALL
ibs
VONSOLE
CONDISK
REBOOT

in drive &
SN

CHLD
Pes
Fag
PAE
HLP
CMD
CMD
CMD
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INI
BIN
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BIN
BIN
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BIN
CMD
BIN
BIN
ML.D
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cOM
BAT
LST
LOG
BAT
CMD
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18020
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767
15335
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49927
15443
297
1079
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589
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29 File(s)

ATTYPE CONSOLE. INI
; CONSOLE INIT FILE (NO LOG)

LOG: OFF

REMDTE: QOFF

CTY:
MUDEM:

2 1200 0
1 1200 ¢©

g
2 8

IDLE: MIC ORUS DMA
DELAYS: 4 7 4 7 5 7 5

DitA: 30
AMEM: 1é&

A

1s FROB-SOURCE

5-01-85
8-01-85
g-01-85
8-01-85
7-11-85
8-01-85
8-01-85
8-01-85
8-01-85
1-01-80
5-13-85
7-11-85
11-14-84
1-01-80
8-01-85
5-14-85
8-01-85
11-14-84
4-03-85
5-13-85
5-14-8%
7-08-85
8-01-85
7-09-85
1-01-80
8-01-85
§-09-85
8-09-85
8-01-8%

[
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n

s
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3O O O

[
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A

CUNSULE SUURUCE LIBRK

: 43
1293
:18s
12a
1 3%9p
1433
1432
:43a
:43a
:10s
:43p
: 32p
12a
: 15s
:42a
:97p
1 42a
12a
:15a
:40p
12:
11:
10:
12:
12:
10:
12:
12:
10:
5232 bytes free

55p
432
0%9a
S51lp
0%as
40z
21p
24p
42a

012 0 11 07

SYSEsoT-Er B
stgewﬁ mD
LAASH , CmD



ASREM IHLS Lo imlm WUNDULE VOISR ULoR.
AZDIR

Yolume in drive A 1is CONSOLES
Directory of AN

INSTALL BAT 296 8-09-8% 12:19p
CTY CHMD 58 8-01-83% 10: 42s
BaoT CHMD 247 8-01-8% 10: 42a
REBOQT CcHD 54 8-01-85 10:42a
DBGO cMD 113 8-01-85 10:43a
DBEDDT cMD 123 8-01-85% 10:43=z
BOOTU CMD 72 8-01-85 10:43sa
MBOOT CHMD 118 8-01-85 10:43a
UTORJ cMD &4 8-01-85 10:43a
CONSOLE CO0HM 12621 8-09-85 1:28p
cONSOLE 000 44800 8-09-85 1:28p
CONSOLE 001 18432 8-09-85 1:25p
CONSOLE 002 11008 8-09-85 1:26p
CONSOLE 002 35584 8-09-85 1:27p
CONSOLE HLP 18090 7-11-85 2:39p
COMSOLE  INI 171 1-01-80 12:10a
INSTRS BIN 767 5-13-895 3:43p
KLINSTRS BIN 767 5-14-85 2: 57p
FAST BIN 1079 11-14-84 8: 12a
KLFAST BIN 10792 11-14-p4 8:12a
BOOT B1IN 2083 1-01-80 12:15a
KLBOOT BIN 5486 4-03-85 ?: 15a
DIAG BIN 47203 11-08-84 8: 3%a
CONSOLE SUP 193 8-09-85 12:21p
CONSOLE PaAS 49927 8-01-85 10:0%a
CONSOLE LOG 193 8-09-85 12:21p

26 Filed(s) 84992 bytes free

A>TYPE INSTALL. BAT

REM INSTALL CONSOLE TO SUPER-DRIVE D:
COPY CONSOLE. # D

COPY *.CMD D:

COPY #.BIN D:

REM SPECIAL CONSOLE. INI FOR LOG FILE
COPY CONSOLE. SUP D: CONSOLE. INI

D:

REM CONSCOLE INSTALLED, PLACE LOG DISK IN DRIVE A:
REM USE "CUONSGLE BOOT" 7O BOOT SYSTEM
REM USE “CONSOLE CTY"™ TO RETURN TO SYSTEM

A
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AZTYPE 26DISK. BAT
REM COPY FILES TO 2¢& CONSOLE DISK ON DRIVE A
DEL & % %
COFPY INSTALL. BAT A:
COrPY CTY. CMD A:
COPY SYSROGT. CMD A:
COPY GSYSBOOT. CMD A:
COrY REDBDQOT. CMD A:

2PY DBGO. CMD A:

_JPY DREDDT. CMD A:
COPY BOQTU. CMD A:
COPY MBOOT. CMD A:
COPY UTORJ. CMD A:
COPY CRASH. CMD A:
COPY CONESCLE. CCM
CORY CONSOLE. 0G0
COPY CONSOLE. 001
COFPY CONSOLE. 002
COPY CONSOLE. 003
COFY CONSOLE. HILP
COPY CONSOLE. INI
COPY CONSOLE. LO&
COPY INSTRS. BIN A:
COPY FAST. BIN A:
COPY BOOT.BIN A:
COPY DIAG. BIN A:
COPY SYSTEM. BIN A:

>rrrr22>>
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ty,
A
Fachipg-ta

0 -

re iz the current status of the consocle project...

T
n

The basic designsdocumentaticnscoding installation is complete.

Krnown bugs are:

1) The idle DMA address does not,reset to the value specified
in CONSOLE.INMI. Ee careful ,not to disturb the fast loader
which uses DMA addres 30_in all cases.

2) The recset system function.in the backend needs to zero out
the firet 20 or so locesatione of main memaory (SRI bug)
Y The macro breakpoint stuff should be fixed. The problem

w

seasms to be in the backend function., This will require —_—

detailed exploration of the schematics to determine what
it is suppocsed to do in the first place.

# maintenance log has been establicshed to track modifications of
the CONSOLE program. Whenever changes are made, I.E. fixing bugs,
the new edit number and & brief description of the change 1& to
ke recorded by the person making the change. This is a phyesical
pad of paper in the sources folder.

The inetallation process has been automated to a certain extent.
There are three batchs/command files which copy to a floppy in
drive &. Thew are 26DISK.BAT, KLDISK.BAT and DISK.BAT. Use them
to build CONSQOLE dicke for 26, KL or both. Note that while
DISK.BAT will make a conscle which is boeth a8 26 and & KL, the
system micro code is nmot included on the disk since there 1s no
roorm!

The COMSOLE may or may not make & log file as followe., If the
CONSOLE is executed from the floppy, 1t will not make a log
file. If the IMSTALL.EAT file is used to install a CONSOLE

to the ram disk, the COMSOLE will make 3 lcg file on a floppy
in drive &. This can be confused if the CONSOLE disk does not
have & write-protect tab in place! (Look at INSTALL.BAT to
eee how it does it and all will be understoocd...)

The user doacumentation is off to a good start. Several copies
are on the shelf and a master is in the source folder. More
work should be done on the CONSOLE.HLP file, but if it gets
tece big, there will be problems with the floppies. 1 have
explained this to Rhett.

1 have spent quite 3 bit of time with Mitchell going over the
source code. I feel that he has a3 good understanding of the
program and how 1t 1s intended to operate.

Over the next few dayve, we cshould 3ll meet to cover any
material thst needs to be. Perhapse Virgil should be inveolwed
also.

Zon
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HELP

The normal console/operator interaction consists of typing
commands in the command area and inspecting the results in the
register display and/or the status message line. A command
consists of an initial keyword followed by any appropriate
arguments.

A simple macro processor analyzes each command, replacing
each macro name with its defined body. The MACRO command is
used to DEFINE and ERASE macro definitions.

Macro definitions can be inspected with the "?" command.
¥When the DEBUG {lag is on, the result of the macro replacement is
displayed.

Macros may be pre-defined in the CONSOLE.INI setup file with
the "MACRO:" option. Example: "MACRO: FOO BODY-0OF-F0OO"

Several command lines may be stored in a text file and then
may be submitted to the console for processing. If the keyword
on & command line is not a usual command, the console will
attempt to open such a command file.

Up to two command line arguments may be passed to a

command file via the "*1"and "*2" macros.
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Note that the QUIET {lag is set whenever commands are being
taken from a command file. This prevents the display of
intermediate command results. This flag can be turned ON or OFF
with the SET command.

Comment command lines begin with ;" and are always
displayed on the status message line.

The following command files are supplied with the console:

DBEDDT.CMD - disk boot to EDDT
DBGO.CMD —- disk boot and go
BOOTU.CMD -- boot micro code from disk
UTOB].CMD -- boot micro code from tape
MBOOT.CMD -- boot monitor from tape

The following command files are to be specified when the

console program is started from PC-DOS, since the names are

similar to real commands.
BOOT.CMD -- boot up system
CTY.CMD --return to CTY

The default file extension for a command file is "CMD". In the
previous ezample, the boot file could be submitted by actually
typing "BOOT CMD" on the console command line.
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On-line documentation for commands and macros can be
displayed with the "?" command. A command line consisting of
just "?" will display the names of all available commands and
macros. If "?° is followed by a keyword, a short description will be
displayed on the status message line. *?* will display
descriptions for all commands and macros.

The "7" command is available as an argument to the CALL
commangd to display documentation on the backend functions.

When documentation is requested for a single item, it is
possible to get a more detailed explanation from the help file
CONSOLEHLP. Answer "Y' to the question "Explain?” to see this.

The TYPE command can be used to display é;ther text files.
An optional second argument is a keyword to search for in the
file.

The side-kick notepad can also be used to wander about in
any documentation file. See the side-kick documentation for

more information on this procedure.
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REMOTE

The console program supports a data connection between
two PC's. This allows operators at a remote site to manipulate a
local console. The PC-DOS command “CONSOLE REMOTE" is used to
start up such a remote console. The data connection is usually
via a phone modem.

The local console must allow the access. This can be specified
by the REMOTE command. "REMOTE OFF" will terminate any
connection and disallow any new connection. "REMOTE ON" allows
connections and will attempt to make a connection. Typing any
kéy will abort the attempt. A second argument may specify a
password. |

The "REMOTE:" option in the CONSOLE.INI file will establish a
default remote state. The syntax is: "REMOTE: ON /OFF [password]".

The MODEM command can be used to set parameters such as
the baud rate and parity for the MODEM or CTY ports. The
parameters are decimal integers in the sequence: baud rate,

parity, stop bits and word length.
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The default values can be established in CONSOLE.INI with the
"MODEM:" and "CTY:" options. These take an additional initial
integer parameter to specify the port number to use. An
example is: "MODEM: 2 1200 O 2 8". This sets the modem to be
COM2 at 1200 bauds, no parity, 2 stop bits and 8-bit words.

If the modem is able to dial out, the DIAL: ON" option may be
used in the CONSOLE.INI file. The console will request and dial a
phone number whenever a MODEM connection is established.

The MODEM command, without the oprt parameters, can be
used for interactive access to the MODEM and CTY ports. This can
be usefull in debugging port connections.

The TALK command allows communication between remote
and local operators. The register screen is replaced by message

lines labeled "LOC:" or "REM:". Type a blank line to exit talk mode.

N
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DIAGNOSTICS

The console program has a set of 45 internal diagnostic
routines which verify the console’'s ability to control the
Augment Engine. When all else fails, use the TEST command to

recute these diagnostics.

When a test fails, the RECEIVED/EXPECTED wvalues are
displayed along with the test name. An additional explanation
will be displayed if Y" is answered to the question "Explain?”.

Tests are labeled by number. Use "?° to display
documentation. For example, "?TEST 3" will tell about test *3.

If no arguments are supplied, the TEST command will execute
every test in sequence. An argurhent of ™" will repeat this
indefinitty.

A numeric argument may be supplied to TEST, in which case
that particular test is executed. If ™" is then supplied as a second
argument, that test will be executed indefinitly.

There are 45 tests. They start with a verification of the
physical connection between the PC and Engine and work their
way up to reading and writing registers, micro instruction and

main memory.
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The console program also contains an internal DEBUG flag
which controls the display of debugging information. This may be
tumed ON or OFF with the SET command. The DEBUG f{lag can be
turned on initially by the DEBUG argument on the PC-DOS
command line. (DEBUG can be turned on sooner than initially by
compiling the console with INITIAL DEBUGGING =TRUE)

The SET command controls two other debugging flags. The
COUNT flag controls the internal activity counter. The UPDATE
flag controls the idle updating.

The PC-DOS DEBUG utility can be used on the console
program with the following considerations. Before the code in an
overlay can be twiddled, it must actually be in memory. This can
be done by first determining the address of the non-overlayed
DEBUG_BREAK procedure. Compile the consocle where the
DEBUG_BREAK is called in the routine to be debugged. Use DEBUG
to set a break at the DEBUG_BREAK procedure. When the break

point is hit, the desired routine is in memory!
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BOOTING

Micro and macro code can be loaded from the PC with the
LOAD command. The DUMP command is the inverse of the LOAD
command.

Micro code files must be in a special binary format. The "MLD"
octal format can be converted to "BIN" binary format with the
BUILD command.

The LOAD can be FAST or SLOW. FAST requires that the
Augment Engine be in reasonable operating condition with the
FAST loader routine in micro memory. Use "LOAD FAST  to set up
the FAST loader.

Code can be VERIFIED as it is loaded or CHECKED afterwards.
For example, use "LOAD BOOT VERIFY" to load and verify the boot
code. Use LOAD FAST CHECK" the check out the previously
loaded fast code.
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The BOOT command is used to interface to the BOOT routine
running on the Engine. Make sure BOOT has been LOADED. The
options to the BOOT command are grouped as follows:

MICRO (defaults to disk boot)

DISK
BOCTU /BOOTD /MEMIMG /BOOT
disk number (not KL)
PRIMARY /SECONDARY (home block)
NE¥ /OLD (MMB board)
TAPE, SLOEXP /MBOOT /0B] /CCL, file number
MACRO (defaults to disk boot)
DISK
START/LOAD/EDDT, bootstrap disk, monitor disk (not KL)
PRIMARY /SECONDARY (home block)
monitor file number(KL)
TAPE, file number

The default arguments for the BOOT command are such that
"BOOT MICRO" will boot micro code from disk and "BCOT MACRO"
will boot a monitor. Use just "BOOT" to be prompted.

Whenever a monitor is booted, the starting macro address is
calculated. The CTY command can then be used to start the
monitor by "CTY BOOT". Alternately, the MSTART or MGO

commands will also accept "BOOT" as an address.

2
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FEATURES

The console display usually consists {o, from top to bottom, an
identification banner, the machine registers, a status message
line, the command area and an alert message line. The
identification banner displays the current date and time, the
console version number and the Augment Engine type and
number.

The middle of the screen is devoted to the various registers.
This area will éometimes be replaced by documentation, history

tables, etc. but will be restored whenever a command is finished.

LOADFILE -- name of last micro code loaded
STATE -- running or stopped

REMOTE -- state of remote access

MBRK ,UBRK -- macro/micro break address

M -- main memory / ecc

DMA -- dma access Lo main memory

PCMA AR MEM etc. -- Augment Engine registers
JMEM AMEMP AMEM-- amem and jmem access
MIC0BUS EOBUS  -- micro engine status

LC,TC BRANCHING -- condition flags

MLEEAL FEFOetc.  -- micro instruction and fields
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The DD command will read new values for all registers. The
IDLE command can select the MIC, OBUS and DMA for continuous
updating. In CONSOLE.INI use "AMEM:", "DMA:" and "IDLE:" options
for initial settings.

Below the register display is the single status message line.
Usually this will begin with the name of the current command
followed by any interesting data the command returns.

The next four lines are the command area. Commands are
entered at the bottom and scrolled up. Any error message is
displayed next to the command on the same line.

The ALERT line at the bottom of the screen displays various
trivia, such as changes in COM port status or debug information.
Note that a debug alert ends with a "*". Type just a carriage

return to continue or enter the number of debug calls to skip.

When in CTY or MODEM mode, the entire screen is devoted to
the interaction. The PC supports a weak VT100 emulation. Exit
the console with the ports active and use other terminal
emulation software (such as AUGTERM or TYMCOMM) for more

accuracy.
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The RESET command performs four functions. The default
function is to execute the micro code reset routine ("BOOT" must
be loaded).

"RESET SYSTEM" will reset the Augment Engine hardware and
internal console interface parameters.

"RESET INITS" will reset all of the delay line values. The
operator has the option of changing individual delay settings.
The initial values of the delays can be specified in CONSOLEINI
with the "DELAYS:" option {ollowed by octal values in sequence.

"RESET CONSOLE" will reset the console program on the PC.
Arguments may bs specified just like on the PC-DOS command
line.

When the console program is executed, it sets up its own
internal state, but does not write anything to the Engine. Thus,
entering and exiting the console does not affect the operation of
the main system.

It is good practice to do a 'RESET SYSTEM® whenever the
hardware is powered up. Use "RESET INITS® to twiddle the delay

values. Use the basic "RESET" before booting monitors and such.
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The Micro Engine is startied and stopped by the RUN and
STOP commands. Alternately, the UBRK command can set a
break point in the micro code, at which point the Engine will stop.

The USTART command points the MIC to a specific micro
address to begin ezecution. The UGO is a combination USTART
and RUN.

The SS command will single step through micro code. The
next instruction to be executed is displayed in the MI register.
The CS command will step the current micro instruction without
advancing the MIC.

The last 1000 Micro Engine states are saved in the micro
history. Use the HISTORY con%mand to display the table starting
at any offset.

The interpretation of macro code can be controlled by the
MSTART, MGO, and MBRK commands which correspond to the
USTART, UGO and UBRK commands for micro code.

Macro history information is also displayed with the HISTORY
command. Note that the HISTORY command can dump its display
to a text file.
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When the Engine is running, all commands which could cause
the system to crash are locked to prevent accidents. Use the SET
command to change the LOCK flag onty if you really have to.

The registers are displayed after each single step (like the DD
command). This feature may be changed by using the SET
command to turn the DD flag off. This can speed up the operation

of 2 remote console.
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Register and memory values are inspected and changed with

a variety of deposit and examine commands.

The following commands deposit values:

DE DMWRT -- main memory

USTART, UI MILOAD MMLOAD -- micro memory

DACLDAC -- ac registers

DAM DAMI DAMP L DAMEMP -- amem

LDJMEMP -- jmem

LDAR I DDEV 1 DHOLD LDIR LDMA LDPC LDPCF LDQ -- registers

The following commands examine values:

EX,DMRD -- main memory

MIC MIREAD MMREAD -- micro memory

XAC --acregisters

XAM XAMI XAMP XAMEMP -- amem

XJMEM XJMEMP -- jmem

XAR XDEV XIR XLP XMA ¥MEM XPC XPCF XQ -- registers

Note that MEM is examined but HOLD is deposited.

(@)}
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The console program is organized as a [rontend
command/display processor which does all of its work via a
backend function processor. When in a remote configuration, the
remote frontend makes its calls to the local backend.

The backend interfaces to the Augment Engine. In it are
functions which read and write the control flags, such as IORA
and IORB, and higher level functions such as RDOB and WROB
which read and write the OBUS. The highest level functions in
the backend read and write macro and micro memory. All of the
test routines are in the backend.

Each function in the backend is accessable via the CALL
command. The command arguments are similar to the source
code procedure and function arguments. Since the CALL
command can do very subtle things, remember to do a "RESET
SYSTEM" if things get strange.

A quick access to the obus and status loop is provided by the
RDOBUS, WROBUS and RDSTATUS commands.

It is possible to put various CALL commands in a command

file to periorm complex procedures directly.
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COMMANDS

The following is a listing of the various command files and the
on-line documentation fite CONSOLEHLP.

CONSOLEHLP is organized to allow access by the TYPE
command, seraching for keywords. Note that command
keywords are extended by "_CMD" and functions by “_FUN". This
is consistant with the internal sysmbols used in the source code.

Following the commands and functions is the TEST
documentation. Keywords are "TESTn" where "n" is the test
number.

After the tests are the internal micro instructions, ending
with "_MI". Note that these symbolic values are available to
commands such as MILOAD and MMLOAD. (Other usefull symbolic
values are ON, OFF, ODD and EVEN.)

The CONSOLEHLP file ends with micro instruction fields,
"_FLD" and machine registers "_REG".

Use the "?" command to display these other items. For
example, use “? MEM_REG" to display the information about the
MEM register or "7 DFQ_FLD" to tell about the DFQ field.
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FILE: CTY. CML

iwwsage: CONSOLE CTY —- connect to cty from PC-DOS

CTY

FILE: REBDOOT. CMD
i load *fzst bootl
set quiet off
Teset system
icad fast
lcad beoot

-

FILE: BOOT.CMD

uvsage: >CONSOLE BOOT —- boot up system from PC-DOS

RESET SYSTEM

; losading boot routine

LOAD FAST

LOAD BOQT

ibooting micro code from disk
BGOT MICRO

ibooting monitor from disk
RESET

BOOT MACRO

istarting system -— going to CTY
CTY BOOT

FILE. BOOTU. CMD
ibootu <driver —-— boot micro code from disk
BOOT MICRO DIEK BOOTU #1

FILE: DBGO.CMD
idbgo <driveX —— disk boot monitor
RESET
BOOT MACRO DISK START #1
istart system —— go to CTY mode
CTY BOOT

FILE: DBEDDT. CMD
idbeddt «<drivel —— disk boot monitor to eddt
RESET
BOOT MACRO DISK EDDT #1
i start up EDDT -- go to CTY mode
CTY BOOT

FILE: MBOOT. CMD
imboot <file’> —- boot monitor from tape
RESET
BOOT MACRO TAPE #1

iuser must now start monitor and go to CTY mode

FILE: UTOBJ. CMD
iutoby «<file* —— boot uvcode from tape
HEOOT MICRO TAPE 0OBJ #1
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i CONBOLE HELP
i COMMANDE

ECOT_CMD

FILE va. é

BO/0OT LMICRO/MACRD] —- Bootstrap operation.

Use BOOT MICRD teo boot micro code, and BOOT MACRDO to boot & monitor. This

will set the

"BOOT" address for the CTY, MSTAT or MEO commends.

zupplied, then all optioms will be sclicited as follows:

MICRO,
DIsA, BOOTU
FRIMARY /D

/BOOTD/MEMIMG/BOOT, disk number (not KL).,
ECONMDARY (home block), NEW/OLD {mmb board)

TAFE, SLOEXP/MBOOT/0OBJ/CCL, file number

MACRGC,
DISK, START

/LOADR/EDDT, bootstrap disk, monitor disk (rmot KL).,

PRIMARY/SECONDARY (home block), monitor file number (KL)

If no args are

TAPE, file number
BUILD_CMLD RBU/ILD «<file mamex —— Build BIN file from MLD.
Convert & binaru ".BIN" micro code file from an octal “".MLD" file. All micro

code files to

CALL_CMD

This is the interactive access to a1l backend functions.

he loaded must be built to binary format.

CA/LL <function [parameter(s)]l —— Call backend function.

Note that “?" may be

used after CALL. For example, “CALL 7" will display the names of 811 backend
functiones. Arguments to "?" in CALL are similar to a normal "7".

CS_CHMD
A clock estep

CTY_CMD
The screen di

monitor after

DAC_CMD
Deposit value

DAM_CMD
Depocsit value

DAMI_CMD
Deposit vslue

DaMP _CMD
Depoceit wvalue

DD_CMD
& DD command

C8 Ccount/#3 —— Clock step.

does not load the micro instruction register. The default count
ie one. A count of "#" signifies continuous clocking until a8 key is pressed.

CT [mgol —- Connect to CTY.

splay will be replaced by the CTY screen. The CTY command can
also do an MGO, with the corresponding arguments. Use CTY BOOT to start up &

booting. All CTY interactions are logged.

DAC <AC numberl, <value> —— Deposit into AC.
into cpecified AC register.

DAM <address>, <{value> —- Deposit into AMEM.
into AMEM at specified addrecs.

DAMI <addrescs>, <valuel —- Deposit into AMEM(I).
into AMEM indexed at specified addrecss.

DAMP <{value> —-- Deposit into AMEM(P).
into AMEM at AMEMP address.

DD —- Display all registers.
is done automatically after a STOP or SS command.

will only update the MIC, OBUS and MI if SET DD OFF.

DE_CMD
Deposit vealue

DMRD_CMD

DE <addrescsi, <value> —— Deposit main memory.
into main memory &t specified address.

DMR/D <address> -- DMA memory Ttead.

The DD command

DMA memory rTead at specified address. This will set the address used for
the IDLE DMA reads.
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DMWRT_CMD DMl/RT -<addressl, <valuel —- DMA memory write.

DMA memory write value at specified address.

DUMF _CMD pU/MpP {filer, IMICRO/MACRO] -- Dump micro or macro memomy
EX_CMD EX iéddress} —— Examine memory.

F_CMD ? Lcommandl —-— Describe command.

HISTORY_CHD HI/STORY [offsetl, [filel —-— History analysis.

IDLE_CMD ID/LE OFF,MIC, OBUS, DMA -— Idle dpy.

LDAC_CMD LDAC <valuel —-= Load AC(DEV).

LDAMEMP _CMD
LDAR_CMD
LDDEV_CMD
LDJMEMP _CMD
LDHOLD_CMD
LDIR_CMD
LDMA_CMD
LDPC_CMD
LDPCF_CMD
L.DQ_CMD
LOAD_CMD
MACRO_CMD
MBRK_CMD
MGO_CMD
MIC_CMD
MILOAD_CMD
MIREAD_CMD
MMLOAD_CMD
MMREAD_CMD
MODEM_CMD

MSTART_CMD

LDAM/P Cvaluel -— Load AMEMP.

LDAR <valuel --— Load AR.

LDD/EV <valuel —— Load DEV.

LDJ/MEMP <valueX —- Load JMEMP.

LDH/7OLD <value> —-- Load HOLD.

LDI/R <value> —-- Load IR.

LDMA <valuel —--— Load MA.

LDPC <valueX -- Load PC.

LDPCF <valuel» —— Load PCF.

LDQ <value> -- Load Q.

LOA/D <filel, [MICRO/MACRO, CHECK/VERIFY1 —-- Load memory.
MA/CRO DEFINE/ERASE -- Macro facility.

MBR/K <address>/0OFF, [count, delayll -— Macro break.
MG/0 <address>, [breakl -- Macro start and go.

MIC -- Display MIC from status.

MIL/70AD [A,B,CJ, Linstr] —— Load MI(section).
MIR/EAD -- Read current MI.

MML/0AD [A,B,CJ, [address [instrll —— Load UMEM.
MMR/EAD <address, [DISPLAY] —-— Read UMEM.

MO/DEM LCTYJ, Lcontroll -- Communications port.
MS/TART <{addressl [breakl] —- Set macro start address.
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RDOBUS_CMD
RDSTATUS_(MD
REMOTE _CMD
RESET_CMD

RUN_CMD

TALK_CMD
TEST_CMD
TYPE_CMD
UBRK_CMD
UGO_CMD
UI_CMD
USTART_CMD
WROBUS_CMD
XAC_CMD
¥AM_CMD
XAMI_CMD
XAMP_CMD
XAMEMP _CMD
XAR_CMD
XDEV_CMD
XIR_CMD
XJMEM_CMD
XJMEMP _CHMD

XLF_CMD

NE: CONROLE. HLP

1353-AUG-E5

01:00: 29

G/UIT —— Exit consocle program.

RDG/BUS [TRUE/FALSEY —- Readf{lcad) obus.

RDS/TATUS ——- Read status loop.

REM/OTE ON/OFF, [passwordl —— Remote sccess.

RES/ET [address/IMNITS/SYSTEM/CONSOLE] —-- Reset system.

RU/N == Run system.

EE/T [DEBUG/LOCK/LOG/QUIETJ, [ON/OFF]1 —— Set flags.
SS Lcountl -- Single step micro instruction.

ST/0P —— Stop system.
TA/LK

-— Enter telk mode.

TE/ST [number/%#] —— Execute test routine(s).

TY/PE <file namel [matchl

UB/RK. “<address/0OFFX, [count] —-- Micro break point.

UG/0 <address>, [break] —— Start micro execution.

Ul <field>, <value> —— Set micro instr field

US/TART <address [breckl —— Set micro start sddress.

WR/70RUS <value> —— Write obus.

X6 <AC numberl> —— Examine AC.

XA <address>» —-— Examine AMEM.

XAMI <address> —— Examine AMEM(I).
*AMP —— Examine AMEM(P).
XAME/MP —— Examine AMEMP.

XAR —— Examine AR.

XD/EV —-- Examine DEV.

XI/R —-— Exemine TR.
XJMEM —-— Examine JMEM(P).
XJMEMP —— Exemine JMEMP.

XL/P ——- Examine LP.

Pege 3

—— Display contents of a file.
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XpA_CMD (MA —— Examine Ma.

XMEM_CME ¥MEM -~ Examine MEM.

XFC_CMD XPC -— Examine PC.

XPCF_CMD XPCF -- Examine PCF.

XQ_CMD XQ@ -- Examine Q.

i FUNCTIONS

BITS_FUN BI/TS <bits> ¥siz>, <bit_siz>» LEFT/RIGHT —— Convert bits.
BREAK_FUN BREA/K <micTro7, <addr/ON/OFF:, Ccount, delayl -—— Breask point.
BUILD_FUN BU/ILD <file namel —— Build binary load file.

CPUOB_FUN CP/U0OB <yes?> —— CPU contreols OBUS.

CTY_FUN CT/Y Lyes?I —— Remote CTY mode.

DUMP _FUN D/UMP <micro?>, [file/begin,endl —— Dump memormy

ENAHST _FUN EN/AHST <yes?> —-— Enable history recording.

EXEC_FUN EX/EX <instr, clock?> —-— Execute(and clock) instr.
FLD_FUN F/LD <field name> —-— Convert field name.

INIT_FUN INIT <send?> —- Initialize (and send) flags.

INIT2_FUN INITZ Conl, Loff]l] —— Read/write INITZ2.

INITS_FUN INITS <all?> —-- Send (all) inits.

INSTRS_FUN INS/TRS <file namel —— Load constant instructions.
IORA_FUN IORA [onl, [offl -— Read/write IORA.

IORB_FUN I0ORB LConJ, Loffl —-— Read/write IORB.

JUMP _FUN J/UMP <{address® —— Build jump instr.

LGAD_FUN L/0AD “micro?>, <file>, <code> —-- Load slow, verify,check, fast.
MI_FUN MI <instr> —— Translate instruction.

MMACTRL _FUN MM/ACTRL LConl, [of#] -— Read/write MMACTRL.

RDAC_FUN RDAC <AC number> —— Read AC.

RDAM_FUN RDAM <address, {indexed?> —-— Read AMEM.
RDDMA_FUR RDDMA <address —— DMA memory Tead.
RDECC_FUN RDEC/C --— Read memory ECC.
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RDOHST _FUN
RDH3T I_Fui
FDM_FUN
RDMI _FUN
RDMIC_FUR
RDOB_FUN
RDPORT_FUN
RDREG_FUN
RDST_FUN
RDSTLP_FUN
RDUM_FUN
REG_FUN
RESET_FUN
RUN_FUN
SAVE_FUN
SETFLD_FUN
SHIFT_FUN
STEP_FUN
SYSID_FUN
TALK_FUN
TEST_FUN
WRAC _FUN
WRAM_FUN
WRDMA_FUN
WRHSTI_FUN
WRM_FUN
WRMI1_FUN

WRMIC_FUN

iI=RUS—ZD [ SRR W F o

RPH/8T “micre?l [index, Telative?] —— Read hicstory.
EDHETI <relativevk, <micro™> —— Read history index.
RDM <addresslr — Read memoTy.

RDMI —-- Read micre instruction.

RDMIC —-- Read micro instruction counter.

RINOB <load?, <eobus?> —— (lLoad and) read OBUS.
RDP/0ORT <port> —-— Read port.

RODR/EG <register’ —— Read register.

RDST -- Read status items.

RDSTL/P —-- Resd status loop.

RDUM <address> =— Read micrTo memory.

REG <registerl» —— Register name conversion.

RESE/T -— Reset system sfter board change.

RU/N <yes?> —— Run/Stop CPU.

BA/VE <yest>, {force?>» —- Save MIC and MI.

SETF/LD <instrX <fieldx, {value’ -- Set field vsalue.
SH/IFT <count> -- Shift load registers.

STE/P <load?», <count> —-— Step (and load) micro instr.
SY/SID <system number?> —- Read system number or type.
TA/LK <remote?> [messagel —— Talk message mover.
TE/ST <number>®» -— Execute test routine.

WRAC <AC number> <value> —— Write AC.

WRAM <addressX, <value>, Jindexed™> —- Write AMEM.

WRDMA <addressX, {valuel* —— DMA wr memory.

WRHS/TI <index>, <relative?, <micro?> —-- Write history index.

WRM <{eddressl, <valuel —= Write memory.
WREMI <instr> <section> —— Write micro instruction.

VWRMIC {address>, <{first?> <lo0ad?> —=— Write MIC.
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WROB_FUN WROB <valuel» —— Write obus.

WRPORT_FUN WRP/ORT <Lport>, <valuelr —— UWrite port.

HRREG_FUN WRR/EG <registerl, <value> == Write register.

WRUM_FUN WRUM <sddressl, <instrl, <section® -- Write micro memory.

; DIAGNQSTIC TESTS

codes 1 to 28 crash initial values

codes > 28 must have stable initial values

wiiat about the remote parity error?

how should we react to parity errors in general?

TESTI1

BEGIN {cable test, bit set i¢# incstalled?
FORTLiorb_portl:=cc_res; byte_test(PORTLiorb_portl,cc_res)

END;

TEST2
BEGIN {reset local.clear locel parity error’

PDRTLloc_res_portl:=0; byte_test(PORTLloc_sts_portl AND loc_par_erT, $00)
END;

TEST3

BEGIN {test 3 chould have cleared diag dat bits}>
byte_test(PORTLdiag_portl, O)

END;

TEST4

FOR i:=1 TO 4 DO BEGIN {load and check diag datl
PORTLdiag_portl:=test_bytelil; byte_tect(PORTLdiag_portl, test_bytelil)

END;

TESTS
PEGIN {force local parity error’

PORTLloc_err_portl: =0;

byte_test(PORT[rem_sts_portl AMD loc_par_err, loc_par_err)
END;

TESTSA
FOR i:=1 70 4 DO BEGIN {dat bank O%

PORTLport_Ol:=test_bytelid; byte_test(PORTLport_01, test_bytelil)
END;

TEST7
FOR i:=1 70O 4 DO BEGIN {dat bank 12>

PORTLport_13:=test_bytelili byte_test(PORTLport_11,test_bytelil)
=MD

TESTS8
FOR i:=1 70 4 DO BEGIN {dat bank 22

PORTCport_2l:=test_buytelil; byte_test(PORTLport_23, test_bytelil?
END;

TEST?
FOR i:=1 TO 4 DO BEGIN {dat bank 3%
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PORTLport_T3. =test_bytelil, buyte_test(FPORTIport_31, test_butelil}
END;

TEST1O
FOR i:=1 T0 4 DO BEGIN {dat banik 42

PORTCport_<4J:=test_bytelil; byte_tecst(PORTLport_41, test_bytelil)
END;

TEETI1L
FOR i:=1 70 4 DO BEGIN {dat bank S2

PORTLport_Cl:=test_bytelil; byte_test{PORTLport_UJ, test_bytelil)
END;

TEST12
FOR i.=1 TO & DU BEGIN {dat bank &%

PORTLCport_6J): =test_bytelil, byte_test(PORTLport_61, test_bytelil)
END;

TEST13
FOR i:=1 70 4 DO BEGIN {dat bank 72

PORTLport_73:.=test_bytelil;, byte_test(PORTLport_71,test_bytelil)
END; r

TEST14

BEGIN {rd z2eroc from shifts out bits)
PORTLport_03:=0; PORTLport_13:=0; PORTLport_21:=0; PORTLport_31:.=
PORTLpurt_41:=0; PORTLport_51:=0; PORTLport_&él:=0; PORTLport_71:=
byte_test(PORTIrd_shifts_portl, $00)

END;

TESTLS

BEGIN {rd ones from shifts out bits?
PORTLport_0J:=1; PORTLport_11:=1; PORTLpert_21:=1; PORTLport_31:=
PORTCport_41:=1; PORTLport_5l:=1; PORTLport_63:=1; PORTLport_ _73:=
byte_test(PORTIrd_shifts_portl, $FF)

END;

TEST14

BEGIN {load =shift bank O to bank 1 with count of 17
PORTLport_03:=%01; PORTLport_11:=0;
cshift(1); bute_test(PORTLport_11, $80)

END;

TEST17

BEGIN {load chift bank 1 to bank 2 with count of 2}
PORTCport_11:=%02; PORTLport_21:=0;
shift(2); byte_test(PORTILport_21, $80)

END;

TEST1Eg

BEGIN {louad shift bank 2 to bank 3 with count of 4%
PORTLport_21:=%08; PORTILport_31:=0;
shift{4); Lute_test(PORTLport_31, $80)

END;

TEST1®
BEGIN {load shift bank 3 to bank 4 with count of 82
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FORTLport_31:=%80; PORTLport_41:=0;
shift(8); byte_test(PORTIport_41, $80)
END;

TEST20

BEGIN {lo=2d shift bank 4 {to bank 95 with count of 13}
PORTLport_43:=%01; PORTLport_51:=0;
shift(1); byte_test(PORTCport_53, $80)

ERND;

TESTZ21

BEGIMN {load shift bank 5 to bank & with count of 2
PORTLport_51:=%02; PORTLport_61:=0;
shift(2); byte_test(PORTLport_&3, $80)

END;

TEST22

BEGIN {load shift bank & to bank 7 with count of 4%
PORTLpoTt_61:=%$08; PORTLport_71:=0;
shift(4); byte_test(PORTLport_71, $80)

END;

TEST23

BEGIN {load shift bank 7 to bank O with count of 82>
PORTLpert_73:=%80; PORTCport_013:=0;
FPORTILdiag_lcop_portl: =0;
shift(8); byte_test(PORTLport_01, %80);
PORTLrem_res_portl: =0

END;

TEST24

BEGIN {load shift bank O to bank 2 with count of 167
PORTLport_03:=%80; PORTLport_11:=0; PORTLport_21:=0;
shift(16); byte_test(PORTLport_213, $80)

END;

TEST25

BEGIN {load shift bank O to bank 4 with count of 32%
PORTLpoTt_Q01:=%80; PORTLport_11:=0; PORTLport_21:=0;
PORTLport_31:=0; PORTCport_43.=0;
shift(32); byte_test(PORTLport_41, $80)

END;

TEST26

BEGIN {load shift bank O to bank O with count of 64}
PORTLport_031:=%80; PORTLport_11:=0; PORTLport_21:=0; PORTLport_31:=0;
PORTCport_42:=0; PORTLport_S53:=0; PORTCport_61:=0; PORTLport_71:=0;
PORTLdisg_loop_portl: =0;
shift(b64); byte_test(PORTLport_03, $80);
PORTErem_res_portl: =0

END:;

TESTZ27
FOR i:=1 70 4 DO BEGIN {ioral

PORTCLiora_portl:=test_bytefil; byte_test(PORTLiora_portl, test_bytelil)
END;
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TESTZE
FOR i:=1 T 4 DO BEGIN {iorb?
PORTLiorh_pertd:=test_buytelil; byte_test(POURTLiorb_portl, test_bytelil)
END;
TESTZ29

FOR i:=1 T& 4 DO BEGIN {obusl
cet_bits{test_bitslil, exp, 0,356
wrob(exy, TRUEZ): rdob(rec, FALSE, FALSE); bits_testi(rec, exp)
ERD;

TEST3C
REGIN {dmal
oct_to_bits{ 307, addr, 2%);
FOR i:=1 TO 4 DO BEGIN
get_bits(test_bitslild, exp,0:,36);
wrdma{addr, exp); rvddma(addr.rec); bits_test(rec,exp)
END
ERD;

TEST31
FOR i:=1 70 4 pD BEGIN {mi’
get_bits(test_bitslil,exzp,0,88);
wrmi(exp, sect_ABC);, rdmi(rec); bites_test(rec,exp)
END;

TEST32

FOR i:=1 TO 4 DO BEGIN {mic’
get_bits{test_bitslil.exp,0,14); fit_bits(exp, 16,1, right_~Ffit);
Trec: =exp; wrmic(exp. bitlO]1, TRUE,FALSE); rec:=exp; tec.bitl0]:=rdmic;
bits_test(rec,exp?

END;

TEST33
BEGIN {umem?
oct_to_bits(’4043, addr, 14); fit_bits{addr, 1,16, right_Ffit).
FOR i:=1 70 4 DO BEGIN
get_bits(test_bitsl[il, exp,0,88);
first: =TRUE; wrum(addr.bitl{Ol, exp,sect_ABC, first);
rdum{addr. bitl0OJ, rec); bits_test(rec,exp)
END
END;

TEST34
FOR i:=1 TO 4 DO BEGIN {PC register}
get_bits(tecst_bitslil, exp,0,38);
wrreg(pc_reg,exp); rdreg(pc_reg,rec); bits_test(rec,exp)
END;

TEST3S
FOR i:=1 T0O 4 DO BEGIN {MA regicter}
get_bits(tezt_bitslil,exp,0,36);
wrreg(ma_reg, exp); rvdregi(msa_reg,rec); bits_test(rec,exp)
END;

TEST3%
FOR 1:=1 TO 4 DO BEGIN {AR register}
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get_bits{test_bitslil, exp,0,36};
wrreg{ar_reg,expl); rdregl(ar_reg,rec); bits_test(rec,exp)
EnND;

TESTGY
FOR i:=1 7O 4 DO BEGIN {MEM register?

get_bits(test_bitslCil, exp,0,36);

wrreg(hold_teg,exp)i rdreg(mem_reg,rec); bits_test(rec,exp)
END;

TEST38
FOR i:=1 TO 4 DO BEGIN {IR register?
get_bits(test_bitslil,exp,Q,36);
wrreg(ir_reg,exp); rdreg(ir_reg.rec); bits_test(rec,exp)
END;

TEST39
FOR i:=1 TO 4 DC BEGIN {Q register’
get_bits(test_bitslil, exp, 0, 386);
wrreg(q_Ttey.expl); rdreg(q_reg.rec); bits_test(rec,exp)
END;

TEST40
FOR i:=1 70 4 DO BEGIN {JMEMP registerl
get_bits{(test_bitslil, exp,0,12); fit_bits(exp,36,1,right_Ffit);
wrreg(jmemp_1reg.,exp)l; rdreg( jmemp_reg,rec); bits_test(rec.exp)
END;

TEST41
FOR i:=1 TO 4 DO BEGIN {DEV register’
get_bits(test_bitslil, exp,0,5); fit_bits(exp,36,1,right_fit);
wrreg(dev_reg, expl)i rdreg(dev_reg,rec); bits_test(rec,exp)
END;

TEST42
FOR i:=1 TO 4 DC BEGIN {AMEMP register’
get_bits{tecst_bitslil, exp,0,10); +fit_bits(exp,36,1,right_+Ffit);
wrreg(amemp_reg, expl; rdreg(amemp_reg,rec); bits_test(rec,exp)
END:;

TEST43
BEGIN {ac register}
oct_to_bits(’0’, addr, 4);
FOR i:=1 TO 4 DO BEGIN
get_hits(test_bitsCil,exp, 0, 36);
wrac (addr., exp); rdac(addr,rec); bits_test(rec,exp)
END
END;

TEST44
BEGIN {amem>
oct_to_bits{’1&’, addr, 10);
FOR i:=1 TO 4 DO BEGIN
get_bits(test_bitslil, exp, 0, 36);
wram(addr, exp, FALSE); rdam(addr.,rec,FALSE); bits_test(rec,exp)
END
END:;
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4

N {memoryl

cct_to_kite( 307, addr, 18);

FOR 1:=1 70 4 DO BEGIN

get_bitsitect_bitslLil, exp,0,36);

wrm{addr, expl; rdm(addr,Tec); bits_test{rec, exp)
END

END

i MICRO INSTRUCTIONS

CLCPMOD_M1

CLEXCTX_MI

CLJMEMP _MI

CLMERGE_MI

CLUSCTX_MI

CLVAMOD_MI

DAM_MI

JUMP _MI

KLRES1_MI

KLRES2_MI

LDAC_MI

LDAMAR_MI1

LDAMEMP _MI

LDAR_MI

LDDEV_MI

LDHOLD_MI

LDJMEMP _MI

LDIR_MI

LDLPGQ_MI

LDMA_MI

LDPC_MI

LDPCF_MI

LDQ_MI
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LDQONES_MI
LMHADR_M1I
LMHBKAD_MI
LMHCNT _MI
LMHCTL_MI
LUHADR_MI
LUHCTL _M1I
MAPDIS_MI
MEMST_MI
MHOFF _MI
MHON_MI
MRD_MI
UHOFF _MI
UHON_MI
XAC_MI
XAM_MI
XAMEMP _MI
XAR_MI
XCOND_MI
XDEV_MI
XIR_MI

X JMEM_MI
XJIMEMP _MI
XLDOP_MI
XMA_MI
XMBST_MI
XMEM_MI

XMHADR _MI

Vi, wo. 27
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)

XMHDATO_MI
XMHDAT1_MI
XPC_MI

XPCF_MI

XUHADR_MI
YUHDAT _MI
ZERO_MI

i FIELDS
EEAL_FLD O, 1
EEFO_FLD 1,1
LDMA_FLD 2,1
IDISP_FLD 3.1
MWT_FLD 4,
SAAFMA_FLD 5,1

PO_FLD 6,1

CRY_FLD 8, 1
ASRC_FLD 9, 3
AFUN_FLD 12,3
ADST_FLD 15,3
ALUL_FLD 18,1
LDAR_FLD 19, 1
JCOND_FLD 20,6
MAPF_FLD 26, 4
SPC_FLD 20, 6
JADR_FLD 36, 14
ROT_FLD 50, &

MASK_FLD 56, &

ING: CONSULE. HLP 18=-AUG—82

01:

Q& UY
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DEST_FLD é2, 6

JCODE_FLD 69.: 4

ACSEL_FLD 73,3

D_FLD 74,6

CYLEN_FLD 82,4

IFQ_FLD 85,1

DFQ_FLD 87,1

LIT_FLD 26, 3%

;s REGISTERS

AMEM_REG 36, dam_mi, xam_mi
AMEMP_REG 10, idamemp_mi, xamemp_mi
AR_REG 36, ldar_mi, xar_mi
DEV_REG 5, lddev_mi, xdev_mi
IR_REG 36, ldir_mi, xir_mi
JMEMP_REG 10, 1d ymemp_mi, x jmemp_mi
JMEM_REG 14, zero_mi, x ymem_mi
LP_REG 15, zero_mi, xloop_mi
MA_REG 34, ldma_mi, xma_mi
MEM_REG 36, l1dhold_mi, xmem_mi
PC_REG 36, ldpc_mi, xpc_mi
PCF_REG 36, ldpcf_mi, xpcf_mi
Q_REG 36, 1dq_mi, xq_mi
MBST_REG 36, zero_mi, xmbst_mi
AC_REG 36, ldzc_mi, xac_mi
HOLD_REG 36, 1dhold_mi, xmem_mi

AM_REG 34, dam_mi, xam_mi

Page
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CORSCLZ REFERENCE MANUAL (Y2.6) SOURCES August 12, 1985

SOURCES

The console program is written in TURBO-PASCAL. This is a
subset of standard PASCAL. TURBO does provide an OVERLAY
capability and an [ /0 interface, but that's about ail.

The sources consist of 5 files:

CONSOLEPAS -- main source file, display manager
CONSOLEQPAS -- utilities (bit converter)
CONSOLE 1 PAS -- backend functions
CONSOLEZPAS -- frontend commands
CONSOLE3PAS -- table loader

The code takes up a lot of memory. Overlays are used where
possible, but every addition of a new “feature” usually requires a
restructuring to get it all to fit. As it is now, backend functions
are overlayed with each other, as are frontend commands. The
table loader is well overlayed with everything.

The source listing which follows is linear with all include files
inctluded. An index to functions and procedures is provided,
along with the sources to the program which makes the listing.

The code assumes that the reader knows PASCAL well.
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ABORT

ALERT

ARG

ARGS
ARG_PROMPT
ASK

ASKYN
ASK_FOR_ARES
BACKEND

BARG

BARG1

RARG2

BITS
BITS_TEST
BITS_TO_OCT
BLANKS
ROOT_MACRO
BOOT_MICRO
BOX

BREAK

BUILD
BYTE_TEST
cALL

CALLF
CHAR_TO_DIGIT
CHECK_FOR_BREAK
CLEAR_DAT_DPY
COM1_SERVER
COM2_SERVER
COMMAND
COMMAND _ARGS
COMMAND_FILE
COMMAND_OK
COMMAND_REPEAT
COM_INIT
CONNECT
CONNECTED
CONNECT_CTY
COMMECT_MODEM
CONTINUE

CONT INUE
COPY_BITS
COUNT

CPUOB

cTY

DAT_DPY
DEBUG
DEBUG_BITS
DEBUG_BREAK
DEC_INT

54

81
o9
60
53
S4
&0
16
43
43
43
31
39

71
72
o8
38
31
39
o5

54

59
47
11
11
57
81
&0
60
59
12
13
13
82
o9
54
(=13
2

18
28

46

10

DEFAULT
DESC_ARG
DESC_ARGS
DESC_EQ

DIAG

DIAL
DIGIT_TO_CHAR
DO_BOOT
DO_BUILD
DO_CALL
DO_CLOCK
DO_COMMAND
DO_DD

DO_DPY
DO_DUMP
DG_HISTORY
DO_LOAD
DO_MACRO
DO_MODEM
DO_RESET
DO_SAVE
DO_SET
DO_TALK
DO_TEST

DPY

DPY

DPYF
DPY_DEFAULT
DPY_DESCS
DPY_FIELD
DPY_FLDS
DPY_LINE
DPY_NAME
DPY_NAMES
DPY_ON_LINE
DPY_ON_STATUS_LINE
DPY_QUIET
DPY_REMOTE
DPY_STR
DPY_VALUE
DREG

DUMP

DUMP
ENABLE_BREAK
ENAHST

EQ
EQUAL_BITS
ERROR
EXAMINE_DEPOSIT
EXEC

&3
63
&4
86
59

71
&8
76
64
&4
61
46
73
65
74
67
&8
79
23
78
55
76
49
67
43
50
63
48
48
49

-
[

62
63
63
49
50

47
84
32
74
38

26

52

84

22
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T XPAND_MACROS
FAILED
FILE_ARGS
FIT

FIT_BITS
FLAG

FLD

FORMAT
FORMAT
FORMAT_LINE
FORMAT_REG
FRONTEND
GETARES
GET_BITS
HELP
HEX_BYTE
HEX_WORD
IDLE

IDLE

IDLES
INCR_OCT
INIT

INITZ
INITIAL_VALUES
INITS

INSTRES
TNTERRUPTS
INT_DEC
INT_OCT

I0RA

IORB

JUMP

L INE_SCREEN
LOAD
LOAD_CMD_TAB
L.OAD_DPY_TAR
LUAD_FLD_TAB
LOAD_MI_TAB
LOAD_REG_TAB
LOCAL_COM
LOS
FMACRO_CHECK
MACRO_DUMP
MACRO_ERR
MACRO_HIST
MAGRO_LDAD
FACRO_LOAD
MACRO_VERIFY
MAX

MI

A% o P RN SRS

m -~y o

NN e

J
)

15

MICRO_CHECK
MICRO_DUMP
MICRO_ERR
MICRO_FAST
MICRO_HIST
MICRO_LOAD
MICRO_LOAD
MICRO_VERIFY
M1N

MMACTRL

MSG

NAME
NEW_SCREEN
NIBBLE
OCT_BITS
OCT_DIGITS
OCT_INT
DCT_TO_BITS
OCT_WORD
OPEN_COM
OPEN_LOG
PARSE
PARSE_INITS
PARSE_THEM
PLAY
PORT_INIT
PRINT_SCREEN
PROTECT_SYSTEM
PUT_BITS
RDAC

RDAM

RDDMA

RDECC

RDHST

RDHSTI

RDM

RDMI

RDMIC

RDOB

RDREG

RDSTLP

RDUPN
READ_FILE
READ_KEYBUOARD
RECEIVE
RECEIVE

REG
REGISTER_SCREEN
REMOTE_BACKEND
REMOTE_CTY

Www
m b P

wudwo
WO ;g (-

o~y e

P b b
VOO0 D0

PR NN DM
NUSrNODDDOMNODOTMKH =0

n
[

n
W

R PJ o+~
ownY

n
O

23
53
12
30
24
20
24
&9



REMOTE _FRONTEND
RESET_CONSOLE
RESET_CONSOLE
ESET_FUNCTION

RESET_INITS
RESET_SCREEN
RESET_SY¥STEM

RESTORE

RET

RUN

RUN

SAVE

SCROLL

SECT

SEND

SEND
SEND_CHAR
SETFLD
SET_FLAG
SET_MACRO_BREAK
SET_MICRO_BREAK
SHIFT
SORT_COUNTERS
START
START_COUNTERS
STATUS

STATUS
STATUSF

STEP
STOF_COUNTERS
STRB

SWITCH

SYSID

TABLES

TALK

TALK
TALK_SCREEN
TEST

TEST

TEST_RET

TIME
TYPE_FILE
UNLOCKED
UNPARSE

UNP ARSE_THEM
UPDATE

UPDATE
UPDATE_TIME
UPPERCASE
VERTICAL

SC
79
80
37
80
83
80
24
43
18
Sé
24
52
84
i2
29
&8
22
78
3e

2
-

16
78
57
78
S6
68
55
18
78

24

29
89
29
&5
65
39
76
39

62

57

30
S2
57
S50

S8

WAIT
WAIT
WRAC
WRAM
WRDMA
WRHSTI
WRM
WRMI
WRMIC
WRQD
WRREG
WRUM

T oK X X XK X

XRE

3]

52
58
28
27
20
25
27
21
23
18
25
24
89
89
?0
91
91
a4
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LCONSOLE. PAS —-- source file for Augment Engine Comnsole (1 of 5) zwl
{primary source file, contsins definitions, wvariables, frontend utilitiec)

{octher source files included are:

CONSOLEQO. PAE —— utility routines
CONSGLEL. PAS —— the beckend functions
CONSQLE2. PAS —- the frontend commands

CONGSOLER. PAS —— the table loaders?}

{TURBG-PASCAL. compiler switches, IBM-PC wversionl’}
{¢R—- subscript checks}

{&V- value checks?

{&l- xon/xoff)

{$I+ 1/0 check’

{$C- control—-c*

{SK- stack check?

PROGRAM console:;
CONST

{increment this for each edit}
edit="5";

{set thic trve if debugging initial start—up problemsl}
initial_debugging=FALSE;

{msjor version must match between local and remote, edit can be different’
version=‘'2. &7;

{the main command promptl

prompt=’1i"’;

{colors for various display items}

box_color=RROWN; banner_color=GREEN; time_colaor=CYAN; modem_color=WHITE;
dat_color: ARRAYIBOOLEAN] OF BYTE=(YELLOW, CYAN); hole_color=LIGHTRED:
meg_color=YELLOW; scroll_color=LIGHTGRAY, ask_color=WHITE;
alert_color=LIGHTRED:

{maximum number of items allocated}
number_counters=100; number_tests=45; number_macros=100;

{sllocation sizes of items}
max_str_ciz=128; max_bits_index=127; max_bits_siz=128; max_bit_siz=16;

{con port codesl
con=%00; coml=%01l; com2=%$02;

{micro instruction section codes == binary bitsl}
sect_A=4; sect_B=2; sect_C=1; sect_ABRC=7:

{micro/macro loader function codesk
load_slow=0; load_wverify=1:; load_check=2; load_fast=3;

TYPE
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{8088 cpu register type for calls to MSDOS or INTRZ
Tegs_typ=RECORD ax,bx,cx,dx,bp,si,ds,es, flags: INTEGER END;

{general purpose string typel
str_typ=8STRINGImax_str_sizl;

{remote/local talk buffer of lines’
talk_typ=ARRAYL[1..12] OF str_typ;

{binary record type for micro load files’}
bin_load_tup=RECORD

addr: INTEGER: <{address of micro instruction}

dat: ARRAYLO. . 101 OF BYTE {ten 8-bit bytes (88 bits) of micro instruction’}
END;

{display Format typel
dpy_+fmt_typ=(line_fmt, reg_Ffmt, screen_~fmt);

{set of codes for idle display’
idle_typ=SET OF (idle_mic, idle_obus, idle_dma)i

{string and bit justification codes}
fit_typ=(left_fit,center_fit,right_Ffit);

{general purpouse bit structure?

bits_tup=RECORD
bit: ARRAY [0O. max_bits_indexl OF INTEGER; {value of general bit)
siz: 1. .max_bits_siz; {number of general bits in structurel}
bit_siz:1..max_bit_siz {number of binary bits in general bit>

END;

imicro instruction identifiers to index tablel}

mi_typ=(
clcpmod_mi,clexctx_mi,clymemp_mi, clmerge_mi.clusctx_mi, clvamod_mi, dam_mi,
Jump_mi, klresl_mi, klres2_mi, ldac_mi, ldamar_mi, ldamemp_mi, 1dar_mi, lddev_mi,
ldhold_mi, 1dir_mi, 1d ymemp_mi, 1dlpq_mi, ldma_mi, ldpc_mi, 1dpcf_mi, 1dq_mi,
ldgones_mi, lmhadr_mi, lmhbkad_mi, lmhent_mi, Ilmhctl_mi, luhadr_mi, luhctl_mi,
mapdis_mi, memst_mi, mhoff_mi, mhon_mi,mrd_mi, vhoff_mi, vhon_mi, xac_mi, xam_mi,
xamemp_mi, xar_mi, xcond_mi, xdev_mi, xir_mi, x ymem_mi, x ymemp_mi, xloop_mi, xma_mi
xmbst_mi, xmem_mi, xmhadr_mi, xmhdatO_mi, xmhdatl_mi, xpc_mi. xpcf_mi, xq_mi,
xuvhadr_mi, xuhdat_mi, zero_mi);

{micro instruction field identifiers to index table’

fld_typ=(
fld_erv,eeal_fld,eefo_+Ff1d, l1dma_f1ld, idisp_Ffld, mwt_Ff1ld, saafma_+Ff1ld, po_Ff1ld,
spl_+fld,cry_~Ffld, asrc_Ffld,afun_*fld,adst_fld,alul_+f1ld, ldar_f1ld, jcond_fFf1ld,
mapf_fld,spc_~f1ld, jadr_fld, rot_fld, mask_f1ld, dest_f1ld, sp2_f1d, ycode_f1d,
acsel_fld,d_fld,cylen_+1d, ifq_+f1ld,dfq_*Ff1ld, 1it_f1d)i

{machine Tegister identifiers to index tablel

reg_typ=(
Teg_erT. amem_vreq, amemp_reg, sT_reg., dev_reg, iT_reg, jmemp_vea., ymem_reag. lp_reaq,
ma_reg. mem_veg, pc_reg, pcf_reg.q_reg,mbst_reg,ac_reg, hold_reg, am_req);

{display item identifiers>
dpy_typ=(
linel_dpy. line2_dpy, line3_dpuy. lined_dpy.lineS_dpy, lineb_dpy: line7_dpy,
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line8_dpy, line9_dpy, linelO_dpy, linell_dpy, linel2_dpy., load_dpy. Tun_dpy,
Temote_dpy.mbrk_dpy, mad_dpy,m_dpy, ecc_dpuy, dmaad_dpy, dma_dpy. pc_dpy.

me_dpu, av_dpy. mem_dpy, iv_dpy.q_dpy., lp_dpy, acad_dpy,ac_dpy, ymemp_dpy.
Jmem_dpuy,dev_dpy, amemp_dpy, amemad_dpy. amem_dpy., ubrk_dpy,mic_dpy, cbus_dpu,
eobus_dpuy, lc_dpy. tc_dpy,br_dpy, mi_dpy:eeal_dpy.eefo_dpy, ldma_dpuy, idisp_dpu.,
mwt_dpy. zaafma_dpy. po_dpy,spl_dpy.,cry_dpy,asrc_dpy, afun_dpy, adst_dpy,
alul_dpy, ldar_dpy, ycond_dpy.mapf_dpy.,spc_dpu, jadr_dpy,rot_dpy., mask_dpy.,
dest_dpu, sp2_dpu, jcode_dpy,acsel_dpu. d_dpu,cylen_dpy, ifq_dpy,dfq_dpy.,
lit_dpy.dd_dpy.dpy_init);

{function/command identifiers’

cmd_typ=(
bits_fun,bresk_Ffun, build_fun, cpuob_fun, cty_fun, dump_Ffun, enahst_Ffun,
exec_fun, fld_+un, init_fun, init2_fun, inits_fun, instrs_fun, iora_fun,
iork_fun, jump_*fun, load_fun,mi_fun, mmactrl_Ffun, rdac_Ffun, rdam_Ffun, rddma_Ffun,
rdecc_fun, rdhet_fun, rdhsti_Ffun, rdm_fun, rdmi_fun, rdmic_fun, rdob_fun,
rdport_fun. rdreg_furn, rdst_fun,rdstlp_Ffun, rdum_fun, reg_fun, reset_fun,
run_fun. save_fun, setfld_fun,shift_Ffun, step_Ffun,suysid_~Ffun, talk_Ffun,
test_fun.wrec_fun,wram_fun,wrdmsa_fun,wrhsti_fun, wrm_fun, wrmi_fun,
wrmic_fun, wrob_fun,wrport_fun, wrreg_fun, wrum_~Ffun,
boot_cmd, build_cmd,call_cmd,cs_cmd, cty_cmd, dac_cmd, dam_cmd, doami_cmd,
damp_cmd, dd_cmd, de_cmd. dmrd_cmd, dmwrt_cmd, dump_cmd, ex_cmd, help_cmd.
history_cmd: idle_cmd, 1dac_cmd, 1deamemp_cmd, ldar_cmd, lddev_cmd, 1d ymemp_cmd,
ldhold_cmd, ldiv_cmd, ldma_cmd, 1dpc_cmd.: ldpcf_cmd, 1dq_cmd, load_cmd.,
macro_cmd, mbrk_cmd,mgo_cmd, mic_cmd. miload_cmd, mird_cmd, mmload_cmd,
mmrd_cmd, modem_cmd, mstart_cmd, quit_cmd, rdobus_cmd, rdstatus_cmd, remote_cmd,
reset_cmd. run_cmd, set_cmd, ss_cmd, stop_cmd, talk_cmd, test_cmd, type_cmd,
ubrk_cmd,ugeo_cmd, vui_cmd, ustsrt_cmd, wrobus_cmd, xac_cmd, xam_cmd.
xami_cmd, xamp_cmd, xamemp_cmd, xar_cmd, xdev_cmd, xiv_cmd, x ymem_cmd .
xJimemp_cmd, xlp_cmd, xma_cmd, xmem_cmd, xpc_cmd, xpcf_cmd, xq_cmd);

VAR
{constant tables ~- loaded from overlayl

{on/off/odd/even test data patterns’
test_byte. ARRAYL1l.. 4] OF BYTE; test_bits: ARRAY[1..41 OF bits_typ;

{table of micro instructions —— constant for backendl}
mi_tab: ARRAYImi_typl OF RECORD

name: STRINGIBI, {text namel

bits:bits_typ {88 bits —— optimal is ten 8-bit buytes?
END;

{tsble of micro instruction fields —— constant for backendl}
fld_tab: ARRAYLFfld_typl OF RECORD
name: STRINGLSO]): {text namel}
bit_zerc:0..87; {position of field bit zero within instruction’
bits_siz:1..36;i {number of bits in field}
dpy:dpu_typ {display item for fieldl}
END;

{table of machine registers —-— constant for backend?
reg_tab: ARRAYLreg_typl OF RECORD
name: STRINGLSI;, {text namel
bits_siz:1..36; {number of bits in register?
mi_to_wr.mi_to_vd:mi_typ {micro instructions to write and rTead register’
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{table of ctommands —— cocnstant for frontend}
cind_tab: ARRAYLcmd _typl OF RECORD
name: STRINGL81; eq_siz:1..8; {name and eqisted minimum sizel
argl_desc,arg2_desc, cmd_desc: STRING[4C] {descriptions’
{see procedure command_ok for interpretation of descriptions’
END;

{dable of display items —— constant for frontend}
dpy_tab: ARRAYILdpuy_+ypl OF RECORD {table of display items -~ semi—-constant)
x_pos:1..80, y_pos:1..12; {position of item in dats displayl
desc: STRINGL7J; {description text?
value: STRINGE801; {value text —— not constant’
value_siz:0..80; {value field width, in characters)
ENEG;

{global variables —-— to be accessed by both backend and frontend)

{digit and chasracter tables for conversion between bits and strings?
digit_tab: ARRAYLCHAR] OF BYTE:; {convert character to value?
char_tab: ARRAYLO. . 161 OF CHAR; {convert value to character’

{activity counter’
activity_counter: ARRAYLL1. . number_counters]l OF INTEGER; {the countersl’}
counting: BOOLEAN; {if true then increment counters)

{debugger>
debugging: BOOLEAN; {if true then display debug informationl
debug_counter: INTEGER; <{number of debug calls to skipl

{digit/bit conversion errors’
bad_digit, {if true then invalid digit was encounteredl
digit_overflow: BUDLEAN; {if true then justification overflowedX

{system type flag —— if true then KL versionl’}
k1l: BOOLEAN;

{remote access state —— Temote_cty set by backend)
remote: (we_are, hello,entry, login, remote_cty, active);

{icg file}

log_file: TEXT:; {the log filel

log_open, {if true then log file is open’}

log_ok: BOOLEAN; {if true then write loyg messages?

PROCEDURE debug_break; BEGIN END; {a place to set IBM—-PC DEBUG break pointl}
{set break point to address obtsined bu: debug(hex_word(OFS{(debug_break));
hit the break point with: debug(hex_word(OFS{routine_name)); debug_break;
the routine address is then displayed and the correct overlay is loaded?

{$1 CONSOLEQ. PAS utility voutines?
{CONSOLEO. PAS —— source file for Augment Engine Console (2 of 35) zwk

{ctontains global utilities?
FUMCTION time(get_time: BOOLEAN): str_typ;
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get_time then return time of day else return current dstel
T

th: ARRAYLD1 [21 =
o fJun’y “Jul ‘s “Aug’s ‘Sep s ‘Qct s ‘Nov .,

RINGLZ3; y:STRINGL4AI;

=

me_code=$d0; datl
t i
’

QT w
[\]]
Food

e
_time THEN BEGIN
STR(cx SHR 8:0, h)i STR{cx AND $FF:0, m); STR{(dx SHR 8:0, s);
IF LENGTH(h)C2 THEMN h:='0"+h;
IF LENGTH(m)<2 THEN m:="0'+m;
IF LENGTH(s)<2 THEN s:="0"+s;
time.=h+": '+m+’. ‘+¢
END
ELSE BEGIN
STR(cx:4,y); STR(dx AND $FF:0, d); y:=COPY(y.,3,2);
IF LENGTH(d)<{2 THEN d:='0"'+d;
time:=d+’'="+monthldx SHR 83+ '—"+y
END ’
END

END;

PROCEDURE count(c:BYTE):
{increment specified activity counter if counting?
BEGIN IF counting THEN activity_counterlcl:=activity_counterlcl+1 END;

PROCEDURE dpy_str(x,y:BYTE; s:str_typi color:BYTE);
{display coleored string at x,y location on screen. upper left is 1,12
BEGIN TEXTCOLOR(color); GOTOXY(x.y); WRITE(s) END;

PROCEDURE alert(m:str_typ)i
{display alert message at bottom of screen?
BEGIN dpu_str{l,24, ‘’/,alert_color); CLREOL:; WRITE(m) END;

PROCEDURE loa(m: str_typ);
{if log file open, write message to it}
BEGIN
iF log_ok THEN BEGIN
IF log_open THEN BEGIN
{$I-3 WRITELN(log_file, time(TRUE)+’ ‘+m); {$I+)
log_open: =IORESULT=0; IF NOT log_open THEN CLOSE(log_file)
END;
IF NOT log_cpen THEN alert{’'LOG FULL. ‘+7¢)
END
END;

PROCEDURE debug(m:str_typ);
{if debugging and debug_counter not zero then display debug messagel}
BEGIN
IF debugging THEN BEGIN
IF debug_counter>0 THEN debug_counter: =debug_counter—1 ELSE BEGIN

‘Dec’1;

logim);, alert(m+’ #'); {$£1-} READLN(debug_counter); {$I+> alert(’’)

END
END
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END;

FUNCTION debug_bits(VAR b:bits_typ)l:str_typ;

{debug bits structure by converting all info to string for display’

VAR 1i:0. . max_tits_index; siz,bit_siz,bit,bits:str_typ;

BEGIN
STR(b. siz: 0. siz?; STR(b.bit_siz:O,bit_siz); STR(b.bit[Q1I:0,bit); bits:=. .
FOR i:=1 TO b.siz—-1 DO BEGIN STR(b.bit[il:0,bit); bits:=bits+’ ‘+bit EMD;
debug_bits:="( '+siz+’ ’‘+bit_siz+’ (‘+bits +7))°

END;

FUNCTION min{x,y: INTEGER): INTEGER,
{return the minimum of two integersl}
BEGIN IF x<y THEN min:=x ELSE min:=y END;

FUNCTION max(x: y: INTEGER): INTEGER:
{return the maximum of two integerst
BEGIN IF xxy THEN max:=x ELSE max:=y END;

FUNCTION vuppercasei{s:str_typ):str_typi

{return string converted to uppercase’

VAR i:1..max_str_siz;

BEGIN FOR i:=1 TO LENGTH(s) DO s[il):=UPCASE(s[il); uppercase:=s END;

FUNCTION blanks(n: BYTE): str_typ;

{return the specified number of blanks}

VAR s:str_typ; i:1..max_str_siz;

BEGIN s:='“; FOR i:=1 TO min(n,max_str_siz) DO s:=s+’ ‘; blanks:=s END;

FUNCTION eq{(si,s2:str_typi n:BYTE): BOOLEAN;
{return true if string sl is an eqiation cof s2 of minimum size nl
BEGIN eq:=(LENGTH(s1)>=n) AND (s1=COPY(s2,1,LENGTH(s1))) END;

FUNCTION switch(x: BOOLEAN; sl,s2:str_tup):str_typi
{switch strings —-— if true then rteturn sl else return s2%
BEGIN IF x THEMN switch:=sl1 ELSE switch:=s2 END;

FUNCTION parse(VAR a:str_typr:str_typ;
{parse input string, return token, remove token from input stringr
CONST delimiters:8S8ET OF CHAR=L’ “, ", ", '/’
VAR 1:1. . max_str_sizi
BEGIN
i:=1; WHILE (i<{=LENGTH(a)) AND (alil IN delimiters) DO i:=i+1;
DELETE(a, 1,i-1);
i:=1; WHILE (i<=LENGTH(a)) AMND NOT (aCil IN delimiters) DO i:=i+1;
parse: =COPY(a, 1, i-1);
DELETE(a, 1, 1i-1);
i:=1; WHILE (i<=LENGTH(a)) AND (alil IN delimiters) DO i:=i+1;
DELETE{&, 1.1i—-1)
END;

FUNCTION unpsrTse(al, aa, a3:str_typ):str_typ;

{return appended tokens suitable for parsel

VAR a:str_typ;

REGIN unperese: =al+switch(a2<H"", ’, ‘+a2+switch(a3<>’’, /', 7+33, 77>, **) END;

PROCEDURE default(VAR a:str_%typi v:str_typ)l;
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{cet default value, v, if input string is null or 7. '3
REGIN IF (a=°') DR {a=’. ') THEN a:=v END;
UNCTION fit

€

tr_typ; n:BYTE; f:fit_tup):str_typ:

F { s
{fit string into specified size with Justification}
BEGIN

DELETE(s. n+i,mex_str_siz);

CASE ¢ OF

center_fit:s:=blenks((n-LENGTH(s)) DIV 2})+s;
right_fit:s:=blanks(n=LENGTH(s))+s

END:

fit:=s+blanks(n—LENGTH(s))

S hNDi

PROCEDURE fit
Justify: Ffit
{fit bits str
VAR
pbin: ARRAY [O. . mex_bite_index1 OF O..1;
i, 0:0. . max_bits_index;
lsbh, new_lsb,bits_given,bits_used,difference, value: INTEGER:
BEGIN
{it works so don’t mess with it}
IF (bits.siz<Znew_siz) OR (bits. bit_siz{Pnew_bit_siz) THEN BEGIN
bits_given: =0;
FOR i:=0 7O bits. siz—1 DO BEGIN
value: =bits. bitl[il;
IF bits_given<=max_bits_index THEN
FDOR y:=bits_given+bits. bit_siz—1 DOWNTO bits_given DO BEGIN
IF j<=max_bits_index THEN bin[jJ:=value AND 1;
value:=value SHR 1
END
ELSE digit_overflow: =TRUE;
bite_given:=bits_given+bits. bit_siz
END;
lsb:=bits_given—-1; new_lsb:=(new_siz#new_bit_siz)—1;
IF lsb max_bits_index THEN lsb:=max_bits_index;
IF new_lsbXmax_bits_index THEN new_lsb:=max_bits_index;
difference: =new_lsb-1sh;
IF justify=right_fit THEN BEGIN {align least significent bit}
IF difference>0 THEN BEGIN {new_lsb to right of 1lsbl
{shift right>
FOR i:=new_lsb DOWNTO difference DO binfil:=binli-differencel;
{pad left with zero’s}
FOR i:=0 TO difference-1 DO binlil:=0
END
ELSE IF difference+0 THEN BEGIN {new_lcsb to left of lsb>
{verify no one’s lost on left’

<4

bits(VAR bits:bits_tup; new_siz,new_bit_siz:BYTE;
typli
cture into specified configuration with justificetion’

FOR i:=0 70 ~difference-1 DO IF binfiJ<>0 THEN digit_overflow: =TRUE;

¥

{chitt left?

“OR i:=0 TO 1lsb DO binlild:=binli-differencel
END

END
ELSE BEGIN {2lign most significant bit?}
IF difference>0 THEN BEGIN {new_lsb to right of 1lsb?
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ipad vight with zevro’s’
FOR i:=lsbh+1 70 new_1sb DO binfiJ:=0
END
ELSE If difference<0 THEM BEGIN {new_lsb to left of lsbl}
{verifu no one‘s lost on right>
{
FOR i:=new_leb+1 TO lsb DO IF binLil<>0 THEN digit_overflow: =TRUE
END
END;
bits. siz:=new_ciz; bits bit_siz:=new_bit_siz; bits_used:.=0;
FOR i:=0 TO bits.siz—1 DO BEGIN
value: =0;
FOR j:=bits_used TO bits_used+bits.bit_siz—-1
DO value:=(value SH1 1) OR binlj1;
bitse. bitlLil:=valuei bits_used:=bits_used+bits. bit_siz
END
END
END;

FUNCTION equal_bits(VAR bil,b2:bits_typ): BOOLEAN;
{return true if bit structures are equivalent -— does not fit_bhits)
VAR ok:BOOLEAN; 1:0..max_bits_index;
BEGIN
ok:=(bi.siz=b2. ciz) AND (bl.bit_siz=b2 bit_siz);
IF ok THEN FOR i:=0 TO bl.siz-1 DO ok:=o0k AND (bl.bitCil=ba2. bitlil);
equal_bits: =ok
END;

PROCEDURE put_bits(VAR b,bb:bits_typ; p,1:BYTE);
{put 1 bits from bb into b at position p2
VAR 1:0. . max_bits_index;
BEGIN
fit_bits(b,b. siz#b. bit_siz,1,left_fit);
fit_bits(bb,bb. siz#bb. bit_siz, 1, left_fit);
FOR i:=0 70 1-1 DO b.bitfp+il:=bb.bitlbb. siz-1+il
END;

PROCEDURE get_bits(VAR b,bb:bits_typ: p,1:BYTE);
{get 1 bits from b at position p into bb}
VAR 1:0. . max_bits_index;
BEGIN
fit_bits(b,b.siz*b. bit_siz,1,1left_Ffit);
bb.siz:=1; bb.bit_siz:=1;
FOR i:=p TO p+1-1 DO bb.bitli-pl:=b.bitli]
END;

FUNCTION char_to_digit{(c:CHAR; s:BYTE):BYTE;

{cenvert character to digit of specified bit sizel}

VAR i BYTE;

REGIN
i:=digit_tablcl;
IF (i<D) OR (i>=(1 SHL s)) THEN BEGIN i:=0; bad_digit:=TRUE END;
char_to_digit: =i '

END;
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FUNCTION dig:%t_to_char(i:BYTE:; s:BYTE): CHAR;
{convert digit of specified bit size to character}
BEGIN

[ ]

1i»=0) AND {(1+(
GIN digit_to

Loy

(R e]

1 SHL s)?) THEN digit_to_char:=chsr_tabli
o_char:=’0‘; bad_digit:=TRUE END

w o
m g

m -

=
L '

I
-

e
LA

FUNCTION bite_to_oct(b:bits_tup; s:BYTE):str_tup;
{return s bite, b, converted to octal digit strings

VAR i, i O o max_bits_index; digits:str_typs
HEGIN
F]t_bltS(bl 5,1, left {'lt):
fit_bite(b, (g4 ”) DIV 3:3,right_Ffit);
1o=0: WHILE (3<b.siz=1) AND {(b.bitl 2=0) DO j:=3+1;
digits:=""; bed_digit:=FALSE;
FOR i:=max(j,b.siz-max_str_siz) TO b.siz-1 DO
digite:=digits+char_tablb. bitlilJl:;
IF b.sizrmax_str_siz THEN digit_overflow: =TRUE;
tits_to_oct:=dlglts
ND;

PREQCEDURE oct_to_bits(d: estr_typ; VAR b:bits_typi s:BYTE);
{zonvert occtsl digit string to s bits, bY
VAR 1:0. .max_bits_index; special: INTEGER;
BEGIN
special:=770; bad_digit:=FALSE;
IF d='0FF’ THEN special: =0
ELSE IF d=‘0OM’ THEN special:=—1
ELSE IF d='-1’ THEN special:=-1
ELLSE IF d='0DD’ THEN special:=21845
ELSE IF d='EVEN’ THEN special.=-21846;
IF special=770 THEN BEGIN
b.siz:=min(LENGTH(d), max_bits_siz);
b.bit_siz:=3;
FOR i:=0 70O b.siz—1 DO b.bitCil:=digit_tabldCi+1311;
IF LENGTH(d)>max_bits_siz THEN digit_overflow: =TRUE;
fit_bitsi{b,e, 1, right_fit)
END
ELSE BEGIN
b.siz:=max_bits_siz DIV max_bit_siz; b.bit_siz:=max_bit_siz;
FOR i:=0 TO b.siz-1 DO b.bitlCiJ:=special;
fit_bits(b,s, 1, vright_fit); digit_overflow: =FALSE
END
END;

FUNCTION int_occt(i: INTEGER): str_tuypi

{return octal digit string converted from integer}

VAR b:bite_tupi digits:str_tuyp;

BEGIN b.siz:=1; b.bit_siz:=16; b.bitl03:=i; int_oct:=bits_to_octi(b,16) END;

FUNCTION oct_int(d:str_typ): INTEGER:

{return integer converted from occtal digit string)

VAR b:bite_typ;

BEGIN oct_to_hits(d,b,16); fit_bits(b,1,16,1left_fit)i oct_int:=b. bitL0Q] END;
FUNCTION int_dec(i: INTEGER): str_typ;
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i{rsturn decimal digit string converted from integerl}
VAR digits:str_tup:; BEGIN STR(i:0,digits); int_dec:=digits END;

FUNCTION dec_int{(d:str_typ): INTEGER;
{return integer converted fram decimal digit strings
VAR i, e: INTEGER:
BEGIN
VAL (d, i,e); IF e<>0 THEN BEGIN i:=0; bad_digit:=TRUE END; dec_int:=1i
END;

FUNCTION incr_oct{d:str_typl:str_typ;
{return incremented occtal digit stringl
VAR 1:0. .max_str_siz; carry,new_value:BYTE;
BEGIN
carry:=1; i:=LENGTH(d); bad_digit:=FALSE;
WHILE (i>=1) AND (carry>0) DO BEGIN
new_value:=digit_tabldlill+carry;
IF new_valuer=8 THEN new_value:=0 ELSE carry:
dfiJ:=char_tablnew_vsluel; i:=i-l
END;
IF carry=1 THEN BEGIN
IF LENGTH(d)<max_str_siz THEN d:=’1‘+d ELSE digit_overflow: =TRUE
END;
incr_oct: =d
END;

Q;

FUNCTION oct_bits(d:str_typi s:BYTE):str_typ;
{return verified octal digit string of specified bit sizel
VAR b:bits_typ; BEGIN oct_to_bits(d,b,s); oct_bits:=bits_to_oct(b,s) END;

FUNCTION oct_digits(d:str_typ; s:BYTE):str_typ;
{return octal digit string of specified size, maybe add leading zeros’}
V&R 1:1. . max_str_siz;
BEGIN
IF s<LENGTH(d) THEN DELETE(d, 1, LENGTH(d)-s)
ELSE FOR i:=1 TO s—LENGTH(d) DO d:='0'+d;
FOR i:=1 70 LENGTH(d) DO dfil:=digit_to_char(char_to_digit(dl[il, 3):3);
oct_digits: =d
END;

FUNCTION oct_word(d: str_typ):str_typ;
{if octal word, return halfwords seperated by double commalX
BEGIN IF LENGTH(d)=12 THEN INSERT(’,, ’.d,7); oct_word:=d END;

FUNCTION hex_Bute(i:BYTE): str_typi
{convert hyte to hex digit stringl

FUNCTION nibble(i:BYTE): str_typ;
{convert nibbtle to hex digit stringl
BEGIN
i:=1i AMND $0F;
IF 1710 THEN nibble: =CHR(ORD(’0’)+i) ELSE nibble: =CHR(ORD(‘A’)+i—-10)
END;

BEGIN {hex_butelX :
hex_byte:=nibble(i SHR 4)+nibble(i)
END;
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FUNCTION hey_worofl{i: INTEGER): str_typ;
{ronvert ibéb-bait word to hex digit straing?
REGIN hes_wori:=hex_bytei(i SHR )+hex_buyte{i) END;

{the folicwing routines meke up the interrupt driven communications packagel

VAR {communicstions stuffl

coml_seg, coml_ofs, com2_seg, coma_ofs: INTEGER: {saved valuves>

comi_id, com2_1id:BYTE; {from last interrupt>

coml_input, com2_input: ARRAYLO. . $FF] OF BYTE; {input buffers’

coml_input_in, com2_input_in,coml_input_out,coma2_input_out: 0. . FF; <{pointers’>
coml_input_siz,com2_input_siz: 0. . 255 A{current size of buffers>

cty. modem: BYTE; {configured port codes’

PROCEDURE comi_server;
{IRQ4 server for coml>
CONET
int_control=%$20; eoi_bits=%20;
coml_data=%3F8; comi_int_id=%$3FA; receive_int=%04;
BEGIN
{
i pushes for entry
PUSH a4X ! PUSH BX ! PUSH CX ! PUSH DX ! PUSH DI ! PUSH SI ! PUSH ES ! PUSH D:
MOV BX, 2700
€CS: ! MOV AX,[01103 ' MOV DS, AX
¥
INLINE($50/$53/$51/%52/$57/4$56/$06/¢1E/$BB/$00/$27/2E/$41/$10/%01/$8E/$DE?);
coml_id: =PORTLcoml_int_id1l;
IF (coml_id AND receive_int)<>0 THEN BEGIN
IF coml_input_siz>=%FF THEN BEGIN
coml_input_cut:=(coml_input_out+l) AND S$FFi
coml_input_siz:=coml_input_siz—1
END
ELSE IF coml_input_siz=0 THEN coml_input_in:=coml_input_out:;
coml_inputfcoml_input_inl:=PORTLcoml_datal;
coml _input_in:=(coml_input_in+1) AND &FF;
coml_input_siz:=coml_input_siz+l1
END;
PORTLint_controll:=eoi_bits;
<
ipops for exit
POP DS ' POP ES ! POP SI ! POP DI ! POP DX ! POP CX ¢ POP BX ! POP AX
FOP BP ' POP BP ' IRET
¥
INLINE(®%1F /%07 /%5E/$5F /$5A/$59/$0R/£58/$5D/¢5D/$CF)
END;

PROCEDURE com2_server;

{IRG3 server for com2}

CONET

int_control=$20; eoi_bits=%20;

com2_date=3s2F8; comZ_int_id=%2FA; receive_int=%$04;

BEGIN
INLINE($350/$53/951/$92/%57/956/%06/%1E/$BB/$00/€27/%2E/$A1/%10/%01/$8E/$D8);
comz_id: =PORTl{cema2_int_id1;

IF (com2_id AND receive_int)<>0 THEN BEGIN
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IF cemZ_input_siz»=$FF THEN BEGIN
com2_input_out:=(com2_input_out+l) AND %FF;
com2_input_siz:=comd_input_siz-1

END

ELSE IF com2_input_siz=0 THEN com2_input_in:=com2_input_out;

com2_inputlcom2_input_inl:=PORTL[com2_datal;

com2_input_in:=(com2_input_in+1) AND $FF;
com2_input_siz:=com2_input_siz+1
END;
PORTLint_controll:=eoi_bits;
INLINE(£1F/$07/$SE/SS5F /%5A/ 359 /$5B/$58/$5D/$5D/$CF)
END;

FUNCTION receive{p: BYTE:; VAR ch: CHAR): BOOLEAN;
{return true if character received from specified port?
VAR rtegs:tegs_typ;
BEGIN
Teceive: =FALSE;
CASE p OF
con: WITH regs DO REGIN
ax:=%0600; dx:=%FF; MSDOS(regs); ch:=CHR(ax AND $7F); teceive:=ch<{>#0
END;
coml: IF coml_input_siz>0Q THEN BEGIN
ch: =CHR(comi_inputlcoml_input_outl AND $7F);
coml_input_out:=(coml_input_out+l) AND $FF;
coml_input_siz:=coml_input_siz-1l; receive:=TRUE
END;
com2: IF com2_input_siz>0 THEN BEGIN
ch:=CHR(com2_inputlcoma_input_outl AND $7F);
com2_input_out:=(com2_input_out+l) AND $FF;
come_input_siz:=comd_input_siz—-1l; receive:=TRUE
END
END
END:;

PROCEDURE send{(p:BYTE; ch:CHAR);
{zend character to specified port>
CONST
coml_data=%3F8; coml_line_status=¢3FD; com2_data=$2F8; come_line_status=%2FD;
transmit_resdy=3520;
VAR regs:Tegs_typi
BEGIN
CASE p OF
con: WITH regs DO BEGIN ax:=30600; dx:=0RD(ch); MSDOS(regs) END;
coml: BEGIN
REPEAT UNTIL (PORTLcoml_line_status]l AND transmit_ready)<>0;
PORTLcoml _datal: =0RD{(ch)
END;
com2: BEGIN
REPEAT UNTIL (PORTLcom2_line_status] AND transmit_ready)<>0;
PORTLcom2_datal: =0RD(ch)
END
END
END:;

PROCEDURE com_init(p, baud, parity, stopbit,wordlength: INTEGER)
{set up a port with baud, parity, stop bit and word length parameters?
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CONET
rz232_code=%14;
comi_int_enasble=$3FF; com2_int_enable=%2F9; receive_int=%01;
coml_modem_control=%3FC; com2_modem_control=$2FC; out2=%08;
VAR tTegs:Tegs _tups
BEGIN
WITH reos DO CASE p OF coml:dx:=0; coma2:dx:=1; ELSE dx:=0 END;
CASE baud OF
110: baud:=0; 150:baud:=1; 2300:baud:=a;
500: baud: =3; 1200: baud:=4; =Z400: baud:=5;
4800: haud: =& 9600: baud: =7; ELSE baud: =2
END;
CASE parity OF O,1:; 2:parity:=3 ELSE parity:=0 END;
CASE stopbit OF 1:stopbit:=0; 2:stopbit:=1;, ELSE stopbit:=0 END;
CASE wordlength OF 7:wordlength:=2; 8:wordlength:=3; ELSE wordlength:=2 END:
Tegs. ax:=f(baud SHL S5) OR (parity SHL 3) OR (stopbit SHL 2) OR wordlength;
INTR(r:=232_<ctcde, Tegs);
CASE p O
coml: BEGIN
PORTLcoml_int_enablel: =PORTLcoml_int_enablel OR receive_int;
PORTLcomi_modem_controll: =PORTLcomi_modem_controll OR out2
END;
com2: BEGIN
PORTLcomz22_int_enablel: =PORTLcom2_int_enablel OR receive_int;
PORTL{com2_modem_controll: =PORTLcom2_modem_controll OR out2
END '
END
END;

PROCEDURE connect(p:BYTE:
{if initiate, then set up

CONST
tr_bit=%01;

initiate: BOOLEAN);
connection else break connection’

Tts_bit=%02; cts_bit=%$10; dsr_bit=%20; Ti_bit=%$40; tTlsd_bit=%80;

YAaR ¢, s: INTEGER:, x:CHAR:
BEGIN
CASE p OF
coml: BEGIN c:=%$3FC; s:=%$3FE END; com2:BEGIN c:=$2FC; s5:=%2FE END
END:;

aglert('COM7)i UWRITE(p:O);
IF initiate THEN BEGIN
DELAY(1000);

PORTLc]: =FPORTLc] AND NOT (rts_bit OR
PORTLc1: =PORTLc] OR dtr_bit; WRITEC(’
REPEAT UNTIL KEYPRESSED OR ((PORTLs1]
PORTLc1: =PORTLc] OR vts_bit; WRITE(’
REPEAT UNTIL KXEYPRESSED OR ((PORTLCs1]
WRITEC(” RLDS?’);

REPEAT UNTIL KEYPRESSED OR ((PORTLCs]
IF KEYPRESSED THEN BEGIN READ(KBD, x)i;

END

ELSE BEGIN
WRITE(’ OFF’);
PORTLc3:=PORTLc] AND NOT dtr_bit; DEL
PORTIcJ:=FORTLc] OR dtr_bit
END
END;

FUNCTION connected(p: BYTE): BOOLEAN;
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{return true if port is connected’
CONST cts_bit=3%10; dsr_bit=%20: ri_bit=%40; tisd_bit=$80;
VAR s, 1: INTEGER; foo:BYTE;
BEGIN
CASE p OF
coml:BEGIN 1:=%3FD; s:=%$3FE END; com2:BEGIN 1:=%2FD; s:=$2FE END
END:
foo:=PORTIL11;
connected: =({NOT PORTLs31) AND (rlsd_bit OR dsrt_bit OR cts_bit))=0
END;

OVERLAY PROCEDURE interrupts{enable: BOOLEAM);
{if enable then set up communications else restore before program exit?
CONST
irq3_code=%0B; irq4_code=$0C; int_control=%20; eoi_bits=%$20;
int_enable=<£21: irq3_bit=%08; irqd4_bit=%$10;
coml_data=¢3F8i comd_data=%$2F8;
comi_int_enable=%3FF: coma_int_enable=$2FF; receive_int=%$01;
coml_int_id=%$3FA; com2_int_id=%2FA;
coml_line_control=$3FB; com2_line_control=%$2FB; dlab=%$80;
comli_modem_contrcl=83FC; com2_modem_control=%$=FC; out2=%08;
BEGIN
IF enable THEN BEGIN
{set up the input buffer pointers?
coml_id:=0; coml_input_in:=0; coml_input_out:=0; comi_input_siz:=0;
com2_1id: =0; com2_input_in:=0; com2_input_out:=0; com2_input_siz:=0;
{save DS register value in TURBO copyright notice area,CS:110%
{MOV AX,DS ! CS: ! MOV [01101, AXY
INLINE(SSC/$D8/$2E/$A3/$10/801);
{initially make swure irq3 and irq4 are ignored while servers setl
PORTLint__enablel:=PORTCLint_enablel OR irg3_bit OR irqd4_bit;
{save current server addresses, set up local servers}’}
coml_seg:=MEMWLO: irq4_code*4+21; coml_ofs:=MEMWIO: irq4_code*41];
com2_seg: =MEMWLO: irtq3_code#4+2]1; com2_ofs: =MEMWIO: irq3_code*41];
MEMWIO: irqd4_code#4+2]1: =CSEG; MEMWLO: itrq4_code*4]:=0FS{(coml_server);
MEMWIO: 117q3_code*4+21: =CSEG; MEMWLO: irq3_code#4]: =0FS{com2_server);
{tell the interrupt controller to listen for irq3 and irq4’
PORTLint_enablel: =PORTLint_enablel AND NOT (irq3_bit OR irqd4_bit);
PORTLint_controll: =eci_bits;
{enable cerial contrcller to generate receive interrupts?
PORTILcoml_line_controll: =PORTLcoml_line_controll AND NOT dlab;
PORTCLcoml_int_enablel: =PORTLcoml_int_enablel OR receive_int;
PORTCLcoml_modem_controll: =PORTLcoml_modem_controll OR out2;
PORTLcom2_line_controll: =PORTLcom2_line_controll AND NOT dlab;
PORTLcomZ_int_enablel: =PORTLcom2_int_enablel OR receive_int;
PORTLcomZ_modem_contrcll: =PORTLcom2_modem_controll OR ocuta;
{get initial interrupt identification, un—hangs the ports if hungl
DELAY(100Q); coml_id: =PORTLcoml_int_idl; com2_id: =PORTLcom2_int_id1l
END
FILSE BEGIN
{tell controller to ignore iTq3 and irgq4 interrupts}
PORTLint_enablel: =PORTLint_enablel OR irq3_bit OR irq4_bit;
{disahle serisl controller interrupts?
PORTLcoml_line_controll: =PORTLcoml _line_controll AND NOT dlab;
PORTLcomi_int_enablel: =PORTLcomli_int_enablel AND NOT receive_int;
PORTLcoml_modem_contrell: =PORTLcoml_modem_controll AND NOT out2;
PORTLcom2_line_controll: =PORTLcom2_line_controll AND NOT dlab;
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PORTLcoma_int_enablel: =PORTLcom2_int_enabtlel AND NOT receive_int;
PORTLcomz_modem_contrcll: =PORTLcom2_modem_controll AND NMNCT outZ;
{restore criginial interrupt server addressest

MEMWED: it _code®d+2]: =coml_seg: MEMWLO: irq4_code®*4]:=comi_o¥fs;
MEMWIO: irq2_code#4+23: =come_seg; MEMWILO: irq3_codex*4]: =com2_cofs
END

-
END:

OVERLAY PRQCEDURE frontend;
{main prouceduvre —-— overlay with table constants?

VAR {backend varisbles —— sccessed only by backend?
{these variables have to be here to remain static between calls to backendl>

{mi_tab constant teblel
{fld_tab constant tablel
f{reg_tab constant tablel

{files for micro/macro loader, dumper and binary builder?
micro_file: FILE OF bin_load_typ; macro_file: TEXT;

{rname of files for micro/mecro loader, dumper and binary builder
dump_name, load_name, build_name: str_typ;

te information for micro/macro loader)
_code: BYTE; load_errors: TEXT; load_error: BOOLEAN;

{obus bytes from last read for extraction of e—-obus dataX
cbus_bytes:bits_typi

imicro/macro history base values —— used to calculiate offsets?
hist_base: RECORD micro,macro:bits_typ END;

{block of data to be saved and restored}
caved: RECORD count:BYTE; mic: INTEGER:; mi:bits_typ:; last_cond: BOOLEAN END;

{system state extracted from last status loop read’
state: RECORD running, last_cond, this_cond, branching: BOOLEAN END;

{delay veluees to be loaded into flag bytesl

telays: RECORD
Tow_enb_dly,cas_dlu,wrt_dly, ea_mpx_dly_ctrl,sts_clk_dly,
mid_cy_clk_dly_ctrl.main_clk_dly_ctrl,mc_mdm_go_dly,mc_mm_enb_dly,
sm_cylen, sm_disp_cylen, fm_cylen, fm_disp_cylen,mc_mem_go_post_dly: BYTE

END;

{local copies of flag bytes —— since these can not be read like iora/b’
iocel_flags: RECORD

mma_ctrl, initd, initl, init2, init3, init4, inits5, inité, init7: BRYTE;
END;

te of backend —— if not true then init must be donel

{ste
:t_ok: BOOLEAN

in

{talk buffers for remote/local communicationsy
local_talk, remote_talk: talk_typ;
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FUNCTION backend(argls:str_typ):str_typ;
{backend functions interface to the actual system —— no display’}

CONST

{dats poris vrd/uwr’r

rort_0=%300: port_1=%301; port_2=%$302; port_3=$303;
port_4=%304; port_5=%305; port_6=%306; port_7=%$307;
rem_sts_port=$2308; {rd} Tem_err_port=$308; {wrl
iora_port=$309; {rd/wr} iorb_port=$30A; {rd/wr’
dma_strb_port=$%30B; {rd/wr>

rd_shifte_port=%30C; {rd?>

ld_shft_cnt_port=¢30D; {wr?

diag_loop_port=%30E; Awrl>

rem_tes_port=%30F; {wr} loc_res_port=$318; {wrl
loc_err_port=%$319; {wr> loc_sts_port=$31E; {rd?}
diag_port=4$31F; A{rd/wrl

{local status bits}
rem_par_evrr=2; loc_par_err=1;

{iora bitsl}

cc_act_strb=128; cc_ctrl_shift_enb=64; n_cc_enb_fbus_ctrl=32;
cc_dat_loop_ctrl_2=16; cc_dat_loop_ctrl_1=8; n_cc_sel_mma_ctrl=4;
cc_sts_a_ld_enb=2; n_cc_sts_a_ld_enb=1;

{iorb bits?
n_cc_stb_mma_ctrl=128, cc_res=64; n_cc_res=32; n_cc_dat_loop_oe=16;
n_cc_enb_mi_b=8; cc_mm_wrt_enb=4; cc_cpu_run_sw=2; cc_mc_ctrl_shift_enb=1;

{mma_ctrl bits}
low_mem=&64; cc_mm_sctn_2=32; cc_mm_sctn_1=16; cc_wrt_mm=8; cc_mm_wrt_go=4;
cc_mm_res=2; cc_force_mm_b_sel=1;

{init0 bits}
hs_brk_stop_sw=64; muhs_brk_stop_sw=32;
mi_par_stop_sw=14; {???} hardecc_stop_sw=8; {???> cpu_cont_sw=2;

{init2 bits?>
cc_enb_mi_a=16; cc_dis_mi_1d=8; cc_enb_mi_c=4; cc_sq_disable=2;

VAR {error values?k

timed_out: BOOLEAN; <{set true if shift timed out?}
bad_reg, {name of bad register or ‘‘%}

bad_fld: str_typ;i {name of bad field or ‘%

{%1 CONSOLEl. PAS the backend functions’
{CONSOLEl. PAS —- soutrce file for Augment Engine Conscle (3 of 5) zw}

{contains backend functions}

PROCEDURE shift(n:BYTE);
{shift data loop n timesy’
VAR busy: BYTE:
BEGIN

{start the load shifter}
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PORTL1d_shft_crt_portl:=n; busy:=0;

fwait until shift completed or timed outX

WHILE MOT timed_out AND NOT BCD(PORTLrem_sts_portl) DO BEGIN

bu«g:=busg+i; timed_out: =({busy>=100)

E \IUI
NI

ROCE D_PE iorsion, off: BYTE);
t iora bits on/off’

...jr'-
!DE‘D

d
Lé IN

PORTLicra_portl: =(PORTLiora_portl OR on) AND NOT off;

{may be repleced replace by the following inline code

MOV DX, 302 ! IN AL,DX ! OR <on> ! AND <not off> ! OUT DX, AL

INLINE(5BA/309/¢203/3EC/$0C/lon>/$24/<not off3/SEE) >

END:;

ROCE DURE iorbt(on, off: BYTE);
{set iocrb bite on/offr
BEGIN

PORTLicrb_portl:=(PORTCiorb_portl OR on) AND NOT off;
{may be replaced replace by the following inline code
Mav DX, 30A ! IN AL,DX ! OR <Con> ! AND <not off> ! QOUT DX, AL
INLINE(EBA/$0A/$03/$EC/$0C/{on>/%$24/<not off>/$EE) >
END;

PROCEDURE mmactrl(on, cff:BYTE);
{zet mmactrl bits on/off}
BEGIN
WITH locsl_+f1lags DO BEGIN
{adjust the local copyl}
mma_ctrl:=(mma_ctrl OR on) AND NOT off;
{write out the local value -—— first open the gatel}
iora(0,n_cc_sel_mma_ctrl);
{INLINE(%BA/$09/$03/%EC/$24/$F6/$EE); ¥
{output the data, shift it inX>
PORTLport_73:=mma_ctrl; shift(7);
{close the gatel}
iorai{n_cc_sel_mma_ctri, 0);
{INLINE(%RBA/$09/%03/$EC/$0C/$04/%EE); ¥
{an strobe makes it officiall}
ierb(O,n_cc_stb_mma_ctrl); iorb(n_cc_stb_mma_ctrl, O)
{INLINE($BA/$0A/$03/3EC/$24/$7F/$EE/$0C/$80/$EE) >
END
END;

PROCEDURE inits(all:BOOLEAN);
1set inits frem local flags, if all then send all else just O, 1,2>
BEGIN
{open the gatel
iorafcc_ctrl_shift_enb, 0);
{INLINE($BA/4$09/%03/$EC/$0C/$40/%EE); ¥
{certain operations:, like init2, do not require all inits to be writtend
WITH local_flags DO IF NOT all THEN BEGIN
{make sure this flag is off}
torb (0, cec_mc_ctrl_shift_enb);
{INLINE($BA/$0A/$03/3EC/ %24/ $FE/$EE); ¥
{output the data and shift it inX>
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PORTLport_S1:=init0; PORTIport_é63:=initl; PORTCport_7J:=init2;
{clcse the gatel
iorai(0,cc_ctrl_shift_enb)
{INLINE(SBEA/$09/$03/%EC/$24/$6F/$EE) ¥
END
EILLSE BEGIN
{flag on so all inite will be writtenl
iorb{rc_mc_ctrli_shift_enb,O);
{output data and shift it in%
PORTCport_0J:=init0; PORTLport_13:=initi;
PORTILport_23:=init2; PORTLport_G3l:=init3;
PORTLport_43:=init4; PORTLporTt_5l:=initS;
PORTLport_o1:=initéi PORTLport_71:=init7;
shift(b64);
{cloce the gate?
iora(0,cc_ctrl_shift_enb);
{clean uplt
iorb (0, cc_mc_ctrl_shift_enb)
END;
{strobe it and its officiallX
ioral{cc_act_strb,0); iora(0,cc_act_strb)
{INLINE(%BA/$0?/$03/$EC/$0C/ %80/ $EE/$24/%7F/$EE) Y
END;

FROCEDURE init2(on, off:BYTE):;
{set init2 bits on/off}r
BEGIN

shift(24);

WITH local_+flags DO init2:=(init2 OR on) AND NOT off; inits(FALSE)

END;

PROCEDURE cpuob(yes: BOOLEAN);
{enable/disable cpu control of obus}
BEGIN
IF yes THEN init2{0,cc_sq_disable) ELSE init2(cc_sq_disable, 0)
END;

PROCEDURE run(yes: BOOLEAN);

{set/clear system run flagl}

BEGIN
IF yes THEN iorb(cc_cpu_run_sw,0) ELSE iorb(0,cc_cpu_run_sw);
iora(cc_act_strb,0)i iora(0,cc_act_strb)

END;

PROCEDURE ctep(load_mi: BOOLEAN; count:BYTE);
{step (and lcad mi)> micro engine specified number of times’
VAR i:BYTE:;
BEGIN
FOR i:=1 TO count DO BEGIN
WITH local_flags PO initOC:=init0 AND NOT cpu_cont_sw;
IF NOT 1losd_mi THEN init2(cc_dis_mi_1d,0) ELSE inits(FALSE);
WITH local_flags DO init0:=init0O OR cpu_cont_sw; inits(FALSE);
IF NOT load_mi THEN init2(0.,cc_dis_mi_1ld)
END
END;

PROCEDURE wrob (VAR obus:bits_typ:i disable_cpu: BOOLEAN);
{write data to obus, might have to disable cpu access}
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VAR bytes:bits_typ;

BEGIN
fit_bitefobus: 5,8, left_Ffit): bytes. siz: =9, bytes. bit_siz:=8;
bytes. bitlCI: =obus. bit[01;
bytes. bitl13:=obus. bitl13 AND $FO;
butes. Litl21:=0;
bytes. bit[L2]1:=((obus. bitL1] AND $F) SHL 4) OR (obus. bitl[2] SHR 4);
butes. bitl43:={(obus. bit[2] AND $F) SHL 4;
bytes. bit[53: =0;
bytes. bitlé&d: =obus. BitL33;
bytes. bitl[7]1:=0bus. bitl41;
bytes. bitl81:=0;
IF disable_cpu THEN cpuob(FALSE);
iorae(cc_dat_loop_ctrl_2,cc_dat_loop_ctrl_1);
{INLINE($BA/$09/%03/3EC/$0C/$10/$24/$F7/$EE); ¥
PORTLport_73: =¢FF; shift(8);
PORTLport_73:=butes. bitl7] OR $0F;
PORTLport_&3:=bytes. bitlbl;
PORTLport_51: =%FF;
FORTLport_43:=bytes. bitl4] OR %0F;
PORTLport_33:=bytes. bitL[31;
PORTLport_23:. =%FF;
PORTLport_1l:=bytes. bitL[1] OR %OF;
PORTLport_0l:=bytes. bitL[O1;
shift(64);
iora(0,cc_dat_loop_ctrl_2);
{INLINE ($BA/$09/$03/%EC/%$24/$EF/$EE); X
IF dissble_cpu THEN cpuob (TRUE)

END;

PROCEDURE rdob (VAR obus:bits_typ; from_aslu,eocbus: BOOLEAN);
{read obus data, maybe from alu, maybe e-—-obus datas frem previous readr
BEGIN '
obus. siz2:=5; obus. bit_siz:=8;
IF NOT eobus THEN BEGIN
obus_bytes. siz: =%, obus_bytes. bit_siz:=8;
IF from_alu THEN BEGIN
iora(cc_dat_loop_ctrl_1 OR cc_dat_loop_ctrl_2,0);
{INLINE($BA/%09/%$03/$EC/$0C/$18/3EE); }
shift(1)
END;
icral(cc_dat_loop_ctrl_2,cc_dat_loop_ctrl_1);
{INLINE($BA/$09/%03/$EC/$0C/$10/%24/$F7/%EE)i ¥
shift(8); obus_bytes. bitlB81:=PORTLport_01;
shift(&4); ’
obus_bytes. bitl731:=PORTLport_73; obus_bytes. bitl&6I:=FORTLport_61;
obus_bytes. bitL5]: =PORTLport_51; obus_bytes. bitl[4]1:=PORTLport_41;
obus_butes. bitL3]: =PORTLport_31; obus_bytes. bitL2]1:=PORTILport_213;
obus_bytes. bitl[13:=PORTLport_13; obus_bytes. bitL[0Ol:=PORTLport_0I;
iora{0,cc_dat_loop_ctrl_2);
{INLINE($BA/$09/$03/+EC/ %24/ SEF/$EE); ¥
cbus. bitlQl: =obus_bytes. bitlOJ;
obus. bit[11:=(obus_bytes. bitl13 AND $FQ) OR (obus_butes. bit[31 SHR
obus. bit[2]:={(obus_buytes. bitl{32]1 AND %F) SHL 4) OR
{obus_buytes. bitL[4] SHR 4);
obus. bitL31: =obus_bytes. bitl6l;
obus. bit[43: =obus_bytes. bit[73 AND $FO;
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END
ELSE BEGIN

obus. bit{0]:. =(obus_bytes. bitL1] SHL 4) OR (aobus_bytes

.bitl21 SHR 4);

ohus. bitl1l:=(obus_bytes. bitL23 SHL 4) OR (obus_bytes. bitL4] AND $OF)

obus. bit[(2): =cbus_bytes. bitL{51;

cbus. bitIl33:=(obus_bytes. bitL7] SHL 4) OR (obus_bytes

obus. bitl{4J: =obus_bytes. bit{81 SHL 4;
END;
fit_bits(ohus, 36,1, left_fit)

END;

PROCEDURE wrdma (VAR addr, dat:bits_typ);

{dma write main memory -— duplicated in fast load}
BEGIN

fit_bits(dat, 5,8, left_fit);

PORTLport_31:=dat. bitL[0l; PORTLport_4J:=dat.bitC13;
PORTLport_&l:=dat. bitL[31; PORTLport_73:=dat. bitlL43;

shift(4);
fit_bitstaddr, 3, 8, left_Ffit);
PORTCport_0J:=addr. bit[O] AND $7F;

PORTLport_13:=addr. bitl1]; PORTLport_21:=addr.bitl21;

PORTLdma_strb_portl: =1
END;

PROCEDURE rddma(VAR addr,dat:bits_tup);
{dma read main memoryl
VAR x:BYTE;
BEGIN
fit_bits(addr, 3,8, left_Ffit);
PORTLport_0Q3J: =addr. bitLOl AND $7F;

PORTCport_1]1:=addr. bitl11; PORTCport_23:=éddr.bitEZJs
dat. siz:=5; dat.bit_siz:=8; x:=PORT[dma_strb_portl;

dat. bitC0J1:={(PORTLport_31 AND $OF) SHL 4) OR
dat. bitL1]:=((PORTLport_4] AND $0F) SHL 4) OR
dat. bit[2]: =¢((PORTLport_S1 ANMD %0OF) SHL 4) OR
dat. bit[31:=((PORTLport_&61 AND $OF) SHL 4) OR
dat. bitl43: =(PORTLport_71 AND $OF) SHL 4

END;

PROCEDURE tdstlp (VAR dat:bits_typ)i

(PORTCLport_43
(PORTLport_513
(PORTLport_61
(PORTLport_71]

{read status loop data, 128 bits —- set state flags?

BEGIN
dat.siz:=16; dat.bit_siz:=8;
iora(cc_sts_a_ld_enb,n_cc_sts_a_ld_enb);
{INLINE($BA/$09/%03/$EC/$0C/$02/%24/$FE/$EE); }
shift(1};
ioral{n_cc_sts_a_ld_enb,cc_sts_a_1ld_enb);
{INLINE($BA/$09/503/$EC/$0C/$01/%24/%FD/$EE); ¥
shift(s4);
dat. bitf8J: =PORTLport_013;
dat. bitl{9]: =PORTLport_13;
dst. bitL101:=PORTLport_21;
dat. bitlf111:=PORTEport_31;
dat. bitl12]1:=PORTIport_43 AND %FC;
dat. bitl131:=PORTLport_5]1 AND $FC;
dat. bitl14]: =PORTLport_&1 AND $0;
dat. bitl152:=PORTCLport_71;
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shift(s4);

dat. bitl[0J: =PORTLport_013;

dat. bitl13:=PORTLport_13;

det. bitia2l: =PORTLport_23;

dat. bit[31: =FORTLport_31;

dat. bitl[4]:=PORTLport_4]1 AND $1F;

dat. biti{51: =PCRTLport_517,

dat. biti&]: =PORTLport_613;

dat. biti73:=PORTLport_71;

fit_bits(dat, 128, 1,left_Ffit);

WITH state DO BEGIN
running: =(dat. bitl8RI=1); this_cond:=(dat. bitl711=0);
last_cond:=(dat. bit[BBI=1); branching:=(dat. bitl(863=0)

END

END;

FROCEDURE rvdmi (VAR mi:bits_typ);
{read micTo instruction rtegister —— 88 bitsk
VAR bytes, bits:bits_typs i, y, k:BYTE:

FROCEDURE copy_bits(count,get_pos,put_pos:BYTE);
{copy bits into returned valuel)
VAR 1 BYTE:;
BEGIN
count:=count-1;
FOR i:=0 TO count DO mi.bitlput_pocs+il:=bits. bitlget_pos+il
END;

BEGIN {rdmil
rdstlp{hytes);
mi.siz:=B8; mi.bit_siz:=1; fit_bits(bytes, 128,1,1left_fit); bits:=bytes;
FOR i:=0 TO 4 DO BEGIN
J:=i#8; FOR k:=0 TO 7 DO bits.bitC y+kl:=bytes. bitLyj+7-k1
END;
copy_bits(26,0,0); copy_bits(4,124,26); copy_bits(b,26,30);
copy_bits(14,42,36); copu_bits(é,104,50); copy_bits(b, 95, 56);
copy_bits(b, 56.,62); copy_bits(l,32,68); copuy_bits(4, 33, 69);
copy_bitse(9.62,73)i copy_bits(4,120,82); copy_bits(2, 40, 86
END;

PROCEDURE wrmi(VAR mi:bits_typ; sect:BYTE);
{write micro instruction register —— only specified sections’
VAR obus:bits_typi
BEGIN
cpuob (FALSE);
fit_bits(mi,11,8,left_fit); obus.siz:=5; obus.bit_siz:=8;, obus. bit[43]:=0;
mmactrli(cc_mm_wrt_go OR cc_wrt_mm OR cc_mm_res OR cc_Fforce_mm_b_sel,
cc_mm_sctn_1 OR cc_mm_sctn_2)i
IF (sect AND sect_A)<>0 THEN BEGIN
mmactrl (D, cc_mm_res);
obus. bitlO]:=mi. bitL0OJ; obus. bitL[1J:=mi.bitl13];
ohus. bitlZ1:=mi. bitl21; obus. bitl3J:=mi. bitL33; wrob(obus, FALSE);
mmactrif{cc_mm_sctn_1,0);
1orb (0. n_cc_dat_loop_oe);
{INLINE($BA/$0A/$03/$EC/$24/$EF/$EE); ¥
init2(cc_enb_mi_a,cc_dis_mi_ld OR cc_enb_mi_c)i init2(0,cc_enb_mi_a)
END;
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IF (sect AND sect_B)<>0 THEN BEGIN
obus. bitL0l:=mi. bitl4]; obus.bitlil:=mi.bitL53];
obus. bitL21:=mi. bitl[&3; obus. bitl3J:=mi. bitL71; wrob{obus, FALSE);
mmactrl{cc_mm_sctn_2,cc_mm_sctn_1);
ierb(O,n_cc_dat_loop_ocel); ierb(O,n_cc_enb_mi_b); idiorb(n_cc_enb_mi_b,0)
{INLINE($SBA/$0A/$03/$EC/$24/$EF/$EE/$24/%F7/SEE/$0C/$08/$EE) >

END;

IF (sect AND sect_C)<>0 THEN BEGIN
obus. hit[0Jl:=mi. bitLB1; obus.bitli1l:=mi. bitl?;
ocbus. bitf2]:=mi. bitL101 XOR $03; obus. bitL[3]:=0; wrob(obus, FALSE);
mmactrl(cc_mm_sctn_1 OR cc_mm_sctn_g&, 0);
iorbh(0O,n_cc_dat_loop_oe)i
{INLINE(SBA/$0A/$03/$EC/$24/$EF/$EE); >
init2(cc_enb_mi_c,0); init2(0,cc_enb_mi_c)

END;

init2(0, cc_dis_mi_1d);

mmactrl(0, cc_force_mm_b_csel OR cc_mm_sctn_1 OR cc_mm_sctn_2 OR
cc_wrt_mm OR cc_mm_wrt_go);

iorb{n_cc_dat_loop_oe,0);

{INLINE(SBA/$0A/$03/$EC/$0C/$10/$EE); )

cpuob (TRUE?

ENDi .

PROQCEDURE exec (VAR mi:bits_typ:; clock_it: BOOLEAN);
{execute a micro instruction, maybe clock itX>
BEGIN wrmi(mi, sect_ABC); IF clock_it THEN step(FALSE, 1) END;

PROCEDURE mi(digits:str_typ; VAR mi:bits_typ);
{convert octal digit string to micro instruction value?
VAR 1, jJ:mi_typ; ok: BOOLEAN;
BEGIN
ok: =FALSE;
FOR i:=dam_mi TO zero_mi DO IF mi_tabCil. name=digits THEN BEGIN
ok:=TRUE; j:=i
END;
IF ok THEN mi:=mi_tabljl.bits ELSE oct_to_bits{(digits, mi,88)
END:;

FUNCTION fld(f:str_typ): fld_typ;
{convert micro instruction field name to field codel}
VAR 1, j: f£f1d_typ;
BEGIN
J:=fld_ermr;
FOR i:=f1ld_evrr TO 1it_f1d DO IF f1ld_tablil. name=f THEN j:=1i;
IF y=fld_err THEN bad_f1ld: =¢f;
fld: =y
END;

PROCEDURE setfld(f: fld_tuyp; VAR mi,b:bits_typ);
{set field value in a micro instruction’
VAR x:BYTE;
BEGIN
fit_bits(mi,88,1,left_fit); fit_bitsi{b,386 1,right_fit);
IF f=adst_f1ld THEN IF k1 THEN BEGIN
x:=b bitl{3253]; b.bitL[35]:=b. bitL331; b.bitl331:=x
END;
IF #<>fld_err THEN WITH f1d_tablf] DO put_bits{(mi,b,bit_zero,bits_siz)
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FUNCTION tvdmic: INTEGER:

{reed micro instruction counter’

VAR bytes,mic:bits_typs; 1:BYTES

REGIN
rdztlp(hytes);
fit_hits(bytes., 128, 1, left_+fit); mic.siz:=14; mic. bit_siz:=1;
FOR 1:=0 70 13 DO mic. bitlid:=bytes. bitli+727;
fit_bits(mic, 1, 16, right_fit); rmdmic:=(mic. bitL[O0I-1) AND $3FFF

END:

“ROCEDURE Jjump(mic: INTEGER: VAR mi:bits_tup)i
{build a jump micro instruction to specified address}
BEGIN
mi.siz:=11; mi.bit_siz:=8; mi. bitLOl:=132;
IF k1 THEN BEGIN mi. bitl11:=119;, mi.bitl[21:=15 END
ZLSE PEGIN mi. bitl[13:=118; mi.bitl2]1: =79 END;
IF state. last_cond THEN mi.bit[33:=0 ELSE mi.bit[31]: =64;
mi.bitf43:=(mic SHR 10) AND $OF;
mi.bitlS1:=(mic SHR 2) AND $FF;
mi.bitlL&3I:=(mic AND £3) SHL 6;
mi. bitl71:=227;
mi.bitlB1: =144;
mi.bitl[P1: =86;
mi.bitl[10]3: =16
END;

PROCEDURE wrmic(mic: INTEGER;:; first_time:; load_mi: BOOLEAN);
{write micro instruction counter, maybe load instruction from therel
VAR mi:bits_typi .
BEGIN
Jjump(mic, mi;
IF first_time THEN wrmi(mi,sect_ABC) ELSE wrmi(mi,sect_B);
step(load_mi, 1)
END;

PROCEDURE do_save(yes, forced: BOOLEAN);
{save/restore varous items)
BEGIN
WITH saved DO BEGIN
IF yes THEN BEGIN
IF forced OR (count=0) THEN BEGIN
mic:=rdmic; rvdmi(mi); last_cond:=state. last_cond
END;
count:=count+l
END
ELSE BEGIN
IF count>*0 THEN count:=count-1;
IF forced OR (count=0) THEN BEGIN
state. last_cond:=last_cond; wrmic{(mic, TRUE, FALSE); wrmi(mi, sect_ABC)
END
END
END
END;

{wrappers for do_savel}
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PROCEDURE save; LEGIN do_save(TRUE, FALSE) END:;
PROCEDURE restore; BEGIN do_save (FALSE, FALSE) END;

PROCEDURE wrum(addr: INTEGER; dat:bits_typ; sect:BYTE;
VAR first_time: BOOLEAN);

{write micro memoryl

VAR obus:bits_tup;

PROCEDURE strb(bits_on.bits_off:BYTE);
{action strobe bits on/off>
BEGIN
wrob(obus, FALSE);
iorb(O,n_cc_dat_loop_oe);
{INLINE(SBA/$0A/$03/$EC/$24/SEF/$EE); ¥
IF addr < 2048 THEN mmactrl(cc_wrt_mm OR cc_mm_wrt_go OR low_mem OR
bits_cn,bits_off)
ELSE IF addr >= 4096 THEN mmactrl(cc_wrt_mm OR cc_mm_wrt_go OR
cc_force_mm_b_sel OR bits_on,bits_off)
ELSE mmactrli{cc_wrt_mm OR cc_mm_wrt_go OR bits_on,cc_force_mm_b_sel OR
bits_off);i
iorb(cc_mm_wrt_enb,0); iorb(O,cc_mm_wrt_enb);
{INLINE{(SBA/$0A/S03/$EC/$0C/$04/SEE/$24/%F6/SEE); }
mmactT1(0, cc_mm_sctn_2 OR cc_mm_sctn_1 OR cc_wrt_mm OR cc_mm_wrt_go);
iorb(n_cc_dst_loop_oe, 0)
{INLINE(SBA/$0A/$03/$EC/$0C/$10/$EE)
END;

BEGIN {wruml
save; wrmic(addr, first_time, FALSE): cpuob(FALSE);
fit_bits(dat, 11,8, left_fit);, obus.siz:=5; obus.bit_siz:=8, obus. bitlL4]:=0;
IF (sect AND sect_A)<0 THEN BEGIN
obus. bit[01:=dat. bit[0l1; obus.bitl1l:=dat.bitl1]; obus.bitl2]1:=dat.bi..J3
obus. bit[31:=dat. bitl31; strb(cc_mm_sctn_1l,cc_mm_scitn_2)
END;
IF (sect AND sect_B)<>0 THEN BEGIN
obus. bit[0Cl:=dat. bitl41; obus. bitl1l:=dat. bitlS]1; obus.bitl2]:=dat. bitl&1]
obus. bit{3]:=dat. bitl71; strblcc_mm_sctn_2,cc_mm_sctn_1)
END;
IF (sect AND sect_C)<>0 THEN BEGIN
cbus. bit[Cl:=dat. bit[8J; obus. bitLll:=dst. bitL[?7;
obus. bitL21: =dat. bitL10] XOR $03; obus. bit[31:=0;
strb(ce_mm_sctn_1 OR cc_mm_sctn_2,0)
END;
cpuob(TRUE); first_time:=FALSE; restore
END;

PROCEDURE rdum{addr: INTEGER; VAR dat:bits_typJ;
{read micro memoryl
BEGIN save; wrmic(addr, TRUE, TRUE); rdmi(dat); restore END:

FUNCTION rteg(r:str_tup): reg_typ;

{convert register name to register code’

VAR i, j:reg_typi

BEGIN
J:=reg_err; FOR i:=reg_err TO am_reg DO IF reg_tablil. name=r THEN j:=i;
IF j=reg_err THEN bad_vreg:=r;
TEg: =
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PROCELURE rdreatreg:Teg_typ; VAR dat:bits__typ)i

{read machines Teglsterk

VAR 1 BYTE:

BEGIN
save;
exec{mi_tablreg_tablregl. mi_to_rdl bits,FALSE): rdob(dst, TRUE, FALSE)]
restore

END;

PROCEDURE wrreg(reg:reg_typ; VAR dat:bits_typ):
{urite machine regicterd
VAR mi:bits_typi
BEGIN
save;
mi:=mi_tablreg_tablregl. mi_to_wrl. bits;
cetfld(lit_+*1id,mi,dat);i exec{mi, TRUE);
restore
END;

FPROCEDURE wrhsti(index:bits_typ; relative,micro: BOOLEAN);
{write history index valuel
VAR mi:bits_typi
BEGIN
save;
IF micro THEN BEGIN

mi:=mi_tablluvhadr_mil. bits;

IF relative THEN WITH hist_base DO BEGIN
fit_bite(index, 1,16, right_fit); fit_bits(micro, 1,16, right_fit);
index. bitl0J:=(micvo. bitLlOI-index. bitLOl) AND $0O3FF

END;

fit_bits(index, 10,1, right_fit); put_bits{mi, index, 34, 10);

exec{mi, TRUE)

END
ELLSE BEGIN

mi:=mi_tsbllmhadr_mil. bits;

IF relative THEN WITH hist_base DO BEGIN
fit_bits(index, 1,16, right_fit); fit_bits(macro,1l,1b, right_fit):
index. bitlOlJ:=(macro. bitlOI-index. bitLOJ) AND $O3FF

END;

fit_bits(index, 10,1, vight_fit); put_bits{mi, index. 352, 10);

execi{mi, TRUE)

END;
restore
END;

PROCEDURE rvdheti (VAR index:bits_typ; relative,micro: BOOLEAN);
{read history index valuel
VAR mi:bits_typ;
REGIN
IF relative THEN BEGIN
{"relative" means return the current base value’}
IF micro THEN index:=hist_base.micro ELSE index:=hist_base. macro
END
ELLSE BEGIN
savei
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{read 10 bit value, right justified and masked’
IF micTo THEN exec(mi_tablxuhadr_mil. bits.FALEE)
ELSE exec(mi_tabLxmhadr_mil. bits, FALSE);
rdob{index, TRUE, FALSE);
restore

END:;

{make sure we have 10 bits! —— probably not needed™?7}

fit_bits(index, 10,1, right_~Ffit)

END;

PROCEDURE rdhst(VAR dat:bits_typi micro: BOOLEAN);
{read micro/macro history dataX
VAR mi.bO,bl:bits_typi
BEGIN
save;
{note that clock takes place after reading data from obus’
IF micvo THEN BEGIN
{read 36 bit micro history datal}
{note that this instruction, when clocked, clocks the micro index’
exec(mi_tablxuhdat_mil. bits,FALSE); rdob(dat, TRUE, FALSE)
END
ELSE BEGIN
{read 40 bit macro history data’
{first read 8 bits 32 to 3%, right Jjustified and maskedX
exec(mi_tablxmhdatl_mil. bits, FALSE); rdob(bi, TRUE, FALSE);
fit_bits(b1,8.1,right_fit);
{next read 32 bits O to 31, right justified and masked>
{note that this instruction, when clocked, clocks the macro index’
exec(mi_tablxmhdatO_mil. bits, FALSE); rdob(b0O, TRUE, FALSE);
fit_bits(b0, 32,1, right_Ffit);
{assemble the 8 and 32 bit chunks into one 40 bit value to be rTeturne.
dat. siz:=40; dat. bit_siz:=1; put_bits(dat,b0,0,32); put_bits(dat,bi,3c 3)
END:
{this clock increments the history index counter’
step(FALSE, 1)
Testore
END;

PROCEDURE encehst(yes: BOOLEAN);
{enable/disable micro/macro historiesl}
BEGIN
save;
{note that a "hole"” is inserted in the historyl
{this is because it takes two instructions to do the jobl}
WITH hist_base DO IF yes THEN BEGIN
{write micro history index, forward to next empty history locstion?
fit_bits(micro, 1,16, 1ight_+Ffit); micro. bitlOJ:=(micro. bitl[0OJI+1) AND $0O3FF;
wrhsti(micro, FALSE, TRUE);
{write macro history index, forward to next empty history location?}
{note extra forward to correct for extra micro clock?
fit_bits(macro, 1, 14, right_Ffit); macro. bitL0l:=(macro. bitLOI+2) AND $0O3FF;
wrhsti{macro. FALSE, FALSE);
{enable micro history recording’
execi{mi_tablubhon_mil bits, TRUE);
{enable macro history recording ~— note that micro is clocked herel
exec(mi_tablmhon_mil. bits, TRUE)
END
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ELSE BEGIN
{disable micvo history recording —— note that macro is clocked herel)
zxec(mi_tahluvhoff_mil bits, TRUE); execimi_tablmhoff_mil. bits, TRUE);
{read micro history index, back up to last velid history locationd
rdhstii{micro, FALSE, TRUE);
Fit_bitsimicre,l,1é, right_fit); micro. bitLOJ:=(micro. bitf0I-1) AND $OZFF;
{reacd macrye history index, back up to last valid history locstionX>
{ncte the a2xtre backup to correct for the extra macro clock?
rdhsti(macro, FALSE, FALSE?;
fit_bitsimacro, 1,16, 7ight_Ffit); macro. bitl0l:=(macro. bitL0I-2) AND $O3FF

END;

restore

END;

PROCEDURE rdm(VAR addr.dst:bits_tup);

{read main memery wia micro instructionlt

VAR mi, saved_ms, saved_mem: bits_typ;

REGIN
save; Tdredi{ma_req,saved_ma); rvdreg(mem_reg, saved_mem);
fit_bits(addr, 3%, 1, right_fit): wrreg(ma_reg, addr);
mi:=mi_taeblmrd_mil. bitz; execi{mi, TRUE); rdreg(mem_veg, dat);
wrregi{mem_reg., saved_mem); wrreg(ms_reg, saved_mal; rvestore

END;

PROCEDURE wrm(VAR &addr, dat:bits_typ).

{write msin memory via micro instruction?

VAR mi, seaved_m&, saved_mem: bits_typ;

BEGIN
save; rvdregima_reg, saved_ma): rdreg(mem_veg, saved_mem);
fit_bits(addr,3& 1, right_fit); wrreg(ma_reg,addr);
mi:=mi_teblmemet_mil bits; setfld(lit_Ffld,mi,dat); exec{mi, TRUE):
mi:=mi_tabljump_mil. bits; exec(mi, TRUE);
wrregi{mem_rey. saved_mem); wrreg(ma_reg, saved_ma); rvestore

END;

FUNCTION vdecc: BYTE;

{read main memory ecc codel

VAR obus,ecc:bits_typ;, i:BYTE;

BREGIN
save; :
exec({mi_tablxmbst_mil. bits, FALSE); rdob(obus, TRUE, FALSE);
ecc. s1z:=8; ecc.bit_siz:=1;
FOR 1:=28 TO 35 PO ecc. bitli-28]:=obus. bitlil;
fit_bits(ecc, 1,8, left_fit); rdecc:=ecc. bit{0] XOR $3F;
restore

END;

PROCEDURE wram(VYAR addr, dat:bits_typ; indexed: BOOLEAN);
{write amem, maybe indexed)
VAR mi, saved_ar:bits_typi
BEGIN
S&EVE;
IF indexed THEN BEGIN
mi:=mi_tablmemst_mil. bits;
fit_bits(addr, 1,16, right_Ffit);
addr. bitlCl: =(addr. bitL0] AND $0OF)+%$20;
setfld(dest_+1d,mi, addr); cetfld(lit_f1ld,mi,dat);
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execimi, TRUE);

END

ELSE BEGIN
rdreg(ar_rTeg, saved_art);
wrregiar_Teg,dat);
mi:=mi1i_tabdlldamar_mil. bits; setfld(yadr_fld,mi, addri;
exec{mi, TRUE);
wrregl({ar_reg: seved_arm)

END;

restore

END;

FROCEDURE rdam(VAR addr.,dat:bits_typ; indexed: BOOLEAN);
{read amem, maybe indexed?
VAR mi,sixty:bits_typi
BEGIN
save;
IF indexed THEN BEGIN
mi:=mi_tabljump_mil. bits;
fit_bits(addr, 1, 16, right_fit);
addr. bit[Oi:=(addr. bitl[01 AND $0F)+%$20;
setfld(d_#1d, mi, addr)
END
ELSE BEGIN
mi:=mi_tabl jump_mil. bits;
oct_to_bits(’&60’,sixty,36); setfld(d_+fld,mi,sixty);
setfld(jadr_£f1ld, mi, addr);
END;
exec(mi, FALSE); rdob({(dat, TRUE, FALSE)]
restore
END;

PROCEDURE wrac (VAR ac,dat:bits_typ);

{write specified ac register’

VAR mi, seven: bits_typ;

BEGIN
save;
mi:=mi_tablldac_mil. bits;
oct_to_bits{(’7’, seven, 36); setfld(acsel_Ffld,mi,seven);
setfldidest_fld,.mi,ac); setfld(lit_fld,mi,dat);
exec(mi, TRUE);
restore

END;

PROCEDURE rdac(VAR ac,dat:bits_typ);

{read specified ac register?}

VAR saved_iv,new_ir:bits_typ;

BEGINM
save; Tvdreg(ir_reg.,saved_irt);
oct_to_bits(’Q’, new_ir, 36); put_bits(new_irt,ac,9,4);
wrreg(ir_teg,new_ir); rdregf(ac_reg,dat);
wrreg(ir_reg, saved_ir); Testore

END;

OVERLAY FUNCTION ctyf(on: BOOLEAN): str_typ;
{set remcte cty modeX
BREGIN
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cty: =007
IF onm THEN BEGIN
IF remote=active THEN remote:=remote_cty ELSE cty:="*Remote not sctive. ’

END
ELSE BEGIN
IF remote=remote_cty THEN Temote:=active ELSE cty:="7Remote nct cty. ’
END
=D

GVERLAY PROCEDURE init(send: BOOLEAN);
{set up initial values —- maybe send to systeml
VaR 1 BYTE:
BEGIN
dump_name: =""; Joad_name:=’'; build_name:=’"; init_ok:=send;
FOR i:=1 TO 12 DO PEGIN local_talklil:='’, rvemote_talklil:='‘ END;
PORTLloc_res_portl:.=0; PORTLrem_recs_portl: =0;
WITH seved DD BEGIN
count:=0; mic:=0; lacst_cond:=TRUE; oct_to_bits(‘0’,mi, 88)
END;
oct_to_bits{“Q’, ocbus_buytes, 36);
WITH hist_base DO BEGIN
oct_to_bits(’0’, micro.10); oct_to_bits{(’0’,macro, 10)
END;
WITH state DO BEGIN
last_cond: =TRUE;, this_cond:=TRUE; branching: =TRUE:; running:=TRUE;
END;
PORTLioras_portl: =
n_cc_enb_fbus_ctrl OR n_cc_sel_mma_ctrl OR n_cc_sts_a_ld_enb;
PORTLiorb_portl: =
n_cc_stb_mma_ctrl OR n_cc_res OR n_cc_dat_loop_oe OR n_cc_enb_mi_b;
WITH local_flags DO BEGIN mma_ctrl:=0; initO:=0; init2:=init2 AND $EO END;
IF send THEN BEGIN
mmactrl(0,0); inits(TRUE), iorb(cc_res,n_cc_res); iorb{(n_cc_res.cc_res)
END

END;
OVERLAY FUNCTION suysid(num: BOOLEAN): BYTE:;
{return system identificstion -- number or tuype?
BEGIN

IF num

THEN sycsid: =((PORTLrem_sts_portl AND $FQ) SHL 4) OR
(PORTLld_shft_cnt_portl AND $FF)
ELSE sysid:=(PORTLrem_sts_portl SHR 1) AND 1
END;

OVERLAY FUNCTION talk(remote: BOOLEAN: message:str_tup):str_typ:;
iremote/local talk tranceiver?}

PROCEDURE send{(VAR buffer: talk_typ);

{serid mecsage to specified bufferd

VAR i, y:1..12;

REGIN
FOR i:=2 TO 12 DO bufferl[il:=bufferli-11;
bufferl!]: =message;

J:=0; FOR i:=1 TO 12 DO IF bufferlild<:’’ THEN j:=3+1;
telk:=int_dec(y)
END;
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PROCEDURE receive(VAR buffer: talk_tup);

{receive messsge from specified buffer’

YAR i:1..12;

BEGIN
i:=12; WHILE (i>*1) AND (bufferlil=’’) DO i:=i-1;
talk:=bufferifild; bufferlild:=""

END;

REGIN {talk}
IF remote THERN BEGIN
IF message«<>’’ THEN send(remote_talk) ELSE receive(local_talk)
END
ELSE BEGIN
IF messagel>’’ THEN send(local_talk) ELSE receive(remote_talk)
END
END;

OVERLAY FUNCTION parse_inits(i:str_typ)l:str_typi
{parse inits (delay values), return current values}

PROCEDURE parse_them:

{convert from digit strings?

BEGIN

WITH delauys DO BEGIN
row_enb_dly:=oct_int(parse(i)) AND $07;
cas_dly: =oct_int(parse(i)) AND $07;
wrt_dly: =oct_int(parse(i)) AND $07;
ea_mpx_dly_ctrl:=oct_int(parse(i)) AND $07;
sts_clk_dly:=oct_int(parse(i)) AND $07;
mid_cuy_clk_dlu_ctrl:=oct_int(parse(i)) AND $07;
main_clk_dly_ctrl:=oct_int(parse(i)) AND %07;
mc_mom_go_dly:=oct_int(parse(i)) AND $07;
mc_mm_enb_dly: =oct_int(parse(i)) AND $07;
sm_cylen:=oct_int(parse(i)) AND %OF;
sm_disp_cuylen:=act_int(parcse(i)) AND $07; {not used?
fm_culen: =oct_int(parse(i)) AND $0OF;
fm_disp_cylen: =oct_int(parce(i)) AND $OF;
mc_mem_goc_post_dly:=occt_int(parse(i)) AND %07
END
END:;

PROCEDURE unparse_them;

{convert to digit strings’

BEGIN

WITH delays DO BEGIN

ir=int_octi(row_enb_dly);
i:=i+’, ’+int_oct(cas_dly);
i:=i+’, ‘+int_oct(wrt_dly);
ir=i+’, ‘+int_octl(ea_mpx_dly_ctvrl);
c=i4, ‘+int_oct(sts_clk_dlu);
=i+, Y+int_oct(mid_cy_clk_dly_ctrld;
=i+, ‘+int_octimain_clk_dliy_ctrl);
s ‘Hint_oct(mc_mdm_go_dly);
» “+int_oct(mc_mm_enb_dly);

=i+, +int_oct(sm_cylen);
» ‘+int_oct(sm_disp_cylen);
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ir=i+d, C+inc_oct(fm_cylend
i:=i4+7, ‘+int_oct{(fm_disp_cylen);
ir=i+/, ‘+inti_oct(mc_mem_go_post_dly)

BEGIN {parse_inits’
IF i<k’ THEN parse_them;
WITH delays:local_flags DO BEGIN
initl:=(row_enb_dly SHL S) OR (cas_dly SHL 2);
imit2: ={wrt_dly SHL S) OR (init2 AND $1F);
init2: =(ea_mpx_dly_ctrl SHL 5) OR (sts_clk_dluy SHL 2)
OR ({mid_cy_clk_dly_ctrl AND $0&) SHR 1);
initd4:=({mid_cy_clk_dly_ctrl AND $01) SHL 7)
OR (main_clk_dly_ctrl SHL 4) OR (mc_mdm_go_dly SHL 1) OR
((mc_mm_enb_dly AND $04) SHR 2);
initdS:=({(mc_mm_enb_dly AND $03) SHL &) OR (sm_cylen SHL 2)
OR ((sm_disp_cylen AND £0&) SHR 13;
inité:=((sm_disp_cylen AND $01) SHL 7) OR (fm_cylen SHL 2)
OR ((fm_disp_cylen AND €0C) SHR 2);
init7:=({%fm_diep_cylen AND $03) SHL &) OR (mc_mem_go_post_dly SHL 3)
END;
unparse_them: parse_inits: =i
END;

OVERLAY FUNCTION bits(args:str_typ):str_typ;
{debugging access to the bit converterl
VAR b:bite_typ; siz,bit_siz, i:BYTE;
BEGIN
IF srgs=’'‘ THEN bits:=’"
ELSE BEGIN
b.siz:=dec_int{parsel(args)); b.bit_siz:=dec_int(parsel(args));
FOR 3i:=0 TO b.siz—1 DO b.bitlil:=dec_int(parsel(args));
debuy{ 'BITS='+debug_bits(b)};
siz:=dec_int(parse(args)); bit_siz:=dec_int(parse(args});
IF eqlargs, 'LEFT’, 1) THEN fit_bits(b,siz.bit_siz,left_Ffit)
ELSE fit_bits(b,siz,hit_siz,right_+fit);
bits:=debug_bits{(b)
END
END;

OVERLAY FUNCTION build{name:str_typ)l):str_typ;
{build binsry micro load file from text mld format —-— one cycle’

VAR e:str_typ; T:bin_load_typ; dat:bits_typ; 1i,c:BYTE; err:BOOLEAN;
BEGIN
IF name<>’#‘ THEN BEGIN
IF POS(’. ', name)=0 THEN name: =name+’ MLD’;
build_name: =name;

ASSIGN(macreo_+file, build_name); {$I-> RESET(macro_Ffile); {$I+>
IF IQRESULTZ0 THEN build_name:=’"'
END;
IF build_name="’ THEN build:=‘?No File: ‘+name
ELSE BEGIN
IF nemell>’"#’ THEN BEGIN
ASSIGN(micro_Ffile, COPY(name, 1, POS(’. ', name)—1)+’ . BIN');
REWRITE(micro_Ffile)
END:;
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c:=0; err:=FALSE;

WHILE MOT (EQOF(macro_file) OR (ck1é6)) AND NOT err DO BEGIN
READLN{macTo_Ffile, s); c:=c+1l;
IF COPY(s; 1,4)<x'MMLD’ THEN err:=TRUE;
T.addr:=oct_int{COPY(s,6,6)); oct_to_bits(COPY(s,13,30),dat, 88);
{NOTE: no umem 40-3777 and 20000-277773%
IF r. addr<{32 THEN BEGIN {fill in holes 0O-37%}

fit_bits{dat,. 88, 1, left_fit);

FOR i::=16 TO 235 DO dat. bitlil:=1;

FOR i:=50 TO &1 DO dat.bitlil:=1;

FOR i:=86 T0O B87 DO dat.bitlil:=0
END:

fit_bits(dat, 11,8, left_Ffit);
dat. bitL101:=dat. bitL 101 XOR $03;
FOR i:=0 TO 10 DO rt.datlil:=dat. bitl[il;
WRITE(micTo_file, 1)
END:;
IF err THEN BEGIN
build:=‘*Invalid MLD file: ‘+build_name; build_name:=""’
END
ELSE IF EOF(macro_file) THEN BEGIN
CLOSE(macro_+file); CLOSE(micro_file); build:=‘0K‘; build_name:="’"'
END '
ELSE build:=int_oct(r. addr)
END
END;

OVERLAY FUNCTION instrs(name:str_typ)l:str_typi
{load micro instruction table from binery load filel
VAR £:FILE OF bin_load_typ; v:bin_load_typ; i:mi_typ; J:BYTE; err:BOOLEAN;
BEGIN
IF POS(’. ', name)=0 THEN name:=name+’. BIN’;
ASSIGN(f, name); {$I-> RESET(f); A{$I+)
IF IORESULTL>0 THEN instrs:=’7?No File: ‘+name
ELSE BEGIN
err: =FALSE;
FOR i:=clcpmod_mi TO zevo_mi DO BEGIN
IF EOQF(f) THEN err:=TRUE ELSE READ(f,1T);
WITH mi_tabfil. bits DO BEGIN
siz:=11; bit_siz:=8; FOR Jj:=0 TO 10 DO bitLyl:=r.datl ]
END
END;
CLAOSE(#);
IF err THEN instrs:= ‘?EOF in: ‘+name+’.BIN’
ELSE instrs:=’'Instructions: ‘+name
END
END;

OVERLAY FUNCTION dump(micro: BOOLEAN; al,a2:str_typ):str_typi
{dump micro/macro memotry to binary/text file -— one cycle’

PROCEDURE micro_dump{(addr, ending: INTEGER);
{dump micro memory to binary filel
VAR 1, JiBYTE: d:bits_typ: tv:bin__load_typ; done: BOOLEAN;
BEGIN
done: =FALSE;
FOR i:=1 TO 16 DO IF NOT done THEN BEGIN
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rdumiaddr: 8): Ffart_bits(d, 11,8, 1left_fit);

T. addr: =sddr; FOR J:=0 TO 10 DO . datlyl:=d. bitl y3;

WRITE(micro_Ffile 1)

done: =addr=ending; IF NOT done THEN addr: =addr+1
ND;

E
IF addr<ending THEN dump:=int_oct{(addr)
e

PROCEDURE macro_dump{(addr. ending: str_typ);
{éump macToc memcTy to text filel

VaPR 1:BYTE: s,d:bits_typ: done: BOOLEAN,;
REGIN

done: =FALSE;

FOR i:=31 TC 14 DO IF NOT done THEN BEGIN
oct_to_bits(addr,a,24); rddmala, d);
WRITELN(macro_+file, addr, ', ", bits_to_oct(d, 36));
done: =addr=ending; IF MOT done THEN addr:=incr_octi{addr)

END;

IF eddr<ending THEN dump:=addr

END;

BEGIN {dumpl
dump:="0K"’;
IF al=’’ THEN BEGIN
IF dump_name<{>’’ THEN BEGIN
IF micro THEN CLOSE(micro_+file) ELSE CLOSE(macro_file);
dump_name:="'"
END
END
ELSE IF a2='’ THEN BEGIN
IF dump_name<i’’ THEN dump:=‘?File open. ’
ELSE BEGIN
dump_name: =al+switch(PO3(’. 7, a1)=0, switch(micro, *. BIN‘, *. 0CT ), **);
IF micro THEN BEGIN
ASSIGN(micro_file, dump_name); REWRITE(micro_file)
END :
ELSE BEGIN
ASSIGN(macro_file, dump_name); REWRITE(macro_Ffile)
END
END
END
ELSE IF dump_name=’'’ THEN dump:=’'7?File noct open. ’
ELLSE BEGIN
IF micro THEN micro_dump(oct_int(al), oct_int(a2))
ELSE macro_dump(sl, a2)
END
END;

OVERLAY FUNCTION load(micro: BODLEAN; name:str_typi code: BYTE):str_typ:
{load micro/macro memory from text/binary file -— one cyclel

PROCEDURE macro_err(a,dl,d2:bits_typ);

{error in losding macro memory?r

BEGIN
WRITE(load_errors, ‘Bad memory st ‘,bits_to_oct(a,24));
WRITELN(load_errore, / is: ‘,bits_to_oct(dl,36));
WRITELN(load_errors, ’ Should be: ‘,bits_to_oct(d2, 36));

Page 33



A XA X e Ve e ke e b b - - LR TR - - . o e et e em e = e s e

WRITELN(load_errors);
lead_error: =TRUE
END;

PROCEDURE micro_err{(r:bin_load_%typ; dat:bits_typ);
{error in loading micro memorTylr
VAR 1i:BYTE;
BEGIN
WRITE(load_errors, ‘Bad memory a2t ’/,
oct_digits(int_oct(r. addr), &));
WRITELN(load_errors, * is: ‘,eoct_digits(bits_to_occtl(dat,88),30));
FOR 1:=0 TO 10 DO dat.bitCil:=r.datlil;
WRITELN(loasd_errors, / Should be: /.
oct_digits(bits_to_oct(dat,88),30));
WRITELN(load_errors);
load_error: =TRUE
END;

PROCEDURE macro__load;

{load macro memoryl

VAR a,d:bits_typ; c:BYTE; l:str_typ;
BEGIN

c:=0;

WHILE NOT EOF(macro_file) AND (c<32) DO BEGIN
READ{(macTo_file, 1) c:=c+1;
oct_to_bits(parse(l),a,24); oct_to_bits(parse(l),d,36);
wrdma(a, d?

END:;

IF c>»0 THEN load:=bits_to_oct(a, 24)

END;

PROCEDURE macro_verify;
{load and varify macro memoryl
VAR a,d1,d2:bite_typi c:BYTE: 1l:str_typ;
BEGIN
c:=0;
WHILE MOT ECF(macro_file) AND (c<16) DO BEGIN
READ(macro_+Ffile,1); c:=c+1;
act_to_bits(parse(l),a,24); oct_to_bits(parse(l),dl,38);
wrdmai{a, dl); rvddma(a,d2);
fit_bits(d2, 36,1, 1left_fit); Fit_bits(di, 36,1, 1left_+it);
IF NOT egual_bits(d2,d1) THEN macro_err{(a,d2,d1)
END;
IF c¢>»0 THEN load:=bits_to_oct(a, 24)
END;

PROCEDURE macro_check;
{check previously losded macro memorTyl
VAR a,dl,d2:bits_typ; c:BYTE:; 1l:str_tup;
BEGIN
c:=0;
WHILE MOT EOF(macro_file) AND (c<32) DO BEGIN
READ(macro_Ffile, 1); c:=c+1;
oct_to_bits(parse(l),a,24); oct_to_bits(parse(l),dl,3&);
rddmala, d2);
fit_bits(d2, 3&, 1, left_+fit); fit_bits(dl,36,1,1eft_+£it);
IF NOT equal_bits(d2,d1) THEN macro_erri(a,d2,d1)
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IF 0 THERM lcad:=bits_to_octla, 24)

ERD

PROCEDURE micro_loead;
{elow loaed of micTo memoTyl
VAR First: BODLEAN: i, c:BYTE: d:bits_typ: v:bin_load_typ;
REGIN
c:=0; first:=TRUE;
WHILE ROT EOF{(micro_Ffile) AND (c<31) DO BEGIN
READ(micro_file, )i c:=c+1l;
WITH d.r DO BEGIN
siz:=11;, bit_siz:=8; FOR i:=0 TO 10 DO bitlil:=dstlil
END;
wrum(T. addr, d, sect_ABC, first)
END;
IF ¢>»C THEM load:=int_occt(r. addr)
L

PROCEDURE micro_verify;
{load and verify micro memoryl
VAR dat:bits_typ: i, c:BYTE, fircst, ok:BOOLEAN; rv:bin_load_tup;
BEGIN
c:=0;
WHILE NOT EOF(microc_*file) AND (c<17) DO BEGIN
READ(micro_Ffile.v)i c:=c+1;
WITH det.r DO BEGIN
siz:=11; hit_siz:=8; FOR i:=0 TO 10 DO bitlil:=datlil
END:;
first: =TRUE; wrum(r. addr,dst, sect_ABC, first);
rdumi{r. addr, dat);
fit_bits(dat, 11,8, left_Ffit): ok:=TRUE;
FOR i:=0 TO 10 DO ok:=ok AND (dat. bitlil=r.datlil);
IF NOT ok THEN micro_err(r,dat)
END:;
IF ¢>»0 THEN load:=int_oct(r. addr)
END;

FROCEDURE micro_check:
{check previousiy loaded micro memoryl
VAR dat:bits_typ; 1,c:BYTE; ok:BODLEAN; t:bin_load_typ;
BEGIN
c: =0;
WHILE MOT EOF(micro_file) AND (c<31) DO BEGIN
READ{(micTro_file,T);i c:=c+1i;
rdum(r. addr, dat); fit_bits(dat, 11,8, left_fit);i ok:=TRUE;
FOR i:=0 70 10 DO ok:=ok AMND (dat. bitlil=v.datlil);
IF NOT ok THEN micro_err(r,dat);
END;
IF c¢0 THEN load:=int_oct(r. addr)
END;

FROCEDURE micro_fasti
{fast load o# microc memoryl
VAR rv:bin_losd_typ; c:BYTE;
REGIN

c:=C;

Page 35



e b P A IINT At Ve blhabas )t - . LS XA TIE SR WV} S e et et e - . . 4 ca= .

WHILE NOT EOF (micro_file) AND (c<1467) DO BEGIN
READ(micro_file,T); c:=Cc+1l;
WITH » DG BEGIN
PORTLport_031:=0; PORTCport_131:=10; PORTLport_21:=1; {addr is 500172
PORTLport_331: =0;
PORTIport_43:=datl0]; PORTCport_Sl:=datl1l1;
PORTLport_&1:=datl21; PORTLport_71:=datl31;
PORTLdma_strb_portl:=1; {wr £firet four bytest
PORTLport_23:=2; {asddr is 5002%
PORTELport_43:=datf41; PORTLport_51:.=datl513;
PORTLport_&J1:=datlé6]; PORTLport_71:=datl713;
PORTLdma_strb_portl:=1; {wr next four bytes’
PORTLport_21:=3; {addr is 5003%
PORTLport_43:=0; PORTLport_53:=datl(B83; PORTLport_&61:=datl?1;
PORTLport_73:=datlf 101 XOR $03;
PORTLdma_strb_portl:=1; {wr last three bytes’
PORTLport_23:=0; {addr is 5000}
PORTLport_31:=0; PORTLport_473:=0;
PORTIport_S51:=4; {control flag bit 17 set}
PORTLport_61:.=addr SHR 8;
PORTLport_73:=addr AND $FF; <{addr right justified’}
PORTLdma_strb_portl: =1 {wr addr and control flagl
END
END;
IF ¢>0 THEN load:=int_oct(r. addr)
END;

VAR done: BOOLEAN;
BEGIN {load’}
IF name<{>‘’‘ THEN BEGIN
load_error: =FALSE; load_code:.=code;
IF POS(’. ‘,name)=0 THEN name:=name+switch{micrao, . BIN‘, /. OCT");
IF micro THEN BEGIN
ASSIGN(micro_file, name); {$I1-> RESET(micro_+Ffile) {$I+}
END
ELSE BEGIN
ASSIGN(macro_Ffile, name); {$I-> RESET(macro_Ffile) {$I+>
END;
IF ICGRESULT=0 THEN load_name:=COPY(name., 1,P0OS(’. ', name)-1)
ELLSE load_neme:="'"
END;
IF locad_name=’‘ THEN load:=’?No file: ‘+name
ELSE BEGIN :
IF (ioad_code IN [load_verify, load_checkl? AND {(name<’’) THEN BEGIN
ASSIGN(load_errors, load_name+’.ERR’); REWRITE(load_errors) ’
END;
IF micro THEN BEGIN
CASE load_code OF
load_slow:micro_leoad; load_verify:micro_verify;
load_check:micro_check; load_fast:micro_fast
END:
done: =EQF(micro_~file); IF done THEN CLOSE(micro_Ffile)
END
ELSE REGIN
CASE load_code OF
load_slow:macro_load; load_verify:macro_verify;
load_check: macro_check
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END;
done: =EOF (macro_file};
END;
IF done THEN BEGIN
IF ioad_error THEN BEGIN
CLDSE(load_errors)i load:
END

ELSE BEGIN

e UINDULE L.

e/

=’/7Ervror(s) recorded in:

IF done THEN CLDEE(macro_Ffile)

‘+load_name+’. ERR’

IF load_code IN [load_verify, load_checkl THEN BEGIN

CLOSE(load_errors)

END;
load: =’0K"’
END;
load_name: ="'’
END
END

END;

OVERLAY PROCEDURE reset_function;

{reset the sustem}

VAR zero,addr:bits_typ;

BEGIN
exec(mi_tablclexctx_mil. bitss, TRUE);
exec(mi_tablclmerge_mil bits, TRUE);
exec(mi_tablclcpmod_mil. bits, TRUE);
exec(mi_tablcl memp_mil. bits, TRUE);
exec(mi_tablldlpq_mil. bits, TRUE);
exec({mi_tabllmhetl_mil bits, TRUE);
exec{mi_tabllmhadr_mil bits, TRUE);
IF k1 THEN BEGIN

exec(mi_tablklresl_mil. bits, TRUE);
exec{mi_tablklres2_mil. bits, TRUE)
END;
oct_to_bits(’C’, zer0, 35);
wrreg(pc_reg, zero); wrreg(ma_reg, zero);
wrreg(ar_reg, zero); wrreg(hold_reg, zero);
wrreg(dev_reg., zero); wrregl(ac_reg, zero)d:
wrreg (amemp_Te€6g, z€T0);
wrmi{(mi_tablzerc_mil. bits, sect_ABC);
wrob(zero, TRUE);
oct_to_bit=(‘0", addr, 241;

ERASE(load_errorTs)

exec(mi_tablclusctx_mil. bits, TRUE):
exec(mi_tablclvamod_mil. bits, TRUE):
exec({mi_tabImapdis_mil. bits, TRUE);
exec(mi_tablldqornes_mil. bits, TRUE):
exec(mi_tablluhctl_milJ. bits, TRUE);
exec{mi_tablluhadr_mil. bits, TRUE);

wrreg(ir_vreg, zero);

wrreg(q_Teg, zeTo);

{aclfdevl}
wrreg({ ymemp_rveg, zero);

wrmic(oct_int(’'4043’), TRUE, TRUE);
wrdma(addr, zero);

ocrt_to_bite(’l’, addr,24); wrdmaladdr, zero);
oct_to_bits(’2’,addr,24); wrdma(addr, zero);
oct_to_bits(’3’, addr,24); wrdma(addr, zero);
oct_to_bits(’4’, addr,24); wrdma(addr. zero);
oct_to_bits{’5’, addr,24); wrdma(addr, zero);
oct_to_bits(’4&’, 8addr,24); wrdma(addr. zero);

oct_to_bits(
oct_to_bits(
oct_to_bits(

‘7, addr, 24);
7107/, addr, 24);
‘117, addr, 24);

wrdma (addr, zero);
wrdma{addr, zero);
wrdmal(addr, zeTo);

oct_to_bits(’12’, addr,24); wrdma(addr, zero);
oct_to_bits(’13’, addr, 24); wrdma(addr, zero);
oct_to_bits{’14’, addr,24); wrdma(addr, zero);
oct_to_btits{’15’, addr,24); wrdma(addr, zero);
oct_to_bits(’16’, addr,24); wrdmal(addr, zero);
oct_to_bits(’17’, addr, 24); wrdma(addr, zero)i

do_save(TRUE, TRUE); do_save(FALSE, FALSE)
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END;

OVERLAY FUNCTIQN break(micro: BOOLEAN; args:str_typ)l:str_tup;
{set/clear 3 micro/macro break pointl

PROCEDURE enable_break(micro, yes: BODLEAN);
{enables/disabhle micro/macro breakl?
BEGIN
WITH lacal_flags DO IF micro THEN BEGIN
IF yee THEN init0:=init0 OR muhs_brk_stop_sw
ELSE init0O:=init0 AND NOT muhs_brk_stop_suw
END
ELSE BEGIN
IF yes THEIM initO:=initO0 OR hs_brk_stop_sw
ELSE initO:=initO AND NOT hs_brk_stop_sw
END;
inits(FALSE)
END;

PROCEDURE set_macro_break{VAR addr, macro_count,delay:bits_tup);
{szet up a8 macro break pointl
VAR mi,b:bits_typ;
BEGIN
save;
enable_breesk(FALSE, FALSE);
mi:=mi__tebllmhbkad_mil. bits; setfld(lit_f1ld,mi, addr);
exec{mi, TRUE);
mi:=mi_tsbllmhctl_mil. bits;
oct_to_bits(’201411400007,b,36); setfld(lit_+fld,mi,b);
exec(mi, TRUE);
mi:=mi_tabllmhecnt_mil bits;
oct_to_bits(’0’,b,36); put_bits(b,macro_count, 4,8); put_bits(b,delay, 16, _2)
setfld{lit_Ffld,mi,b);
exec{mi, TRUE);
enable_break (FALSE, TRUE);
restore
END;

PROCEDURE set_micro_break (VAR addr,micro_count:bits_typ);

{cet up a8 micro break pointl}

VAR mi.b:bits_typ;

BEGIN
save;
enable_break (TRUE, FALSE);
mi:=mi_tablluhctl_mil. bits; fit_bits(addr,18,1,right_+fit);
oct_to_bits{(’704340',b,36); put_bits(b,addr,0,18);
setfld(lit_fld,mi,b)i oct_to_bits(’2’,b,36); setfld(mapf_+Ff1ld,mi,b);
exec(mi, TRUE);
oct_to_bite(’0’,b,36); put_bits{b,micro_count, 24,8);
setfld(lit_+fld, mi,b); oct_to_bits(’0, b,36); setfld(mapf_Ffld,mi,b);
exec{mi. TRUE);
setfld{lit_Ffld.mi,b); oct_to_bits(’17,b,36)i setfld{mapf_Ffld,mi,b);
exec{mi, TRUE);
enable_break (TRUE, TRUE);
restore

END;
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VeR addr, brk_count.delay:bits_tup:
BzGIN {break’
IF arge+/0FF’ THEN enabkle_break{micro, FALSE)
ELSE IF aras='0OM° THEN enable_break(micro, TRUE)
ELSE IF micro THEN BEGIN
oct_tu_bitsi{parse(args), addr, 14);
defaultlerogs, "17); eoct_to_bits(args, brk_count, B);
avgs:=bhits _to_occtisddr, 14};
set_micro_break(addr, brk_count)?
END
ELLSE BEEIN
oct_to_bits(parse(arge), addr, 18);
default(args, "1’} oct_to_bits(parse(args), brk_count,8);
default(args, '07); oct_to_bits(parse(args),delay,20);
args: =bits_to_oct(addr, 18);
set_macro_break(addr, brk_count, delay)
END;
bresk:=args
END;

OVERLAY FUNCTION test(code:BYTE): str_tupi
{test various console operations?}
V&R failed: BODLEAN;

PROCEDURE test_ret(ok: BOOLEAN; rec,exp:str_typ);
{build up rTeturn messagel
REGIN
IF NOT failed THEN BEGIN
failed: =NOT ok; IF failed THEN test:=unparse(rec,exp, ‘)
END
END;

PROCEDURE byte_test(rec, exp: BYTE);
test bytes for equalityl
REGIN test_ret(rec=exp,int_octirec), int_oct(exp)) END;

PROCEDURE bits_test(rec,exp:bits_typ);
{test bits for equalityl
BEGIN
fit_bits(rec,exp.siz.exp.bit_siz,left_¢fit);
test_ret(equal_bits(rec,exp),
bits_to_oct(rec,rec. siz#rec. bit_siz),
bits_to_oct{(exp,exp. siz#exp. bit_siz))
END;

VAR i:1..4; addv,exp,rec:bits_typ; first: BOOLEAN;
BEGIN {tecst?
test:=’0K’; +ailed:=FALSE;
{codes 1 to 28 crash initial values?’}
{codes > 28 must have cstable initial veslues?
CASE cocde OF
{what about the remote parity error™7?}
{how should we react to parity errors in general????}
1:BEGIN {ceble test, bit set if installed?
PORTLiorb_portl:=cc_res; byte_test(PORTLiorb_porti,cc_res)
END;
2: BEGIN {reset local,clear local parity errorl
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PORTLlac_res_portl:=0; byte_test(PORTIloc_sts_portl AND louc_par_errt, $0C
END;
3:BEGIN {test 3 should have cleared diag dat bits?
byte_test(PORTLdisg_porti, 0)
END:
4:FOR i:=1 70 4 DO BEGIN {load and check diag dat?
PORTLdiag_portl:=test_bytelild; bute_test(PORTLdiag_portl, test_butela s
END; .
5:BEGIN {force local parity error’
PORTLlcc_err_portl: =0;
byte_test(PORTLrem_csts_portl AND loc_par_err: loc_par_err)
END:;
6:FOR i:=1 TO 4 DO BEGIN {dat bank 0%
PORTLport_Ol:=test_bytelil; byte_test(PORTLport_03J, test_bytelil)
END;
7:FOR i:=1 TO 4 DO BEGIN {dat bank 1%
PORTLport_1l:=tect_bytelil;i byte_test(PORTLport_11,test_byteLil)
END;
8:FOR i:=1 TO 4 DO BEGIN {dst bank 2%
PORTCport _2):=test_bytelil; byte_test(PORTLport_21, test_bytelil)
END;
9:FOR i:=1 TO 4 DO BEGIN {dat bank 3>
PORTCport_lJ:=test_bytelil;, byte_test(PORTLport_31, test_bytelil)
END;
10:FOR 1:=% TO 4 DO BEGIN {dat bank 4%
PORTLport_4i:=test_bytelil; byte_test{(PORTLport_41, test_bytelil)
END;
11:FOR i:=1 TO 4 DO BEGIN {dat bank 5%
PORTEpovrt_Sl:=test_bytelil; byte_test(PORTILport_S51, test_bytelil)
END;
12: FOR 1i:=1 TO 4 DO BEGIN {dat bank &%
PORTEport_61:=test_bytelil; byte_test(PORTLport_61, test_bytelil)
END;
12:FOR 1i:=1 TO 4 DO BEGIN {dat bank 72
PORTLport_7]:=test_bytelild; byte_test(PORTLport_71, tect_bytelil)
END;
14: BEGIN {rd zeros from shifts out bits?
PORTLport_0J:=0; PORTLport_11:=0; PORTLport_23:=0; PORTCLport_31:=0;
PORTLport_41:=0; PORTCport_53:=0; PORTLport_&1:=0; PORTLport_71:=0;
byte_test(PORTLrd_shifts_portl, $£00)
END;
15: BEGIN {rd ones from shifts out bits>
PORTCport_0Ol:=1; PORTILport_1]:=1; PORTLport_=21:=1; PORTLport_31:=1;
PORTLport_41:=1; PORTLport_51:=1; PORTILport_61:=1; PORTLport_71:=1;
byte_test(PORTLrd_shifts_portl, $FF)
END;
16: BEGIN {load shift bank O to bank 1 with count of 13
PORTiport_03:=%$01; PORTLCport_11:=0;
shift(1l}); byte_test(PORTILport_11, $80)
END;
17: BEGIN {lpoad shift bank 1 to bank 2 with count of 2%
PORTCport _11:=%02; PORTLport_21:=0;
shift(2});, byte_test(PORTLpert_21, 80!
END;
18: BEGIN {ioad shift bank 2 to bank 2 with count of 4%
PORTLport_21:=%08; PORTLport_31:=0;
shift(4); byte_test(PORTILport_31,$80)
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END;
19:BEGIN {load sh
PORTLpoTt_33: =%
1S

shift (s bute_t

ift bank 3 to bank 4 with count of 8

0; PFORTLport_41:=0;

est (PORTLport_43, $80)

END;

20: BEGIN {load shift tenk 4 to bank S with count of 17>
PORTLpuert_41:=%01; PORTILport_51:=0; '
shift(1}); bute_test(PORTLporTt_51, $80)

END;

21:BEGIN {ioad shift bank 5 to bank & with count of 2%
PORTELpoTt_93:=%02; PORTILporTt_&61:=0;
shift{(Z}), bute_test(PORTLporTt_5&1, 580)

END;

22: BEGIN {load shift bank & to bank 7 with count of 43
PORTLpoTt_63:=%08; PORTLport_713:=0;
shift(43: byte_test(PORTLport_71,%80)

END;

Z2:REGCIN {lcad shift bank 7 to bank O with count of 3
PORTIpoert_73:=%80; PORTILport_0J:=0;
PORT[Ldiag_loop_portl: =0;
shift(8); bute_test(PORTLport_031, $80);
PORTELrem_tes_portl: =0

END;

24:BEGIN {load shift bank C to bank 2 with count of 162
PORTLport_0J3:=%80; PORTLport_11:=0; PORTCport_=23:=0;
shift(16); byte_test(PORTI{port_213, $80)

END;

25: BEGIN {load shift bank O to bank 4 with count of 32
PORTiport_073:=%$80; PORTIport_11:=0; PORTLport _23:=0;
PORTLport_31:=0; PORTLport_41:=0;
shift(32); byte_test(PORTLport_41, $30)

END;

2&: BEGIN {load shift bank O to bank O with count of 64%
PORTLport_01:=%80; PORTIport_13:=C; PORTLport_21:=0; PORTILport_3J:=0;
PORTLport_41:=0;, PORTLport_53:=0; PORTLport_61:=0; PORTLporTt_72:=0;
PORTLdiag_loop_portl: =0;
cshift(64); byte_test(PORTLport_01,$30);
PORTLrem_res_portl: =0

END;

27:FOR i:=1 TO 4 DO BEGIN {iors’}
PORTLiora_portl:=test_buytelil; buyte_test(PORTLicra_portl, test_buytelil)

END;

28:FOR i:=1 7O 4 DO BEGIN {iorb}
PORTLiorb_portl:=test_buytelil; bute_test(PORTLiorb_portl, test_butelil)

END:

29:F0OR i:=1 TG 4 DO BEGIN {obusl
get_bits(test_bitslil, exp, 0, 36);
wrob(exp, TRUE); rdob(rec,FALSE, FALSE); bits_test(rec,exp)

END;

30: BEGIN {dmal
oct_to_bits(’30', addr, 24):

FOR i:=1 TO 4 DO BEGIN
get_hits{test_bits[il,exp, 0, 36);
wrdma{(addr, exp); rvddms{addr,rec); bits_testi(rec,exp)
END
END;
31:FOR i:=1 TO 4 DO BEGIN {mi)
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get_bits(test_bitslil,exp, 0, 88);
wrmi(exp,sect_ABC); rvdmii{rec); bits_test(rec,exp)
END;
32:FOR i:=1 TO 4 DO BEGIN {mic}
get_bits(test_bitslil,exp.0,14); Ffit_bits(exp, 16,1, right_Ffit);
rec:=exp; wrmic(exp.bitCOJ, TRUE,FALSE), rec:=exp; rec.bitlO]J:=rdmic;
bits_test(rec, exp)
END;
33: BEGIN {umeml}
oct_to_tits(‘4043’, addr, 14); fit_bits(addr., 1,1&, right_fit),
FOR i:=1 TO 4 DO BEGIN
get_bitsi{test_bitsCil,exp, 0, 88);
first: =TRUE; wrum(addr. bit[Ol, exp,sect_ABC, first):
rdum{addr. bitlLO0l.rec); bits_testi{rec,exp)

END

END;

34:FOR i:=1 TO 4 DO BEGIN {PC register’
get _bits(test_bitslil,exp,0,36);
wrreg(pc_vreg,expl; rdregl{pc_reg,rTec); bits_test(rec,exp)

END;

33:FOR i:=1 TO 4 DO BEGIN {MA register>
get_bits(test_bitsLil,exp,0,36);
wrreg{ma_reg,exp); rvdreg(ma_reg,recl); bits_test(rec,exp)

END:;

35:FOR i:=1 7O 4 DO BEGIN {AR register’
get_bits(iest_bitslil, exp, 0, 36);
wrreg(ar_reg,exp); vdregl(ar_reg,rec); bits_testi(rec,exp)

END:;

37:FOR i:=1 TO 4 DO BEGIN {MEM registerl}
get_bits(test_bitslil,exp, 0, 386);
wrreg(hold_reg,exp)i rdreg(mem_reg.rec); bits_test(rec,exp)

END:;

35:FOR i:=1 TO 4 DO BEGIN {IR registery’
get_bits(test_bitsCil,exp,0,36);
wrreg{ir_reg,exp); rvdreg{(ir_reg,rec); bits_test(rec,exp?

END;

39:FOR i:=1 TO 4 DD BEGIM {Q register}
get_bits(test_bitsli1l,exp,0,36);
wrreg{q_reg,expl)i rdregl(q_reg.rec); bits_test(rec,exp)

END;

40:FOR i:=1 TO 4 DO BEGIN {JMEMP register’
get_bits(test_bitslil,exp,0,12); fit_bits(exp,36,1,7right_Ffit);
wrreg( jmemp_reg,exp)l; vrdreg(jmemp_reg,rec); bits_test(rec,exp)

END;

41:FCR i:=1 TO 4 DO BEGIN {DEV register}
get_bits(test_bitslLil,exp,0,5); fit_bits(exp,3&6,1,right_Ffit);
wrreg(dev_reg,exp); rvdreg{(dev_reg,-Tec); bits_test(rec,exp)

END:;

42: FCOR i:=1 7O 4 DO BEGIN {AMEMP register’}
get_bits(test_bitslil,exp,0,10); Ffit_bits(exp,36,1,right_fit);
wrregl(amemp_reg, exp); Ttdreg(amemp_treg,Tec); bits_test{rec,exp)

END;

43: BEGIN {=c register?
oct_to_bits(’0’, addr., 4);

FCR i:=1 TO 4 DO BEGIN
get_bits{(test_bitslil.exp,0,36);
wrac (addr, expl); vdac{addr,rec); bits_test(rec,exp)
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END
END;
44 . BEGIN {amemi

oct_to_bits(’167, addr, 103;

FOR i:=1 70O 4 DO BECIN
uet_bicvs(test_bitelid, exp, 0, 367;
wramiaddr. exp, FALSE); Tdamf(addv, rec. FALSE); bite_test(rec, exp)

END

END:;
45: BEGIN {memoryl

cct_to_bits(’30’, addr, 18);

FOR i:=1 TO 4 DO BEGIN
act_bite(test_bits[il,exp.0,3&);
wrm(addr, exp); tdm(addr, Tec); bits_test(rec,exp)

END

END
END
END;

VAR

ctode, argl, argd, argaes, arg3: str_typ; {argls is input parameter to backendl}
ret_ok, first: BOOLEAN;

field: fld_typ;

mic: INTEGER

sect: BYTE;

eobus, cbus, ac. bytes, index,vi, addr,dat: bits_typ;

PROCEDURE ret{msg:str_typ)i
{set return wvalue for backendl}
BEGIN
IF timed_out THEN backend:='Tshift’
ELSE IF bad_digit THEN backend:=’7?digitl’
ELSE IF digit_overflow THEN backend:=’"7?digit2’
ELSE IF bad_reg<>’’ THEN backend:=‘'?register" ‘+bad_reg+'""’
ELSE IF bad_#£1d<>’’ THEN backend:=’?field" ‘+bad_fld+'""
ELSE IF NOT ret_ok THEN BEGIN backend:=msg:; tTet_ok:=TRUE END
END;

{utilitu for parsing binary arguments’

FUNCTION bargf(arg:str_typ): BODLEAN; BEGIN barg:=eq(arg, ‘'TRUE’, 1) END:;
FUNCTION bargl: BOOLEAN; BEGIN bargl:=barg(argl) END;

FUNCTION barge: BOOLEAN; BEGIN barg2:=bargl(arg2) END;

BEGIN {backend?
bad_digit: =FALSE; digit_overflow:=FALSE; timed_out:=FALSE;
bad_reg:=’’; bad_fld:=’’; ret_ok:=FALSE; code:=parse(argls);
arges: =argls; argl:=parse(argls); arg3:=argas; arg2:=parselarg3);
CASE cmd_typ(dec_int(code)) OF
bits_fun:ret(bits(argls));
breck_fum: ret{break({bargl, argl));
build_fun:ret(buildlargl));
cpuch_fun: cpuob(bargl);
cty_fun:retl(ctyi(bargl));
dump_fun:ret(dump(bargl,arga, arg3));
enahst_fun:enashst(bargl);
exec_fun: BEGIN mi{argl,ui); exec(ui,barg2) END;
fld_fun:reti{int_dec(ORD(fld(argl))));
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init_fun:BEGIN ret(parse_inits(arg2s)): init(bargl) END;
inite_Ffun:REGIN reti{parse_inits(arg2s))i inits(bargl) END;
init2_fun: BEGIN
IF argl<t’* THEN init2(oct_int(argl) AND $FF, oct_int(aragz2) AND S$FF);
ret{int_cct(locsl_flags. inita))
;debug(’INIT2: ‘+hex_word{OFS(initd))); debug_bresk
END;
instrs_fun:ret(instrs(argl));
iora_fun: BEGIN
IF argl<x‘’ THEN iora(oct_int(argl) AND $FF,oct_int(arg2) AND $FF);
Tet(oct_digits(int_oct(PORTLiora_portl), 3))
END;
iorb_fun: BEGIN
IF argid>’‘ THEN iorb(oct_int(argl) AND $FF, oct_int(arg2) AND $FF);
ret{oct_digits(int_oct(PORTLiorb_portl), 3))
END;
Jump_fun: BEGIN jump(oct_int(argl),ui); ret(bits_to_oct(ui,B88)) END;
load_fun:ret(load(bargl, arga, dec_int(arg3)));
mi_fun: BEGIN mi(argl,ui); ret(bits_to_oct(ui,88)) END;
mmactrl_fun: BEGIN
IF argl<>’’ THEN mmactrl(oct_int(argl) AND $FF,oct_int{(arg2) AND $FF)};
ret(int_oct(local_flags. mma_ctrl)) .
END;
rdac_~fun: BEGIN
oct_to_bitstargl,ac,4); rdac(ac,dat); ret(bits_to_oct(dat, 3&))
END;
rdam_fun: BEGIN
oct_to_bits(argl,addr, 14); rdam(addr,dat,barg2); ret(bits_to_oct(dat, 36
END;
rddme_fun: BEGIN
oct_to_bits(argl, addr,24); rddmaladdr,dat); ret(bits_to_oct(dat,36)
END;
rdecc_fun:retl{int_oct(rdecc));
rdhst_fun: BEGIN
rdhst(dat, bargl);
IF bargl THEN rett(bits_to_oct(dat,36)) ELSE ret(bits_to_occt(dat, 40))
END;
tdhsti_fun:BEGIN rdhsti(index, bargl,barga); ret(bites_to_octi(index, 10)) EN
rdm_fun: BEGIN
cct_to_bits(argl,addr, 18); rdm(addr,dat); ret(bits_to_oct(dat, 36))
END;
vdmi_Ffun: BEGIN rdmi(ui); ret(bits_to_oct(ui,88)) END;
rdmic_Ffun:ret{int_oct(rdmic));
rdob_fun: BEGIN rdob(obus,bargl,barg2); ret(bits_to_oct(obus, 3&6)) END;
rdport_fun:ret(int_oct(PORTLoct_int(argl)1));
rdreg_fun: BEGIN rdregi(reg(argl),dat); ret(bits_to_oct(dat, 346)) END;
rdst_fun: WITH state DO BEGIN
rdstlp(dat);
retl{versicon+’, ‘+switch{running, ‘"TRUE’, ‘FALSE')+’, '+
switch(last_cond, ‘“TRUE’, 'FALSE')+’, '+
switch{(thies_cond, "TRUE’, 'FALSE')}+", '+
switch{branching. ‘"TRUE’, 'FALSE "))
END;
Tdstlp_fun: BEGIN rdstlp(dat); ret(bits_to_oct(dat, 128)) END;
rdum_fun: BEGIN rdum(oct_int(argl),dat); ret(bits_to_oct(dat,88})) END;
reg_fun:rtet(int_dec(ORD(regfargl))));
reset_fun:BEGIN init(TRUE):; reset_function END;
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Tun_Ffun: runl{bargl);
save_fun: BEGIN do_save(baral,barg2); rtet(int_dec(saved. count)) END;
setfld_fun: BECIN

mi(argl.uili field:=fldl{arg2); oct_to_bits(argl3,dat,36);
setfld{field,uvi,dat); reti{bits_to_oct(ui,88))
END;

chift_ fun:shift(dec_int(argl));
step_fun:stepflbargl, dec_intl{argl2));
sysid_fun: BEGIN
IF bargl THEN tet(int_dec(eysid{(TRUE)))
ELSE ret(switch(sysid(FALSE)=1, "KL', ' 7))
END;
talk_fun:reti{talk(bargl, argas));
test_+Fun: BEGIN
IF dec_int(argl)<2%9 THEN init_ok:=FALSE
ELSE IF MOT init_ok THEN init(TRUE);
reti{test(dec_int(argl)))
END;
wrac__fun: BEGIN
oct_to_bits(argl,ac,4); oct_to_bits(arga,dat,386); wrac(sc,dat)
END;
wram_fun: BEGIN
oct_to_bits(argl,addr, 14}; oct_to_bits(arg2, dat, 36);
wram(addr, dat, bsrg(arg3))
END:;
wrdma_fun: BEGIN
oct_to_bite(argl, addr.24); oct_to_bits(arga,dat,34); wrdmal(addr,dat)
END;
wrhsti_fun: BEGIN
oct_to_bits(argl, index, 10); wrhstif(index, bargl,barg(arg3))
END:;
wrm_fun: BEGIN
oct_to_bits(argl,addr, 18); oct_to_bitsi{arg2,dat:34); wrm(addr, dat)
END;
wrmi_~fun: BEGIN
mi(argl,ui)di
IF arge=’’ THEN sect:=sect_ABC ELSE sect:=dec_int(arg2);
wrmilui, sect)
END;
wrmic_fun: BEGIN mic:=cct_int(argl)i wrmic(mic, barg2,barg(arg3)) END;
wrob_fun: BEGIN oct_to_bits(argl,dat,36); wrobl(dst,barg2) END;
wrport_fun: PORTLoct_int(argl)J: =oct_int(arga);
wrreg_fun: BEGIN oct_to_bits(arg2,dat,36); wrregl(regi{argl),dat) END;
wrum_fun: BEGIN
fitet:=TRUE; mi(arga,dat);
IF srg3="" THEN sect:=sect_ABC ELSE sect:=dec_int(arg3);
wrum{cct_int(argl), dat, sect, first)

END;
ELSE ret( '?code" '+code+""")
END;
ret(/0OK’)
END;
VAR {frontend variables —— accessed only hy frontend}

{cmd_tab constant tablel
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{zcreen display stufflr

{dpy_tab constiant tablel

currtent_fmt: dpy_Ffmt_typ:

holesg, {if true then flag micro instruction hole fields¥

dd_ok, {if true then ok to do a "dd" displayX

quiet: BOOLEAN;, {if true then messages and rTegisters not displayed?

{macro proucessor stuffr

macro_count: 0. . number_macros; {number of macros defined so farl

macro_ok: BOOLEAN: {if true then expand macros in function ask?

macro_tab: ARRAYL L. . number_macrosl OF RECORD {table of macro definitions?
name: STRINGILE2]1; body:str_typ

END;

{command file stuffl

cemdfil: TEXT; <{current command filel

cmdfil_name: str_typ; {name of command file, ‘'’ if nonel
cmdfil_argl,cmdfil_arga: str_typ; {last command file arguments’

{idle display stuf¢}

idle_count: BYTE; {count of idle seconds}

idle_codes. {curvent items to idle displayl

old_idle_codes:idle_typ; <{copy of previouvs idle_codes?

updating, {if true then inside update procedure —— prevents recursionl}
update_ok, {if true then ok to do idle updates}

abort_ok: BOOLEAN; <{if true then abort if key pressed during updatel
init_dma, init_amem: str_typ; {initial address values from CONSOLE. INIJ}

{remote frontend processor’}

password_count: BYTE; <{counts invalid password attempts?
password, <{remote password, ‘‘ if nonel ‘

Trequest: str_typ; {current remote request buffer
remote_ok: BOOLEAN; {if true then remote access is allowed’

{random frontend variables?

fast_mode, {if true then default micro load is fastl

aborted, {set true when abort called?

quit: {if true then command loop will exit?

simulate, {if true then backend functions are interactively simulated?
dialing. {if true then modem connections will dial phone number’}

locked, {if true then "#" commands not allowedl}

running: BOOLEAN; {if true then console thinks system is running?
old_date,o0ld_time, {previous date and time —— used to sense update timel
old_key,o0ld_argl,old_arg2:str_typ; 4{previous command —— for repeat’
boot, <{boot address if monitor loaded: '’ otherwise?

banner, {conscle identification banner’}

last_msg. {last message displayed —— so won’t be re-displayed}
command_name: str_typ; {Lname of current command’}

scroll_line: ARRAY [1. .43 OF str_tup; {cummand area scroll bufferlk
talk_line: talk_typ; {current talk screen?
ugo_diag,ugo_Llit,ugo__jmem, ugo_amem, ugo_mem, vgo_cty: str_typ;i {entry pecintsl

FUNCTION do_dpyl(item:dpy_tupi dat:str_typ; force_dpy:BOOLEAN): str_typ;
{display an item, return displayed valuel

PROCEDURE dat_dpy{x,y:BYTE; s:str_typ:; dim: BOOLEAN);
{display deta in dats area, bright or dim2
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BEGIN dpy_stvimax{l, min(x,79)), 4+max{l, min{y, 12)2-1,s.dat_coloridiml? END;

PROCEDURE cleat_dat_dpy(u, n: BYTED,
{clear the dats display areald
VAR 1, gy, nm BYTRS
EEGIN
yv:=max{l, mini{y, 1212 nn:=min{n, la~-yy+1);
FOR i:=4+yu-1 TO 4+yy—-i+nn-1 DO BEGIN GOTOXY(1l,i); CLREOL END;
GOTOXY (1. 4+4y-17
WND;

m

FROCEDURE dpy_wvaltue(i:dpy_typ);
{idisplay item from display tablel
VAR wvalue_brioht: BOOLEAN; value_x_pos: BYTE:
BEEGIN
WITH dpy_tablid DO IF value_ziz>0 THEN BEGIN
IF i IN [linel_dpuy.. linel2_dpyl THEN clear_dat_dpyl{y_pos,1);
value_x_pos: =x_pos+LENGTH(desc?;
CABE i OF
mic_dpy:value_bright:=idle_mic IN idle_codes:;
obus_dpy,eobus_dpy:value_bright:=idle_obus IN idle_codes;
dmaad_dpu, dma_dpy: value_bright:=idle_dma IN idle_codes;
ubrk_dpy,mbrk_dpy: value_bright:=valuel>fit(‘0OFF‘, value_siz, left_fit);
ELSE value_bright: =FALSE;
END;
IF 1 IN [amem_dpuy,obus_dpy, eobus_dpy., itv_dpy, mem_dpy, ma_dpy:
ac_dpy.ar_dpy, q_dpy., pc_dpy.m_dpy, dma_dpy, 1lit_dpyl
THEN dst_dpuf(value_x_pos,y_pos, oct_word(value), NOT value_bright)
ELSE dat_dpyi{valve_x_pos,y_pos, value, NOT value_bright);
IF i IN [adst_dpy,alul_dpy,ldar_dpy., gcond_dpy, lit_dpy.mapf_dpy,spc_dpu,
mashk_dpy,rot_dpy, ifq_dpy,dfq_dpul
THEN BEGIN
IF holes THEN BEGIN TEXTCOLOR(hole_color); WRITE( #’) END
ELSE WRITEC(’ )
END;
END
END;

PROCEDURE formst{new_*+mt:dpy_~Ffmt_typ)i
{format the display ares?

PROCEDURE format_line;
{line formats ,
VAR di:dpy_typ:; BEGIN FOR i:=linel_dpy 7O linel2_dpy DO dpy_value(i) END;

PROCEDURE format_regf{code: BYTE);
{register formatlk

PROCEDURE format(item:dpy_typ)i
{set up format for register item’
BEGIN

WITH dpy_tabliteml DO dat_dpyl{x_pos,uy_pous,desc. FALSE}), dpy_value(item)
END;

VAR i:dpu_typi
BECIN {format_regl
CASE code OF
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1:FOR i:=lcad_dpy TO dfq_dpy DQ format(i)d;

2: BEGIN
clear_dat_dpyldpy_tablmepf_dpyl. y_pos, 1);
FOR i:=mapf_dpy TO mask_dpy DO format(i)

END;

3: BEGIN
clear_dat_dpy(dpy_tabllit_dpyl.y_pos, i)
format(lit_dpy)

END

END
END;

BEGIN {format’
IF new_*Ffmticurrent_fmt THEN BEGIN
clear_dat_dpy(l,12); current_Ffmt:=new_Ffmt;
CASE new_fmt OF line_fmt: format_line; reg_fmt: format_reg(1) END
END;
IF current_fmt=reg_Ffmt THEN BEGIN
IF dpu_tsbld_dpyl. value<dpu_tabldd_dpul. value THEN BEGIN
dpy_tabldd_dpyl. value: =dpy_tabld_dpyl. value;
IF dpy_tabld_dpyl. value=’'32° THEN format_reg(3) ELSE format_reg(2)
END
END
END;

PROCEDURE dpy_flds;
{display fields of micro instruction’}
VAR mi:bits_typ: f:f1d_typ;

PROCEDURE dpu_+field(f: £1d_typ);
{display a micro instruction field?
VAR bb:bits_typ;: x:BYTE;
BEGIN
WITH £1d_tabLf),dpy_tabldpyl DO BEGIN
get_bits(mi,bb,bit_zero,bits_siz);
IF f=adst_f1d THEN IF k1 THEN BEGIN
x:=bb. bit[OJ; bb.bitfOJ:=bb.bitl21; bb.bitL21:=x
END:;
value:=oct_digits(bits_to_oct(bb,bb.siz),value_siz);
dpy_valuel(dpy)
END
END;

BEGIN {dpy_+Fflds>
cct_to_bitsidpy_tablmi_dpyl. value, mi, 88);
FOR f:=eeal_+Ff1d TO jcond_f1d DO dpy_Ffield(f);
FOR f:=dest_fld TO dfq_f1d DO dpy_~field(f);
IF dpuy_tabld_dpyl. value=’32" THEN dpuy_field(1lit_+£1d)
ELSE FOR f:=mapf_+f1d TO mask_Ff1ld DO dpy_Ffield(+);
format(reg_+*Ffmt)

END;

VAR old_vaslue:str_typ; old_Ffmt:dpy_Ffmt_typ; i:dpy_typ:;
BEGIN {do_dpu?’
IF item=dpu_init THEN BEGIN
FOR i:=linel_dpy TO dpy_init DO dpu_tablil. value:="'";
CLRSCR; current_fmt: =screen_Ffmt
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ENLD
ELSE 1F NOT quiet THEN BEGIN
cld_fmt:=curvent_Ffm&,
cld_veluvs: =dpy_xabliteml value:
WITH dpy_vablitemd DO
IF item IN [linel_dpy.. linel2_dpyl THEN BEGIN
value: =dat: format(line_Ffmt)

END

ELSE IF item IN [load_dpy..remote_dpy, lc_dpy.. br_dpyld THEN BEGIN
valve:=fit{dat,value_siz, left_Ffit}); format(reg_Ffmt)

END

ELSE IF item 1IN [mbrk_dpu,ubrk_doyl THEN BEGIN
IF (dat='0FF ‘) OR (dat='#HIT*’)
THEN value:=fit(dat,valve_siz, left_Ffit)
ELSE vaslue:=oct_digits(dat,value_siz);
formetireo _fmt)
END
ELSE BEGIMN veluve:=oct_digits{dat, velue_siz); format(reg_~Ffmt) END;
IF current_fmi=ocld_Ffmt THEN BEGIN
IF +orce_dpy OR (old_value<i>dpy_tabliteml. value) THEN BEGIN
tpy_valuel(item):
JF item=mic_dpy THEN BEGIN .
WITH dpy_tablubrk_dpyl DO
IF value=fit(’#HIT*#’, value_siz,left_fit) THEN BEGIN
value:=fit(’'0OFF’, value_siz,left_fit); dpy_valuel(ubrk_dpy)
END;
WITH dpy_tablmbrk_dpyl DO
IF value=fit(’'#HIT*’,value_siz, left_fit) THEN BEGIN
valve: =fit(’'0OFF‘, value_siz, left_fit); dpy_value(mbrk_dpy)
END
ERND
END
END;
{flag holes in mi if mic is less than 407
IF item=mic_dpy THEN heles:=o0ct_int{(dat)<32;
1F item=mi_dpuy THEN dpy_~Ff1lds
END;
do_dpy: =dpy_tabliteml. value
END;

FUNCTION dpyf(i:dpy_typ; d:str_typl:str_typi
{display an item, Teturn displayed valuel}
BEGIN dpyf:=do_dpy{i,d, TRUE) END;

PROCEDURE dpy(i:dpy_typ; d:str_typ);
{display an iteml}
BERIN d:=dpuf(i,d) END;

PROCEDURE dpy_quiet(i:dpy_tupi d:str_typ)i

{display an item —— update screen only if value changed}

BEGIN d:=do_dpu(i,d,FALSE) END;

CEDURE dpu_line(n:BYTE; 1l:str_typ);

{display date line n—-1 -- may reformat data area te line format?
BEGIN dpy__quiet(dpy_typ(ORD(linel_dpy)+(n MOD 12)),1) END;

PROCEDURE line_cscreen;
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{clesr and seiv uvp line display in dats areas ’
VAR i: 1., 12; PFEGIN FOR i:=1 TO 12 DO dpuy_line(i, ') END:

PROCEDURE megister_screen;

{set up register display in data areal}

VAR old_quiet: BOOLEAN;

REGIN
cld_quiet:=quiet; quiet:=FALSE;
line_screen; dpu_tabldd_dpyl. value:=’’; dpy(run_dpy.,dpy_tablrun_dpyl. value)
quiet:=cld_guiet -

END;

PROCEDURE dpy_default(VAR a:str_typ; 1i:dpy_typ)li
{get defavit value from display tablel
BEGIN defavulti{a,dpy_tablil value) END;

FUNCTION update_time: BOOLEAN;
{return true if time for update —-— every secondl
BEGIN
IF time{(TRUE)<>0ld_time THEN BEGIN
idle_ctount:=idle_count+l; old_time:=time(TRUE);
IF current_fmt{>screen_fmt THEN BEGIN
dpu_str (62,2, 0ld_time, time_color);
IF time(FALSE)<>old_date THEN BEGIN
IF old_date<>’’ THEN log(time(FALSE));
cld_date:=time(FALSE); dpy_str(3,2,0ld_date, time_color)

END
END;
update_time: =TRUE
END
ELSE update_time: =FALSE
END;

PROCEDURE dpu_remotei(m: str_typ);
{display remcte state messagel
BEGIN IF curtent_fmt=reg_+fmt THEN dpy_quiet(remote_dpy,m) END;

PROCEDURE remote_frontend;
fcycle for remcte frontend —— build rtequest then call basckend}
VAR result:str_typ; 1:BYTEi c:CHAR; done: BOOLEAN;
BEGIN
result:="";
IF connected(modem) THEN BEGIN
CASE remote OF
hello: BEGIN {first state when connected?}
log({ "REMOTE ON: ‘+time(FALSE));
dpu_remote( ‘Hello’); remote:=entry; DELAY(2000); password_count:=0;
Tesult: =#10+#13+banner+#10+#13+ ‘Type RETURN. ‘+#10+#13
END:
entry: BEGIN {connection is established’
Gpuy_vemote( 'Entry )i
1F receive{modem, ¢) THEN IF c=#%#13 THEN BEGIN
request:="";
IF pessword=’‘’ THEN BEGIN rtemote:=asctive; rtesult:='0k. '+#2 END
ELSE BEGIN remote:=login; result:=‘Password: ‘ END
END
END;
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login: Z2EGIN 4check passuwordl}
dpy_tvemcted ‘Login’); done: =FALSE;
viiriile receivei{modem, c) AMD (remote=login) DO BEGIN
iIF £=%#13 THEN BEGIN
posswoTd_count: =password_count+i; done: =TRUE;
IF uppercaseiTeguesil=password THEN BEGIN
remote: Tactive; result:=’'0k. "+#3
END
ELSE BEGIN
remcte: =entry; resuvlt:='?Invalid password. "+#10+#13
END;
request:=""
END
ELSE BEGIN
iF (cx=’ ) AND (LENGTH(request)<max_str_siz)
THEN request: =request+c;
ENG
END
END;
rembote_ctu: BEGIN {do cty data transferr —— bresk on #HO #17F
dpy_rvemote( 'Cty ),
REPEAT
c: =#0;

IF receive(cty,c) THEN send(modem, ci;
IF receive(modem,c) THEN BEGIN

IF c=%0 THEN BEGIN

REPEAT UNTIL receive(modem, c);

IF c=#1 THEN BEGIN remcte:=active;

send{(modem, #2) END
ELSE send(cty.c)
END
ZLSE send(cty.c) -
END
UNTIL (c=#0) OR NOT connected{(modem)
END:;

active: BEGIN {deo function requests?}
tpy_remote(’Active’);
JHILE receive{modem, c) DO BEGIN
IF c=#3 THEN request:="’"’
ELSE IF c=#i3 THEN BEGIN
Tesult: =backend(request);
debug( '"REMOTE: ( ‘+request+/)=('+result+’')’);
request:=’’;, result:=result+#10+#13
END
ELSE BEGIN
resul t: =H#0;
IF {e>=7 ') AND (LENGTH(reguest)<max_str_siz)
THEN request:=request+c
END
END
END
END;
{send anu Tesultl’
IF NOT remote_ok THEN result:=’'?Neo access. ’;
FOR i:=1 7O LLENGTH(result) DD send{modem,rTesultlil);

IF (password_count>3) OR NOT remote_ok THEN connect(modem, FALSE)
END

ELSE IF remute=we_are THEN dpy_remote( 'Qff ")
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ELSE BEGIN {modem not connected, clean upl
IF remotelrhello THEN BEGIN
log { 'REMOTE QFF: ‘+time(FALSE));
connectimodem, FALSE); remote: =hello
END:;
dpy_remote(switch(remote_ok, ‘Inactive’, '‘OFff ‘"))
END
END;

PROCEDURE msa{m: str_tup);
i{display & messagelX
HEGIN
IF debugging OR NOT quiet THEN BEGIN
m. =command_name+‘: ‘+m;
IF mi*last_msg THEN BEGIN
lazt_meg:=m; dpy_str(3,17. fit(m,76,1left_fit),msg_coclor)
END
END
END;

PROCEDURE s=scroll(l:str_typi to_next: ROOLEAN);
f{scroll line into command area. scroll up if to_next?}
VAR 1i:1.. 4;
BEGIN
IF to_next THEN BEGIN
dpy_str(l, 19, ‘., scroll_color); scroll_linel4]:=1;
FOR i:=1 70 3 DO BEGIN
CLREOL; scroll_linelil:=scroll_lineli+1]; WRITELN(scroll_linelil)
END;
CLREGCL {clear ask linel}
END
ELSE BEGIN
scroll_1linel31:=1; dpy_str(1,21,scroll_linel3l,scroll_color?
END
END;

PROCEDURE error(m:str_typ);

{display error message on command linel

BEGIN
quiet: =FALSE;
IF emdfil_name<>’’ THEN BEGIN CLOSE(cmdfil); cmdfil_name:=’‘’ END;
scroll(screll_linel4-121+’ > ‘+m, FALSE)

END;

PROCEDURE update(idle_ok: BOOLEAN); FORWARD; {see belowl}

PROCEDURE printi_screen;
{print the display scresnl
BEGIN INLINE($5S5/%CD/$05/%5D) END:;

PROCEDURE wait{p:str_typ)i
{display prompt end wait for keupressed —— do idle updates and Temote cycles’
BEGIN
dpy_str (1,22, p,ask_color);
REPEAT
{do not l2t keypressed signal an abort herel
abori_ok: =FALSE; update(FALSE); abort_ok:=TRUE;
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{cucle the vTemote frontendl
remote_frontend;
UNTIL KEYPRESSED:
gpy_str{i, 2z, pyask_color) {put cursor back on command linel
END;

FUNCTION askip,d:str_typl:str_tup;
finteractive input request -— does macToO expansiond
VAR rostr_typi {the Tesponsel

FUNCTION expend_macros: BOGLEAN;
{expand any macro names found, return false if error’
VAR err,old_quiet: BOOLEAN; s, m:str_typ; i:1..number_macros;
BEGIN
expand_macros: =TRUE;
{dieplay comment linesl}
IF POS(’: ", 7)=1 THEN BEGIN
cld_quiet:=quiet; quiet;=FALSE;, meg(r); guiet:=old_quiet;
expand_macros: =FALSE
END
ELSE IF POS(’@’,r)=1 THEN BEGIN print_screen; expand_mactos: =FALSE END
{expand macrost
ZLSE IF macro_cok THEN BEGIN
5. =uppercase(rT); T:="’; err:=FALSE;
WHILE (s<>’’) AND NOT err DO BEGIN
m: =parse{(s);
{replace "#1" and "#2" by command file args’
IF m='#1’ THEN m:=cmdfil_argl ELSE IF m=‘'#2’ THEN m:=cmdfil_arg2
{stop expanding if "?" encounteredl
ELSE IF mEfi1l='7?’ THEN BEGIN DELETE(m.,1,1); m:=’? ‘4+m+’ ’‘+s; s:=’’ END
{otherwise, look up name in macroc tablel
ELSE FOR i:=1 TO macro_count DO WITH macro_tablil DO
IF name=m THEN m:=body;
{append expansion if there is enough room else error’
ert: =S(LENGTH(m)+LENGTH(r)+1)>max_str_siz;
IF err THEN error(‘Macro error. ‘) ELSE r:=r+’ ‘+m
END;
debug { "MACRO: "+1); expand_macros: =NOT err
END;
END;

PROCEDURE read_keyboard;
{take input Ffrom keyboardl
BEGIN wait(p)i READLN(r) END:;

PROCEDURE rvead_file;
{take input +rom command filel
BEGIN
IF EOF(cmdfil) THEN BEGIN
CLOSE(cmdfil); cmdfil_name:=’'’; quiet:=FALSE; read_keyboard
END
ELSE BEGIM update(FALSE); READLN{(cmdfil,r) END
END;
REGIN {ask?
{incorporate default rtesponse into promptl
p:=p+switch{dI>"7, " L'+d+’3’, ")+’ *;
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{3elicit response, process any macrosz
REPEAT
IF cmdfil_nesme=’’' THEN read_keyboard ELSE read_file:
IF v=*7 THEN rv.=d;
IF debugging OR NOT gquiet THEN scroll(p+r, TRUE);
UNTIL esxpsnd_macros;
return the processed responser
sk =T

FUNCTION askyn(q:str_typ): BOOLEAN;
{ask yes/no question, return truve if answered yes’}
V&R c¢: CHAR;
BEGIN
q:=q+’ ‘: {it looks nicer this wayl}
REPEAT
waitig); {wait for key to be pressed’r
{read the key immediatly —- do not wait for carriage returnl
READ(KBD. c); c:=UPCASE(c}); scroll(g+c, TRUE);
IF c=‘'@’ THEN print_screen
ELSE IF NOT (c IN C‘Y’, ‘'N’1) THEN error({‘Options: YES, NO’)
UNTIL ¢ IN LY’ 'N"J;
askyn:=c='Y"’
END;

FUNCTION continue: BOOLEAN;
{ask if continue, Teturn true if yes’
BEGIN continue:=askyn{‘'Continue™’) END;

PROCEDURE aborti(m:str_typ)l;
{displauy error message and set aborted flagl
BEGIN IF NOT aborted THEN BEGIN error(m); aborted:=NOT continue END END:;

FUNCTION callf(f:cmd_typ; a:str_typl:str_typ;
{call backend function, return result’

FUNCTION remote_backend(q:str_typl):str_typ;
{msake 3 remote backend request via the modeml}
VAR v:str_tupi c:CHAR; i:1. . max_str_siz: t:BYTE;
BEGIN
{send request string ended with linefeed and carriage returnl}
FOR i:=1 70 LENGTH(q) DO send(modem,qfil);
send{modem., #1C}); send(modem, #13);
{loop to rveceive result, may time out, checks for disconnected modem’
t:=0; r:="";
REPEAT
IF update_time THEN t:=t+1;
IF receive(modem, c) THEN
IF (c%=’ “) AND (LENGTH(r)<max_str_siz) THEN r:=r+c
UNTIL (c=#12) CR (t>5) CR NOT connected(madem);
{return errtor message if asbnormal situation?

IF NOT connected(modem) THEN BEGIN dpy_remote('0Off’); v:="7Remote lost.

ELSE BEGIN dpy_remocte(‘Active’}; IF t>5 THEN r:="7Remote hung. ° END;
remote_backend: =7

END;

VAR cmd.,T:str_tuypi
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BEGIN {calll}
{build up *the backend function request stringl
cmd: =unparsai{int_dec(ORD(F)), a, "7 );
{if noct simulsating, then call the backend, maube 3 remote backend?
IF NOT eimulate THEN BEGIN
IF remocte=we_are THEN 7:=remote_backend{cmd) ELSE r:=backend(cmd)
END;

{build uvp & legible version of the requestl}
cmd: =cmc_tabifl neme+’'{‘+a+')";
imayhbe cimulate the csll}
i simuiste THEN BEGIN
bad_digit:=FALEE; digit_overflow:=FALSE, v:=askl(ecmd+’: ", *")
END;
debua( "Call: “+emd+ =" "+r+/""};
{check for any error message —-— &abort if so02
IF v’ THEN IF rI013='%?’ THEN BEGIN
zbori('CALL: ‘“+cmd_tablfl name+’/(’'+a+’)="+p); v:=""
END;
callf: =7
END;

PROCEDURE calil(f:cmd_tuyp: a:str_typ)li
icall a backend function —-— a callf with no rtesult returned’
BERIN a:=callf(f,a) END;

FUNCTION statuvsf(check_conds: BOOLEAN): str_typ;
{return system stoetus, maybe check conditions’}

PROCEDURE check_for_break.
{ctieck for micro/macro break, turn off micro/macro histories’
BEGIN
{make sure sustem is stopped, turn of history tecording?
call{run_Ffun, 'FALSBE’); call(enahst_fun, 'FALSE’); locked:=FALSE;
{get the mic and mi where system stopped>
dpy_quiet(mic_dpy,callf(rdmic_Ffun, "7)); dpy_quiet(mi_dpy.callfirdmi_fun, *’))
{check if mic/pc matches microc/macro break sddress, flag any hitl
WITH dpy_tablubrk_dpyl DO
IF valve<xfit(’0OFF’,value_siz,left_+fit) THEN BEGIN
IF value=dpy_tablmic_dpyl. value THEN BEGIN
dpy_quiet(ubrk_dpy, "#HIT*’); calli{break_fun, ‘TRUE OFF"’)
END
END;
WITH dpry_tabImbrk_dpyl DO
IF valuellfit(’'0OFF’,value_siz,left_fit) THEN BEGIN
dpy_guiet(pc_dpy,callfi{rdreg_~fun, 'PC’));
IF value=COPY(dpy_tablpc_dpyl. value,7,6) THEN BEGIN
dpu_gquiet(mbrk_dpy, "#HIT#’); call{(break_Ffun, ‘FALSE OFF ')
END
END
END;

VAR s:str_tupi was_running: BOOLEAN;
BEGIN {status+?
{collect system cstatus from backendl
s:=callf(rdst_Ffun, "’);
{backend and frontend versions must mastch}
IF parse(s)<>version THEN abort(’Wrong version. ’)

Page 5%



fee el & e’ Ve s B R P - - - ee o - - —-—— e - = -

ELSE IF MNOT aborted THEN BEGIN
{parse and display running status, check for break if just stopped’
was_running: =Tunning; Tunning:=parse({s)='TRUE’; '
IF waes_rtunning AND NOGT running THEN check_for_break;
dpy_yquiet(run_dpy, switch{running, ‘Running’, ‘Stopped’));
{parse and display status conditionsX>
IF check_conds THEN BEGIN
dpuy_quiet{(lc_dpy, switch(parsef{s)="TRUE', ‘ON ‘, "OFF ’));
dpy_quiet(tc_dpy. switch(parse(s)="TRUE', ‘ON ‘, ‘OFF ‘) );
dpy_gquiet(br_dpy, switch(parse{s)='TRUE’, ‘Branching’, '’ ))
END
END;
{build a3 neat =tatus report messagel
statusf:=’'SBystem is '+
switch(locked: ‘locked’, ‘unlocked’)+’ and '+
switch(running, ‘Tunning’, ‘stopped’)+’. '
END;

PROCEDURE stz=tus(check_conds: BOOLEAN);
{check suystem status -— a statusf which does not return anything?
VAR s:str_typ; BEGIN s:=statusf(check_conds) END;

PROCEDURE runf(yes: BOODLEAN);
{zet run/stop state of systeml
BEGIN
locked:=yes;: {auvtomatic lock/unlock?’
IF yes«<>running THEN BEGIN
{change run state of system, turn on histories if about to run’
IF yes THENMN call(enahst_fun, ‘TRUE');
call{run_fun, switch(yes, ‘“TRUE’, ‘"FALSE ‘)}
END; '
{make sure status routine notices change in statel)
Tunning: =TRUE; status(FALSE)
END;

PROCEDURE idle(do_refresh: BOOLEAN);
{idle display, forces value display if do_refresh’
VAR old_debugging.o0ld_quiet: BOOLEAN;
BREGIN
{debugaing/quiet not applicable to idle display’r
old_debugging: =debugging; old_quiet:=quiet;
debugging: =FALSE; quiet: =FALSE;
{check on system status, report any changes’y
status(FALSE);
{maybe refresh a1l idle items —— will force bright/dim change’
IF do_refresh THEN BEGIN
dpul{mic_dpy,dpy_tabimic_dpyl. value);
dpy(obus_dpy,dpy_tasblobus_dpyl. value);
dpy(eobus_dpy, dpy_tabkleobus_dpyl. value);
dpy({dmaad_dpy,dpy_tabldmaad_dpuyl. value);
dpu(dma_dpy.dpy_tabldma_dpyl. value)
END;
{cogllect and displsay idie items if changed —— note use of dpy_guiet?
IF idle_mic IN idle_codes THEN dpy_quietimic_dpy,callfi{rdmic_fun, “"3);
IF idle_obus IN idle_codes THEN BEGIN
dpy_quieticbus_dpy,callf(rdob_Ffun, 'TRUE FALSE’));
dpy_aquiet(eobus_dpy,callfirdob_fun, 'FALSE TRUE'))
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[ idle_dma TN idle_codes
THEN dry_quietidma_dpy, cellfi{rddma_Ffun, dpu_tebldmasad_dpyl. valusl),
depugging: =ocld_debugging: quiet:=old_quiet

TND;

PROCEDURE usdered{idle_olk: BOOLEANT;
{idle update —- does idle display every second, maybe sbort if keypressedXr
VaR o CHAR:
REGIN
{can not rte-—-enter this routinel
IF NOT updating THEN BEGIN
updating: =TRUE;
{ok for idle updete if time or forced’
IF update_time THEN IF update_ok THEN idle_ok:=TRUE;
{do not want to do idle update if not rTegister format’
IF idle_ok AND (current_fmt=reg_+mt) THEN idle(FALSE);
{maybke check for operstor abort’
IF abort_ok AND KEYPRESSED THEN BECIN READ(KBD, c); abort(’Abort. ) END;
updating: =FALSE
END

END;

{$] CONSOLEZ2. PAS the frontend commandsy
{CONSOLEZ2. PAS ~- source file for Augment Engine Console (4 of 3) zwl}

frontend commandsy

PROCEDURE command{args: str_typ);
{do frontend cocmmandl}
YAR Tepeat_ok: BOULEAN;

FUNCTION flagf(a:str_typ; VAR f: BOOLEAN): BOOLEAN;

{parse ON or OUFF, set flag and return true if success?

BEGIN
flag: =TRUE;
IF eq(a, ‘ON’, 2) THEN f:=TRUE ELSE IF eq(a, ‘OFF‘,2) THEN ¢:=FALSE
ELSE fleg: =FALSE

-
WD

PROCEDURE idles(i:idle_tuyp);
{save idle codes, set new value, refresh idle display’
BEGIN o0ld_idle_codes:=idle_codes; idle_codes:=1i; 1idle(TRUE) END;

FUNCTION unlocked: BODLEAN;
ireturn true if unlocked else sbortr>
BEGIN unlocked: =NOT locked; IF locked THEN abort(statusf(FALSE)) END;

OVERLAY PROCEDURE start(a:str_tup; micro, and_run: BOOLEAN);
{micro/mecro start, runk
REGIN
IF micro THEWN BEGIN

IF eg(as, ‘DIAG’, 1) THEN a:=ugo_diag

£LSE 1F eq(a: ‘LIT’, 1) THEN a:=ugo_1lit

ELSE 1IF eqg(a, 'JMEM’, 1) THEN a:=vugo_jmem

ELSE JF eqle, ‘AMEM’, 1) THEN a:=ugo_amem

ELEE IF eg(s, 'MEM’, 1) THEN s:=ugo_mem
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ELSE IF eqtfa, ‘'CTY’, 1) THEN a:=ugo_ctuy;
call{wrmic_fun,a+’, T, T’); IF and_run THEN trun(TRUE)

END

ELSE BEGIN
IF eqi{a, ‘'BOOT’, 1) THEN BEGIN

IF bootix ' THEN a:=boot ELSE abort('No boot address. ’)

END:
call(uwrreg_Ffun, 'PC, "+a); callf{wrmic_fun, ‘4040, T, F"’);
callistep_fun, 'T.27); IF and_run THEN run{TRUE)

END

END;

OVERLAY FROCEDURE wait(al2:str_typ; timeout: INTEGER);
{wait for micro address{s) to be hit?
YAR al:str_typi; hit, x: BOOLEAN;
REGIN
idles(lidle_micl); idle_count:=0;, al:=parse(a2);
al:=oct_digits{(al,5); IF a2<kx’’ THEN a2:=oct_digits(a2; 5);
IF bad_digit OR digit_overflow THEN abort(‘’Bad address value. ')
ELSE BEGIN
msg{‘Waiting for ‘+al+switch(a2l>’’,’, ‘+a2, *’));
IF NOT update_ok THEN abort(‘Updating OFF. 7)
ELSE REPEAT

IF (emdfil_name<>’’) AND (idle_count>timeout) THEN abort(’Timed out.

update (FALSE);
WITH dpy_tabimic_dpyl DO hit:=(value=al) OR (value=a2)
UNTIL aborted OR hit;
IF aborted THEN msg(‘Aborted. ) ELSE msg{‘Hit. ’);
x:=aborted; aborted:=FALSE; tTun(FALSE); aborted:=x
END; ,
idle_cocdes:=0ld_idle_codes
END;

OVERLAY PROCEDURE new_screen(b:str_typ);
{paint new screenl

PROCEDURE box{(x,y,h,1:BYTE);

f{draw boxY¥

VAR i:BYTE: s:strv_typi

BEGIN
s:=#218; FOR i:=1 TO 1 DO s:=s+#196; s:=c+#191+#8+#10;
FOR i:=1 TQ h DO s:=s+#179+#8+#10;
dpy_cstr(x, 4y, s, box_color);
s:=’’; FOR i:=1 TO h DO s:=s+#179+#8+#10;
s:=s+#172; FOR i:=1 TO 1 DO s:=s+#196; s5:=5+#217;
dpy_str(x,y+l,s,box_color)

END;

PROCEDURE vertical(x,y, h:BYTE);

{draw vertical branchX

V&R 1:BYTE: s:str_typ;

BEGIN
5:=H194+#B+#10; FOR i:=1 TO h DO s:=cs+#179+#8+%#10; s:=s+#193;
dpy_stri{x,y,s,box_color)

END;

VAR i:1.. 4;
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REGIN {new_screenkr

CILRBCR: box(1,1.1,77); wverticall(lld3,1,1); wverticali(bb, i,1);

hanner. =hb; dpu_str{(14,2, fit(banner, Sl, center_Ffit), banner_coleor):

pox{l, 1% 2,770 1ast_msg:=’%

TOR i:=1 TO S DD scroi; linelild:="";

oclg_deve:=""; id_time:=‘’; IF update_time THEN Tegister_screen
END;
CVERLAY FROCEDURE connect_modem{yes: BOOLEAN);
f¢ennect modem povrt, dial phone number’

PROCEDURE di=l(p:BYTE; n:str_tup);
<dial phune number on portr
VAR 1. lecrsthromer, 1sr: BYTE:
N
IF p=coml THERN B “GIN lcr:=%$3FB; mcr:=¢3FC; END
ZLSE BECIN lcr:=%2FB; mcr:=%2FC; END;
PGRTLmhrj.—“ORTEmcrE AND %01; PORTL1lctl:=PORTLlcrl AND $07;
n:=’AT Pl V1 56=9 DT +n+’ i 0'; FOR i:=1 TO LENGTH(n) DO send(p.nlil);
send{p, ")
END;

13‘1
—

BEE

VAR cl.c2:CHAR; n:etr_typ;
BEGIN {comnect_modem’
IF NOT yes THEN connect(modem, FALSE)
ELSZ IF NOYT connected(modem) THEN BEGIN
IF disling THEN BEGIN alert(’Phone number: ‘); READLN(n); disl{modem, )
connecti{modem, TRUE);
IF NOT connected(modem) THEN aborted: =TRUE
ELSE IF remote=we_are THEN BEGIN
alert(’'Modem connected, Use F1 to asbort. '); WRITELN;
REPEAT
IF receive{modem, cl) THEN WRITE(c1)
ELSE IF KEYPRESSED THEN BEGIN
READ(KBD, c2);
IF {(c2=#27) AND KEYPRESSED THEN BEGIN

END

FREAD(KBD, c2); &aborted:=c2=#5%9; IF NOT aborted THEN send{(modem, #27)

END;
IF NOT aborted THEN send{(modem. c2)
END
UNTIL {c1=#3) OR aborted

END

ELSE BEGIN
REPEAT alert{’Tuype RETURN. “); REPEAT UNTIL REYPRESSED; READ(KBD, c2)
UNTIL c2="Mi
remote.~ect¢ve; request:=’"’; send{modem, #3)

END

END
ELSE IF remote=we_are THEN BEGIN send(modem, #0); send{(modem, #1) END

END;

OVERLAY FPROCEDURE command_tepeat (VAR key, argil, arg2:str_typ);
‘repeat previovs commsandl}

PROCEDURE args(new_argl, new_arg2:str_tup);
{cepy arce from previous command
DEGIN
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key:=o0ld_key; argl:=new_argl; arg2:=new_arge;
scrolliprompié+’ ‘+unparsel(key,argl,arga): FALSE)
EMND;

BEGIN {command_repeatl
IF cmdfil_name='’ THEN BEGIN {no repeats in command file’
IF old_key=‘85’ THEN args(‘’, °%)
ELSE IF old_key='DMRD’ THEN args(incr_oct(ocld_argl),old_arga)
ELSE TF old_key='DMWRT’ THEN arge(incr_oct(old_argl),o0ld_arg2)
ELSE IF old_key='EX’ THEN args{incr_oct(old_aragl),old_arg2)
ELSE IF old_key=‘DE’ THEN argsf({incr_oct(old_ergl),old_arg2)
ELSE IF old_key="'MMLDOAD’ THEN argsf{incr_occt(sld_argl),old_arga)
ELSE 1F old_key='MMREAD’ THEN args{incr_oct(old_argi), ‘DISPLAY’)
ELSE IF old_key=°CALL’ THEN args{eld_argl, *")
END
END;

OVERLAY PROCEDURE command_file(name.al,a2: str_typ);
{open command fileZ
VAR 1i:BYTE; dot: BOOLEAN;
BEGIN
dot:=FALSE: FCOR i:=1 TO LENGTH{(name) DO IF namelil=‘’. ' THEN dot:=TRUE;
IF NOT dot THEN name:=name+’. CMD’;
IF cmdfil_name<l>’’ THEN CLOSE(cmdfil);
cmdfil_name:='";
ASSIGN{(cmdfil, name); {$I-> RESET(cmdfil); {$I+)
IF IORESULTLH0 THEN abort(’No file: ‘+name)
ELSE BEGIN
cmdfil_name: =name; cmdfil_argl:=al; cmdfil_argad: =a2; quiet:=TRUE
END
END;

OVERLAY FUNCTION command_ok(i:cmd_typ; VAR key,argl, arg2:str_typ): BOOLEAN;
{if a given command is ok, match key, verify argumentsl}

PROCEDURE asik_for_args(promptl, prompt2:str_typ);
{sglicit arguments}
BEGIN
IF (argl='’) AND (promptli<>’‘) AND (promptli<>’'#%#’)
THEN argl:=ask{promptl, *7);
IF (arg2=‘’) AND (prompt2<>’‘) AND (prompt2<l{> %)
THEN arg2. =ask{prompta, " ’);
IF ((argl1<>‘’) AND (promptl=’’)) OR ((arg2<>‘’) AND (prompt2=‘'))
THEN abort(’'Too many arguments ‘)
END;

FUNCTION arg_prompt(desc:str_typ):str_typ;

{make argument prompt from description’

BEGIN
IF desc=’’ THEN arg_prompt:='"
ELSE IF (desc=‘#’) OR (descl11=°L’) THEN arg_prompt:='%"
ELSE avrg_prompt:=‘Enter ‘+desc+’:’

END;

PROCEDURE protect_system;
{abort if system is protected, running and/or locked?
BEEG1N
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statusiFALEE )Y,

1F unlockerd THEN IF running THEN BEGIN
IF askynistatusf{FALSE)+’ Stop?’) THEN run(FaLSE)
ELSE abort{ ‘Aborted. “;
status (FALBE)

END

T

HEGIN {command_okl
WITH cmdo_tesblil DO IF eq(keuy, name,eq_siz) THEN BEGIN
command_name: =name; msg{cmd_desc);
IF cmd_desc<l’'’ THEN IF cmd_descll1]1='%#’ THEN protect_system;
IF NCT 2borted THEN ask_for_args(
aro_prompt(argl_desc), arg_prompti{arge_desc));
command_ok: =NOT sborted
END
ELSE command_ok: =FALSE
END;

OVERLAY PROCEDURE idle(arvgs:str_typ)i
{set idle displayl
VAR erg:str_typ;
BEGIN
REPEAT
arg: =parsei{args);
IF eqi(arag, ‘OFF’, 1) THEN idles([3J)
ELSE IF eq{(arg, ‘MIC’.1) THEN idles(idle_codes+[idle_micl)
ELSE IF eq(arg, ‘OBUS’, 1) THEN idles(idle_codes+[Lidle_obusl)
ELSE IF eq(arg, ‘DMA’, 1) THEN idles{idle_codes+[idle_dmal)
ELSE IF eq(arg, ‘LOC’, 4) THEN BEGIN
arg:=parse(args); IF arg<>’’ THEN init_dma:=arg;
dpyldma_dpy, init_dmal); idles(idle_codes+lidle_dmal)
END
ELSE IF arg<>’‘’ THEN abort(‘Options: OFF, MIC, 0OBUS, DMA’)
UNTIL sborted OR (arg=‘’')
END;

DVERLAY PROCEDURE do_dd;

{display data From a1l registers’

REEGIN

IF NOT cuiet THEN REGIN
call(save_*Ffun, ‘T, F’);
IF dd_ok THEN BEGIN

dpui{m_dpu, callf{rdm_fun,dpu_tablmsd_dpyl. value));
dpy(ecc_dpy:callf(rdecc_Ffun, *’));
dpui{dma_dpy,callf(rddma_fun, dpuy_tabldmaad_dpyl. value));
dpu(pc_dpy,callf(rdreg_fun, 'PC’));
dpuima_dpy,callfirdreg_fun, 'MA’));
dpular_dpy., callf(rdreg_*fun, ‘AR’));
dpul{mem_dpy, callf(rdreg_*fun, '"MEM’));
dpufir_dpy,callf(rdreg_fun, ‘IR ));
dpylg_dpu,callfirdreg_Ffun, ‘Q‘));
dpy(lp_dpu,cellfirdreg_Ffun, LP’));
dpviac_dpy,callf(rdac_fun, dpy_tablacad_dpyl. value));
dpuil gmemp_dpy,callfi{rdreg_fun, "JMEMP ') );
dpu{jmem_dpy, callfi(rdreg_fumn, "IJMEM’));
dpu(dev_dpy,callf(rdreg_~Ffun, 'DEV’));
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dpulamemp_dpy, callf(rdreg_fun, ‘AMEMP ’));
dpu(amem_dpy,callfi{rdam_fun, dpy_tablamemad_dpyl. value+’,F’))
END;
calli(save_*fun, ‘F, T");
dpuimic_dpy, callfirdmic_~Ffun, *7));
dpuyfcbus_dpu.callfirdeb_~fun, "T.F’'))i
dpyl{eonbus_dpuy,csllf(rdob_fun, ‘F, T
dpy{mi_cdpy,callifi{rdmi_~Ffun, *’")J;
msg(s=tatusf(TRUE))
END
END;

OVERLAY PROCEDURE type_file(name,match:str_%typ);
{display contents of file, search for matchl}
VAR text_€ile: TEXT:; line_num:BYTE: matched: BOOLEAN; line:str_typ:;
BEEGIN
ASSIGN{text_file,name); {$I-F RESET(text_file); {$I+}
IF IORESULT<:0 THEN abort(’No file: ’‘+name)
ELSE BEGIN
line_num: =0; matched: =FALSE;
IF match<>’‘ THEN BEGIN
msg( ‘Searching ’‘+name+’ for ’‘+match);
WHILE NOT (aborted OR matched OR EOF(text_file)) DO BEGIN
READLN(text_file:;line); matched:=POS(match, line)>0;, update(FALSE)
END
END;
IF (match<>“’) AND NOT matched THEN abort(’/No match: ‘+match)
ELSE BEGIN
msqg(‘File: ‘+name); line_screen;
WHILE NOT aborted AND (matched OR NOT EOF(text_+file)) DQ BEGIN
IF NOT matched THEN READLN(text_file,line);
matched: =FALSE; update(FALSE);
IF aborted OR ((line_num>0) AND ({(line_num MOD 12)=0))
THEN aborted: =NOT continue;
IF NOT aborted THEN BEGIN
IF (line_num MOD 12)=0 THEN line_screen;
dpy_line(line_num, line); line_num:=line_num+l
END
END;
IF NOT aborted THEMN aborted: =continue;
register_screen
END;
CLOSE(text_file);
sborted: =FALSE
END
END:;

OVERLAY FUNCTION help(first, last: cmd_typ; VAR key:str_typ): BOOLEAN;
display documentation, return true if eplain’
VAR i:cmd_typs; y:1l..number_macros; count:BYTE; done: BOOLEAN; line:str_typ:

PROCEDURE dpy_names;
{display command namesl)

PROCEDURE dpy_name(name: str_typ)i
{display command namel’
VAR selected: BOOLEAN;
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REGIN
IF key='‘ THIIN selected: =TRUE
ELSE IF LENGTH(key)*LEMGTH(name) THEN selected: =FALSE
ELSE selected: =COPY{(name, 1, LENGTH{(keu))=key:;
IF selected THEN BEGIN

IF (count MBD 8)=0 THEN BEGIN
IF tount 7 O THEN BEGIM
dpu_line{{count-1) DIV & line);
int MOD 963=0 THEN BEGIN
NOT continue; IF NOT done THEN line_screen

m
i

line:=line+name+blanks(9-LENGTH(name));
count: =count+i
END
END;

BEGIN {dpu_nemest
meg{ ‘Commands ‘+eswitch(key=""', . 7, 7. ‘+key+'#’));
line_screen; count:=0; line:='’; done:=FALSE;
FOR i:=firet 7O last DU dpy_name(cmd_tablil. name);
FOR jy:=1 TO macro_count DO dpy_name({macro_tabljl. name);
IF NOT done THEN BEGIN dpy_line({count-1) DIV 8,1ine); done
done: =TRUE; register_screen;

END;

PROCEDURE dpu_descs;
{display command descriptions}
VAR 1:ecmd_typ; J:1..number_macros;

PROCEDURE dpu_on_status_line(name, desc:str_typ);
{display description messagel}
BEGIN command_name:=name; msg(desc) END;

PROCEDURE dpy_on_line(name, desc: str_typ)i

{display description line’

REGIN
IF (count>0) AND ({count MOD 12)=0) THEN BEGIN

done: =NOT continue; IF NOT done THEN line_screen

END;
IF NOT done THEN dpy_line(count,name+’ . ‘+desc);
count:=count+l

END;

FUNCTION desc_args(al,a2:str_typ):str_typ;
{describe argumentsl}

FUNCTION desc_arg(a:str_typ):str_typ;
{describe aergumentl
REGIN

IF a='%’' THEN decsc_arg:='Largel’
ELSE IF alil='[’ THEN desc_arg: =a
ELESE desc_arg:='< +a+">"’
END; ' .

Page &3

:=continue END:;



BEGIN {desc_srgsl
IF al='' THEN desc_args:=desc_arg(’no arge’)
ELSE IF (a2=’’) OR {a2='%#') THEN desc_args: =desc_argf(al)
ELSE desc_ergs: =desc_argl(al)+’ ‘+desc_arg(aad)

ENE;

FUNCTION desc_eq(name:str_typ; siz:BYTE):str_typ;
incte command abbreviationl
BEGIN
IF ciz>=LEMGTH{(name) THEN desc_eq:=name
EILSE desc_eq: =COPY(name., 1,siz}+’'//'+COPY(name, siz+1,8)
END;

BEGIN {dpy_descs?>
IF key=’%‘ THEN BEGIN count:=0; line_screen END,;
msg( ‘Macros. ‘)i done: =FALSE;
FOR j:=1 TO macro_count DO IF NOT done THEN WITH macro_tabljJ DO BEGIN
IF keu=‘'#%° THEN dpy_on_line(name, ""’'+body+’'"")
ELSE IF key=name THEN BEGIN
dpy_on_status_line(name, ‘" ‘+body+’'"“); done:=TRUE
END
END;
IF NOT done THEN mesg(‘Commands. 7);
FOR i:=first TO lacst DO IF NOT done THEN WITH cmd_tablil DO BEGIN
IF key='#’" THEN dpy_on_line(desc_eq(name, eq_siz).,
desc_aras{argl_desc, arge_desc)+’ -~ ‘+cmd_desc)
ELSE IF eqtkey, nsme,eq_siz) THEN BEGIN
dpy_on_status_line(desc_eq(name,eq_siz),
desc_args(argl_desc, arg2_desc)+’' —-— ’‘+cmd_desc);
key: =name; done:=TRUE
END
END;
IF key='#‘’ THEN BEGIN
IF NOT done THEN done:=continue; done:=TRUE; register_screen
END;
END;

BEGIN {helpl
IF key=’’ THEN dpy_names
ELSE IF (LENGTH{key)>1) AND (keyLLENGTH(key)l='%#’) THEN BEGIN
DELETE(key, LENGTH(key), 1); dpy_names
END
ELSE BEGIN
dpy_descs;
IF (key<>’#’) AND done THEN BEGIN
done: =MOT askun( ‘Explain?’);
IF NOT done THEN key:=key+switch(firstiboot_cmd, '_FUN’, '_CMD’)
END
END;
help:=NOT done; rTepeat_ok:=FALSE
END;

PROCEDURE do_command{(cmd_code: cmd_typ; args:str_typ)li
{do frontend commandl}

V&R argl, argl: str_typi

OVERLAY [*ROCEDRDURE do_clock(a:str_typ)l;
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fcleck micro engines

BEGIN
defaultia, "1 77;
IF a<l"#’ THEN callistep_*fun, 'F, "+a)
EL.SE BEGIN
msg(‘Infinite clock <znpp1ng .');
REPEAT call(step_*fun , 5127 update(FALSE) UNTIL aborted:;
abortod: =FALSE
END
THND;

OVERLAY PROCEDURE do_talk;
{:ommunicate remote/local’

PROCEDURE talk_screen;
{dieplay telk linee —- bottom upl
VAR i:1..12; BEGIN FOR 1i:=12 DOWNTO ! DO dpy_line(i-1,talk_1linelil) END;

PROCEDURE talk(m:str_typ);
{display line on talk screen at bottem, scroll uplr
VAR 1:1..12
BEGIN
logim);
FOR i:=1 TO 11 DO talk_linelil:=talk_lineli+11; talk_linell21:=
talk_screen
END;

VAR m:etr_typi old_macro_ok: BOOLEAN;
BEGIN {do_talk?l
old_macro_ok: =macro_ok; macro_ok: =FALSE; talk_screen;
FEPEAT
dpy_str(l, 22, prompt, ask_color);
WHILE NOT (KEYPRESSED OR (ecmdfil_name<>’’) OR aborted) DO BEGIN
remote_frontend;
IF update_time THEN BEGIN
IF NOT connected(modem) THEN msg( ’'Remote disconnected... ’)
ELSE BEGIN
meg(’Talking to ‘+switch(remote=we_are, ‘local. ’, ‘Temote. ) );
m:=callf(talk_fun,switch(remote=we_are, ‘T’ ‘F’'));
IF 7’ THEN talk{m) :
END
END
END;
IF NOT aborted THEN BEGIN
m:=ssk{prompt, )i
IF (mI>7’) AND connected(modem) THEN BEGIN
m.=switch{remote=we_are, 'REM: 7, ‘LOC: “)+m; talkim);
IF dec_int(callf(talk_fun, switch(remote=we_are, ‘T, 'F’ )+, "+m))>2

THEN slert(switch{(remote=we_are, ‘Local’, ‘Remote’)+’ not listening.

ELSE alert(’’)
END
END
UNTIL (m=’‘) OR NOT connected(modem) OR aborted:
macro_ck:=cld_macro_ok; register_screen
END;

OVERLAY PROCEDURE do_history;
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{display micro/macro historiesX
CONST

header=‘Time wulndex uAddr uFlags mIndex mAddr mCycle

VAR old_hist,old_wait:str_typ;

FUNCTION micro_hist(o: INTEGER): str_typ;
{return micre historyl
VAR i, b:str_tupi a.d:bits_typ;
BEGIN
i:=’ [‘+oct_digits{callf(rdhsti_#fun, 'F,. T’'),4)+’1 *;
occt_to_bits(callf(rdhst_fun, "T’),d,36); {clocks index>
b:=switch((0<>0) AND (d. bit[83=0), * Branch’, ‘/)+o0ld_wait;
micro_hist:=cld_hist+fit(b, 12, left_Ffit);
IF o0x0 THEN BEGIN
IF d. bitL?3=0 THEN BEGIN
get_bits(d,a,28,4); a.siz:=35; & bitlf4l:=d.bitl273;
old_hist:=i+’'TR-"+0ct_digits(bits_to_oct(a, 5),2)
END
ELSE BEGIN

mFlags’;

get_bits(d,a,12,14); old_hist:=i+oct_digits(bits_to_oct(a, 14),3)

END;
cld_wait: =switch(d. bitC103=0, "’ Wait’', ")
END
END;

FUNCTION macro_hist: str_typ;

{return mascro historyl

VAR as,c,d:bits_tup; i,h:str_typ;

BEGIN
i:=’ [’+oct_digits(callf(rdhsti_fun, ‘F,F’),4)+’] *;
oct_to_bits(callf(rdhst_fun, ‘F’),d,40); {clocks address}’}

get_bits(d,3,4,32); h:=i+oct_digits(bits_to_oct(a,32),11)+" *;

get_bits(d,c.0,3); fit_bits(c,1,16,right_Ffit);
CASE c. bitL[0] OF
O: h:=h+‘Refresh’; 1:
2:h:=h+’'DS Req ‘; 4:
&: h:=h+'JF Req *; 7:
END;
h: =h+switch(d. bit[381>0, * Exec’, * User’);
h:=h+switch{d. bitf33>0, * Mapped’, * Nomap ‘)i

:=h+‘DF Req ‘i 2:h:=h+’'DMA Rd “;
:=h+‘'DMA Wr ‘; 5:h:=h+‘IF Req ’;
:—h+’No Cy '

D‘:J':T

h:=h+switch(d. bitl(391>0, * Wait“’, ‘)i
macro_hist:=h
ENDi;

FUNCTION continue(VAR o:str_typ; VAR ok:BOOLEAN): BOOLEAN;
{continue?, accept new offsetl
VAR t,8:¢tr_typ:i c:{(des,no,num,errt); i:INTEGER;
BEGIN
REPEAT
:=ask(‘'Continve?’, "YEES’); &:=parse(r);
IF v<3’ THEN c: =erT

ELSE IF eq(a, "YES’, 1) THEN c:=yes ELSE IF eq(a., '‘NO’, 1) THEM c:
ELSE BEGIN i:=dec_int(a); IF NOT bad_digit THEN c:=num ELSE c:

IF c=err THEN error(‘Options: YES:. NGO, offset’)
UNTIL c<Zerr;
continue:=c=yes; ok:=c=num; IF ok THEN o:=a
END;
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Vak £ITEXT: line_num: INTEGER: name, line:str_typi

PROCEDURE dpuy;
{gieplay hictory linel
BEGIN
IF name >’ THEN BEGIN
msglint_dec{line_num)); {3$I-3> WRITELN(f, line); {$I+2}
IF IORESULT>0 THEN abort(‘Disk full. )
END
ELSE BEGIN
¢

IF ine_num MQD 12)=0 THEN line_screen; dpy_line(line_num,line)
END;
line_num:=line_num+l

END:

VAR g, 1i: INTEGER; first, ok: BOOLEAN; o:str_typ:
BEGIN {do_historyl¥
o:=argli default(o, "10’); name:=arg2; 1:=0; line_num:=0;
IF name<»’’ THEN BEGIN
IF PESB(’. 7, name)<I>0 THEN ASSIGN(f, name)
ELSE REPEAT i:=i+1; ASSIGN(f, name+’ . ‘+int_dec(i)); <{$I-3 RESET(#f)
UNTIL IORESULT<CZO;
REWRITE(f}; line:=time(FALSE)+’ ‘+banner+’ ‘+time(TRUE): dpy
END;
ok:=TRUE; first:=TRUE;
REPEAT
J:=dec_intl{o);
IF bad_digit OR (Jy<0) OR (4»1023) THEN abort(’Opticns: 0..10237%)
ELSE BEGIN
line_num:=0; old_hist:=’’; old_wait:=’";
call(wrhsti_fun,int_oct(y)+’.T,T’); line:=micro_hist(1l);
call(wrhsti_fun,int_oct(y)+’', T.F’); line:=header:;
IF first THEN BEGIN first: =FALSE; dpy END;
ok: =FALSE;
FOK i:=3 DOWNTO O DO IF NOT aborted THEN BEGIN

line:=fit(int_dec(i), 4, right_fit)+’ ’+micro_hist(il)+’ ’‘+mscro_

uvpdate(FALSE):;
IF aborted OR (((linme_num MOD 12)=0) AND (name=’'"))
THEN IF line_num>0Q THEN aborted:=NOT continue(o,ok);
IF NOT aborted THEN dpy
END;
IF NOT aborted AND (name=‘‘) THEN BEGIN
aborted: =NOT continue(o,o0k); ok:=ok OR NOT aborted
END;
aborted: =NOT ok
END
UNTIL aborted;
IF name<’’ THEN CLOSE(f) ELSE register_screen
END;

OVERLAY PROCEDURE do_macro;

{define/erase macro definitionl

YAR i, index: 1. . number_macros; name:str_typ; old_macro_ok: BODLEAN;

HBEGIN
cid_macro_

o_ok:=macro_oki: macro_ok:=FALSE;
IF eqf(aral,

‘DEFINE’, 1) THEN BEGIN
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name: =ask(‘Define Macro: ‘. ‘)i index:=0;
FOR i:=1 TO macro_count DO IF macro_tablil. name=name THEN index: =i;
IF (name=’‘) OR (index>0) THEN abort(‘Already exists: ’-name)
ELSE IF macro_count=number_macros THEN abort(‘'No more space. ’}
ELSE IF LENGTH{(name)>»8 THEN abort(’'Name too big. ’)
ELSE BEGIN
macrc_ceount: =macro_count+l;
macro_tabimacro_countl. name: =name:
macro_tabIimacro_countl. body: =ask( 'Enter body: ‘', ’’);
msg{ ‘Defined: ’‘+name)
END
END
ELSE IF eqfargl, 'ERASE’, 1) THEN BEGIN
name: =ask(‘Erase MscrTo: ’, ‘)i index:=0;
FOR i:=1 TO macro_count DO IF macro_tablil. name=name THEN index:=i;
IF index<>»0 THEN BEGIN
FOR i:=index+1 TO macro_count DO macro_tabli-13:=macro_tablil;
macro_count: =mscro_count-1
END;
msg(name+’ erased. ’)
END
ELSE abort(‘/Options: DEFINE, ERASE’);
macro_ok: =old_macro_ok
END;

OVERLAY PROCEDURE do_build;
{build binary load file from mld formatl}
VAR res:str_tuyp;
BEGIN
res: =callf(build_Ffun,argl);
WHILE (NOT aborted) AND (res<>‘0OK‘) DO BEGIN .
msg( ‘Build: ‘+res); rves:=callf(build_£fun, '#’); update(FALSE)
END;
IF NOT aborted THEN msg(‘Built: ’‘+argl+‘.BIN)
END;

QVERLAY PROCEDURE do_modem;
{connect/interact communications port?>

PROCEDURE send_char(p: BYTE; c¢:CHAR);
BEGIN
send(p, c);
IF log_ok THEN BEGIN
IF lcg_open THEN BEGIN
{$1-% WRITE(log_+file,c);i {$I+}
log_open: =I0ORESULT=0; IF NOT log_open THEN CLOSE(log_+file)
END;
IF NOT log_open THEN alert(’'7LOG FILE FULL?")
END
END;

PROCEDURE iocal_cam(p: BYTE);
{local communications}

PROCEDURE status:
{display port status?
CONST
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tomi_base=s300, come_base=3$200;

data_porti=%F8: interrvupt_enable=%F%; interrupt_id=3$FA; line_control=%FD;

modem_control=%FC; line_status=%FD; modem_status=%FE;
AR B BYTE:
“GIN {statusi
\SE p OF
oml: BEGIN
WRITELMN{ "——COM1 STATUS——");
WRITELM( "SERVER=", hex_word(OFS(coml_server)));
b:=$3C0; WRITELN('BASE=’',hex_butel(b));
WRITELNCID=', hex_byte(coml_1id)); coml_id:=0;
WRITELM( INPUT_IN=', coml_input_in);
WRITELMC"INPUT_OUT=’, coml_input_out);
WRITELN(INPUT_SIZ=',coml_input_siz);
END;
coma: BEGIN
WRITELN{ “--C0OM2 STATUS—-");
WRITELMN(‘SERVER="', hex_word(OFS(com2_server)));
b:=%200; WRITELN(’'BASE=’,hex_byte(b));
WRITELN(ID=', hex_buyte(com2_1id)); coma_id: =0;
WRITELN(7INPUT_IN="’, coma_input_in);
WRITELNCINPUT_OUT=', com2_input_out);
WRITELN(/INPUT_SIZ=',com2_input_siz);
END;
END;
WRITELN( 'DATA_PORT=', hex_byte(PORTLb+data_portl));
WRITELN( "INT_ENABLE=’, hex_byte(PORTLb+interrupt_enablel));
WRITELNC "INT_ID=', hex_buyte(PORTLb+interrupt_idl));
WRITELN(LINE_CONTROL=',hex_byte(PORTLb+line_controll))i
WRITELN{ 'MODEM_CONTROL=', hex_byte(PORTLb+modem_controll));
WRITELN(/LINE_STATUS= ‘,hex_byte(PORTILb+line_statusl));
WRITELN{ "MODEM_STATUS="', hex_byte(PORTLb+modem_statusl))
END;

i

VAR q: BOOLEAN: c: CHAR;
BEGIN
q: =FALSE; WRITELN(’'F1=EXIT, F2=STATUS’); WRITELN;
REPEAT
IF receive(p,c) THEN send_char(con,c);
IF KEYPRESSED THEN BEGIN
READ(KRBD, c);
IF c=#27 THEN IF KEYPRESSED THEN BEGIN
READ(KBD, ¢ );
IF c=#59 THEN BEGIN q:=TRUE; c:=#0 END
ELSE IF c=#60 THEN BEGIN status; c:=#0 END
ELSE send_char(p. #27)
END;
IF c<>8#C THEN send_char(p,c)
END
UNTIL g OR NO7T connected(p)
END;

PROCEDURE temote_cty:
{remote cty communications?
VAR q: BOOLEAN:, ©: CHAR;
BEGIN

q:=FALSE; call(cty_*fun, 'T’); WRITELN('FIi=EXIT, F2=QUIT‘); WRITELN;
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REPEAT
IF receivei{modem,c) THEN send_charf{con.c);
IF KEYPRESSED THEN BEGIN
READ(KED, c;
IF c=#27 THEN IF KEYPRESSED THEN BEGIN
READ (KBD. c);
IF c¢=#5% THEN BEGIN
WRITELN; WRITELN(’CTY exit... "); send(modem, #0); send{modem. #1);
REPEAT REPEAT UNTIL receive{modem,c) OR KEYPRESSED
UNTIL (c=#2) OR KEYPRESSED; IF KEYPRESSED THEN READ(KBD,c);
q: =TRUE
END
ELSE IF c=#60 THEN BEGIN
WRITELN;: WRITELN(’CTY quit. ’); q:=TRUE; quit:=TRUE
END
EILSE send_char(modem, #27)
END;
IF NOT q THEN send_char{(modem, c)
END

UNTIL q OR NOT connected(modem);
END;

PROCEDURE port_init(c:BYTE; cmd: str_typ);

{set initial port parameters’}

VAR b, p, s, w: INTEGER;

REGIN
msg(‘Port init: “‘+cmd);
b:=dec_int(parse(cmd)); p:=dec_int(parsel(cmd));
s: =dec_int{parsel{cmd)); w:=dec_int(cmd);
com_ini¥{c: b, p,s,wl;

END;

VAR p: BYTE; name,cmd: str_typ: c: CHAR;
BEGIN {do_modem?
IF eq(argl, ‘'CTY’, 1) THEN BEGIN p:=cty; argl:=arga; arga:=’’ END
ELSE p:=modem:;
name: =switchi{p=cty., 'CTY’, 'MODEM"’);
IF argl<%’’ THEN port_initi{p, unparse(argi,arga, *’))
ELSE BEGIN

IF (name='MODEM‘) AND NOT connected(p)

THEN connect_modem(askyn(’'Connect?’));

IF (name="CTY’) AND (remote=we_are) THEN p:=modem;

IF connected(p) OR debugging THEN BEGIN
TEXTCOLOR(modem_color); CLRSCR; current_fmt:=screen_+*fmt;
WRITELM(name+'’ ‘+time(FALSE)+’ ‘+time(TRUE));
log( ‘BEGIN ‘+name);

IF (name=’'CTY’) AND (remote=we_are) THEN remote_cty ELSE local_com(p);
l1og(’END ‘+name);
new_screen(banner);
IF (nama=‘MODEM’) AND connected(p)
THEN connect_modem(NOT askyn(‘Disconnect?’))
END;

megl{switch(connected(p), ‘Connected: ‘', '‘Disconnected: ‘)+name);
END;

IF KEYPRESSED THEN READ(KED, c) {clear keybosrd bufferl
END;

Page 70



LR ~

T cu

T e .

o_boot;
m booter?}

HROCEDURE boct_smoscrolargs: str_tupl;

R R A et oy S T W )

{rcot momitor:
VAR arg, Fieid:bite_%typ; bhb,btpsec,mnp,devn, filen, Tes: str_tup;
HEGIN

devn:=parceiarge); default{devn, 'DISK");

THEN BEGIN
default(filen, "07’;

iF egldewvn, "TAPE"’, 1)
filen: =parsefargs?’;

IF LENGTH{Ffilen)«>1 THEN abort(’'FILEN/’+filen)

ELSE
ELSE BEGIN
IF

IF argedlx’’

THEN abort( 'ARGS/ ‘+args)

£l THEN call(wrreg_fun, ‘AR, 40000000000 +filen)

ELSE cell{wrreg_*+fun, ‘AR, ‘+incr_oct(filen));

start (40447, TRUE, TRUE)

Tes: =callf(rdreg_Ffun, ‘AR‘);

IF (NOT k1 AND (resi>’127)) OR
{kl AND (res<X>’727))

ELSE boot:=switch(kl, 40000, 147 ")

END
END
ELSE IF eqi{devn, "DISK’, 1) THEN BEGIN
* IF NOT ki THEN BEGIN

ec: =parseiargs); default(ec, 'START " );
IF eq(ec: "EDDT, 1) THEN BEGIN ec:='0";

ELSE IF egil{ec, ‘'START‘, 1) THEN ec.="1"
ELLSE I egqtiec, ’LOAD’, 1) THEN ec:=’2"

ELSE sbwort(‘EC/ ‘+ec)i

btp:=parcefargs)i default(btp, ‘0’);

mnp: =parse{args); default(mnp,btp);

IF eq{(mnp, ‘ANY’, 1) THEN mnp:='-1"

ELSE IF eql(mnp, ‘ASK’, 1) THEN mnp:='-2"

ELSE IF mnp="’ THEN abort(’'MNP/’'+mnp)
END;
bhb:=parsel(args);
IF eq(bhb, "PRIMARY’, 1)
ELSE IF
EILLSE sbort(’/BHB/ ‘+bhb);
IF k1 THEN DEGIN

default(bhb, ‘PRIMARY ’);
THEN bhb:=’0"

THEN abort(’Boot failed:

egq(bhb, "SECONDARY’, 1) THEN bhb:="

filen: =parsel{args)i

default(filen, ‘377

wait(40437, 300);

‘+Tes)

call{wrm_Ffun, ‘32,07) END

ll

IF LENGTH(filen)<>1 THEN abort(‘FILEN/’+filen)
ELSE BEGIN

IF bhb="0’ THEN filen:=’40000000000'+filen

ELSE filen:=’60000000000 ‘+filen;

IF aras«<>’’ THEN abort{’ARGS/‘'+args);

1F NOT asborted THEN call(wrreg_fun, ‘AR, ‘+filen)

END
END
ELSE BEGIN
IF args<’’
IF MOT aborted THEN BEGIN
oct_to_bits(70’, arg, 38);
cct_to_bits(bhb, field,?);
oct_to_bits(btp, field, ?);
cct_to_bits(ec, field.?);
cct_to_bhits{mnp, field, ?);

THEN abort(’ARGS/ '+args):

put_bits(arg, field, 0, ?);

put_bits(arg, field, ?.9);
put_bits(arg, field, 18, 9);

put_bits(arg, field, 27, 9);
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cali{wram_¥fun, ‘16, ‘+bits_to_octiarg, 361+, F’)
END
ENE;
IF NOT aboeried THEN BEGIN
start('4045°, TRUE, TRUE); wsit(’4043’,5);
rec:=callfivdreg_fun, AR ")
IF (NOT k1 AND f{res<»’70°)) OR
(k1 AND (res<»’727)) THEN abort{’'Boot failed: ‘+res)
ELSE 1IF &) THEN boot:=’40000"
ELSE BEGIN
boot: =oct_digits{callfi{rddma_Ffun, ‘3000), 12);
boot: =int_ouctl(oct_int(COPY(boot, 7, 6)2-oct_int( L ’+COFPY(boot, 2,3)))
END
END
END
ELSE sbort( 'DEVN/‘'+devn)
END;

PROCEDURE boot_micro(args: str_tup);
{hoot system micro—code?
VAR arg., field:bits_typ: uvhb,mmb, tctl.devn, filen, ucp,res: str_typi
BEGIN ’
devn: =parse{args); defaulti{devn, 'DISK’);
IF eq(devn, "TAPE’, 1) THEN BEGIN
devn:=‘1"’; uhb:=’0"; ucp:='0";
tctl: =parsel(args); default(tctl, ‘OBJ’);
IF eq(tctl, 'OBJ’, 1) THEN tctl:=0"
ELSE IF eq(tctl, ‘SLOEXP’, 1) THEN tctl:=‘1"
ELSE IF eq(tctl, ‘CCL‘, 1) THEN tctl:=’2"
ELSE IF eq(tctl, ‘MBOQT’, 1) THEN tctl:='3"’
ELSE abort( ' TCTL/ ‘+tctl);
filen: =parse(args); default(filen, ‘0’)
END
ELSE IF eq(devn: ‘DISK’, 1) THEN BEGIN
devn:='0‘; tctl:='0";
filen:=parsel(args); defsault(filen, 'BOOTU’);
IF eq(filen, ‘BOOTU’, 1) THEN #filen:='Q"
ELSE IF eq(filemn, ‘BODOTD’, 1) THEN filen:='1"
ELSE IF eq(filen, ‘MEMIMG’, 1) THEN filen:='2"
ELSE IF eqg(filen, ‘BOCT’, 1) THEN filen:='3’
ELLSE abort('FILEM/‘+filen);
IF k1l THEN ucp:='0"
ELSE BEGIN vucp:=parsefargs?); default(ucp, ‘0’) END;
vhb: =parse({args); defauvlt(uhbd, 'PRIMARY ‘),
IF eq(uhb, "PRIMARY ‘", 1) THEN uhb.='0"
ELSE IF eq(uhb, ‘SECOMNDARY ', 1) THEN uhb:='1"
ELSE abormt(‘UHB/ ‘+uhb)
END
ELSE abort( ‘DEVN/+devn);
mmb: =parsef{args); defaulti{mmb., ‘NEW’);
IF eq(mmb, 'OLLLY, 1) THEM mmb:="1"
ELSE IF eqt(mmb, ‘NEW’, 1} THEN mmb:='0"
ELSE abort( 'MMB/‘+mmb);
IF args<>‘’ THEN abort(‘AREGS/ ‘+args);
IF NOT aborted THEN BEGIN
sct_to_bits(’0’,arg, 36);
oct_to_bits(uhb, field,1); put_bits(arg, field, O, 1);
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oct_to_bite

tel
cot_to_bitel
T

immb. field, 1); put_bitsiarg, field,1,1);
tetl, field, b6 pui_bitsl{arg, field, 3, 6);:
devn, field, ?); put_bites{arg, field, 2. 9};
oct_to_bits(filen, field, @) put_bits(arg, field, 18, %),
oct_%tu_bitstucp, fField,9); put_bitstarg, field.27,9):
celliwram_fun, ‘1&: ‘+bhits_to_octiarg.36)+".F’)
EnND
IF NOT sborted THEN BEGIN
start (170007, TRUE, TRUE):
IF devn="0" THEN wait{ 4043, 17001’.5) ELSE wsit{ 4043, 17001, 300);
res:=tallf(vdreg_~fun, AR )i
IF resd>’72 THEN abort(‘Boot faeiled: ’‘+rTes)
END
=ND;

PROCEDURE getsrgs;
{get boot arqgumenisl

s:=ccsk{’Boot MICRO/MACRO: ', 'MICRO’); arge:.=a+’ ’;
IF eqfa, ‘“MACRO’, 2) THEN BEGIN
a:=azk(’From DISK/TAPE: ’, 'DISK’); args:=args+at+’ ’;
IF eqf(a, “TAPE’, 1) THEN args:=args+ask(‘'Tape file number: ’, ‘0’
LSE IF egia, ‘DISK’, 1) THEN BEGIN
IF NOT ki1 THEN BEGIN
args: =arge+ask(’Entry code START/LOAD/EDDT: ', ‘START )+ ’;
args: =args+ask({ ‘Bootstrap disk number: ’, ‘0’)+’ /;
args: =arges+ask('Monitor disk number/ANY/ASK: ’, '0")
END;
args: =args+ask(‘'Home block PRIMARY/SECONDARY: ‘, ‘FRIMARY’);
IF k1l THEN arges:=args+’ ‘+ask(’'Monitor file number:’, '3’)
END
END
ELSE IF eq(a, 'MICRO’,2) THEN BEGIN
a:=ask(’'From DISK/TAPE: , ‘DISK’); args:=args+a+’ ’;
IF eq(a, "TAPE, 1) THEN BEGIN
aras: =argus+task(’File type SLOEXP/MBODT/CBJ/CCL: ‘', ‘SLOEXP )+’ *;
args: =args+ask(’Tape file number: ’, ‘0’)+* '
END
ELSE IF eq(a, 'D1SK’, 1) THEN BEGIN
args: =argstask(’Boot file BOOTU/BODTD/MEMIMG/BOOT: ‘, ‘BOOTU )+ “;
IF NOT ki1 THEN arges:=args+vask(’Disk number: ’, '0‘)+* “;
args: =args+ack(‘Home block PRIMARY/SECONDARY: ‘', ‘PRIMARY )+’
END;
args: =args+ask('MMB is NEW/OLD: 7, ‘NEW’)
END
END;

BEGIN {dec_boot}
beot:=’’; IF args=’'’ THEN getargs;
argz:=args; &rgl:=parse(arg2)i
IF eq(argi, 'MACRCO’, 1) THEN boot_macrol(arg2)
ELSE IF eqfargl, ‘MICRO’, 1) THEN boot_microi{arg2)
ELSE abort{(’Options: MACRO, MICRO’)
END;

OVERLAY PROCEDURE do_dumpi

Page 73



e P P . Rl B e I B I A - LTI — - - . -
{dump mMicro/Mm&CTGC memoTy.J

PROCEDURE dump (micro: BOOLEAN; name:str_typ);
{dump interfece to basckend cycles’
YAR a.b,e: str_typ;
BEGIN
{open dump file, call of twoc arguments}
calli{save_*fun, "T,F’); call(dump_Ffun, switch(micro, 'T, ’, ‘F, ‘)+name?’;
IF NOT aborted THEN REPEAT
{solicit beginning,ending addresses’}
a:=ask(switch(micro, ‘Micro’, ‘Macro’)+’ addresses: ’, ' ’);
b:=parsel{a}); e.=parse(a);
IF (a=’’) AND (e«<>’’) THEN REPEAT
{do dump cycle, call of three arguments’
b:=callfi{dump_fun, switchimicro, ‘T, ’, 'F, “)+b+"’, ‘+e);
IF NOT aborted THEN msg{(switch(micro, ‘Micro’, ‘Macro )+’ dump: ‘+b);
update(FALSE) {keep the clock ticking’}
UNTIL abourted OR (b='0K’)
ELSE 1IF b<>’’ THEN abort(’Enter: <beginning>, <ending>’)
UNTIL asborted BR (b='");
{close dump file, call of one argument>
call(dump_*fun,switch(micro, ‘T’, ‘F’)); call(save_fun, ‘F,F")
END;

BEGIN A{do_dumpl
defaulti{args, "MICRO’');
IF eq(arga. 'MICRO',2) THEN dump(TRUE, argl)
ELSE IF eq(arg2, '"MACRO’, 2) THEN dump (FALSE, atgl)
ELSE abort(’Options: MICRO, MACRO’)
END;
OVERLAY PROCEDURE do_loadi;
{load micro/macvro memoryl

PROCEDURE macro_load(name, code: str_typ);
{load macro memoryl
YAR load: BYTE: res,sys:str_typ:
BEGIN
IF code=’’' THEN load:=load_slow
ELSE IF eqf(code; "VERIFY’, 1) THEN 1lcad: =load_verify
ELSE IF eq(code, ‘CHECK’, 1) THEN load:=load_check
LSE abourt(’'Options: VERIFY, CHECK');
IF NOT aborted THEN BEGIN
sys: =switch(kl, "KL’, *7);
IF eq(name, 'DIAG’, 1) THEN name:=sys+'DIAG’;
res:=callfllcad_*fun, 'F, "+name+’, ‘+int_dec(load));
WHILE (NOT aborted) AND (res<>’0OK’) DO BEGIN
msg( ‘Loading: ‘+res); Tes:=callf(load_fun, '‘F’); update(FALSE)
END;
IF NQ7T aborted THEN CASE losd OF
load_slow: msg(name+’' loaded. 7);
load_verify: msg(name+’ verified. “);
loasd_check: msg{(name+’ checked. *}
END
END
END;
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FROCEDURE micru_load{name, code: str_typ?);
{load miiT o Mmemoryr
VAR load: BYTE, dmsad, ending, Ttes, sys: str_typ;
BEGIN
IF eq(name, 'FAST’, 1) THEN fast_mode: =FALSE;
IF codes=77 THEN REGIN
IF fast_mode THEN load:=losd_fast ELSE load:=load_slouw
END
ELSE IF eq{tode, “VERIFY’, 1) THEN load:=load_verify
ELSE IF eqfl{code, ‘CHECK’, 1) THEN load:=load_check
ELSE IF eqg(code, ‘FAST’, 1) THEN load:=loed_fast
SILSE IF egf{code, 'SLOW’, 1) THEN load:=losd_slow
ELSE abert(’Options: VERIFY, CHECK, FAST, SLOW’);
IF NOT aboried THEN BEGIN
sys: =switch(kl, "KL", " 7);
IF eq{name, 'FAST’, 1) THEN name: =sys+‘FAST"’
ELSE IF eq(name, ‘DIAG’, 1) THEN name:=sys+’'DIAG’
ELSE IF eginame, 'BO0OT’, 1) THEN name:=sys+ 'B0OOT’
ELSE IF ea(name, 'SYSTEM’, 1) THEN name:=sys+ ‘SYSTEM’;
IF load=locad_fast THEN BEGIN
dmasad: =dpy_tabldmaad_dpyl. value; dpy_tabldmaad_dpyl. value: ='00000030";
idles(lidle_dmal}); start(’174650’, TRUE, TRUE); fast_mode:=TRUE
END
ELSE BEGIN call(save_fun, ‘T, F’); idles(lidle_micl) END;
dpy(load_dpy,name); rtes:=callf(load_Ffun, ‘T, “+name+’, ‘+int_dec(load));
WHILE (NOT aborted) AND (res<>»‘0OK‘’) DO BEGIN
msq(‘Loading: ‘+res); vpdate(TRUE),
IF NOT aborted AND (res<>‘0OK’) THEN BEGIN
IF load=load_fast THEN WITH dpuy_tabldma_dpyl DO BEGIN
IF value<Zoct_digits(res, value_siz)
THEN abort(’Fast load error: ‘+value+’/ +res)
END
ELSE WITH dpu_tebimic_dpyl DO BEGIN
IF valvelhoct_digits(res,value_siz)
THEN abort(’Slow load error: ’‘+value+’/’+res)

END;
IF asborited THEN fast_mode: =FALSE
END;
IF NOT aborted THEN res:=casllf(load_fun, 'T’);

END;
vpdate(TRUE);
IF load=load_fast THEN BEGIN
Tun(FALSE);
ending: =dpu_tabldms_dpyl. value; dpuy_tebldmaad_dpyl. velue: =dmaad
END
ELSE BEGIN ending:=dpu_tablmic_dpyl. value; calli{save_fun, ‘F,F’) END;
idle_ctodes:=o0ld_idle_codes;
IF NOT aborted THEN BEGIN
start(ending, TRUE, FALSE); do_command(dd_cmd, ’‘);
CASE load OF
load_slow, load_fast: msg(name+’ loaded. ’);
load_verify: msg(name+’ verified. *);
load_check: msg(name+’ checked. )
END;
IF name=(sys+ 'FAST’) THEN fast_mode: =TRUE
END
END
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END;

VAR c:str_typ;
BEGIN {do_losad’
c:=parcelargs);
IF eqtc, "MACRO, 2) THEN macro_load(avgl, arga2)
ELSE BEGIN
IF NOT egfc, ‘MICRO’, 2) THEN argz:=unparse({c,arga, ’'’);
micro_Jload(argl, arga)
END
END:;

OVERLAY PROCEDURE do_call;
{interactively call backend function’
VAR found: BOOLEAN: i:cmd_typ; key:str_typi
BEGIN
key:=argl; &svrgl:=parsef{arg2):;
IF command_ok(help_cmd, key, argl, arg2) THEN BEGIN
IF help(bits_fun,wrum_fun,argl) THEN type_file( 'CONSOLE. HLP’, argl)
END
ELSE BEGIN
found: =FALSE;
FOR i:=bites_fun TO wrum_fun DO
IF command_ok(i, key, argl, arg2) THEN BEGIN
found: =TRUE; msg{key+’'=‘+callf(i, unparse(argl,arg2, ’'’)));
END:;
IF NOT found THEN abort(‘Invalid call: ‘+key)
END
END;

OVERLAY PROCEDURE do_test;
{operate internal console test functions in the backend}
VAR pass_count: INTEGER:; test_count:1.. number_tests:

PROCEDURE test(test_num:BYTE; multiple, infinite: BOODLEAN);
{perform specific testl
VAR err_msqg: str__typi

PROCEDURE failed(test_num:BYTE; dat:str_typ);
{display mess<age when test fails}

FUNCTION name: str_typ;

{return test namel

BEGIN

CASE test_num OF

l:name:='CABLE’; 2:name:='LOCRES’; 3:name:=‘CLDIAG’; 4:name:='LDDIAG’;
S:name: ='LOCPAR’: 6&:name:='BANKO’; 7:name:='BANK1‘; B:name:=’'BANK2’;
F.name: ="BANK3’; 10:name:='BANK4’; 11:.name:='BANKS‘;: 12: name:='BANK&"’;
13: name: ="BANK7’; 14:name:=‘ZER0OS’; 15:name.='0ONES’; 1&:name:=’'0-1-1";

17:name:="'1-2-2'; 18:name:=’'2-3-4'; 19:name:='3-4-8‘; 20:name.=’'4-5-1";
21:name: =/'5-46-27; 22:name:='6-7-4’; 23. name.='7-0-8’; 24:name:=’'0-2-16";
2%: name: ='0-4-32"7; 26 name:=’'0-0-&4’; 27:name:='I0RA‘; =Z8:name:="'I0RB"‘;
2% :name: ='0OBUS’; 20:name:.="'DMA’; 3l.name:='MI‘"; 32:name:='MIC’;

33: name: ="UMEM’; 34:name:=’'PC’; 35. name:=‘MA’; 3&:name:=‘AR’;

37:name: ='MEM’; 3B:name:='IR’; 39:name:=’'Q‘; 40:name:.='JMEMP ‘;
41:name:="DEV’; 42:name:="AMEMP‘; 43:name:=‘AC’; 44:name:='AMEM’;

45: name: = ‘MEMORY /
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END

END;
BREGIN
erv_msu: =inv_dec(tesi_num)+’ “+name:
IF det<l»’’ THEN err_msg:=err_msg+’ ’'+parsei{dat);
IF dst«x’’ THEN err_msg:=err_meg+’'/’'+dat;
meg( ‘Fuiled ‘+err_msg’
END:

VAR result:str_typ; again: BOOLEAN: c:CHAR;
REGIN {te=tl
again: =infinite;
REPEAT
cborted: =update_time AND KEYPRESSED;
IF KEYPRESSED THEN READ(KBD, ¢)
ELSE IF NOT aborted THEN BEGIN
rezult:=callf(test_fun, int_dec(test_num));
IF sborted THEN result:=’'7";
IF vesvltI>‘OK’ THEN BEGIN
failed(test_num, Tresult);
¥F NOT infinite THEN agsin:=askyn(’Agsin?’);
IF NOT again THEN BEGIN
aborted: =NOT multiple;
IF NOT aborted THEN aborted:=NOT continue;
IF aborted THEN IF askyn(’Explain?’) THEN BEGIN
errer{err_msa); aborted:=FALSE;
type_file(/CONSOLE. HLP ", "TEST ‘+int_dec(test_num));
aborted: =TRUE
END
END
END
END
UNTIL sborted OR NOT again
END;

VAR old_update_ok: BODLEAN;
BEGIN {do_test?
old_update_ok:=update_ok; update_ok: =FALSE;
IF argl=‘’ THEN BEGIN
FOR tecst_count:=1 TO number_tests DO IF NOT aborted THEN BEGIN
msg{int_dec(test_count)); test(test_count, TRUE, FALSE)
END;
IF NOT aborted THEN msg(’0OK‘)
END
ELSE IF argl=’%#‘ THEN BEGIN
pass_count: =1;
REPEAT
FOR test_count:=1 TO number_tests DO IF NOT aborted THEN REGIN
megl(int_dec(test_count)+’ Pass ‘+int_dec(pass_count));
test(test_count, TRUE, FALSE)
END;
IF paszs_count=32767 THEN pass_count:=0;
pass_count: =pass_count+l
UNTIL aborted
END
ELSE BEGIN
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test_count:=1+{{(dec_int(argl)—-1) MOD number_tests);
msg{int_dec(test_count)+arga);
test(test_count: FALSE, arga2="%");
IF NOT atorted THEN msg(’'0OK’)

END;

csll{reset_Ffun: "’);

update_ok:=cld_update_ok

END;

(VERLAY PROCEDURE do_set:
{set values of flagsX

PROCEDURE start_counters:;
{turn counters on, zero alll}
VAR 1i:1. . number_counters;
BEGIN .
counting: =TRUE; FOR i:=1 TO number_counters DO activity_counterlil: =0
END;

PROCEDURE stop_counters;
{turn counters off, sort and displayl
VAR map: ARRAY[1l. . number_countercl] OF 1..number_counters;

PROCEDURE sott_counters:
{sort activity counters by amount of activitylr
VAR 1, J, k: 1. . number_counters;
BEGIN
msgf{ ‘Sorting. .. ‘);
FOR i:=1 TO number_counters DO maplil:=i;
FOR i:=1 TO number_counters DO
FOR j:=number_counters-1 DOWNTO i DO BEGIN
IF activity_counterimaplyj+131I3activity_counterimaplyjll THEN BEGIN
k:=mapljl; maplyl:=maply+11; maplyj+13:=k
END
END
END;

VAR 1i:BYTE: n.c:str_typ; done: BOOLEAN;
REGIN {stop_counters?}
counting: =FALSE;, line_screen; sort_counters; i:=0; done:=FALSE;
WHILE (i<number_counters) AND NOT done DO BEGIN
IF (i>0) AMD ((i MOD 12)=0) THEN BEGIN
done: =NOT continue; IF NOT done THEN line_screen
END;
IF NOT done THEN BEGIN
i:=i+1; STR(maplil:0,n); STR{activity_counterimaplill: O, c);
dpy_line(i-1, fit(n, 3, left_fit)+’ —-— ‘+c¢)
END
END:
IF NOT done THEN done:=continue;
Tegister_screen
ERND;

PROCEDURE set_flag(n:str_typ; VAR F£f:BOOLEAN);
{set flag on/off}
BEGIN

default(argl, switch(f, ‘OFF ", ‘ON"));
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IF flisgileral: ¥) THEN msg(n+’ ’+switch(f, 'ON", 'OFF "))
ELSE atort(‘Options: ON, OFF")

VAR key:szir_tuy
REGIN {du_setr
key: =argl; srgl.=parse{argad)l;
IF eaqi{key. "COUNTERS’, 1) THEN BEGIN
set_flag( 'Counters’, counting);
IF counting THEN start_counters ELSE stop_counters
END
ELSE IF eg{key. ‘DD’,2) THEN set_flag(’Display’,dd_ok)
ELSE IF eqgtkey, 'DEBUG’, 1) THEN set_flag(’Debug’, debugging)
ELSE IF eqfkey, 'LOCK’,3) THEN set_+flag(‘Lock’, locked)
ELSE IF eq(key, 'LOG’,3) THEN set_flag(‘Loc’, log_ok)
ELSE IF eqikey, 'QUIET’, 1) THEN set_flag(’'Guiet’,quiet:
ELSE IF egfkey, "UPDATE', 1) THEN set_flag(‘Update’,update_ok)
ELSE IF eqf{key, 'SIMULATE’, 1) THEN set_flaq(‘Simulate’,simulate)
ELSE sbort(’Options: DD, DERBUG, LOG, QUIET ")
END;

2

i

OVERLA&Y FROCEDURE du_reset;
{set remote access, passwordl}
BEGIN
IF flaaflargl,remote_ok) THEN BEGIN
password: =arga;
IF NOT remote_ok THEN connect_modem(FALSE)
ELSE IF remote<>we_are THEN connect_modem(TRUE);
{see call to do_reset below for remote=we_are’
msg( ‘Remote access: ‘+switch(remote_ok. ‘ON’, ‘OFF )+
switch(password<>’’, ’ "’'+password+"""’, 7))
END
ELSE abort(’Options: ON [passwordl, OFF’)
END;

OVERLAY PROCEDURE reset_console;
{reset entire console program, initial valuves?}

PROCEDURE plauy(m: str_tup);
{play music +rom specified file
VAR £: TEXT: hz.,c:REAL; i,n,s.0: INTEGER:; x:ETRINGL2I:
BEGIN
ASSIGN(Ff, m); {$61-> RESET(f); {$I+2>
1F IORESULT=0 THEN BEGIN
glert({‘Helle. .. ")
WHILE NOT (EOF(+) OR KEYPRESSED) DO BEGIN
READC(F, x ;s
IF x<x77 THEN BEGIN

IF x=’'C ’/ THEN n:=1 ELSE IF x="CF’ THEN n:=2

ELSE IF x='D ‘ THEN n:=3 ELSE IF x='DF’ THEN n:=4
ELSE IF x='E 7 THEN n:=5 ELSE IF x='F ¢ THEN n:=6
ELLSE IF x='FF’ THEN n:=7 ELSE IF x='G ’ THEN n: =8
ELSE IF x='GF’ THEN n:=% ELSE IF x=’A ‘' THEN n:=10
ELSE IF x='AF’ THEN n:=11 ELSE IF x='R ’ THEN n:=12

ELSE n:=0;
READ(F, x);
I x="E ’ THEN s:=1 ELSE IF x=’'Q ’ THEN s:.=2
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ELSE IF x='DQ‘ THEN &:=3 ELSE IF xz='H ‘' THEN s:=4
LSE IF x='DH’ THEN s:=6 ELSE IF x=‘W ’ THEN s:=8

ELSE =:=0;

c:=(125/0. ?)¥s;

READ(F, 0)i

IF nx0 THEN BEGINM
hz.:=32.625; FOR i:=1 TO o DO hz:=hz#2;
FOR i:=1 TO n-1 DO hz:=hz#%1l. 059463094;
SOUND(ROUND(hz)); DELAY(ROUND(c)); NOSOUND
EMD
ELSE DELAY(ROUND(c))
END;
READLN ()
END
END
END;

PROCEDURE reset_inits;
{reset init (delay) wvalues?
VAR new,old: str_typ;

BEGIN
new:="’";
old:=callf(inits_Ffun, ‘F’);
new: =new+’', ‘+ask( 'ROW ENB DLY: ‘, parse(old));
new: =new+’, ‘+task(‘’CAS DLY: ‘, parse(old))i
new: =new+’', "+ask{’WRT DILLY: ’, parse(old));
new: =new+’, ‘+ask(‘EA MPX DLY CTRL: ‘', parse(old));
new: =new+’, ‘+ask( ‘STATUS CLK DLY: ’,parse(old));
new: =new+’, ‘+ask(‘MID CY CLK DLY CTRL: ‘,parse(old));
new: =new+"’, ‘+ask(‘MAIN CLK DLY CTRL: ’, parse{old));
new: =new+’, ‘+ask( ‘MC MEM GO DLY: ’, parse(o0ld));
new: =new+’, ‘"+ask(‘MC MM ENB DLY: ’, parse(old));
new: =new+’, ‘+ask(’'SM CYLEN: ', parse(old));
new: =new+"’, “+ask(’SM DIESP CYLEN: ’,parse(old));
new: =new+’, ‘+ask{(‘’FM CYLEN: ', parse(o0id));
new: =new+’, ‘+ask(‘FM DISP CYLEN: ’, parse(old));

new: =new+’, ‘“+ask(’MC MEM GO PDST-DLY: ’, parse(old));
calli{inits_fun, ‘T'+new)
END;

PROCEDURE reset_system;

{reset system’>

BEGIN
do_command{(ubrk_cmd, ‘OFF ‘); do_command(mbrk_cmd, ‘OFF‘); call(reset_fun, ’'’);
dpy(mad_dpy, init_dma); dpy(dmaad_dpy,init_dma); do_command(dd_cmd, '*)

END;

PROCEDURE reset_console;
{reset console nrogram —— frontend?
VAR init_delays, init_idle: str_typ;

FPROCEDURE initiasl_values;

{set up initial velues?

VAR i:BYTE:;

BEGIN
init_delays:=’4,7,2,7,5,7,5,3,0,11,1,11,11,43’; init_idle:="";
{global’

Page 80



L AN RERSULL R SR R ML N WS e W

e

LRSS I RO R STy Ty Sy Co N I Ry

counting: =FALSE;, debugging:=FALSE; debug_cocunter:=0;

aborted: =FALSE; k1l:=FALSE; log_open: =FALSE;

{frontend>
current_fmt: =screen_Ffmi; dd_ok: =TRUE;
cty:=coml; mooem: =com;

fast_mode: =FALSE;

log_ok: =FALSE;

FOR i:=1 TO 12 DO talk_linelil:=’’; FOR i:=1 TO 4 DO scroll_1linelil:="";
dialing: =FALSE; macro_count: =0, macre_ok: =TRUE:;
cmdfil_name:='’; cmdfil_argl:=’"; cmdfil_arg2:="";

updating: =FALSE; update_ok: =TRUE;

password_ccocunt: =0; password:=’’; vequest:=’";

remote_ok: =FALSE; rtemote:=hello;
simulate:
old_dsate:
boot:=’"; ba
idle_codes: =

7

FALSE, quit:=FALSE,; quiet: =FALSE;
‘7’ old_time:=’‘; old_key:="";
nner:.=’"; last_msg:=’‘; command_name:=’'";
LI old_idle_codes:=[1; vgo_diag:="";

ugo_lit: ="’ wugo_ygmem:=’'"; ugo_amem:="";

com_initi{ctuy, 1200,0,1,8);

IF NOT connected(modem) THEN com_init{(modem, 1200,0, 1, 8}

END;

FROCEDURE command_aras;

{argqumentsz Froin MEDOS command linel
PROCEDURE &argi{value:str_tuyp)i
{process argumentl

BEGIN

old_argl:="";

locked: =FALSE; tunning:=FALSE;

old_arga:=’";

ugoc_mem:='"; ugo_cty:="";

IF eg{(value, 'REMOTE’, 1) THEN remote: =we_are
ELSE IF eq(wvalue, ‘DEBU&’,2) THEN debugging: =TRUE
ELSE IF eq{(value, ‘SIMULATE’, 8) THEN simulate:=TRUE

ELSE commsnd_file(value, '/, 77)
=ND;

VAR 1i:BYTE;
BEGIN {cummand_argslr
debug(’‘’command_args ‘);

IF arge='#’ THEN FOR i:=1 TO PARAMCOUNT DO arg(uppercase (PARAMSTR(i)))
ELSE WHILE arg2<>’’ DO arg{(parsel(argz2))

END;

FROCEDURE file_args;

{argumentes from conscle initialization filel}

PROCEDURE opern_com(VAR com: BYTE: args:str_typ);

{reset communications port}
YAR b, p. s w: INTEGER;
BEGIN

com: =dec_int(parcel{args)); b:=dec_int(parse(args));
p:=dec_int(parse(args)); s:=dec_int(parseiargs));

END;

FROCEDURE open_logi(n:str_typ)i
fopen log fiiel}
VAR £:TEXT: 1.d:str_typ;
BEGIN

log_ok: =parseini=‘/0N’;

IF log_ok THEN BEGIN
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log_copen: =TRUE; IF POS(’. ', n)=0 THEN n:=n+’' L0OGC"';
debuvof 'LOG FILE: “+n}J;
ASSIGN(1lcg_+File,n}; {%I-> RESET(log_file); {$I+>
IF IORESULT=0 THEN BEGIN {append existing log fileZ
CLOSE(log_filed:
d:=n; IF POS(’:’,d)=0 THEN d:=’‘' ELSE DELETE(d.,POS(’: ’, d)+1, LENGTH(o
ASSIGN{ £, n); RENAME(f, d+/CONSOLE. TMP‘); RESET(f);
REWRITE(loqg_+file);
WHILE NOT EOF(f) AND NOT sborted DO BEGIN
READLM(F, 1);
{3I-> WRITELN(log_file.1); {$I+2
IF TORESULT0 THEN abort(’/LOG FULL: ‘+n)
END;
CLOSE(£);
IF NOT asborted THEN ERASE(f) ELSE BEGIN RENAME(f,n); log_open: =FALSE EN]
END
ELSE REWRITiE(log_file)
END
ELSE log_open: =FALSE
END;

VAR £: TEXT; code,value:str_typ;
BEGIN {file_argsy

ASSIGN(Ff, "CONSOLE. INI’); {$I-r RESET(f)i {$I+2}

IF IORESULT=0 THEN WHILE NOT EOF(f) DO BEGIN
READLN(f. value); value:=uppercase({value}); debug(’/OPTION: ‘+value)d;
IF value<x’’ THEN IF valuel11<>’; * THEN BEGIN

code: =parsel{value);
IF code='CTY: * THEN open_com(ctu, valve)
ELSE IF code='DELAYS: '’ THEN init_delauys:=value
ELSE IF code='DIAG: * THEN BEGIN
code: =parse(valve);
IF code='LIT’ THEN ugo_lit:=value
ELSE IF code='JMEM’ THEN vugo_jmem: =value
EI.SE IF code=‘AMEM’ THEN ugo_amem: =value
ELSE IF code='MEM’ THEN ugo_mem: =value
ELSE IF code=‘CTY‘ THEN ugo_cty:=value
ELEE vgo_diag:=code
END
ELSE IF code='DIAL: ‘' THEN dialing:=value=‘0ON"
ELSE IF code=‘IDLE: ’ THEN init_idle:=value
ELSE IF code=’L0OG: * THEN open_log{(value)
ELSE IF code=‘MACRO: ° THEN BEGIN
IF macro_count<inumber_macros THEN BEGIN
macro_count: =macro_count+l;
macro_tablmecro_countl. name: =parse(value);
macro_tabImacro_countl. body: =value
END
END
ELSE IF code=‘MODEM: ° THEN open_com(modem, value)
ELSE IF code=‘REMOTE: * THEN BEGIN
remote_ok: =parse({value)='0ON’; password:=value
END
ELSE abort(’Invalid paramter: ‘+code?
END
END
END;
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PROCEDURE connect_cty(yes: BOOLEAN);
{zonnect cty port?

IF NOT ues THEN connec
{

ty, FALSE)
ELSE IF NOT connected )

tic
cty) THEN connect(cty, yes)
PHOCEDURE rTeset_e
{reset dicplay screen’
VAR i:dpy__tywp: t:istr_tupi old_quiet: BOOLEAN;
BEGIN
IF k1l THEN t:=’" (KL)’ ELSE t:='";
new_screen( ‘Augmnent Engine’+t+’ #’'+callf(sysid_Ffun, ‘T )+
‘- Console V/+verzion+edit);
cld_quiet:=quiet; quiet:=FALSE;
FOR i:=mbr¥&_dpy TO mi_dpy DO dpy(i, ‘O7);
dpyfubrk_dpu, ‘OFF ‘)i dpy{mbrk_dpy, '‘OFF’);
dpy(mad_dpy., init_dma); dpy(dmaad_dpy, init_dma);
dpy(amemsd_dpu, init_amem);
status(TRUE);: quiet:=o0ld_quiet
END;

REGIN {reset_console’
CLRSCR; play(’'CONSOLE. MUS‘); initial_values; dpy(dpy_init, *’);
command_args; file_args:
IF NOT aborted THEN BEGIN
IF remote=we_are THEN BEGIN
connect_cty(FALSE); connect_modem(TRUE)
END
ELSE BEGIN
connect_cty({TRUE); IF connected(modem) THEN connect_modem(TRUE)
END
END;
IF NOT @borted THEN BEGIN
call(init_fun: ‘F, ‘+init_delays); kl:=callf(sysid_Ffun, 'F’I)='KL’;
init_amem:="18"'; init_dma:=switch(kl, 677, 30);
Teset_screen; calllinstrs_fun, switch(kl, "KL’, )+ INSTRS’);
idle(init_idle); log{(banner+switch(remote=we_are, ' +*REMOTE%®’, ’‘))
END
END;

VAR res:str_tup;
BEGIN {reset_cunsclel}
default(argl, "40427);
IF egq{argl, "INITS’, 1) THEN reset_inits
ELSE IF eq(argl, ‘SYSTEM’, 1) THEN reset_suystem
ELSE IF eq(argl, ‘“CONSOLE’, 1) THEN reset_console
ELSE BEGIN
default{argl, ‘4043, 17001);
ergl:=oct_bits(argl, 14);
IF NO7 (digit_overflow OR bad_digit) THEN BEGIN
setart{argl, TRUE, TRUE); wait{arga, S5J;
IF (argl="4042’) AND NQT sborted THEN BEGIN
res:=callf(rdreg_fun, "AR‘);
IF resl>’1’ THEN abort(‘’Reset failed: ‘+res)
END
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END
ELSE &sbhort{’Options: INITS, SYSTEM, CONSOLE, addrecss ‘)
END
ERnD;

OVERLAY PROCEDURE examine_depogit;
{overlay examine/deposit commandsl}

FUNCTION sect:str_typ;
{parse micro instruction section>
VAR s: BYTE:
BEGIN
s:=sect_ARC;
IF argi=’A’ THEN s:=sect_A
ELSE IF argl=’B’ THEN s:=sect_B
ELSE IF argl=‘C’ THEN s:=sect_C;
sect:=int_dec{c); IF silsect_ABC THEN argl:.=parse(arga)
END;

PROCEDURE dreg(i:dpy_typ:; reg:str_typ; c:cmd_typ:; 2:str_typ);
{deposit register?
BEGIN dpy_defavult(argl,i); call(wrreg_*fun,reg+’, ‘+argl); do_command{(c, a)

FUNCTION xregf(reg:str_typ; item:dpy_typ):str_typ;
{examine register?
BEGIN xreqf:=dpyfl(item,callf(rdreg_fun,Teg)) END;

VAR arg3:str_typ;
BEGIN {examine_deposit)
CASE cmd_code OF
dac_cmd: BEGIN
dpy_defauvlt(argil, acad_dpy); dpy_defaultl(argz, ac_dpy);
call(wrac_fun,argl+’, ‘+arg2); do_command(xac_cmd, argl);
END;
dam_cmd: BEGIN
dpy_default(argl, amemp_dpy);: dpy_defaultl(arg2, amem_dpy);
call{wram_fun, argl+’, ‘+arga2+’,F’); do_command(xam_cmd, argl)
END;
dami_cmd: BEGIN
dpy_defasultiarag2, amem_dpy);
call(wram_fun, argl+’, ‘+arg2+’,T’); do_command{xami_cmd, argl)
END;
damp_cmd: dreg(amem_dpy, "AMEM’, xamp_cmd, **);
de_cmd: BEGIN
dpy_default(argl,.mad_dpy); dpy_default(arga2,m_dpy)l;
call(wrm_fun,argl+’, ‘+arg2); do_command{ex_cmd, argl)
END:;
dmrd_cmd: BEGIN
dpy_default(argl, dmaad_dpy)i
msg ¢ (DMA) MEMORYL '+
dpyf(dmaad_dpy, oct_bitslargl,24))+'1I="+
oct_word(dpyfi{dma_dpy, callfirddma_Ffun.argll))))
END;
dmwrt_cmd: BEGIN
dpy_defauvlti{argl, dmaad_dpy); dpy_default(arg2, dma_dpy);
call(wrdma_fun,argl+’, '+arg2); do_command(dmrd_cmd, argl)’
END:;
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ex_cmc: BEGIN
dpu_defaviitiargl, mea_dpu’;
msa{ ‘MEMUORYLD "+
dpyfimad_dpy,oct_bitsiargl, 1&8))+ 3="+
cct _wordl{dpyfim_dpy,casllf(rdm_*Ffur,argl)d)))+
“liwdpyfilecc_dpyrcallfirdecc_Ffun, "))+
ERND;
ldec_cmd: dreg(ec_dpy: ‘AL’ ) xac_cmd, dpy_tabldev_dpyl. value);
ldamemp_cmd: dreg{amemp_dpy, "AMEMF ', xamemp_cmd, 7 );
ldar_cmd: dregfar_dpy, ‘AR’, xer_cmd, " " );
lddev_cmd: dreg(dev_dpy, 'DEV”’, xdev_cmd, '),
ldhold_cmd: dregl{mem_dpy, ‘HOLD ', xmem_cmd, * "),
ldirv_cmd:dregl{ir_dpy, "IR’, xiT_cmd, * 7 );
l1d ymemp_cmd: dreg{ ymemp_dpy:, 'IJMEMP ', x ymemp_cmd, * ’);
ldma_tmd: dregima_dpy, "MA’, sma_cmd, ")
idpc_cmd:dregipc_dpy., ‘PC/,xpec_cmd, *7);
ldpcf_cmd: dyregipc_dpu, 'PCF’, xpcf_cmd, * )
ldao_cmd: dregla_dpu, ‘@7, xg_tcmd, " ")
milosad_cmd: RBEGIN
arad: =sect; dpy_defaultiargl.mi_dpy); celllwrmi_fun,argl+’, "+arga);
do__command{mird_cmd, *’)
END;
mird_cmd: BEGIN
ststus{(TRUE); msg( 'MI=’"+dpyf(mi_dpy,callf(rdmi_~Ffun, *’))})
END;
mmload_cmd: BEGIN
argd:=sect; dpy_defavlt(airgl,mic_dpy)i
dpy_defavit(arg2, mi_dpy); casll{wrum_fun,argl+’, '+arga+’, ‘+argl)l:
do_command {mmrd_cmd, argl)
END:;
mmrd__cmd: BEGIN
dpu_default(argl,mic_dpy)i
IF (arga<x’’) AND NOT egq(argz2, 'DISPLAY ', 1)
THEN abort(’Options: DISPLAY %)
ELSE IF arg2<>»’‘ THEN msg{ "UMEML "+oct_digits{argl, S)+ 1="'+
spyfimi_dpuy,callfirdum_~fun,argl)))
ELSE meg( "UMEML ‘+orct_digits{argl, 5)+’'1="+
oct_digits{callfi{rdum_fun,argl’,30))
END;
rdobus_cmd: BEGIN
default(aral, ‘'T’); argl:=argl+’',F’;
msa ( ‘ORUS="+oct_word(dpyf(obus_dpy, callf{rdob_Ffun,argl))));
dpufeocbus_dpy,callfirdob_fun, ‘F, T’))
END;
rdestevtus_cmd:msg( ‘STATUS='+oct_digits{(callf(rdstlp_~Ffun, '7),43));
wrobus_cmd: BEGIN
dpy_default(argl, obus_dpyr;
call{wrob_fun.argl), do_command{rTdobus_cmd, ‘'F’)
END;
xac_cmd: BEGIN
dpuy_defaulti{argl,acad_dpu);
mso{ 'ACL "+dpyf{acad_dpy,oct_bits(argi,4))+/J="+
cct_word(dpyflac_dpy,callfirdac_fun. argl))))
END;
xam_cmd: BEGIN
dpy_default(argl, amemad_dpuy); .
msg ( "AMEML ‘+dpuyf(amemad_dpy,oct_bitsiargl, 14))+’1="+
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cot_wordldpyfliamem_dpy:callf(rcam_Ffun.,argl+’',F’))))
END;
xami_cmd:msa( (I) AMEML '+
dpuf(amemad_dpy, int_oct(oct_int(argl)+
(ect_int(dpy_tabldev_dpy3. value) SHL 4)))+’'31='+
oct_wordl(dpyf(amem_ dpg,callf(rdam fun,argl+’ TRUE’)»)));
xamp_cmd: BEGIN
do_;ommdnd(xamemp_cmd;”M
msug{ ‘AMEML ‘+dpuf(amemad_dpy, dpy_tablamemp_dpyl. valuel)+ ' J="+
cct_wordi{xregf{’AMEM’, amem_dpy)))
END;
xamemp_cmd: meg { ‘AMEMP="+xregf ( 'AMEMP ', amemp_dpy) )i
xar_cmd:msg( ‘AR='+oct_word(xregf(’'AR‘, ar_dpy)l));
xdev_cmd: msg( ‘DEV="+xTregf{ 'DEV’, dev_dpy) );
xir_cmd: msg( ‘IR='+oct_word(xregf('IR’, ir_dpy)));
xymem_cmd: msg( ‘JMEML "+xregf( "JMEMP ', ymemp_dpuyl+’'1="+
cct_word(xregf (' JMEM’, jmem_dpy)) )i
x jmemp_cind: msg{ ' JMEMP="+xregf( 'JMEMP ', ymemp_dpy));
xlp_cmd: msg(‘'LP='+xvegf('LP‘, 1p_dpy))i
xma_cmd: msg( ‘MA='+oct_wordi{xregf('MA’. ma_dpyll);
xmem_cmd: msg ( “MEM='+o0ct_word{(xregf( ' MEM’, mem_dpy)));
xpc_cmd: mey{ ‘PC="+oct_word(xregf('PC’,pc_dpy)));
xpcf_cmd: msqg( ‘PCF='+callf(rdreg_Ffun, ‘PCF’));
xq_cmd:meg(‘Q='+oct_word(xregf(‘Q’, q_dpy)l));
END
END:;

PROCEDURE diag;
{ioad/execute micro—-code diagnosticsX
VAR data,addr:bits_tuyp; ok:BOOLEAN;
BEGIN
do_command(reset_cmd, ‘SYS’); do_command(load_cmd., ‘"FAST )i
IF NOT aborted THEN do_command{(load_cmd., 'DIAG’);
IF aborted THEN BEGIN
aborted: =NOT askyn(’Slow load?’);
Tun(FALSE); do_command(reset_cmd, ‘SYS’); do_command(load_cmd, ‘DIAG’)
END;
IF NOT sborted THEN BEGIN {diag loaded okZ

msa(’'DIAG ), dpyl{dmaad_dpy, ‘30’); start(’'DIAG’, TRUE, TRUE);

idies(lidie_mic,idle_dmal}); idle_count: =0Q;

REPEAT ok:=idle_count>10; update{FALSE);

UNTIL ok OR (dpy_tabImic_dpul. value='16777");

aborted: =FALSE; tun(FALSE), idle_codes:=0ld_idle_ctodes:;

IF NOT ok THEN BEGIN {address from hlstoru, t-5%
calll{wrhsti_fun, ‘3, T, T’);
oct_to_b11s(callf(rdhsu_Fun,'T’):dataiaﬁ);

IF datas. bit[?31=0 THEN BEGIN
get_bits(data,addr, 28, 4);: addr.siz:=3; addr.bitf4l:=dats. bitl277;
abort(’DIAG=TR’'+oct_digits(bits_to_uct(addr.5),2))

END

ELSE BEGIN
get__bitﬁ(data. addr., 12, 14);
abort{ 'DIAG="+oct_digits(bits _to_octiaddr.,14),3))

END

END

ELSE msqg( ‘Fassed. /)

END;
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savet: BOULEAR:

RECIN {command’
ivg(cmd_tablcomd_coded name+ " "+args+’) '}

ar

ga: =ergs; &argl:=parce(arga)l:

saved: =cmd_code 1N [dac_cmd.dam_cmd, dami_cmd, damp_cmd,

dd_cmd, de_cmd, ex_cmd, history_cmd, ldac_cmd, 1damemp_cmd, ldar_cmd.
lddev_cmd. ldhcld_cmd, 1dir_cmd, 1d ymemp_cmd. l1dma_cmd, ldpc_cmd,
ldpcf_cma. ldg_cmd, mbrk_cmd, mmlosd_cmd, mmrd_cmd, ubrk_cmd,
xac_cmd, sam_cmd, xami_cmd, xamp_cmd, xememp_cmd, xaT_cmd, xdev_cmd,
xit_cmd, x gmem_cmd, x gmemp_cmd, x1p_cmd, xma_cmd, xmem_cmd, xpc_cmd,
xpcf_cmd.: xq_ecmdl;

IF saved THEN call{save_fun, 'T,.F’);
IF NOT aborted THEK CASE cmd_code OF

boot_cmd: do_boot:
build_cmce: do_build;
cs_cmc: BEGIN do_clock(argl); do_dd END:
cty_cmd: RBEGIN
IF arcgl<lx"’ THEN IF unlocked THEN ctart(argl,FALSE, TRUE);
IF NOT aborted THEN BEGIN argl:='C’; do_modem END
END;
dd_cmd: do_td;
dump_cmd: do_dump;
call_cmd: do_call;
help_cmd: IF help{(boot_cmd, xq_cmd, args)
THEN type_file( 'CONSOLE.HLP ', args’;
history_cmd: do_history;
idle_cmd: idle(args);
load_cmd: do_loed;
macro_cmd: 4O0_macro;
mbrk_cmd: BEGIN
dpu_defaulti{argl, mad_dpy):
dpyi{mbyrk_dpu,callflbresk_fun,unparse(’'F’,argl, arga))?
END;
mgo_cmd: BEGIN do_command (mstart_cmd, args?)i Tun(TRUE) END;
mic_cmd:msg( ‘MIC='+dpyf(mic_dpy.,callf(rdmic_Ffun, *7)));
modem_cmd: do_modem;
mstart_cmd: BEGIN
IF arg2<>’’ THEN do_command{mbrk_cmd, arg2);
dpy_defavlt(argl,.m_dpyl); start(argl,FALSE, FALSE);
do_command{(ex_cmd, argl)
END;
quit_cmd: quit: =TRUE;
Temote_cmd: BEGIN
do_reset;
IF remote_ok AND (remote=we_are) AND NOT aborted
THEN do_command{(reset_cmd, ‘C,R )
END:;
reset_cmg:. reset_console;
run_cmd: tun{TRUE);
cet_cmd: cdo_set;
ss_cmd: BEGIN
IF uniocked THEN BEGIN
1F running THEN run(FALSE);
{call{enahest_fun, 'T’);%
default(argl, "17); calli{step_Ffun, 'T, ‘+argl);
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{call{enahst_Ffun, 'F’); ¥
do_dd
END
END;
stop_cmd: BEGIN run(FALSE); do_dd END:
talk_cmd: do_talk; )
test_cmd: BEGIN do_test; IF (argl=’'’) AND NOT asborted THEN diag END;
type_cmd: type_Ffilelargl, araz);
ubrk_cmd: BEGIN
dpy_defsulti(argl,.mic_dpy);
dpy(ubrk_dpy,callfibreak_+fun, unparse(’T’,argl, arg2)))
END;
ugo_cmd: BEGIM do_command(ustart_cmd:; args)i Tun(TRUE) END;
vi_cmd: do_command{miload_cmd,
callf(setfld_fFfun,unparse(dpy_tabimi_dpyl. value, argl.argal)));
ustart_cmd: BEGIN
dpy_defsult(argl,.mic_dpuy)l;
IF srg2<*’’ THEN do_command{ubrk_cmd, arg2);
start(argl, TRUE, FALSE); do_command(mic_cmd, ‘’); do_command{(mird_cmd, ’ ')
END;
ELSE examine_deposit;
END;
IF saved THEN call{save_fun, 'F,F’)
END;

VAR i:cmd_typ; ok: BOOLEAN; k,al,a2:str_typ;
BEGIN {command?l
alert(’’); aborted: =FALSE; repeat_ok:=TRUE; debug_counter: =0;
IF args=#0 THEN do_command{(reset_cmd, ‘C, #’)
ELLSE BEGIN
k:=parse(arags); a2:=args; al:=parse(a):
IF k=’ THEN command_repeat(k, al,az); ok:=k=’";
IF NOT ok THEN BEGIN
command_name: =k; msg(’’);
FOR i:=boot_cmd TO xq_cmd DO IF NOT ok THEN
IF command_ok(i, k,al,az2) THEN BEGIN
do_ctommand (i, unparse(ai, a2, "’)); k:=cmd_tablil. name; ok:=TRUE
END;
IF NOT ok AND NOT aborted THEN command_fileck, al, aa)
END;
IF repeat_ok AND NOT aborted THEN BEGIN
0ld_key:=k; old_argl:=al; old_arqgz: =az2
END
ELSE BEGIN old_key:=’’; o0ld_argl:=’"’; old_arg2:=’’ END
END
END;

BEGIN {frontend’
{initiel setup —- express csll to reset consoclel
command (#0);
{do naot continue if initial reset aborted?
1log¢{ “CONSOLE ONM: ‘+time(FALSE)?);
IF debugging QR NQT aborted THEN REPEAT command{(ask{(prompt. /2)) UNTIL quit;
log( ‘CONSQAGLE OFF: ‘+time(FALSE));
{close log filel
IF log_open THEN CLOSE(log_file?
END;
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'ERLAY FROCEDURE tables:
cad up all tne constant tables?

151 CONEOLER. PAS the table loadersk
{CONSOLER. PAS —-— scource file for Augment Engine Console (3 of 35) zw?

-

{rontaine routinese to load constent tablest

PEOCEDURE load_mi_tab;
{losd micTo instruction tasble —— lead i1is finished with instrs irn backend?
VAR zero:bhitsz_tup;

FROCEDURE x(i:m:_typ: n:etr_typii
REGIN
WITH mi_tabi{il DO BEGIN name:=n; bits:=zeroc END

END:

VAR 1:BYTE;

BEGIN {losd_mi_tabl
zerc. siz:=11; zero.bit_siz:=8;, FOR i:=0 70 10 DO zero. bitlil:=0;
y{clcpmod_mi, "CLCPMOD’); x(clexctx_mi, ‘"CLEXCTX ) x(clymemp_mi, "CLJMEMP ");
x{(cimerge_imi, "CLMERGE ‘), x(clusctx_mi, ‘CLUSCTX ), x(clvamod_mi, "CLVAMOD’);
x(dam_mi, 'DAM/); x{jump_mi, "JUMP’); x(klresl_mi, ‘KLRES1);
x{klree2_mi, 'KLRES2’); x(ldac_mi, ‘LDAC’); x(ldamar_mi, ‘LDAMAR’);
x{ldamemp_mi, ‘LDAMEMP "); x(ldar_mi, ‘LDAR’); x(lddev_mi, "LDDEV’};
x(ldholid_mi, ‘LDHOLD )i x(ldymemp_mi, ‘LDJMEMP '},
x(ldir_mi, 'LDIR’); x{(ldlpq_mi, 'LDLPQ’); x{(ldma_mi, ‘LDMA‘);
x(ldpc_mi, ‘LDPC); x(ldpcf_mi, ‘LDPCF’}); x(ldq_mi, ‘LDQ’);
x(ldgones_mi. 'LDAONES‘); x(lmhadr_mi, "LMHADR ’)};
x(lmhbkad_mi, 'LMHBKAD ), x(lmhent_mi, "LMHCNT ");
x(lmhetl_mi, "LMHCTL )i x(luhadr_mi, 'LUHADR “); x(luhctl_mi, "LUHCTL ’);
x(mapdis_mi, ‘MAPDIS’); x(memst_mi, "MEMST ); x(mhoff_mi, "MHOFF ’);
x{(mhon_mi, ‘MHON’); x{(mvd_mi, ‘MRD’); x{uhoff_mi, "UHOFF ");
x(uhon_mi, ‘UHON"); x(xac_mi, ‘XAC’); x{xam_mi, ‘XAM’);
x (xamemp_mi, “XAMEMP '}); x{(xar_mi, "XAR’); x(xcond_mi, "XCOND");
x(xdev_mi, "XDEV )i x(xiv_mi, "XIR"); x{(xgymem_mi, "XJIMEM’);
x(xgmemp_mi, "XJMEMP ’); x{(xloop_mi, "XLOOP’); x{(xma_mi, ‘XMA ‘),
x(xmbst_mi, "XMBST’); x(xmem_mi, "XMEM’); x(xmhadr_mi, ‘XMHADR");
x (xmhdatO_mi, "XMHDATO ), x(xmhdatl_mi, 'XMHDAT1 ");
x{xpc_mi, "XPC )i x(xpcf_mi, "XPCF’); x(xq_mi, ‘XQ@‘); x(xvhadr_mi, 'XUHADR ‘);
x(xuhdat_mi, “XUHDAT )i
x{zero_mi, ‘ZERO )

END;

PROCEDURE load _fld_tab;
{ioad micro instruction field table¥

PROCEDURE x(i: fld_typ: n:str_tup; p., 1:BYTE: d:dpuy_typ);
BEGIN

WITH ¢€1d_tabli] DO BEGIN name:=n; bit_zero:=p; bits_siz:=1; dpu:=d END
END;

HEGIN {load_+1d_tab¥
x(fld_evrr, "ERR’, 0,0, dpu_init); x(eeal_f1d, 'EEAL’, 0,1, eeal_dpy);
x(eefo_+1d, 'EEFO0’, 1,1, eefo_dpy); x(ldma_Ffld, ‘LDMA’, 2,1, idma_dpuy);
x({idisp_f1ld, "IDISP’, 3, 1, idisp_dpy)i x{(mwt_Ffld, 'MWT’, 4, 1, mut_dpy);
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x{saafma_+f1d:, "SAAFMA’, 5. 1, saafma_dpy’; x(po_+1d, ‘PO, 6,1, po_dpy);
x{spl_+1id, "SP1’,7, 1, spl_dpyl); x{cry_~Ffid: 'CRY’, 8, 1, cry_dpuyu);
x(asrc_Ffld, "ASRC’, 92,3, asrc_dpu)d)i x(afun_Ffld, ‘AFUN’, 12, 3, afun_dpy);
x(adst_fFf1ld, "ADST’, 15, 3, adst_dpy); x(alul_£fld, ‘ALUL’, 18,1, alul_dpy)i
x(ldar _f1ld, "LDAR’, 19, 1, ldar_dpyJ; x{(jycond_fid, *JCOND’, 20, 6, Jcond_dpu);
ximapf_+1ld, 'MAPF ", 2&, 4, mapf_dpy); x(spc_Ffld, ‘SPC’, 30, &, spc_dpuy);
x{jadr_+1d, ‘“JADR’, 34, 13, jadr_dpuy); x{rot_+f1d, 'ROT’, 50, &, rot_dpy);
ximask_F£f1id, 'MABK’, 56, by mask_dpy); x(dest_£f1ld, 'DEST’, 62, &, dest_dpy);
xtsp2_+fid, 'SP2, &8, 1, spe_dpy?i x(ycode_Ffld, "JCODE’, 69, 4, ycode_dpy);
x(acsel_#£1d, “ACSEL ', 73, 3, acsel_dpy);i x(d_f1ld, ‘D, 76, 6,d_dpyl;
x(cylen_fld, "CYLEN’, 82, 4, cylen_dpy); x(ifq_f1ld, "IFQ’,8&, 1, ifq_dpy);
x{dfq_~fid, 'DFQ’, 87, 1,dfq_dpylr; x(lit_Ff1ld, 'LIT’, 26,36, 1it_dpy)

END;

PROCEDURE load_reg_tab;
{load machine Tegister table’

PROCEDURE x(i:reg_typ; n:str_typ; 1:BYTE; wr,rd:mi_typ);
BEGIN
WITH reg_tablii DO BEGIN
name: =n; bits_siz:=1: mi_to_wr:=wr; mi_to_rd:=rd
END
END:;

REGIN {leoad_reg_tab’
x{reg_ert.: ‘ERR’, 0, zero_mi, zero_mi);
x(amem_veg. 'AMEM’, 3&, dam_mi, xam_mi);
x{amemp_reg, ‘AMEMP ’, 10, ldamemp_mi, xamemp_mi);
x{ar_reag, ‘AR, 36, ldar_mi, xar_mi);
x(dev_reg, 'DEV’, 5, lddev_mi, xdev_mi);
x{ir_reg, "IR’, 36, 1dir_mi, xir_mi);

x{ jymemp_req, 'JMEMP’, 10, 1d ymemp_mi, x ymemp_mi);
x( ymem_reg, 'JMEM’, 14, zero_mi. x ymem_mi);
x(lp_rea, 'LP ", 1& zero_mi, xloop_mi);
x{ma_reg, 'MA’, 3&, ldma_mi, xma_mi);
x{mem_veg, ‘MEM’, 35, 1dhold_mi, xmem_mi);
x{pec_vreg. ‘PC’, 36, 1dpe_mi, xpc_mi);
x{(pcf_vreg, ‘PCF’, 36, ldpcf_mi, xpcf_mi);
xlg_vea, Q' 3&, 1dgq_mi, xg_mi);
s{mbet_reg. ‘MBET’, 36, zero_mi. xmbst_mi),;
xtac_vreg, ‘ACY, 36, 1dac_mi, xac_mi)d;
x{hold_reg, 'HOLD’, 36, 1dhold_mi, xmem_mi);
x(am_reg, ‘A, 36, dam_mi, xam_mi)

END;

PROCEDURE load_dpy_tab;
{lcad displauy item table?>

{34546789012345&787012345467890123454678701234567890123456789012345467879012345678

Load: LOADFILE State: Running Remote: Inactive
MRBRK=00030GC0O MLOOQO0CI=00Q0C0O, , Q00000 /000 DMALOOQCOO001=000000. ,» 000000
PS=000000. , S02G00  MA=000000, . O0Q020 AR=200000,, 00002C MEM=000000, , 000000
IR=0000C0, , ODOD00 Q@=0000090., , 000000 LP=000000 ACLCOI=000000, , 000000

JMEMICGOCOI=00000 DEV=00 AMEMP=0000 AMEMCO0Q0 1=000000., , 000000

UBRK=00000 MIC=00000 0BUS=000000, , 000000 ECBUS=000000, , 000000
LC=0FF TC=0FF Branching MI=Q0C0QC00C0000000000000000000C0
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EEAL=D EEFL=0D LDMA=0 IBISFP=0 MWT=0 SaAFMa=0 PO=0 3SP1=0 CRY=D
ABRC=0  AFUN=0 ADST=0 ALUl—U LDaAR=0 JCOND=0OQ

FMAPF=00 SP”mOW JADR=OOOOO ROT=00 MASK=00 LIT=000000,, 000000

DEST=00 SPzZ=0C JCODE=QO CSEL=0 D=00 CYLEN=00O 1IFQ=0 DFQ@=0

13345&78901””’5&/89012345c78901“3446/87012344@78901 345467850123454£7890123456%

FPROCEDURE x (i dpu_typ: ®.y,»1:BYTE: d:str_typ):

CEGIN
WITH dpy_t=h0iJ DO BEGIN
x_po-:=x; G _pos:=y; desc:=¢d; wvalue:=’'";, value_siz:=1
END
ErD;

BEGIN {load_dpu_tabl
x{line!l dpuy:1,1,79 "7); x(line2_dpy,1,2,79 ') x(linel3_dpy, i,3,7%2, "");
x(lined_dpu,1,4,79, ") x(linedS_dpy,1,5,79, "7);i x(lineb_dpy:1,6,7F:7"7')i
¥x{line7_dpuy, 1,7:79, %) x(line8 _dpy,1,8,79, "7); x(line9_dpy.1,9,79, )i
x(1linel®_dpy, 1.106,7%, /73 x{(linell_dpy, 1,111,799, 7’); x(linel2_dpy., 1, 12,79, '’}
x{load_dpy, %, 1,8, ‘Load: ‘)i x(run_dpy,30,1,7, ‘State: “;
x{remote_dpy, %4, 1, 10, ‘Remote: ‘); x{(mbrk_dpy.,3, 2,6, "MBRK="');
x (mad d[_'U) 18, e,6, ‘ML) x{m dpg' 26, 2,12, ‘1= x{ecc dpl_l 42,2,3: 77 )i
x (dmaad dpu»4,,=.8,'DNA['), x(dms dpg 61, 2,12, 71=");
x(pc_dpg» 3,2, 1, 'PC="); x{(ma dpgl 22, 3: 12, '"MA="); x(a‘r‘_dpg; 41,3, 12, ‘AR=");
x(mem_dpuy., 99,3, 12, "MEM="); x(ivr_dpy, 3, 4,12, "IR="); x(q_dpy.,23, 4,12, 'Q=");
x(lp_dpg.4;:4,6;’LP='); x{acad_dpy, 36, 4,2, 'ACL ") x(ac_dpy., &61.4,12, 'I="1;
x(ymemp _dpuy., 9, 5,4, "IJMEML"); x(jymem_dpuy, 18,5,5, 'I=");
x{(dev_dpy,30,5,2, 'DEV="3; x(amemp_dpy, 38, 5, 4, "AMEMP="};
x(amemad_dpu, 52, 5, 4, "AMEML *); x{amem_dpy. 61,5,12, "I="');
x{ubrk_dpy. 4, 6,95, ‘UBRK="); x(mic_dpy, 16,6, S, '"MIC=");
x{obus_dpy, 28, 6,12, ‘OBUS=’); x(eocbus_dpy. 57,6, 12, ‘'EOBUS=");
x(le_dpy, 3,8, 5, 'LC="); x(tc_dpy.,12,8,5, ‘TC="); x(br_dpuy.21.8,9, *’);
x{mi_dpuy, 35,8, 30, '‘MI="}; x(eeal_dpy, 3,9, 1, '"EEAL=");
x(eefo_dpuy, 11,91, 'EEFO="); x(ldme_dpy.20,F, 1, ‘LDMA=");
x(idisp_dpy,»3C, 7, 1, ‘IDISP="'); x{mwt_dpy,41,%, 1, 'MIT=");
x(saafma_dpy, 48, 9, 1, ‘SAAFMA="); x(po_dpy, 60:.9,1, ‘PO=");
x{spl_dpu, &6, 9,1, 'SP1="); x{(cry_dpy, 72,9, 1, '"CRY=");
x(aerc_4dpy, 32, 10,1, ‘AB5RC="); x(afun_dpu, 11, 10,1, ‘AFUN="’);
x(adst_dpy., 20, 10,1, ‘ADST="); x(alul_dpy,31,10,1, ALU1=");
x(ldar_dpy, 40, 10.1, ‘LDAR="); x(jcond_dpy, 49, 10,2, 'JCOND=");
x{mapf_dpy,3,11.2, '"MAPF="); x(spc_dpy, 12.11,2, ‘SPC="1};
x{jadr_dpy., 20,11, 95, "JADR="); x(rot_dpuy,32,11,2, ‘ROT=");
x{mask_dpy, 40, 11,2, ‘MASK="); x<(dest_dpy.,3, 12,2, ‘DEST=");
x{sp2_dpy., 12, 12,1, "SP2="); x(jcode_dpuy, 1%9: 12,2, ‘VCODE="');
x{acsel_dpu.,30, 12,1, ‘ACSEL="); x{d_dpy,43,12,2, ‘D=");
xfcglen dpu,49,1=,=.’CYLEN*’), x(ifq_dpy, 59, 12,1, "IFQ=");
x(dfq_dpuy, 6&, 12,1, 'DF@="); x(lit_dpy, 51,111,112, 'LIT=");
x(dd_dpg.l.l.c,"); x{dpy_init, 1,1,0, ")

ENDi;

FROCEDURE 1lnad_cmd_tab;
{load command tablel

PROCEDURE x(i:cmd_typ; n:str_typ;, a:BYTE; pl.pa,d:str_typ)i;
BEGIN
WITH cmd_tsblil DO BEGIN
name:=n; eq_s<siz:=a; argl_desc:=pl; arge_desc:=p2; cmd_desc:=d
END
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BEGIN {load_cmd_tabl)
x(bits_fun, 'BITE’, 2, ‘bits’, ‘siz,bit_siz, LEFT/RIGHT’, ‘Convert bits. ")
x{break_fun, ‘BREAK’, 4, ‘micro™, addr/ON/OFF ", ‘Lcount, delayl’, '‘Break point. 'Y
x{build_*fun, ‘BUILD’, 2, ‘file name’, ’'’, ‘Build binary load file. ');
x{cpuob_fun, ‘'CPUCR’, 2, 'yes™’, °’, ‘CPU controls OBUS. 7);
x{cty_Ffun, ‘CTY ', 2, 'Lyes™l’, *’, ‘Remote CTY mode. "),
x(dump__fun, 'DUMF, 1, ‘micTo?’, ‘Lfile/begin, endl’, ‘Dump memory. ‘};
x{enahst_+fun, 'ENAHST’, 2, ‘yes?’, ’’, ‘Enable historuy recording. ');
x(exec__fun, 'EXEC‘, 2, “instr’, ‘clock?’; ‘"Execute(and clock) instr. ’);
x(fld_fun, ‘FLD’, 1, ‘field name’, ’'’, ‘Convert field name. ’);
2(init_fun, "INIT’, 4, ‘send?’, *’, “Initialize (and cend) flags. ‘)i
x(init2_fun: "INIT2’, 5, ‘Conl’, ‘Loffl’, '"Read/write INITZ2. ’);
x{inits_fun, "INITS’,5, ‘all1?’, *’, ‘Send (2ll) inits. ’);
s{instrs_fun, "INSTRS’, 3, ‘file name’, '’, ‘Load constant instructions. ’);
x{iora_fun, ‘IDRA’, 4, ‘Lonl’, ‘[offI’, ‘Read/write IORA. ')
x{iorb_Ffun, “IORB’, 4, ‘Lonl’, ‘Loffl’, 'Read/write IORB. ’);
x(gjump_fun, 'JUMP’, 1, ‘sddress’, ’‘, ‘Build jump instr. 7);
x(load_fun, 'LOAD’, 1, ‘micro?’, ‘file,code’: ‘Load slow, verify,check, fast. ’);
x(mi_fun, ‘M1, 2, 7instr“, ’/’, ‘Translate instruction. 7);
x{mmactrl_fun, ‘MMACTRL ', 2, ‘Conl’, ‘Loffl’, ‘Read/write MMACTRL. ’);
x(rdac_fun, ‘RDAC’, 4, ‘AC number’, ’‘, 'Read AC. ’);
x{(rdam_Ffun, ‘RDAM’, 4, ‘address ‘, “indexed?’, ‘Read AMEM. ");
x(rddma_Ffun, ‘RDDMA’, 5, ‘address ‘., '’, ‘DMA memory read. ‘);
x(rdecc_+fun. ‘RDECC ', 4, ’’, *’, ‘Read memory ECC. ’);
x(rdhst_fun, ‘RDHST ', 3; ‘micro?’, ‘Lindex, relative?l’, 'Read history. ’);
x(rdhsti_fun. 'RDHSTI’, &, ‘relative?’, ‘micro?’, ‘Read history index. ');
x(rdm_fun, 'RDM’, 3, ‘address’, ’’, 'Read memory. ’);
x(rdmi_fun, ‘RDMI’, 4, ’’, ’’, ‘Read micro instruction. “);
x{rdmic_fun, ‘RDMIC’. 5, *’, *’, ‘Read micro instruction counter. ’);
x{rdob_+fun, ‘RDOB’, 4, ‘10ad?’, ‘eobus?’, ‘(Load and) read QOBUS. ");
x{(rdport_fun, 'RDPORT’, 3, ‘port’, '’, 'Read port. ');
x(rdreg_fun, 'RDREG’, 3, ‘register’, ’, ‘Read register. ');
x{rdst_fun. ‘RDST’, 4, "/, ’’, 'Read status items. ’);
x{rdstlp_+fun, '‘RDSTLP’, 5, ’’, ', ‘'Read status loop. ‘)i
x{rdum_fun., ‘'RDUM’, 4, ‘address’, °’, ‘Read micro memory. ‘);
x{reg_fun: 'REG’, 2, 'Tegister’; ', 'Register name conversion. ‘);
x{reset fun, 'RESET’, 4, ’’, °’, 'Reset system after board change. ’);
2 {run_Fun, 'RUN’, 2, "yes?’, ' ’, 'Run/Stop CPU. ’);
x(save_*fun.: ‘SAVE’, 2, ‘yes?’, ‘farce?’, ‘Save MIC and MI. ’);
x(setfld_Ffun, 'SETFLD’', 4, ‘instr’, ‘field, value’, ‘Set field value. ');
x(shift_fun, 'SHIFT’, 2, ‘count’, *’, ‘Shift load registers. ');
x(step_*Ffun, ‘STEP’, 3, “10ad?’, ‘count’, ‘Step (and load) micro instr. ’);
x(sysid_fun, ‘SYSID’, 2, ‘system number?’, °’, ‘Read system number or type. ‘)i
x(talk_fun. ‘TALK’, 2, ‘remote?’, ‘Lmessagel’, ‘Talk message mover. ’);
x(test_fun, "TEST’, 2, ‘number’, "/, ‘Execute test routine. ’);
x({wrac_fun, "WRAC ‘, 4, ‘AC number’, ‘value’, ‘Write AC. *);
x{wram__fun, ‘WRAM’, 4, ‘address, value’, ‘indexed?’, ‘Write AMEM. ‘)i
x(wrdma_fun, “WRDMA’, 5, “addrecs’, ‘value’, 'DMA wr memotry. ")
x(wrhsti_fun, "WRHSTI‘, 4, ‘index, relative?’, ‘micro?’, ‘Write history index. '};
s (wrm_fun, "WRM’. 3, ‘address’, ‘value ', "Write memory. ');
s {wrmi__fun, "WRMI‘, 4, ‘instr’: ‘section’, ‘Write micro instruction. ’');
x(wrmic_fun. ‘WRMIC’, 3, ‘addrecc’, ‘first?, load?’, "Urite MIC. ’);
x(wrob_fun, "WURCR“, 4, ‘value’, "7, ‘¥Write obus. ");
x(wrport_fun, "WRPORT’, 3, ‘port’, ‘value’, ‘Write port. 'J;
2 (wrreg_fun, "WRREG’, 3, ‘register’, ‘value’, ‘Write register. 7);
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x(wrum_fun, ‘WRUM’. 4. ‘address’, “instr:zection’, ‘Write micro memory. “J);
(boot_umd. ‘BOOT’, 2, "IMICRO/MACRO1’, ‘', ‘Bootstrap operation. 7);
{build_cmd., "RUILD’. 2, ‘file name’, ’’, ‘Build BIN file from MLD. ’);
{call_cmd. ‘CALL’, 2, “function’, ‘[parameter(s)]’, ‘Call backend function. *);
{gcs_cmd, ‘05, &, ‘Lecount/#37, 7/, '#Clock step. ")

ty_cmd, ‘CTY 7,2, “Lmged’, “#’, ‘Connect to CTY. 7):

c_cmd, ‘DAT ', 3, “AC number ', "value’, '#Deposit into AC. 7))

_omg, ‘DAM’. 3, ‘address’, ‘value’, "¥Deposit into AMEM. ’);

‘DAMI’, 4, ‘address’, ‘value’, “#Deposit intoe AMEM(I:. 7);

AMP /. 4, ‘value’, *7, ‘#Deposit into AMEM{(P). ’J;
nd. ‘RD’,2, 77, 77, ‘2Display all registers. ")

¢, 'DE’, 2, ‘address’, ‘value’, ‘"#Deposit main memory”’);:
(¢mrd_cmd, 'DMRD’, 3, ‘address’, ‘', ‘DMA memory read. ');
s{dmwre_cmd, 'DMWRT ", 3, ‘addrecss’, ‘value’, "7#DMA memory write. 7);
x(dump_cmd, ‘DUMP 7, 2, "file’, 'IMICRO/MACRO3’, ‘¥Dump micToOo OT macro memorTy. ’ )i
x{ex_cmd, 'EX’, 2, “address’, *’, "#Examine memorTy. ‘)i
x(help_cmd, “%’, 1, “Lcommendl’, *’, ‘Describe command. ’);

x{histery_cmd, ‘HISTORY’, 2, ‘[offsetl’, '[filel’, '#History &enalysics. 7))

x(idle_cmd, "IDLE’, 2, YOFF, MIC, OBUS, DMA’, "%, “Idle dpy. 'J;
x(ldac_cmd, 'LDAC’, 4, ‘value’, 7", "#¥Losd AC{(DEV). 7);
*{ldamemp_cmd, 'LDAMEMP “, 4, ‘value’, ", "#Load AMEMP. ');
x{ldar_cmd, "LDAR’, 4, ‘value’, *’, ‘#¥Load AR. “);
x{ilddev_cmd, 'LDDEV’, 3, ‘value’, *’, ‘#Load DEV. 7);

x{ld gmemp_cmd, "LDJMEMP ', 3, ‘value’, * ', "#Load JMEMP. 7);
x(ldhold_cmu, "LDHOLD’, 3, ‘value’, 7/, ‘*L_oad HOLD. 7
x(ldir_cmd, 'LDIR’, 3, ‘value’, ' ', '"#Load IR. ');
x(ldma_ctmd. 'LDMA’, 4, ‘value’, ’’, "#Load MA. ');
x(ldpc_cmd: ‘LDPC’, 4, ‘value’, ', ‘*LLoad PC. ")
x{ldpcf_cmd, '"LDPCF, 5, ‘'value’, 7, ‘#Load PCF. )i
x{ldq_cmd, "LDG’, 3, "value’, *’, "#Load Q. 7);

x{(load_cmd, 'LOBAD’, 3, ‘file’, "IMICRO/MACRO, CHECK/VERIFY1 ", "#Load memory. *);
x(macro_cmd, '"MACRO’. 2, 'DEFINE/ERASE’, ' ‘, 'Macro facility. ');

x{mbrk_cmd., ‘MBERK’, 3, ‘addrecs/0OFF ', “Ccount, delayll’, ‘#Macro break. ‘)i
¥r(mgo_cmd, ‘MG0’, 2, ‘address’, ‘Lbreakl”’, '#Macro start and go. ’)i
x{mic_cmd, "MIC’, 3,7, ", ‘'Display MIC from status. ’);
x(miload_cmd, "MILDAD’, 3, ‘"[LA,B,C1’, ‘Linstrl’, “#Load MI(section). 7);
x{mird_cmd, '"MIREAD’, 3, °7’, 7/, ‘#Read current MI. “);
x(mmload_cmd, "MMLOAD’, 3, ‘LA, B,C1’, ‘Laddress [instrll’, '#Load UMEM. ’);
x(mmrd_cmd: ‘"MMREAD’, 3, “address ‘, "CDISPLAY]’, ‘#Read UMEM. 7);

x{modem_cmd, ‘MODEM’, 2, "ICTY)’, “Lcontroll’, ‘Communications port. 7);
x{mstart__cmd, 'MSTART’, 2, ‘address’, ‘Lbreakl’, ‘#Set macro start address. ’)};
x(quit_cmd, 'QUIT’,1,’7, ’’, 'Exit console program. ‘)i
x(rdobus_cind, "RDOBUS’, 3, 'LTRUE/FALSEJ ', ’‘, ‘Read(load) obus. *);
x(rdstatus_cmd, 'RDSTATUS’, 3, */, *’, ‘Read status loop. ')
s(remote_cmd, 'REMOTE’, 3: ‘ON/OFF ‘, ‘[passwcrdl’, ‘Remote access. ‘);
x{reset_cmd, "RESET’, 3, ‘[address/INITS/SYSTEM/CONSOLE]’, ‘%, ‘Reset suystem. );
x{run_cmd, ‘RUN', 2, ’7, 7', “*Run system. ')
x(set_cmd, "SET ", 2, "[DEBUG/LOCK/LOG/QUIETI’, 'LON/OFF1‘, ‘Set flags. “);
x{ss_cmd, 'S5’, 2, ‘Lcountl’, ’’, 'Single step micro instruction. *);
x(stop_cmd, ‘ETOP’, 2, 7/, '/, ‘Btop system. ’);
x(talk_cmd, "TALK’, 2, 77, ’’, ‘Enter talk mode. ’);
x(test _cmd, "TEST', 2, "Cnumber/%*1“, '[#3 7, ‘Execute test routine(s). ’);
x{type_cmd, "TYPE’, 2, ‘file name’, ‘Imatchl’, ‘Display contents of a file. ');
x{ubrk_cmd, "UBRK’, 2, ‘address/0OFF’, ‘Lcountl’, ‘#MicTro break point. ‘};
x(ugo_cmd, ‘UR0D’, 2, ‘address’, ‘[breakl’, ‘#Start micro execution. *};
x(ui_cmd, ‘UI’, 2, 'field’, ‘value’, ‘#Set micro instr field. ’};
x(ustart_cmd, 'USTART ’, 2, ‘address’, ‘Lbreskl’, ‘#5et micto start address. ’};
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r{wrobus__cmd, “WROBUS’, 2, ‘value’, **, "¥Write obus. ’);
2{xac_cmd, "XAC’, 3: 'AC number’, '/, "#¥Examine AC. ’);
x{xam_cmd, "XAF’, 3, ‘address’, * ", "®¥Examine AMEM. ');
x(xami_cmd, "XaM1I ‘. 4, ‘address’, 77, ‘#Examine AMEM(I). *);
i{zamp_cmd, "XAMP ', 4, 77, '/, ‘#Examine AMEM(P). ‘),
x{zamemp_cmd, "XAMEMP ‘', 4, 7/, 7/, ‘#Examine AMEMP. ’)};
x{xar_cmd, 'XAR’, 3, 7/, 7/, “#Examine AR. 7);
x{xdev_cmd, ‘XDEV’, 2, '/, *’, '#Examine DEV. ’);
x{xir_cmd, ‘XIR’, 2, 77, * 7, "#¥Examine IR. ’);
x{x gmem_cmd, ‘XJMEM’, 5, */, * %, ‘#Examine JMEM(P). "),
x(xgmemp_cmd, 'XJMEMP /, &6, 7/, 77, “#Examine JMEMP. ’);
x(xlp_cmd, "XLP*:2, 7/, 7/, "#Examine LP. ’');
x{xma_cmd, "XMA’, 3, 7.’/ '#Examine MA. ’');
x{(xmem_cmd, ‘XMEM’, 4, '/, ', '#*Examine MEM. ")
x{xpc_cmd, ‘XPC*. 3, *7, ', ‘*Examine PC. ');
s{xpcf_cmd, ‘XPCF’. 4, "%, 7, ‘#Examine PCF. ’);
xixq_cmd, "XG’, 2,7, 7, ‘*Examine Q. ')

END;

VAR 1:BYTE: c:CHAR;
BEGIN {tables?
load_mi_t%tab;, load_fld_tab; losd_reg_tab; load_dpy_tab; load_cmd_tab;
{load character and digit tables?
FOR i:=0 TO 2 DO cher_tablil:=CHR(ORD(’0’)+i);
FOR i:=10 TO 16 DO char_tabliJ: =CHR(ORD(’A’)+i-10);
FOR c:=CHR(Q) TO CHR(127) DO digit_tablcl:=-1;
FOR c:=‘0’ TO ’‘P‘ DO digit_tablLcl:=0RD(c)=ORD(’0");
FOR c:=’A’ TO ‘F’ DO digit_tablLcl:=0ORD(c)-ORD(’A‘)>+10;
{load test datal
oct_to_bhits(’/0OFF’, test_bits[11,88); oct_to_bits('ON‘, test_bitsl21,88);
cct_to_bits(/0ODD’, test_bits(31,88); oct_to_bits(’EVEN’, test_bits[41,88)
test_bytelld:=oct_int( '0OFF’) AND $FF;
test_butel2l:=0ct_int(‘ON’) AND $FF;
test_bytel33:=0ct_int(’0DD’) AND $FF;
test_bytel4]: =oct_int(’'EVEN’) AND $FF
END;

BEGIN
log_open: =FALSE; log_ok:=FALSE;
debugging: =initial_debugging; debug_counter:=0;
alert(/CONSOLE ‘+version+edit); debug(’/BREAK: ‘+hex_word(QOFS(debug_break))?
interrupts{TRUE); tables; frontend; interrupts(FALSE); CLRSCR
END.
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PROGRAM list:

{TURBO-PASCAL compiler switches, IBM-PC version?}
{SR~- subscript checks>

{2V~ value checks?

{zU- xon/xoff}

{E£I+ i/0 check’

{€C- control-c?>

{$K- stack check>

CONST names_cize=1000;

TYPE
string_type=STRINGI[BOI;
Tegister_type=RECORD ax,bx,cx,dx,bp,si,ds,es, flags: INTEGER END;

VAR

printer: TEXT;

aborted: BOOLEAN;

side: INTEGER;

lines_printed: INTEGER;

page_number: INTEGER;

start_page: INTEGER;

print_on: BOOLEAN;

name_count: INTEGER:

names: ARRAYL1. . names_sizel OF RECORD name: STRINGL20J; number: INTEGER END;

PROCEDURE uppercase(VAR s:string_type);
VAR 1i: INTEGER:;
BEGIN
FOR i:=1 TO LENGTH(s) DO sCil:=UPCASE(s[il)
END;

FUNCTION time(get_time: BOOLEAN): string_type;
CONST
time_code=%$2C; date_code=%2A;
monthn: ARRAYL1..12]1 OF STRINGL3]1 =
(‘Jan’, ‘Feb’, ‘Mar’, "ApT’, ‘May’, ‘Jun’, 'Jul”’, ‘Aug”’, ‘Sep’, ‘Oct’, 'Nov‘, ‘Dec’);
VAR regs:register_type; d,h,m,s: STRINGL2];, y:STRINGL41]:
BEGIN
WITH regs DO BEGIN
IF get_time THEN ax:=time_code SHL 8 ELSE ax:=date_code SHL 8;
MSDOS(reas);
IF get_time THEN BEGIN
STR(cx SHR 8:0, h); STR(cx AND $FF:0, m); STR(dx SHR 8:0, s);
IF LENGTH(h)<2 THEN h:='0’+h;
IF LENGTH(mM)<I2 THEN m:=‘0‘+m;
IF LENGTH(s)<2 THEN s:='0"+s;
time:=h+". "+m+’: "+¢
END
ELSE BEGIN
STR{cx:4,y); STR(dx AND $FF:0, d); y:=COPY{(y,3,2);
IF LENGTH(d){2 THEN d:=’0'+d;
time:=d+’'~'+monthldx SHR 81+ '~'+y
END
END
END;
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LIETING: LIST. Fab 13=-AUG-BS L1002

PROCEDURE finich_page;
VAR 1: INTEGER:
REGIN
IF print_on THEN BEGIN
FOR i:=1 T2 &é1-lines_printed DO WRITELN(printer):
IF sige«»2 THEN WRITE(printer, ’ ’)s
WRITE(printer, ’ ‘:35, 'Page ’,page_number:0, ™M, "L);
END;
page_number: =page_number+1; print_on: =page_number>=start_page;
WRITE(™M, pzge_number:3); linecs_printed: =-1
END;

PROCEDURE page_check(title: string_type):
BEGIN
IF linee_printed=60 THEN finish_page;
IF lines_printed:{0 THEN BEGIN
CASE side 0OF
0::
1:1F (page_riumber MOD 2)=0C THEN print_on:=FALSE;
2:1F (page_number MOD 2)=: THEN print_on: =FALSE;
END;
IF print_on THEN REGIN
WRITELM(printer);
IF side<lx2 THEN WRITE(printer, ‘Y; WRITELN(printer, title);
WRITELN(printer)
END;
lines_printed: =3
END
END;

PROCEDURE print(line,title:string_type);
BEGIN
page_check(title);
IF print_on THEN BEGIN
IF side<Z2 THEN WRITE(printer., ’ ‘)i WRITELN(printer, line)
END;
lines_printed: =lines_printed+l1
END;

PROCEDURE index_name(line:string_type; pege_number: INTEGER);
PROCEDURE zap(i: INTEGER); BEGIN IF i>0 THEN DELETE(line, i, LENGTH(line)) END;
VAR 1, j: INTEGER;
BEGIN
IF POS('OVERLAY ‘,line)=1 THEN DELETE(line, 1,8);
IF POS(’PROCEDURE “,1line)=1 THEN DELETE(line, 1,10)
ELSE IF POS(’'FUNCTION “,line)=1 THEN DELETE(line, 1,9)
ELSE line:="’";
zap(POS(’(7,1ine)); zap(POS(’: ‘,1linel)); zap(POS(‘; ’,line));
zap(POS(’% ", 1ine)); zap(POS('{’,1line));
IF line<>’’ THEN BEGIN
uppercase(line);
IF name_count=0 THEN i:=1
ELSE BEGIN
i:=0, yJ:=1;
WHILE (j<=name_ctount) AND (i=0) DO BEGIN
IF line<namesl jl. name THEN 1i:=j;
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Ji=g+l

END;

IF i=0 THEN i:=name_count+1
END;
FOR j:=name_count DOWNTO i DO namesl j+131:=namesl )3;
name_count: =name_count+l;
namesCil. name: =line; nameslil. number:=page_number

END
END;

FUNCTION abort: BOOLEAN;
VAR c: CHAR;
BEGIN
IF KEYPRESSED AND NOT aborted THEN BEGIN
WRITELN; READCKBD, c);

REPEAT
WRITE( ‘Continue? ’); REPEAT UNTIL KEYPRESSED:;

READ(KBD, c)i c:=UPCASE(c); WRITELN(c)
UNTIL ¢ IN LY’ 'N’3;
aborted:=c='N’; IF aborted THEN print( ###ABORTED###‘, 7}
END;
abort: =aborted
END;

PROCEDURE include_file(line, title: string_type);
VAR input: TEXT:
PROCEDURE do_include;
PROCEDURE zap(i: INTEGER): BEGIN IF i>0 THEN DELETE(line, i, LENGTH(line)) END;
BEGIN
IF line<>’’” THEN IF UPCASE(lineL11)='I’ THEN BEGIN
line: =1line+’ ?’; REPEAT DELETE(line,1,1) UNTIL linel[11<>’ “;
zap(POS(’ ’,line)); zap(POS(‘}’,1line)); zap(POS(’#)’,1ine));
IF POS(’. “, 1ine)=0 THEN 1line:=line+‘. PAS’;
WRITE(™M, ‘s line);
ASSIGN(input, line); (#3I-%#) RESET(input); (#$I+#)
IF IORESULT=0 THEN BEGIN
title:=title+’ (‘+line+’)’; uppercase(title);
WHILE NOT EOF(input) AND NOT abort DO BEGIN
READLN(input, line); print(line, title); index_name(line, page_number);
END;
CLOSE(input)
END
ELSE BEGIN WRITE(’ NO FILE’); DELAY(1000) END:
WRITE("~M); CLREOL
END
END;

BEGIN
IF COPY(line, 1,3)="(%%$’ THEN BEGIN DELETE{(line, 1, 3); do_include END

ELSE IF COPY(line, 1,2)="{¢’ THEN BEGIN DELETE(line.,1,2); do_include END
END;

PROCEDURE list_index(title:string_type);
VAR i, j. p: INTEGER:;
BEGIN
WRITE(™M); CLREOL:; WRITE(’INDEX... ’);
IF side=2 THEN 1i:=101 ELSE i:=1;
WHILE (i<name_count) AND NOT abort DO BEGIN
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WRITELMN(grinter);
iF side« 2 THEN WRITE(printer., ’ ‘Yi WRITELN(printer, title);
WRITELM(pTinter);
FOR y:=1 T4 50 DO BEGIN
IF sided2 THEN WRITE(printer, ’ ¥
IF i<{=name_count
THEN WRITE(printer, ’ ‘: 5, nameslil. name: 20,
i =i+30;

IF i1<{=riame_count

’

THER WRITE(printer, ’ ‘.10, nameslil. name: 20, ' ‘ynameslil. number: 3);

WRITELMN(printer);
i:=1i+1-50;
END;

i:=1+50; IF side»0 THEN i:=i+100;
WRITE(printer, ~L);
END;

WRITE(™M); CLREOL

END;

V&R input: TEXT: line, name, title: string_type; err: INTEGER;
BEGIN

m

aborted: =FALSE;

ASSIGN(printer, 'LST: /)i REWRITE(printer);
WRITELN{ ‘PROGRAM LISTER )i

lines_printed: =—1; page_number:=1; name_count: =0;
start_page: =1, side:=0;

IF PARAMCOUNT>0 THEN BEGIN

name: =PARAMETR(1);

IF PARAMCOUNT>1 THEN VAL (PARAMSTR(2), start_page, err);
IF PARAMCOUNT=2 THEN VAL(PARAMSTR(3),side, err)
END y
ELSE BEGIN

WRITE(’FILE: ‘); READLN(name);

WRITE(/STARTING PAGE: ‘); READLN(start_page);

WRITE(’SIDE (0,1,2): ‘); READLN(side)

END;
WRITELN(/LIST: ‘,name, ” START: ’‘,start_page:0,’ SIDE: ’,side
print_on:=ctart_page=1;
IF POS(’. ', name)=0 THEN name:=name+‘. PAS"’;
ASSIGN(input: name); (#%3I-%) RESET(input); (#$I+3#)
IF IORESULT<>0 THEN WRITELN(‘NO FILE. 7))
ELSE BEGIN
title:='LISTING: ‘+name+’ ‘+time(FALSE)+’ ‘+time (TRUE);
uppercase(title); WRITELN(title); WRITE(1:3);
WHILE NQOT EOF(input) AND NOT abort DO BEGIN
READLN(input, line); print(line, title);
include _filef(line, title); index_name(line,page_number)
END;
CLOSE(input); finish_page;
WRITELN( 'READY TO LIST INDEX. ‘); READLN;
list_index(title);
MND;
LOSE(printer)

o m
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11-Dec-84 Augment Engine (KL) #117 Console V2.610 15: 33:07

Load: KLEROOT State: Stopped Remote: Of f
MBRK=0FF MLOO004L7 1=000005, , 0OO004 /000 DMALOQOOOOI0I=000000, ,017645
PC=000000, , 000035 MA=400000,,005000 AR=430330, ,230000 MEM=000000, , 000000
IR=000000, , 017645 2=000000, , 000000  LP=002734 ACLOO01=000000, , OO2400
JMEMLOOO11=12146 DEV=37 AMEMP=03I35 AMEML00161=001600,, 160016
UBRK=0FF MIC=17645 0OBUS=450530, , 230000 EQRUS=777777,,777777
LC=0ON ... TC=0FF Branching MI=00316777777767376Z7777441353023
EEAL=0 EEFQ0=0 LDMA=0Q IDISP=0 . MWT=0 SAAFMA=1 FPO=1 SP1=0 CRY=0Q
ASRC=7 AFUN=3 ADST=7 ALUL=1 ' LDAR=1 JCOND=77+""
MAPF=17." S8PC=77 - JADR=14&774 ROT=77 MASK=77
DESTﬁZ}&'8P2=Q JCODE=01 ACSE =q$ , D=Z%0 CYLEN=04 IF@=1 DF@=1

MMLOAD: UMEMLO70701=003167777777673763777744153023

Continue? N

-—— w. o=

MMLOAD 7070

11-Dec—-84 Augment Engine (KL) #117 Console V2.610 15:34:08

Load: KLROOT State: Stopped Remote:Off
MBRK=0FF MLOO00O&L7 1=000005, , 000004 /000 DMALOQOOOOO30]1=000000, ,0174645
FC=Q00000,, 000035 MA=4Q00000,,003000 AR=450530,,230000 MEM=000000, , 000000
IR=000000, ,017645 @A=000000Q, , 000000 LF=002734 ACLOO1=000000, , 002400
JMEMLO0011=12146 DEV=37 AMEMF=03I5 AMEML0OO161=001600, ,160016
UBRK=0FF MIC=17645 OBUS=450530, , 230000 EOBUS=777777,,777777

LC=0N TC=0FF Branching MI=003167777777673763777744133023

EEAL=0 EEF0O=0 L.DMA=Q IDISF=0 MWT=0 SAAFMA=1 FPO=1 §8F1=0 CRY=0
ASRC=7 AFUN=Z ADST=7 ALUL=1 LDAR=1 JCOND=77

MAFF=17 SPC=77 JADR=1&774 ROT=77 MASK=77

DEST=71 SF2=0 JCODE=01 ACSEL =5 D=30 CYLEN=04 IFQ@=1 DF@=1

MMLOAD: UMEMLO70711=00Z167777777673763777744153027

MMLOAD 7070
MMLOAD 7071
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Mode Suffix Source Destination

Basic E AC

Immediate The word 0.FE AC

Memory AC E

Self E E, but also AC
if A is nonzero

MOVE

[ 200 m] a4 i x | y

o 67 89 121314 . 1718 35

Move one word from the source to the destination specified by M. The
source is unaffected, the original contents of the destination are lost.

MOVE Move 200
MOVEI Move Immediate 201
MOVEM  Move to Memory 202
MOVES Move to Self 203

Notes. MOVEI loads the word 0,E into AC. If A is zero, MOVES is a no-
op that writes in memory; otherwise it is equivalent to MOVE except that
it writes in memory.

MOVS Move Swapped

| 204 [m] a4 Ji] x ] Y |

[}] 67 89 121314 1718 3s

Interchange the left and right halves of the word from the source specified
by M and move it to the specified destination. The source is unaffected, the
original contents of the destination are lost.

MOVS Move Swapped 204
MOVSI Move Swapped Immediate 205
MOVSM  Move Swapped to Memory 206
MOVSS  Move Swapped to Self 207

Notes. Swapping halves in immediate mode loads the word E,0 into AC.

MOVN Move Negative

| 210 [m] a4 [ x | Y |

o 67 89 121314 1718 3s

Negate the word from the source specified by M and move it to the specified
destination. If the source word is fixed point —23% (400000 000000) set the

24 User Operations

Mo\/SS ¢l pc "




HHII

Il'-IH

MMB . MMA

JADR 12,13 DEST[20,40] 1346 13-35 13-24 13-13 . 946 9-36 9-18 9-9
JADR 8,9,10,11 15 15 15 15 - 19 11 11-18 11-9

JADR 4,5,6,7 17 17 17 17 T3 13 13-18 13-9
_JADR 0,1,2.3 ~ 19 19 19 19 . 151 15 15-18  15-9

MASK SIZE (10,4,2,1] 21 21 21 21 - 17 17
MASK SIZE(40,20] ROT SI7(2,1] 23 23 23 23 . 191 19
ROT SIZ[40,20,10,4] 25 25 25 25 . 21 21
SPC [10,4,2,11] 27 27 27 27 © 23 23 -
1F, DE CYLEN (2,1] 31 31 31 31 . 25 25 25-18  25-09
D C2,1ICYLENC10,4] 33 | 33 33 33 . 27 27 27-18  27-09
D C40,20,10,4] 36 36 36 36 T3l 31 31-18+ 31-09
AGSEL (4,2,1 JDEST [10] 4046 40-35 40-24 40-13 ., 3346 33-36 33-187 33-09
T v oB-35 o0-27

DF e G529 02-2%
( BANK # 7 6 5 4 . 3 2 1 %)
JOOND (4,2,1,R] 50-46 50-35 50-24 50-13 -« 50-46 50-36 54-18 -::54=09
JOOND [20,10]) SPC[40,20] 52 52 52 52 © 52 | 52| $6-18 -56=09-
JOODE [10,4,2,13 - 54 54 54 54 . A 54 5(-18 Se-09
DEST  [4,2,1] SPARE 56 | 56 56 56 - 5% | 56 s4-/% 54-°7
MAPF [10,4,2,1] 58 58 58 58 © 58 58
ALUDST € 2,13 ALU1 SEL, LD AR 60 60 60 60 . 60 60
ALUDSTC 4] ALU FUML4,2,1] 62 62 62 62 BT 2’| e2-18 7 T Be2-09
ALU SRC(4,2,1] CARRY IN 64 64 | 64 64 © 64 64 64-18 64-09
AA from MA-MEM WAIT-PAR-SP1 66 66 66 | 66 . 66 66 66-18 66-09
IDISP RQ,LD MA, ENB EA LEFT 6848 68-35 68-24 68-13 + 68-46 68-36 68-18 68-09

EA FROM OBUS A A P 4 \ 4

H €T aviuy <-l>o-.,
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il #1282 Console VZ.&I

W_BGOT Stare: Stopped / Femota: OF
LTI =000 P 175457000 DRM&ETOOOOGOE0] W1 TESE
A0 MA=4OGOO0,  00SE000  AR=4505T0, , 230000
(0, o QOOOO0 LP=177777 ACLOOI=000000,
=]7777 LEY AMEMP=GO00G AMEMLQOL & I=08

5 iy, IOO000 EQRUS=77777

2] ThHAE

,QﬁUQOQ

=G

Branching T=00Z047076000054 1 3T0I4T4505T020

LLDMA=0 : MWT=0  SAAFMA=1 FO=G  SP1=0 CRy=.
ADET=1 LDAR=1  JCOND=74

JADR=1T0HE MESH=70
ICODE D=30  CYLEN=04 IFU=0 DFu=u

LOaD: FLEBOOT locaded.

b cc s o -k

X S
ALD-© AC 0417 ppian Ga

~ . el QAIT,M;C%QM “°“‘-Y'”~@"‘~6|



Augment Engine (R #12E Console

¢ RLEBROOT Ctar

IQ"" 4‘_’( ".J _.\_J .5 ::‘i_h_
000 LP=177777
AMEMP=C; @MEMLuoiu =O000UE

IGO0, , DBOV000 EQBUS=77777

‘H()f)l\’ .

Branching MI=002047076000054 1 3034345053020
LDMA=0 I0: MWT=0  SAAFMA=1 PD=U SF1=0 CRy=i)
ADET=1 LDaR=1 JCONL=74
JabR=17x ; ‘U MasSk=70

JCORE=10 HCSEL =5 v CYLEN=G4 IFQ=0  DFti=u
. | ~

LaaD: KLROOT loaded.

load faszt
load boot
KY



	00-01
	01-01
	01-02
	01-03
	01-04
	02-01
	02-02
	02-03
	02-04
	02-05
	02-06
	03-01
	03-02
	03-03
	04-01
	04-02
	05-01
	05-02
	06-01
	06-02
	07-01
	07-02
	07-03
	07-04
	07-05
	07-06
	07-07
	07-08
	08-000
	08-001
	08-01
	08-02
	08-03
	08-04
	08-05
	08-06
	08-07
	08-08
	08-09
	08-10
	08-11
	08-12
	08-13
	08-14
	09-000
	09-001
	09-002
	09-003
	09-01
	09-02
	09-03
	09-04
	09-05
	09-06
	09-07
	09-08
	09-09
	09-10
	09-11
	09-12
	09-13
	09-14
	09-15
	09-16
	09-17
	09-18
	09-19
	09-20
	09-21
	09-22
	09-23
	09-24
	09-25
	09-26
	09-27
	09-28
	09-29
	09-30
	09-31
	09-32
	09-33
	09-34
	09-35
	09-36
	09-37
	09-38
	09-39
	09-40
	09-41
	09-42
	09-43
	09-44
	09-45
	09-46
	09-47
	09-48
	09-49
	09-50
	09-51
	09-52
	09-53
	09-54
	09-55
	09-56
	09-57
	09-58
	09-59
	09-60
	09-61
	09-62
	09-63
	09-64
	09-65
	09-66
	09-67
	09-68
	09-69
	09-70
	09-71
	09-72
	09-73
	09-74
	09-75
	09-76
	09-77
	09-78
	09-79
	09-80
	09-81
	09-82
	09-83
	09-84
	09-85
	09-86
	09-87
	09-88
	09-89
	09-90
	09-91
	09-92
	09-93
	09-94
	10-00
	10-01
	10-02
	10-03
	10-04
	10-05
	10-06
	10-07
	10-08
	10-09
	10-10
	10-11



