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OVERVIEW 

The console program is an interactive front -panel for the 

Augment Engine. It 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 operatiqn. 

An IBM-PC runs the console program. A relatively simple 

hardware interface connects to the engine. This reflects the 

design goal of keeping the complex aspects of the engine in the 

soft ware, which is more cost-effective to maintain and distribute 

than hardware. 

Major parameters of the console are kept in a small tei."t. file, 

CONSOLE.IN!. This allows sL.~ple 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 

similar 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 

bet ween 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 

L11formation 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 contains a set of diagnostic tests which will 

quickly verily 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 

ad,ra.11ced 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 1 000 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 back end 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 

I 10, the screen display manager, a constant table loader and the 

general purpose bit converter. 

3 



CONSOLE REFERENCE MANUAL (V2.6) OVERVIEW August 12, 1985 

The files needed for execution are: 

CONSOLE.COM --main program, execute this from PC-DOS 
CONSOLE.000 > CONSOLE.GO 1 I 
CONSOLE.002, CONSOLE.003 -- overlays 
CONSOLE.IN! -- configuration parameters 
CONSOLE.HLP -- on-line documentation file 
INSTRSBIN, KLINSTRSBIN -- special micro instructions 
FAST BIN, KLFASTBIN -- fast loader 
BOOT BIN, KLBOOT.BIN --system booter 
DIAGBIN, KLDIAGBIN -- diagnostics 
SYSTEM.BIN, KLSYSTEM.BIN -- system micro code 

The source files are: 

CONSOLEP AS -- main source file, display manager 
CONSOLEOP AS -- utilities (bit converter) 
CONSOLE 1 PAS -- backend functions 
CONSOLE2P AS -- frontend commands 
CONSOLE3P AS -- table loader 
CONSOLE MAN -- text of console reference manual 
INSTRS.MLD, KLINSTRS.MLD -- octal instructions 
FAST .MLD, KLF AST .MLD -- octal fast loader code 
FAST SLO, KLF AST SLO -- fast loader sources 
BOOT .MLD, KLBOOT .MLD -- octal booter code 
BOOT SLO, KLBOOT SLO -- booter sources 
DIAG.MLD, KLDIAGMLD -- octal diagnostics code 
DIAG SLO, KLDIAG SLO -- diagnostic sources 
SYSTEM.MI..D, KLSYSTEM.MLD -- octal system micro code 
SYSTEMSLO, KLSYSTEMSLO -- system micro code sources 

4 
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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 CIT 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 ei=plained 

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 are at least three floppy disks need to operate a 

console. These are: 

SYSTEM -- DOS/utilities, drive A 

CONSOLE -- CONSOLE executables, micro code 

LOG -- log file, must be in drive A 

Other disks may be provided which contain documentation 

and s01.rrce 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 INST ALL 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. 

Vlhen 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 L11itially, 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 rnay be specified on 
:, .. :, 

the PC-DOS coffunand line. Two such files are BOOT.CMD, wbJch 

boots up the whole system, and CTY .CMD which returns to the 

console CTY mode. 
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A>REM THIS :s iHc CUN:::;: ... h ... !=. ::;\i.JUkCt: 

A--,'DIR 

VoJ.ume in d ,-. i VE" f.. lS FR OB-SOURCE 
Directory (If P.: \ 

10TL.1 CMI1 ~-, 

It:.. 8-01-85 
cONSOLE2 p,o,s ~19285 8-01-85 
CONSOL!:::l PAS 497'52 8-01-85 
CDr-J::mLEO Pt·S 11744 8-01-85 
CONSOLE HLP 18090 7-11-85 
UT OBJ CMD 64 B-01-85 
l"iBOOI CMii 118 8-01-85 
DBGO CMD 113 8-01-85 
DEEDDT CMD 123 8-01-85 
CONSOLE lt'H 171 1-01-80 
INSTRS BIN 767 5-13-85 
CONSOLE3 Pt6.S 15335 7-11-85 
FAST B HJ 1079 11-14-84 
BOOT BIN 5083 1-01-80 
CTY CMD 58 8-01-85 
KLil\.fSTRS BIN 767 5-14-85 
~·---C', CMD 247 8-01-85 
l/,LFAST BIN 1079 11-14-84 
V,LJ300T BIN 5486 4-03-85 
INSTRS MLD 2957 5-13-85 
KLINSTRS MLD 2957 5-14-85 
LIST PAS 6695 7-08-85 
CONSOLE PAS 49927 8-01-85 
LIST COM 15443 7-09-85 
"""t-JSTALL BAT 297 1-01-80 

ms LST 1079 8-01-85 
o....ONSDLE LOG 193 8-09-85 
CONDI SK BAT 589 8-09-85 
REBOOT CMD 54 8-01-85 

29 File\s) 95232 bytes 

A~TYPE CONSOLE. INI 
;CONSOLE INIT FILE <NO LOG> 
LOG: OFF 
REMOTE: OFF 
CTY: 2 1200 0 2 8 
MlJDEM: 1 1200 0 2 8 
IDLE: MIC OBUS DMA 

Ult:if-\ 

10:43a 
10:25a 
10: 1 Ba 
l 0: 12a 
2:39p 

10:43a 
10:43a 
10:43a 
10:43a 
12: 10a 
3:43p 
2:32p 
8: 12a 

1.,. t:... 15a 
10:42a 

2: 57p 
10:42a 

8: 12a 
9: 15a 
3:40p 

12: 55p 
11:43a 
10:09.:i 
12:51p 
12:09a 
10:40a 
12:21p 
12:24p 
10:42a 
free 

DELAYS: 4 7 4 7 5 7 5 3 0 12 0 11 0 7 
Di1.6.: 30 
AMEM: 16 

A> 

5 ~'~66:> T .. C1'7".·-:[) 

1t5Y5'Bt.:lrJI. cmD 

VfASf-1, c m D 



f;_>r<:::.f'i I H l =· .!. :;:. j Mt:. \..-L.Ir'ioWl....t:. t,..J;:Ji:;.I'( LJ J. =·t"\. 

A:>D IR 

Volume in drive A is CONSOLE3 
Directory of /»:' 

INSTALL Br,;r 
CTY CMD 
BOOT CMD 
REBOOT Cl"lD 
DBGO CMD 
DBEDDT CMD 
BOOTU CMD 
MBOOT CMD 
UTOB.J 
CONSOLE 
CONSOLE 
CONSOLE 
CONSOLE 
CONSOLE 
CONSOLE 
CONSOLE 
INSTRS 
KLINSTRS 
FAST 
KLFAST 
BOOT 
IA'.LBOOT 
DIAG 
CONSOLE 
CONSOLE 
CONSOLE 

CMD 
COM 
000 
001 
002 
003 
HLP 
IN! 
BIN 
BlN 
BIN 
BIN 
BlN 
BIN 
BIN 
SUP 
PAS 
LOG 

296 
58 

247 
54 

113 
123 

118 
64 

19621 
44800 
18432 
11008 
35584 
18090 

171 
767 
767 

1079 
1079 
5083 
5486 

47203 
193 

49927 
193 

26 File(s) 

A>TVPE INSTALL. BAT 

8-09-85 
8-01-85 
8-01-85 
8-01-85 
8-01-85 
8-01-85 
8-01-85 
8-01-85 

12: 19p 
10:42a 
10:42a 
10:42a 
10:43a 
10:43a 
10:43a 
10:43a 

8-01-85 10:43a 
8-09-85 1:28p 
8-09-85 1:28p 
8-09-85 1:25p 
8-09-85 1:26p 
8-09-85 1:27p 
7-11-85 2:39p 
1-01-80 12: lOa 
5-13-85 3:43p 
5-14-85 2:57p 

11-14-84 8: 12a 
11-14-84 8: 12a 

1-01-80 12: 15a 
4-03-85 9: 15a 

11-08-84 8:39a 
B-09-85 12:21p 
8-01-85 10:09a 
8-09-85 12:21p 

84992 bytes free 

REM INSTALL CONSOLE TO SUPER-DRIVE D: 
COPY CONSOLE. * D: 
COPY *· CMD D: 
COPY *· E IN D: 
REM SPECIAL CONSOLE. INI FOR LOG FILE 
COPY CONSOLE. SUP D: CONSOLE. INI 
D: 
REM CONSOLE INSTALLED, PLACE LOG DISK IN DRIVE A: 
REM USE "CONSOLE BOOT" TO BOOT SYSTEM 
REM USE "CONSOLE CTY" TO RETURN TO SYSTEM 

A> 



r-'i~·· I t' L. "-'I ,_}J_• : __ ,,_, ! • .,_. • 

_; b Q C.1 t. L' p S I::! :- t e ITi 

SEl. Ci:..J I ET OFF 

SET QUIET Cir'~ 

lw.3ding boot rvuti11e 

_Or=:.D BOOT 
; booting mjcro rode from disk 
BOOT MICRO 
; booting monitor from disk 
RESET 
BOCiT MACRO 
'starting Sl,Jstem 
CTY BOOT 

A>TYPE CRAE:H. Cf-iD 

going to CTY 

;RECORD HISTORY AFTER A SYSTEM CRASH 
STOP 
SE1 GUIET OFF 
HISTORY 40 A: CRASH 
TE;:::T 

A>TYPE 26DISK. DAT 
REM COPY FILES TO 26 CONSOLE DISK ON DRIVE A 
DE:L A:*.* 
COPY INSTALL.BAT A: 
COPY CTY. CMD A: 
COPY SYSBOOT. CMD A: 
COPY 0SYSBOOT. CMD A: 
COF'Y REBOOT.CMD A: 

JPY DBGO. CMD A: 
_.JPY DBEDDT. CMD A: 
COPY BOOTU.CMD A: 
COPY MBOOT. CMD A: 
COPY UTOBJ. CMD A: 
COPY CRASH. CMD A: 
COPY CONSOLE. COM p.,: 
COP\' CONSOLE. 000 A: 
COPY CONSOLE. 001 A: 
COPY CONSOLE.002 A: 
COPY CONSOLE. 003 A: 
COPY CONSOLE.HLP A: 
COPY CONSOLE. INI A: 
COPY CONSOLE. LDG A: 
COPY INSTRS. BIN A: 
COPY FAST. BIN A: 
COPY BOOT. BIN /".: 
COPY DIAG. BIN A: 
COPY SYSTEM. BIN A: 

A> 



.type memo.txt 
8 ....... 3Q .. /f!5 

Here is the current status of the console project ... 

The basic design/documentation/codin9/installation is complete. 

Kn O\,.m brJ g:. are: 
1) The idle OMA address does ~6t,Teset to the value specified 

in CONSOLE. I NI . Be careful ·,no\~ to disturb the fast loader 
which uses DMA addres 30 in all cases. 

2) The reset system functio;_in the backend needs to zero out 
the fir:.t 2(1 or s.o lc•catio\n:. of main memory (SRI bug) 

3) The macro breakpoint stuff should be fixed. The problem 
=· e em=· t c• be i n t he back en d f u n c t i C• n . Th i -:. t....i i 11 r e q u i r e -
detailed exploration of the schematics to determine what 
it is supposed to do in the first place. 

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

The installation process has been automated to a certain extent. 
There are three batch/command files which copy to a floppy in 
drive A. They are 26DISK.BAT, KLDISK.BAT and DISK.BAT. Use them 
to build CONSOLE disks for 26, KL or both. Note that while 
DISK.BAT will make a console which is both a 26 and a KL, the 
system micro code is not included on the disk since there is no 
room! 

The CONSOLE may or may not make a log file as follows. If the 
CONSOLE is executed from the floppy, it will not make a log 
file. If the INSTALL.BAT file is used to install a CONSOLE 
to the ram disk, the CONSOLE will make a log file on a floppy 
in drive A. This can be confused if the CONSOLE disk does not 
have a write-protect tab in place! (Look at INSTALL.BAT to 
see how it does it and all will be understood ... ) 

The user documentation 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 9ets 
too big, there will be problems with the floppies. I have 
explained this to Rhett. 

I have spent quite a bit of time with Mitchell going over the 
source code. I feel that he has a good understanding of the 
program and how it is intended to operate. 

Over the next few days, we should all meet to cover any 
material that needs to be. Perhaps Virgil should be involved 
also. 

Zon 
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HELP 

The normal console /operator interaction consists of typing 

commands L.~ 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 flag is on, the result of the macro replacement is 

displayed. 

Macros may be pre-defined in the CONSOLE.IN! setup file with 

the "lv1ACRO:" option. Example: "MACRO: FOO BODY-OF-FOO. 

Several command tin.es may be stored in a text file and then 

may be submitted to the console for processing. If the keyword 

on a 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 flag 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 foil owing 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 J .CMD -- boot micro code from tape 

MBOOT .CMD -- boot monitor from tape 

The fallowing 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 def a Ult file e1..1.ension for a command file is • .cMD·. In the 

previous example, the boot file could be submitted by actually 

typing "BOOT .cMD· on the console command line. 

2 
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On-line documentation for corrunands and macros can be 

displayed with the ·r command. A command line consisting of 

just "?" will display the names of all available comrnands and 

macros. If ·r is foll0\\1ed by a keyword, a short description will be 

displayed on the status message line. ·?*" will display 

descriptions for all commands and macros. 

The u?n command is available as an argument to the CALL 

command 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 9Explain ?a to see this. 

The TYPE command can be used to display other 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. 

3 
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REMOTE 

The console program supports a data connection bet ween 

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 corh~ection 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 

key will abort the attempt. A second argument may specify a 

password. 

The "REMOTE:· option in the CONSOLE.IN I file will establish a 

defaUlt remote state. The syntax is: "REMOTE: ON !OFF [password}·. 

The MODE11 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.IN! 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 0 2 er. This sets the modem to be 

COM2 at 1 200 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.IN! file. The console will request and dial a 

phone number whenever a MODElvf 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 bet ween remote 

and local operators. The register screen is replaced by message 

lines labeled "Loe:· or "REM:". Type a blank line to eXit talk mode. 

2 
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DIAGNOSTICS 

The console program has a set of 4 5 L.1ternal diagnostic 

routines which verify the console's ability to control the 

Augment Engine. When all else falls, use the TEST command to 

execute these diagnostics. 

When a test fails, the RECEI\lED/EXPECTED values 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 0 ?· to display 

documentation. For example, n?TEST3n Will tell about test '3. 

If no arguments are supplied, the TEST command will execute 

every test in sequence. An argument of ...... will repeat this 

indefinitly. 

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. 

TI1ere are 4 5 tests. They start with a verification of the 

physical connection between the PC and Engine and work their 

way up to reading and Vlriting registers, micro instruction and 

ff1ain memory. 
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The console program also contains an internal DEBUG flag 

which controls the display of debugging information. This may be 

turned ON or OFF with the SET command. The DEBUG flag 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 INITIALDEBUGG ING =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 console where the 

DEBUG-8REAK 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! 

2 
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BOOTING 

Micro and macro code can be loaded from the PC with the 

LOP..D command. The DUMP command is the inverse of the LOAD 

command. 

1'1icro 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 '10AD BOOT VERIFYU 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 

BOOTU /BOOTD /MEMIMG /BOOT 

disk number (not KL) 

PRIM.~Y /SECONDARY (home block) 

NEW /OLD (MMB board) 

TAPE, SLOEXP /MBOOT /OBJ /CCL, file number 

MACRO (defaUlts to disk boot) 

DISK 

START /LOAD/EDDI, bootstrap disk, monitor disk (not KL) 

PRIMARY /SECONDARY (home block) 

monitor file number(KL) 

TAPE, file number 

The def a Ult arguments for the BOOT command are such that 

"BOOT MICRO" will boot micro code from disk and 'DOOT }ifACRo· 

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 lvfSTART or MGO 

comm.ands Will also accept •BQOTu as an address. 

2 
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FEATURES 

The console display usually consists f o, from top to bottom, an 

identification banner, the machine registers, a status message 

l.L."ie, 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 sometimes be replaced by documentation, history 

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

LOAD FILE 

STATE 

REMOTE 

MBRKUBRK I 

M 

DMA 

-- name of last micro code loaded 

-- running or stopped 

-- state of remote access 

-- macro /micro break address 

-- main memory I ecc 

-- dma access to main memory 

PC ,lvfA,ARJvfEM,etc. -- Augment Engine registers 

JMEM,AMEMP ,AMElvf--amem and jmem access 

MIC ,OBUS ,EOBUS -- micro engine status 

LC ,TC ,BRANCHING -- condition flags 

MI ,EEAL,EEFO ,etc. -- 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.IN! use "AMEM:", "DMA:" and "IDLE:u 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 

fallowed 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 inf ormauon. 

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 VT 1 00 emulation. Exit 

the console with the ports active and use other terminal 

emulation software (such as AUGTERlvf or TYMCOMM) for more 

accuracy. 
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The RESET comma..11d oorf orrns four functions. The def a ult ... 

function is to execute the micro code reset routine ("BOOT" must 

be loaded). 

"RESEi SYS"iEhf' 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 CONSOLE.IN! 

with the "DELAYS:" option followed by octal values in sequence. 

·RESET CONSOLE" will reset the console program on the PC. 

Arguments may be 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 IN ITS" to twiddle the delay 

values. Use the basic ''RESET" before booting monitors and such. 

3 



CONSO, i:- R""""""nE~'0 ,.. MAN·UA' (V" 6) 1 • Li.... tr t.K 1'h.,,t , .L ~~ FEATURES August 12, 1985 

The Micro Engine is startted 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 execution. The UGO is a combination UST ART 

and RUN. 

The SS con:unand 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 1 000 Micro Engine states are saved in the micro 

history. Use the EISTORY command to display the table starting 

at any offset. 

The interpretation of macro code can be controlled by the 

MST ART, 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 comrnand 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 

commar~d to change the LOCK flag only if you really have to. 

The registers are displayed after each single step (lil:e the DD 

corr.ma11d). This feature may be changed by us1ng the SET 

command to turn the DD flag off. This can speed up the operation 

of a remote console. 
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Register and memory values are L11spected and changed with 

a variety of deposit and examine commands. 

The fallowing commands depoSit values: 

DE,DMWRT -- main memory 

USTART,UI,MILOAD,MlvfLOAD --micro memory 

DAC ,LDAC -- ac registers 

DAM,DAMI ,DAMP ,LDAMTh1P -- amem 

LDJ!vfEMP -- jmem 

LDAR,LDDEV ,LDHOLD,LDIR,LDMA,LDPC,LDPCF ,LDQ -- registers 

The fallowing commands examine values: 

EX,DMRD -- main memory 

MIC ,MIRE.4.D ,MMREAD -- micro memory 

X..AC -- ac registers 

XAMXAMI ,xAMP )CAMElv1P -- amem 

XJMEM,XJMBvfP -- jmem 

XAR,XDE'l ,XIR,XLP ,XMA,YJvfElvf){PC,XPCF ,XQ -- registers 

Note that MEM is examined but HOLD is deposited. 
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The console program is organized as a frontend 

command /display processor which does all of its work via a 

back end function processor. When in a remote configuration, the 

rernole 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 

ar1d !ORB, an.ct higher level functions such as RDOB and VlROB 

which read and write the OBUS. The highest level f uncuons 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 ca.f'l do very subtle things, remember to do a "RESET 

SYSTEMU if things get strange. 

A quick access to the obus and status loop is provided by the 

RDOBUS, "WROBUS and RDST A TUS commands. 

It is possible to put various CALL commands in a command 

file to perform complex procedures directly. 
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COM:--lANDS August i 2. 1985 

COMMANDS 

The following is a listing of the various command files and the 

on-lLf'le documentation file CONSOLE.HLP. 

CONSOLE.ffi.P is orgaruzed to allow access by the TYPE 

command, seraching for ke1rwords. Note that command 

l~ff·yv·lords are extended by • .J:MD" and functions by ·_FUN·. This 

is consista.11t 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 n. Note that these symbolic values are available to 

commands such as MILOPIJ and MMLOAD. (Other usefull symbolic 

values are ON, OFF, ODD and EVEN.) 

The CONSOLE.HLP file ends with micro instruction fields, 

"...FLD" and machine registers • ... ru:a·. 
Use the "?. command to display these other items. For 

example, use "? MEM..REG. to display the information about the 

l\ID.1 register or "? DFQ...FLD. to tell about the DFQ field. 



FILE: CTY. CMD 
; 11sage: >CONSOLE CTY -- connect to cty from PC-DOS 
CTY 

FILE: REBOOT. CMD 
; load fi;<st/oocJt: 
set o.uiet off 
reset f.ystem 
loac! fast 
load boc•t 

FILE: BOOT.CMD 
; usage: >CONSOLE BOOT -- boot up system from PC-DOS 
RESET SYSTEM 
; loading boot routine 
LOAD FP.ST 
LOAD BOOT 
; booting micro code from disk 
BOOT MICRO 
;booting monitor from disk 
RESET 
BOOT MACRO 
; starting syst.em 
CTY BOOT 

FILE: BOOTU. CMD 

going to CTY 

i bootu <drive> -- boot micro code from disk 
BOOT MICRO DISK BOOTU #1 

FILE: DBGO.CMD 
; dbgo <drive> -- disk boot monitor 
RESET 
BOOT MACRO DISK START #1 
1 start system -- go to CTY mode 
CTY BOOT 

FILE: DBEDDT. CMD 
i dbeddt <drive> -- disk boot monitor to eddt 
RESET 
BOOT MACRO DISK EDDT #1 
; start up EDDT -- go to CTY mode 
CTY BOOT 

FILE: MBOOT. CMD 
;mboot <file> -- boot monitor from tape 
RESET 
BOOT MACRO TAPE #1 
; user must now start monitor and go to CTY mode 

FILE: UTOBJ. CMD 
; utobJ <file> -- boot ucode from tape 
BOOT MICRO TAPE OBJ #1 
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;CONSOLE HELP FILE V2.6 

; COMMANDE.:. 

BOOT_CMD BO/OT [MJCRO/MACROJ -- BootstT'ap operation. 
Us.e BOOT MICRO tc• boot micro code, and BOOT MACRO to boot a monitor. This 
u:ill set the "BOOT" addT'ess fOT' the CTY, MSTAT or MGO commar1ds. If no args aT'e 
supplied. then ~11 options will be solicited as follows: 
t"HCRO, 

DISV., BOOTU/BOOTD/MEMIMG/BOOT, disk numbeT' <not KL» 
PR!MARY/DECONDARY <home block), NEW/OLD <mmb board) 

TAPE, SLOEXP/MBOOT/OBJ/CCL. file number 
MACRO, 

DISK, 51ART/LOAD/EDDT, bootstrap disk, monitor disk Cnot KL), 
PRIMARY/SECONDARY <home block), monitor file number <KL> 

TAPE, f i 1 e TH.•mb er 

BLJILD_CML1 OU/ILD <file name> -- Build BIN file from MLD. 
Convert .::i binar·~ ".BIN" micro code file from an octal ". MLD" file. 
code files to be loaded must be built to binary format. 

All micro 

CALL_CMD CA/LL <function>, [paT'ameter(s)J -- Call backend function. 
This is the interactive access to all backend functions. Note that "?'' may be 
used afte1· CALL. For example, "CALL?" will display the names of all backend 
function:.. Arguments to 11 ? 11 in CALL a-re similar to a normal 11 ? 11 • 

CS_CMD CS [count/*J -- Clock step. 
A clock step does not load the micT'o instruction register. The default count 
is one. A count of "*" signifies continuous clocking until a key is pressed. 

CTY_CMD CT EmgoJ -- Conn~ct to CTY. 
The screen display will be replaced by the CTY screen. The CTY command can 
also do an MGO, with the corresponding ~rguments. Use CTY BOOT to start up a 
monitor after booting. All CTY interactions are logged. 

DAC_CMD DAC <AC number>,<value> -- Deposit into AC. 
Deposit value into specified AC register. 

DAM_CMD DAM <addT'ess» <value> -- Deposit into AMEM. 
Deposit value into AMEM at specified addT'ess. 

DA!'lI_CMD DAMI (address>,-.::value:> -- Deposit into AMEMCI>. 
Deposit value into AMEM indexed at specified address. 

DAMP_CMD DAMP <:value-> -- Deposit into AMEMCP>. 
Deposit value into AMEM at AMEMP address. 

DD_CMD DD -- Display all registers. 
A DD command is done automatically after a STOP or SS command. 
will only update the MIC, OBUS and MI if SET DD OFF. 

DE_CMD DE <:address>, <:value> Deposit main memory. 
Deposit value into main memory at specified address. 

DMRD_CMD Dl"IR/D <addT'ess> -- DMA memory read. 

The DD command 

DMA memory T'ead at specified address. This will set the address used for 
the IDLE DMA reads. 
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DMWRT_CMD DM~·J/RT <:address>, <:value> -- DMA memory wr·ite. 
DMA memory write value at specified address. 

DUMP _CMD 

EX_CMD 

?_CMD 

HISTORY_CMD 

IDLE_CMD 

LDAC_CMD 

LDAMEMP_CMD 

LDAR_CMD 

LDDEV_CMD 

LDJMEMP _C1'1D 

LDHOLD_CMD 

LDIR_CMD 

LDMA_CMD 

LDPC_CMD 

LDPCF_CMD 

LDG_CMD 

LOAD_CMD 

MACRO_CMD 

MBRJ.<._CMD 

MGO_CMD 

MIC_CMD 

MILOAD_CMD 

MIREAD_CMD 

MMLOAD_CMD 

1"1MREAD_CMD 

MODEM_CMD 

MSTART_CMD 

DU/MP <file>, CMICRO/MACROJ -- Dump micro or macro memory. 

EX <address> -- Examine memory. 

? [commandJ -- Describe command. 

HI/STORY [off'setJ, [fileJ -- History analysis. 

ID/LE OFF,MIC,QBUS,DMA -- Idle dpy. 

LDAC <value> -- Load ACCDEV>. 

LDAM/P <value> -- Load AMEMP. 

LDAR <value> -- Load AR. 

LDD/EV <value> -- Load DEV. 

LDJ/MEMP <value~ -- Load JMEMP. 

LDH/OLD <value> -- Load HOLD. 

LDI/R <value> -- Load IR. 

LDMA <value> Load MA. 

LDPC <value> Load PC. 

LDPCF <value> -- Load PCF. 

LDG <value> -- Load G. 

LOA/D <file>, CMICRO/MACRO,CHECK/VERIFYJ -- Load memory. 

MA/CRO DEFINE/ERASE -- Macro facility. 

MBR/K <address>IOFF, [count,delayJJ -- Macro break. 

MG/O <address>, CbreakJ -- Macro start and go. 

MIC -- Display MIC from status. 

MIL/OAD EA, B, CJ, CinstrJ -- Load MIC section>. 

M!R/EAD -- Read current MI. 

MML/OAD CA, B, CJ, [address (instrJJ -- Load UMEM. 

MMR/EAD <address>, CDISPLAYJ -- Read UMEM. 

MO/DEM CCTYJ, [control] -- Communications port. 

MS/TART <address:>, (breakJ Set macro start address. 
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GUIT_CMD G/UIT -- Exit console program. 

RDOBUS_CMD RDO/DUS [TRUE/FALSEJ -- Read(load) obus. 

RDSTATUS_CMD RDS/TATUS -- Read status loop. 

REMOTE_CMD 

RESET_CMD 

RlJl-l_CMD 

SET_CMD 

SS_CMD 

STOP_CMD 

TALK_CMD 

TEST_CMD 

TYPE_CMD 

UBRK_CMD 

UGO_CMD 

UI_CMD 

USTART _CMD. 

1.-JROBUS_CMD 

XAC_CMD 

XAM_CMD 

XAMI_CMD 

XAMP_CMD 

xr .... MEMP _Cl'lV 

XAR_CMD 

Xl>EV _CMD 

XIR_CMD 

XJMEM_CMD 

X ... JMEMP _Cf'IV 

XLP_CMD 

REM/OTE ON/OFF, [password] -- Remote access. 

RES/ET Caddress/INITS/SYSTEM/CONSOLEJ -- Reset system. 

RUIN -- Run system. 

SEIT EDEBUG/LOCK/LOG/GUIETJ, [QN/OFFJ -- Set flags. 

SS [countJ -- Single step micro instruction. 

ST/OP Stop system. 

TA/LK Enter talk mode. 

TE/ST [number/*] -- Execute test routine<s>. 

TY/PE <file name>, [matchJ -- Display contents of a file. 

UB/RK <address/OFF>, [countJ Micro break point. 

UG/O <address>, CbreakJ -- Start micro execution. 

UI <field>,<value> -- Set micro instr field. 

US/TART <address>, [breakJ -- Set 

WR/OBlJS <value> 

XAC <AC number> 

Wr i t e ob us . 

Examine AC. 

micro start address. 

XAM <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 -- Examine !R. 

XJMEM -- Examine JMEMCP>. 

XJMEMP -- Examine JMEMP. 

XL/P -- Examine LP. 
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XMA_CMD 

XMEM_CMD 

XPC_CMD 

XPCF _CMD 

XG_CMD 

; FUNCTIONS 

BITS_FUN 

BREAl-'.._Fur.1 

BUILD_FUN 

CPUOB_FUN 

CTY_FUN 

DUMP_FUN 

ENAHST_FUN 

EXEC_FUN 

FLD_FUN 

INIT_FUN 

INIT2_FUN 

INITS_FUN 

INSTRS_FUN 

IORA_FUN 

IORB_FUN 

JUMP _FUN 

LOAD_FUN 

MI_FUN 

MMACTRL_FUN 

RDAC_FUN 

RDAM_FUN 

F:DDMA_FUN 

RDECC_FUN 

XMA -- Examine MA. 

Xt·lEM -- Examine MEM. 

XPC -- Examine PC. 

XPCF -- Examine PCF. 

XQ -- Examine G. 

BI/TS <bits>,<siz>,<bit_siz>,LEFT/RIGHT -- Convert bits. 

BREA/K <micro?>.<addr/ON/OFF>, Ccount,delayJ -- Break point. 

BU/lLD <file name> -- Build binary load file. 

CP/UOB <yes?> -- CPU controls OBUS. 

CT/Y Cyes?J -- Remote CTY mode. 

D/UMP <micro?>, Cfile/begin,endJ -- Dump memory. 

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

EX/EX <instr>.<clock?> -- ExecuteCand clock> instr. 

F/LD <field name> -- Convert field name. 

INIT <send?> -- Initialize Cand send> flags. 

INIT2 ConJ, CoffJ -- Read/write INIT2. 

INITS Call?> -- Send Call> inits. 

INS/TRS <file name> -- Load constant instructions. 

!ORA [onJ, [offJ 

!ORB ConJ, roffJ 

J/UMP <address)· 

Read /wr· i te !ORA. 

Re a d I wr i t e I ORB. 

Build Jump instr. 

L/OAD <micro?>,<file>,<code> -- Load slow.verify, check, fast. 

MI <instr> -- Translate instruction. 

MM/ACTRL [onJ, (offJ -- Read/write MMACTRL. 

RDAC <AC number> -- Read AC. 

ROAM <address>.<indexed?> -- Read AMEM. 

RDDMA <address> -- DMA memory read. 

RDEC/C -- Read memory ECC. 
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hDHSi _FUi'-i 

RDH31 I _FUi-l 

RDt'-i_FUN 

RDMI_FUN 

f-::DMI c_Fur~ 

RDOB_FUN 

RDPORT_FUN 

RDREG_FUN 

RDST_FUN 

RDSTLP_FUN 

RDUM_FUN 

REG_FUN 

RESET_FUN 

R!JN_FUN 

SAVE_FUN 

SETFLD_FUN 

SHIFT_FUN 

STEP_FUN 

SYSID_FUN 

Tf»LK_FUN 

TEST_FUN 

t-JRAC_FUN 

1-Jf1AM_FUN 

WF:DMA_FUN 

~·JRHSTI_FUN 

WRM_FIJN 

1-JRMl_FIJN 

WRMIC_FVN 

RDH/ST ·:micro?::=·, [index, relat1ve?J -- Read history. 

RDHSTI <relative?>.<micro?> -- Read history index. 

RDM <aadress> -- Read memory. 

RDMI -- Read micro instruction. 

RDMIC -- Read micro instruction counter. 

RDOB <load?>,<eobus?> -- <Load and> read OBUS. 

RDP/ORT <port> -- Read port. 

RDR/EG <register> -- Read register. 

RDST -- Read status items. 

RDSTL/P -- Read status loop. 

RDUM <~address> 

REG <:register:> 

Read micro memory. 

Register name conversion. 

RESE/T -- Reset system after board change. 

RUIN <yes?> -- Run/Stop CPU. 

SA/VE <yes?>,<force?> -- Save MIC and MI. 

SCTF/LD <instr>.<field>,<value> -- Set field value. 

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?>. [messageJ -- Talk message mover. 

TE/ST <number> -- Execute test routine. 

WRAC <AC number>.<value> -- Write AC. 

WRAM <address>,<value),<indexed?> -- Write AMEM. 

WRDMA <address>.<value> -- DMA wr memory. 

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

!·JRr~ <c::ddress>, <value> -- l.-Jrite memory. 

WRMI <instr>,<section> -- Write micro instruction. 

WRMIC <address>,<first?>,<load?> -- Write MIC. 
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~.1ROB_FUN WROB <value> -- Write obus. 

t,JRPORT _FUN WRP/ORT <port>,<value> -- Write port. 

vJRREG_FUN WRR/EG <register>,<value> -- Write register. 

WRUM_FUN WRUM <address>,<instr>,<section> -- Write micro memory. 

;DIAGNOSTIC TESTS 
codes 1 to 28 crash initial values 
codes > 28 must have stable initial values 
what about the remote parity error? 
how should we react to parity errors in general? 

TEST1 
BEGIN <cdble test. bit set i~ installed} 

PDRT[iorb_portJ: =cc_res; byte_test<PORTC:iorb_portJ, cc_res> 
END; 

TEST2 
BEGIN {reset local.clear 

PORTC:loc_res_portJ:=O; 
END; 

local parity error} 
by te_t est< PORTE l oc_s t s_p ort J AND 1 oc_par _err, $00 > 

TEST3 
BEGIN <test 3 should have cleared diag dat bits} 

byte_test<PORTC:diag_portJ,0) 
END; 

TEST4 
FOR i:=l TO 4 DO BEGIN {load and check diag dat} 

PORT[diag_portJ:=test_byte[iJ; byte_test<PORTC:diag_portJ,test_byteCiJ> 
END; 

TESTS 
BEGIN {force local parity error} 

PORTCloc_err_portJ:=O; 
byte_test<PORT(rem_sts_portJ AND loc_par_err, loc_par_err> 

END; 

TEST6 
FOR i:=l TO 4 DO BEGIN {dat bank 0} 

PORTC:port_OJ:=test_byteCiJ; byte_testCPORTCport_OJ, test_byte(iJ) 
END; 

TEST7 
FOR i:=l TO 4 DO BEGIN {dat bank 1} 

PORTC:port_lJ:=test_byte(iJ; byte_test<PORTCport_1J.test_byteCiJ) 
END; 

TESTS 
FOR i:=1 TO 4 DO BEGIN {dat bank 2} 

PORTCpor·t_21: =test_byte[iJ; byte_testCPORTCport_2J, test_byte(iJ) 
END; 

TEST9 
FOR i:=1 TO 4 DO BEGIN {dat bank 3} 
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PORT[port_3J. =test_byte[iJ; b~ite_test<PORT[port_3J, test_byte[iJ;1 

END; 

TESTlO 
FOR i:=l TD 4 DO BEGIN {dat bank 4} 

PORTCpor·t_.!;J: =test_byte[iJ; bl]te_test<PORT[port_4J, test_byte[iJ) 
END; 

TESTil 
FOR i:=l TO 4 DO BEGIN {dat bank 5} 

PORTlport_5J: =test_byte[iJ; byte_test~PORT(port_5J, test_byte(iJ) 
END; 

TEST12 
FOR i:=l TO 4 DD BEGIN {dat bank 6} 

PORT [port _6 J : =test _b y t e [ i J; by t e _test <PORT [port _.6 J, test _byte [ i J ) 
END; 

TEST13 
FOR i:=l TO 4 DO BEGIN {dat bank 7} 

PORT[port_7J: =test_byte[iJ; byte_testCPORT[port_7J, test_byte[iJ) 
END; 

TEST14 
BEGIN {rd zero$ from shifts out bits} 

PORT[port_OJ:=O; PORT[port_lJ:=O; PORTCport_2J:=O; PORT[port_3J:=O; 
PORTCpor·t_4J: =0; PORTCport_5J: =0; PORTEport_6J: =0; PDRT(port_7J: =0; 
byte_test<PORTCrd_shifts_portJ,$00> 

END; 

TEST15 
BEGIN <rd ones from shifts out bits> 

PORT[port_OJ:=l; PORTCport_lJ:=l; PORT(port_2J:=1; PDRTEport_3J:=1; 
PORTCport_4J: =l; PDRTEport_5J: =1; PORTEport_6J: =1; PORTCport_7J: =1; 
byte_test<PORT[rd_shifts_portJ,$FF> 

END; 

TEST16 
BEGIN {load shift bank 0 to bank 1 with count of 1} 

PORT[port_OJ: =$01; PORTCport_lJ: =0; 
shift< 1 >; bute_test CPORTCport_l J, $80) 

END; 

TEST17 
BEGIN <load shift bank 1 to bank 2 with count of 2} 

PORT(po1·t_1J: =$02; PDRT(port_2J: =0; 
shift(2); byte_test<PORTCport_2J, $80> 

END; 

TEST18 
BEGIN {load shift bank 2 to bank 3 with count of 4} 

PORTCpo1·t_2J: =$08; PORTCport_3J: =0; 
shift(4).; btJte_t&st<PORTCport_3J, $80) 

END; 

TEST19 
BEGIN <load shift bank 3 to bank 4 with count of B> 
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PORTCport_3J:=$80; PORTCport_4J:=O; 
shift(8); byte_test<PORT[port_4J, $80) 

END; 

TEST20 
BEGIN <load shift bank 4 to bank 5 with count of 1} 

PORT(po"rt_4J: =$01; PORTC:po-rt_5J: =0; 
shift< 1. ); byte_testCPORTCport_5J, $80) 

END; 

"!EST21 
BEGIN {load shift bank 5 to bank 6 with count of 2) 

PORTCpc•rt_5J: =$02; PORTCport_6J: =0; 
shift (2 >; by te_tes t < PORTC: p ort_6J, $80) 

END; 

TEST22 
BEGIN {load shift bank 6 to bank 7 with count of 4} 

PORTC:port_6J:=S08; PORTCport_7J:=O; 
shift<4>; byte_test<PORTCport_7J,$80> 

END; 

TEST23 
BEGIN <load shift bank 7 to bank 0 with count of B> 

PORTCport_7J:=$80; PORTC:port_OJ:=O; 
PORTC:diag_loop_portJ:=O; 
shift< 8 >; b yte_test < PORTC:port_OJ, $80 >; 
PORTCrem_res_portJ:=O 

END; 

TEST24 
BEGIN {load shift bank 0 to bank 2 with count of 16} 

PORTC:port_OJ:=$80; PORTCport_1J:=O; PORTC:port_2l:=O; 
s h i ft < 1 6 > ; b y t e _ t e st < PORT r p or t _2 J , $80 > 

END; 

TEST25 
BEGIN {load shift bank 0 to bank 4 with count of 32} 

PORTCport_OJ:=$80; PORTCport_lJ:=O; PORTCport_2J:=O; 
PORTCport_3J:=O; PORTCport_4J;=O; 
sh i f t < 32 > ; b y t e _ t e s t < PORT C p or t _ 4 J , $80 ) 

END; 

TEST26 
BEGIN {load shift bank 0 to bank 0 with count of 64} 

PORTCport_OJ:=$80; PORT[port_lJ:=O; PORT[port_2J:=O; PORTCport_3J:=O; 
PORTEport_4J:=O; PORT[port_5J:=O; PORTCport_6J:=O; PORTCport_7J:=O; 
PORTCdiag_loop_portJ:=O; 
shift< 64); byte_ test< PORT C port _OJ, $80 >; 
PORTCrem_res_portJ:=O 

END; 

TEST27 
FOR i:=1 TO 4 DO BEGIN {iora} 

PORTCiora_portJ:=test_byte[iJ; byte_testCPORTCiora_portJ,test_byteCiJ) 
END; 
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TEST2S 
FOR i:=l TO 4 DO BEGIN {iorb} 

PORTCio·:-t..: ;.JortJ: =t.e!.',t_byteCiJ; byte_test<PORTCiorb_portJ, t.est_byteCiJ) 
END; 

TEST29 
FOR i:=l TO 4 DO BEGIN {obus} 

get._bits(tPst_ttits[iJ, exp, o, 36); 
w-:-- ab ( e ;;· i', TF-:UE); rd ob ( r· e c, FALSE, FALSE) ; b its_ test ( l' e c, exp ) 

END; 

TEST30 
BEGIN {dm?.} 

o ct_ to _to its < '30 ', add r, 24); 
FOR i:=1 TO 4 DO BEGIN 

get_bits(test_bits[iJ, exp. O, 36); 
u.rr d m.=-: <ad ci -:-·, exp ) ; rd d ma C.:: d d r, rec ) ; b i ts_ test <rec, exp ) 

END 
END; 

TEST31 
FOR i: =1 TO 4· UO BEGIN {mi} 

get _bits (test _bits [ i J, exp, O, 88); 
wrmi(e)'.p, sect_ABC); rdmi(rec); bits_test<rec, exp> 

END; 

TEST32 
FOR i:=l TO 4 DO BEGIN {mic} 

get_bits(test_bits[iJ, exp. O, 14); fit_bits<exp, 16, L right_fit); 
rec:=exp; wrmic<exp. bit(OJ,TRUE,FALSE>; rec:=exp; rec. bit(OJ:=rdmic; 
bits_test<1·ec, expl 

END; 

TEST33 
BEGIN {umem} 

oct_to_bit·:;( '4043', addr, 14); fit_bits(addr, L 16, r·ight_.Pit); 
FOR i:=l TO 4 DO BEGIN 

get_bitsCtest_bits[iJ,exp.0,88); 
first: =TRUE; WT'um(addr. bit[OJ, exp, sect_ABC, first); 
rdum(addr. bit(OJ, rec); bits_test<rec, exp> 

END 
END; 

TEST34 
FOR i:=l TO 4 DO BEGIN <PC register} 

g e t _ b i ts ( t e s t _ b i t s [ i J , e x p , 0, 36 > ; 
wr r e g < p c _ r e g , e x p > ; r d r e g < p c _ r e g , r e c > ; b i t s _ t e s t ( r e c , e x p ) 

END; 

TEST35 
FOR i:=l TO 4 DO BEGIN {MA register} 

get_bits(tes.t_bits(iJ, exp, o, 36); 
wr·regCma_reg, exp); r·dreg<ma_r·eg, rec>; bits_test<rec, exp) 

END; 

TEST36 
FOR i:=l TO 4 DO BEGIN {AR register} 
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get_bits(t!:·St_bits(iJ, exp, O, 36); 
wrreg (ai'_reg, exp); rdreg Car _reg, rec); bits_testCrec, exp> 

END; 

TEST37 
FOR i:=l TO 4 DO BEGIN {MEM register} 

get_bits(test_bits(iJ, exp. 0, 36); 
wrreg<hold_r·eg. exp); rdreg<mem_reg,rec); bits_test<rec, exp> 

END; 

TEST38 
FOR i:=l TO 4 DO BEGIN {IR register} 

get_bits<test_bits(iJ, exp. Q, 36); 
wrreg<ir_reg, exp>; rdreg<ir_reg.rec); bits_test(rec, exp> 

END; 

TEST39 
FOR i:=1 TO 4 DO BEGIN {Q register} 

get_bits(test_bitsCiJ, exp, Q, 36); 
wr reg < q_r e g, exp >; rd reg ( q_r e g, rec ) ; bits_ test (rec, exp ) 

END; 

TEST40 
FOR i:=l TO 4 DO BEGIN {JMEMP register} 

get_bits<test_bitsCiJ, exp. O, 12); fit_bits<exp. 36, 1, right_fit); 
wrreg<Jmemp_1·eg, exp>; rdreg<Jmemp_reg,rec>; bits_testCrec, exp> 

END; 

TEST41 
FOR i:=l TO 4 DO BEGIN {DEV register} 

get_bits<test_bitsC:iJ, exp. Q, 5); fit_bits<exp, 36, 1. right_fit); 
wr r e g < d e v _,.. e g , e x p ) ; rd reg ( d e v _ r e g , rec > ; b i t s _test ( re c , e x p ) 

END; 

TEST42 
FOR i:=l TO 4 DO BEGIN {AMEMP register} 

get_bits(test_bitsC:iJ, exp, Q, 10); fit_bits<exp. 36, 1, right_fit); 
wr -r e g < am em p _ r e g , e x p ) ; r dreg < am em p _re g , T' e c > ; b i t s _ t e st ( r e c , e x p ) 

END; 

TEST43 
BEGIN {ac register} 

oct_to_bits<'O',addr.4); 
FOR i:=l TO 4 DO BEGIN 

get_bits<test_bitsCiJ, exp. o, 36); 
wr a c <add r, exp > ; rd a c <add r, rec ) ; bits_ test (rec, exp > 

END 
END; 

TEST44 
BEGIN {amem} 

o ct_ to _bits< ' l 6 ', add r, 10) ; 
FOR i:=l TO 4 DO BEGIN 

get_bits(test_bitsCiJ,exp.0.36); 
wr am (add r, exp, FALSE) ; rd am< add r, rec, FALSE) ; b its_ test <rec • exp ) 

END 
END; 
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TEST45 
BEGIN {mprnor· y} 

0 Ct_ t Q _,b j t C ( , 30 I I d d d T' I 18) i 
FOR i:=l TD 4 DO BEGIN 

get_bitsCtest_bits[iJ,exp,0,36); 
wr· m ( c1 d d r, ax p ) ; rd m <add r·, rec ) ; b i ts_ test < T' e c, exp > 

END 
Er.JD 

;MICRO INSTRUCTIONS 

CLCPMOD_Ml 

CL.EXCTX_MI 

CLJMEMP_MI 

CLMERGE_MI 

CLUSCTX_MI 

CLVAMOD_Ml 

DAM_MI 

-JUMP _MI 

KLRESl_MI 

KLRES2_MI 

LDAC_MI 

LDAMAR_Ml 

LDAMEMP_MI 

LDAR_MI 

LDDEV_MI 

LDHOLD_MI 

LDJMEMP_MI 

LDIR_MI 

LDLPG_MI 

LDMA_MI 

LDPC_ru 

LDPCF_MI 

LDG_MI 
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LDGONES_MI 

LMHADR_Ml 

LMHB~\AD_MI 

LMHCNT_MI 

LMHCTL_MI 

LUHADR_MI 

LUHCTL_MI 

MAPDIS_MI 

MEMST _MI 

i"IHOFF_MI 

t"iHON_MI 

MRD_MI 

UHOFF_M! 

UHON_MI 

XAC_MI 

XAM_MI 

XAMEMP_MI 

XAR_MI 

XCOND_MI 

XDEV_MI 

X IR_MI 

XJMEM_MI 

XJMEMP _MI 

XLDOP_MI 

XMA_MI 

XMBST_MI 

XMEl'l_MI 

XMHADR_MI 
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Xt1HDATO_MI 

X MHDA T 1 _!1 ! 

XPC_MI 

XPCF_MI 

>'.G_M I 

XUHADR_MI 

XUHDAT_MI 

ZERO_MI 

; FIELDS 

EEAL_FLD O, 1 

E.EFO_FLD 1, 1 

LDMA_FLD 2, 1 

IDISP _FLD 3, 1 

MWT _FLD 4, 

SAAFMA_FLD 5, 1 

PO_FLD 6, 1 

SPl_FLD 7, 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 

M~.PF _FLD 26, 4 

SPC_FLD 30,6 

\..JADR_FLD 36, 14 

ROT_FLD 50,6 

Mt~SK_FLD ::>6, 6 
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Ll~tlN~. ~WN~UL~.n~r 

DEST_FLD 62,6 

SP2_FLD 68, 1 

JCODE_FLD 69,4 

ACSEL_FLD 73,3 

D_FLD 76,6 

CYLEN_FLD 82,4 

IFQ_FLD 86, 1 

DFG_FLD 87, 1 

LIT_FLD 26,36 

;REGISTERS 

AMEM_REG ~36, d am_m i. x am_m i 

AMEMP_REG 10, ldamemp_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, ldJmemp_mi, XJmemp_mi 

,...JMEM_REG 14, z ero_mi. x Jmem_mi 

LP_REG 16, zero_mi, xloop_mi 

MA_REG 36, ldma_mi. xma_mi 

MEM_REG 36, ldhold_mi, xmem_mi 

PC_REG 36, ldpc_mi, xpc_mi 

PCF_REG 36, ldpcf_mi, xpcf_mi 

G_REG 36, ldq_mi, xq_mi 

MBST_REG 36, zero_mi, xmbst_mi 

AC_REG 36, ld~c_mi, xac_mi 

HOLD_REG 36, ldhold_mi, xmem_mi 

AM_REG 36, dam_mi, xam_mi 
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co:·.;sc_: KtrERtl\Ct MANUAL. ( V2.6) SOURCES Aug~st i 2, i 985 

SOURCES 

The console program is written in TURBO-PASCAL. This is a 

subset of standard PASCAL. TURBO does provide an OVERLAY 

capability and an I IO interface, but that's about an. 

The sources consist of 5 files: 

CONSOLEPAS -- main source file, display manager 

CONSOLEOPAS -- utilities (bit converter) 

CONSOLE 1 PAS -- back end functions 

CONSOLE2PAS -- frontend commands 

CONSOLE3P AS -- table loader 

The code takes up a lot of memory. Overlays are used where 

possible, but every addition of a new ·r eature • usually reqUires a 

restructuring to get it an to fit. As it is now, backend !unctions 

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 

included. 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. 



.___..._•) .'-:'t\:I'. V\.Jf ... _'"""..__. I 1·"1.'-" W• '-''''"' -- --· --· --

ABORT 
ALERT 

ARG 
ARGS 

ARG_PROMPT 
ASK 

ASKYN 
ASt-<,_FOR_l;RGS 

BACKEND 
BARG 

BARGl 
BARG2 

BITS 
BITS_TEST 

BITS_TO_OCT 
BLANKS 

BOOT_MACRO 
BOOT_MICRO 

BOX 
BREA!il. 
BUILD 

BYTE_ TEST 
CALL 

CALLF 
CHAR TO_DIGIT 

CHECl·\_FOR_BREAi\ 
CLEAR_DAT_DPY 

COM1_SERVER 
COM2_SERVER 

COMMAND 
CllMl"U\ND_ARGS 
COl"IMAND_FILE 

COMMAND_m~ 

COMMAMD_REPEAT 
COM_INIT 

CONNECT 
CONNECTED 

CONNECT_CTY 
CONi,lECT _.MODEM 

CONTINUE 
CONTINUE 

CCJPY_BITS 
COUNT 
CPUOB 

CTY 
DAT_DPY 

DEBUG 
DEBUG_BITS 

DEBUG _BREAK 
DEC INT 

54 
5 

81 
59 
60 
53 
54 
60 
16 
43 
43 
43 
31 
39 

9 
6 

71 
72 
58 
38 
31 
39 
55 
54 

8 
55 
47 
11 
11 
57 
81 
60 
60 
59 
12 
13 
13 
83 
59 
54 
66 
21 

5 
18 
28 
46 

5 
6 
4 

10 

DEFAULT 6 
DESC_ARG 63 

DESC_ARGS 63 
DESC_EG 64 

DIAG 86 
DIAL 59 

DIGIT TO_CHAR 9 
DO_BOOT 71 

DO_BUILD 68 
DO_CALL 76 

DO_CLOCK 64 
DO_COMMAND 64 

DO_DD 61 
DO_DPY 46 

DO_DUMP 73 
DO_HISTORY 65 

DO_LOAD 74 
DO_MACRO 67 
DO_MODEl"I 68 
DO_RESET 79 

DO_SAVE 23 
DO_SET 78 

DO_TALK 65 
DO_ TEST 76 

DPY 49 
DPY 67 

DPYF 49 
DPY_DEFAULT 50 

DPY_DESCS 63 
DPY_FIELD 48 

DPY_FLDS 48 
DPY_LINE 49 
DPY_NAME 62 

DPY_NAMES 62 
DPY_ON_LINE 63 

DPY ON_STATUS_LINE 63 
DPY_QUIET 49 

DPY_REMOTE 50 
DPY _STR 5 

DPY_VALUE 47 
DREG 84 
DVMP 32 
DUMP 74 

ENABLE_BREAK 38 
ENAl-iST 26 

EG 6 
EGUAL_BITS 8 

ERROR 52 
EXAMINE_DEPOSIT 84 

EXEC 22 



::· ):FlAND _Mf.>,CROS 
Ff.>. I LED 

FILE_iC>,RGS 
FIT 

F!T_BITS 
FLAG· 

FLD 
FORMAT 
FORMAT 

FOHMl,,T _LINE 
FDRMAT_REG 

FRONTEND 
GETAr-<GS 

GET _.BITS 
HELP 

HEX_EYTE 
HEX_WDRD 

IDLE 
IDLE 

IDLES 
INCR_DCT 

!NIT 
INIT2 

I NITI AL_V/>.LUES 
I NITS 

INSTRS 
JNTERR!JPTS 

!NT_DEC 
INT_OCT 

IORA 
IORB 
JUMP 

LINE_SCREEN 
LOAD 

LOAD_CMD_TAB 
L.Or>.D_DPY_TAB 
UJf1D _FLD _TAB 

LOAD_MI_TAB 
LDf;D _REG_ TAB 

LOCAL_COM 
LOG 

MACRO_CHEC~\ 

MACRO_DUMP 
MACRO_ERR 

MACRO_HIST 
MACRO_LOAD 
MP.CRO_LOAD 

f-IACRO_VERIFY 
MAX 

MI 

53 
76 
81 ... 

I 

7 
c~ 

.... l / 

22 
47 
47 
47 
47 
15 
73 

8 
62 
10 
11 
56 
61 
57 
10 
29 
18 
80 
17 
32 
14 

9 
9 

17 
17 
23 
49 
33 
91 
90 
89 
89 
90 
68 

5 
34 
33 
33 
66 
34 
74 
34 

6 
22 

!'11 CR D _C: HE n.:, 
MICRO_DUMP 
MICRO_ERF~ 

!"1I CRO_FAST 
r·1I CRO_HI ST 
MICRO_LOAD 
MICRO_LOAD 

l"lICRO_VER IFY 
MlN 

MMACTRL 
MSG 

NAME 
NEW_SCREEN 

NIBBLE 
OCT_BITS 

OCT_DIGITS 
OCT_INT 

OCT_TO_BITS 
OCT _l-JORD 
OPEN_ COM 
OPEN_LDG 

PARSE 
PARSE_INITS 

PARSE_ THEM 
PLAY 

PORT_INIT 
PRINT_SCREEN 

PROTECT_SYSTEM 
PUT _BITS 

RDAC 
ROAM 

RDDMA 
RDECC 
RDHST 

RDHSTI 
RDM 

RDMI 
RDMIC 

RDOB 
RDREG 

RDSTLP 
RDVl'i 

READ_FILE 
READ_KEYBOARD 

RECEIVE 
RECEIVE 

REG 
REGISTER_SCREEN 

REMOTE_BACKEND 
REMOTE_CTY 

35 
32 
34 
35 
66 
35 
..,. IC: 
I~' 

6 
17 

58 
10 
10 
10 

9 
9 

10 
81 
81 

b 
30 
30 
79 
70 
52 
60 

8 
28 
28 
20 
27 
26 
25 
27 
21 
23 
19 
25 
20 
24 
53 
53 
12 
:io 
24 
50 
54 
69 



REMOTE_FRONTEND 50 
RESET_CONSOLE 79 
RESET_CONSOLE 80 

RE~1ET_FUNCTION 37 
RESET_INITS 80 

RESET_SCREEN 83 
HES:ET _SYSTE!~i 80 

RESTORE 24 
RET 43 
RUN 18 
RUN 56 

SAVE 24 
SCROLL 52 

SECT 84 
SEND 12 
SEND 

SEND_CHAR 
SETFLD 

SET_FLAG 
SET __ MACRD_BREAK 

29 
68 
22 
78 
38 

SET _f"IICRO_BREA~<. 38 
SHIFT lo 

SORT_COUNTERS 78 
START 57 

START_COUNTERS 78 
STATUS 56 
STATUS 68 

STATUSF 55 
STEP 18 

STOP_COUNTERS 78 
STRB 24 

SWITCH 6 
SYS ID 29 

TABLES 89 
TALK 29 
TAU<. 65 

TALK_SCREEN 65 
TEST 39 
TEST 76 

TEST_RET 39 
TIME 4 

TYPE_FILE 62 
UNLOCKED 57 

UNPARSE 6 
UNF'ARSE_THEM 30 

UPDATE 52 
UPDATE 57 

UPDATE_TIME 50 
UPPERCASE 6 

VERTICAL 58 

WAIT 52 
i,.JAIT 58 
t..JRAC 28 
1.-JRAM 27 

WRDMA 20 
WRHSTI 25 

t,..JRri 27 
WRMI 21 

WR MIC 23 
WROI3 18 

WR REG 25 
\.JRUM 24 

x 89 
x 89 
x 90 
x 91 
x 91 

XREGF 84 



{CONSOLE PAS -- source file for Augment Engine Console Cl of 5> zw> 

{p1'imary source file. contc.ins definitions, variables, frontend utilities} 

{other source files included are: 
CONSOLEO.PAS utility routines 
CDNSOLE1. PAS the bacl:end functions 
CONSOLE2. PAS the frontend commands 
CONSOLE3. PAS the table loaders} 

{TURBO-Pl\SC?.L compiler switches, IBM-PC version} 
<SR- subscript checks} 
{$\J- value ct.eeks} 
{S:.IJ- xon/xoff} 
{$I+ i/o check} 
{$C- control-c} 
{SK- stack chec~> 

PROGRAM c c•ns o le; 

CONST 

{increment this for each edit} 
cdit='5'; 

{set thic true if debugging initial start-up problems} 
initial_debugging=FALSE; 

<maJor version must match between local and remote. edit can be different> 
veT"sion='2. 6'·; 

{the main comm~nd prompt} 
prompt=':'; 

{colors for various display items) 
box_color=BROWN; banner_color=GREEN; time_color=CYAN; modem_color=WHITE; 
dat_color:ARRAY[BOOLEANJ OF BYTE=CYELLOW,CYAN); hole_color=LIGHTRED; 
msg_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; 

{allocation sizes of items} 
max_str_siz=128; max_bits_index=127; max_bits_siz=128; max_bit_siz=16; 

<com port codes} 
con=$00; coml=SOl; com2=$02; 

<micro instruction section codes -- binary bits) 
sect_A=4; sect_B=2; sect_C=l; sect_ABC=7; 

{micro /mac r·o 
load _s 1 ou.i=O; 

TYPE 

loadeT" function codes} 
load_verify=L load_chec k=2; 
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<8088 cpu register type for calls to MSDOS or INTR} 
regs_typ=RECORD ax,bx,cx,dx,bp, si,ds,es, flags: INTEGER END; 

{general purpose string type} 
str_typ=STRING[max_str_sizJ; 

{remote/local talk buffer of lines} 
tcil k_typ=ARRAYC 1 .. 12J OF str _typ; 

{binary record type for micro load files} 
bin_load_typ=RECORD 

addr: INTEGER; {address of micro instruction} 
dat: ARRAYCO .. 10J OF BYTE {ten 8-bit bytes <88 bits> of micro instruction} 

END; 

{display format type} 
dpy_fmt_typ=<line_fmt.reg_fmt, screen_fmt); 

<set of codes for idle display} 
idle_typ=SET OF (idle_mic, idle_obus. idle_dma); 

<string and bit Justification codes} 
fit_typ=<left_fit.center_fit,right_fit); 

{general purpose bit structure} 
bits_typ=RECORD 

bit: ARRAY [0 .. max_bits indexJ OF INTEGER; <value of general bit} 
siz: 1.. max_bits siz; {number of general bits in structure} 
bit_siz: 1.. max_bit_siz {number of binary bits in general bit} 

END; 

'micro instruction identifiers to index table} 
mi_typ=< 

clcpmod_mi, clexctx_mi, clJmemp_mi, clmerge_mi,clusctx_mi, clvamod_mi, dam_mi, 
JUmp_mL klresl_mi, klres2_mL ldac_mi. ldamar_mi, ldamemp_mi, ldar_mL lddev_mi, 
ldhold_mi, ldir_mi, ldJmemp_mi, ldlpq_mi. ldma_mi. ldpc_mL ldpcf_mL ldq_mi. 
ldq_ones_mi, ltnhadr_mi, lmhbkad_mi, lmhcnt_mi. lmhctl_mi. luhadr_mi. luhctl_mi. 
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, XJmem_mi, XJmemp_mi, xloop_mi, xma_mi 
xmbst_mL xmem_mi, xmhadr_mi. xmhdatO_mi. xmhdatl_mi, xpc_mL xpcf_mL xq_mi, 
x uh ad r _mi, x uh d at _mi, zero _mi > ; 

{micro instruction field identifiers to index table} 
fld_typ=( 

fld_err, eeal_fld,eefo_fld, ldma_fld, idisp_fld,mwt_fld,saafma_fld, po_fld, 
sp l_fld, cry_fld, asrc_flcL afun_fld, adst_fld. alul_fld, ldar _fld, JCOnd_fld, 
mapf_fld, spc_fld, Jadr_fld, rot_fld, mask_fld, dest_fld, sp2_fld, JCode_fld, 
acsel_fld, d_fld, cylen_fld, ifq_fld, dfq_fld, lit_fld ); 

<machine register identifiers to index table} 
reg_typ=< 

1eg_err,amem_reg,amemp_reg,ar_reg,dev_reg, ir_reg, Jmemp_reg, Jmem_reg, lp_reg, 
ma_reg,mem_reg, pc_reg, pcf_reg, q_reg.mbst_reg,ac_reg, hold_reg.am_reg); 

{display item identifiers} 
dpy_typ=( 

linel_dpy, line2_dpy. line3_dpy. line4_dpy .. line5_dpy. line6_dpy, line7_dpy, 
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line8_clpy, line9_dpy, line10_dpy, linell_dpy, line12_dpy, load_dpy. run_dpy, 
remote_dpy.mbrk_dpy,mad_dpy,m_dpy, ecc_dpy, dmaad_dpy, dma_dpy. pc_dpy, 
ma_dp!J, ar _cpu., mem_dpy, ir_dpy, q_dpy, lp_dpy, acad_dpy, ac_dpy, Jmemp_dpy, 
Jmem_dpy, dev_cipy,amemp_dpy,amemad_dpy,amem_dpy,ubrk_dpy,mic_dpy, obus_dpy, 
eobus_dpy, lc_dp!J.· tc_dpy, br_dpy, mi_dpy, eeal_dpy. eefo_dpy, ldma_dpy, idisp_dpy, 
mwt_dpy. saafma_dpy,po_dpy,spl_dpy, cry_dpy,asrc_dpy.afun_dpy,adst_dpy. 
alul_dpy, ldar _dpy, .1cond_dpy, mapf _dpy. spc_dpy. Jadr _dpy. ,-.ot_dpy. mask_dpy. 
dest_dpy. sp2_dpy, ,1code_dpy1 acsel_dpy, d_dpy. cylen_dpy. ifq,_dpy. dfq,_dpy, 
lit_dpy. dd_dpy. dpy_init); 

{function/command identifiers} 
cmd_typ=( 

bits_fun, breQk_fun, build_fun, cpuob_fun, cty_fun, dump_fun, enahst_fun, 
exec_fun,flti_fun, init_fun, init2_fun. inits_fun. instrs_fun. iora_fun, 
iorb_fun, JUmp_fun, load_fun.mi_fun,mmactrl_fun.rdac_fun,rdam_fun,rddma_fun, 
rdecc_fun,rdhst_fun,rdhsti_fun,rdm_fun,rdmi_fun.rdmic_fun.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.wr&c fun.wram_fun.wrdma_fun.wrhsti_fun.wrm_fun,wrmi_fun, 
wrmic_fun,wrob_fun,wrport_fun.wrreg_fun.wrum_fun, 
boot_cmd,build_cmd.call_cmd.cs_cmd, cty_cmd,dac_cmd,dam_cmd,dami_cmd, 
damp_cmd.dd_cmd.de_cmd,dmrd_cmd, dmwrt_cmd, dump_cmd, ex_cmd,help_cmd. 
history_cmd1 idle_cmd, ldac_cmd, ldamemp_cmd, ldar_cmd, lddev_.cmd, ld,1memp_cmd, 
ldhold_cmd, ldir_cmd, ldma_cmd, ldpc_cmd1 ldpcf_cmd, ldq_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.ugo_cmd,ui_cmd,ustart_cmd,wrobus_cmd, xac_cmd, xam_cmd, 
xami_cmd, xamp_cmd, xamemp_cmd, xar_cmd. xdev_cmd, xir_cmd, XJmem_cmd, 
x,1memp_cmd, xlp_cmd, xma_cmd, xmem_cmd, xpc_cmd, xpcf_cmd. xq_cmd); 

VAR 

{constant tables -- loaded from overlay} 

{on/off/odd/even test data patterns} 
test_byte;ARRAY[l. .4J OF BYTE; test_bits:ARRAYC1 .. 4J OF bits_typ; 

{table of micro instructions -- constant for backend} 
mi_tab:ARRAY[mi_typJ OF RECORD 

name: STRING( BJ; {text name} 
bits:bits_typ {88 bits -- optimal is ten 8-bit bytes} 

END; 

{table of micro instruction fields -- constant for backend} 
fld_tab:ARRAYEfld_typJ OF RECORD 

name: STRING(6J; {text name} 
bit zer·o: 0 .. 87; {position of field bit zero within instruction} 
bits siz: 1.. 36; {number of bits in field} 
dpy: dpy_typ {displalJ item for field} 

END; 

<table of machine registers -- constant for backend} 
reg_tab:ARRAYlreg_typJ OF RECORD 

name: STRil\IG(5J; <text name} 
bits_siz: 1 .. 36; {number of bits in register} 
mi_to_u.rr .. mi __ to_rd: mj._typ {micro instructions to write and read registe,-.} 
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END; 

{table of commands -- constant for frontend} 
cmd_tab:ARRAY[cmd_typJ OF RECORD 

name: STRING[SJ; eq_siz: 1.. 8; <name and eqiated minimum size> 
arg1_desc,arg2_desc.cmd_desc:STRINGC40J {descriptions} 
{see procedure command_ok for interpretation of descriptions} 

END; 

{dable of display items -- constant for frontend} 
dpy_tab:ARRAY[dpy_typJ OF RECORD <table of display items -- semi-constant} 

x_pos: l.. 80; y_pos: 1.. 12; {position of item in data display} 
desc: STRING[7J; {description text} 
value:STRINGC80J; {value text -- not constant} 
value_siz: 0 .. 80; {value field width, in characters} 

END; 

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

<digit and character tables for conversion between bits and strings} 
digit_tab:ARRAYLCHARJ OF BYTE; <convert character to value} 
char_tab: ARRAY[O .. 163 OF CHAR; <convert value to character} 

{activity counter} 
activity_counter:ARRAY(l .. number_countersJ OF INTEGER; {the counters} 
counting:BOOLEAN; {if true then increment counters} 

{debugger} 
debugging:BOOLEAN; {if true then display debug information} 
debug_counter: INTEGER; <number of debug calls to skip} 

{digit/bit conversion errors} 
bad_digit, {if true then invalid digit was encountered} 
digit_overflow:BOOLEAN; {if true then Justification overflowed} 

{system type flag -- if true then KL version} 
kl: BOOLEAN; 

{remote access state -- remote_cty set by backend} 
remote: <we_are, hello, entry, login,remote_cty,active); 

{log file} 
log_file:TEXT; <the log file} 
log_open, {if true then log file is open} 
log_ok:BOOLEAN; {if true then write log messages} 

PROCEDURE debug_break; BEGIN END; <a place to set IBM-PC DEBUG break point} 
{set break poj.nt to address obtained by: 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} 

<SI CONSOLEO. PAS utility routines} 
<CONSOLEO. PAS -- source file for Augment Engine Console <2 of 5) zw} 

{contains global utilities} 

FUNCTION timeCget_time: BOOLEAN>: str_typ; 
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{if get_time then r~turn time of day else retu~n current date} 
<..:ot~ST 

rnonth: AF<RAYC1 . i2J OF STRING[8J = 
('.Jan', 'Feb", ·Mar', 'Apr', 'May', 'Jun', 'Jt..•l'.· 'Aug', 'Sep', 'Oct'.• 'Nov', 'Dec'); 

')AR reg=: r·egs_tiJpi d, ti, m .. s: STRING(2J; y: STRINGE4J; 

WITH rrgs DD BEGIN 
IF get_time THEN ax:=time_code SHL 8 ELSE ax:=date code SHL 8; 
MSDOS (reg s > ; 
IF g~t_time THEN BEGIN 

STR(cx SHR 8:0, h); STR<cx AND $FF:O, m); STR<dx SHR 8:0, s); 

IF LENGTHCh><2 THEN h:='O'+h; 
IF LENGTH<m><2 THEN m:='O'+m; 
IF LENGTHCs><2 THEN s:='O'+s; 
time : = h + I : I +m+ I : I+ s 

END 
ELSE BEGIN 

STR ( c x: 4 I l/); STR ( d x AND $FF: o, d)) y: =COPY ( y I 3, 2) j 

IF LENGTH<d><2 THEN d:='O'+d; 
time:=d+'-'+monthEdx SHR SJ+'-'+y 

END 
END 

END; 

PROCEDURE countCc:BYTE); 
{increment specified activity counter if counting} 
BEGIN IF counting THEN activity_counter[cJ:=activity_counter[cJ+l END; 

PROCEDURE dpy_str<x.y:BYTE; s:str_typ; color:BYTE>; 
{display colci'ed string at x, y location on screen, upper left is 1. 1) 
BEGIN TEXTCOLOR<color); GOTOXYCx,y>; WRITECs> END; 

PROCEDURE alert<m: str_typ); 
{display alert message at bottom of screen} 
BEGIN dpy_str(l,24, '',alert_color); CLREOL; WRITE<m> END; 

PROCEDURE lop<m· str_typ>; 
{if log fj le open. write message to it} 
BEGIN 

IF log_~k THEN BEGIN 
IF log_open THEN BEGIN 

{$1-} WRITELN<log_file, timeCTRUE)+' '+m); {$I+} 
log_open:=IDRESULT=O; IF NOT log_open THEN CLOSE<log_file> 

END; 
IF NOT log_cpen THEN alert( 'LOG FULL. '+"·G) 

END 
END; 

PROCEDURE debug(m:str_typ); 
{if debugging and debug_counter not zero then display debug message} 
BEGIN 

IF debugging THEN BEGIN 
IF debug_counter>O THEN debug_counter:=debug_counter-1 ELSE BEGIN 

log(m); alert(m+' #'); {$!-} READLNCdebug_counteri; {$!+}alert<") 
END 

END 
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END; 

FUNCTION debug_bits(VAR b:bits_typ>: str_typ; 
{debug bits structure by converting all info to string for display} 
VAR i: 0 .. rnax_t:its_index; siz, bit_siz, bit, bits: stT'_typ; 
BEGIN 

STRCb. siz: O, siz); STR<b. bit_siz: Q, bit_siz); STRCb. bit(OJ: O, bit>; bits:= •. 
FOR i: =1 TO b. siz-1 DO BEGIN STRCb. bitCiJ: O, bit); bits: =bits+' '+bit END; 
debug_bits:='('+siz+' '+bit_siz+" ('+bits+'))' 

END; 

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

FUNCTION max(x, y: INTEGER>: INTEGER; 
<return the maximum of two integers> 
BEGIN IF x>y THEN max:=x ELSE max:=y END; 

FUNCTION uppercase(s: str_typ>: str_typi 
<return string converted to uppercase} 
VAR i: 1. . max _s tr _s i z; 
BEGIN FOR i:=l TO LENGTHCs) DO sCiJ:=VPCASE<sCiJ); 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:=l TO min(n,max_str_siz> DO s:=s+' 

FUNCTION eq<sl, s2: str_typ; n:BYTE>:BOOLEAN; 

I • 
I blanks: =s END; 

{return true if string s1 is an eqiation cf- s2 of minimum size n} 
BEGIN eq:=CLENGTHCsl>>=n> AND Csl=COPY<s2, 1,LENGTHCsl>>> END; 

FUNCTION switch<x:BOOLEAN; s1,s2: str_typ>:str_typ; 
{switch strings -- ir true then return s1 else return s2} 
BEGIN IF x THEN switch:=sl ELSE switch:=s2 END; 

FUNCTION parse(VAR a: str_typ): str_typ; 
{parse input string, return token, remove token from input string} 
CONST delimiter·s:SET OF CHAR=[' ', ', ', '/'J; 
VAR i: 1 .. max_str_siz; 
BEGIN 

i: =1; WHILE < i<:=LENGTH(a)) AND Ca[iJ IN delimiters) DO i: =i+l; 
DELETE < a, L i -1 > ; 
i:=l; WHILE <i<=LENGTHCa)) AND NOT CaCiJ IN delimiters) DO i:=i+l; 
parse : =COPY < a, 1 , i -1 > ; 
DELETE (c:i I L i -1 ) i 
i : = l; 1.-JH I LE < i <=LENGTH< a > > AND <a Ci J IN de 1 i mi t er s ) DO i : = i + 1; 
DELETE(a, 1, i-1) 

END; 

FUNCTION unparse<al. a2,a3:str_typ>:str_typ; 
{return appended tokens suitable for parse} 
VAR a: str _typ; 
BEGIN L•np.::rse:=a1+su.:itch<a2<>", ', '+a2+switch<a3<::>'',' '+a3, "),")END; 

PHOCEDURE deFaLtltCVAR a: str_typi v: st,._typ); 
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{se~ default value, 
BEGIN IF Ca='') OR 

v. if input string is 
(a='. ' ) THEN a: =v END; 

null or '. '} 

FUNCTION fit(s: str_t!)pi n BYTE; f: fit_typ): str_typ; 
{fit string into specified size with Justification} 
BEGIN 

DELETE<s.n+l,max_str_siz); 
CASE f DF 

centPr_fit: s:=blanksC<n-LENGTH<s>> DIV 2>+s; 
right_fit: s:=blanks<n-LENGTH<s>>+s 

END; 
fit:=s+blanksCn-LENGTH<s>> 

i::Nl); 

PROCEDURE fit_bits<VAR bits:bits_typ; new_siz,new_bit_siz:BYTE; 
,!ustif&J: fit_typ); 

{fit bits structure into specified configuration with Justification} 
VAR 
bin: ARRAY (0 .. me;:x_bits_indexJ OF 0 .. 1; 
i, ,1: 0 .. me::>r_bits_index; 
lsb, new_lsb, bits_given, bits_used, diffe;ence, value: INTEGER; 
BEGIN 

{it works so don't mess with it} 
IF (bits. siz<.::>new_siz> OR (bits. bit_siz<>new_bit_siz) THEN BEGIN 

bits_given: =0; 
FOR i : =O TO b its. s i z -1 DO BEGIN 

value:=bits. bit[iJ; 
IF bits_given<=max_bits_index THEN 
FOR J:=bits_given+bits. bit_siz-1 DOWNTO bits Qiven DO BEGIN 

IF J<=max_bits_index THEN bin[JJ:=value AND 1; 
value:=value SHR 1 

END 
ELSE digit_overflow:=TRUE; 
bits_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_lsb>max_bits_index THEN new_lsb:=max_bits_index; 
difference:=new_lsb-lsb; 
IF JUstify=right_fit THEN BEGIN {align least significant bit} 

IF difference>O THEN BEGIN {new_lsb to right of lsb} 
{shift right} 
FOR i:=new_lsb DOWNTO difference DO bin[iJ:=bin[i-differenceJ; 
{pad left with zero's} 
FOR i:=O TO difference-! DO bin[iJ:=O 

END 
ELSE IF difference<O THEN BEGIN {new_lsb to left of lsb} 

{verify no one's lost on left} 
{ 

FOR i:=O TO -difference-! DO IF bin(iJ<>O THEN digit_overflow:=TRUE; 
} 

{ ~· h i -f t l e f t } 
FOR i:=O TO lsb DO binliJ:=bin[i-differenceJ 

END 
END 
ELSE BEGIN <align most significant bit} 

IF difference>O THEN BEGIN <new_lsb to right of lsb} 
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{pad right with zero's} 
FOR i:=lsb+l TO new_lsb DO bin[iJ:=O 

END 
ELSE IF difference<O THEN BEGIN {new_lsb to left of lsb} 

{verify no one's lost on right} 
{ 

FOR i:=new_lsb+l TO lsb DO IF binCiJ<>O THEN digit_overflow:=TRUE 
-~ 

END 
END; 
bits. siz:=neui siz; bits. bit_siz:=new_bit_siz; bits_used:=O; 
FOR i: =O TO bits. siz-1 DO BEGIN 

value: =0; 
FOR J:=bits_used TO bits_used+bits. bit_siz-1 
DO value:=<value SHl 1> OR binCJJ; 
bits. bitCiJ: =value; bits_used: =bits_used+bits. bit_siz 

END 
END 

END; 

FUNCTION equal_bits<VAR bl, b2:bits_typ>:BOOLEAN; 
{return true if bit structures are equivalent does not fit_bits} 
VAR ok: BOOLEAN; i: 0 .. max_bits_index; 
BEGIN 

ok: =<b!. siz=b2. siz> AND (bl. bit_siz=b2. bit_siz); 
IF ok THEN FOR i:=O TO b1. siz-1 DO ok:=ok AND <bl. bitCiJ=b2. bitCiJ); 
equal_bits:=ok 

END; 

PROCEDURE put_bitsCVAR b, bb:bits_typ; P• l:BYTE); 
{put 1 bits from bb into b at position p} 
VAR i:O .. max_bits_index; 
BEGIN 

f i t _b i ts < b , b . s i z * b. b i t s i z , 1 , 1 e .Pt_ f i t > ; 
.Pit_bits(bb, bb. siz*bb. bit_siz, L le.Pt_fit>; 
FOR i: =O TO 1-1 DO b. bit(p+iJ: =bb. bit(bb. siz-l+iJ 

END; 

PROCEDURE get_bits<VAR b, bb:bits_typ; P• l:BYTE); 
{get l bits from b at position p into bb} 
VAR i: 0 .. max_bits_index; 
BEGIN 

fit_bits(b, b. siz*b. bit_siz, 1. le.Pt_fit); 
bb. siz: =l; bb. bit_siz: =1; 
FOR i: =p TO p-i· l -1 DO b b. bit C: i-p J: =b. bit C: i J 

END; 

FUNCTION char_to_digit<c:CHAR; s:BYTE>:BYTE; 
{convert character to digit of specified bit size} 
1.1,~R i: BYTE; 
BEGIN 

i: =digit_t?.bC:cJ; 
IF Ci<O> OR <i>=<1 SHL s)) THEN BEGIN i:=O; bad_digit:=TRUE END; 
char_to_digit:=i 

END; 
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FUNCTION diglt_to_char<i:BYTE; s:BYTE>:CHAR; 
{convert Jigit of srecified bit size to character} 
BEGIN 

I;= 11:>=0) AND (i<:<l SHL s)) THEN digit_to __ char:=char_tab[iJ 
ELSE BEGIN digit_to_char:='O·"; bad_digit:=TRUE END 

Ef·~L:.: 

FUNCTION bits_to_oct<b:bits_typ; s:BYTE): str_typ; 
{ r· e t urn s b i t s , b , c on v er t e d to o c ta 1 d i g i t s tr i n g } 
'-...'1;R ;i, ~1: 0 .. ma1._bits_index; digits: str_typ; 
BEGIN 

fjt_bits(b, s, L left_fit); 
fit_bits(b, \s+2) DIV 3,3,right_fit); 
F :.::O.: l·!HILE ( J<b. siz-1 > AND (b. bit[JJ=O> DO J: =J+-1; 
digits:=''; bad_digit: =FALSE; 
FOR i: =max < -'' h. s i z -max _s tr _s i z ) TO b. s i z -· 1 DO 

d i g i t ~· : = d 3. g i t s + c h a r _ta b ( b . b i t t: i J J ; 
IF b. siz>max_str_siz THEN digit_overflow:=TRUE; 
bits_to_ort:=digits 

END; 

PROCEDURE oct_to __ bits<d: str_typ; VAR b: bits_typ; s: BYTE>; 
{convert octcl digit string to s bits, b} 
VAR i: 0 .. max_bits_.index; special: INTEGER; 
BEGIN 

special: =T70; bad_d i git: =FALSE; 
IF d='OFF' THEN special:=O 
ELSE IF d='ON' THEN special:=-1 
ELSE IF d='-1' THEN special:=-1 
ELSE IF d='ODD' THEN special:=21845 
ELSE IF d='EVEN' THEN special:=-21846; 
IF special=770 THEN BEGIN 

b. s i z: =min< LENGTH< d >, max _bits _s i z >; 
b.bit_siz:=3; 
FOR i: =O TO b. siz-1 DO b. bitEiJ: =digit_tab[d(i+1JJ; 
IF LENGTH<d>>max_bits_siz THEN digit_overflow:=TRUE; 
fit _ti its { b, ·c, L T· i g ht_ fit ) 

END 
ELSE BEGIN 

b. s i z: =max _b its s i z DIV max _bit s i z; b. b it _s i z: =max _bit _s i z; 
FOR i: =O TO b. siz-1 DO b. bitEiJ: =special; 
fit_bits<b, s, 1,r·ight_fit); digit_overflow:=FALSE 

END 
END; 

FUNCTION int_oct<i: INTEGER>: str_typ; 
{r~turn octal digit string converted from integer} 
VAR b: bit~_t1,1p; digits: str _typ; 
l3 E GI N b . s i z : == 1 ; b . b i t _ s i z : = 16; b . b i t E 0 J : = i ; i n t _ o c t : = b i t s _ t o _ o c t ( b , 1 6 ) END; 

FlJNCT ION oc t_i nt ( d: $tr _t y p >: INTEGER; 
{return integer converted from octal digit string} 
t,;~1R b: bi ts_typ; 
BEGIN oct_to_hits(d, b, 16>; fit_bitsCb, L 16, left_fit); oct int: =b. bit[OJ END; 

FUNCTION int_dec<i: INTEGER>: str_typ; 
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<return decimal digit string converted from integer} 
VAR digits: str _typ; BEGIN STR( i: Q, digits); int_dec: =digits END; 

FUNCTION dec_int(d: str_typ): INTEGER; 
{return integer converted from decimal digit string} 
VAR i,e: INTEGER; 
BEGIN 

VAL<d, i, e); IF e<>O THEN BEGIN i: =0; bad_digit: =TRUE END; dee int: =i 
END; 

FUNCTION incr_oct(d: str_typ): str_typ; 
{return incremented octal digit string} 
VAR i:O .. max_str_siz; carry,new_value:BYTE; 
BEGIN 

carry: =1; i: =LENGTH< d); bad_d i git: =FALSE; 
WHILE <i>=1) AND <carry>O> DO BEGIN 

new_value:=digit_tab(d[iJJ+carry; 
IF new_value>=8 THEN new_value:=O ELSE carry:=O; 
d[iJ: =char_tab(new_val~eJ; i: =i-1 

END; 
IF carry=l THEN BEGIN 

IF LENGTH<d><max_str_siz THEN d:='l'+d ELSE digit_overflow:=TRUE 
END; 
incr_oct:=d 

END; 

FUNCTION oct_bits(d: str_typ; s: BYTE>: str_typ; 
<return verified octal digit string of specified bit size} 
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 speciried size, maybe add leading zeros} 
VAR i: 1 .. max_str_siz; 
BEGIN 

IF s<LENGTHCd> THEN DELETECd, l1LENGTHCd>-s> 
ELSE FOR i:=1 TO s-LENGTH<d> DO d:='O'+d; 
FOR i:=1 TO LENGTH<d> DO d(iJ:=digit_to_charCchar_to_digit(d(iJ,3>,3>; 
oct_digits:=d 

END; 

FUNCTION oct_11.1ord(d: str_typ>: str_typ; 
Cif octal word, return halfwords seperated by double comma} 
BEGIN IF LENGTH<d>=12 THEN INSERTC',, ',d,7>; oct_u.aord:=d END; 

FUNCTION hex_byte<i:BYTE>: str_typ; 
{convert hyte to hex digit string} 

FUNCTION nibble(i:BYTE>: str_typ; 
{convert nibble to hex digit string} 
BEGIN 

i: =i AND $OF; 
IF i<lO THEN nibble:=CHR<ORD< 'O'>+iJ ELSE nibble:=CHRCORDC 'A'J+i-10) 

END; 

BEGIN {hex_byte} 
hex_byte:=nibble(i SHR 4)+nibble(i) 

END; 
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FUNCTIDr'1 i'e>_u•or-o(i: INTEGER): stT'_typ; 
{convert 16-blt word to nex digit string} 
BEGHJ he:z._uior·d:=hex_byte(i SHR 8)+t1e:r._byte(1) END; 

{tne following routines make up the interrupt driven communications package} 

VAR {communic~tions stuff} 
:oml_seg. coml_ofs, com2_seg, com2_ofs: INTEGER; {saved values} 
coml_id. com2 id: BYTE; {from last interrupt> 
coml_input, com2_input:ARRAYLO .. $FFJ OF BYTE; {input buffers> 
coml_input_in. com2_input_in,coml_input_out,com2_input_out:O .. SFF; {pointers> 
coml_input_siz, com2_input_siz: 0 .. 255; {current size of buffers} 
cty,modem:BYTE; {configured port codes} 

PROCEDURE coml server; 
fIRQ4 se1·ver for coml} 
CONST 
i l'lt_c ontro 1=$20; eo i_b it s=$20; 
coml_dati:1=$3F8; coml int_id=$3FA; 
BEGIN 

receive_int=$04; 

{ 

; pushes for entry 
PUSH AX PUSH BX PUSH ex ! PUSH DX 
MOV BX,2700 
CS: MDV AX, [0110J MOV DS, ,O,X 

PUSH DI PUSH SI PUSH ES PUSH D'. 

} 

INLINE<$50/$53/$51/$52/$57/$56/$06/$1E/$BB/$00/$27/$2E/$Al/$10/$0l/$8E/$D8>; 
coml_id:=PORT[coml_int_idJ; 
IF Ccoml_id AND receive_int><>O THEN BEGIN 

IF com1_input_siz>=$FF THEN BEGIN 
coml_input_out:=<coml_input_out+l> AND SFF; 
coml_inµut_siz:=coml_input_siz-1 

END 
ELSE IF coml_input_siz=O THEN coml_input_in:=coml_input_out; 
coml_input[coml_input_inJ:=PORTCcoml_dataJ; 
coml_input_in:=<coml_input_in+l) AND $FF; 
coml_input_siz:=coml_input_siz+l 

END; 
PORTCint_controlJ:=eoi_bits; 

; pops fc1r exit 
POP DS POP ES 
POP BP ! POP BP 
} 

POP SI 
IRET 

POP DI POP DX POP ex 

INLINEC$1F/S07/55E/S5F/$5A/$59/S5B/$58/$5D/$5D/$CF> 
END; 

PROCEDURE com2_server; 
{IRG3 server for com2} 
CONST 
int_control=$20; eoi_bits=$20; 
com2_data=S2F8; com2_int_id=S2FA; receive_int=$04; 
BEGIN 

POP BX POP AX 

INLINE<S50/$53/S51/$52/S57/$56/$06/S1E/SBB/SOO/S27/S2E/SA1/Sl0/$01/S8E/S08); 
com2_id:=PORTlcom2_int_idJ; 
IF <com2_id AND receive_int><>O THEN BEGIN 
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IF com2_input_siz:>=$FF THEN BEGIN 
com2_input_out:=<com2_input_out+1) AND SFF; 
com2_input_siz:=com2_input_siz-1 

END 
ELSE IF com2_input_siz=O THEN com2_input_in:=com2_input_out; 
com2_input[com2_input_inJ:=PORTEcom2_dataJ; 
com2_input_in:=<com2_input_in+l> AND $FF; 
com2_input_siz:=com2_input_siz+l 

END; 
PORTEint_controlJ:=eoi_bits; 
INLINE<S1F/S0?/$5E/S5Fl•5A/S59/$5B/$58/$5D/$5D/SCF> 

END; 

FUNCTION receiveCp:DYTE; VAR ch:CHAR>:BOOLEAN; 
{return true if character received from specified port} 
VAR regs:reg$_typ; 
BEGIN 

T·eceivr!: =FALSE; 
CASE p OF 

con: WITH regs DO BEGIN 
ax:=$0600; dx:=SFF; MSDOS<regs); ch:=CHRCax AND $7F); receive:=ch<>#O 

END; 
coml: IF c:oml_input_siz:>O THEN BEGIN 

ch:=CHR<com1_inputCcoml_input_outJ AND $7F); 
com1_input_out:=<com1_input_out+1) AND $FF; 
coml_input_siz:=coml_input_siz-1; receive:=TRUE 

END; 
com2: IF com2_input_siz>O THEN BEGIN 

ch:=CHRCcom2_inputCcom2_input_outJ AND $7F); 
com2_input_out:=<com2_input_out+1) AND $FF; 
com2_input_siz:=com2_input_siz-l; receive:=TRUE 

END 
END 

END; 

PROCEDURE send(p:BYTE; ch:CHAR); 
{send character to specified port} 
CONST 
com1_data=$3F8; coml line_ststus=$3FD; com2_data=$2F8; com2_line_status=$2FD; 
transmit_read~=$20; 

VAR regs:regs_typ; 
BEGIN 

CASE p OF 
con: WITH regs DO BEGIN ax:=S0600; dx:=ORDCch); MSDOS<regs> END; 
coml:BEGIN 

REPEAT UNTIL <PORTCcoml_line_statusJ AND transmit_ready>-C:>O; 
PORTCcoml_dataJ:=ORDCch) 

END; 
com2:BEGIN 

REPEAT UNTIL C PORTE c om2_1 i ne_s tat us J AND transmi t_read y i ·.::::•O; 
PORT[com2_d~taJ:=ORD(chi 

END 
END 

END; 

PROCEDURE com_initCp.baud, parity, stopbit,wordlength: INTEGER>; 
{set up a port 1uith baud, parity. stop bit and word length parameters} 
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CONST 
i--=.232_c o d p=·$i 4i 
c:oml_int_e:natlE:::$,3F9; com2_int_enable=~i2F9; receive int=$01; 
com 1 _mod em_c ont1- o l=$3FC; c om2_mo d em_c on tr o 1 =$2FC; ou t2=$08; 
VAR regs:regs_typ; 
BEGIN 

t-JITH regs DD Ci6.SE p OF coml:d:c=O; com2:dx:=1; ELSE dx:=O END; 
CASE baud OF 

110: b .:1ud: =0; 150: baud: =li 300: baud: =2; 
600: baud: =-3; 1200: baud: =4; 2400: baud: =5; 
4800:baud:=6; 9600:baud:=7; ELSE baud:=2 

END; 
CASE parity OF Q, 1:; 2:parity:=3 ELSE parity:=O END; 
CASE stopbit OF l:stopbit:=O; 2: stopbit:=l; ELSE stopbit:=O END; 
CASE wordlength OF 7:wordlength:=2; 8:wordlength:=3; ELSE wordlength:=2 END; 
regs. aA:=Cbaud SHL 5) OR <parity SHL 3) OR <stopbit SHL 2) OR wordlength; 
INTR(r5232_:ode,regs>; 
CASE p UF 

coml:BEGIN 
PORT[coml_int_enableJ:=PORT[coml int_enableJ OR receive int; 
PORTC:coml_modem_controlJ:=PORTCcoml_modem_controlJ OR out2 

END; 
com2:BEGIN 

PORT[com2_int_enableJ:=PORT[com2 int_enableJ OR receive_int; 
PORTC:com2_modem_controlJ:=PORTCcom2_modem_controlJ OR out2 

END 
END 

END; 

PROCEDURE connect<p: BYTE; initiate: BOOLEAN); 
{if initiate, then set up connection else break connection} 
CONST 
dtr_bit=$Ql; rts_bit=$02; cts_bit=$10; dsr_bit=$20; ri_bit=$40; rlsd_bit=$80; 
VAi~ c Is: INTEGER; ).'.:CHAR; 
BEGIN 

CASE p OF 
coml:BEGIN c:=$3FC; s:=$3FE END; com2:BEGIN c:=$2FC; s:=$2FE END 

END; 
alert( 'COM'); 1-JRITE<p: O>; 
IF initiate THEN BEGIN 

PORT[cJ:=PORT[cJ AND NOT <rts_bit OR dtr_bit); DELAY<1000); 
PORT[cJ:=PORTC:cJ OR dtr_bit; WRITE<' DSR?'>; 
REPEAT UNTIL KEYPRESSED OR <<PORTC:sJ AND dsr_bit><>O>; 
PORT[cJ:=PORTC:cJ OR rts_bit; WRITE<' CTS?'); 
REPEAT UNTIL ~~EYPRESSED OR ((PORT[sJ AND cts_bit><>O>; 
WRITE<' RLDS?' ); 
REPEAT UNTIL KEYPRESSED OR <<PORT[sJ AND rlsd_bit><>O>; 
IF KEYPRESSED THEN BEGIN READCKBD, x>; WRITEC' ABORT'> END ELSE WRITE<' ON' 

END 
ELSE BEGIN 

WR I TE ( , OFF I ) j 

PORTC:cJ:=PORTEcJ AND NOT dtr_bit; DELAYC1000); 
PORT[cJ:=PORTEcJ DR dtr_bit 

END 
END; 

FUNCTION connectedCp:BYTE>:BOOLEAN; 
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{return true if port is connected} 
CONST cts bit=$10; dsr_bit=$20; ri_bit=$40; rlsd_bit=$80; 
VAR s, l: INTEGEH; foo: BYTE; 
BEGIN 

CASE p OF 
com!: BEGIN 1:=$3FD; s:=$3FE END; com2:BEGIN l:=S2FD; s:=$2FE END 

END; 
foo:=PORTl:lJ; 
connected:=<<NOT PORTCsJ> AND Crlsd_bit OR dsr_bit OR cts_bit>>=O 

END; 

OVERLAY PROCEDURE interrupts<enable:BOOLEAN>; 
{if enable then set up communications else restore before program exit} 
CONST 
irq3_code=$0l3; irq4_code=$0C; int_control=$20; eoi_bits=$20; 
int_enable=$21; irq3_bit=$08; irq4_bit=$10; 
com1_data=$3F8; com2_data=$2F8; 
com 1 _i nt __ ena t• 1 e=$3F9; c om2_i nt_enab l e=$2F9; rece i ve_i nt=SOl; 
com1_int_id=$3FA; com2_int_id=$2FA; 
coml_line_control=$3FB; com2_line_control=$2FB; dlab=$80; 
com1_modem_control=$3FC; com2_modem_control=$2FC; out2=$08; 
BEGIN 

IF enabJe THEN BEGIN 
{set up the input buffer pointers} 
coml_id:=O; coml_input_in:=O; coml_input_out:=O; coml_input_siz:=O; 
com2_id: =0; com2_input_in: =0; com2_input_out: =0; com2_input_siz: =0; 
{save DS register value in TURBO copyright notice area, CS: 110} 
{MDV AX, DS ! CS: MDV [01 lOJ, AX} 
INLINEC$8C/SD8/$2E/$A3/$10/$01J; 
{initially make sure irq3 and irq4 are ignored while servers set} 
PORTC:int_enableJ:=PORTC:int_enableJ OR irq3_bit OR irq4_bit; 
{save current server addresses, set up local servers} 
coml_~eg:=MEMWl:O: irq4_code*4+2J; coml_oFs:=MEMWC:O: irq4_code*4J; 
com2_seg:=MEMWC:O: irq3_code•4+2J; com2_ofs:=MEMWCO: irq3_code*4J; 
MEMW[O: irq4_code*4+2J:=CSEG; MEMWCO: irq4_code*4J:=OFS<coml_server); 
MEMWCO: irq3_code*4+2J:=CSEG; MEMWCO: irq3_code*4J:=OFS<com2_server>; 
{tell the interrupt controller to listen for irq3 and irq4} 
PORTCint_enableJ:=PORTCint_enableJ AND NOT Cirq3_bit OR irq4_bit); 
PORTCint_controlJ:=eai_bits; 
<enable serial controller to generate receive interrupts} 
PORT[coml_line_controlJ:=PORTCcoml_line_controlJ AND NOT dlab; 
PORTl:coml int_enableJ:=PORT[coml_int_enableJ OR receive int; 
PORTl:coml_modem_controlJ:=PORTCcoml_modem_controlJ OR out2; 
PORTl:com2_line_controlJ:=PDRTCcom2_line_controlJ AND NOT dlab; 
PORTCcom2_int_enableJ:=PORTCcom2_int_enableJ OR receive_int; 
PORTCcom2_modem_controlJ:=PORTCcom2_modem_controlJ OR out2; 
<get initial interrupt identification, un-hangs the ports if hung} 
DELAYC100); coml_id:=PORTCcoml_int_idJ; com2_id:=PORTEcom2_int_idJ 

END 
ELSE BEGIN 

<tell controller to ignore irq3 and irq4 interrupts} 
PORTl:int_enableJ:=PORTEint_enableJ OR irq3_bit OR irq4_bit; 
{disable serial controller interrupts} 
PORT[comi_line_controlJ:=PORTCcoml_line_controlJ AND NOT dlab; 
PORTEcoml_int_enableJ:=PORT[coml_int_enableJ AND NOT receive_int; 
PORTl:coml_modem_controlJ:=PORTl:coml_modem_controlJ AND NOT out2; 
PORTEcom2_line_controlJ:=PORT[com2_line_controlJ AND NOT dlab; 
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PORT[:nm2 int_enablel:=PORT[com2_i~t_enableJ AND NOT receive int; 
PORT Cc om2_r110 d cm_c on tr c 1 J: =PORT [ c om2_mod em_c on tro l J AND NOT out2; 
{r~store original interrupt server addresses} 
MEMWCO: irq_..:! __ code*4·+2J: =coml_seg.; MEMWC:O: irq4_codeii-4J: =coml_ofs; 
MEMW[O: irq3_code•4+2J:=com2_seg; MEMWCO: irq3_code•4J:=com2_ofs 

EN[i 

~'..,'ERLl\Y PiWCEf:URE frontend; 
{msin procedure -- overlay with tQble constants} 

VAR {backend v~riables -- accessed only by backend} 
{these variables have to be here to remain static between calls to backend} 

{mi_tab constant table} 
{fld_tab constant table} 
{reg_tab constant table} 

{filEs for micro/macro loader, dumper and binary builder} 
rrd.cro_file: FILE OF bin_load_typ; macro_file: TEXT; 

{name of files for micro/macro loader. dumper and binary builder} 
dump_namt::. load_name, build_name: st1·_typ; 

{state information for micro/macro loader} 
loc::d_codC::-: BYTE; load errors: TEXT; load_error: BOOLEAN; 

{obus bytes from last read for extraction of e-obus data> 
obus_bytes:bits_typ; 

{micro/macro history base values -- used to calculate offsets} 
hist_base:RECORD micro,macro:bits_typ END; 

{block of data to be saved and restored} 
saved: 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 values to be loaded into flag bytes} 
ciE>lays:RECORD 

rou.i_enb_dly, cas_dJ1,1, U.1T't_dly, ea_mpx_dly_ctrl, sts_clk_dly. 
mi d_c y_c 1k_dl1;1_c tr 1, ma i n_c l k_d 1 y_c tr L mc_mdm_g o_d l y, mc_mm_enb_d l y, 
sm_c1;1len, 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} 
local_flags:RECORD 

mma_ctT'L initO, initL init2, init3, init4, init5, init6, init7: BYTE; 
END; 

{st~te of bac~end -- if not true then init must be done} 
in it _o k: BOOLEAN; 

{talk buffers for remote/local communications> 
local_talk, remote_talk: talk_typ; 
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FUNCTION backend<arg1s: str_typ): str_typ; 
{backend functions interface to the actual system -- no display} 

CONST 

{data ports rd/wr} 
port_0=$300; port_1=$301; port_2=$302; port_3=$303; 
port_4=$304; port_5=$305; poT't_6=$306; port_7=$307; 
rem_sts_port=$308; {T'd} rem_err_port=$308; {wr} 
iora_port=$309; <rd/wr} iorb_port=$30A; <rd/wr} 
dma_strb_port=$30B; {rd/wr} 
rd_shifts_port=$30C; <rd} 
ld_shft_cnt_port=S30D; <wr} 
diag_loop_port=$30E; <wr} 
rem_res_port=$30F; {wr} loc_res_port=$318; <wr} 
loc_err_port=$319; <wr} loc_sts_port=$31E; {rd} 
d iag_p ort=$31F; {rd /wr} 

{local status bits} 
rem_par_err=2; loc_par_err=l; 

{iora bits} 
cc_act_strb=128; cc_ctrl shift enb=64; n cc enb fbus ctr1=32; 
cc_dat_loop_ctrl_2=16; cc_dat_loop_ctrl_1=8; n_cc_sel_mma_ctrl=4; 
c c_s ts_a_l d_enb=2; n_c c_sts_a_l d_enb=1; 

{iorb bits} 
n_c c_stb_mma_c tr 1=128; c c_res=64-; 
n_cc_enb_mi_b=8; cc mm_wrt_enb=4; 

n_cc_res=32; n_cc_dat_loop_oe=16; 
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=S; cc_mm_wrt_go=4; 
cc_mm_res=2; cc_force_mm_b_sel=1; 

{initO bits} 
hs_brk_stop_sw=64; 
mi_par _stop_sw=16; 

{init2 bits} 

muhs_brk_stop_sw=32; 
{???} hardecc_stop_sw=8; {???} cpu_cont_sw=2; 

cc:_enb_mi_a=16; cc_dis_mi_ld=S; cc_enb_mi_c=4; cc_sq__disable=2; 

VAR {error values} 
timed_out:BOOLEAN; {set true if shift timed out} 
bad_reg, {name of bad register or ''} 
bad_fld: str _typ; {name of bad field or ''} 

{$I CONSOLEl.PAS the backend functions} 
{CONSOLE!. PAS -- source file for Augment Engine Console (3 of 5) zw} 

{contains backend functions} 

PROCEDURE shift<n:BYTE>; 
{shift data loop n times} 
v.o-.R busy: BYTE; 
BEGIN 

<start the load shifter} 
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PORT[lci_shft __ cnt_portJ: =n; busy: =0; 
{wait until shift completed or timed out} 
\-JHILE NOT timC·'d_oLrt f\ND NOT ODD<PORTErem_sts_portJ) DO BEGIN 

busy:=ausy+1; tim&d_out:=(busy>=100) 
END; 

l: ;"I); 

PROCEDURE ior6(on, off: BYTE>; 
{$0t ior8 bits on/off} 
BEGIN 

PORTCiora_portJ:=<PORTCiora_portJ OR on) AND NOT off; 
{may be replaced replace by the following inline code 
MCJV DX, 309 ' IN AL, DX ! OR (on:> ! AND <not off)· ! OUT DX, AL 
INLINEC$BA/Z09/S03/SEC/$0C/(on>l$24/<not off>ISEE>> 

END; 

PROCEDURE iorb<on, off: BYTE>; 
{set iorb bits on/off} 
BEGIN 

PORT[iorb_portJ:=<PORTCiorb_portJ OR on> AND NOT off; 
{may be replaced replace by the following inline code 
MOV DX,30A ! IN AL,DX ! OR <on>! AND <not off>! OUT DX,AL 
INLINECSBA/SOA/$03/SEC/SOCl<on>/$24/<not off>ISEEJ} 

END; 

PROCEDURE mmactrl(on, off: BYTE>; 
{&et mmactrl bits on/off} 
BEGIN 

WITH local_flags DO BEGIN 
{adJUSt the local copy} 
mma_ctrl:=<mma_ctrl OR on> AND NOT off; 
{write out the local value -- first open the gate} 
i or a ( 0, n _ c c __ s e 1 _mma _ c tr l ) ; 
<INLINEC$BA/S09/$03/$EC/$24/$F6/$EE>;} 
{output the data. shift it in} 
PORT[port_7J: =mma_ctT·l; shift(7); 
{close the gate} 
iora<n __ cc_.st>l_mma_ctrl, 0); 
<INLINEC$BA/$09/$03/$EC/$0C/$04/$EE>;} 
{an strobe makes it official} 
iorb(O,n_cc_stb_mma_ctrl); iorb<n_cc_stb mma_ctrl,Q) 
<INLINECSBA/SOA/S03/SEC/S24/S7F/$EE/SOC/$80/SEE)} 

END 
END; 

PROCEDURE inits<all:BODLEAN); 
{set inits from local flags, if all then send all else JUSt O, L 2} 
BEGIN 

{open the gate} 
iora(cc_ctrl_shiFt enb,0); 
<INLINECSBA/$09/$03/$EC/SOC/$40/$EE>;} 
{certain operations, like init2, do not require all inits to be written} 
WITH 10cal_flags DO IF NOT all THEN BEGIN 

{make sure this flag is off} 
iorb<O, cc_mc_ctrl_shift_enb); 
{INLINEC$BA/SOA/$03/$EC/$24/SFE/$EE>;} 
{output the data and shift it in} 
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PORT[port_5J:=init0; PORTCport_6J:=init1; PORTCport_7J:=init2; shift<24>; 
<close the gate} 
ioraCO,cc_ctrl_shift_enb> 
<INLINEC$BA/S09/$03/SEC/$24/$6F/$EE>> 

END 
ELSE BEGIN 

{flag on so all inits will be written} 
iorb(cc_mc_ctrl_shift_enb,O)J 
{output data and shift it in} 
PORTCport_OJ:=initO; PORTCport_1J:=init1; 
PORT[port_2J:=init2; PORTCport_3J:=init3; 
PORTCport_4J:=init4; PORTCport_5J:=init5; 
PORTCport_6]: =init6; PORTCport_7J: =init7; 
shift< 64); 
{close the gate} 
iora(O,cc_ctrl_shift_enb); 
<clean up} 
iorb(Q,cc_mc_ctrl_shift_enb) 

END; 
<strobe it and its official} 
iora(cc_act_strb, O>; ioraCO, cc_act_st-rb> 
<INLINE<$BA/$09/$03/$EC/$0C/$80/$EE/$24/$7F/$EE>> 

END; 

PROCEDURE init2Con,off:BYTE>; 
{set init2 bits on/off} 
BEGIN 

WITH local_flags DO init2:=Cinit2 OR on> AND NOT off; initsCFALSE) 
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.O> 
END; 

PROCEDURE run<yes:BOOLEAN>; 
{set/clear system run flag} 
BEGIN 

IF yes THEN iorbCcc_cpu_run_sw,O> ELSE iorb(O,cc_cpu_run_sw); 
iora<cc_act_strb, 0); iora(O, cc_act_strb) 

END; 

PROCEDURE step< load_mi: BOOLEAN; count: BYTE>; 
{step Cand load mi> micro engine specified number of times} 
VAR i: BYTE; 
BEGIN 

FOR i:=1 TO count DO BEGIN 
WITH local_flags DO initO:=initO AND NOT cpu_cont_sw; 
IF NOT load_mi THEN init2<cc_dis_mi_ld,O> ELSE initsCFALSE>; 
WITH local_flags DO initO:=initO OR cpu_cont_sw; inits<FALSE>; 
IF NOT lo~d_mi THEN init2CO, cc_dis_mi_ld) 

END 
END; 

PROCEDURE wrob<VAR obus: bits_typ; disable_cpu:BOOLEAN>; 
<write data to obus, might have to disable cpu access} 
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VAR byte~: bits_typ; 
BEGIN 

fit_bits<oous.• 5,9, left fit); bytes. siz:=9; bytes. bit_siz:=S; 
b1.;tes. t~~t[OJ: =obus. bit[OJ; 
bytes. t.itUJ: =obLIS. bit[lJ AND $FO; 
bytes. t. j t[2J.: =0; 
b y t e s. b i t [ 3 J : = ( ( ob L's. b i t [ 1 J AND $F ) SHL 4 ) OR ( ob us. b i t [ 2 J SHR 4 ) ; 
by t es. b j t [ 4 J : = ( ob L's. b i t [ 2 J AND $F ) SHL 4; 
bytes. bit[5J: =0; 
b~ites. bit[6J: =obL1s. bit[3J; 
bytes. bit[?J: =ob us. bit[4J; 
bytes. bit[8J: =0; 
IF disable_cpu THEN cpuobCFALSE); 
iora<cc_dat_loop_ctrl_2,cc_dat_loop_ctrl_1); 
<INLINE<SBA/S09/S03/SEC/SOC/$10/$24/SF7/SEE);} 
PORTCport_7J: =$FF; shift(8); 
PORTCport_7J:=bytes. bit[7J OR $OF; 
PORTCport_6J:=bytes. bit[6J; 
PORTCport_5J:=SFF; 
PORT[port_4J:=bytes. bit[4J OR $OF; 
PORTCport_3J:=bytes. bit(3J; 
PORTEport_2J:=$FF; 
PORT ( p or t _ 1 J : = b y t e s. b i t [ 1 J OR SOF; 
PORTCport_OJ:=bytes. bitEOJ; 
shift< 64); 
iora(Q, cc_dat_loop_ct-rl_2>; 
{lNLINE<SBA/$09/S03/$EC/$24/$EF/SEE);} 
IF disable_cpu THEN cpuobCTRUE> 

END; 

PROCEDURE rd ob <VAR ob us: bits_typ; from_alu, eobus: BOOLEAN>; 
<read obus data, maybe from alu, maybe e-obus data from previous read} 
BEGIN 

ob us. siz: =5; ob us. bit_siz: =8; 
IF NOT eobus THEN BEGIN 

obus_bytes. siz: =9; obus_bytes. bit_siz: =8; 
IF fr·om_alu THEN BEGIN 

iora(cc_dat_loop_ctrl_l OR cc_dat_loop_ctrl_2,0>; 
{INLINE<SBA/$09/$03/$EC/SOC/$18/$EE);} 
shift(!) 

END; 
iora<cc_dat_loop_ctrl_2, cc_dat_loop_ctrl_1); 
{INLINE<SBA/$09/$03/SEC/SOC/$10/$24/$F7/$EE>;} 
s h i f t < 8 > ; o b u s _b y t es . b i t ( 8 J : =PORT ( p or t _ 0 J ; 
sh i f t ( 64 } i . 

obus_bytes. bitC6J:=PORTCport_6J; 
obus_bytes. bit(4J:=PORT[port_4J; 
obus_bytes. bit(2J: =PORTEport_2J; 
obus_bytes. bitEOJ:=PORTCport_OJ; 

obus_bytes. bit[7J: =PORTEport_7J; 
obus_bytes. bit[5J: =PORTEport_5J; 
obus_bytes. bit[3J: =PORTCport_3J; 
obus_bytes. bit[lJ:=PORTEport_lJ; 
iora<O, cc_dat_loop_ctrl_2); 
CINLINEC$BA/$09/S03/$EC/$24/$EF/$EE);} 
ob us. bit[OJ: =obus_bytes. bitEOJ; 
ob Las. bit[ lJ: =<otius_bytes. bit(lJ AND $FO> OR Cobus_bytes. bit(3J SHR 4); 
ob us. b i t [ 2 J : = ( < ob us _b y t es. b i t [ 3 J AND SF) SHL 4 ) OR 

(obus_bytes. bit[4J SHR 4>; 
ob Las. bit[3J: =obus_bytes. bitE6J; 
obus. bit[4J:=obus_bytes. bit[7J AND $FO; 
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END 
ELSE BEGIN 

ob L• s. bit [ 0 J: = (ob us _bytes. bit [ 1 J SHL 4) OR (ob us _bytes. bit ( 2 J SHR 4 >; 
obus. bitClJ: =<obus_bytes. bitC2J SHL 4> OR <obus_bytes. bitC4J AND $QF). 
obus. bitC2J: =obus_bytes. bit[5J; 
ob us. bit [ 3 J: =<ob us _bytes. bit C 7 J SHL 4 > OR <ob us _bytes. bit C 8 J SHR 4) ; 
obus. bit(4J: =obus_bytes. bit[SJ SHL 4; 

END; 
f:it_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); 
PORTCport_3J:=dat. bit[OJ; PORTCport_4J:=dat. bitE1J; PORTEport_5J:=dat. bitC2: 
PORTCport_6J:=dat. bitE3J; PORTEport_7J:=dat. bitE4J; PORTCport_2J:=O; 
shift\4); 
fit_bits<addr,3,9, left_fit); 
PORTEport_OJ:=addr. bit(OJ AND $7F; 
PORTEport_lJ:=addr. bitClJ; PORTCport_2J:=addr. bitE2J; 
PORTEdma_strb_portJ:=l 

END; 

PROCEDURE rddma<VAR addr,dat:bits_typ); 
{dma read main memory} 
VAR x: BYTE; 
BEGIN 

fit_bitsCaddr, 3, 8, left fit); 
PORTEport_OJ:=addr. bitEOJ AND $7F; 
PORTEport_1J: =addr. bitE1J; PORTCport_2J: =addr. bitC2J; 
dat. siz: =5; dat. bit_siz: =8; x: =PORTCdma_strb_portJ; 
dat. bitEOJ:=(CPORTEport_3J AND $OF> SHL 4> OR CPORTCport_4J SHR 4); 
dat. bit[lJ:=<<PORTCport_4J AND $OF> SHL 4) OR CPORTCport_5J SHR 4); 
dat. bitC2J: =< <PORTC:port_5J AND $OF> SHL 4> OR <PORTCport_6J SHR 4); 
dat. bitC:3J:=<<PORTCport_6J AND $OF> SHL 4> OR CPORTC:port_7J SHR 4); 
dat. bitC4J:=<PORTCport_7J AND $OF> SHL 4 

END; 

PROCEDURE rdstlp<VAR dat:bits_typ>; 
{read status loop data, 128 bits set state flags} 
BEGIN 

d a t. s i z : = 1 6; d at. b i t _ s i z : =8; 
iora<cc_sts_a_ld_enb.n_cc_sts_a_ld_enb); 
{INLINE($BA/$09/$03/$EC/$0C/$02/$24/$FE/$EE>;} 
shift(!); 
iora(n_cc_sts_a_ld_enb,cc_sts_a_ld_enb); 
<INLINE<$BA/$09/$03/$EC/$0C/$01/$24/$FD/$EE);} 
s h i f! t ( 64 ) i 
dat. bitESJ: =PORTCport_OJ; 
dat. bitC9J: =PORTCport_lJ; 
dat. bitC:lOJ: =PORTEport_2J; 
dat. bit( 11 J: =PORTEport_3J; 
dat. bitC12J:=PORTEport_4J AND $FC; 
dat. bitC13J:=PORTC:port_5J AND $FC; 
dat. bit[14J:=PORTCport_6J AND $0; 
dat. bitC:15J:=PORTCport_7J; 
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shift ( 64) i 
dat. bit[OJ: =PORT[port_OJ; 
dcit. bitClJ: =PORT[port_lJ; 
d at. b i t [ 2 J : =PORT [ p or t _2 J ; 
dat. bit[JJ: =PORTEport_3J; 
dat. bit[4J: =PORTEport_4J AND $1F; 
dat. bit[5J: =PORT[port_5J; 
dat. bit[6J: =PORTEport_6J; 
ciat. bit[7J: =PORTEport_7J; 
f i t _b its ( d at: I 128 I 1 I 1 e ft_ fit ) ; 
WITH st2te DO BEGIN 

running: =(dc:it. bitE89J=l); this_cond: =<dat. bitC71J=0); 
last __ cond: =(dat. bitE88J=1 ); branching: =<dat. bitE86J=O> 

END 
END; 

PROCEDURE rdmi(VAR mi: bits_typ>; 
{read micro instruction register -- 88 bits} 
VAR bytes,bits:bits_typ; i1J1k:BYTE; 

PROCEDURE copy_bits<count, get_pos, put_pos:BYTE); 
{copy bits into returned value} 
VAR i: BYTE; 
BEGIN 

count: =count-1; 
FOR i:=O TD count DD mi. bitCput_pos+iJ:=bits. bitCget_pos+iJ 

END; 

BEGIN {rdmi} 
r-cistlp (bytes); 
mi. s i z : =88; mi. b it s i z : = 1; fit _b its < bytes, 128, 1, left_ fit > ; b i ts: =bytes; 
FOR i:=O TO 4 DO BEGIN 

J: =ii-."8; FOR k: =O TO 7 DO bits. bitCJ+kJ: =bytes. bitCJ+7-kJ 
END; 
copy_bits(26, o, 0); copy_bits<4, 124, 26); copy_bits(6, 26, 30); 

copy_bitsC 14, 42, 36); copy_bitsC6, 104, 50); copy_bits(6, 96, 56); 
copy_bits(6, 56, 62); copy_bits(l, 32, 68>; copy_bits(4, 33, 69); 
copy_bitsC9, 62, 73); 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_typ; 
BEGIN 

c p u ob <FALSE > ; 
fit_bits<mi. lL s, left_fit>; ob us. siz: =5; ob us. bit_siz: =8; ob us. bitC4J: =0; 
mmactrl(cc_mm_wrt_go OR cc_wrt_mm OR cc_mm_res OR cc_force_mm_b_sel, 

cc_mm_sctn_l OR cc_mm_sctn_2>; 
IF <sect AND sect_A><>O THEN BEGIN 

mmactrl(O, cc:_mm_res); 
ob u s . b i t [ 0 J : =mi . b i t E 0 J ; o b u s. b i t E 1 J : =mi . b i t r 1 J ; 
ob us. bit [ 2 J: =mi. bit C 2 J; ob us. bit [ 3 J: =mi. bit C 3 J; wr ob (ob us, FALSE) ; 
mma c ti· 1 <cc _mm_s c tn_l, 0 >; 
iorb(O,n_cc_dat_loop_oe); 
<INLINE<SBA/$0A/S03/SEC/S24/SEF/SEE>;} 
init2Ccc_enb_mi_a, cc:_dis_mi ld OR cc_enb_mi_c>; init2(0, cc_enb_mi_a> 

END; 
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IF (sect AND sect_B><::>O THEN BEGIN 
ob us. bit [ 0 J: =mi. bit C 4 J; ob us. bit C 1 J: =mi. bit C: 5 J; 
ob us. b itC2J: =mi. bitC:6J; ob us. bitC3J: =mi. bitC:7J; wrob (ob us, FALSE>; 
mmactrl<cc_mm_sctn_2, cc_mm_sctn 1); 

iorb <O, n_cc_dat_loop_oe); iorb (Q, n_cc_enb_mi_b ); iorb <n_cc_enb mi_b, 0) 
{!NLINEC$BA/$0A/$03/$EC/$24/$EF/$EE/$24/$F7/$EE/$0C/$08/$EE)} 

END; 
IF <sect AND sect_C><>O THEN BEGIN 

ob us. bit CO J: =mi. bit C 8 J; ob us. bit C 1 J: =mi. bit C 9 J; 
obus. bitC:2J:=mi. bitClOJ XOR $03; obus. bitC:3J:=O; wrob(obus,FALSE); 
mmactrl<cc_mm_sctn_l OR cc_mm_sctn_2,0>; 
iorb(O,n_cc_dat_loop_oe); 
<INLINEC$BA/$0A/$03/$EC/$24/$EF/SEE>;} 
init2<cc_enb_mi_c, 0); init2(Q, cc_enb_mi_c) 

END; 
in i t 2 < 0, c c _ d i s _mi_ l d > ; 
mmactrl(Q, cc_force_mm_b_sel OR cc_mm_sctn_l OR cc_mm_sctn_2 OR 

cc_urrt_mm OR cc_mm_wrt__go); 
iorb<n_cc_dat_loop_oe,Q); 
{INLINE($BA/$0A/$03/$EC/$0C/$10/$EE>;} 
cpuob<TRUE> 

END; .. 

PROCEDURE exec<VAR mi:bits_typ; clock_it:BOOLEAN); 
{execute a micro instruction, maybe clock it} 
BEGIN wrmiCmL sect_ABC>; IF clock_it THEN stepCFALSE, 1> END; 

PROCEDURE miCdigits: str_typ; VAR mi:bits_typ); 
{convert octal digit string to micro instruction value} 
VAR i, J:mi_typ; ok:BOOLEAN; 
BEGIN 

o k: =FALSE; 
FOR i:=dam_mi TO zero_mi DO IF mi_tabCiJ.name=digits THEN BEGIN 

ok: =TRUE; J: =i 
END; 
IF ok THEN mi:=mi_tabCJJ. bits ELSE oct_to_bits<digits.mi.88) 

END; 

FUNCTION fld<f:str_typ): fld_typ; 
{convert micro instruction field name to field code} 
VAR i. J : f 1 d _ t y p ; 
BEGIN 

J: =fld_err; 
FDR i:~fld_err TO lit_fld DO IF fld_tabCiJ.name=f THEN J:=i; 
IF J=fld_err THEN bad_fld:=f; 
fld:=J 

END; 

PROCEDURE setfld<f: fld_typ; VAR mi,b:bits_typ>; 
<set field value in a micro instruction} 
VAR x: BYTE; 
BEGIN 

fit_bits(mi. 88, 1. left_fit); fit_bits(b, 36, L right_fit>; 
IF f=adst_fld THEN IF kl THEN BEGIN 

x: =b. bitC:35J; b. bitC:35J: =b. bitC33J; b. bitC33J: =x 
END; 
IF f</fld_err THEN WITH fld_tabC:fJ DO put_bits<mi, b, bit_zero, bits_siz> 
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END; 

FUNCTION rdmic: INTEGER; 
{~Ead micro instruction counter} 
\'t-,R bytes, mi c: b 1 ts_t~1p; i: BYTE; 
BE::C.::IN 

rd::tlp (bytes); 
f'it_t<its(b11tes, 128, L left_fit); mic. siz: =14; mic. bit_siz: =1; 
FDR i: =O TO 13 DO mic. bit[iJ: =bytes. bit[i+72J; 
fit_bits<mic, L 16, right_fit); rdmic: =<mic. bit[OJ-1 > AND $3FFF 

END.: 

PROCEDURE Jump<mic: INTEGER; VAR mi: bits_typ); 
<build a Jump micro instruction to specified address} 
BEGIN 

mi. siz:=1li mi. bit_siz:=S; mi. bitCOJ:=l32; 
IF kl THEN BEGIN mi. bit[1J:=119; mi. bitC2J:=15 END 
ELSE BEGIN mi. bit[lJ: =118; mi. bitC:2J: =79 END; 
IF state. last_cond THEN mi. bitC3J: =O ELSE mi. bit[3J: =64; 
mi. bit[4J:=<mic SHR 10> AND $OF; 
mi. bit[5J:=<mic SHR 2) AND $FF; 
mi. bit[6j: =(mic AND $3) SHL 6; 
mi. bit [ 7 J: =227; 
mi . b i t [ 8 J : = l 44; 
mi. b i t [ 9 J : =86; 
mi. bit[lOJ: =16 

END; 

PF~DCEDURE wrmic <mic: INTEGER; first_time, load_mi: BOOLEAN>; 
{write micro instruction counter, maybe load instruction from there} 
VAR mi: bits_typ; 
BEGIN 

Jump <mic, mi j; 
IF first_time THEN wrmi(mi,sect_ABC) ELSE wrmiCmi, sect_B>; 
step<load_mL 1> 

END; 

PROCEDURE do_seveCyes,forced:BOOLEAN>; 
{save/restore varous items} 
BEGIN 

WITH s~ved DO BEGIN 
IF ye$ THEN BEGIN 

IF forced OR Ccount=O> THEN BEGIN 
mic: =rdmic; rdmi <mi); last_cond: =state. last_cond 

END; 
count: :count+l 

END 
ELSE BEGIN 

IF count>O THEN count:=count-1; 
IF forced OR <count=O> THEN BEGIN 

E.tate. J.ast_cond: =last_cond; wrmic Cmic, TRUE, FALSE>; wrmi (mi. sect_ABC> 
END 

END 
END 

END; 

<wrappers for do_save} 
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PROCEDURE save; DEGIN do_save<TRUE,FALSE> END; 
PROCEDURE res~ore; BEGIN do_save<FALSE,FALSE> END; 

PROCEDURE wrL•m<addi-: INTEGER; dat: bits_typ; sect: BYTE; 
VAR first_time:BOOLEAN); 

{write micro memory} 
VAR obus: bits_typ; 

Pf<OCEDURE strbCbits_on, bits_off: BYTE>; 
{action strobe bits on/off} 
BEGIN 

wrobCobus,FALSE>; 
ioi-b(O,n_cc_dat_loop_oe); 
{1NLINE($BA/$0A/$03/$EC/$24/$EF/$EE>;} 
IF addr <: 2048 THEN mmactrl < cc_wrt_mm OR cc_mm_wrt_go OR low_mem OR 

bits_on.bits_off) 
ELSE IF addr ~= 4096 THEN mmactrl<cc_wrt_mm OR cc_mm_wrt_go OR 

cc_rorce_mm_b_sel OR bits_on.bits_orf) 
ELSE mmactrl(cc_wrt_mm OR cc_mm_wi-t_go OR bits_on.cc_force_mm_b_sel OR 

bits_off); 
iorb(cc_mm_wrt_enb. 0); iorb(O, cc_mm_wrt_enb); 
{INLINE($BA/$0A/$03/$EC/$0C/$04/$EE/$24/$F6/$EE);} 
mmac tr 1 < Q, c c_mm_sc tn_2 OR c c_mm_sc tn_l OR c c_wrt_mm OR c c_mm_wrt_g o >; 
iorb(n_cc_dat_loop_oe.O> 
{INLINEC$BA/$0A/$03/$EC/$0C/$10/$EE)} 

END; 

BEGIN {wrum} 
save; wrmicCaddr,first_time,FALSE>; cpuob<FALSE); 
fit_bitsCdat, 11. s, left_fit>; obus. siz: =5; obus. bit_siz: =8; ob us. bit1:4J: =0; 
IF <sect AND sect_A><:>O THEM BEGIN 

ob us. bitC:OJ: =dat. bitC:OJ; obus. bitC!J: =dat. bitC:lJ; ob us. bitC:2J: =dat. bi. .. .lJ 
ob us. bitC:3J: =dat. bitC:3J; strb <cc_mm_sctn_1, cc_mm_sctn_2> 

END; 
IF <sect AND sect_B><>O THEN BEGIN 

obus. bitC:OJ: =dat. bitC:4J; obus. bitC:lJ: =dat. bitl:SJ; obus. bitC:2J: =dat. bit[6J 
obus. bit[3J: =dat. bitC7J; strb<cc_mm_sctn_2, cc_mm_sctn_1> 

END; 
IF <sect AND sect_C><.>O THEN BEGIN 

ob us. bitC:OJ: =dat. bit(8J; ob us. bitrlJ: =dat. bitC:9J; 
obus. bitE2J: =dat. bitElOJ XOR $03; obus. bit[3J: =0; 
strb<cc_mm_sc·tn 1 OR cc_mm_sctn_2,Q) 

END; 
cpuob <TRUE>; .Pirst_time: =FALSE; restore 

END; 

PROCEDURE rdum(addr: INTEGER; VAR dat:bits_typ); 
{read micro memory} 
BEGIN save; wrmicCaddr,TRUE,TRUE>; rdmi<dat>; restore END; 

FUNCTION reg<r: str_typ>:reg_typ; 
{convert register name to register code} 
VAR L J: reg_typ; 
BEGIN 

J:=reg_err; FOR i:=reg_err TO am_reg DO IF reg_tab(iJ. name=r THEN J:=i; 
IF J=reg_err THEN bad_reg: =r; 
reg:=J 

Page 24 



END; 

PROCEDURE rdrPgireg:reg_typ; VAR dat:bits_typ); 
{read machinF register} 

BEGIN 
save; 
exec ( mi_tc:b [ reg_tab [reg J. mi_to_rd J. bi ts, FALSE); rd ob ( det, TRUE, Fi".LSE); 
restore 

END; 

PROCEDUR~ wrrFg(reg:reg_typ; VAR dat:bits_typJ; 
{write machine register} 
'·/AR mi: b its_ t y p; 
BEGIN 

$C:iVe; 

mi: =mi_tab[reg_tabI:regJ. mi_to_wrJ. bits; 
s e t f l d ( l i t _ f l d , m i , d a t i ; e x e c < mi , TRUE > ; 
restore 

END; 

PROCEDURE wrhstiCindex:bits_typ; relative, micro: BOOLEAN>; 
<write history index value> 
VAR mi: b:its_typ; 
BEGIN 

save; 
IF micro THEN BEGIN 

mi: =m:i_tab[luhsdr _.miJ. bits; 
IF relative THEN WITH hist_base DO BEGIN 

fit_bitsCindex. L 16.right_fit>; fit bits<micro, 1.16,right_fit); 
index. bit[OJ: =<micro. bit[OJ-index. bitCOJ) AND $03FF 

END; 
fit_bits<index, 10, L right_fit); put_bits(mi, index, 34, 10>; 
exec (mi. TRUE> 

END 
ELSE BEGIN 

mi: =n;i_tab t lmhadr· mi J. bi ts; 
IF r£lative THEN WITH hist_base DO BEGIN 

fit_bj.ts<index, L 16, right_fit>; fit bits<macro, 1. 16, right_f'it); 
index. bit I: 0 J: = (macro. bit [ 0 J - index. bit ( 0 J ) AND $03FF 

END; 
fit_bits<inder., 10, Lright_fit>; put_bits(mi, index, 52, 10); 
exec(mi,TRUE> 

END; 
restore 

END; 

PROCEDURE rdhstiCVAR index:bits_typ; relative,micro:BOOLEAN); 
<read history index value} 
VAR mi: bits_typ; 
BE.GIN 

IF relative THEN BEGIN 
{"relativt:i" means return the current base value} 
IF micro THEN index:=hist_base. micro ELSE index:=hist_base.macro 

END 
ELSE BEGIN 

save; 
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{read 10 bit value, right justified and masked} 
IF mi c r o THEN e x e c < mi_ tab ( x uh ad r _.mi J. b i ts, FALSE > 
ELSE exec(mi_tabCxmhadr_miJ. bits, FALSE>; 
rdob<index,TRUE,FALSE>; 
resto-re 

END; 
{make sure we have 10 bits! probably not needed???} 
fit_bits<index, 10, 1, right_fit) 

END; 

PROCEDURE rdhst<VAR dat:bits_typ; micro:BOOLEAN); 
<read micro/macro history data} 
VAR mi,bO,bl:bits_typ; 
DEG IN 

save; 
{note that clock takes place after reading data f-rom obus} 
IF micro THEN BEGIN 

{read 36 bit micro history data} 
<note that this instruction, when clocked, clocks the micro index> 
exec<mi_tabC~uhdat_miJ. bits, FALSE>; rdob<dat,TRUE,FALSE> 

END 
ELSE BEGIN 

{read 40 bit macro history data} 
{first read 8 bits 32 to 39, right justified and masked} 
exec <mi_tab(xmhdatl_miJ. bits, FALSE>; rd ob <bl, TRUE, FALSE>; 
fit_bits(bL s, 1. right_fit); 
<next read 32 bits 0 to 31, right Justified and masked} 
{note that this instruction, when clocked. clocks the macro index} 
exec<mi_tabCxmhdatO_miJ. bits.FALSE>; rdob(bO,TRUE,FALSE); 
fit_bits(bO, 32, 1, right_fit>; 
<assemble the 8 and 32 bit chunks into one 40 bit value to be returne1 
dat. siz: =40; dat. bit_siz: =1; put_bits(dat, bO, Q, 32>; put_bits<dat, bl, 3;_ .3> 

END; 
<this clock increments the history index counter} 
step <FALSE, 1); 

restorl!? 
END; 

PROCEDURE enahst<yes:BOOLEAN); 
{enable/disable micro/macro histories} 
BEGIN 

save; 
<note that a "hole" is inserted in the history} 
<this is because it takes two instructions to do the Job} 
WITH hist_base DO IF yes THEN BEGIN 

{write micro history index. forward to next empty history location} 
fit_bits<micro, l, 16, right_fit}; micro. bitCOJ:=<micro. bit[OJ+l) AND $03FF; 
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, L 16.right_fiti; macro. bitCOJ:=<macro. bit[OJ+2) AND $03FF; 
wrhsti(macro,FALSE,FALSE>; 
{enable micro history recording} 
axec<mi_tab[uhon_miJ. bits. TRUE); 
{enable macro history recording 
exec <mi_tab(mhon_miJ. bits, TRUE> 

END 

note that micro is clocked here} 
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ELSE BEGIN 
{disaDle micro history recording -- note that macro is clocked here} 
exec <mi __ tat. [uh c·ff _mi J. bi ts, TRUE>; exec ( mi_tab tmh C•ff _mi J. bi ts, TRUE); 
{read m~~ro history index, back up to last valid history location> 
rdhsti Cmicro,FALSE,TRUE); 
f'it_tdtsCmicTo, li 16,right_fit); micro. bit[OJ:=<micro. bit[OJ-1) AND $03FF; 
{read macro history index, back up to last valid histor~ location} 
{note the extra backup to correct for the extra macro clock} 
rdhstj <macro.FALSE, FALSE>; 
fit_t.its<m.:.cro, 1, 16, right_fit); macr·o. bitCOJ: =<mac-ro. bitCOJ-2) AND $03FF 

END; 
restorf' 

END; 

PROCEDURE rdm(VAR addr, dat:bits_typ>; 
<read main m~mory via micro instruction} 
Vf.\R mi. savi:·d_ma, saved_mem: bits_typ; 
B!:::GIN 

save; T'cireginia_reg, saved_ma); rdreg(mem_reg, saved_mem); 
fit_bits(adcir', 36, 1, right_fit); wrreg <ma_reg, addr); 
rnj.: =mi_tab[mrd_miJ. bits; exec(mLTRUE>; rdr·egCmem_reg, dat); 
wrreg<mem_r1::·9, saved_mem); aJT'regCma_reg, saved_ma); restore 

END; 

PROCEDURE wrm<VAR eddr,dat: bits_typ); 
<write main memory via micro instruction} 
VAR mi. seved_mc:., saved_mem: bits_typ; 
BEGIN 

save; rdregC.ma_reg, saved_ma>; T'dreg<mem_reg, saved_mem); 
fit_bits<add1~, 36, L right_fit); wrreg <ma_reg, addr); 
mi:=mi_tab[memst_miJ. bits; :.etfldClit_fld,mi,dat); exec:Cmi,TRUE); 
mi:=mi_tabE.iump_miJ. bits; execCmi,TRUE>; 
wrreg<mem_reg, saved_mem); wrregCma_reg, saved_ma>; restore 

END; 

FUNCTION rdecc:BYTE; 
{ r ea d ma i n memo 1 · y e c c 
VAR obus.ecc:~it·s_typ; 
BEGIN 

save; 

code} 
i: BYTE; 

e x e c (mi_ tab [ x m b st _mi J . b i ts, FALSE > ; rd ob < ob us, TRUE, FALSE ) ; 
ecc. si:z:=-8; ecc. bjt_siz:=l; 
FOR i:=28 TO 35 DO ecc. bit[i-28J:=obus. bit[iJ; 
fit_bits(ecc, L 8, left_fit); rdecc: =ecc. bit[OJ XOR $3F; 
restore 

END; 

PROCEDURE wr·am(VAR addr, dat: bits_typ; indexed: BOOLEAN>; 
{wr-ite amem, maybe indexed} 
\Jl~R mi. saved_ar: bit~_typ; 
BEGIN 

sc.ve; 
IF ind0xed THEN BEGIN 

mi: =mi_.tabLmemst_miJ. bits; 
f i t _b i ts (add r, 1. 16, right_ f i t ) ; 
addr. bitlCJ: ::::(c-sddT-. bit[OJ t--.ND $0F)+$20; 
setrlclCllest_fld,mLaddr); setfld<lit_fld,mi.dat>; 
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exec (mi, TRUE) ; 
END 
ELSE BEGIN 

rdreg(ar_reg, saved_ar>; 
wrre~i\ar __ reg. dat); 

\ '-'"-.ll·t"-'.._. __ .,_' i ··-·.· 

mi : =1.n _tab [ l d a mar· _mi J. b i ts; set.Pl d < .1 ad r _fl d, mi. add r ; ; 
exec <mi. TRUE); 
wrreg<ar_reg, saved_ar) 

END; 
restore 

END; 

PROCEDURE rdam<VAR addr, dat: bits_typ; indexed: BOOLEAN); 
{read amem, maybe indexed} 
VAR mi, sixty: bits_typ; 
BEGIN 

save; 
IF indexed THEN BEGIN 

mi : =mi_ tab [ J ump _mi J . b i ts; 
fit_bits Caddr. 1, 16, right_fit); 
addr. bitEOJ:=(addr. bitEOJ AND $0F)+$20; 
setfld<d_fld,mi,addr> 

END 
ELSE BEGIN 

mi: =trd_tati[Jump_miJ. bits; 
0 c t _ t 0 _b i ts ( I 60 I ' s i x t y' 36) j set f 1 d ( d - f 1 d I mi' s i x t y ) i 
setfld(Jadr_fld,mi,addr); 

END; 
execCmi,FALSEJ; rdob(dat,TRUE,FALSE>; 
restore 

END; 

PROCEDURE wracCVAR ac, dat: bits_typ); 
{write specified ac register} 
VAR mi.seven: bits_typ; 
BEGIN 

save; 
mi: =mi_ tab [ l dac_mi J. bi ts; 
o c t _ t o _ b i t s ( ' 7 ' , s even, 36 ) ; set f 1 d ( a c s e l _ f l ct , mi , s even ) ; 
setfld (dest_fld, mi, ac ); setfld < lit_rld, mL dat); 
execCmi,TRUE); 
restore• 

END; 

PROCEDURE rdac<VAR ac, dat:bits_typ); 
{read specified ac register} 
VAR saved_ir,n~w_ir: bits_typ; 
BEGIN 

save; rdreg<ir_reg, saved_ir); 
oct_to_Liits< 'O', new_ir, 36>; put_bitsCnew_ir, ac, 9, 4); 
wrreg C :i r _reg, new_ir >; rdreg < ac_reg. dat >; 
wrreg<ir_reg, saved_ir); restore 

END; 

OVERLAY FUNCTION cty<on:BOOLEAN>: str_typ; 
{set remote cty mode} 
BEGIN 
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IF on THEN BEGIN 
IF remote==active THEN remote: =remote_cty ELSE cty: =''?Remote nc•t active. ' 

END 
ELSE BEGIN 

• i::' J., remote=re111ote c: t y THEN remote:=active ELSE 

OVERLAY PROCEDURE initCsend:BOOLEANJ; 
{set up initial values -- maybe send to system} 
'v'f-'\R i: BYTE; 
BEGIN 

cty:='?Remote 

dump_nar11e: ==' '; J oad_name: =' '; build_name: =' '; inj.t_ok: =send; 

not cty. ' 

FOR i:=l TO 12 DO BEGIN local_taU:[iJ:="; remote_talk[iJ:=" E!\JD; 
PORT[loc_res_portJ:=O; PORT[rem_res_portJ:=O; 
WITH s~ved DO BEGIN 

count: =0; mic: =0; last_concl: =TRUE; oct_to_bits ( 'Q', mL 88) 
END; 
oct_to_bitsC •o•, obus_bytes.36); 
WITH hist_bg$e DO BEGIN 

o ct_ to _b its< 'O ', micro, 10 >; o ct_ to _bits< '0 ', macro, 1 O) 
END; 
WITH state DO BEGIN 

last_cond:=TRUE; this_cond:=TRUE; branching:=TRUE; running:=TRUE; 
END; 
PORT(iora_portJ:= 

n_cc_enb_fbus_ctrl OR n_cc_sel_mma_ctrl OR n_cc_sts_a_ld_enb; 
PORT[iorb_portJ:= 

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 mms_ctrl: =O; initO: =0; init2: =init2 AND $EO END; 
IF send THEN BEGIN 

mmactrl(Q,Q); inits<TRUE>; iorb(cc_res.n_cc_res); iorb<n_cc_res, cc_res) 
END 

END; 

OVERLAY FUNCTION sysid<num:BOOLEAN>:BYTE; 
<return ~ystem identification -- number or type) 
BEGIN 

IF num 
THEN sysid:=<<PORTCrem_~ts_portJ AND $F0) SHL 4) OR 

<PORT[ld_shft_cnt_portJ AND $FF> 
ELSE sysid:=<PORT(rem_sts_portJ SHR 1> AND 1 

END; 

OVERLAY FUNCTION talk(remote:BOOLEAN; message: str_typJ: str_typ; 
{remote/local tDlk tranceiver} 

PROCEDURE send<VAR buffer:talk_typ>; 
{send me~sage to specified buffer} 
VAR i. J: 1. . 12; 
BEGIN 

FOR i:=2 TO 12 DO buffer[iJ:=buffer[i-lJ; 
bufferl1J:=message; 
J:=O; FOR i:==1 TO 12 DO IF buffert:iJC>" THEN J:=J+li 
talk: =int _de c: < J > 

END; 
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PROCEDURc receiveiVAR buffer: talk_typ>; 
{receive messQge from specified buffer} 
VAR i: 1. . 12; 
BEGIN 

\ ._ . ._, .. ....., ____ . ' '·-· .. 

i:=12; WHILE (i>l> AND <bufferr:iJ='') DO i:=i-1; 
talk:=buffer[iJ; buffer[iJ:='' 

END; 

BEGIN {talk} 
IF remote THEN BEGIN 

IF message<>'' THEN send(remote_talk> ELSE receive<local_talk> 
END 
ELSE BEGIN 

IF message<>'' THEN send<local_talk) ELSE receiveCremote_talk> 
END 

END; 

OVERLAY FUNCTION parse_initsCi: str_typ>: str_typ; 
{parse inits (delay values>. return current values} 

PROCEDURE parse_them; 
{convert from digit strings} 
BEGIN 

WITH d~lays DO BEGIN 
row_~nb_dly:=oct_intCparse(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_intCparse(i}) AND $07; 
mid_cy_clk_dly_ctrl:=oct_int<parseCi>> AND $07; 
main __ clk_dly_ctrl:=oct_int(parse(i)) AND $07; 
mc_mdm_go_dly:=oct_intCparse(i)) AND $07; 
mc_mm_enb_dl•J:=oct_int<parse(i)) AND $07; 
sm_cylen:=oct_intCparse(i)) AND $OF; 
sm_disp_cylen:=oct_int<parse(i)) AND $07;{not used} 
fm_cylen:=oct_int<parse(i)) AND $OF; 
fm_disp_c4len:=oct_int<parse<i>> AND $OF; 
mc_mem_go_post_dly:=oct_int<parse(i)) AND $07 

END 
END; 

PROCEDURE unparse_them; 
{convert to digit strings> 
BEGIN 

WITH delays DO BEGIN 
i:=int_oct(row_enb_dly); 
i: = i + ', '+int _o ct< ca s _d 1 y >; 
i : = i + ' , ' +int_ o c t < wr t _ d l y ) ; 
i:=i+'.• '+int_oct(ea_mpx_dly_ctrl>; 
i: =i+', '+int_oct<sts_clk_dly); 
i: = i + ' .. '+int _o ct (mid _c y _c: l k _d 1 y _ctr l >; 
i : = i + ' , ' + i n t _ o c t < ma i n _ c 1 k _ d l y _ c tr 1 > ; 
i: =i+', '+int_oct<mc_mdm_go_dly); 
i:=i+', '+int_oct<mc_mm_enb_dly); 
i: =i+', '+int_oct<sm_cylen); 
i: =i+', '+int_octCsm_clisp_cylen); 
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i:=i+', '+int_oct(fm_cylc•n); 
i: =i+', '+int_oct(fm_disp_cylen>; 
i: =i+',. '+111\._oct<mc_mem_go_post_dly) 

END 
Ehi.J; 

BEGii\J {parse_inits} 
I~ i<>'' THEN parse_them; 
WITH delays .. local_flags DO BEGIN 

initl:=(row_enb_dly SHL 5) OR <cas_dly SHL 2); 
init2:=(wrt_dly SHL 5) OR Cinit2 AND $1F); 

init3:=<e·a_mpx_dly_ctrl SHL 5> OR <sts_cll:_dly SHL 2) 
OR ((mid_~y_clk_dly_ctrl AND $06) SHR 1); 

init4:=<<mid_cy_clk_dly_ctrl AND $01> SHL 7> 
OR (main_.i:lk_dly_ctrl SHL 4) OR <mc_mdm_go_dly SHL 1) OR 
( <mc_mm_enb_dly AND $04) SHR 2); 

init5:=<<mc_mm_enb_dly AND $03) SHL 6) OR <sm_cylen SHL 2) 
OR <<sm_ciisp_cylen AND S06) SHR ll; 

init6:=<<sm_disp_cylen AND $01) SHL 7) OR Cfm_cylen SHL 2) 
OR ((fm_disp_cylen AND $OC> SHR 2>; 

init7:=((fm_di~p_cylen AND $03) SHL 6) OR <mc_mem_go_post_dly SHL 3> 
END; 
unparse_thern; par·se_inits: =i 

END; 

OVERLAY FUNCTION bits<args:str_typ>:str_typ; 
{debugging access to the bit converter} 
VAR b: bits_tl)pi siz, bit_siz, i:BYTE; 
BEGIN 

IF args='' THEN bits:='' 
ELSE BEGIN 

b. siz: =dec_int<parse<args> ); b. bit_siz: =dec_int(parse(args> ); 
FOR j: =O TO b. siz-1 DO b. bit[iJ: =dec_int(parseCargs> ); 
debug< 'BITS='+debug_bits(b) ); 
siz: =dec_int<parse<args> ); bit_siz: =dec_int<parse<args) ); 
IF eq(args, 'LEFT', 1) THEN fit_bits<b, siz, bit_siz, left_fit) 
ELSE fit __ bits(b, siz, bit_siz, right_fit); 
bits:=debug_bits(b) 

END 
END; 

OVERLAY FUNCTION build(name: str_typ>: str_typ; 
{build binary micro load file from text mld format -- one cycle} 
VAR s:str_typ; r:bin_load_typ; dat:bits_typ; i,c:BYTE; err:BOOLEAN; 
BEGIN 

IF name<>'*' THEN BEGIN 
IF POS< '. ', name>=O THEN name: =name+'. MLD'; 
build_name: =name; 
ASSIGN<macro_file, build_name>; {$!-} RESET<macr·o_file); {$!+} 

IF IORESULT·C>O THEN build_name: ='' 
END; 
IF buiJd_name='' THEN build:='?No File: '+name 
ELSE BEGIN 

IF name<>'*' THEN BEGIN 
ASSIGN<micro_file, COPY<name, 1, POS< '. ', name>-1 )+'.BIN'); 
REWRITE<micro_file> 

END; 
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c:=O; err:=FALSE; 
WHILE NOT <EOF<macro_file> OR <c>16>> AND NOT err DO BEGIN 

READLN\macr·o_file, s); c: =c+1; 
IF COPY<s, 1.4><>'MMLD' THEN err:=TRUE; 
r. addr: =oct_intCCOPY<s, 6, 6> ); oct_to_bits<COPY(s, 13, 30), dat, 88); 
<NOTE: no umem 40-3777 and 20000-27777} 
IF r. addr<32 THEN BEGIN {fill in holes 0-37> 

fit_bits<dat, 881 11 left_fit); 
FDR i: = 16 TO 35 DO d at. b it I: i J: = 1; 
FOR i: =50 TO 61 DO dat. bitI:iJ: =1; 
FOR i:=86 TO 87 DO dat. bitI:iJ:=O 

END; 
fit_bits(dat, 1L s, left_fit); 
dat. bit[10J: =dat. bitClOJ XOR $03; 
FOR i:=O TO 10 DO r. dat[iJ:=dat. bitI:iJ; 
WRITE<micro_file,r> 

END; 
IF err THEN BEGIN 

build:='?Invalid MLD file: '+build_name; build_name:='' 
END 
ELSE IF EOF<macro_file) THEN BEGIN 

CLOSE<macro_.Pile); CLOSE<micro_file); build: ='OK'; build_name: ='' 
END 
ELSE build:=int_oct(r.addr) 

END 
END; 

OVERLAY FUNCTION instrsCname:str_typ>:str_typ; 
{load micro instruction table from binary load file} 
VAR f: FILE OF bin_load_typ; r: bin_load_typ; i: mi_typ; J: BYTE; err: BOOLEAN; 
BEGIN 

IF POS< '. ', name>=O THEN name: =name+'. BIN'; 
ASSIGN(f, name); {$1-} RESETCf}; {$!+} 

IF IORESULT<>O THEN instrs: ='?No File: '+name 
ELSE BEGIN 

err: =FALSE; 
FOR i:=clcpmod_mi TO zero_mi DO BEGIN 

IF EOF<f> THEN err:=TRUE ELSE READCf,r); 
WITH mi_tab[iJ. bits DO BEGIN 

siz:=11; bit_siz:=8; FOR J:=O TO 10 DO bitCJJ:=r. dat[JJ 
END 

END; 
CLOSE Cf>; 
IF err THEN instT"s: = '?EDF in: '+name+'. BIN' 
ELSE instrs: ='Instructions: '+name 

END 
END; 

OVERLAY FUNCTION dump(micro:BOOLEAN; al,a2:str_typ>: str_typ; 
{dump micro/macro memory to binary/text file -- one cycle} 

PROCEDURE micro_dumpCaddr, ending: INTEGER); 
<dump micro memory to binary file} 
VAR L J: BYTE; d: bits_typ; r: bin_load_typ; done: BOOLEAN; 
BEGIN 

done:=FALSE; 
FOR i:=l TO 16 DO IF NOT done THEN BEGIN 
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rdum(.:iddr· .. d ).: t1t_bits(d, 11, 8, left_fit).; 
r. adch': =aod1··; FOR J: =OTO 10 DD T'. datlJJ: =d. bit[JJ.; 
WRITE<micru file,r); 
done:=addr=ending; IF NOT done THEN addr:=addr+l 

Ef~[;; 

IF addr<>ending THEN dump:=int_oct<addr) 
END.: 

PROCSDURE macro_dump<addr.ending: str_typ); 
{dump macro memory to text fil~} 
VAR i:BYTE; a, d: bits_typ; done: BOOLEAN; 
BEGIN 

done: =FALSE; 
FOR i:=l TO 16 DO IF NOT done THEN BEGIN 

oct_to_bits<addr,a,24); ·rddmaca. d); 
WRITELNCmacro_file, addr, ', ', bits_to_oct(d, 36) ); 
done:~addr=ending; IF NOT done THEN addr:=incr_oct(addr> 

END; 
IF addr<>ending THEN dump:=addr 

END; 

BEGIN {dump} 
dump: ='OK'; 
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<>'' THEN dump:='?File open.' 
ELSE BEGIN 

dump_namr::=al+switch<POSC'. ',al>=O,switch(micro, '.BIN', '.OCT'),''); 
IF micro THEN BEGIN 

ASSIGNCmicro_file.dump_name); REWRITECmicro_file> 
END 
ELSE BEGIN 

ASSIGN<macro_fi 1£=, dump_name >; REWRITE<macro_fi le> 
END 

END 
END 
ELSE IF dump_name='' THEN dump: ='?File.• not open. ' 
ELSE BEGIN 

IF micro THEN micro_dump<oct_int<a1>,oct_int<a2>> 
ELSE macro_dump(a1,a2> 

END 
END; 

OVERLAY FUNCTION loadCmicro:BODLEAN; name: str_typ; code: BYTE>: str_typ; 
<load micro/mBcro memory from text/binary file -- one cycle} 

PROCEDURE mac1·o_err (a, d 1, d2: bi ts_typ); 
{error in loading macro memory> 
BEGIN 

WRITE( load_errors, 'Bad memory at ', bits_to_oct(a, 24) ).: 
1-JRITELNC load_errors,' is: '• bits_to_oct<d1. 36) ); 
WRITELN<load_errors,' Should be: '• bits_to_octCd2. 36> ); 
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WRITELN<load_errors); 
load_error:=TRUE 

END; 

PROCEDURE micro_err(r: bin_load_typ; dat: bits_typ>; 
<error in loading micro memory> 
VAR i: BYTE; 
BEGIN 

WRITECload_ei·rors. 'Bad memory at ', 
oct_digits<int_oct<r. addr),6)); 

WRITELN< load_erro1·s,' is: ', oct_digitsCbits_to_octCdat, 88), 30) ); 
FOR i: =O TO 10 DO d at. bit C: i J: =r. d at Ci J; 
WRITELNC load_errors,' Should be: ', 

oct_digitsCbits_to_octCdat,88),30)); 
WRITELNCload_errors); 
load_error:=TRUE 

END; 

PROCEDURE macro_load; 
{load macro memory} 
VAR a, d: bits_typ; c: BYTE; l: str_typ; 
BEGIN 

c: =0; 
WHILE NOT EOF<macro_file> AND Cc<32> DO BEGIN 

READ (macro f i 1 e, 1 ) ; c: =c + 1; 
oct_to_bits<parse(l),a,24); oct_to_bitsCparse(l),d,36); 
uirdma <a. d > 

END; 
IF c>O THEN load:=bits_to oct(a,24> 

END; 

PROCEDU~E macro_veriry; 
{load and varify macro memory} 
VAR a, dL d2: bits_typ; c: BYTE; l: str_typ; 
BEGIN 

c: =O; 
WHILE NOT EOFCmacro_file> AND Cc<16> DO BEGIN 

READ<macro_file. l); c:=c+1; 
o c t _to _b i t s < par s e ( 1 > , a , 2 4 > ; o c t _to _b i t s ( p a rs e ( 1 ) , d L 36 ) ; 
wr d m.::1 i a, d l ) ; rd d ma < a, d 2 > ; 
fit_bits(d2, 36, L left_.Pit); fit bitsCdl, 36, 1, left fit); 
IF NOT equal_bits<d2, dl) THEN macro_err<a,d2,d1> 

END; 
IF c:>O THEN load:=bits_to_oct{a,24> 

END; 

PROCEDURE macro_check; 
<check previously loaded macro memory} 
VAR a. d!, d2: bits_typ; c: BYTE; 1: str_typ; 
BEGIN 

c: =0; 
WHILE NOT EOF<macro_file> AND <c<32) DO BEGIN 

READ(macro_f:i le, l ); c: =c+1; 
o ct_ to _bits < parse C l ) , a, 24); o ct_ to _bits (parse ( l > , d 1, 36 >; 
rd d ma< a, d 2); 
rit_bits Cd2, 36, L left_fit>; fit bitsCdl, 36, 1, left fit); 
IF NOT equal_bits(d2, d1) THEN macro_err(a,d2,dl) 
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END; 
IF :>O THEr.; lciad: =bits_to_octCa, 24> 

END.> 

PROCEDURE micro load; 
-Cslc•w locid of n1i.cro memory} 
VAR first: BOOLEAN; i, c:BYTE; d: bits_typ; r: bin_load_typ; 
BEGIN 

c: =0; first· =TRUE; 
WHILE NOT EOF<micro_file) AND <c<31J DO BEGIN 

READ<micr-o_file, r»; c: =c+l; 
WITH d,r DO BEGIN 

siz:=-lli bit_siz:=B; FOR i:=O TO 10 DO bit[iJ:=datC:iJ 
END; 
wrum(T'. acia1·, d, sect_ABC, first) 

END; 
IF c>O THEN load:=int_octCr. addr) 

END; 

PROCEDURE micro_verify; 
{load and ve1··ify micro memory} 
VAR dat:bits_typ; i, c:BYTE; first,ok:BOOLEAN; r: bin_load_typ; 
BEGIN 

c: =0; 
WHILE NOT EOF<micro_file) AND Cc<17) DO BEGIN 

READCmicro_fi le, r·); c: =c+l; 
WITH d~t.r DO BEGIN 

sjz:=,_1; bit_siz:=S; FOR i:=O TO 10 DO bit[iJ:=dat[iJ 
END; 
first: =TRUE-.; wrum<r. acidr, dat, sect_ABC, first); 
r d um ( T' • a d d r , d a t ) ; 
fit_bits<ctat. 11. 8, left_fit); ok: =TRUE; 
FOR i: =O TO 10 DO ok: =ok AND Cdat. bitC:iJ=r. dat[iJ); 
IF NOT ok THEN micro_err<r,dat> 

END; 
IF c>O THEN load:=int_oct(r.addrJ 

END; 

PROCEDURE micro_check; 
·Ccheck previously loaded micro memory} 
V.C~R dat: bits_typ; i, c: BYTE; ok: BOOLEAN; r: bin_load_typ; 
BEGIN 

c: =0; 
WHILE NOT EUF<micro_file) AND <c<31) DO BEGIN 

READ<micro file,r-); c::=c+1; 
rdum<r. addr, dat); fit_bits<dat, 11. 8, left_fit); ok: =TRUE; 
FOR i:=O TD 10 DO ok:::.ok AND Cdat. bitc:iJ=r. dattiJ); 
IF NOT ok THEN micro_err(r,dat); 

END; 
IF c>O THEN load:=int_oct(r. addrJ 

END; 

PROCEDURE micro fast; 
{fast load o~ micro memory} 
VAR r: bin_load_typ; c: BYTE; 
BEGIN 

c: =0; 
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WHILE NOT EUFCmicro_file> AND <c<167) DO BEGIN 
READ (mi c r· C• ·-f i le, r > ; c : = c + 1; 
WITH r DO BEGIN 

PORTEport_OJ:=O; PORTEport_lJ:=lO; PORTEport_2J:=l; {addr is 5001} 
PORTlport_3J: =0; 
PORTEport_4J:=dat[OJ; PORTEport_5J:=datE1J; 
PORTEport_6J: =datE2J; PORTEport_7J: =datE3Ji' 
PORTEdma_stT'b_portJ:=l; {wr fir~t fouT' bytes} 
PORTEpcirt_2J: =2; {addr is 5002} 
PORTEport_4J:=datE4J; PORTCport_5J:=datE5J; 
PORTEport_6J:=datC6J; PORTEpoT't_7J:=datC7J; 
PORTEdma_strb_portJ: =1; {WT' next four bytes} 
PORTEpoi~t_2J: =3; {addT' is 5003} 
PORTCpc•rt_4J: =0; PORTCport_5J: =datCBJ; PORTl:port_6J: =datE9J; 
PORT[po)~t_7J: =date 10J XOR $03; 
PORTldrna_stT'b_portJ: =l; {w·r last thT'ee bytes} 
POHTE p ort_2J: =0; {ad dr is 5000} 
PORTEport_3J:=O; PORTEport_4J:=O; 
PORTEport_5J: =4; {control flag bit 17 set} 
PORTCport_6J:=addT' SHR 8; 
PORT[port_7J:=addr AND $FF; {addr T'ight Justified} 
PORTCdma_str·b_portJ: =1 {wr addr and control flag} 

END 
END; 
IF c>O 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>=O THEN name: =name+switch<mic.ro, '.BIN','. OCT'); 
IF micro THEN BEGIN 

ASSIGN<micro_file, name); {$!-} RESET<micro_file> {$!+} 

END 
ELSE BEGIN 

ASSIGN<macro_file, name); {$!-} RESET<macro_file) {$I+} 
END; 
IF IORESUL T=O THEN 1 oad_name: =COPY< name, 1, POS ( '. ',name )-1) 
ELSE load_name:='' 

END; 
IF load_name='' THEN load: ='?No file: '+name 
ELSE BEGIN 

IF <load_code IN l:load_verify, load_check]) AND <name<>"> THEN BEGIN 
ASSIGN ( 1 oa d_errors, 1 oad_name+ '. ERR'>; REWRITE ( 1 cad _errors) 

END; 
IF micro THEN BEGIN 

CASE load_code OF 
load slow: micro_load; load_verify: mic:ro_verify; 
load_check: micro_check; load_fast: micro_fast 

END; 
done: =EOF<micro_file); IF done THEN CLOSE<micro_file) 

END 
ELSE BEGIN 

CASE load_code OF 
load_slow: macro load; load_veT'if'y: macro_verify; 
load_check:macro_check 
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END; 
done:=EOF<macro_file); IF done THEN CLOSE<macro_file> 

END; 
IF done THEN BEGIN 

IF load_error THEN BEGIN 
CLOSE<load_error-s); load:='?Error(~,) recorded in: '+load_name+'.ERR' 

END 
ELSE BEGIN 

JF load_code IN [load_verify, load_checkJ THEN BEGIN 
CLOSE<load_errors); ERASECload_errors) 

END; 
] oad: = 'Oii,' 

END; 
lo<-id_ncime: ='' 

END 
END 

END; 

OVERLAY PROCEDURE reset_function; 
{reset the s~stem} 
VAR zero.addr-: bits_typ; 
BEGIN 

exec <mi_ tab [cl ex ct x _mi J. bits, TRUE); exec: <mi_ tab r: cl us ct x _mi J. bits, TRUE); 
exec <mi __ tab [ c 1 merge _mi J. bits, TRUE>; exec <mi_ tab [cl vamo d _mi J. bits, TRUE>; 
exec <mi_ tab [cl c p mod _mi J. bits, TRUE); exec <mi_ tab [map dis _mi J. bits, TRUE); 
exec (mi __ tab[c:l,1memp_miJ. bits, TRIJE); exec <mi_tab[ldqones_miJ. bits, TRUE); 
exec <mi_tab[ldlpq_miJ. bits, TRUE>; exec <mi_tab[luhctl_miJ. bits, TRUE>; 
e•xec(mi_tab[lmhctl_miJ. bits.TRUE>; exec(mi_tab[luhadr_miJ. bits, TRUE>; 
e x e c < m i _ta b [ 1 m h ad r _mi J . b i t s , TRUE > ; 
IF kl THEN BEGIN 

exec (mi_ tab r: k 1re.-s1 _mi J. bits, TRUE>; 
exec (mi_ tab [ kl re s2_m i J. bits, TRUE> 

END; 
oct_to_bits< 'O', zero,36); 
wrreg<pc_reg, zero); wrreg<ma_reg, zero); u.irreg(ir_reg, zero); 
wrreg<ar_reg, zero); wrreg<hold_reg, zero); wrreg<q_reg, zero); 
wrregCdev_r·eg, zero); wrregCac_reg. zero); {acr:devJ} 
wrreg Camemp_r-eg, zero>; wrreg< Jmemp_reg, zero); 
wrmi(mi_tab[zero_miJ. bits, sect_ABC); 
wrob<zero,TRUE>; wrmic<oct_intC '4043'),TRUE,TRUE>; 
oct_to_bits< 'O',addr,24); 
oct_to_bit~.( '1 ', addr, 24); 
oct_to_bits< '2', addr, 24); 
oct_to_bitsC'3',addr,24>; 
oct_to_bits< '4 ', addr, 24); 
oct_to_bits< '5', addr, 24>; 
oct_to_bits( '6',addr,24); 
oct_to_bits< '7',addr.24); 
o ct_ to _bits< '10 ', add r, 24); 
oct_to_.bits( '11 ', addr. 24); 
oct_to bits( '12', addr, 24); 
oct_to_bitsC '13',addr,24>; 

wrdma Caddr, zero); 
wrdtna Caddr, zero); 
wrdma Cad dr, zero); 
wrdma (ad dr, zero>; 
wr d ma ( a d d r , zero>; 
wrdma(addr, zero>; 
wrdmaCaddr, zero); 
lLrrdmaCaddr, zero); 

wr d ma <add r, zero > ; 
wr d ma C ad d r, z er o ) ; 
wr d ma C a d d r , z er o ) ; 
wr·dma <addr, zero); 

oct_to_bit!",( '14 ', ciddr, 24); wr·dmaCaddr·, zero); 
oct_to_bits( '15', ,~ddr. 24); wr·dmaCaddr, zero); 
oct_to_bits( '16', addr, 24); u.rrdmaCaddr, zero); 
oct to bits< '17',addr,24); wr·dmaCaddr, zet·o); 
do_saveCTRUE,TRUE>; do_saveCFALSE,FALSE> 
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END; 

OVERLAY FUNCTION break(micro:BOOLEAN; args:str_typ): str_typ; 
{set/clear a micro/macro break point> 

PROCEDURE enable_break<micro, yes: BOOLEAN); 
<enable/disable micro/macro break} 
BEGIN 

WITH locel_flags DO IF micro THEN BEGIN 
IF y~s THEN initO:=initO OR muhs_brk_stop_sw 
ELSE initO:=initO AND NOT muhs_brk_stop_sw 

END 
ELSE BEGIN 

IF yes THEN initO:=initO OR hs_brk_stop_sw 
ELSE initO:=initO AND NOT hs_brk_stop_sw 

END; 
initsCFALSE) 

END; 

PROCEDURE set_macro_break<VAR addr,macro_count,delay:bits_typ>; 
<set up a macro break point> 
VAR mi,b: bits_typ; 
BEGIN 

save; 
enable_break<FALSE,FALSE>; 
mi: =mi __ tab[lmhbkad_miJ. bits; setfld(lit_fld, mi. addT'); 
exec <mi, TRUE>; 
mi : =mi_ tab C: l mh ct l _mi J. b j, ts; 
0 ct_ to _b its ( I 20141140000 I' b I 36}; set f 1 d ( 1 it_ f 1 d I mi, b ) i 

exec <mi , TRUE); 
mi: =mi_tab[lmhcnt_miJ. bits; 
oct_to_bitsC '0', b, 36); put_bits(b, macT'o_count, 4, 8); put_bits(b, delay, 16, _.:JJ 

setfld(lit_fld, mi, b); 

exec (mi, TRUE> ; 
enable_break<FALSE,TRUE>; 
restore 

END; 

PROCEDURE set_micro_breal:CVAR addr,micro_count:bits_typ); 
{set up a micro break point} 
VAR mi, b: bits_typ; 
BEGIN 

save; 
enable_break<TRUE,FALSE>; 
mi: =mi_tab[luhctl_miJ. bits; fit_bits<addr. 18, 1, right_fit); 
oct_to_bits< '704340', b, 36); put_bits(b, addr. O, 18); 
set f 1 d C 1 i t f 1 d , mi , b > ; o c t _to _b i ts < '2 ' , b, 36} ; set f l d < map f _ f l d , mi , b > ; 
exec <mi, TRUE); 
oct_to_bits( 'O', b, 36); put_bits(b, micr-o_count, 24, 8); 
set f l d < l i t _ f 1 d , mi , b > ; o ~ t _to _b i ts C '0 ' , b, 36 ) ; set f 1 d ( map f _ f 1 d, mi , b ) ; 
e x e c < m i .. TR VE > ; 
set fl cl ( 1 it - fl d I mi I b ) ; 0 ct - t 0 _b its ( I 1 I' b I 36) ; set f 1 d (map f _fl d I mi I b ) ; 
exec Cm i, TRUE); 
enable breakCTRUE,TRUE); 
-restore 

END; 
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Vf->,R addT, br·k_count, delay: bits_tt~p; 
Bf::GIN {br·e·ak} 

IF argF.==-'OFF' "THEt~ enable_break(n1icr-o,FALSE) 
ELSE. IF arp'..:.='Dr·I .. THEN enable break(micro,TRUE> 
ELSE IF micro THEN BEGIN 

oct_t.e;_bits(parse(args), addr, 14); 
default(cn·gs, '1 '); oct_to_bits<args, brk_count, 8); 
a r g s : = b i t ~-. ·-t o _ o c t ( ad d r, 14 ) _; 
set _n1 i c r o _ti r· ea k <au cl r, b r k _count > 

END 
ELSE BEGIN 

oct_tc•_b:its<par:.e<a-r-gs), addr, 18); 
cl e fa u J t ( a,.. g s , ' 1 ' ) ; o c t _ t ei _b i ts < p a rs e < a T' g s ) , b r I:_ c o u n t, 8 > ; 
ti e fa u 1 t ( a, .. g s, '0 ' > ; o c t _to _b i ts < parse < a r g s > , d e lay , 20 > ; 
args:~bits_to_oct(addr, 18>; 
set_m.:scr0_b1·eak <addr, brk_count, delay) 

END; 
break: =arg s 

END; 

OVERLAY FUNCTION test(code:BYTE>: str_typ; 
{test various console operations} 
VAR failed:BOOLEAN; 

PROCEDURE test_ret<ok:BOOLEAN; rec, exp:str_typ); 
{build up return message} 
BEGIN 

IF NOT fail~d THEN BEGIN 
fail eel: =NOT ok; IF failed THEN test: =unparse<rec, exp,'') 

END 
END; 

PROCEDURE byte_test<rec, exp: BYTE>; 
<test bytes tor equality} 
BEGIN test_ret<rec=exp. int_oct<rec>, int_oct<exp> > END; 

PROCEDURE bits_test(rec, exp:bits_typ); 
{test bits for equality} 
BEGIN 

f'it_bits<rec, exp. siz, exp. bit_siz, lef't_f'it); 
test _r E:' t < e q L•a 1 _bits ( ,, e c, exp ) , 

bits __ to_oct(rec,rec. siz*rec. bit_siz), 
bits ___ to_oct<exp, exp. siz*exp. bit_siz) > 

END; 

VAR i: 1.. 4; alid1-, exp, rec: bits_typ; first: BOOLEAN; 
BEGIN {t~st} 

test:= 'OJI,'; fa i 1 ed: =FALSE; 
{codes 1 to 28 crash initial v~lues} 
{codes > 28 must have stable initial values} 
CASE code OF 

<what about the remote parity error???} 
{how should lllf' i-eact to parity errors in general???} 
l:BEGIN {cable test. bit set if installed} 

PORT ( i orb __ p or t J : = c c _ T· e s ; b y t e _ t es t ( PORT ( i or b _p or t J , c c _re s ) 
END; 
2:BEG1N <reset local.clear local parity error} 
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PORTCloc_res_portJ: =0; byte_test<PORT[loc_sts_portJ AND loc_par _err, $00 
END; 
3:BEGIN <test 3 should have cleared diag dat bits} 

byte_test<PORT[diag_portJ,Q) 
END; 
4:FOR i:=l TO 4 DO BEGIN {load and check diag dat} 

POf-1T[diag_portJ: =test_byte[iJ; byte_test<PORTCdiag_portJ, test_bytel:i / 
END; 
5:BEGIN {force local parity error} 

PORTClcc_err_portJ:=O; 
byte_test<PORT[rem_sts_portJ AND loc_par_err, loc_par_err) 

END; 
6:FOR i:=1 TO 4 DO BEGIN {dat bank 0} 

PORT[port_OJ:=test_byte[iJ; byte_testCPORTCport_OJ, test_byteCiJ) 
END; 
7:FOR i:=l TD 4 DO BEGIN {dat bank 1} 

PORTCport_lJ:=te~t_byteCiJ; byte_test<PORTCport_1J,test_byteEiJ) 
END; 
S:FOR i:=1 TO 4 DO BEGIN {dat bank 2} 

PORT[ p ort __ 2J: =test_by te [ i J; by te_test <PORTE p ort_2J, test_b y te [ i J > 
END; 
9:FOR i:=1 TO 4 DO BEGIN {dat bank 3} 

PORTCport_3J: =test_byte[iJ; byte_test<PORT[port_3J, test_byte[iJ > 
END; 
10:FOR i:=1 TO 4 DO BEGIN {dat bank 4} 

PORT[ port_ 4 J: =test_b y te[ i J; by te_test ( PORT[p ort_ 4J, test_b 1,1 te [ i J) 
END; 
11:FOR i:=1 TO 4 DO BEGIN {dat bank 5> 

PORT[po1't_:5J: =test_byte[iJ; byte_test<PORT[port_5J, test_byte[iJ) 
END; 
12:FOR i:=l TO 4 DO BEGIN {dat bank 6} 

PORT[port_6J:=test_byte[iJ; byte_test<PORTEport_6J,test_byte[iJ) 
END; 
13:FOR i:=l TO 4 DO BEGIN {dat bank 7} 

PORT(po1·t _ _7J: =test_by te( i J; byte_test <PORT[port_7J, test_byte[ i J) 
END; 
14:BEGIN {rd zeros from shifts out bits> 

PORT[port_OJ:=O; PORTCport_lJ:=O; PORTCport_2J:=O; PORT[port_3J:=O; 
PORT[port_4J:=O; PORTCport_5J:=O; PORTCport_6J:=O; PORTEport_7J:=O; 
byte_tP.st<PORT[rd_shifts_portJ,$00) 

END; 
15:BEGIN {rd ones from shifts out bits> 

PORT[port_OJ:=l; PORT[port_lJ:=l; PORTCport_2J:=1; PORTCport_3J:=1; 
PORT[port_4J:=1; PORTCport_5J:=l; PORTEport_6J:=1; PORTCport_7J:=1; 
byte_test<PORTErd_shifts_portJ,$FF> 

END; 
16:BEGIN {load shift bank 0 to bank 1 with count of 1} 

PORT(port_OJ:=$01; PORTCport_1J:=O; 
shift< 1 ); byte_test<PORT[port_!J, $80) 

END; 
17:BEGIN {load shift bank 1 to bank 2 with count of 2} 

PORT[port __ lJ: =$02; PORTCport_2J: =0; 
shift<2>; byte_test<PORT(port_2J, $80) 

END; 
lS:BEGIN {load shift bank 2 to bank 3 with count of 4} 

PORT[po1~t_2J: =$08; PORTCport_3J: =0; 
shift ( 4 >; by te_test <PORTE p ort_3J, $80 > 
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END; 
19:BEGIN Cloa~ shift bank 3 to bank 4 with count of 8} 

PORTLpor·t_3J: =$80; PORTLpoT't_4J: =0; 
sh if' t (Li.! : b:; t 8 _test (PORT [port_ 4 J, $80) 

END; 
20:BEG1N {load shift bank 4 to bank 5 with count of ]} 

POR"f[p0rt_4J: =$01; PORT[port_5J: =0; 
shift( l !; b~!te_test\PORT[port_5J, $80) 

END; 
21:BEGIN {load shift bank 5 to bank 6 with count of 2} 

PO!-n [por·t ... 5J: =$02; PORT[port_6J: =0; 
shift(2); b11te_test<PORT[port_6J, $80) 

END; 
22:BEGIN <load shift bank 6 to bank 7 with count of 4} 

PORTlpo1 .. t_6J: =$08; PORT[port_7J: =0; 
shift(t;); byte_test<PORT[pol't_7J, $80> 

END; 
23:BEGIN {load shift bank 7 to bank 0 with count of 8} 

PORT[port_7J:=$80; PORT[port_OJ:=O; 
PORlCdiag_loop_portJ:=O; 
shift(8); byte_test(PORT[port_OJ, $80); 

PORTErPm_res_portJ:=O 
END; 
24:BEGIN <load shift bank 0 to bank 2 with count of 16} 

PORTCport_OJ:=$80; PORT[port_lJ:=O; PORTCport_2J:=O; 
shift( 16); byte_testcPORT[poi~t_2J, $80) 

END; 
25:BEGIN {load shift bank 0 to bank 4 with count of 32} 

PORT[rort_OJ: =$80; PORT[port_lJ: =0; PORTCport._2J: =0; 
POfHEport __ 3J: =0; PORTEpor·t __ 4J: =0; 
shift(32); byte_test<PORT[port_4J, $80) 

END; 
26:BEGIN <load shift bank 0 to bank 0 with count of 64} 

PORT!:port_OJ:=$80; PORTEport_lJ:=O; PORTC:port_2J:=O; PORTCport_3J:=O; 
PORTCport_4J:=O; PORTEport_5J:=O; PORTEport_6J:=O; PORTC:port_7J:=O; 
PORT[diag_loop_portJ:=O; 
shift (64); byte_test CPORTEport_OJ, $80); 

PORT[rem_res_portJ:=O 
END; 
27:FOR i:;l TO 4 DO BEGIN {iora} 

PORTliora_portJ:=test_byte[iJ; byte_testCPORT[iora_portJ,test_byte[iJ> 
END; 
28:FOR i:=l TO 4 DO BEGIN {iorb} 

PORT[ i orb_p ort J: =test_by te [ i J; by te_tes t C PO:RTC: i orb_p ortJ, test_b y te [ i J > 
END; 
29:FOR i:=l TO 4 DO BEGIN {obus} 

get_bits(test_bits(iJ,exp,0,36); 
urr ob Ce x p .• TRUE); rd ob <rec, FALSE, FALSE); bits_ test <rec, exp ) 

END; 
30:BEGIN {dma} 

oct_to_bitsC'30',addr,24); 
FOR i:=l TO 4 DO BEGIN 

get_bits(test_bits[iJ,exp,0,36); 
u.ir d m<:i (add r, exp ) ; rd d ma (add r, rec ) ; b i ts_ test <rec, exp ) 

END 
END.; 
31:FOR i:=l TO 4 DO BEGIN {mi} 
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get_bits<test_bits[iJ, exp, Q, 88); 
wrmi(e;.p, sect_ABC>; rdmi\rec); bits_test<rec, exp) 

END; 
32:FOR i:=1 TO 4 DO BEGIN {mic} 

get_bits<test_bits[iJ, exp, Q, 14); fit_bitsCexp, 16, 1. right_fit>; 
rec:=exp; wrmic<exp. bitCOJ,TRUE,FALSE); rec:=exp; rec. bitCOJ:=rdmic; 
bit$_test<rec.exp> 

END; 
33:BEGIN {umem} 

oct_to_tiits< '4043', addr, 14); fit_bits<addr, 1, 16, right_fit); 
FOR i:~1 TO 4 DO BEGIN 

get_bits<test_bitsCiJ,exp.0,88); 
first: =TRIJE; wrumCaddr. bitC:OJ, exp, sect_AI3C, first); 
rdum<addr. bitC:OJ, rec); bits_test<rec, exp) 

END 
END; 
34:FOR i:=1 TO 4 DO BEGIN <PC register} 

get_bits<test_bitsCiJ,exp.0.36); 
usrreg<pc_1'eg, exp>; rdreg<pc_reg.rec); bits_test<rec, exp> 

END; 
35:FOR i:=l TO 4 DO BEGIN <MA register} 

get_bits<test_bits[iJ, exp, o, 36); 
wrreg(ma_reg, exp); rdreg<ma_reg,rec); bits_test<rec, exp> 

END; 
36:FOR i:=1 TO 4 DO BEGIN {AR register} 

get_bits<test_bitsCiJ, exp. o, 36); 
wr reg ( a r _ r e g , e x p ) ; rd r e g ( a r _reg , re c > ; b i t s _ t e st ( r e c , e x p > 

END; 
37:FOR i:=l TO 4 DO BEGIN <MEM register} 

get_bits<test_bitsCiJ, exp, Q, 36); 
wrreg(hold_reg,exp); rdreg<mem_reg,rec); bits_test<rec.exp> 

END; 
38:FOR i:=l TO 4 DO BEGIN <IR register} 

get_bits<test_bitsCiJ,exp,0.36); 
wrreg ( i r _reg, exp); rdreg ( i r _reg, rec); bi ts_test (rec, exp) 

END; 
39:FOR i:=l TO 4 DO BEGIN <G register} 

g et _b i ts < test _b i ts [ i J , e x p , 0, 36 ) ; 
wr reg ( q __ ,, e g, exp ) ; rd reg ( q_r e g, rec ) ; bi ts_ test (rec, exp ) 

END; 
40:FOR i:=l TO 4 DO BEGIN {JMEMP register} 

get_bits<test_bitsCiJ, exp, Q, 12); fit_bits<exp, 36, 1, right_fit); 
wrreg(Jmemp_reg, exp); rdreg<Jmemp_reg.rec); bits_test<rec, exp> 

END; 
41:FOR i:=l TO 4 DO BEGIN <DEV register} 

get __ bits<test_bitsCiJ, exp, o, 5); fit_bits<exp. 36, 1. right_fit); 
wrreg(dev_reg,exp); rdreg(dev_reg.rec); bits_test<rec,exp> 

END; 
42:FOR i:=l TO 4 DO BEGIN <AMEMP register} 

get_bits<test_bitsC:iJ, exp, o, 10); fit_bits<exp. 36, l, right_rit); 
wrreg<amemp_reg, exp); rdreg<amemp_reg, rec>; bits_test<rec. exp> 

END; 
43:BEGIN {~c register} 

oct_to._bit:s< 'O', addr-, 4>; 
FOR i:=1 TO 4 DO BEGIN 

get_bits<test_bitsCiJ .. exp, 0, 36); 
wr· a c ( c; d d r, exp ) ; rd a c (ad c! r, rec ) ; bits_ test <rec, exp > 
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END 
END; 
44:BEGIN - --LamemJ 

oct_to bits( '16', addr, 10).; 
FOR i::l TO 4 DO BEGIN 

~ e:- t _bi ·cs < t e> st _bit$ ( i J, t~ x p, 0, 36 I ,; 
wram(addr.exp.FALSE>; rdam<addr,rec.FALSE>; bits_test<rec,exp> 

END 
END; 
45: BEG1 N {memo1't.J} 

(IC: t _ t 0 b i t. S ( I 30 I I add f' I 18) j 

FOR i:=l TO 4 DO BEGIN 
nct_bits<test_bits(iJ.exp.0.36); 
wrm(add·r, exp); rdm(addr, rec); bits_testCrec, exp> 

END 
END 

END 
END; 

VAR 
code.arg1.arg2.arg2s,arg3: str_typ; {argls is input parameter to bac:kend} 
ret_ok,fjrst:BOOLEAN; 
field: fld_typ; 
mi c:: INTEGER; 
s E'~ c t : BYTE ; 
eobus. ob us. ac .. bytes, index. ui. addr, dat: bits_typ; 

PROCEDURE ret(msg: str_typ); 
{set return VDlue for backend} 
BEGIN 

IF timed_out THEN backend:='?shift' 
ELSE IF bad_digit THEN backend:='?digit1' 
ELSE IF digit_overflow THEN backend:='?digit2' 
ELSE IF bad_reg<:>'' THEN bac kend: ='?register" '+bad_reg+'"' 
ELSE IF bad_.fld-.::::>'' THEN backend: ='?field" '+bad_fld+'"' 
ELSE IF NOT ret_ok THEN BEGIN backend:=msg; ret_ok:=TRUE END 

END; 

{utility for parsing binary arguments} 
FUNCTION barg(c:'lrg: str_typ>:BOOLEAN; BEGIN barg:=eqCarg, 'TRUE', 1) END; 
FUNCTION bargl:BODLEAN; BEGIN bargl:=bargCargl) END; 
FUNCTION barg2:BOOLEAN; BEGIN barg2:=barg(arg2) END; 

BEGIN {backend} 
bad_digit:=FALSE; digit overflow:=FALSE; timed_out:=FALSE; 
bad_reg: =' '; bad_fld: =' '; ret_ok: =FALSE; code: =parse(argls); 
arg2s: =argis; argl: =parse<arg2s); arg3: =arg2s; arg2: =parse<arg3); 
CASE cmd_typ<dec_int(c:ode)) OF 

b i ts·- f tr n : r· et < b i ts < a r g 1 s ) ) ; 
bre~k_fun:ret(break(barg1.arg2)); 

build_fun:ret(buildCargl)); 
cpuob_fun: cpuob(bargl); 
c: t y _ f Lt n : r· e t < c t y ( b a r g 1 ) ) ; 
dump_tun:retCdump<barg1,arg2.arg3)); 
en~hst fun: enahstCbargl); 
exec __ fun:BEGIN mi<argLui); exec:(ui.barg2) END; 
fld_fun:ret<int_dec:<ORDCfld<argl)))); 
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init_fun:BEGIN ret<parse_inits<arg2s)); init(bargl> END; 
init=-_.fun:BEGIN ret\parse_inits<arg2s)); inits<bargl> END; 
init2_fun: BEGIN 

IF argl<:>'' THEN init2<oct_int<argl> AND $FF, oct_intCarg2) AND $FF>; 
ret\ int_oc:t( local_flags. init2>) 
; debug<' INIT2: '+hex_word <DFS< ini t2> >); debug_break 

END; 
instrs_fun:ret<instrs<arg1)); 
iora fun:BEGIN 

IF argl<>'' THEN ioraCoct_int<argl) AND $FF, oct_int<arg2J AND $FF>; 
ret<oct_digits<int_oct<PORTCiora_portJJ,3>> 

END; 
iorb_fun:BC:GIN 

IF argl<>'' THEN iorb(oct_int<argl> AND SFF,oct_int<~rg2> AND $FF>; 
ret<oct_digits<int_oct<PORTCiorb_portJ»3>> 

END; 
Jump_fun:BEGIN JUmp<oct_int<argl>,ui); retCbits_to_oct<ui,88)) END; 
load_fun:ret<load(bargl,arg2, dec_int<arg3))); 
mi_fun:BEGIN mi<arg1,ui); ret<bits_to_octCui,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_1'!1..1n: BEGIN 

o ct_ to _b its Car g 1, a c, 4); rd a c (a c, d at); re t (bits_ to _o ct< d at, 36 > > 
END; 
rdam_fun:BEGIN 

oct_to_bits<argl, addr, 14); rdamCaddr, dat, barg2>; retCbits_to_octCdat, 36 
END; 
rddma_fun:BEGIN 

oct_to_bitsCargl,addr,24>; rddma<addr,dat>; retCbits_to_octCdat,36) 
END; 
rdecc_fun:ret<int_oct<rdecc)); 
rdhst_run:BEGIN 

rdhstCdat, bargl); 
IF bargl THEN retCbits_to_octCdat,36)) ELSE ret(bits_to_oct<dat,40>> 

END; 
T'dhsti_f1.m: BEGIN rdhsti <index, baT'gl, barg2); retCbits_to_oct( index, 10) > EN 
rdm_fun:BEGIN 

oct_to_bits<argL addr, 18); rdmCaddr, dat); retCbits_to_octCdat, 36) > 
END; 
rdmi_fun: BEGIN rdmi Cui); retCbits_to_octCui, 88>) END; 
rdmic_fun:ret<int_oct(rdmic)); 
rdob_fun:BEGIN rdob<obus,bargl,barg2); retCbits_to_oct<obus,36)) END; 
rdport_fun:retCint_octCPORTCoct_int<argl)J)); 
rdreg_fun:BEGIN rdreg<reg(argl),dat); retCbits_to_octCdat,36)) END; 
rdst_fun:WITH state DO BEGIN 

rdstlp Cdat>; 
ret<version+', '+sulitch(running. 'TRUE', 'FALSE')+','+ 

switch<last_cond, 'TRUE', 'FALSE'>+','+ 
switch(this_cond, 'TRUE', 'FALSE')+','+ 
switch<branching, 'TRUE', 'FALSE')) 

END; 
rdstlp_fun: BEGIN rdstlp(dat); retCbits to_octCdat, 128)) END; 
rdum_fun:BEGIN rdum<oct_int<argl),dat); retCbits_to_octCdat,88)) END; 
reg_fun:ret<int_dec<ORD<reg<arg1>))); 
reset_fun:BEGIN initCTRUE>; reset_function END; 
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;· u n _ f L• n: r L: n ( b a 1· g 1 ) ; 
save __ fun: BEC.;It-? do_.save<barg1, barg2); ret<int_dec <saved. count)) END; 
setflcl_fun:EEGIN 

mi (;; r g l .. u i ) ; fie l d : =fl d (a r g 2 ) ; o c t _to b i ts <a r g 3, d at, 36 ) ; 
set f 1 d ( fie id, u i, d at); re t ( b its_ to _o ct ( u i, 88) ) 

END; 
$hi ft fun· stiift<dec int(argl) ); 
step_.Pun: step(bargL dec_int<arg2) ); 
syi;id_fun:BEGIN 

IF bar~1 THEN ~et<int_dec($ysid<TRUE))) 
ELSE ret<switch<sysid<FALSE>=l, 'KL','')) 

END; 
talk_fun:ret<talk<bargl.arg2s)); 
test_fun:BEGIN 

IF dec_int<argl><29 THEN init_ok:=FALSE 
ELSE IF NOT init_ok THEN initCTRUE>; 
ret(test<dec_int<argl>>> 

END; 
urrac fun: BEGIN 

oct._to_bits<argL ac. 4); oct_to_bitsCarg2, dat, 36); wrac <ac, dat) 
END; 
wram f-un:BEGIN 

oct_to_bit=<arg!, addr, 14); oct_to_bits (arg2, dat, 36); 
wr am (ad d r, d at, bar g ( a r g 3) ) 

END; 
t1.rrdmc.~_fun: BEGIN 

o ct_ to _bits< ar g L ad dr, 24 > ; o ct_ to _bits < ar g 2, d at, 36 >; wr d ma <add r, d at) 
END; 
wrhsti_fun:BEGIN 

oct __ to_bits<argL index. 10); wrhsti <index, barg2, barg(arg3)) 
END; 
u.•rm_ f Lin: BEGIN 

oct_to_bits<argl, addr, 18); oct_to_bits (arg2, dat, 36); wrmCaddr, dat) 
END; 
t1.•rmi fun: BEGIN 

mi< arg 1, u i >; 
IF ar~2='' .THEN sect: =sect_ABC ELSE sect: =dec_int<arg2); 
WT' m i ( u :i , s e c t ) 

END; 
wrmic_fun:BEGIN mic:=oct_int<argl>r wrmicCmic, barg2,barg<arg3>> END; 
wrob_f-un:BEGIN oct_to_bitsCargl,dat,36); wrob(dat,barg2) END; 
wrport_fun:PORTLoct_int<argl>J:=oct_intCarg2J; 
w·rr e g _fun: BEGIN o ct_ to _bits< ar g 2, d at, 36 >; wrT' e g <reg ( ar g 1 ) , d at ) END; 
wrum_fun:BEGIN 

first: =TRUE; mi (arg2, dat); 
IF arg3='' THEN sect:=sect_ABC ELSE sect:=dec_int(Brg3); 
wr um ( o c t _int < a r g l ) , d at, sec t, f i T's t ) 

END; 
ELSE ret( '?code"'+code+'"') 

END; 
T' e t ( I 01". I ) 

END; 

VAR {frontend variables -- accessed only by frontend} 

{cmd_tab constant table} 
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{screen display stuff} 
{dpy_tab constant table} 
current_fmt: dpy_fmt_typ; 
hole~, {if true then flag micro instruction hole fields} 
dd_ok, {jf' true then ok to do a "dd" display} 
quiet: BOOLEAN; {if true then messages and registers not displayed} 

{macro processor stuff} 
macro_count: 0 .. number _macros; {number of macros defined so far} 
macro_ok:BOOLEAN; {if true then expand macros in function ask} 
macro_tab: ARRAY[l .. numbeT' __ macrosJ OF RECORD <table of macro de·rinitions} 

name: STRING[8J; body: str _typ 
END; 

{command file stuff} 
cmd f i l: TEXT; {c 1Jrrent command f i 1 e} 
cmdfil_name: str_typ; {name of command file, '' if none} 
cmdfil_argl. cmdfil_arg2: str_typ; {last command file arguments} 

{idle display stuff} 
idle_count:BYTE; <count of idle seconds} 
idle_codes, {current items to idle display} 
old_idle_codes: idle_typ; <copy of previous idle_codes} 
updating, {if true then inside update procedure -- prevents recursion} 
update_ok, {if true then ok to do idle updates} 
abort_ok:BOOLEAN; {if true then abort if key pressed during update} 
init_dma, init_amem: str_typ; {initial address values from CONSOLE. !NI} 

{remote frontend processor} 
password_count:BYTE; {counts invalid password attempts} 
password, {remote password, '' if none} 
request: str _typ; {current remote request buffer} 
remote_ok:BOOLEAN; {if true then remote access is allowed} 

{random frontend variables} 
fast_made, {if true then default micro load is fast} 
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 allowed} 
running: BOOLEAN; {if true then console thinks system is running} 
old_date,old_time, {previous date and time -- used to sense update time} 
o 1 d_k ey, o l d_arg 1, o l d_arg2: str _ty p; {previous command -- f OT' rep eat} 
boot, {boot address if monitor loaded, '' otherwise} 
banner, {console identification banner} 
last_msg. {last message displayed -- so won't be re-displayed} 
command_name: str_typ; {name of current command} 
scroll_line:ARRAY [1 .. 4J OF str_typ; {command area scroll buffer} 
talk_line: talk_typ; {current talk screen} 
ugo_diag.ugo_lit,ugo_Jmem.ugo_amem,ugo_mem,ugo_cty: str_typ; {entry points} 

FUNCTION cto_dplJ (item: dp•,i_typ; dat: str _typ; force_dpy: BOOLEAN>: str _typ; 
{display ~n item, return displayed value} 

PROCEDURE dat_dpyCx, y:BYTE; 
{display data in data area, 

s: str_typ; dim: BOOLEAN); 
bright or dim} 

Page 46 



!..,.. .L. ....J I J. r 't '\:" . ·~ ~I I 't -....' '. ~' L - \...- • ~ \.. 'I-' ~ '·--· f ·1 ! "I .._. ,.. ' 

Bt::GHJ dpy, __ s.tr(max<limin(x,79)),4+max<l,min\y, 12>>-L s, d2t c:olor[dimJ) END; 

PROCEDURE clear_d~t_dpy(y,n:BYTEJ; 
{clear the data display area> 
VAR i, yy,nn:BYT~; 
BEGIN 

yy:=max<Lrnin(y, 12)); nn:=mirdn, 12-yy+l); 
FOR i:=4+yy-J TO 4+yy-1+nn-1 DO BEGIN GOTOXYCl, i); CLREOL END; 
GOTOXY< L 4+·yy-1 I 

Et'-fDi 

PHOCEDIJRE dpy_vaiuc-(i: dpy_typ); 
{display item from display table} 
VAR value_bright:BOOLEAN; value_x_pos:BYTE; 
BEGIN 

WITH dpy_tab[iJ DO IF value_tiz>O THEN BEGIN 
IF i IN [linel_dpy .. line12_dpa~J THEN clear_dat_dpy<y_pos, 1); 

value_x_pos:=x_pos+LENGTH<desc); 
CASE i OF 

mic_dpy:value_bright:=idle_mic IN idle_codes; 
obus_dpy,eobus_dpy:value_bright:=idle_obus IN idle_codes; 
dmaad_dpy, dma_dpy:value_bright:=idle_dma IN idle_codes; 
ubrk_d~·Y• mbrk_dpy: value_bright: =value<:::>fit< 'OFF', value_siz, left_fit); 
ELSE V6lue_bright:=FALSE; 

END; 
IF i IN [amem_dpy.obus_dpy,eobus_dpy, ir_dpy,mem_dpy,ma_dpy. 

ac_dpy .. ci1·_dpy. Q._dpy. pc_dpy, m_dpy. dma_dpy, lit_dpyJ 
THEN dat_dpy<value_x_pos.y_pos,oct_word(value),NOT value_bright) 
ELSE dat_dpy<value_x_pos,y_pos,value,NOT value_bright); 
IF i IN [adst_dpy. alul_dpy, ldar_dpy. JCOnd_dpy, lit_dpy, mapf_dpy, spc_dpy, 

mash_dpy,rot_dpy. ifq_dpy,dfq_dpyJ 
THEN BEGIN 

IF holes THEN BEGIN TEXTCOLDR<hole_color>; WRITE<'*') END 
ELSE WR I TE ( , I ) 

END; 
END 

END; 

PROCEDURE formatCnew_fmt:dpy_fmt_typ); 
{format the display area} 

PROCEDURE format_line; 
{line format} 
VAR i: dpy_typ; BEGIN FOR i:=linel_dpy TO line12_dpy DO dpy_value(i) END; 

PROCEDURE format_reg (code: BYTE>; 
{register format} 

PROCEDURE format(item: dpy_typ); 
{set up format for register item} 
BEGIN 

l-JITH dpy_tablitemJ DO dat_dp!JCx_pos, y_p<.i:., de-sc,FP1LSEL dpy_valueCitem) 
END; 

VAR i: dpy_typ; 
BEGIN {format_reg} 

C.O.SE cc• ci e OF 
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1:FOR i:=lcdd_dpy TO dfq_dpy DO format(i); 
2:BEGJN 

cle<"lr_dat_dpy(dpy_tabCmapf_dpyJ. y_pos, 1); 

FOR i:=mapf_dpy TO mask_dpy DO format(i) 
END; 
3: BEf~IN 

clear_dat:_dpyCdpy_tabClit_dpyJ. y_pos, 1); 

fo1·mat ( l i t_d ~·Y > 
END 

END 
END; 

BEGIN {format} 
IF new fmt<>current_fmt THEN BEGIN 

cl ea,.. _da t_d p y < 1, 12 >; c urrent_fmt: =new_f'mt; 
CASE new_fmt OF line_fmt:foT'mat line; reg_fmt: format_reg<l> END 

END; 
IF current_fmt=reg_f'mt THEN BEGIN 

IF dpy_tab[d_dpyJ. value<>dp~_tabCdd_dpyJ.value THEN BEGIN 
dpy_tab[dd_dpyJ. value:=dpy_tab[d_dpyJ. value; 
IF dpy_tab[d_dpyJ. value='32' THEN format_reg<3> ELSE format_regC2) 

END 
END 

END; 

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

PROCEDURE dpy_field(f: fld_typ); 
{display a micro instruction field} 
VAR bb: bits_typ; x: BYTE; 
BEGIN 

WITH fld_tabtfJ, dpy_tabtdpyJ DO BEGIN 
get_bits<mi,bb,bit_zero,bits_siz); 
IF f=adst_fld THEN IF kl THEN BEGIN 

x: =bb. bit[OJ;. bb. bitCOJ: =bb. bitE2J; bb. bitC2J: =x 
END; 
va 1 u e: =o ct _d i git s (bits_ to _o ct< b b, b b. s i z >, va 1 u e _s i z ) ; 
d p y _ vc:; 1 u e ( d p y ) 

END 
END; 

BEGIN {dpy_f lds} 
oct_to_bits(dpy_tabEmi_dpyJ. value,mi,88>; 
FOR f:=eeal_fld TO JCond_fld DO dpy_field(f); 
FOR f:=dest_fld TO dfq_fld DO dpy_field(f); 
IF dpy_tabld_dpyJ. value='32' THEN dpy_field<lit_fld> 
ELSE FOR f:=mapf_fld TO mask_fld DO dpy_field(f); 
format(reg_fmt:) 

END; 

VAR old_value: str _typ; old_fmt: dptJ_fmt_typ; i: dpy_typ; 
BEGIN {do_dp',!} 

IF item=dpy_init THEN BEGIN 
FOR i:=linel_dpy TO dpy_init DO dpy_tab[iJ.value:=''; 
CLRSCR; current_fmt:=screen_fmt 
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END 
ELSE IF NO~ quiet THEN BEGIN 

old_tmt: =curr~nt_fmt; 
old_v~lu~ ~dpy_~ab[itemJ. value; 
WITH dp:J_"t;ab l j temJ DO 
IF item IN [li1H:l_dpy .. line12_dp1,jJ THEN BEGIN 

vaJue:=dat; tormat<line_fmt) 
END 
EL.SE ).F itt:m IN [load_.dpy .. 1 emote_dpy, lc:_dpy .. b.-_dpyJ THEN BEGIN 

value: =fit(dat, value_siz, left_fit); format<reg_fmt) 
END 
ELSE IF item lN [mbrk_dpy,ubrk_dpyJ THEN BEGIN 

IF (dat='OFF'> OR Cdat='*HIT*'> 
THEt-1 value: =fit(dat, value_siz, left_fit> 
ELSE value:=oct_digitsCdat,value_siz); 
format ( re~! __ fmt) 

END 
ELSE BEGIN value:=oct_digits<dat.vc:lue_siz); format<reg_fmt) END; 
IF current_fmt=old_fmt THEN BEGIN 

IF to1·ce_dpy OR Cold_value<>dpy_tab[itemJ. value> THEN BEGIN 
c< p y _ v <J l u e ( i t em ) ; 
JF item=mic_dpy THEN BEGIN 

WITH dpy_tab[ubrk_dpyJ DO 
IF value=fit('-l~HIT*'•value siz, left_fit) THEN BEGIN 

value: =fitC 'OFF', value_siz, left_fit); dpy_val.ue(ubrk_dpy> 
END; 
WITH dpy_tab[mbrk_dpyJ DO 
IF value=fit< '*HIT~·', value siz, left_fit> THEN BEGIN 

value: =fit< 'OFF', value_siz, left_fit); dpy_valueCmbrk_dpy) 
END 

END 
END 

END; 
{flag holes in mi if mic is less than 40} 
.1.r- item=mit:_dpy THEN tioles:=oct int(dat><32; 
lF item~mi_dpy THEN dpy_flds 

END; 
do_cipy:=dpy_tab[itemJ. value 

END; 

FUNCTION dpy-F(i: dpy_typ; d: str_typ>: str_typ; 
{display an item, return displayed value} 
BEGIN dpyf:=do_~py<i, d,TRUE> END; 

PROCEDURE dpyCi: dpy_typ; d: str_typ); 
{display an item} 
BEGIN d:=dpyfCi, d) END; 

rJROCEDURE. dpy __ quictCi: dpy_typ; d: str_typ); 
{display an item -- update screen only if value changed} 
BEGIN d:~oo_dpy(i, d,FALSE> END; 

Pr-mcEDURE. dpy_line(n: BYTE; 1: st1'_typ); 
{display data line n-1 -- may 7·eformat data area t'-' line format} 
BEGIN dpy __ quie.•t(dpy_typ<ORD<linel_dpy>+Cn MOD 12>), 1) END; 

PROCEDURE line_scr~en; 
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{clear and set up line display in data area} -
VAR i:l..12; BEGIN FOR i:=l TO 12 DO dpy_line(i,") END_; 

PROCEDURE rcgister_screen; 
{set up register display in data area} 
v,c,R 0ld_q11 i et: BOOLEAN; 
DEG IN 

old_qui~t: =q_1..tiet; G.Uiet: =FALSE; 
line_sc'l"een; dpy_tabl:dd_dpyJ. value:="; dpy<T'un_dpy, dpy_tab[T'un_dpyJ. value)i 
quiet:=old_~uiet 

END; 

PROCEDURE dµy_default<VAR a: str_typ; i: dpy_typ); 
{get def~ult value from display table} 
BEGIN deP~ult(a, dpy_tab[iJ.value> END; 

FUNCTION update_time:BOOLEAN; 
{return true if time for update -- every second} 
BEGIN 

IF time<TRUE><>old_time THEN BEGIN 
idle_count: =j.dle_count+l; old_time: =time<TRUE>; 
IF cu~rent_fmt<>screen_fmt THEN BEGIN 

dpy_strC69,2, old_time.time_color>; 
IF time<FALSE><>old_date THEN BEGIN 

IF old_date<>'' THEN log<time<FALSEJ>; 
old_date: =time<FALSE>_; dpy_str(3, 2, old_date, time_color) 

END 
END; 
update_time:=TRUE 

END 
ELSE update_time:=FALSE 

END; 

PROCEDURE dpl,l __ l'emote<m: str_typ); 
{display remote state message} 
BEGIN IF cuT'rent_fmt=reg_fmt THEN dpy_~uiet(T'emote_dpy.m> END; 

PROCEDURE remote_frontend; 
{cycle for remote frontend -- build request then call backend} 
\'AH resul't:str_typ; i:BYTE; c:CHAR; done:BOOLEAN; 
BEGIN 

result:=''; 
IF connected<modem> THEN BEGIN 

CASE remote OF 
hello: BEGIN {first state when connected} 

log ( ·r~EMOTE ON: '+time c FALSE>>; 
tlpy_remoteC 'Hello'); remote: =entT'y; DELAYC2000); password_count: =0; 
result:=#'10+#13+banner+#10+#13+'Type RETURN. '+#10+#13 

END.; 
entry:BEGIN {connection is established} 

dpy __ r<,:?mote ('Entry'); 
lF receive<modem.c) THEN IF c=#13 THEN BEGIN 

req_uest:=''; 
IF password='' THEN BEGIN remote: =active; result:= 'Ok. '+~3 END 
ELSE BEGIN remote:=login; result:='Password: 'END 

END 
END; 
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109j.1i: BEGH~ {check passwoT·d} 
c:i'Y_T('mcte( .. Login'); done:=FALSE; 
iriiiILi: ~eceive<modem,c) i<'.>,ND (T·emote=login) DO BEGIN 

IF c=~13 THEN BEGIN 
~·assu.iord_count: =p.:isswoT·d_count+1; done: =TRUE; 
~F uppercase~request>=password THEN BEGIN 

r£>mote: =active; 'l'esult: ='Ok. '+:t}3 
END 
~U3E BEGIN 

remote:=entry; result:='?Invalid password. '+#10+#13 
END; 
-r-eqL•es.t: ='' 

END 
ELSE BEGIN 

IF <c>=' ') AND <LENGTH<request><max_str_siz) 
THEN request:=request+c; 

END 
END 

END; 
~emote_cty:BEGIN {do cty data transferr -- break on #0 #1} 

cip•4_remote( 'Cty / ); 
REPEAT 

c: =~4:0; 
IF r!:!ceive<cty, c) THEN sendCmodem, c); 
IF receiveCmodem,c> THEN BEGIN 

IF c=#O THEN BEGIN 
REPEAT UNTIL receive<modem, c); 
IF c=#l THEN BEGIN T'emote: =active; send (modem, #2) END 
ELSE sendCcty, c> 

END 
ELSE send(cty,c>· 

END 
UNTIL <c=#O) OR NOT connected<modem) 

END; 
active: BEGIN {do function requests> 

t! p lJ _ r· e ill o t e < ' Ac t i v e ' ) ; 
WHILE receive<modem,c> DO BEGIN 

IF c=#3 THEN request:='' 
ELSE IF c=fi13 THEN BEGIN 

result:=backend(request); 
debug< 'f-<EMOTE: < '+T'equest+' >=<'+result+')'); 
request:=''; result:=result+#l0+#13 

END 
ELSE BEGIN 

r e s u 1 t : =#0; 
IF <c>=' ') AND CLENGTHCrequest><max_str_siz> 
THEN request:=request+c 

END 
END 

END 
END; 
<send any result> 
IF NO"f remote_ok THEN T'e:•sult: ='?No access. '; 
FOR i:=l TO LENGTHCresult> DO send<modem,resultCiJ>; 
IF (p~ssword_count>3> OR NOT remote_ok THEN connectCmodem,FALSE> 

END 
ELSE IF remote=we_are THEN dp~1_remote <'Off'> 
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ELSE BEGIN {modem not connected, clean up} 
IF remote<>hello THEN BEGIN 

log ('REMOTE OFF: '+time <FALSE)); 
connectlmodem,FALSE>; remote:=hello 

END; 
dpy_remote<switchCremote_ok, 'Inactive', 'Off')) 

END 
END; 

PROCEDURE msg<m: str_typ); 
{display a message} 
HEGIN 

IF debugging OR NOT quiet THEN BEGIN 
m:=command_name+': '+m; 
!F m<>last_msg THEN BEGIN 

la£.t_msg: ==m; dpy_str<3, 17 .. fit(m, 76, left_fit), msg_color) 
END 

END 
END; 

f.:>ROCEDVRE scroll<l: str_typ; to_next:BOOLEAN>; 
{scroll line into commtllnd area, scroll up if to_next} 
VAR i: 1. . 4-; 
BEGIN 

IF to_ne·xt THEN BEGIN 
dpy_str< 1, 19, '', scroll_color); scroll_lineC4J: ==l; 
FOR i:=l TO 3 DO BEGIN 

CLREOL; scroll_line[iJ:=scroll_lineCi+lJ; WRITELN<scroll_line(iJ) 
END; 
CLREOL {clear ask line} 

END 
ELSE BEGIN 

scroll_line[3J:=l; dpy_str(l,21,scroll_lineC3J,scroll_color> 
END 

END; 

PROCEDURE error Cm: str_typ); 
{display error message on command line} 
BEGIN 

quiet: =FALSE; 
IF cmdfil_name<>" THEN BEGIN CLOSECcmdfil); cmdfil_name:=" END; 
scroll<scroll line[4-1J+' > '+m,FALSE> 

END; 

PROCEDURE update<idle_ok:BOOLEAN); FORWARD; {see below} 

PROCEDURE print_screen; 
{print the dis~lay screen} 
BEGIN INL1NE(S55/$CD/S05/S5D) END; 

PROCEDURE wait(p: str_typ>; 
{display prompt and wait for keypressed -- do idle updates and remote cycles} 
BEGIN 

dpy_str<l,22, p.ask_color); 
REPEAT 

{do not let keypressed signal an abort here} 
abort_ok:=FALSE; update<FALSE>; abort_ok:=TRUE; 
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{cycle the remote frontend} 
rem o t ~ __ f -r· u n t end ; 

UNTIL KEYPRESSED; 
dpy_str(l.2~:.·p•ask_color) {put cursor back on command line} 

E~~D; 

FUNCTION ask~p, d: str_.typ): str_typ; 
{interactive input request -- does macro expansion} 
l/f.\R r : st r _ t y ;:i ; {the response} 

FUNCTION exp~nd_macros:BOOLEAN; 
{expand any macro names found, return false if error} 
~v'AR err, old _quiet: BOOLEAN; s, m: s tr_ t y p; i: l.. . numb er _macros; 
DEG IN 

expand __ rr.a c: r os: =TRUE; 
{display comment lines} 
IF POS\ I; I. T' )=1 THEN BEGIN 

old_quiet: =quiet; quiet: =FALSE; msg (r); quiet: =old_quiet; 
expand_macros:=FALSE 

END 
ELSE IF POS< '~',r)=l THEN BEGIN print_screen; expand_macros:=FALSE END 
{expand macros} 
ELSE IF macro_ok THEN BEGIN 

s: =uppercase(r); r: =' '; err: =FALSE; 
WHILE <s<>'') AND NOT err DO BEGIN 

m: =pa1·se ( s); 
{replace "#1" and "#2" by command file args} 
IF m='#l' THEN m:=cmdfil_arg1 ELSE IF m='#2' THEN m:=cmdfil_arg2 
<stop expanding if "?" encountered} 
ELSE IF m[lJ='?' THEN BEGIN DELETECm, 1, 1); m:='? '+m+' '+s; s:='' END 
{otherwise, look up name in macro table} 
ELSE FOR i:=l TO macro_count DO WITH macro_tab[iJ DO 

IF name=m THEN m:=body; 
{append expansion if there is enough room else error} 
err:=<LENGTH<m>+LENGTH<r>+l>>max_str_siz; 
IF e1·r THEN error ('Macro error. ') ELSE r: =r+' '+m 

END; 
debug( 'MACRO: '+r); expand_macros:=NOT err 

END; 
END; 

PROCEDURE read_keyboard; 
{tal:e input f7··om keyboard} 
BEGIN wait(p); READLN<r> END; 

PROCEDURE re~d file; 
{take input from command file} 
BEGIN 

IF EOF<cmdfiJ > THEN BEGIN 
CLOSE<cmdfil ); cmdfil_name: ==' '; quiet: =FALSE; read_ke1,1board 

END 
ELSE BEGIN updateCFALSEJ; READLNCcmdfil,r> END 

END; 

BEGIN {ask} 
{incorporate default response into prompt} 
p:=p+suritchCd<:>'',' ['+d+'J', '')+' '; 
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{solicit response. process any macros} 
REPEAT 

IF cmdfil_name='' THEN read_keyboard ELSE read_file; 
IF r='' THEN r:=d; 
IF d~bugging OR NOT quiet THEN scroll<p+r,TRUE); 

UNTIL r•::.panci_macros; 
{return the processed response} 
a=' k: =r 

END.: 

rUNCTION askyn<q: str_typ>:BOOLEAN; 
{ask yes/no 
VAR c: CH,t>,R; 
BEGIN 

.... ci.ues .. 1on, if answered yes} 

q:=q+' 
REPEAT 

I ' 

' {it looks nicer this way} 

wait(q_); {wait for key to be pressed} 
{read the key immediatly -- do not wait for carriage return} 
RE~.D < ~~.I3D, c >; c: =UP CASE< c >; scro 11 < q+c, TRUE>; 
IF c='@' THEN print_screen 
ELSE IF NOT <c IN C'Y', 'N'J) THEN error< 'Options: YES, NO'> 

UNT IL c I N [ I y , ' I N I J ; 
askyn:=c='Y' 

END; 

FUNCTION continue:BOOLEAN; 
<ask if continue, return true if yes} 
BEGIN continue:=askyn< 'Continue?'> END; 

PROCEDURE abort(m:str_typ); 
{display error message and set aborted flag} 
BEGIN IF NOT aborted THEN BEGIN error<m>; aborted:=NOT continue END END; 

FUNCTION callf<f:cmd_typ; a: str_typ>:str_typ; 
{call backend function, return result} 

FUNCTION remote_backendCq: str_typ>:str_typ; 
{make a remote backend request via the modem} 
VAR r: str_typ; c:CHAR; i: 1.. max_str_si:z; t:BYTE; 
BEGIN 

{send request string ended with linefeed and carriage return} 
FOR i:=l TO LENGTH<q> DO send<modem,qCiJ); 
send <mc•dem, #10); send <modem. #13); 
{loop to receive result, may time out. checks for disconnected modem} 
t: =O; ,.. : =I I; 

REPEAT 
IF update_time THEN t:=t+l; 
IF receive<modem,c> THEN 

IF <c~=' ') AND <LENGTH<r><max_str_siz> THEN r:=r+c 
UNTIL <c=#13J OR <t>5> OR NOT connected<modem); 
{return error message if abnormal situation} 
IF NOT connected<modem) THEN BEGIN dpy_remote('Off'); r:='?Remote lost.' El\ 
ELSE BEGIN cipy_remote( 'Active / ); IF t)·5 THEN r: ='?Remote hung. ' END; 
remote_backend:=r 

END; 

VAR cmd,r: str_typ; 
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BEGIN {cail} 
{build up the backend function request string} 
cm d : = u n p C'l T's e \ int_ de c (ORD ( f ) ), 2, ' ' ) ; 

{ i f' no t s i rn u lat i n 9 , th en ca 11 th e b a c k end , may b e a ,.... emote b a c k end } 
IF NOT simul~te THEN BEGIN 

IF r·u:1ote=tl1e_are THEN r:=T'emote_backend(cmd) ELSE r:=backend<cmd) 

{build up a legible version of the request} 
cmd: =cmd_tab [ .P J. name+' ('+a+')'; 
im6ybe simul£te the call> 
I~ simulate 1HEN BEGIN 

bad_digit: =FALSE; digit_overflow: =FALSE; r: =ask< cmd+ ':' '') 
END; 
d et. u g < ·' C ~.LL · ' +cm d + '= 11 ' +'!' + ' 11 ' ) ; 

{check for any er'l'or message -- abort if so} 
IF r<>'' THEN IF r[1J='?' THEN BEGIN 

abort.< 'CALL: '+cmd_tabCfJ. name+' ('+a+' >='+T'); r: =' / 
END; 
ca 11 f: =r 

END; 

Pf10CEDURE call<F:cmd_typ; a:str_typ); 
{call a backend function -- a callf with no result returned} 
BEGIN a:=callf(f,a) END; 

FUNCTION statusf<check_conds:BOOLEAN>: str_typ; 
{return Lystem status, maybe check conditions} 

PROCEDURE check_for_break; 
{check for mic:ro/mac'l'o break, turn off micro/macro histories} 
BEGIN 

<make sure system is stopped, turn of history recording} 
call("run_fun, 'FALSE'); call(enahst_fun, 'FALSE'); locked:=FALSE; 
{get the mic and mi where system stopped} 
dpy_quiet<mic_dpy, callf<rdmic_fun, '' > ); dpy_quietCmi_dpy, callf<rdmi_fun, / ')) 
<check if mic/pc matches micro/macro bT'eak address, flag any hit} 
WITH dpy_ta~(ubrk_dpyJ DO 
IF value<:>fit( 'OFF', value_siz, left_fit) THEN BEGIN 

IF value=dpy_tab[mic_dpyJ.value THEN BEGIN 
dpy_quiet(ub'l'k_dpy. '*HIT-!::·'); call(break_fun, 'TRUE OFF') 

END 
END; 
WITH dry_tab(mbT'k_dpyJ DO 
IF value<>fit< 'OFF', value siz, left_fit> THEN BEGIN 

dpy_quiet<pc_dpy. cal lf(rdreg_fun, 'PC 1 ) ); 

IF value=COPY<dpy_tab[pc_dpyJ. value,7,6) THEN BEGIN 
dpy_q_uiet<mbrk_dpy. '*HIT*'); call<break_fun, 'FALSE OFF'> 

END 
END 

END; 

VAR s: str __ typ; u1a5>_runnj.ng: BOOLEAN; 
BEGIN {st.:itusf} 

{collect syst~m status from backend} 
s:=callf(rdst_fun, "); 
{backeno and frontend versions must match} 
IF parse(s)<::>version THEN abort< 'Wrong version.'} 
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ELSE IF NOT aborted THEN BEGIN 
{parse and display running status. check for break if JUSt stopped} 
u1as_running: =running; running: =parse(s)='TRUE'; 
IF w.:.s_r-unning AND NOT running THEN check_for_bT'eak; 
dpy_quiet<run_dpy. switchCrunning. 'Running', 'Stopped')); 
{parse and display status conditions} 
IF check_conds THEN BEGIN 

dpy_quiet<lc_dpy, switch<parse(s)='TRUE', 'ON ','OFF')); 
d p y _ q u i e t < t c _ d p y , s w i t c h ( p a rs e C s > = ' TRUE ' , 'ON ' , 'OFF ' ) > ; 
d p y _ o. u i e t ( b r _ d p y , s w i t c h C p a r s e ( s ) = 'TRUE ' , ' Br an c h in g ' , ' ' ) > 

END 
END; 
{build a neat status report message> 
statusf:='System is '+ 

END; 

SlL•itch<locked, 'locked', 'unlocked')+' and '+ 
su.•itch<running, 'running', 'stopped')+'.' 

PROCEDURE statusCcheck_conds:BOOLEAN); 
{check system status -- a statusf which does not return anything} 
'v'AR s: str_typ; BEGIN s:=statusr(check_conds> END; 

PROCEDURE run(yes:BOOLEAN>; 
{set run/stop state of system} 
BEGIN 

locked:=yes; {automatic lock/unlock> 
IF yes<>running THEN BEGIN 

{change run state of system. turn on histories if about to run} 
IF yes THEN call <enahst_run. 'TRUE'); 
call<run_fun, switch<yes. 'TRUE', 'FALSE')) 

END; 
{make sure status routine notices change in state} 
running: =TRllE; status<FALSE> 

END; 

PROCEDURE idle<do_refresh:BOOLEAN>; 
{idle display, forces value display if do_refresh} 
VAR old_debugging, old_quiet:BOOLEAN; 
BEGIN 

{debugging/~uiet not applicable to idle display} 
old_debugging:=debugging; old_quiet:=quiet; 
debugging: =FALSE; quiet: =FALSE; 
{check on s~stem J:.tatus, report any changes} 
status < FALSE ) ; 
{maybe refresh all idle items -- will force bright/dim change} 
IF do_ref-resh THEN BEGIN 

dpy(mic_tipy, dpy_tab[mic_dpyJ. value); 
d p 'J (ob us _d p y, d p y _tab i:: ob us _d p y J. va 1 u e >; 
dpy (e:-obus_dpy. dpy_tab[eobus_dpyJ. value); 
dpy<dmaad_dpy. dpy_tab[dmaad_dpyJ.value); 
dpy<dma __ dpy, dpy_tabCdma_dpyJ. value) 

END; 
{collect and display idle items if changed -- note use of dpy_quiet} 
IF idle_m:ic IN idle_codes THEN dpy_quiet\mic_dpy.callf(rdmic_fun, '')); 
IF idle_obus IN idle_codes THEN BEGIN 

dpy_quiet(obus_dpy. callf<rdob_fun, 'TRUE FALSE'>); 
dpy_q_uiet<eobus_dpy. callf<rdob_fun, 'FALSE TRUE'>> 
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END; 
IF idle_dma JN idle_codes 
Tl-l~N dp:.; __ q:.•::.et\dma_dpy, callf(rddma_fun, dplJ_tab[dmaad_dpyJ. value)); 
deouggin9:=old_debugging; quiet:=old_quiet 

L:"ND; 

PROCEDURE uoca~e{idle ok:BOOLEAN}; 
{idle update -- does idle display every second, maybe ~bort if keypressed} 
'v'/;R c: CHAR.: 
BEG JN 

{can not r e -· t! n t er th i s routine} 
IF NOT upd2ting THEN BEGIN 

L1pciatinp: =TRUE; 
{ok tor idle update if time or forced} 
IF update_time THEN IF update_ok THEN idle_or.:=TRUE; 
{do not want to do idle update if not register format} 
IF idle_ok AND <current_fmt=reg_fmt> THEN idleCFALSE); 
{may b e c t: e c i: for op er at or ab or t} 
IF abort_ok AND KEYPRESSED THEN BEGIN READCKBD, cJ; abort< 'Abort.') END; 
updatin9:=FALSE 

END 
END; 

{$I CONSOLE2. PAS the frontend commands} 
<CONSOLE2.PAS -- source file for Augment Engine Console <4 of 5> zw} 

{frontend commands} 

PROCEDURE c orumand < c:irg s: s tr _ty p); 
{do frontend command} 
VAR repeat_ok:BOOLEAN; 

FUNCTION flag Ca: str_typ; VAR f:BODLEANJ:DODLEAN; 
{parse ON or OFF, 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 f: =FALSE 
ELSE f 1 a g : =F .i!\LSE 

ElJ[J; 

Pf~OCEDURE idles Ci: idle_typJ; 
{save idle codes, set new value. refresh idle display} 
BEGIN old idle_codes:=idle_codes; idle_codes:=i; idle<TRUE> END; 

FUNCTION unlocked:DOOLEAN; 
{return true if unlocked else abort} 
BEGIN unlocked:~NDT locked; IF locked THEN abort<statusf<FALSE>> END; 

OVERLAY PFWCEDURE start Ca: str_typ; micro, and_run: BOOLEAN); 
{micro/m~cro start, run} 
BEGIN 

IF micro THEN BEGIN 
IF e q (a, · D ::AG ', 1 ) THEN a: =u go _di a g 
ELSE IF eqCa, 'LIT', 1 > THEN a: =ugo_lit 
ELSE IF <?o.<a, '.JMEM', 1 > THEN a: =ugo_Jmem 
ELSE J F E"O. (a• 'AMEN', 1 > THEN a: =ug o_amem 
ELSE IF e't<a, 'l"lEM', 1) THEN a:=ugo_mem 
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ELSE IF eq(a, 'CTY', 1) THEN a: =ugo_cty; 
call\l11rmic_fun, a+', T, T' ); IF and_run THEN run<TRUE> 

END 
ELSE BEGIN 

IF eci. (a. 'l300T ', 1) THEN BEGIN 
IF boot<>'' THEN a: =boot ELSE abort< 'No boot address. ') 

END; 
call<wrreg_ft.m. 'PC, '+a); call<wrmic_run, '4040.T,F'>; 
call(step_fun, 'T,2'); IF and_run THEN run<TRUE) 

END 
END; 

OVERLAY PROCEDURE wait<a2:str_typ; timeout: INTEGER>; 
<wait for micro address(s) to be hit} 
VAR al:str_typ; hit, x:BOOLEAN; 
BEGIN 

idles([idle_micJ); idle_count:=O; al:=parse<a2); 
al: =oct __ digits(al. 5); IF a2C~·'' THEN a2: =oct_digits<a2, 5); 
IF bad_digit OR digit_overflow THEN abort< 'Bad address value. '> 
ELSE BEGIN 

msg< 'Waiting f-or '+a1+switchCa2<:>''• '• '+a2, '')); 
IF NOT update_ok THEN abort< 'Updating OFF. '> 
ELSE REPEAT 

IF <cmdril_name<:)·' ') AND ( idle_count)·timeout> THEN abort< 'Timed out. '); 
up d a t e < FALSE ) ; 
WITH dpy_tabCmic_dpyJ DO hit:=<value=al) OR Cvalue=a2> 

UNTIL aborted OR hit; 
IF aborted THEN msg< 'Aborted.'> ELSE msgC 'Hit.'); 
x:=aborted; aborted:=FALSE; runCFALSE>; aborted:=x 

END; 
idle_codes:=old_idle_codes 

END; 

OVERLAY PROCEDURE new_screen<b: str_typ); 
{paint new screen} 

PROCEDURE box(x,y, h, l:BYTE>; 
{draw box} 
V~.R i: BYTE; s: s tr _ty p; 
BEGIN 

s:=#218; FOR i:=l TO 1 DO s:=s+#196; s:=s+tt191+#8+#10; 
FOR i:~l TO h DO s:=s+#179+#8+#10; 
dpy_str(x, 'J• s, box_coloT'); 
s:=''; FOR i:=l TO h DO s:=s+#179+#8+#10; 
s:=s+#l92; FOR i:=l TO l DO s:=s+#196; s:=s+#217; 
dpy_str< x, y+L s, box_color> 

END; 

PROCEDURE vertical(x, y, h:BYTE>; 
{draw vertical branch} 
v.t..R i: BYTE; s: str_typ; 
BEGIN 

s:=#194+#8+#10; FOR i:=l TO h DO s:=s+:IU79+#8+#10; s:=s+#193; 
dpy_str(x, •J• s, box_color) 

END; 

VAR i: 1. . 4; 
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B~GIN {n~~_sc~ecn} 

CLRSCR; box(L 1, L77); ·...,·er:ic<d(13, L 1); vertical(66, L 1); 
b .s r. n e r . == b ; ci 1:0 ~~ _ s t T· ( 1 4 , 2 , f i t ( b e:1 n n e r , 5 1 , c e Ti t er _ f i t ) , b an n e 'T' _ c o 1 o r ) ; 
uox\L 1f:., 1,Tl>; last_msg:="; 
~OP i:~1 TO 4 DO scroll line[iJ:=''; 
old_datf: =-- ·,. cild_time: :::' '; IF Lipdate_time THEN register _screen 

E f\1[~; 

CF/ERLAY F•iWCEDURE connect_modr:'tn(lJes: BOOLEAN); 
{c:onr.e•ct rnocit.!m port, dial phone number} 

Y'FWCEDURE: di2l(p:BYTE; n:str_t~:p); 

{dial phone i:Limt.ier on port} 
\l;\R i.· lc-r, thT·, mer, lsr: BYTE; 
I3EG IN 

IF p=cornl THEN BEGIN lcr:=S3FB; mcr:=23FC; END 
ELSE BEGIN lcr:=$2FB; mcr:=S2FC; END; 
PORTCmcrJ:=PORTCmcrJ AND S01; PORT(lcrJ:=PORT[lcrJ AND $07; 
n:='AT !'il '.ll 56=9 DT'+n+'; 0'; FOR i:=l TO LENGTH<n> DO send(p,n[iJ); 
send(p,·""l'J) 

END; 

VAR cl, c2:CHAR; n: str_typ; 
BEGIN {connect_mc.•dem} 

IF NOT yes THEN connect<modem,FALSE> 
ELSE IF NOT connected(modem> THEN BEGIN 

IF dialing THEN BEGIN alert< 'Phone number:'); READLN<n>; disl<modem,n> END 
connect<mode~,TRUE>; 

IF NOT connected<modem> THEN aborted:=TRUE 
ELSE IF ~emote=we_are THEN BEGIN 

alert< 'Modem connected, Use Fl to abort.'); WRITELN; 
REPEAT 

IF r~ceive(modem, cl> THEN WRITECcl> 
ELSE IF KEYPRESSED THEN BEGIN 

READ ( KBD, c2); 
IF Cc2=ff27> AND KEYPRESSED THEN BEGIN 

READ<KBD,c2); aborted:=c2=#59; IF NOT aborted THEN send(modem,#27> 
END; 
IF NOT aborted THEN send(modem,c2) 

END 
UNTIL Cc1=#3) OR aborted 

END 
ELSE BEGIN 

REPEAT alprt< 'Type RETURN.'); REPEAT UNTIL KEYPRESSED; READCKBD, c2) 
UNTIL c.:2=-~·M; 

remotP.: ==active; request:=''; send <modem, #3) 
END 

END 
ELSE IF remote=we_are THEN BEGIN send<moderr11 #0); send<modem, #1> END 

END; 

OVERLAY Pf\OCEDUnE c ommand_T·ep eat (VAR key, arg 1, ar g2: s tr _ty p >; 
~repeat previous command} 

PROCEDURE arg s ( neu.i_arg 1, new_arg2: str _ty p); 
{copy args from previous command} 
BEGIN 
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key: =oJd_key; argi: =new_arg1; arg2:=new_ai'g2; 
scroll(prompt+' '+unparse<key,arg1,arg2),FALSE> 

END; 

BEGIN {command_·repeat} 
IF cmdfil_name='' THEN BEGIN {no repeats in comm~nd file} 

IF olo_key='SS' THEN args< '', ") 
ELSE IF old_key='DMRD' THEN args<incr_oct<old_argl>. old_arg2> 
ELSE JF old_key='DMWRT' THEN argsCincr_oct<old_argl>.old_arg2> 
ELSE IF old_key='EX' THEN ar·gs<incr·_oct<old_argl>, old_arg2> 
ELSE IF old_key='DE' THEN args<incr_oct<old_arg1), old_arg2) 
ELSE IF old_key='MMLDAD' THEN args<incr_oct<old_arg1),old_arg2> 
ELSE IF old_key='MMREAD' TH:::'.N args<incr_oct<old_argl), 'DISPLAY') 
ELSE IF old_key='CALL' THEN argsCold_arg1, ''> 

END 
END; 

OVERLAY PROCEDURE command_file<name,al,a2:str_typ); 
<open command file} 
VAR i:BYTE; dot:BOOLEAN; 
BEGIN 

dot: =FALSE; FOR i: =1 TO LENGTH< name) DO IF name(iJ='.' THEN dot: =TRUE; 
IF NOT dot THEN name:=name+'.CMD'; 
IF cmdfi.l __ name<::>'' THEN CLOSE<cmdfil>; 
cmdfil_name: =' '; 
ASSIGN<cmdriLname); {$!-} RESET<cmdfil>; {$I+} 
IF IORESlJL T<>O THEN abort ( 'No f i 1 e: '+name> 
ELSE BEGIN 

cmd.Pil_name: =name; cmdfil_argl: =al; cmdfil_arg2: =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 arguments} 

PROCEDURE asi:_for_args<promptl, prompt2: str_typ); 
{solicit arguments} 
BEGIN 

IF <argl='') AND <promptl<>'') AND <promptl<>'*') 
THEN a1·g1::-.:ask<pr·omptL ''); 
IF Carg2=''} AND Cprompt2C>''J AND Cprompt2<>'*'> 
THEN arg2:=ask(prompt2, ''); 
IF «argl<:>"> AND <prompt!="» OR «arg2<;>"> AND Cprompt2="» 
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 <descClJ='E') THEN arg_prompt:='*' 
ELSE arg_prompt: ='Enter '-1-desc+':' 

END; 

PROCEDURE protect_system; 
{abort if system is protected, running and/or locked} 
BEGIN 
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status\ r= ALEE); 
IF unlDcked THEN IF running THEN BEGIN 

IF as~ynzstatusf<FALSE>+' Stop?'> THEN run<FALSE> 
ELSE abort( 'Aborted. ').: 
·:;;tat L' £- ( F r:~LSE) 

END 

BEGIN {c0mmanci_ok} 
WITH cmd_t~b[iJ DO IF eqCkey.name, eq_siz> THEN BEGIN 

command_name:=name; msg<cmd_desc); 
IF cmd_desc<>'' THEN IF cmd_desc[lJ='*' THEN protect_system; 
IF NOT aborted THEN ask_for_argsC 
arp_prompt<~rgl_desc),arg_prompt(arg2_desc)); 

command_ok:=NOT aborted 
END 
ELSE command_ok:=FALSE 

END; 

OVERLAY PROCEDURE idle<args: str_typJ; 
<set idle display} 
VAR ~rg: str_typ; 
BEGIN 

REPEAT 
arg:=rarse(args); 
IF e q ( ar g, 'OFF ', 1) THEN idles< ( J ) 
ELSE IF eq(ar·g, 'MIC', 1) THEN idles(idle cc•des+(idle_micJ) 
ELSE IF eqCarg, 'OBUS', 1) THEN idles<idle_codes+(idle_obusJ) 
ELSE IF eq(a1'g, 'DMA', 1) THEN idlesCidle_codes+(idle_dmaJ) 
ELSE IF eq<arg, 'LOC',4> THEN BEGIN 

arg: =parse<args>; IF arg<::>'' THEN init_dma: =arg; 
dpy (dma_.cipy, init_dma); idles( idle_codes+C:idle_dmaJ) 

END 
ELSE IF arg<>'' THEN abort< 'Options: OFF. MIC, OBUS, DMA'> 

UNTIL ~borted OR Carg='') 
END; 

OVERLAY PROCEDURE do dd; 
{display data from all registers} 
BEGIN 

IF NOT quiet THEN BEGIN 
call(savE:' ·i-Lrn, 'T,F'); 
IF dci_ok THEN DEGIN 

dpy<m_dp1,1. callf(rdm_fun. dpt,i_tab(mad_dpyJ. value)); 
dpy (ecc_dpy, ccillf<rdecc_fun, '' > ); 
dpy (dma_dpy, callfCrddma_fun, dpy_tabC:dmaad_dpyJ. value)); 
dpy<pc_dpy. callf(rdreg_fun, 'PC')); 
dpy\ma_dpy, callf<rdreg_fun, 'l'lA') ); 
d p y ( c: r _ d p y , c a 1 l f ( r dreg_ fun , 'AR ' ) > ; 
dpy <mecn_dpy. c.:illf(rdreg_fun, 'MEM') ); 
dpt,i<ir_dµy, callf(rdreg_fun, 'IR')); 
dp!J(q_dpy, callf(rdreg_fun. 'G')); 
dpy < lp_ .. dry. callf<rdreg_fun, "LP'>); 
dp1,1\ac_cipy. callfCrdac_fun, dpy_tab[acad_dpyJ. value)); 
d p y ( .1 me mp-· d p y, ca 11 f (rd reg_ fun, 'JMEMP ' ) ) ; 
dplJ(Jmt>m_dpy.callf(T'dreg_f-un, 'JMEM')); 
d p '=' < d e v _ d p y , c a 1 l f < rd reg_ fun , 'DEV ' ) > ; 
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dpy<arnemp_dpy. callf(T'dreg_fun, ;AMEMP 1 ) ); 

dpy<arnem_dpy, callf<rdam_fun, dpy_tab[amemad_dpyJ. value+ 1 ,F 1 ) > 
END; 
c:all<save_f'lln, 1 F,T 1 >; 
dpy<m~c_dp•J• callf<i"dmic_fun, '') ); 
d p y Cc: bus _d p ~1 .• ca 11 f (rd ob_ fun, 'T, F / > ) ; 
dpy(ec1bus __ .dpy1 callf-(rdob_fun, 'F,T 1 )); 

dpy(mi_cipy. c:allf(rdmi_fun, 11 ) ); 

msg(statusfCTRUE>) 
END 

END; 

OVERLAY PROCEDURE type_file<name,match:str_typ); 
{display contents of file, search for match} 
VAR text_·Pile: TEXT; line_num: BYTE; matched: BOOLEAN; line: str _typ; 
BEGIN 

ASSIGN<text_f-ile, name); {$!-} RESETCtext_file); {$!+} 
IF IORESULT<>O THEN abort('No file: '+name> 
ELSE BEGIN 

line_num:=O; matched:=FALSE; 
IF match<>'' THEN BEGIN 

msg< 'Searching '+name+' for '+match); 
WHILE NOT (aborted OR matched OR EOF<text_file>> DO BEGIN 

READLNCtext_file, line>; matched: =PDS<match, line>>O; L•pdate<FALSE> 
END 

END; 
IF <match<>''> AND NOT matched THEN abort<'No match: '+match> 
ELSE BEGIN 

msg< 'File: ·-.·name>; line_screen; 
WHILE NOT aborted AND <matched OR NOT EOFCtext_fileJ) DO BEGIN 

IF NOT matched THEN READLNCtext_file, line); 
matcheti: =FALSE; updateCFALSE>; 
IF abo1'ted OR <<line_num>O> 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_lineCline_num, line); line_num: =line_num+l 

END 
END; 
IF NOT aborted THEN aborted:=continue; 
register_screen 

END; 
CLOSE<text_fileJ; 
aborted:=FALSE 

END 
END; 

OVERLAY FUNCTION help<first, last:cmd_typ; VAR key:str_typJ:BOOLEAN; 
{display documentation, return true if eplain} 
v~.R i: cmd_typ; J: 1.. number _macT"os; count: BYTE; done: BOOLEAN; line: stT' _typ; 

PROCEDURE dpy_names; 
{display command names} 

PROCEDURE dpy __ nameCname: stT'_typ ); 
{display command name} 
VAR selected:BOOLEAN; 
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BEGIN 
IF key='' ~H~N selected:=TRUE 
ELSE IF LENGTH<k~y>>LENGTH<name) THEN selected:=FALSE 
ELSE se;lected: =COPY(name, 1, LENGTH( key) )=key; 
IF selecte;d THEN BEGIN 

IF <count MOD 8)=0 THEN BEGIN 
IF count ~ 0 THEN BEGIN 

cip\,.!_lirn:«cc1..1T1t-1) DJV 8, line); 
JF <count f10D 96>=0 THEN BEGIN 

done: =NOT continue; IF NOT done THEN line_screen 
END 

END; 
line:=' 

END; 
line:=line+name+blanks(9-LENGTH<name)); 
count: =cri•-•nt+1 

END 
END; 

BEGIN {dpy_names} 
msg( 'Commands'+t.1.1.1itch<key='', '· '+key+'*')); 
line_sc:reen; count:=O; line:=''; done:=FALSE; 
FOR i: =fir~t TO last DO dpy_name<cmd_tabC:iJ. name); 
FOR J:;.:1 TO macro_count DD dpy_name<macro_tabC:JJ.name); 
IF NOT done THEN BEGIN dpy_line((count-1> DIV 8, line); done: =continue END; 
done: =TRUE; r·eg i st er _screen; 

END; 

PROCEDURE dpy_descs; 
{display command descriptions} 
VAR i: cmd_typ; J: 1 .. number_maci·os; 

PROCEDURE dpy_on_status_lineCname, desc: str_typ); 
{display description message} 
BEGIN command_name: =name; msg Cdesc > END; 

PROCEDURE dpy_on_line<name, desc: str_typ); 
{display description line} 
BEGIN 

IF <count>O> 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+' 
count:=count+l 

END; 

FUNCTION desc_a1·gs Cal. a2: str _typ >: str _typ; 
{describ~ arguments} 

FUNCTION desc_arg<a: str_typ>: str_typ; 
{describe argument> 
BEGIN 

IF a='*' THEN desc_arg:='[argsJ' 
ELSE IF a(lJ='(' THEN desc_arg:=a 
ELSE desc_arg:='<'+a+'>' 

END; 
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BEGIN {desc_args} 
IF a1='' THEN desc_args:=desc_argC'no args') 
ELSE IF <a2='') OR (a2='*') THEN desc_args:=desc_arg<al) 
ELSE desc_a1~gs:=desc_arg<al)+·· '+desc_arg<a2> 

END; 

FUNCTION desc_eq<name: st'l"_typ; siz: BYTE>: str_typ; 
{note command abbreviation} 
BEGIN 

IF siz>=LENGTH<name> THEN desc_eq:=name 
ELSE desc_eq:=COPYCname, 1, siz)+'/'+COPYCname, siz+1,8> 

END; 

BEGIN {dpy_descs} 
IF key='*' THEN BEGIN count: =0; line_screen END; 
msg ('Macros: .. 1 ); clone: =FALSE; 
FOR J:=l TG macro_count DO IF NOT done THEN WITH macro_tabCJJ DO BEGIN 

IF key='t:··· THEN dpy_on_line<name, ""+body+"") 
ELSE IF key=name THEN BEGIN 

dpy_on_status_lineCname, '"'+body+'"'); done:=TRUE 
END 

END; 
IF NOT done THEN msg ('Commands. '); 
FOR i:=first TO last DO IF NOT done THEN WITH cmd_tab(iJ DO BEGIN 

IF key='*' THEN dpy_on_line<desc_eq<name,eq_siz), 
desc_args(argl_desc,arg2_desc)+' -- '+cmd_desc> 

ELSE IF eqlkey,name, 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 {help} 
iF key='' THEN dpy_names 
ELSE IF <LENGTHCkey>>t> AND 

DELETE<key,LENGTHCkey>, 1); 

END 
ELSE BEGIN 

dpy_descs; 

<keyCLENGTHCkeyJJ='*') THEN BEGIN 
d p y_names 

IF Ckey<>'*') AND done THEN BEGIN 
done:=NOT askyn<'Explain?'); 
IF NOT done THEN key:=key+switch<first<boot_cmd, '_FUN', '_CMD'> 

END 
END; 
help:=NOT don~; repeat_ok:=FALSE 

END; 

PROCEDURE do_command<cmd_code: cmd_typ; args: str_typ); 
{do frontend command} 
VAR arg1,arg2: str_typ; 

OVERLAY PROCEDURE do_clock <a: str _typ ); 
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{clock micrc engini} 
BEGIN 

defsult(a, '1 '); 
IF a<>·.,,,•· THEN call<steo_fun, 'F, '+a) 
ELSE BEGIN 

msg( 'Infinite clock stepping ... '); 

' '- '-'! 0i--l,,.,.;·i.-a.-~ .. I ! ,..__ . ." 

REPEAT c2ll<ste-p_·h1n, 'F,512'); update<FALSE> UNTIL abor·ted; 
abor'tc·d: =FALSE' 

END 
END; 

OVERLAY PROCEDURE do_talk; 
{communicate remote/local} 

PROCEDURE talk_screen; 
{display talk lines -- bottom up} 
VAR i: 1.. 1.2; BEGIN FOR i: =12 DDWNTO 1 DO dpy_line<i-L talk_line[iJ) END; 

PROCEDURE talk<m: str_typ>; 
{display line on talk screen at bottom. scroll up} 
\-'AR i:l..12; 
BEGIN 

log(m); 
FOR i:=l TO 11 DO talk_line[iJ:=talk_line[i+lJ; talk_line(12J:=m; 
ta l k_screen 

END; 

VAR m: str_typ; old_macro_ok: BOOLEAN; 
BEGIN {do_talk} 

old_macro_ok: =macro_ok; macro_ok: =FALSE; talk_screen; 
REPEAT 

dpy_str(l,22.prompt,ask_color); 
WHILE NOT 0',EYPRESSED OR <cmdfil_name-C:>") OR aborted) DO BEGIN 

remote _frontend; 
IF update_time THEN BEGIN 

IF NOT connected <modem) THEN msg <'Remote disconnected ... '> 
ELSE BEGIN 

msg( 'Talking to '+switch<remote=we_are, 'local.', 'remote.')); 
m: ==callfCtalk_fun, switch Cremote=we_are. 'T', 'F' > ); 
IF m<>'' THEN talkCm> 

END 
END 

END; 
IF NOT aborted THEN BEGIN 

m:;e;sk(prompt, ''); 
IF <m<>'') AND connectedCmodem) THEN BEGIN 

m.=sud.tch<remote=we_are, 'REM: ', 'LOC: ')+m; talk Cm>; 
lF ciec intCcallfCtalk_fun,switchCremote=we_are, 'T', 'F')+', '+m>>>2 
THEN alert<switch(remote=we_are, 'Local', 'Remote'>+' not listening.') 
ELSE alert<'') 

END 
END 

UNTIL <m='') OR NOT connected<modem) OR aborted; 
macro_ol::=old_macro_ok; register_screen 

END; 

OVERLAY PROCEDURE do_history; 
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{display micro/mac~o histories} 
CONST 
header='Time ulndex uAddr uFlags 
v ... \R old_hist, old_wait: str_typ; 

FUNCTION micro_hist<o: INTEGER>:str_typ; 
{~eturn micro history} 
VAR Lb: str_typ; a, d: bits_typ; 
BEGIN 

mindex mAddr 

i:=' C:'+oct_digitsCcallf<rdhsti_fun, 'F,T'),4)+'J '; 
o c t _to __ b its < ca 11 f <rd h st_ fun, 'T ' > , d, 36 > ; < c 1 o c ks index} 
b:=switch«O<:>O> AND Cd. bitCSJ=Q),' Branch', ")+old_wait; 
micro_hist: =old_hist+fit(b, 12, left_fit>; 
IF o>O THEN BEGIN 

IF d. bitC9J=O THEN BEGIN 
get_bitsCd, a, 28, 4); a. siz: =5; a. bitC:4J: =d. bitC27J; 
old_hist:=i+'TR-'+oct_digits(bits_to_oct<a.5>,2> 

END 
ELSE BEGIN 

me y c l e mF lag s ' ; 

get_bits<d, a, 12, 14); old_hist: =i+oct_digitsCbits_to_oct<a, 14), 5) 
END; 
old_wait:=switchCd. bitC10J=O,' Wait',") 

END 
END; 

FUNCTION macro_hist:str_typ; 
<return ffidCT'O history} 
VAR a,c,d:bits_typ; i.h:str_typ; 
BEGIN 

i:=' C:'+oct_digits<callr(rdhsti_fun, 'F,F'),4)+'J '; 
o c t _to_ b i t s < c a l l f < r d h s t _fun , / F / > , d , 40 > ; < c 1 o c k s ad d r e s s } 
get _bits< d, a, 4, 32 >; h: = i +o ct _digits< bits_ to _o ct< a, 32 >, 11 ) +' '; 
get_bitsCd, c, 0, 3); fit_bitsCc, 1. 16, right_fit); 
CASE c. bit[OJ OF 

O:h:=h+'Refresh'; 
3: h:=h+'DS Req '; 
6: h:=h+'JF Req '; 

END; 

1:h:=h+'DF Req '; 
4: h:=h+'DMA Wr '; 
7:h:=h+'No Cy 

2:h:=h+'DMA Rd '; 
5:h:=h+'IF Req '; 

h:=h+switch(d. bitC38J>O,' Exec', / User'); 
h:=h+switch(d. bitC3J>O,' Mapped',' Nomap '); 
h: =h+switchCd. bitt39J>O, / Wait',' '); 
macro_hist:=h 

END; 

FUNCTION continueCVAR o: str_typ; VAR ok:BOOLEANJ:BOOLEAN; 
{continue?, accept new offset} 
VAR r, a: str_typ; c: <yes, no, num, err); i: INTEGER; 
BEGIN 

REPEAT 
r: =ask< 'Continue?', 'YES'); ci: =parse(r); 
IF r<>'' THEN c:=err 
ELSE IF eqCa, 'YES', 1) THEN c: =yes ELSE IF eq(a, 'NO', l> THEN c: =no 
ELSE BEGIN i: =dee int <a>; IF NOT bad_digit THEN c: =num ELSE c: =err END; 
IF c=-err THEN error< 'Options: YES, NO, offset') 

UNTIL c<::>err; 
continue: =c=yes; ok: =c=num; IF ok THEN o: =a 

END; 
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PROCEDURE dpi,:; 
{display history line} 
BEGIN 

IF nam~<>'' THEN BEGIN 
msg<int_dE:c(line_num)); {$I-} WRITELN(f, line); {$1+} 

lF IDRESULT<>O THEN abort<'Disk full.') 
END 
ELSE BEGIN 

IF Cline_num MOD 12>=0 THEN line_screen; dpy_lineCline_num, line) 
END; 
l i ne_num: =line _num+l 

END.: 

Vf-'\R J1 i: INTEGER; fir-st, ol:: BOOLEAN; o: str_typ; 
BEGIN {do_history} 

o:=argl; de;fauJt(o, '10'); name:=arg2; i:=O.: line_num:=O; 
IF name<>'' 1·HEN BEGIN 

IF POSC '. ',name><>O THEN ASSIGNCf,name> 
ELSE REPEAT i:=i+l; ASSIGN<f,name+'. '+int_dec{i)); {$I-} RESETCf) {$I+} 
UNTIL IDRESULT<>O; 
REWRITECf}; line:=timeCFALSE>+' '+banner+' '+time<TRUE>; dpy 

END; 
ok:=TRUE; first:=TRUE; 
REPEAT 

J'. =dec_int(o); 
IF bc:id_digit OR <r::O> OR <P·l023> THEN abort< 'Options: 0 .. 1023'> 
ELSE BEGIN 

line_num:=O; old_hist:=''; old_wait:=''; 
ca 11 < wr tis ti _fun, in t_oc t < J > + ', T, T ' ) ; l in e: =mi c r o_h is t < 1 >; 
ca 11 ( wr h st i _fun, int _o ct< J > + ', T, F' ) ; 1 in e: =head er; 
IF first THEN BEGIN first:=FALSE; dpy END; 
o k: =FALSE; 
FOR i:=J DOWNTO 0 DO IF NOT aborted THEN BEGIN 

line:=fitCint_dec(i),4,right_fit)+' '+micro_hist(i)+' '+macro_hist; 
update ( FALSE) ; 
IF aborted OR (((line_num MOD 12>=0) AND <name='')) 
THEN IF line_num>O THEN aborted:=NOT continue(o, ok); 
lF NOT aborted THEN dpy 

END; 
IF NOT aborted AND <name='') THEN BEGIN 

aborted: =-NOT continue{o, ok ); ok: =ok OR NOT aborted 
END; 
ab r.1 rte d : =•NOT o k 

END 
UNTIL aborted; 
IF name<>'' THEN CLOSE(f) ELSE register_screen 

END; 

miERLAY PROCEDUf~E cio_macro; 
{define/erase macro definition> 
Vt;R i. inciex: 1 .. number_macros; name: str_typ; old_macro_ol-:: BOOLEAN; 
BEGIN 

o l d_mac1·0_0 k: =macro_o I:; macro_o k: =FALSE; 
IF eq ( arg 1, 'DEFINE', 1) THEN BEGIN 
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name:=-ask( 'Define Macro:',"); index:=O; 
FOR i:=l TO macro_count DO IF macro_tab[iJ.name=name THEN index:=i; 
IF (name='') OR Cindex>O> THEN abortC'Already exists: '+name> 
ELSE IF macro_count=number _macros THEN abort< 'No more space. '> 
ELSE IF LENGTH<name>>S THEN abort< 'Name too big.') 
ELSE BEGIN 

macro_count:=macro_count+l; 
macro_tabEmacro_countl.name:=name; 
macro_tabtmacro_countl. body: =ask< 'Enter body:',''); 
msg < 'Defined: '+name> 

END 
END 
ELSE IF eqCarg1, 'ERASE', 1> THEN BEGIN 

name:=ask<'Erase Macro:',''); index:=O; 
FOR i:=1 TO macro_count DO IF macro_tabCiJ.name=name THEN index:=i; 
IF index<>O THEN BEGIN 

FOR i:=index+1 TO macro_count DO macro_tabCi-1J:=macro_tabCiJ; 
macro_count:=macro_count-1 

END; 
msgCname+' erased.') 

END 
ELSE abort< 'Options: DEFINE, ERASE'>; 
macro_ok:=old_macro_ok 

END; 

OVERLAY PROCEDURE do_build; 
{build binary load file from mld format} 
VAR res: str _typ; 
BEGIN 

res:=callf<build_fun,arg1); 
WHILE <NOT aborted> AND <res</'OK'> DO BEGIN 

msg<'Build: '+res); T'es:=callf<build_fun, '*'); update<FALSE> 
END; 
IF NOT aboT'ted THEN msgC'Built: '+arg1+'.BIN'> 

END; 

OVERLAY PROCEDURE do_modem; 
{connect/interact communications port> 

PROCEDURE send_charCp:BYTE; c:CHAR>; 
BEGIN 

send(p,c); 
IF log_ok THEN BEGIN 

IF lecg_open THEN BEGIN 
{$I - } l--JR I TE < l o g _ f i 1 e, c ) ; {$I+} 
log_open:=IORESULT=O; IF NOT log_open THEN CLOSE<log_rile) 

END; 
IF NOT log_open THEN alert<'?LOG FILE FULL?'> 

END 
END; 

PROCEDURE local_comCp:BYTE>; 
{local communications} 

PROCEDURE status; 
{display port status} 
CONST 
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com 1 _bas e;.=$300; c crn12_b as e=$200; 
dci ta_p or t.=$F8; int er·rup t_ena ti l e=$F9; int err up t_i d=$FA; 
mode m_c on tr o ~ =i;;FC; line __ stat u s=:;;FD; mod em_s tat u s=$FE; 
'>.:.,R b: BYTE; 
!~ E G I N { s t .:i t u : > 

CASE p OF 
c om1: BEG Ir~ 

WRJTELNC '--COM1 STATUS--'); 
WR 1 TELN < ·'SERVER=', he x_word < OFS ( c oml_ser·ver)) ) ; 
b:=$300; WRITELN< 'DASE=',hex_byte(b)); 
WR I TELN C • JD= ', hex _byte (com 1 _id ) >; com 1 _id: =O; 
WRllELNC 'JNPUT_IN=', coml_input_in); 
WRITEU·!( 'INPUT_OUT=', coml_input_out); 
WRITELN< 'INPUT_SIZ=', coml_input_siz); 

END; 
c cifr;2: BEG l N 

WRITELNC '--COM2 STATUS--'); 
WRITELN< 'SERVER=', hex_wor·d <OFSCcom2_server)) ); 
b: =$200; WR 1 TELN < 'DASE=', 11 e x_b y te < b > >; 
WR ITELN ('ID=', he x_bt:Jte ( com2_i d)); c om2_i d: =O; 
WRJTELN< 'INPVT_IN=',com2_input_in); 
WRITELN( 'INPUT_OUT= ', com2_input_out); 
WRITELNC 'INPVT_SIZ=', com2_input_siz); 

END; 
END; 

line_tcntrol=SFD; 

WR ITELN ( 'DATA_PORT= ',he x_b y te <PORT[ b+data_p ort J >); 

WRITELN< 'INT_ENABLE=', hex_byte<PORT[b+interrupt_enableJ)); 
WRITELN< 'INT_ID=',hex_byte<PORTEb+interrupt_idJ)); 
WRITELN< 'LINE_CONTROL=', hex_byte<PORTEb+line_controlJ)); 
WR ITELN ( 'MODEM_CONTROL= ', he x_b y te <PORT [ b+mod em_c ontro 1 J) ) ; 
WRITELN( 'LINE_STATUS= ', i1ex_byteCPORTEb+line_statusJ) ); 
WRITELN<'MODEM_STATUS=',hex_byteCPORTEb+modem_statusJ>> 

END; 

VAR q:BOOLEAN; c:CHAR; 
BEGIN 

q:=FALSE; WRITELNC'Fl=EXIT, F2=STATUS'); WRITELN; 
REPEAT 

IF receive<p. c> THEN send_char<con, c); 
IF KEYPRESSED THEN BEGIN 

RE.t1D C KBD, c >; 
IF r=#27 THEN IF KEYPRESSED THEN BEGIN 

READ ( ~·\BD, c >; 
IF c=#59 THEN BEGIN q:=TRUE; c:=#O END 
ELSE IF c=tt60 THEN BEGIN status; c:=#O END 
ELSE send_char(p,#27> 

END; 
IF c<>#O THEN send_char(p,c> 

END 
UNTIL q OR NOT connected(p) 

END; 

PROCEDURE remote_cty; 
{~emote cty communications> 
VAR q:BOOLEAN; c:CHAR; 
BEGIN 

q:=FALSE; callCcty_fun, 'T'); WRITELN< 'Fl=EXIT, F2=GUIT'); WRITELN; 
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REPEAT 
IF rec~ive<modem, c> THEN send_char<con,c>; 
IF KEYPRESSED THEN BEGIN 

READ (~'..DD, c ) ; 
IF c=#27 THEN IF KEYPRESSED THEN BEGIN 

READ<Kf:lD,c); 
IF c=#59 THEN BEGIN 

WRITELN; WRITELN< 'CTY exit ... '); send<modem, #O>; 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=•bO THEN BEGIN 

WRITELN; WRITELN<'CTY ci.uit. '); q:=TRUE; quit:=TRUE 
END 
ELSE send_char<modem,#27> 

END; 
IF NOT~ THEN send_char<modem,c> 

END 
UNTIL q OR NOT connected(modem); 

END; 

PROCEDURE port_init<c: BYTE; cmd: stT_typ); 
{set initial port parameters} 
VAR b. P• s,w: INTEGER; 
BEGIN 

msg( 'Port init: '+cmd); 
b:=dec_int<parse<cmd)); p:=dec_int<parse<cmd)); 
s:=dec_int(pa1~se(cmd)); ui:=dec_intCcmd); 
com_init(c, b, p, s, w>; 

END; 

VAR p:BYTE; name,cmd: str_typ; c:CHAR; 
BEGIN {do_modem} 

IF eq(arg1, 'CTY', 1> THEN BEGIN p:=cty; argl:=arg2; arg2:='' END 
ELSE p; =modem; 
name:=switc;h(p=cty, 'CTY', 'MODEM'); 
IF arg1<:>" THEN port_init(p, unparseCargL arg2, ")) 
ELSE BEGIN 

IF <name='MODEM'> AND NOT connected<p> 
THEN connect_modem<askyn< 'Connect?')); 
IF (name='CTY'> AND Cremote=we_are> THEN p:=modem; 
IF connectedCp> OR debugging THEN BEGIN 

TEXTCOLOR<modem_color); CLRSCR; current_fmt:=screen_fmt; 
WRITELNCname+' '+time<FALSE>+' '+time<TRUE>>; 
log< 'BEGIN '+name); 
IF <name='CTY') AND Cremote=we_are> THEN remote_cty ELSE local_com<p>; 
log< 'END '+name>; 
new_screen<banner>; 
IF (namc='MODEM'> AND connectedCp> 
THEN connect_modem<NOT askyn<'Disconnect?')) 

END; 
m~~g(<;:.u;itc:h<connected<p>, 'Connected: '•'Disconnected: ')+name); 

END; 
IF KEYPRESSED THEN READ<KBD, c) {clear keyboard buffer} 

END; 
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LlVERLAY PROCEDURE do_boot; 
{1nterf~ce to s~stem booter} 

i-'ROCEDURE b oc.t_y;ac ro ( ar-·g s: str _ty p j; 
{tc•ot monitor~:-

"' f>,R 2 r g, r i e i d : b i ts._ t: y p; b h b, b t p, E· c, mn p, de vn, f i le n, res: st"_ t 1,.1 p; 
DEG IN 

de vn : = p cH· ~- e ( a.,. 9 s ) ; default ( de vn, 'DIS~\ ' ) ; 
IF eq_(ci£<vn, 'T.C1PE', 1) THEN BEGIN 

filen: =perse(args); default(filen, '0' ); 
IF LENGTH!filen><>l THEN abort('FILEN/'+filen) 
ELSE lF ergs<>'' THEN abort( 'ARGS/'+args> 
ELSE DEC..; IN 

IF 1:1 THEN call <wrreg_flm, 'AR, 40000000000'+filen> 
ELSE c.::ll(uH'T'eg_f-un, 'AR, '+incr_oct(filen)); 
start< '4044',TRUE,TRUE>; waitC'4043',300); 
r e s : = c a l l f' ( T' d r e g _ f u n , ' AR / ) ; 
IF <NOT kl AND (res<>'12')) OR 

<kl AND (r·es<:>'72')) THEN abort< 'Boot failed: -'+r·e~) 

ELSE bciut:==switch(kl, '40000', '147') 
END 

END 
ELSE IF eq ( cievn, 'DISV, ', 1) THEN BEGIN 
• IF Nol· kl ·1 HEN BEGlN 

ec:=parse(aT'gs); default<ec, 'START'>; 
IF t>q<ec .. 'EDDT', 1) THEN BEGIN ec:='O'; call(wrm_fun, '32,0'> END 
ELSE IF eq(ec, 'START',1) THEN ec:='l' 
ELSE Ii- e q ( e c, 'LOAD ', 1 > THEN e c : = '2 ' 
ELSE abort< 'EC/'+ec); 
btp:=par-~e<args); default<btp. '0'); 
mnp:=paT'se(args); default<mnp, btp); 
IF e q < mn p, 'ANY ', 1 ) THEN mn p : = '-1 ' 
ELSE IF e fl < rnn p, 'ASl-i. ', 1 > THEN mn p : = '-2 ' 
ELSE IF mnp='' THEN abort< 'MNP/'+mnp> 

END; 
b h b : = p a r s e < a r g s ) ; d e fa u 1 t ( b h b , 'PR I MARY ' > ; 
IF e q_ < b h b, 'PR 1 MARY ', 1 > THEN b h b : = 'O ' 
ELSE IF !?C[(bhb, 'SECONDARY', 1) THEN bhb:='l' 
ELSE abort( 'BHB/'+bhb); 
IF kl THEN DEGIN 

fili;..n:~p<lrse(aT'gs); default(filen, '3'); 
IF LENGTHCfilen><>l THEN abort<'FILEN/'+filen> 
ELSE BEC~JN 

IF bhb~'O' THEN filen:='40000000000'+filen 
ELSE fil~n:='60000000000'+filen; 
IF args<>-'' THEN abort( 'ARGS/'+args>; 
IF NOT cibortt=?d THEN call<u.rT'reg_fun, 'AR, '+filen> 

END 
END 
ELSE BEGIN 

IF a1-9s<>'' THEN aboT't( 'ARGS/'+args); 
IF NOT ab~rted THEN BEGIN 

t' C t - t ()_I.I i t S ( I 0 ! I Cr g I 36) i 
cict __ to_l..lits<bhb, tield, 9); put_bits<arg, field, o, 9); 
t• ct_ t c:i _b its < b t p, f' i el d, 9); put _bits (a r· g, fie 1 d, 9, 9); 
oct_to_bits<ec, field,9); pLlt_bits(arg, field, 18, 9); 
o ct_ to __ bits ( mn p, fie 1 d, 9) ; put _bits (a r g, fie 1 d, 27, 9); 
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call (wram_tun, '16, '+bits_to_octtar'g, 36)+', F' > 

END 
END; 
IF NClT zhc:rt:E'd THEN BEGIN 

start< '4045',TRUE,TRUE>; wait('4043',5); 
res: ='c<'jllf'(i·dreg_fun, 'AR'); 
IF <NUT kl AND <res<>'70')) OR 

tkl AND <res<>'72')) THEN abort< 'Boot failed: '+res> 
ELSE lF kl THEN boot:='40000' 
ELSE BEGIN 

boot: =oct_digits<callf(rddma_fun, '3000'), 12>; 
boot:=int_oct<oct_intCCOPY<boot.7,6>>-oct_int( '1'+COPYCboot,2,5J)) 

END 
END 

END 
ELSE abort( 'DEVN/'+devnJ 

END; 

PROCEDURE boot_micro<args:str_typ>; 
<boot system micro-code} 
VAR arg, field: bits_typ; uhb,mmb, tctl,devn,filen,ucp,res; str_typ; 
BEGIN ~ 

devn: =parse(args); default(devn, 'DISK'); 
IF eq(devn, 'TAPE', 1> THEN BEGIN 

d e vn : = ' 1 ' ; uh b : = ' 0 ' ; u c p : = ' 0 ' ; 
t c t 1 : o: parse ( a r g s ) ; d e fa u 1 t ( t c t L 'OBJ ' ) ; 
IF eq<tctl. 'OBJ', 1 > THEN tctl: ='0' 
ELSE IF eq(tctl, 'SLOEXP', 1) THEN tctl:='l' 
ELSE IF ~~q<tctL 'CCL', 1> THEN tctl: ='2' 
ELSE IF eq_CtctL 'MBOOT', 1> THEN tctl:='3' 
ELSE abort( 'TCTL/'+tctl); 
filen:=parse(args>; default(filen, 'O'> 

END 
ELSE IF eq < devn .. 'DISK', 1 > THEN BEGIN 

d e vn : = '0 ' ; t c t l : = '0 ' ; 
filen: =parsP.<args); defaultCfilen, 'BOOTU'); 
IF eq<filen, 'BOOTU', 1) THEN ~ilen:='O' 
ELSE IF e·q(filen, 'BODTD', 1) THEN filen:=='l' 
ELSE IF eq<rilen, 'MEMIMG', 1) THEN filen:='2' 
ELSE IF eqCfilen, 'BOOT', 1> THEN filen:='3' 
ELSE abort< 'FILEN/'+filen); 
IF kl THEN ucp:='O' 
ELSE BEGIN ucp:=par·seCargs); default<ucp, 'O'> END; 
uhb: =parse(args); default(uhb, 'PRIMARY'); 
IF e q ( uh b , 'PR I l'lAR Y ' , 1 ) THEN uh b : = '0 ' 
ELSE IF eq<uhb, 'SECONDARY', 1> THEN uhb:='1' 
ELSE abort< 'UHB/'+uhb) 

END 
ELSE abort< 'DEVN/'+devn); 
mmb:=parse<ai-gs); tiefault<mmb, 'NEW'); 
IF e q ( rr..11b, 'OLD ', 1 ) THEN mmb : = ' 1 ' 
ELSE IF eq < mmb, 'NEW', 1) THEN mmb: = 'O' 
ELSE abort< 'MMB/'+mmb); 
IF args<>'' THEN abort( 'ARGS/'+argsJ; 
IF NOT aborted THEN BEGIN 

oct_to_bitsC'O',arg,36>; 
oct_to_bits(uhb, field, 1); put_bits<arg, field, o, 1>; 
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oct_'to_bits(mmb, field, 1); put __ bit5(arg, fiedd, L 1>; 
o ct t c• b i ts ( t c t l , fie l d, 6) ; p L' t _b its ( a,.. g, f i e 1 d, 3, 6 > .: 
oct_i::c· bit~(devn, field, 9); put_bits(arg, .field, 9, 9); 
oct_to_bits(·hlen, fjeld,9); put_bits<ar'g, field, 18, 9); 
oct_t.u_b1ts<ucp, field, 9); put_bits<arg, field, 27, 9); 
cc: i l ( l•IT' am_ f u n , ' 1 6, ' + b i t s _ t o _ o c t ( a r g , 3 6 ) + ' .• F ' ) 

E;--~[i.i 

IF NOT ~borted THEN BEGIN 
star"!:<' 17000 ",TRUE, TRUE).: 
IF d~·vn='O' THEN wait( '4043, 17001 ', ~>) ELSE wait( '4043, 17001',300); 
res: :-- c a i l f' ( r· dreg _fun, 'AR ' ) ; 
IF r~s<>'72' THEN abort< 'Boot failed: '+res> 

END 
END; 

PNOCEDVRE getargs; 
fget boot arguments} 
'./f'IR a: str __ typ; 
BEGIN 

a:=c:sk( 'Dot•t MICRO/MACRO:', 'MICRO'); ergs:=a+' 
IF eq(a, 'MACRO', 2> THEN BEGIN 

, . 
J 

a:=az:.I:( 'From DlSK/TAPE: ','DISK'); ai~gs:=args+a+' '; 
IF eq(a, 'TAPE', 1) THEN args:=args+askC'Tape file number:' '0') 
ELSE IF eq\a, 'DIS~'\', 1) THEf\l BEGIN 

IF NOl kl THEN BEGIN 
args:=a;-gs+ask<'Entry code START/LDAD/EDDT:' 'START'}+' 
args:=a.,.·gs+ask('Bootstrap disk number:', '0')+' '; 
args;::.;aT'g$.+ask('Monitor disk number/ANY/ASK:', '0') 

END; 
args:=a·rgr.+ask<'Home bloc:k PRIMARY/SECONDARY:', 'PRIMARY'); 
IF kl THEN args:=args+' '+ask< 'Monitor file number:', '3') 

END 
END 
ELSE IF eq <a, 'MICRO', 2 > THEN BEGIN 

a:=ask< 'F1~om DISl·~/TAPE: ','DISK'); args:=args+a+' '; 
IF eq_(a, 'TAPE',1) THEN BEGIN 

, . 
) 

args: =ar·gs+asl:< 'File type SLDEXP/MBODT/OBJ/CCL:' 'SLOEXP')+' 
args:=ar·gt-+asl:< 'Tape file number:', '0'>+' 

END 
ELSE IF eq<c::, 'DlSJ>\.',1) THEN BEGIN 

I . , 

args:=args+ask< 'Boot file BOOTU/BOOTD/MEMIMG/BODT: ', 'BOOTU')+' 
IF NOT kl THEN a1·gs: =args+asld 'Disk number:', '0')+' '; 
args:=.:irgs+askC'Home block PRIMARY/SECONDARY:', 'PRIMARY')+' 

, . 

END; 
args: =args+cisk < 'MMB is NEW/OLD:', 'NEW'> 

END 
END; 

BEGIN {do __ boot} 
boot:=''; IF args='' THEN getciT'gs; 
arg2: =arg s .. ; ,:;i-g 1: =par·se (arg2); 
IF eq(a1·gL 'Ml\CRO', 1 > THEN boot_macro<arg2) 
ELSE IF eq<argl. 'MICRO', 1 > THEN boot_micro<e>rg2> 
ELSE abort( 'Options: MACRO, MICRO') 

END; 

OVERLAY PROCEDURE do_dump; 
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{dump micro/macro memory} 

PROCEDURE dump<micro:BOOLEAN; name: str_typ>; 
{dump interfac~ to backend cycles} 
VAR a,b,e: str_typ; 
BEGIN 

{open ciump file, call of two arguments} 
callCsave_fun, 'T,F'); call(dump_fun,switch<micro, 'T,' 'F, ')+name>; 
IF NOT aborted THEN REPEAT 

{solicit beginning.ending addresses} 
a:=ask(s1..1.1itch<micro, 'Micro', 'Macro')+' addrE!sses: ', ''); 
b:=parse(a); e:=parse(a); 
IF Ca='') AND <e<>''> THEN REPEAT 

{do dump cycle, call of three arguments} 
b: =callfCdump_f'un, switch<rnicro, 'T, '• 'F, ')+b+', '+e>; 
IF NOT aborted THEN msg<switchCmicro, 'Micro', 'l'lacro')+' dump: '+b); 
update<FALSE> {keep the clock ticking} 

UNTIL aborted OR <b='OK') 
ELSE IF bC>'' THEN abort<'Enter: <beginning>.<ending>'> 

UNTIL aborted OR <b=''); 
{close dump file. call of one argument} 
call<dump_fun, switchCmicro, 'T', 'F')); call(save_fun, 'F,F'> 

END; 

BEGIN {do_dump} 
default <arg2, 'MICRO'>; 
IF eqCarg2 .. 'MICRO', 2> THEN dump <TRUE, argl> 
ELSE IF eqCarg2, '1'1ACR0',2) THEN dumpCFALSE,argl> 
ELSE abort( 'Options: MICRO, MACRO'> 

END; 

OVERLAY PROCEDURE do_load; 
{load micro/macro memo1·y} 

PROCEDURE macro_loadCname. code: str_typ); 
{load macro memory} 
VAR load:BYTE; res,sys:str_typ; 
BEGIN 

IF code='' THEN load:=load_slow 
ELSE IF eq<cocJe, 'VERIFY', 1> THEN load: =load_verify 
ELSE IF eq<code, 'CHECK', l) THEN load: =load_check 
ELSE abort< 'Options: VERIFY, CHECK'); 
IF NOT aborted THEN BEGIN 

sys: = s w i t ch ( k l 1 I KL I I , , ) ; 

IF eqCname, 'DIAG', 1) THEN name: =sys+'DIAG'; 
res:=callf<load_f-un, 'F, '+name+', '+int_dec(load)); 
WHILE <NOT aborted> AND Cres<>'OK'J DO BEGIN 

msg< 'Loading: '+res>; res:=callf<load_fun, 'F'>; update<FALSE) 
END; 
IF NOl aborted THEN CASE load OF 

load_slo1.1.1:nisg<name+' loaded.'); 
loao_ve-riFy:msg(name+' verified.'); 
lo.;;d_check:msgCname+' checked.') 

END 
END 

END; 
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r:·ROCEDURE micru_load(name, code: str_typ); 
{loe:d mitro mt:>mory} 
VAR load: FYTl:; drnr.:ad, ending, res, s1,1s: stT·_typ; 
BEGIN 

IF eq(name, 'FAST', 1) THEN fa:,t_mode: =FALSE; 
lF codt.·'='' THEN BEGIN 

IF fast_mode THEN load:=load_fast ELSE load:=load_slow 
END 
ELSE IF eq_(toc!e, 'VERIFY', 1) THEN load: =load_verify 
ELSE IF eq_(code, 'CHECJ',', 1> THEN load: =load_check 
ELSE IF eq(code, 'FAST', 1) THEN load:=load_fast 
ELSE IF t=-q(cocJe, 'SLOW', 1> THEN load:=load_slow 
ELSE abort< 'Options: VERIFY. CHECK, FAST, SLOW'); 
IF NOT aborted THEN BEGIN 

s y s : ::. s w i t c h ( k 1 I , KL I , I I ) i 

IF eq_(name, 'FAST', 1) THEN name: =sys+'FAST' 
ELSE JF Pq<name,'DIAG',1) THEN name:=sys+'DIAG' 
ELSE IF eq(name, 'BOOT', 1) THEN name: =sys+'BOOT' 
ELSE JF eq<name, 'SYSTEM', 1) THEN name: =sys+'SYSTEM'; 
IF load=load_fast THEN BEGIN 

dmaad:=cipy_tab[dmaad_dpyJ. value; dpy_tabCdmaad_dpyJ. value:='00000030'; 
idlt•s( [idle_dmaJ); start< '17650', TRUE, TRUE); fast_mode: =TRUE 

END 
ELSE BEGIN callCsave_fun, 'T,F'J; idles<Cidle_micJJ END; 
dpy<load_dpy.name); res:=callf(load_fun, 'T, '+name+', '+int_decCload)); 
WHILE <NOT aborted> AND <res<>'OK') DO BEGIN 

ms g ( 'Lo a d i n g : ' +re s ) ; up d a t e ( TR IJE ) ; 
IF NOT aborted AND <res<>'OK') THEN BEGIN 

IF load~load_fast THEN WITH dpy_tabCdma_dpyJ DO BEGIN 
IF value<>oct_digitsCres,value_siz> 
THEN abort<'Fast load error: '+value+'/'+res> 

END 
ELSE WITH dpy_tabCmic_dpyJ DO BEGIN 

IF value<>oct_digits(res.value_siz) 
THEN abortC'Slow load error: '+value+'/'+res) 

END; 
IF abo1-ted THEN fast_mode: =FALSE 

END; 
IF NOT aborted THEN res:=callf(load_fun, 'T'); 

END; 
update <TRUE>; 
IF load=load_fast THEN BEGIN 

run <FALSE>; 
ending:=dpy_tab[dma_dpyJ.value; dpy_tab[dmaad_dpyJ.value:=dmaad 

END 
ELSE BEGIN ending:=dpy_tab[ndc_dpyJ. value; call<save_fun, 'F,F'> END; 
idle_codes:=old_idle_codes; 
IF NOT aborted THEN BEGIN 

start<end)ng, TRUE, FALSE); do_command Cdd_cmd, '' ); 
CASE load OF 

load_slow. load_fast: msg<name+' loaded.'); 
loCld_verify:msg<name+' verified.'); 
1oad_checl::msg<ncime+' checked.') 

END; 
IF name= Cs y s-1- 'FAST') THEN fas t_mod e: =TRUE 

END 
END 
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END; 

VAR c:: s t·r __ t y p; 
BEGIN {do_load} 

c: =par~t•(aT·g2); 
IF eq<c:, 'Mf~CF?Q',2> THEN macro_load<argLarg2> 
ELSE BEGIN 

IF NOT eq_(c, 'MICR0',2) THEN arg2:=unparse(c,arg2, "); 
mic:ro_loadCarg1,arg2> 

END 
END_; 

OVERLAY PROCEDURE do_call; 
{interactively call backend function} 
VAR found: BOOLEAN; i: cmd_typ; lcey: str_typ; 
BEGIN 

key:=argl; c;r•gl:=parse(arg2>; 
IF command_okChelp_cmd, key,arg1,arg2> THEN BEGIN 

IF helpCbits_fun.wrum_fun.argl> THEN type_file<'CONSOLE. HLP',argl) 
END 
ELSE BEGIN 

found:=FALSE; 
FOR i:=bits_fun TO wrum_fun DO 

IF command_ok(i, key,arg1.arg2> THEN BEGIN 
f' o u n d : =TRUE; ms g ( k e y + ' = ' + c a 11 f < i, u n p a r s e < a T' g 1 , a r g 2, ' ' > > > ; 

END; 
IF NOT found THEN abort< 'Invalid call: '+key) 

END 
END; 

OVERLAY PROCEDU~E 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: BOOLEAN>; 
{perform specific test} 
V ,6,R err _ro s g : s t t' _ t y p ; 

PROCEDURE fa i 1 ed C test_nL•m: BYTE; dat: str _typ >; 
{display message when test fails} 

FUNCTION name: str_typ; 
{return test name} 
BEGIN 

CASE test_num OF 
1: name: ='CABLE'; 
5:name:='LOCPAR'; 
9: name:= 'BANK3 '; 
13:name:='BANK7'; 
17:name:='l-2-2'; 

2:name:='LOCRES'; 
6:name:='BANKO'; 

10: name: ='BANK4'; 
14:name:='ZEROS'; 
18:name:='2-3-4'; 

3:name:='CLDIAG'; 4:name:='LDDIAG'; 
7:name:='BANK1'; B:name:='BANK2'; 
11: name:= 'BANK5 '; 12: name:= 'BANK6 '; 

15: name: ='ONES'; 16: name: ='0-1-1 '; 
19:name:='3-4-8'; 20:name:='4-5-1'; 

21:name:='5-6-2'; 22:name:='6-7-4'; 23:name:='7-0-8'; 24:name:='0-2-16'; 
25:name:='0-4-32'; 26:name:='0-0-64'; 27:name:='IORA'; 28:name:='IORB'; 
29:name:='OBUS'; 30:name:='DMA'; 31:name:='MI'; 32:name:='MIC'; 
33:name:='UMEM'; 34:name:='PC'; 35:name:='MA'; 36:name:='AR'; 
37:name:='MEM'; 38:name:='IR'; 39:name:='G'; 40:name:='JMEMP'; 
41:name:='DEV'; 42:name:='AMEMP'; 43:name:='AC'; 44:name:='AMEM'; 
45:name:='MEMORY' 
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END 
END; 

BEGIN 
err·_msy · =int:_dE'C ( test_num)+' '+name; 
IF dat<>'' THEN err _msg: =err _msg+' '+parse ( dat); 
IF dat<>'' THEN err _msg: =e'f'r _msg+ 'I '+dat; 
msg( 'Fwilec:: :+er·r_msg/ 

Er-JD.; 

\/AR T'esuJt:str·_typ; again:BOOLEAN; c:CHAR; 
BEGIN {tr•!'.t} 

again:=infinite; 
REPEAT 

~borted:=uµdate_time AND KEYPRESSED; 
IF KEYPRESSED THEN READ<KBD, c) 

ELSE IF NOT aborted THEN BEGIN 
re:. u 1 t : ==ca 11 f < test_ fun, int _de c ( test _nu m) > ; 
IF aborted THEN result:='?'; 
! F 1· E:' s L! l t <:> I OK I THEN BEGIN 

failed<test_num, T·esult>; 
}F NOT infinite THEN again:=askyn< 'Again?'); 
IF NOT again THEN BEGIN 

aborted:=NOT multiple; 
IF NOT aborted THEN aborted:=NOT continue; 
IF aborted THEN IF askyn<'Explain?') THEN BEGIN 

error<err_msg); aborted:=FALSE; 
type_file< 'CONSOLE. HLP', 'TEST'+int_dec<test_num> ); 
aboT'ted:=TRUE 

END 
END 

END 
END 

UNTIL aborted OR NOT again 
END; 

VAR old_update_ok:BOOLEAN; 
BEGIN {do_test} 

old_update_ok:=update_ok; update_ok:=FALSE; 
IF argl='' THEN BEGIN 

FOR test_count:=l 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< 'OK') 

END 
ELSE IF argl='*' THEN BEGIN 

pass_count: =li 
REPEAT 

FOR test_count:=l TO number_tests DO IF NOT aborted THEN BEGIN 
msg(int_dec<test_count)+' Pass '+int_dec(pass_count)); 
test(test_count,TRUE,FALSE> 

END; 
IF pass_count=32767 THEN pass_count:=O; 
pass_count:=pass_count+l 

UNTIL ab or·ted 
END 
ELSE BEGIN 
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test_count:=l+<Cdec_int<arglJ-lJ MOD number_tests); 
msg < i nt_d ec ( test_c ount J +arg2); 
test<test_count,FALSE,arg2='*'); 
IF NOT a~orted THEN msg< 'OK'J 

END; 
c.sll<reset __ fun .. ' '); 
update_ok:=old_update_ok 

END; 

OVERLAY PROCEDURE do_set; 
{set valuPs of flags> 

PROCEDURE start_counters; 
{turn counters on, zero all} 
VAR i: 1 .. number_counters; 
BEGIN 

counting:=TRUE; FOR i:=1 TO number_counters DO activity_counterCiJ:=O 
END; 

PROCEDURE stop_counters; 
{turn counters off, sort and display} 
VAR map:ARRAYEl .. number_countersJ OF 1 .. number_counters; 

PROCEDURE sort_counters; 
{sort activity counters by amount or activity} 
VAR L J1 !(: 1. . number _counters; 
BEGIN 

msg< 'Sorting ... '); 
FOR i:=l TO number_counters DO mapEiJ:=i; 
FOR i:=l TO number_counters DO 

END; 

FOR J:=number_counters-1 DOWNTO i DO BEGIN 
IF activity_counterEmapCJ+lJJ>activity_counterEmapCJJJ THEN BEGIN 

k:=mapCJJ; mapCJJ:=map[J+lJ; mapCJ+lJ:=k 
END 

END 

VAR i:BYTE; n.c: str_typ; done: BOOLEAN; 
BEGIN {stop_counters} 

counting: =FALSE; J.ine_screen; sort_counters; i: =O; done: =FALSE; 
WHILE <i<number_counters> AND NOT done DO BEGIN 

IF Cj>O> AND <Ci MOD 12>=0> THEN BEGIN 
done: =NOT continue; IF NOT done THEN 1 ine_screen 

END; 
IF NOT done THEN BEGIN 

i: =i+l; STR <map Ci J: o, n >; STR Cacti vi ty_counterCmap Ci J J: O, c >; 
d p y _ l in e < i -1 , f i t C n, 3, l e ft_ f i t ) + / -- '+ c > 

END 
END; 
IF NOT done THEN done:=continue; 
register_screen 

END; 

PROCEDURE set_flag(n: str_typ; VAR f:BOOLEAN>; 
{set flag on/off} 
BEGIN 

default<argl. switch(f, 'OFF', 'ON')); 
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IF flaq\arg~; ·f') THEN msg<n+' '+suiitch<f, 'ON', 'OFF')) 
ELSE a~ortl 'Options: ON, OFF'> 

\!AR key: :.tr _ty p; 
BEGIN {de• set} 

key: =ar9L ,:;1-91: =rarse(arg2).; 
IF eq( l:ey .. 'C:DUNTERS', 1) THEN BEGIN 

set_flag< 'CoL1nters', counting); 
IF counting THEN start_counters ELSE stop_counters 

END 
ELSE IF eq(k!::'y.o 'DD',2) THEN set_flag<'Display',dcl_ok) 
ELSE IF eq<key, 'DEBUG', 1) THEN set_flag( 'Debug', debugging> 
ELSE IF eq(key, 'LOCI<.', 3> THEN set_flag( 'Lock', locked) 
ELSE IF eq_(f.:0~1' 'LOG',3> THEN set_flag('Log',log_ok> 
ELSE IF eq_(key, 'QUIET', 1) THEN set_flag< 'Guiet', quiet) 
ELSE IF eq<k0\t1 'UPDATE', 1) THEN set_flag< 'Update', update_ok> 
ELSE IF eq(ht>IJ• 'SIMULATE', 1) THEN set_flagC 'Simulate', simulate) 
ELSE abort( 'Options: DD, DEBUG, LOG, QUIET'> 

END; 

OVERLAY PROCEDURE do_reset; 
{set remote access, password} 
BEGIN 

IF flag<argl,remote_ok) THEN BEGIN 
passwot•d: =.:1rg2; 
IF NOT remote_ok THEN connect_modem<FALSE) 
ELSE lF r·emote<:>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+'"','')) 
END 
ELSE abort<'Opt:i.ons: ON [passwordJ, OFF'> 

END; 

OVERLAY PROCEDURE reset_console; 
{reset entire console program, initial values} 

PROCEDURE play<m: str_typ); 
{play music from specified file> 
Vl1R f: TEXT; fi:z, c: REAL; L n, s .. o: INTEGER; x: STRINGC2J; 
BEGIN 

ASSIGN< f, m); {$1-} RESET(f); {$1+} 
IF IORESUL1=0 THEN BEGIN 

c:.;lert.( 'Hello ... '); 
WHILE NOT CEOF(f) OR KEYPRESSED> DO BEGIN 

READ< f, x); 

IF x<>'' THEN BEGIN 
lF x='C ' THEN n:=l 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 

, 

El_ SE IF x='FF' 
ELSE IF x='GF' 
ELSE IF x= 'AF' 
ELSE n: =0; 
HEAD< f, x ) ; 

THEN 
THEN 
THEN 
THEN 

n:=5 ELSE IF x='F ' THEN n:=6 
n:=7 ELSE IF x='G ' THEN n:=8 
n:=9 ELSE IF x='A ' THEN n:=10 
n:=ll ELSE IF x='B ' THEN n:=12 

JF x='E ' THEN s:=l ELSE IF x='Q ' THEN s:=2 
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ELSE IF x='DG' THEN s:=3 ELSE IF x='H ' THEN s:=4 
ELSE IF x='DH' THEN s:=6 ELSE IF x='W 'THEN s:=S 
ELSE s: =0; 
c:: =< 125/0. 9H:,s; 
HEAD< f, o > ; 
IF n>O THEN BEGIN 

hz:=32. 625; FOR i:=l TO o DO hz:=hz*2; 
FOR i:=l TO n-1 DO hz:=hz*l.059463094; 
SOUNDCROUND(hz)J; DELAY<ROUND<c)); NOSOUND 

EMD 
ELSE DELAY<ROUND(c)) 

END; 
READLN(f) 

END 
END 

END; 

PROCEDURE reset_inits; 
{reset init (delay> values} 
VAR new, old: str_typ; 
BEGIN 

new:=''; 
old:=callf<inits_fun, 'F'); 
new: =new+', '+ask< 'ROW ENB DLY: ',parse (old)>; 
new:=new+', '+askC'CAS DLY: ',parse(old)); 
new:=new+', '+ask( 'WRT DLY: ', parse(old)); 
new:=new+' .. '+ask<'EA MPX DLY CTRL: ',parse<old)); 
new: =new+', '+ask< 'STATUS CLK DLY: ',parse Cold>); 
new:=new+', '+askC'MID CY CLK DLY CTRL: ',parseCold)); 
new: =new+', '+ask( 'MAIN CLK DLY CTRL: ',parse< old>); 
new: =new+', '+ask< 'MC MEM GODLY:', parse( old)); 
new:=new+', '+askC'MC i"IM ENB DLY: ',parse<old)}; 
new:=new+', '+ask< 'SM CYLEN: ', parse<old}); 
n e w: =n e w+ ' , ' +a s k < 'SM DI SP C YLEN: ' , par s e < o 1 d ) > ; 
new:=new+', '+ask<'FM CYLEN: ',parse<old)); 
new:=new+', '+ask< 'FM DISP CYLEN: ', parseCold)); 
new:=new+', '+ask('MC MEM GO POST-DLY: ',parseCold)); 
ca 11 ( in i ts_ fun, 'T '+new ) 

END; 

PROCEDURE reset_system; 
{reset system} 
BEGIN 

do command<ubrk_cmd, 'OFF'); do commandCmbrlc cmd, 'OFF'); callC'reset_fun. ''); 
dpy<mad_dpy. init_dma); dpy<dmaad_dpy, init_dma); do_commandCdd_cmd, '') 

END; 

PROCEDURE reset_console; 
{reset console program -- frontend} 
VAR i n i t _ti e 1 a y s , i n i t _ i d 1 e : s tr_ t lJ p ; 

PROCEDURE initial_values; 
{set up initial values} 
VAR i: BYTE; 
BEGIN 

init_delays: ='4, 7, 2, 7, :;, 7, :;, 3, O, 11, 1, 11, 11, 4'; init idle:=''; 
{global} 
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counting: =FALSE; debugging: =FALSE; de-bug_counter: =0; 
aborted:=F,!;LSE; kl:=FALSE; log_open:==FALSE; log_ok:=FALSE; 
{front!!nd} 
current. frnt: ::.-'screen_fmt.: dd_ol:: =TRUE; fast_mode: =FALSE; 
cty: =ctirnl; moaem: =com2; 
FOR i: = 1 TO 12 DO ta 11: line [ i J: =' '; FOR i: = 1 TO 4 DO s c r o 11 1 in e [ i J: =' '; 
d1al1ng:=FALSE; macrc_count:=O; macro_ok:=TRUE; 
cmdfi l __ name: =' '; cmdfi l_arg 1: =' '; cmdfi l_arg2: =' '; 
updating: =FP..LSE; update_ok: =TRUE; 
~· a s s w or d _ c o u n t : = 0; p a s sword : = ' ' ; r e q u e s t : = ' ' ; 
remote ok:=FALSE; remote:=hello; 
simulate: =FALSE; quit: =FALSE; quiet: =FALSE; locked: =FALSE; ;·unning: =FALSE; 
old_date:=''; old time:=''; old_key:=''; old_argl:=''; old_arg2:=''; 
boot:=''; banner:=''; last_msg:=''; command_name:=''; 
idle_coties: =(J; old idle_codes: =[J; ugo_diag: =' '; 
ugo_lit:=''; ugo_Jm~m:=''; ugo_amem:=''; ugo_mem:=''; ugo __ cty:=''; 
com_in) t(ctlJ• 1200, O, L 8); 
IF NOT connected <modem) THEN com_init(modem, 1200, Q, 1, 8) 

END; 

PROCEDURE cornmancJ_ar·gs; 
{arguments from MSDOS command line} 

PROCEDURE arg<value: str_typ>1 
{process ~rgument> 
BEGIN 

IF eqCvaluc, 'REMOTE',!) THEN remote:=we_are 
ELSE IF eq(valL1e, 'DEBUG',2) THEN debugging:=TRUE 
ELSE IF &q(value, 'SIMULATE', 8) THEN simulate: =TRUE 
ELSE c:omm.:ind_file(value, '', '') 

~ND; 

VAR i: BYTE; 
BEGIN {command_args} 

debug C 'command_args / ); 
IF arg2~'*' THEN FOR i:=l TO PARAMCOUNT DO arg<uppercase<PARAMSTRCi))) 
ELSE WHILE arg2<>'' DO argCparseCarg2)) 

END; 

PROCEDURE file_args; 
{arguments from console initialization file} 

PROCEDURE open_comCVAR com: BYTE; args: str_typ); 
{reset communications port} 
VAR b.p, s.w: INTEGER; 
BEGIN 

com:=dec_int<parse<args)); b:=dec_int(parse<args)); 
p:=dec_int(parse<args)); s:=dec_int(parse<args)); 
w: =dec_int<parseCargs> ); com_initCcom, b, P• s, w> 

END; 

PROCEDURE open_log(n: str_typ>; 
{ o p e n l o g f i l t' } 

V,t;,R f:TEXT; Lcl·st.r_typ; 
BEGIN 

log_ok:=parse<n>='ON'; 
IF log_pk THEN BEGIN 
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log_c•pen:==TRIJE; IF POS('. ',n>=O THEN n:=n+'.LOG'; 
deb u 9 ( 'LOG F J LE: '+n ) ; 
ASSIGN<lcg_file, n); {$I-} RESETClog_file); {$!+} 
IF IORESULT=O THEN BEGIN {append existing log file} 

CLOSE< lc•g_file); 
d:=n; IF POS< ': ', d>=O THEN d:='' ELSE DELETECd,POS< ': ', d)+l,LENGTHCa 
ASSIGN(f,n); RENAME(f, d+'CONSOLE. TMP'); RESETCf); 
REWRITE<log_file); 
WHILE NOT EOFCf) AND NOT aborted DO BEGIN 

RcADLN( f, l); 

{$I - } ~.JR I TELN < log_ f i l e, l ) ; <$I+} 
JF IORESULT<>O THEN abort< 'LOG FULL: '+n> 

END; 
CLOSE< f >; 
IF NOT ciborted THEN ERASE<f> ELSE BEGIN RENAMECf,n); log_open:=FALSE ENI 

END 
ELSE REWRITE(log_file> 

END 
ELSE log_open:=FALSE 

END; 

VAR f: TEXT; code, value: str _typ; 
BEGIN {file_args} 

P.SSIGN(f, 'CONSOLE. INI I); {$I-} RESET(f); {$I+} 
IF IORESULT=O THEN WHILE NOT EOFCf) DO BEGIN 

READLN(f, value); value: =uppercaseCvalue>; debug C 'OPTION: '+value); 
IF value<>" THEN IF valuel:lJ-..::>';' THEN BEGIN 

code:=parse<value>; 
IF code='CTY:' THEN open_com<cty.value> 
ELSE IF code='DELAYS:' THEN init_delays: =value 
ELSE IF code= 'DIAG: ' THEN BEGIN 

code:=parse<value); 
IF cod~='LIT' THEN ugo_lit:=value 
ELSE IF code='JMEM' THEN ugo_Jmem:=value 
ELSE IF code='AMEM' THEN ugo_amem:=value 
ELSE IF code='MEM' THEN ugo_mem:=value 
ELSE IF code='CTY' THEN ugo_cty:=value 
ELSE ugo_diag:=code 

END 
ELSE IF code='DIAL:' THEN dialing: =value='ON' 
ELSE IF code='IDLE:' THEN init_idle: =value 
ELSE IF code='LOG:' THEN open_log<value> 
ELSE IF c.ode='MACRO:' THEN BEGIN 

IF macro_count<number_macros THEN BEGIN 
macro_count:=macro_count+l; 
macro_tabrmacro_countJ. name:=parse<value); 
macro_tabrmacro_countJ. body: =value 

END 
END 
ELSE IF t:ode='f10DEM:' THEN open_com<modem, value> 
ELSE IF code= 'REMOTE: ' THEN BEGIN 

remote_ok:=parse<value>='ON'; password:=value 
END 
ELSE abort< 'Invalid paramter: '+code> 

END 
END 

END; 
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PROCEDURE connect_cty<yes:BOOLEAN); 
{connect cty port} 
K:GIN 

IF NOT tJ e ~. THEN connect<cty,FALSE> 
cunnected\cty) THEN connec:t(cty. yes) 

PROCEDURE re~Ft_screen; 
{reset displ2u screen} 
'..f.<\R i: dpy __ ty11; t: str_typ; olci_quiE:t: BOOLEAN; 
BEGIN 

IF k 1 THEN t: = I (KL) I ELSE t: = I I; 

new_screen( 'Allgment Engine'+t+' t.f'+callf(sysid_fun, 'T')+ 
'Console V'+version+edit); 

old_quie:t: =quiet; quiet: =FALSE; 
FOR i: =rnbr k __ tlp1J TO mi_dpy DO dpy ( L '0' >; 
dpy<ubrk_dpy, 'OFF'>; dpy<mbrk_dpy, 'OFF'); 
dpy<mad_dpy, init_dma); dpyCdmaad_dpy, init_dma); 
dpy (amem.sd_dp~1, init_amem>; 
status<TRUE>; quiet: =olci_quiet 

END; 

BEGIN {reset console} 
CLRSCR; play<'CONSOLE.MIJS'>; initial_values; dpy<dpy_init, ''); 
command_args; fi le __ args; 
IF NOT aborted THEN BEGIN 

IF rernote=u.re_are THEN BEGIN 
c onne.-c t_.c t y <FALSE>; con nee t_mod em< TRUE) 

END 
ELSE BEGIN 

c onne c t_c ty (TRUE>; IF connected< mod em> THEN c onnec t_mod em (TRUE) 
END 

END; 
IF NOT cborted THEN BEGIN 

call<init_fun, 'F, '+init_delays>; kl:=callfCsysid_fun, 'F'>='ll..L'; 
init amem:='16'; init_dma:=-switch(l.:l. '67', '30'); 
reset_screen; call<instrs_fun, switchCkL 'KL',' ')+'INSTRS'>; 
idle<init_idle); log(banner+switchCremote=we_are,' *REMOTE·)!-',")) 

END 
END; 

VAR res : st r _ t y p ; 
BEGIN {rE-set_console} 

defaultCargl.. '4042'); 
IF eq ( arg 1, 'I NITS', 1) THEN reset_i nits 
ELSE IF eq(ar9L 'SYSTEM', 1) THEN reset_system 
ELSE IF eq<ar·gL 'CONSOLE', 1) THEN reset_console 
ELSE BEGIN 

default(arg2, '4043, 17001 '); 
arg1: =oc:t._bits<argl, 14>; 
IF NOT Cdigit_overflow OR bad_digit> THEN BEGIN 

start(~rgl,TRUE,TRUEJ; w~it(arg215>; 

IF <arg1='4042'> AND NOT aborted THEN BEGIN 
r e s : = c a 1 l f < r d r e g _ f u n , ' AR ' ) ; 
IF res<>'l' THEN abort<'Reset failed: '+res) 

END 
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END 
ELSE abort ('Options: I NITS, SYSTEM, CONSOLE, addT'ess ') 

END 
END; 

OVERLAY PROCEDURE examine_deposit; 
<overlay ~xamine/deposit commands} 

FUNCTION sect:str_typ; 
{parse micro instruction section} 
VAR s: BYTE; 
BEGIN 

s: =sec t_ABC; 
IF argl='A' THEN 
ELSE IF argl='B' 

s:=sect_A 
THEN s:=sect_B 

ELSE IF argl='C' THEN s:=sect_C; 
sect:=int_dec(s); IF s<)·sect_ABC THEN argl:=parse<arg2) 

END; 

PROCEDURE dreg<i:dpy_typ; reg: str_typ; c:cmd_typ; a:str_typ); 
{deposit register} 
BEGIN dp•.J_default<arg1, i); call<wrreg_fun,reg+', '+argl); do_command(c,a> END; 

FUNCTION xregf<reg: str_typ; item: dpy_typ>: str_typ; 
<examine register} 
BEGIN xre9f:=dpyf<item.callf<rdreg_fun.reg>> END; 

VAR arg3: str_typ; 
BEGIN {ex~min~_deposit} 

CASE cmd_code OF 
dac_cmd:BEGIN 

dpy_default<argl, acad_dpy); dpy_defaultCarg2, ac_dpy>; 
ca 11 < wrac_fun, arg 1 + ', '+arg2 >; do_c ommand < x ac_cmd, arg 1 >; 

END; 
dam_cmd:BEGIN 

dpy __ default<argl, amemp_dpy ); dpy_default<arg2, amem_dpy ); 
call<wri.lm_fun,arg1+', '+arg2+',F'); do_command<xam_cmd,arg1> 

END; 
dami __ cmd: BEGIN 

dpy_defsult<arg2,amem_dpy>; 
call Curram_fun, argl+', '+aT'g2+', T'); do_command(xami_cmd, argl> 

END; 
damp_cmd: dreg<amem_dpy, 'AMEM', xamp_cmd. ''); 
de_cmd:BE.GIN 

dpy_default<argl. mad_dpy ); dpy_default<arg2, m_dpy ); 
call <wrm_fun, arg1+', '+arg2); do_command\ex_cmd, argl > 

END; 
dmrd_cmd:BEGIN 

dpy_default<arg1,dmaad_dpyJ; 
msg< 'CDMA) MEMORY['+ 

dpyf<timaad_dpy.oct_bits<argl,24})+'J='+ 
oct_word<dpyf(dma_dpy.callf(rddma_fun,argl)))) 

END; 
dmwrt_c:md:BEGIN 

dpy_d~fault<argl, dmaad_dpy ); dpy_default<arg2, dma_dpy ); 
cal 1 <wrdma_fun, arg 1+ ', '+arg2>; do_command ( dmrd_cmd, arg 1 i 

END; 
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ex_cmd: BEG.:H~ 
d p y __ d e f' a u l t ( .:; ;· g 1 , ma C: _ d p y > ; 

msg < 'ME.MDRYC '+ 

", ._ ..... .Jl"!-"~1.-. ...... '":... I ~·,._, / 

cip1~f(m;:;d_upy, oct_bit$\arg1. 18) )+'J='+ 
c•ct __ .wc11··cJ <dpyf(m_dpy, callf(rcim_fL1n, argl) > )+ 
' < ' + d p ~' f' ( e c c _ d p y , c a l 1 f ( r d e c c _ f u n , ' / ) ) + / > / ) 

END; 
ldac_cmci: tireg(ac_dpy .. 'AC', x.:;c_cmd, dpy_tab[dev_dpyJ. value); 
ldanH.,-mp_c:md: dreg<amemp_dpy. ''AMEMP', xamemp_cmd, ''); 
l d a r _cm d : d r 2 fl ( a r _ d p y , 'AR ' , x a r _cm d , ' ' ) ; 
1 d d ev _ .. c mc!: cir e g ( d ev _d p y, 'DEV', x d ev _c md, ' ' ) ; 
l d ho 16 _c md: d r· e g < mem_d p y, 'HOLD', x mem __ c end, ' ' ) ; 
ldir_cmd: dreg<ir·_dpy, 'IR', xir-_cmd, ''); 
ldJmemp_cmd: dT·eg(Jmemp_dpy. 'JMEMP', XJmemp_cmd, ''); 
lcima ___ cmd: d1·eg(ma_dpy. 'MA', xma_cmd, ''); 
1dpc_cmd: dri:g<pc_dpy, 'PC', xpc_cmd, ''); 
ldpcf_cmd: dre·g<pc_dp~, 'PCF', xpcf_cmd, ''); 
1 d q__c md: dreg < CL_d p y, 'Q ', x q_c md, / ' >; 
miloat1_cmd: BEGIN 

a r r: 2 : = s e c t ; d p y _ d e fa u l t \ a r· g 1 , m i _ d p y ) ; c a l 1 ( w-r m i _fun , a r g 1 + ' , ' + .::!T· g 2 > ; 
do command (mird_cmd, '' > 

END; 
mird crnd:BEGIN 

status (TRUE>; msg ('MI= '+dpyf <mi_dpy, cal lf Crdmi_fLJn, ' 1 >)) 

END; 
mmload_cmd:BEGIN 

arg~:=sect; dpy_default(argl,mic_dpy); 
d p 1J _ d e fa u l t ( a r g 2, m i _ d p y > ; c a l l ( wr um_ f L' n , a r g 1 + ' , / +a T' g 2 + ' , / +a -r g 3 ) ; 
do_command(mmrd_cmd,argl> 

END; 
mmrd_cmd:BEGIN 

dpy_default<argl. mic_dpy); 
IF (a,.·g2<:>'') AND NOT eq<m·g2, 'DISPLAY', 1) 
THEN a~ort< 'Options: DISPLAY') 
ELSE IF arg2<>'' THEN msg< 'UMEM['+oct_digitsCargl, 5)+'J='+ 

d p y f ( m i _ d p l,J , ca l l f ( T' d um_ f u n, a r g 1 ) > } 
ELSE msg< 'UMEME'+oct_digitsCarg1.5>+'J='+ 

oct_digits<callf<rdum_fun,argl>,30>> 
END; 
rdobus_cmd:BEGIN 

default(ar·gL 'T'); argl::=aT'gl+',F'; 
msg<'OBUS~'+oct_word(dpyf(obus_dpy,callf<rdob_fun,argl)))); 

dp1.:1 < eobus_.dpy, call f Crdob_fun, 'F, T') > 
END; 
rdstatL1s_cmd: msg< 'STATUS='+oct_digits(callfCr-dstlp_fun, ''), 43) ); 
wrobus_cmd:BEGIN 

dpy_default<arg1,obus_dpy); 
ca 11 < wrcib _fun .. arg 1 >; d o_c ommand ( T·d ob u ;;_cmd, 'F 1 ) 

END; 
xac_cmd:BEGIN 

dpy_default(argl,acad_dpy>; 
msg( 'ACE'+dpyfCacad_dpy,oct_bits(arg1.4))+'J='+ 

oct_worci <dpyf(ac_clpy. callf(rdac_fun, <:i!rgl) > >) 

END; 
xam_cmd:BEGIN 

dpy_detault<argl,amemad_dpy); 
msg< 'AMEt1[ '+dpyf<amemad_dpy, oct_bits<argl, 14) )+'J='+ 
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c;.c: t _wo1· d ( d p y f' (am em_d p 1,1, ca 11 f <rd am_f un, ar g 1 + ', F ' ) > ) ) 
END; 
xami __ cmd: msg <'<I) AMEM[ '+ 

dp~f(am&mad_dpy, int_oct<oct_intCargl>+ 
(c.u:t_int(dpy_tabC:dev_dpyJ. value) SI-IL 4)) )+'J='+ 

oct_word<dpyfCamem_dpy,callfCrdam_fun,argl+' TRUE')))); 
xamp_~md:BEGIN . 

do _command ( x amemp _c md, ' ' ) ; 
ms~1< 'AMEM£. '+dpyfCamemad_dpy, dpy_tab[amemp_dpyJ. value)+'J='+ 

oct_word(xregf( 'AMEM',amem_dpy))) 
END; 
xamemp_.cmd: msg ( 'AMEMP= '+xregf ( 'AMEMP ', amemp_dpy >); 

xar_cmd:msgC 'AR='+oct_word<xregf<'AR',ar_dpy))); 
xdev_cmd:msgC'DEV='+xregf< 'DEV',dev_dpy)); 
xi r _c md: ms 9 < 'IR=' +o c t_wo-r d < xreg f < 'IR', i r _d p y > > >; 
XJmem_cmd:msg< 'JMEM['+xregfC 'JMEMP', Jmemp_dpy)+'J='+ 

oct_word<xregf('JMEM', Jmem_dpy))); 
XJmemp_cmd:msg< 'JMEMP='+xregf( 'JMEMP', Jmemp_dpyJ); 
xlp_cmd:msgC 'LP='+xregf('LP', lp_dpy)); 
xma_cmd:msgC'MA='+oct_word\xregf<'MA',ma_dpy>>>; 
xmem_cmd: msg < 'MEM='+oct_word < X1"egf< 'MEM', mem_dpy >) ); 

x pc _c: mci: ms ~J < 'PC=' +o ct _word < x reg f < 'PC ', pc _d p IJ > > >; 
x pc f _cmd: msg < 'PCF= '+ca 11 f < rdreg_fun. 'PCF') >; 
x q,_c md: m~g < 'G= '+oc t_word < xre g f ( 'G ', q_d p y) > ) ; 

END 
END; 

PROCEDURE di ag; 
{load/execute micro-code diagnostics} 
VAR data,addr: bits_typ; ok:BOOLEAN; 
BEGIN 

do_command(reset_cmd, 'SYS'); do_command<load_cmd, 'FAST'>; 
IF NOT abort~d THEN do_command(load_cmd, 'DIAG'); 
IF aborted THEN BEGIN 

aborted:=NOT askyn< 'Slow load?'); 
run<FALSE>; do_command<reset_cmd, 'SYS'); do_commandCload_cmd, 'DIAG') 

END; 
IF NOT aborted THEN BEGIN {diag loaded ok} 

msg < 'DIAG' ); dpy (dmaad_dpy, '30' ); start< 'DIAG', TRUE, TRUE>; 
idles<[idlc_mic, idle_dmaJ); idle_count:=O; 
REPEAT ok:~idle_count>lO; update<FALSE>; 
UNTIL ok OR (dpy_tab(mic_dpyJ. value='16777'); 
aborted: =FALSE; run<FALSE); idle_codes: =old_idle_codes; 
IF NOT ok THEN BEGIN {address from histor~, t-5} 

call <wrhst:i_fun, '3, T, T' ); 
oct_to_bit:sCcallf(rdhst_fun, 'T'), data, 36); 
IF datd. bit[9J=O THEN BEGIN 

get_.bits<data.addr,28,.!~).• addr. siz:=5; addT'. bit[4J:=data. bit[27J; 
abort( 'DIAG=TR'+oct_digitsCbits_to_oct(addr,5),2)) 

END 
ELSE BEGIN 

9et_bits(data, addr, 12, 14); 
abort( 'DIAG='+oct_digits<bits __ to_oct(addr, 14), 5)) 

END 
END 
ELSE msg ( 'Passed. ') 

END; 
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1,._.;...:.:.\' J.f"'4'.:::, \...•\..,l;l,~\\,..I•.~-· i ,..,,_. '-'J. ~'Ill" \...}'>-

VAR saved:BOOLFAN; 
r.r:G IN { c cin1m<J 1, ~·} 

l u g ( c m ci -· ta b i. c m ci __ c o ci t::· J . r. am e + ' ( · -+·a r g s + ' ) ' I .< 

2i"g2: =.:r·~i:,; c:rgl: =pcirse<ar·g2).; 
saved:=cmd_cocie IN [dac_cmd,dam_cmd, dami_cmd,damp_cmd. 

dd_cmd .. til'_c:n1d, ex_cmd. histoT14_cmd, ldac_cmd. ldamemp_cmd. ldar _cmcL 
lddev_.cmd· ldhclci_cmd, ldir_cmd. ld,rmemp_.cmd, ldma_cmd. ldpc_cmd, 
ldpcf_cmd. ldq_cmd.mbrk_cmd,mmload_cmd,mmrd_cmd, ubrk_cmd. 
xac_cmd, :<.2m_crnd, xami_crnd, xamp_cmd, xarnemp_cmd, xar_cmd, xdev_cmd, 
xir_cmd, x_1mem_cmd, XJmemp_cmd, xlp_cmd, xma cmd. xmern_cmd. xpc_cmd, 
xpcf_cmd, xq __ cmdJ; 

IF save-d THEN call(save_fun, 'T,F'}; 
IF NOT abortEd lHEN CASE cmd_code OF 

boot_cmd: do_boot; 
build cmci uo __ build; 
cs_cmd:BEGIN cio_.clock(argl); do_dd END; 
cty_c:md:BEGlN 

IF argl<>'' THEN IF unlocked THEN start<argl,FALSE,TRUE>; 
IF NOT .:ibortE?d THEN BEGIN argl:='C'; do_modem END 

END; 
dd_cmo: do_tid; 
dump_cmd: do_dump; 
call_cmd: do_call; 
help_cmd: IF help(boot_cmd. xq_c:md,args> 

THEN type_file( 'CONSOLE.HLP',args>; 
histo1·y_cmd: do_history; 
idle_cmd: idle<args); 
load cmd: do loc:d; 
macro_cmd: do_macro; 
mbrk_cmd:BEGIN 

dpu_default<argl,mad_dpy>; 
dpy<mbrk_dpy.callf<break_fun,unparse< 'F',argl,arg2>>> 

END; 
mgo_cmd:BEGIN do_command<mstart_cmd.args>; runCTRUE> END; 
mic_cmd: msg ( 'MIC='+dpyf<mic_dpy, callf(rdmic_fun, '')) ); 
modem_cmd: do_modem; 
mstaT .. i._cmd: BEGIN 

IF arg2<>'' THEN do_commandCmbrk_cmd,arg2); 
dpy_default<argl. m_dpy); startCargl, FALSE, FALSE>; 
da_command(ex_cmd,argl) 

END; 
quit_cmd: quit:=TRUE; 
r·emote_cmd: BEGIN 

do _r· es e \:; 
IF rernote_pk AND Cremote=we_are) AND NOT aborted 
THEN do command(reset_cmd, 'C,R') 

END; 
reset_cmd. reset_console; 
run_rr.-1d: T1.1n<TRIJE); 
set_c.md: do_set; 
ss_cmcl:BEGIN 

IF unlocked THEN BEGIN 
lF running THEN runCFALSE>; 
{call(enatist_fun, 'T');} 
default(argl, '1'); call<step_flrn, 'T, '+argl); 
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{call(enahst_fun. '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 aborted THEN diag END; 
type_cmd:type_file<arg1.arg2); 
ubrk_cmd:BEGIN 

dpy_default<argl,mic_dpy); 
dpy<ubrk_dpy,callf(break_fun.unparse<'T',argl.arg2>>> 

END; 
ugo_cmd:BEGIM do_command<ustart_cmd,args); run<TRUE> END; 
ui_cmd: do_commandCmiload_cmd, 

callfCsetfld_fun.unparse(dpy_tabrmi_dpyJ.value.argl,arg2>>>; 
ustart_cmd:BEGIN 

dpy_default<argl,mic_dpy>; 
IF arg2<:>' ' THEN d o_c ommand < ubrk_cmd, arg2 >; 
sta1~tcarg1, TRUE, FALSE>; do_commandCmic_cmd, ''); do_command(mird_cmd, '') 

END; 
ELSE examine_deposit; 

END; 
IF saved THEN cal 1 < save_fun, 'F, F 1 ) 

END; 

VAR i:cmd_typ; ok:BOOLEAN; k,a1.a2:str_typ; 
BEGIN <command} 

alert<''); aborted:=FALSE; repeat_ok:=TRUE; debug_counter:=O; 
IF args=#O THEN do_command <reset_cmd, 'C, *' > 
ELSE BEGIN 

k:=parse<args>; a2:=args; a1:=parse<a2); 
IF k='' THEN command_repeat(k,a1.a2>; ok:=k=''; 
IF NOT ok THEN BEGIN 

command_name: =k; msg ( '' >; 
FOR i:=boot_cmd TO x~_cmd DO IF NOT ok THEN 

IF command_ok(i, k1al1a2> THEN BEGIN 
clo_command<i.unparseCa1,a2. '')); k:=cmd_tabC:iJ.name; ok:=TRUE 

END; 
IF NOT ok AND NOT aborted THEN command_file(k,a1.a2> 

END; 
IF repeat_ok AND NOT aborted THEN BEGIN 

old_key: =k; old_argl: =al; old_arg2: =a2 
END 
ELSE BEGIN old_key:="; old_arg1:="; old_arg2:=" END 

END 
END; 

BEGIN {frontend> 
{initial setup -- express call to reset console} 
command(#Q); 
{do not continue if initial reset aborted} 
log< 'CONSOLE ON: '+time<FALSE> ); 
IF debugging OR NOT aborted THEN REPEAT command(ask(prompt, '')) UNTIL quit; 
1 o g < 'CONSOLE OFF: '+time< FALSE> >; 
<close log file} 
IF log_open THEN CLOSE<log_fileJ 

END; 
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Ci'·,/EF,:LAY f•f<OCEDUf-\E tables.: 
{load up all tne constant tables} 

{$1 CONSOLE3. PAS the table loaders} 
{CONSOLE3 PAS -- source file for Augment Engine Console <5 of 5) zw} 

{contain~ routine~ to load constant tables} 

F'f-ZC!CEDURE loe;d_mi_tab; 
{load micro instruction table -- load is finished with instrs in backend} 
VAR zero: b it£._ t 'J p; 

PROCEDURE-: x(i:mi._t~p; n:!:tr_typ); 
BEGIN 

t-;ITH mi_tat•[iJ DO BEGIN name: =n; bits: =zero END 
END.; 

VAR i: BYTE; 
BEG; I N { l o a d _m i i.: a b } 

zero. sjz:=ll; :z.ei-o. bit siz:=S; FOR i:=O TO 10 DO zero. bit.[iJ:=O; 
x<clcprnod_mi, 'CLCPMDD'); x<clexctx_mi, 'CLEXCTX'); x<clJmemp_mi, 'CLJMEMP'); 
x<clmer9e_mi, 'CLMERGE'); x<clusctx_mi, 'CLUSCTX'); x<clvamod_mi, 'CLVAMOD'>; 
x<dam_mi, 'DAl'i'); x(Jump_mi, 'JUMP'); x(klresl mi, '~',LRESl'); 
x<klre~2_mi, '~'\LRES2'); x<ldac_mi, 'LDAC'); x<ldamar_mi, 'LDAMAR'); 
x<ldamemp_mi, 'LDAMEMP'); x<ldar_mL 'LDAR'); x<lddev mi. 'LDDEV'>; 
x<ldhold_mi, 'LDHOLD'); x<ldJmemp_mi, 'LDJMEMP'); 
x<ldir_mi, 'LDIR'); x<ldlpq_mi, 'LDLPG'); x<ldma_mi, 'LDMA'); 
x(ldpc_m;, 'LDPC'>; xCldpcf_mL 'LDPCF'); x<ldq_mi, 'LDG'); 
x(ldqones_mi, 'LDGONES'); x<lmhadr_mi, 'LMHADR'); 
x<lmhbkad_mi, 'LMHBKAD'); x<lmhcnt_mi, 'LMHCNT'); 
x<lmhctl_mi, 'LMHCTL'); x(luhadr_mi, 'LUHADR'); x<luhctl_mi, 'LUHCTL'); 
x<mapd:is_mi. 'MAPDIS'); x<memst_mi, 'MEMST'); x<mhoff_mL 'MHOFF'); 
x<mhon_mi, 'MHON'); xCmrd_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 1 ); x ( xcond_mL 'XCOND'); 
x<xdev_mi, 'XDEV'); x<xir_mi, 'XIR'); x<xJmem __ mi, 'XJMEM'); 
x<xJmemp __ mi. 'XJMEMP'); x<xloop_mi. 'XLOOP'); x<xma_mi. 'XMA'); 
;dxmbst_rni. 'Xl'113ST'); x<xmem mi, 'XMEM'); x<xmhadr_mi. 'XMHADR'>; 
x<xmhdatO_mi, 'XMHDATO'); xCxmhdatl_mL 'XMHDATl'); 
x<xpc_mi. 'XPC'); x<xpcf_mi. 'XPCF'); x<xq_mi. 'XG'>; x<xuhadr_mi. 'XUHADR'>; 
x < x uh d at _mi , ' X UHDA T ' ) ; 
x ( z e r o __ m i , ' Z ER 0 ' ) 

END; 

PROCEDURE load fld_tab; 
{load micro instruction field table} 

PROCEDURE x<i: fld_typ; n: str_typ; p, l:BYTE; cl: dpy_typ); 
BEGIN 

WITH fld_tab[iJ DO BEGIN name:=n; bit __ zero:=p; bits_siz:=l; dp•.i:=d END 
END; 

BEGIN {load_fld tab} 
x < fld_e.:1-r. 'EHR', O, o, dpy_ini t); x < eeal_fld, 'EEAL ', O, 1. ec-al_dpy); 
x<eefc• __ fliJ, 'EEFO', LL eefo_dpy>; x<ldma_fld, 'LDMA',2, 1, ldma_dpy); 
x<idisp_fld, 'IDISP',3, L idisp_dpy>; x<mwt_fld, 'MWT',4, 1.mwt_dpy); 
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::dsaafcri~"_fld, 'SAAFMA', 5, 1, sac.fma_dpy); x<po_fld, 'PO', 6, L po_dpy); 
x(spl_fld, 'SPl ',7, L spl_dpy>; xCcry_fld.· 'CRY'18111 cry_dpy); 
x<asrc __ .fld, 'ASRC', 9, 31 asrc_dp!J); x(afLrn_fld, 'AFUN', 12, 3, afun_dp•,,1>; 
x<adst fld, 'ADST'11513,adst_dpy>; x<alul_fld, 'ALU!', 18, Lalul_dpy); 
x<ldar fld, 'LDAR', 19, l. ldar_dpyi; X(JCOnd_fld, 'JCOND',20,6, JCOnd_dpy); 
x<mapf_.fld1 'l'lAPF"·',26,4,mapf_dpy); x<spc_fld1 'SPC',30,6, spc_dpy>; 
X(Jadr_fld, 'JADR',36, 141 Jadr_cipy>; x<r·ot_fld, 'ROT',50,6.rot_dpy>; 
x(mask __ fld, 'MASI<.', 56,6,mask_dpy); x<dest_fld1 'DEST',62,6, dest_dpy); 
x ( sp2_f'l d, 'SP2 ', 68, L sp2_dpy); x < JCode_fld, '.JCODE ', 691 4, JCOde_dpy >; 
x<acsel_fld, 'ACSEL'173131 acsel_dpy); x<d_fld1 1 D 1 176161 d_dpy); 
x(cylen_fld1'CYLEN',82, 4, cylen_dpy); :difq_fld, 'IFG'186, L ifq_dpy>; 
x (dfq_f'ld, 'DFG'187, L dfq_dpy); x<lit_fld, 'LIT', 26, 36, lit_dpy> 

END; 

PROCEDURE lo~d_reg_tab; 

{load machine register table} 

PROCEDURE x<i:reg_typ; n:str_typ; l:BYTE; wr1rd:mi_typ); 
BEGIN 

WITH reg_tab[iJ DO BEGIN 
name: =n; bits_siz: =l; mi_to_wr: =wr; mi_to_rd: =rd 

END 
END; 

BEGIN {lo~d_reg_tab} 
x<reg_er·r, 'ERR',Q, zero_mi, zero_mi); 
x<amem_r·eg, 'AMEM', 36, d.:.m_mL xam_mi); 
x <amemp_reg, 'AMEMP ', l.O, ldamemp_mi. xamemp_mi ); 
x<ar_re9, 'AR',36, ldar_mi, xar_mi); 
x<dev_reg, 'DEV', 5, lddev_mL xdev_mi); 
x(ir_reg, 'IR', 36, ldir_mi. xir_mi); 
x<Jmemp_re9, 'JMEMP', 10, ldJmemp_mi, XJmemp_mi>; 
x ( Jmem __ reg. 'JMEM', 14, zero_mi, XJmem_mi ); 
x < lp_reg1 'LP', 1.6, zero_mi, x loop_mi); 
x<ma_reg, 'MA',36, ldma_mi, xma_mi); 
:x ( mem_r·eg, 'MEM ', 36, 1dho1 d_mi, xmem_mi >; 
x(pc_reg, 'PG', 36, ldpc_mi. xpc_mi); 
:dpcf_rc-'g, 'PCF', 36, ldpcf_mi. xpcf_mi); 
:dq,_T·eg, '(:}', 36, ldq,_mL xq,_mi); 
;:(mbst_reg, 'i'113ST', 36, zero_mL xmbst_mi); 
x<ac_reg, 'AC', 361 ldac_mi. xac_mi); 
x <hold._reg, 'HOLD', 36, ldhold_cnL xmem_mi ); 
x (am_reg, 'AM', 36, dam_mL xam_mi) 

END; 

PROCEDURE load_dpy_tab; 
{load displa~ item table} 

{3456789012345678901234567890123456789012345678901234567890123456789012345678 
Load: LO.O.DFIL.E State: Running Remote: Inactive 

MBRK=000000 M[OOOOOOJ=000000,,000000/000 DMA[OOOOOOOOJ=OOOOOO,,OQOOOO 
PC=OOOOOO, ,000000 MA=OOOOOO, ,000000 AR=OOOOOQ,,000000 MEM=Oooooo,.000000 
IR=OOOOOO, ,000000 G=OOOOOQ,,000000 LP=OOOOOO AC[OOJ=OOOOOQ,,000000 

JMEM[OOOOJ=OOOOO DEV=OO AMEMP=OOOO AMEMCOOOOJ=OOOOOQ,,000000 
UBRK=OOOOO MIC=OOOOO OBUS=000000,,000000 EOBUS=OOOOOQ,,000000 

LC=DFF TC=OFF Drane hi ng MI=OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
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'· ..... \.JI 'l.,_,,\-/L.- .. _ """'. I • I-·· .· 

EEAL=O EEFU:O LDMA=G IDISP=O MWT=O SAAFMA=O PO=O SPl=O CRY=O 
ASRC=O AFUt·~=O ADST=O f;LUl =O LDAR=O JCOND=OO 
MAPF=OO SPC=C>0 JADR=OOOOO ROT=OO MASK=OO LIT=OOOOOO, .000000 
DEST=OO SP2=0 JCODE=OO ACSEL=O D=OO CYLEN=OO IFG=O DFG=O 

1234567890123456789012345678901234567890123456789012345678901234567890123456} 

PROCEDURE :d:i. dp~;_t.yp; ;.:. Y' l:BYTE; d: stT_typ); 
BEGIN 

WITH dpy_ta~[iJ DO BEGIN 
x_pti~:=:1:.: 1,! __ pos:=y; desc:=cl; value:=''; vc.lue_sjz:=l 

END 

BEGIN <loi•d_dpy_tab} 
x<linel_.dpLJ, L L79, "); x(line2_dpy. L2,79, "); x<line3_dpy. l13,791 ''); 
x<line4_cip•J,L4,79, "); x(line5_dpy,1,5,79, "); xCline6_dpy.L6179, ''); 
x<line7_dpy1 i,7,79, "); xClineB __ dpy, i,g,79, ''); x(line9_dpy, i,9,79, ''); 
:dlinelO_cipt_!• L 10,79, "); x(linell_dpy1 l1 lL79, "); x<line12_dpy11. 121791 '') 
x<load __ dpy.9, LB, 'Load: '); x<run_dpy1301 L7, 'State: '); 
x(1·emot.E·_dpy1 54, L 10, 'Remote: '); x(mbrk_dpy1312161 'MBR!I,='); 
xCmad_dpy, 1i:"-:l.2,6, 'M['); x<m_dpy.2612, 12, 'J='); x<ecc_dpy14212,3, '/'); 
x<dmaad_dp~1,49,2181 'DMA['); x<dma_dpy,61.2, 121 'J='); 
xCpc_dpy,3,31 l;:.;, 'PC='); x<ma_dpy122,31 12, 'MA='); x<ar_dpy14·1131 l21 'AR='>; 
x Cmem_dpy1 59, 3, 121 'MEM='); x ( ir _dpy, 31 4, 121 'IR='); x < q__dpy1 231 4, 121 'G='); 
xClp_dpy,41.4,6, 'LP='); x<acad_dpy,5614121 'ACC:'); x<ac_dpy,6L4112, 'J='); 
x ( Jmemp_dp~11 9, 5, 4, 'JMEM[ '); x ( .1mem_dpy1 181 51 51 'J=' ); 
x<dev_dpy130, 5,2, 'DEV='); x<amemp_dpy.38, 5141 'AMEMP='); 
x Camemaci_dpy, 52. 51 4, 'AMEMC: '); x Ceimem_dpy. 61, 5, 12, 'J=' ); 
x<ubrk_clpy .. 4.615, 'UBRK='); xCmic_dpy11616151 'MIC='>; 
x(obus_dpy.28,6112, 'OBUS='>; x<eobus_cipy15716112, 'EOBUS='); 
x<lc_dpy13,8,51 'LC='); x<tc_dpy112,8,51 'TC='); xCbr_dpy.21.8,91 ''); 
xCmi_dpy135,S,301 '1'1I=').: x<eeal_dpy,3191 L 'EEAL='); 
x<eefo_dpy. 1119 .. 1, 'EEFO='); x<ldma_dpy,2019, 1, 'LDMA='); 
x<idisp __ dpy.3019111 'IDISP='>; x<mwt_dpy14l191 l, 'MWT='); 
x<saafma_dpy148.9, 1, 'SAAFMA='>; xCpo_dpy160.·91 l1 'PO='>; 
x(spl_dpy.6619111 'SPl='); x(c:T·y_dpy172,9, 1, 'CRY=='); 
x<asrc_dpy1 3, 10, 1. 'ASRC='); x<afun_dpy1 111 101 1, 'AFUN='>; 
x<adst_dpy120, 10, 11 'ADST='); x<alul_dpy13l1 lO, L 'ALUl='); 
x<ldar_c.lpy.40, 10 .. 1, 'LDAR='}; xCJc:ond_dpy1491 l0121 'JCOND='); 
xCmapf_dpy13, 11,2, 'MAPF='); x<spc:_dp14, 12, 11121 'SPC='); 
x<Jadr __ dpy.~:W111.5.· 'JADR='>; x<rot_dpy.32111121 'ROT='>; 
x<mask_dpy140, 11,2, 'MASI\='>; xCdest_dpy13, 12121 'DEST='); 
x<sp2_dpy, 12, 121 L 'SP2='); x<Jcode_dpy, 19, 12, 2, 'JCODE='); 
x<acsel __ dp~i,3C» 12, 1, 'ACSEL='); xCd_dp~1,43, 12121 'D='); 
x(c:ylen_dp~i,49, 12121 'CYLEN="'); xCifq_dpy1 59.121 L 'IFG='); 
xCdfq__dpy, 66, 12, L 'DFG='); x<lit_dpy, 51. 11, 121 'LIT='); 
xCdd_dpy, l., 1,01 ''); xCdpy_init, 111101 '') 

END; 

PROCEDURF load_cmd_tab; 
{ l o ad c o r:-.;11a n d tab l e} 

PROCEDURE x<i:cmd_typ; n: str_typ; a: BYTE; p1.p2, d: str_typ>; 
BEGIN 

WITH cmd_tab[iJ DO BEGIN 
name: =n; eq_siz: =a; argl_desc: =pl; arg2_desc: =p2; cmd_de$C: =d 

END 
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BEGIN <load_cmd_tab} 
x<bits_fun, 'BITS',2, 'bits', 'siz,bit_siz,LEFT/RIGHT', 'Convert bits.'); 
x<break_.fun, 'BREAl',',4, 'micro?,addr/ON/OFF', 'Ecount,delayJ', 'Break point. 
x(build_fun, 'BUILD',2, 'file name',", 'Build binaT'y load file.'); 
x\cpuob __ fun. 'CPUDB',2, 'yes?','', 'CPU cont1·ols OBIJS. '); 
x<cty_fun, 'CTY',2, '[yes?J', '','Remote CTY mode.'); 
x<dump __ fun, 'DUMP', 1. 'micro?', '(file/begin, endJ··, 'Dump memory.'); 
x<enahst_fun, 'ENAHST',2, 'yes?','', 'Enable history T'ecoT'ding. '); 
x<exec fun, 'EXEC',2, 'instr', 'clock?', 'Execute<and clock) instT'. '}; 
x<fld_ftrn, 'FLD', L 'field name','', 'Convert field name.'); 
x<init_fun, 'INIT',4, 'send?',", 'Initialize <and send) flags.'); 
x<init2_fun, 'INIT2',5, 'EonJ', 'EoffJ', 'Read/write INIT2. '); 
x<inits_-Fun, 'INITS', :;, 'all?','', 'Send Call) inits. '); 
x<instrF-._fun, 'INSTRS',3, 'file name','', 'Load constant instructions.'); 
x(io-ra_fun. 'IORA',4, 'C:onJ', '(offJ', 'Read/write !ORA.'); 
x<iorb_fun, 'IORB',4, 'l:onJ', 'C:offJ', 'Read/write IORB. '); 
x<Jump __ .fun, 'JUMP', L 'add-ress', '','Build Jump instr.'); 
x<load ___ fun. 'LOAD',1, 'mic-ro?', 'file.code', 'Load slow, verify, check, fast.'); 
x<mi_fun, 'Ml', 2, 'instr-','', 'Translate instT'uction. '); 
x<mmactrl fun, 'MMACTRL',2, '(onJ', 'CoffJ', 'Read/write MMACTRL '); 
x(rdac_fun. 'RDAC',4, 'AC numbeT'', '','Read AC.'); 
xC1·dam_fun. 'RDAM', 4, 'address', 'indexed?', 'Read AMEM. '); 
x<rddma_fun, 'RDDMA',:;, 'address','', 'DMA memory read.'); 
x<rdecc_fun, 'RDECC',4, '','','Read memory ECC. '); 
x<rdhst_fun, 'RDHST',3, 'micro?', 'C:index,relative?J', 'Read history.'); 
x<rdhsti_fun, 'RDHSTI',6, 'relative?', 'micro?', 'Read history index.'); 
x(T'dm_fun, 'RDM',3, 'address','', 'Read memory.'); 
x<rdmi __ fun, 'RDMI',4, '','','Read micro instruction.'); 
x<rdmic_fun, 'RDMIC',S, '','','Read micro instruction counter.'); 
x<rdob_fun, 'RDOB',4, 'load?', 'eobus?', '(Load and> read OBUS. '); 
x<rdport_fun, 'RDPORT',3, 'port','', 'Read port.'); 
x<1'dreg_fun, 'RDREG',3, 'register','', 'Read registeT'. '); 
x<rdst_fun, 'RDST',4, '','','Read status items.'); 
x<rdstlp_furi. 'RDSTLP', 5, '','','Read status loop.'); 
x(rdum_fun, 'RDUM',4, 'address','', 'Read micro memory.'); 
x<reg_fL•n, 'REG',2, 'register','', 'Register name conversion.'); 
x <reset._fun, 'RESET', 4, '', '', 'Reset system after board change. '>; 
x<run_Pun. 'RUN',2, 'yes?','', 'Run/Stop CPU.'); 
x<save_fun, 'SAVE',2, 'yes?', 'force?', 'Save MIC and MI.'); 
x<setfld_fL•n, 'SETFLD',4, 'instr', 'field.value', 'Set field value.'); 
x<shift_fun, 'SHIFT',2, 'count','', 'Shift load registers.'); 
x<step_fun, 'STEP',3, 'load?', 'count', 'Step <and load) micro instr.'); 
x<sysid_fun, 'SYSID',2, 'system number?',", 'Read system number or type.'); 
x<talk_fun .. 'TALl'.',2, 'remote?', 'CmessageJ', 'Talk message mover.'); 
xCtest_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 AMEl'l. '); 
x <wrdma_f"un, 'WRDMA', :;, 'add-ress ','value', 'DMA wr memory. '); 

, \ . .. , 

x<wrhsti_fun, 'WRHSTI',4, 'index, relative?', 'micro?', 'Write ~ristoT'y index.'); 
x<wrm_fun, 't-JRM',3, 'address', 'value', ·'Write memory.'); 
x<wrmi fun, 't.-JRMI',4, 'instr', 'section', 'Write micro instruction.'); 
xCwT'mic fun .. 'WRMIC', :;, 'address', 'first?, load?', 't-Jrite MIC.'); 
x ( wr ob_ f L' n, '\.-JR OB ' , 4, 'v a l u e ' , ' ' , 't.Jr i t e ob us. ' ) ; 
x<wrport_fun, 'WRPORT',3, 'port', 'value', 'Write port.'); 
x<wrreg_fun, '\.lRREG',3, 'register', 'value', 'Write T'egister. '); 
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:r:(urrum_fL1n, '1-JRUM' .. .:'.), 'address', 'instr .. section', 'Write micro memortJ. '); 
:r:(boot Lmd, 'HOOT',2, '[MICRO/MACROJ', '·k', 'Bootstrc:.p oper·ation. '}; 
x(b1..1ild crnd .. 'P.UILD' .. 2, 'file name','', 'Build BIN file from MLD. '); 
:dcall_cmd .. 'C/\LL',2, 'function', '[parameter(s)J', 'Call backend function.'); 
:i:(cs_cmd, 'C:S',2, '[co1..1nt/*J', '','*Clock step.'); 
:r:icty_crnd, 'CTY',2, '(mgoJ', '*'•'Connect to CTY. ').: 
x<ci0;;:::_crr:d, 'DAC',3, 1 AC number', 'value', '*Deposit into AC.'); 
:-:\dBm_::md, 'DAM',3, 'address', 'value', '*Deposit into AMEM. ').: 
:ddami_.cmd, 'DAMI',4, 'address', 'value', '*Deposit into AMEM<I). ·'); 
:r:(damp_cmd, 'DAMP',4, 'value','', '*Deposit into AMEM<P>. 'i; 
:r:idd_cmd, 'DD',2, '',",'*Display all registers.'); 
x(de_cmd, 'DE',2, 'address', 'value', '*Deposit main memory'); 
x<dm;·d._cmd, 'DMRD', 3, 'address','', 'DMA memory read.'); 
x(dm1.L1rt:_cnid, 'Dl"lWRT',3, 'address', 'value', '?*DMA memory write.'); 
:ddump_cmd, 'DUMP',2, 'file', 'CMICRO/MACROJ', '*Dump micro or mcicro memory.'); 
x(e:r_cmc.i, 'EX',2, .. address','', '*Examine memory.'); 
x<help_.cmd, 1 -::·', 1.. '[command]','', 'Describe command.'); 
x <histeory_cmd, 'HISTORY', 2, '[offsetJ ', 'CfileJ ','*History ~nalysis. '); 
:didle_cmcL 'IDLE',2 .. 'OFF,MIC,OBUS,DMA', ·'*','Idle dpy. '); 
x<J.dac_cmci, 'LDr:>.C',4, 'value.•','', 'S:-Load AC(DEV>. '); 
:o'.\ldamemp_cmci, 'LDAl'lEMP',4, 'value','', '*Load AMEMP. '); 
x(ldar_cmd, 'LDl\R',4, 'value','', '*Load AR.'); 
x(lddev_cmu, 'LDDEV',3, 'value',·'', '*Load DEV.'); 
x ( ld Jmemp_cmd, .. LDJMEMP ', 3, 'value', / ', '*Load JMEMP. '); 
x<ldhold_cmt.J, 'LDHOLD',3, 'value','', '*Load HOLD.'); 
xCldir_cmd, 'LDIR',3, 'value','' '*Load IR.'); 
x(ldma_c.md, 'L.DMA',4, 'value','', '*Load MA.'); 
x(ldpc_.c.md, 'LDPC',4, 'value','', '*Load PC.'); 
x(J.dpcf_cmd, 'LDPCF',5, 'value','', '*Load PCF. '); 
x<ldq_cmd, 'L.DQ',3, 'value','', '*Load G. '); 
x(load_cmd, 'LOAD',3, 'file', '[MICRO/MACRO,CHECK/VERIFYJ', '*Load memory.'); 
x(macro_cmd, 'MACRQ',2, 'DEFINE/ERASE',", 'Macro facility.'); 
x <mbrk_cmd, 'f'IBRK', 3, 'address/OFF', '(count, delayJJ '•'*Macro break. '); 
x<mgo_cmd, 'MG0',2, 'address', '[breakJ', '*Macro start and go.'); 
x(mic_cmcL 'MIC',3, '','','Display MIC from status.'); 
x<miloe1d_cmd, 'MILOAD',3, '[A,B.CJ', '(instr]', '*Load MI<section). '); 
x <mird_cmd, 'MI READ', 3, '','','*Read current MI. '); 
x<mmload_cmd, 'MMLOAD',3, '[A,B,CJ', '[address (instrJJ', '*Load UMEM. '); 
x<mmrd_.cmd, 'MMREAD',3, 'address', '[DISPLAYJ', '*Read UMEM. '); 
x<modem __ cmd, 'MODEM',2, '[CTYJ', '[controlJ', 'Communications port.'); 
x<mstart_cmd, 'MSTART',2, 'address', '[break]', '*Set macro start address.'); 
x<quit_cmd .. 'QUIT', 1, ",'','Exit console program.'); 
x(rdob1..:s __ cmd, 'RDOBUS',3, 'ETRUE/FALSEJ', '', 'Read(load> obus. '); 
x(rdstatus_:::mcL 'RDSTATUS',3, '','','Read status loop.'); 
;: (remote_cmd, 'REMOTE', 3, 'ON/OFF', '[passu.1c;rdJ ','Remote acc£ss. '); 
x<reset_cmd, 'RESET',3, '[address/INITS/SYSTEM/CONSOLEJ', '*','Reset system.'); 
x <run_ c rr. d , 'r...: Uf\l ' , 2, ' ' , ' ' , '*Run s y stem. ' ) ; 
;:(set_c.md, 'SET',2.· 'CDEBUG/LOCi,/LOG/QUIETJ', 'EON/OFFJ', 'Set flags.'); 
:dss_cmcJ, 'SS',2, '[countJ', ",'Single step micro instruction.'); 
x<st.c•p_cmd, 'STOP',2, '','','Stop system.'); 
x(tcilk_cmd, 'TALK',2, ",'','Enter talk mode.'); 
x<test __ cmd, 'TEST',2, '[number/*J', '[*J', 'Execute test roL1tine<s>. '); 
x<type __ cmd.· 'TYPE',2, 'file name', '[matchJ', 'Display contents of a file.'); 
x<ubrk_cmd, 1 UP.Rh',2, 'address/OFF', '[countJ', '*Micro break point.'); 
x<ugo_c:md, 'IJGQ',2 .. 'address', '[break]', '*Start micro execL1tion. '); 
x(L1i_cmd, 'VI', 2, 'field', 'value', '*Set micro instr field.'); 
x<ustart_cmd, 'USTART',2, 'address', '[t.reakJ', '*Set micro start address.'); 
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x (wrobus __ cmci, 'WROBUS', 2, 'value',, .. , '*Write obus. '); 
x<xac_cmd, 'XAC',3.· 'AC number','', '*Examine AC.'); 
.::<:<am_cmd. 'XAM',3, 'address','', '*Examine AMEM. '}; 
x<xami_t.md, 'XAMI',4, 'address','', '*Examine AMEM<I>. '}; 
x<xamp __ cmd, 'XAl"lP',4, '','','*Examine AMEM<P). '); 
x<xamemp_cmd, 'XAMEl"1P',4, '','','*Examine AMEMP. '}; 
x(xar_cmd, 'XAR',3, '','','*Examine AR.'); 
x<xdev .. _cmd, '~DEV'.2, '','','*Examine DEV.'); 
x(xir_cmd, '~·:IR',2, '','·','*Examine IR.'); 
x<x~1mem_cmcL 'X'-IMEM', 5, '',''•'*Examine JMEM<P>. '}; 
x<xJmemp __ cmd, 'XJMEMP',6, '','','*Examine JMEMP. '); 
x<.xlp_cmd, 'XLP',2, '','','*Examine LP.'); 
x(xma_cmd. 'XMA',3, '','','*Examine MA.'); 
x < xmem_r.:md, 'XMEM ', 4, '', '', '*Examine MEM. '); 
x < :::pc_cmd, 'XPC ', 3, '', '', '*Exarnine PC. '); 
:::<xpcf_cmd, 'XPCF',4, '','','*Examine PCF. '); 
x(xq_cmd, 'XG',2, '','','*Examine G. ') 

END; 

VAR i:BYTE; c:CHAR; 
BEGIN <tables} 

load_mi_tab; load fld_tab; load_reg_tab; load_dpy_tab; loact_cmd_tab; 
{load character and digit tables} 
FOR i:=O TO 9 DO char_tab[iJ:=CHR<ORD<'O'>+i); 
FOR i:=10 TO 16 DO char_tab(iJ:=CHR<ORD<'A')+i-10); 
FOR c:~CHR<O> TO CHRC127> DO digit_tab(cJ:=-1; 
FOR c:='O' TO '9' DO digit_tabEcJ:=ORD<c>-ORDC'O'>; 
FOR c:='A' TO 'F' DO digit_tab(cJ:=ORD<c>-ORD<'A')+lO; 
{load test data} 
oct_to bits< 'OFF', test_bitsElJ,88); oct_to_bits<'ON',test_bitsE2J,88); 
oct_to_.bits< 'ODD', test_bitsE3J, 88); oct_to_bits< 'EVEN', test_bits(4J, 88>· 
test_byte[1J:=oct_int< 'OFF'> AND $FF; 
test_byteC2J:=oct_int< 'ON') AND $FF; 
test_byte(3J:=oct_int( 'ODD'> AND $FF; 
test_byteE4J:=oct_int( 'EVEN'> AND $FF 

END; 

BEGIN 
log_open:=FALSE; log_ok:=FALSE; 
d e b u g g in g : = i n i t i a l _ d e b u g g i n g ; d e b u g _ c o u n t er : =O; 
alert( 'CONSOLE '+version+edit); debug( 'BREA~'\.: '+hex_wo·rd<OFS(debug_break> >) 

interrupts<TRUE>; tables; frontend; interrupts<FALSE>; CLRSCR 
END. 
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~ISTING: LIST. PAS 13-AUG-85 01: 00:23 

ABORT 3 
[}0 INCLUDE 3 -

FINISH __ PAGE 2 
INCLUDE FILE 3 -INDEX NAME '"'l ... -

LIST INDEX 3 -
~AGE CHEC~<. 2 -

PRINT 2 
TIME 1 

UPPERCASE 1 
ZAP 2 
ZAP 3 



PROGRAM list; 

{TURBO-PASCAL compiler su.•itches, IBM-PC version} 
{~R- subscript checks} 
{SV- value checks} 
{:SU- xon/xorf} 
{~tI+ i/o check} 
{$C- cont1·ol-c} 
{$K- stack check} 

CONST names_size=lOOOi 

TYPE 
string_type=STRINGCSOJ; 
register_type=RECORD ax, bx,cx,dx,bp.si,ds.es. flags: INTEGER END; 

v,:1R 
pT' inter: TEXT; 
aborted: BOOLEAN; 
side: INTEGER; 
lines_printed: INTEGER; 
page_number: INTEGER; 
start_page: INTEGER; 
print_on:BOOLEAN; 
name_count: INTEGER; 
names:ARRAYC! .. names_sizeJ OF RECORD name:STRINGC20J; number: INTEGER END; 

PROCEDURE uppercase<VAR s: string_type>; 
VAR i: INTEGER; 
BEGIN 

FOR i:=l TO LENGTH<s> oo·sriJ:=UPCASE<sCiJ) 
END; 

FUNCTION time(get_time: BOOLEAN>: string_type; 
CONST 
time_code=$2C; date_code=$2A; 
month: ARRAYE1.. 12J OF STRINGC3J = 

('Jan', 'Feb', 'Mar', 'Apr', 'May', 'Jun', 'Jul', 'Aug', 'Sep', 'Oct', 'Nov', 'Dec'); 
VAR regs:register_type; d, h,m, s:STRINGC2J; y:STRINGC4J; 
BEGIN 

WITH regs DO BEGIN 
IF get_time THEN ax:=time_code SHL 8 ELSE ax:=date_code SHL 8; 
MSDOS < reg s > ; 
IF get_time THEN BEGIN 

STR<cx SHR 8:0, h>; STR<cx AND $FF:O, m); STR<dx SHR 8:0, s); 
IF LENGTH<h><2 THEN h:='O'+h; 
IF LENGTH<m><2 THEN m:='O'+m; 
IF LENGTH<s><2 THEN s:='O'+s; 
timf•: =h+': '+m+': '+s 

END 
ELSE BEGIN 

STH<cx:4,y); STR<dx AND $FF:O, d>; y:=COPY<y,3,2); 
IF LENGTH<d><2 THEN d:='O'+d; 
time:=d+'-'+monthCdx SHR 8J+'-'+y 

END 
END 

END; 
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PROCEDURE finish_page; 
VAR i: INTEGER; 
BEGIN 

IF print_on THEN BEGIN 
FOR i:=l TC: 61-lines_printed DO WRITELN<printer·); 
IF side<::.>2 THEN WRITE< printer,' '); 
WRITE(prjnter,' ':35, 'Page ',page_number:O,""M,·'"·L); 

END; 
page_nt:mber: =~·age_number+l; print_on: =page_number:>=start_page; 
WRITE<·''M, p.o;:ge_number: 3); lines_printed: =-1 

END; 

PROCEDURE page_check(title: string_type>; 
BEGIN 

IF line~_printed=60 THEN finish_page; 
IF lines_prjnted<O THEN BEGIN 

CASE side OF 
o·: 
1: lF <page_numher MOD 2>=0 THEN print_on:=FALSE; 
2: lF <page_number MOD 2>=1 THEN print_on:=FALSE; 

END; 
IF print_on THEN BEGIN 

WRJTELN<printer); 
IF sideC>2 THEN WRITE<printer-.' 
WRJTELNCprinter> 

END; 
lines_printed:=3 

END 
END; 

' >; WR I TELN <printer, title ) ; 

PROCEDURE print< line, title: string_type); 
BEGIN 

page_check(title); 
IF print_on THEN BEGIN 

IF sideC>2 THEN WRITE<printer, ' 
END; 
lines_printed:=lines_printed+l 

END; 

'); WRITELN<printer, line> 

PF\DCEDURE index_nameCline: string_type; page_number: INTEGER>; 
PROCEDURE zap Ci: INTEGER>; BEGIN IF i>O THEN DELETE<line, i,LENGTHCline>> END; 
VAR i, ;: INTEGER; 
BEGIN 

IF POS< 'OVERLAY ', line)=l THEN DELETE< line, 1,8); 
IF POS< 'PROCEDURE ', line>=l THEN DELETE( line, 1, 10> 
ELSE IF POS<'FUNCTION ', line>=1 THEN DELETE< line, 1,9) 
ELSE 1 i n e : = ' ' ; 
zap<POS< '(',line)); zap<POS< ':',line)); zap<POS< ';',line)); 
zap<POS< '*'•line)); zap<POS< .. {',line)); 
IF line<>'' THEN BEGIN 

uppercase< line); 
IF name_count=O THEN i:=1 
ELSE BEGIN 

i: =0; J: =1; 
WHILE <J<=name_count> AND <i=O> DO BEGIN 

IF line<names(JJ.name THEN i:=J; 
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j:=j+l 
END; 
IF i=O THEN i:=name_count+1 

END; 
FOR J:=name_count DOWNTO i DO names[J+lJ:=names[JJ; 
name_count:=name_count+1; 
names[iJ.name:=line; namesCiJ.number:=page_number 

END 
END; 

FUNCTION abort: BOOLEAN; 
VAR c: CHAR; 
BEGIN 

IF KEYPRESSED AND NOT aborted THEN BEGIN 
WRITELN; READ<KBD,c>; 
REPEAT 

WRITE<'Continue? '); REPEAT UNTIL KEYPRESSED; 
READ<KBD,c>; c:=UPCASECc); WRITELN<c> 

UNT IL c IN r: I y , I I N , J ; 
aborted: =c='N'; IF aborted THEN printC '***ABORTED***'•'') 

END; 
abort:=aborted 

END; 

PROCEDURE include_-File< line, title: string_type); 
VAR input: TEXT; 
PROCEDURE do_include; 
PROCEDURE zap(i: INTEGER>; BEGIN IF i>O THEN DELETE< line, ii LENGTH< line>> END; 
BEGIN 

IF line<>'' THEN IF UPCASE<lineC1J>='I' THEN BEGIN 
line:=line+' ?'; REPEAT DELETECline, 1, l> UNTIL lineClJ<>' '; 
zap<POS<' ',line)); zapCPOS< '}',line)); zap<POS< '*)',line)); 
IF POSC '. ', line>=O THEN line: =line+'. PAS'; 
WR I TE < "M, ' ' , l in e > ; 
ASSIGN<input, line>; C*SI-*> RESETCinput); C*SI+*) 
IF IORESULT=O THEN BEGIN 

title: =title+' <'+line+')'; uppercase< title>; 
WHILE NOT EDFCinput> AND NOT abort DO BEGIN 

READLN<input, line); printCline, title>; index_name<line, page_number); 
END; 
CLOSE< input> 

END 
ELSE BEGIN WRITE<' NO FILE'); DELAY<lOOO> END; 
WRITE(AM); CLREOL 

END 
END; 
BEGIN 

IF COPYCline, 1,3)='C*$' THEN BEGIN DELETE< line, 1,3); do_include END 
ELSE IF COPY<line, 112>='{$' THEN BEGIN DELETECline, 1,2); do_include END 

END; 

PROCEDURE list_indexCtitle:string_type); 
VAR i, J1p: INTEGER; 
BEGIN 

WRITEC-,...M); CLREOL; WRITE< 'INDEX ... '); 
IF side=2 THEN i:=101 ELSE i:=l; 
WHILE Ci<name_count> ANO NOT abort DO BEGIN 
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WRITELN<printer); 
IF side·C::2 THEN WRITE<printer,' 
WRITELN(printer); 

.' \ . 
'I WR I TELN ( p 1· int er, tit 1 e); 

FOR j:~l TO 50 DO BEGIN 
IF side<>2 THEN WRITE<printer, .' ) j 

IF i<=name_count 
THEN WRITE<printer,' ': 5, names[iJ. name: 20,' 

IF i<=name_count 
THEN WRITE< printer·,' '· 10, names[iJ. name: 20,' 
WRJTELNCprinterJ; 
i: =i+1-50; 

END; 
i: =H-50; IF side>O THEN i: =i+100; 
WRITE<printer,AL); 

END; 
WRITECAM); CLREDL 

END; 

',names[iJ. number:3); 

', names[iJ. number: 3); 

l!t--.R input: TEXT; line, name, title: string_type; err: INTEGER; 
BEGIN 

aborted: =FALSE; 
°"'SSIGN<printer, 'LST: '); REWRITECprinterJ; 
WRITELN< 'PROGRAM LISTER'>; 
lines_printed:=-1; page_number:=l; name_count:=O; 
start _pa g e : = 1 ; s i d e : =O; 
IF PARAMCOUNT>O THEN BEGIN 

name:=PARAMSTR(lJ; 
IF PAHAMCOUNT>l THEN VAL<PARAMSTR<2J, start_page, err); 
IF PARAMCOUNT>2 THEN VALCPARAMSTR<3>, side, err> 

END 
ELSE BEGIN 

WRITE<'FILE: '); READLN<nameJ; 
WRITEC'START!NG PAGE: '); READLNCsta1·t_page); 
WRITE< 'SIDE CO, L 2J: '); READLNCside> 

END; 
WRITELN< 'LIST: ',name,' START: ', start_page: Q,' SIDE: ',side: 0); 
print_on:=start_page=l; 
IF POSC '. ',name>=O THEN name:=name+'.PAS'; 
ASSIGN< input, name); (*$!-*) RESET< input); (*$I+*) 
IF IORESUL TC=·O THEN WRITELNC 'NO FILE. '> 
ELSE BEGIN 

title: ='LISTING: '+name+' '+time<FALSE>+' '+time<TRUE>; 
up p er case < t i t l e > ; WR I TELN < t i t 1 e > ; WR I TE C 1 : 3) ; 
WHILE NOT EOF<inputJ AND NOT abort DO BEGIN 

READLN<input, line); print( line, title>; 
include __ file<line, title); index_name<line, page_number> 

END; 
CLOSE ( i n p u t i ; f i n i s h _p a g e; 
WRITELNC 'READY TO LIST INDEX.'); READLN; 
list index<title>; 

END; 
CLOSE< pr in t:er > 

END. 
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~Dec-84 I Augment Engine <KL> #117 Console V2.610 15: 33: (>7 

Load: KLBOOT State: Stopped Remote:Off 
MBRK=OFF M[000067J=000005,,000004/000 DMA[00000030J=000000,,017645 
PC=000000,,000035 MA=400000,,005000 AR=450530,,230000 MEM=000000,,000000 
IR=000000,,017645 Q=000000,,000000 LP=002734 AC[OOJ=000000,,002400 

JMEM[0001J=12146 DEV=37 AMEMP=0335 AMEM[0016J=001600,,160016 
UBRK=OFF MIC=17645 OBUS=450530,,230000 EOBUS=777777,,777777 

LC=ON~ TC=OFF Branching MI=003167777777673763777744153023 
EEAL=O EEFO=O LDMA=O IDISP=O MWT=O SAAFMA=1 PO=l SP1=0 CRY=O 
ASRC=7 AFUN=3 ADST=7 ALU1=1 1 LDAR=l JCOND=77~ . 
MAPF=1~.-SPC=77 JADR=16774 ROT=77 MASK=77 
DEST=.?}._ SP2=0 JCODE=Ol ACSEL=~: Df30 CYLEN=04 IFQ=l DFQ=l 

==M=M=L=O=A=~--: --~=M--E~-~0~07C_> J_=_C~)316 7777777_6_7_3_7_6_~_. 7_7_7_7_4_4_1 __ 5_3_0_2_3 _____________ ~ 
Conti. nue? N 

MMLOAD 7070 

Augment Engine <KL> #117 Console V2.610 15:34:08 
---·-----·--------'--------

Load: KLBOOT State: Stopped Remote:Off 
MBRK=OFF M[000067J=000005,,000004/000 DMA[00000030J=000000,,017645 
PC=000000,,000035 MA=400000,,005000 AR=450530,,230000 MEM=000000,,000000 
IR=000000,,017645 Q=000000,,000000 LP=002734 ACEOOJ=000000,,002400 

JMEME0001J=12146 DEV=37 AMEMP=0335 AMEM[0016J=001600,,160016 
UBRK=OFF MIC=l7645 OBUS=450530,,230000 EOBUS=777777,,777777 

LC=ON 
EEAL=O 
ASRC=7 
MAPF=17 
DEST=71 

TC=OFF 
EEFO=O 
AFUN=:3 

SPC=77 
SP2=0 

Branching MI=003167777777673763777744153023 
LDMA=O IDISP=O MWT=O SAAFMA=l PO=l SPl=O CRY=O 
ADST=7 ALU1=1 LDAR=l JCOND=77 
JADR=16774 ROT=77 MASK=77 

JCODE=Ol ACSEL=5 0=30 CYLEN=04 IFQ=1 DFQ=l 

[ ~MLO_AD ~--~~~M [ 07~~~~-J-~~:.~~-~~-~ 77;~;-~7 ~ ~3-; 6~~;~~-~~)23-------------------·· 
MMLOAD 7070 
MMLOAD 7071 
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Mode 

Basic 
Immediate 
Memory 
Self 

MOVE 

0 

• 

Suffix 

I 
M 
s 

J ·~ ~ 0. 0 0 0 \ 

Move 

Source 

E 
The word O,E 
AC 
E 

6 7 89 12 13 14 •. 17 18 

Destination 

AC 
AC 
E 
E, but also AC 
if A is nonzero 

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 
MOVEI Move Immediate 
MOVEM Move to Memory 
MOVES Move to Self 

200 
201 
202 
203 

Notes. MOVEI loads the word O,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 x y 

0 67 89 121314 17 18 35 

Interchange the left and right halves of the word from the source specified 
by Mand move it to the specified destination. The source is unaffected, the 
original contents of the destination are lost. 

MOVS 
MOVSI 
MOVSM 
MOVSS 

Move Swapped 
Move Swapped Immediate 
Move Swapped to Memory 
Move Swapped to Self 

204 
205 
206 
207 

Notes. Swapping halves in immediate mode loads the word E,O into AC. 

MOVN Move Negative 

210 y 

0 6 7 89 12 13 14 17 18 JS 

Negate the word from the source specified by Mand move it to the specified 
destination. If the source word is fixed point -235 (400000 000000) set the 

2-4 User Operations 



,.- .. 

'-

JADR 12,13 DFST[.20,40] 
JADR 8,9, 10, 11 

JADR 4,5,6,7 
JADR 0,1,2.3 - --

MASK SIZE [10,4,2,11 
MASK SIZE[40,20] ROT SIZ[2,1J 
ROT SIZ[40,20,l0,4J 
SPC [10,4 ,2, lJ 
-IF-, W CYLEN [2,1) 
DC 2, 1JCYLENQ0,4J 
i5 C40,20,10,4J . 
AGSEL (4,2,1 J DEST (10] 

I 
or:= 

c BANK # 

MMA 

13-46 13-35 13-24 13-13 • 9-46 9-36 9-18 9-9 
15 15 15 15 . l!J 11 11-18 11-9 -- . ----1------1------------ ------

17 17 17 17 . 13 13 13-18 13-9 
19 __ JL 1---- -- 19 __ 19 • 15 15 15-18 15-9 

1---------~--1 1----- -- -------· 
21 • 17 21 21 21 

23 23 23 23 
. . ---

25 25 25 25 . 
27 27 27 27 . 
31 31 31 31 . 
33 33 33 33 . 

--- -·· -··--1 --t--· --· 
36 36 36 36 • . 
40-46 40-35 40-24 

7 6 5 4 

17 
19 ____ 19 
21 21 
23 23 
25 25 ---25..::13 - -- --25-09 

27 27 27-18 27-09 
31 31 31-18 31-09 
33-46 33-36 33-18) 33-09 ______ ii": ___ ----- -- ·---- ---- --·-- ------------
0.~r 37 e>/-!7 
<JS'-Z? 0)-Z·~ 

3 2 1 

Jcx:x-ID [4, 2, 1, R] 50-46 50-35 50-24 50-13 • 50-46 50-36 -54 18- -=--=-~·54';;,;-09 

Jcx:x-ID [20,10) SR::[40,20J 52 52 52 52 52 52 
JCX)[)E no, 4, 2, n -- - -- 54 --- ---s4 54 54 54 54 
DEST (4, 2, 1 J SPARE 56 56 56 ____ !?§____ _ 56 56 
MAPF Do, 4 , 2 , lJ --- ·----- -· · ---~-------- 58 58 58 58 • 58 58 

-56-18 -5&=00-
5' l- I 8 ::;rc,-ts'f 

5 4 - I ~ 5-f - O 'f 

AWDSr c 2. lJ AI1Jl -~g,_,_w ___ AR ___ oo;:_____ 60 60 60 • 60 60 
AU.JreT [ 4 J AUJ FUNt 4, 2' lJ 62 62 62 62 -6~f - 62____ -·- Ej2-:...-i-s----62=o9 
AW SRC(4,2,l) C~Y IN 64 64 64 64 64 64 64-18 64-09 
AA fran MA-MEM WAIT-PAR-SPl 66 66 .. -- --- 66 - - -- 66 66 -66 66-18 66--09 
IDISP RQ,ill MA, EN9 EA LEFT 68-48 68-35 68-24 68-13 • 68-46 68-36 68-18 68-09 

FA ~ 0000 t tL----+t---L----I -t ~t t---~ 1 

( 



I OP-CODE 

0
1 1 I I 1 

1 1 1 

DEVICE CODE INST ~ INDEX 
CODE D 

y 

0-2 3----9 10-121314-1718-------------35 



JtY ~} 
c.J-' a..t ~" Z'l 
~ ~,.,. "T' I' I.) 

l (/ ~~ f'J 

c .. ~~-·-r:~, ;.:.1--Fi.~.=:· ·r··-·.. ... .. .. 1:~t_;,;·:~·;·~~. t~;::;;·; ... ·;i~· ·--;·;:~.~-.. ~ #·~;~ ~-~~~-:~~;· V2~b1 ---fr-ii -~. 2: 37': 45 --·1 
... -. ·- ·······-··-.. --- ·····-·-·------·-j······-·-·····-···· .. --·-·---------· --·--- . . ___ _j_l ___ , _____ . ______ J 

Lo.:~d: k.LBCKJT St'"«ce: Stopped I Remote: o~-
MBRK=OFF M[000030J=000000 •• 017645/000 DMA[00000030J 000000 •• 017645 
PC=oooooo,,000000 MA=400000,,005000 AR=450530,,23oooo ME~-oooooo,,ouu0ou 
IR=000000,,017645 Q=000000~,000000 LP=177777 ACEOOJ=000000,,000000 

JMEMEOOOOJ=17777 DEV=OO AMEMP=OOOO AMEM[0016J=OOOOOO,,U00000 
Uf!Pl<=:CJFF i•jj(:::-.:J'76ii5 OBUS=000000,,000000 EciBUS=777777.,777J7; 

L C=ON TC:=DM Branching ~002047076000054133034345053020 

EE~~i....==il EEFO=O LDMA=O IDlSP=O MWT=O SAAFMA=l PO=O SP1=0 Cfiv=u 
r;sHC=="2 •'.'!iFUN=::=:: ADST=l ALU1=0 LDAR=l JCOND=74 
MAPF=OO SPC=OO JADR=13026 ROT=6U MASK=70 
DEST=71 SP2=0 JCODE=10 ACSEL=5 0=30 CYLEN=Qti IFQ=O DFU=u 

r--·· -... ·-----··--·- .... -· .... _ ......... -·-· -··-·-·--·- ........ ·-··---··· -..... -.... ·-·-.. ···--- ·---------·----- -, 
I ! LOAD: KLBOOT loaded. 

L.-.---- ----·----------- ·~~-----·--------------____j 
load +~~::;t 

Iced boot 

ALlJ .o 
A LU -l 

I 0 -11 Ml<..R..c:> (,.~ 

O._ll ' ""'~ C.(2.() C...L.f \lo"~ ~~1 
···-····----



....... ···~···. ,. .. ·• T·······-···• ······-· • ···-· ····· ······ - -"··· ..................... ····-···•-···-······-···• - ......•...... ~ ....... --····-- ·-·-· -··----· ·-··-.. ----.. ·-·-· ---··· .. ----·-·-·----y·---·----·----·-·-··; 

L ... ~·,c~:~.1-~~ .. 1 ... ~'. .. ~~:~'..=~-L---·····-.. --- 1~1~:~m~~ t_ t~='] I~i~~~~-L~~. ~f 122 Con •~DJ e 'v'2. C·-~---------J-·--·~~:~~~7 =--~ __ J 
L.oad: h.LBUDT St '"°"L c·: St opp cd 

MBPK=OFF M[00003UJ=000000,,017645/000 DHA[00000030J=000000,.017645 
PC=000000,,000000 MA=400000,~005000 AR=450530,,230000 MEM=OOOU00,,000000 
IR=000000,,017645 Q=000000,,000000 LP=177777 AC[OOJ=000000,,000000 

JMEM[0000J=17777 DEV=00 AMEMP=OOOO AMEML0016J=OOOOOO,,UOU00(• 
UF!F:l<==DFF EOBUS=77777?, ,7l777l 

L C=GN TC::::(}r-J Branching Ml=002047076000054133034345053020 
EErH .. ==!i EEFO==O LDMA=O IDISP=O MWT=O SAAFMA=l PO=O SP1=0 CRY=U 
tiSF:C='..'2 C;F~JN=:~: ADST=l ALUl==O LDAR=1 JCOND=74 
MAPF=OO SPC=OO JADR=13026 ROT=6U MASK=70 
DEST=7 l SF'2==0 .JCODE= l 0 nCSEL=::; 0=30 

r·-·-····--:-~····-::--.... -~~ ........ ·-:;··-·····- -· ·-··-···----············-··-··-· -·········· . -···--···---·-··-
CYLEN==Oi! I FC,!=O DFU=l..i 

--~ 

i 
; 

LOH D. ~LBUOT ~caded. 

L---· ~~~~~--~~~~~---' 

load f2.:st 
l Oc<d boot 
;)} 
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