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IDENTIFICATION 

PRODUCT NAME: NEW DX11-B RESPONDER 

PRODUCT CODE:  MRINDEC-11-O0ZDXI-A-0 

PELEASE DATE: JULY 1976 

MAINTAINER: CIAGNOSTIC ENGINEERING 

THE INFORMATION aN THIS DOCUMENT IS SUBJECT TO 
NOTICE AND NOT BE CONSTRUE COMMIT 
EQUIPMENT CORPORATION. DI 
NO RESPONSIBILITY FOR ANY 
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TTAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE 
bad ITS SOFTWARE ON EQUIPMENT THAT IS NOT 
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1.0 

2.0 

2.1 

e.e 

2.3 

COl 

GENERAL DESCRIPTION 

THIS SYSTEM TEST PROGRAM EXERCISES THE NTERE Ace BETWEEN 
THE FOP-11 ano ry BN 360/370 ah hE Ne le THE 

C 0 TEST THE 2260/2648; FRI 
ev8 RESPONDER. UP 10 EIGHT 2260'S may BE EMULATED 
CTMULTANEOUSLY BY THE PROGRAM. 
BASICALLY THE SYSTEM TEST PROGRON COLLECTS THE TEST 
FARAPETERS NEEDED VIA A QUESTION AND RESPONSE TUTORIAL 
METHOD: VALIDATES THE PORAMETERS AND THEN Hake 
THE SYSTEM. AFTER THE SYSTEM 4AS BEEN INIT HE 
OPERATOR IS THEN REQUIRED TO START THE TES 
“R" AND THEN THE 360/370 BEGINS TO TEST A 

TIMING , SEQUENCING ERRORS, ETC. 

THIS PROGRAM COMPLETELY REPLACES AND OBSOLETES 
MO-11-DZDXC. 

A. POP-11 COMPUTER WITH A MINIMUM OF 8K OF MEMORY. 

B. OX11-8 360/370 INTERFACE OPTION. 

C. Ot CONSOLE TELETYPE OR EQUIVALENT. 

STORAGE 

THE Tes! PROGRAM LOROS INTO 4K OF MEMORY AND 
FEAST ANOTHER 4K FOR DATA BUFFERS. WITH 
OR DATA FERS, UP "6 SIX DEVICES (6) 

TO TO ERULATE EIGHT 2260/2648 DEVICES 8K OF me
s 

STORAGE MAP 

THE FOLLOWING MAP ILLUSTRATES THE USAGE OF MEMORY 
BY THE OX11-B SYSTEM TEST FROGRAM. 
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0-777 

1000-17777 

X0-X777 

X1000-X1777 

X2000-X2777 

X3000-X3377 

X3400-X3475 

X3476-X4437 

X4440-XS377 

XS400-XS475 

XS476-X6437 

XO440-X7377 
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(241 WORDS) 

CORE MAP 
I I 
I INTERRUPT VECTORS I 
I words): 
I I 
I DXLI-B TEST PROGRAM 
I (4K WORDS) 
I I 
j SPH TABLE 

(256 WORDS) 

I 
TUMBLE TABLE I 

(256 WORDS) sd 
I I 
I DUPLICATE TUMBLE TABLE I 
I (25 WORDS) si 
I I 
I DST TABLE 
I (128 WORE) 
I I 

SOFTWARE DEVICE STATUS TABLE (DEV 0); 
{ CS Dortis i 
I I 
1 INPUT BUFFER (DEV ONT 
I (241 woRDS) sd 
1 ar: 
1  QUTPUT/DISPLAY BUFFER (DEV O)] 
I (240 WORDS) sd 

I 
SOFTHARE DEVICE STATUS TABLE (DEV 1} 

(31 WORDS) 

INPUT BUFFER (DEV bf 

I 

o
—
4
 

&-
4 
0
-
0
0
4
 

0-
00

—-
6 

OUTPUT/DISPLAY BUFFER (DEV | 
(240 WORDS) I 

THE ABOVE soFTWARE BUFFER Lavour | 
E STATUS THELE, INPUT FER +} 

TPUT BUFFER) WILL BE REPEATED FOR 
EACH DEVICE SPECIFIED (UP TO 8). I 
EncH DEVICE EMULA ED REQUIRES Si2 I 
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3.0 

4.0 

4.1 

4.2 

4.3 

4.3.1 

OPERATING PROCEDURE 

i WORDS (2000 OCTAL) OF BUFFER SPACE i 

160000-177777 UNIBUS RODRESSES 

NOTE ~- “X" IS DETERMINED BY THE BUFFER RELOCATION FACTOR 
NPUTTED AT SYSTEM CONFIGURATION TIME. 

DEFAULT VALUE OF “x” IS 20000. “xX” IS ALWAYS A 

LOADING PROCEDURE 

THE STRNOARD PROCEDURE FOR LOROING ABSOLUTE BINARY TAPES 
TS TO BE USED. 

STARTING ADORESS 
FOR ABSOLUTE LOADER 

017500 

117500 
137500 
157500 

START UP PROCEDURE 

CONTROL SWITCH SETTINGS -- NONE 

STARTING ROORESSES 

1000 OR 200 NORMAL STARTING ADDRESS. FOR THE 
FIRST TIME AFTER LORDING ONLY, THE PROGRAM 
REQUESTS OPERATOR TO ENTER TEST PARAMETERS. 
EACH SUCESSIVE RESTAR S THE PARAMETERS WHICH 
HAVE BEEN PREVIOUSLY ENTERED. 

1002 RESTART ROORESS WHICH REQUESTS OPERATOR TO ENTER TEST 
PARAMETERS AGAIN. 

NOTE: WPED On THE TTY KEVEOBRD ILE ASD Con TROL P (tP) 

OPERATOR TO REENTER THE TES TERS. 

PROGRAM AND/OR OPERATOR ACTION 

INITIAL PROGRAM START 
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4.3.2 

4.3.2.1 

4.3.2.2 

1. LORD PROGRAM INTO MEMORY USING ABSOLUTE LOADER. 

2. LOAO ADDRESS 200. 

3. PRESS START 

4. THE PROGRAM WILL TYPE OUT “OX11-8 e848 SYSTEM TEST 
PROGRAM . 

S. THE SYSTEM NOW REGUESTS THE OPERATOR TO ENTER THE 
PARAMETERS NECESSARY TO RUN THE TEST. 

ENTERING TEST PARAMETERS 

BEFORE ANY TESTS MAY BE RUN OR WHENEVER A CHANGE IN PARR- 
METERS IS DESIRED, THE OPERATOR WILL BE On SURED TO ENTER 
ALL TEST TERR ENT RING oF THE PRRAMET FR? 
IS VIA THE CONS TELETYPE IN RESPONSE TO A SERIE 
OF TIONS. 

GENERAL RULES FOR ENTERING PARAMETERS 

BLL PARAMETERS MUST BE DELIMITED BY A CAPRIAGE RETURN 

B. IF @ TYPING ERROR IS DETECTED BEFORE ENTERING THE C/R, 
IT MAY BE CORRECTED BY: 

1. USING RUBOUT(S) TO DELETE THE LAST CHARACTER(S) 

2. MITTING CONTROL-U (fU) TO DELETE THE ENTIRE ENTRY 

C. TO SELECT THE DEFAULT PARAMETER ENTRY, TYPE CARRIAGE 
RET (C/R) ONLY. 

D0. PROGRAM DETECTS AN ERROR IN A PARAMETER IY WILL IF 
REPEAT THE QUESTION AGAIN AND REQUIRE THE OPERATOR TQ 
REENTER THE PARAMETER. 

PARAMETER DEFINITION 

“UNIBUS RODRESS -OCTAL~" 

REQJESTS USER TQ ENTER AOORFSS WHERE THE DX RESIDES 
ON THE UNIEJS. THIS MUST BE A & DIGIT OCTAL NUMSER 
BETWEEN 176200 AND 177700. 

DEFAULT UNIBUS ADORESS =176200 

“VECTOR ADDRESS -OCTAL-” 

REQUESTS USER TO ENTER THE VECTOR 
AS A 3 DIGIT OCTAL NUMBER BETWEEN 

DEFAULT VECTOR ROORESS = 300 

FOR 
70. 

RDOPESS THE OX 
300 ANC ” 

a 
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| “DEVICE ADORESSES (XX,XX) -HEX=" . 

REQUESTS THE USER 10 ENTER THE 360 CHANNEL AOORESS(ES) OF 
ORO: PF ATED ms gy THe USER i INT 
RANGE © 10'BE EMULA seas LS S 
~-THIS INDICATES THAT UNIT a0. Al 
USED in THE TEST. THE ADORE SEES Ares 

| ENTERED IN HEX BETWEEN oh AND FF. IF A RANGE OF 
DEVICES IS GIVEN, THERE CAN NOT BE MORE THAN 6 TCTAL. 

DEFAULT DEVICE ADDRESS = 10,10 

“CHANNEL TYPE (MOR S)” 

REQUESTS THE USER TO INDICATE WHAT TYPE OF 360 CHF’ EL 
THE DX IS _INTERFACED TO: M = MULTIPLEXER CHANNEL, 
S = SELECTOR CHANNEL. 

DEFAULT CHANNEL = S, SELECTOR CHANNEL 

“MEMORY MANAGEMENT (Y OR N)” 

REQUESTS THE USER 10 INDICATE WE THER THE PROGRAM IS TO 
USE THE MEMORY MANAGEMENT OPTION 

= YES, N = NO 

DEFAULT OPTION = N, DO NOT USE MEMORY MANAGEMENT 

“BUFFER RELOCATION, IF SPECIFIED - IN EVEN ,000’S -OCTAL-" 

STS THE Brora OF WHERE THE ox 

Spee § E {O'R RESIDE ESIDE OFe REL THe RELOCATION 

ON OH 8 3000 "BYTE ACORESS “BORON. EG: Pan PHYSICAL B ADORE SS 

NOTE: THE BUFFER CANNOT BE CLOSER THAN 24000(8) 
TO ANY 2000CO BOUNDARY OR TO THE I/0 PAGE. THE 
THE Ox. IS NOT CAPABLE OF HAVING THESE BUFFERS 

OVERLAY THE ABSOLUTE LOADER 
Ich RESIDES IN THE HIGHEST AVAILABLE 4K( 10) 
OF THE FIRST 28K OF MEMORY. 

DEFAULT BUFFER ADORESS = e0 (20000) 

“FRIEND (F) OR 2848 DIAG (0)* 

REQUESTS THE USER TO INDICATE WHAT TYPE OF TEST WILL 
Or Oen THE 360; F = IBM’S FRIEND OR 0 = THE e848 

DEFAULT OPTION = F -- FRIEND | 
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4.3.3 

4.4.) 

4.4 
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PROCEDURE OPERATING 

NOTE -- IF THE 2846 RESPONDER WAS SELECTED, NC 
MORE PARAMETERS ARE NEEDED, SO THE SYSTEM 
WILL BE INITIALIZED AND CONTROL PASSED To 
THE MONITOR. SEE MONITOR COMMANDS 4.4. 

“SEPARATE I-0 BUFFERS (Y OR_N)" 
RE SUES TS THE USER TO INDICATE LHETHER a tt Brae INPUT 
RNO_OU BUFFER SHOULD BE MAINTAINED H CRT 
UNIT EMULATED. SEPARATE INPUT/OUTPUT BUFFERS ALLOW 
te pa ppLON OF THE SAME DATA PATTERN TQ THE 

/3 NOCPENOENT OF WHAT DATA IS RECEIVED. 
THIS IS USEFULL IN DETERMINING THE CAUSE TO BAD 
DATA BEING TRANSMITTED. 
NOTE -- MOST TESTS USING ‘FRIEND’ WILL NOT UTILIZE 
SEPARATE 1/0 BUFFERS. THESE ARE ONLY FOR SPECIAL 
SITUATIONS AS MENTIONED ABOVE. 

DEFRULT OPTION = N, NO USE THE SAME I-O BUFFER 

NOTE -- IF THE SAME 1-0 BUFFER wes SPECIFIED 
MORE Paras TERS ARE NEEDED, SO THE SisTen 
WILL BE INITIALIZED AND “CATO. PASSED 7 
THE MONITOR. SEE MONITOR COMMANDS 4.4. 

“OUTPUT BUFFER FILL CHARACTER -HEX-" 

REQUESTS THE USER T ENTER THE CiRFACTER WHICH IS USED 
TO FILL THE OUTPUT BUFFER. THIS CHARACTER IS ENTERED IN 
HEX (O00 - FF). 

DEFAULT FILL CHARACTER = 40, AN EBCDIC BLANK 

NOW ALL TEST PARAMETERS HAVE BEEN ENTERED AND THE SYSTEM 
WIL Be INITIALIZED AND CONTROL WILL BE PASSED TO THE 

SYSTEM INITIALIZATION 

iN lair g Bo COnTROL BASED | AVE BEEN ENTERED THE SYSTEM IS 
TIONS MAY BE CONDUCTED TO THE 360 THE DX 

WILL rb 16 BE ENABLED VIA THE RUN “R™ COMMAND. SEE SEC- 
TION 4.4 FOR NORE INFORMATION CONCERNING THIS AND OTHER 
MONITOR COMMANDOS . 

MONITOR COMMANDS 

AETER THE TEST PARAMETERS HAVE BEEN SUCESSFULLY ENTERED 
THE SYSTEM IS CONFIGURED AND INITIALIZED, THEN CONTROL {S 
PASSED TO THE MONITOR. ONCE IN THE MONT TOR THE OPERATOR 
IS FREE TO ISSUE ANY COMMAND LISTED BELOW 

NOTE -- THE OPERATOR MUST ENABLE THE DX (RUN COMMAND) 
BEFORE ANY TESTS MAY BE PERFORMED WITH THE 360/370. 

GENERAL RULES FOR ENTERING MONITOR COMMANDS 



Ol 
MAINDEC-11-020XI-A NEW OX11-B RESPONDER MACYL 27(732) 27-OCT-76 
OZDXIA. CMB OPERATING PROCEDURE 

BLL COMMANDS MUST BE DELIMITED BY A CARRIAGE RETURN 

TF A TYPING ERROR IS aot TECTED BEFORE ENTERING THE C/R, 
IT MAY BE CORRECTED 

1. USING RUBOUT(S) TO DELETE THE LAST CHARACTER(S). 

2. TYPING CONTROL-U (tU) TO DELETE THE ENTIRE LINE. 

5. IF A USER WISHES TO ABORT A COMMAND H_ @S DUMPING 
TR TO THE TELETYPE CONSOLE, te DOES 80 SO BY TYPING 

CONTROL-C (tC). 

D. CONTROL-S (tS) SI S THAT CONSOLE OUTPUT SHOULD BL 
TEMPORARILY SUSPENDED. 

CONTROL-@ (t@) IS USED TO RESUME CONSOLE OUTPUT AFTER 
IT HAS BEEN ST VIA RA CONTROL-S. 
THE MONITOR MOOE TS DENOTED BY THE ASTERICK (#) IN 
PRINT POSITION 1 

G. IF AN ERROR IS DETECTED IN THE COMMAND BY THE PROGRAM, 
IT WILL PRINT A QUESTION MARK (7). 

H. IF THE OPERATOR TRIES TO ENTER DATA WHILE A COMMAND IS 
CURRENTLY ACTIVE OR HE OVERFLOWS THE INPUT BUFFER (64 
CHARS) THE SYSTEM WILL PRINT A BACKSLASH (\) AND DELETE 
THE ENTIRE LINE. 

I. TYPING CTL-P (tP) CAUSES THE SYSTEM TO BE REINITIALIZED 
AND NEW TEST PARAMETERS REQUESTED. 

4.4.2 DESCRIPTION OF MONITOR COMMANDS 

R -- ENABLE THE DX FOR TESTING - RUN COMMAND 

THE RUN COMMAND DOES THE FOLLOWING: 

1. INITIALIZES THE OX 

2. CLEARS ALL TUMBLE TABLE ENTRIES. 

3. ENABLES THE DX BY SETTING THE APPROPRIA‘E BITS IN OXCS. 

S -- DISABLE THE DX - STOP COMMAND 

THE STOP COMMAND ALLOWS THE USER YO DISABLE THE OX AFTER 
A SPECIFIC EVENT. THIS MAY THER BE IMMEDIATELY, AFTER 
AN INITIAL CTION SEQUE RETER A DATA TRANSFER, 
AFTER AN ENDING SEQUENCE, OR ON A PARITY ERROR. 

THE FORMS OF THE STOP COMMAND ARE: 

14:48 PAGE 61-5 
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(C/R) -- STOP INN DIATELY 
25 67K} -- STOP AFTER NEXT INITIAL SELECTION SEQUENCE 

(C/R) -- STOP AFTER NEXT DATA TRANSFER COMPLETION 
SE(C/R) -- STOP AFTER NEXT ENDING SEQUENCE 
SP(C/R) -- STOP ON NEXT PARITY ERROR 

AFTER THE CONDITIONS OF oe ARE MET, THE OX WILL BE DIS- 
ABLED. INUE. TYPE “R™ TO CONT 
THE FOLLOWING WILL BE PRINTED ON THE CONSOLE 
TELETYPE: 

“CURRENT DEVICE -- Xx* Bos 1k vite ROORESS IN 
*XXXXXX™ ~ PROBABLY ZERO 
* XXXXXX™ N OC TAL 
= XXXXXK™ tte ie IN OCTAL 
*XXXXXK™ THE DXOS IS GCTAL 
* XXXXXK™ THE DXBA IN OCTAL 
"OOOO THE OXBC IN OCTAL 
* XXXXKX" THE DXMO IN OCTAL 
= XXXXXX" THE OXMI IN OCTAL 
*XXXXKX™ THE OXC8 IN OCTAL 
= XXXXXX™ THE OXNO IN OCTAL 
"= XXXXXX" THE DXES! IN OCTAL 
* XXOOX" THE D IN OCTAL 
= XXXXXX™ THE DXESe IN OCTAL 

D -- DUMP COMMAND 

THE DUMP COMMAND ALLOWS THE USER TO DUMP VARIOUS DATA 
BUFFERS as OR CORE LOCATIONS ON THE CONSOLE TELETYPE 
A VARIETY Orne: THE FOLLOWING DESCRIBES THE 
SYNTAXES DUMP COMMAND : 

DTT,O DUMP TUMBLE TABLE IN OCTAL 
DTT: H OUMP TUMBLE TABLE IN HEX 

Pf, Bat Tel Piston SST 
EXCLUSIVELY FOR THIS RPUNCTION. 
TABLE IS DUMPED IN REVERSE CHRONOLOGICAL 
ORDER AND PROOUCES THE FOLLOWING REPORT: 

XXKXKX TT2 -- LAST OPERATION 
XXXXXX TT1 -- LAST OPERATION 
XXXXXX TT2 -- PREVIOUS T/T ENTRY 
ea TT1 -- PREVIOUS T/T ENTRY 

DIN,O, XX DUMP INPUT BUFFER FCR DEVICE XX IN OCTAL 
OIN,H, Xx DUMP INPUT BUFFER FOR DEVIC E XX IN HEX 
OIN,E, XX re INPUT BUFFER FOR VESk XX iN peed’ 
DIN, A, XX INPUT BUFFER FOR DEVICE Xxx IN ASCI 
DOT ,0, XX DUMP OUTPLT BUFFER FOR DEVICE xx IN OCTAL 
DOT ,H, XX DUMP OUTPUT SUFFER FOR DEVICE XX IN HEX 
DOT,E, XX DUMP OLTPUT E IFFER FOR DEVICE Xx IN EaCDIC 
DOT, A, Xx DumP OUTPUT BUFFER FOR DEVICE xx IN ASCII 
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OSSSSSS,EEEEEE,) OUMP BETWEEN GIVEN LIMITS IN OCTAL 
OSSSSSS.EEEEEE.H OUMP BETWEEN GIVEN LIMITS IN HEX 
OSSSSSS, EEEEEE, E OUNP BETWEEN GIVEN LIMITS IN EBCDIC 
OSSSSSS,EEEEEE,A OUMP BETWEEN GIVEN LINITS IN ASCII 

NOTE -- XX IS "HE DEVICE ADDRESS IN HEX ; IF NOT SPECIFIED 
WILL DEFAULT TC 1ST DEVICE (CRT)’# IN THE DEVICE TABLE. 
SSSSSS IS THE STARTING MEMORY ROLSESS IN OCTAL 
EEEEEE IS THE ENDING MENGRY ADORESS IN OCTAL 

F -- FILL COMMAND 

THE FILL COMMAND ALLOWS THE USER TO FILL THE INPUT OR OUT- 
PUT FOR A DEVICE WITH A SPECIFIC DATA Moro HE FOLLOWING 
DESCRIBES THE SYNTAX FOR THE FILL COM 

FIN, YY,XX FILL INPUT BUFFER FCR DEVICE XX WITH YY 
FOT YY, XX FILL OUTPUT BUFFER FOR DEVICE XX WITH YY 

XX = THE DEVICE ADDRESS IN HEX 
YY = THE FILL CHARACTER IN HEX 

H -- HELP COMMAND 

THE opeee PRINTS QUT A SYNOPSIS OF THE 
MONIT ORINDA OLE CONTROL CHARACTERS 
AVAILABLE FOR OPERATING THE DX11-B8 SYSTEM TEST 
PROGRAM. THE SYNTAX OF THE HELP CONMAD IS: 

H PRINT OUT HELP MESSAGE 

I -- INPUT COMMAND 
NPUT CCNMAND ALLOWS THE US USER 10. INPUT DATA FOR A 

nite CRT AND SEND IT To T N THE SAME MANNER 
AS IF HE WERE ACTUALLY ON A Sonat sen TNPUT COMMAND IS 

Y VALID WHEN THE IBM 2848 DIAGNOSTICS ARE BEING RUN. 
SYNTAX OF THE INPUT COMMAND IS: 

XX, 0---D 
WHERE : 
XX IS THE DEVICE ADDRESS IN HEX 

O---D IS THE DATA TO BE SENT TO THE 360. THE DATA WIL 
BE CONVERTED TO EBCDIC BEFORE BEING TRANSMITTED [0 

E -- ENRBLE A DX-11 DEVICE ADDRESS 

THE ENABLE COMMAND TURNS THE DEVICE INDICATED IN THE OPERAND 
TO AN ON-LINE STATUS. A DEVICE RODRESS ONLY BECOMES OFF- 
LINE VIA THE “K™ COMMAND. THE DEVICE ROORESS MUST BE ENTERED 
IN HEX AND WITHIN THE LIMITS SPECIFIED BY THE TEST 
PARAMETERS. SYNTAX OF THE ENABLE COMMAND IS: 

EXX ENABLE DEVICE Xx 
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K -- DISABLE DX11-B8 DEVICE ADDRESS 

THE KILL COMMAND SETS THE vice INO caTeD Tg AN_OFF-LINE 
STATUS. THE DEVICE ROCRESS ENTERED MUST N_HEX AND BE 
WITHIN THE LIMITS SPECIFIED BY THE TEST PARAMETERS. A 
DEVICE MAY ONLY BE ENABLED AGAIN VIA THE “E™ COM/‘AND. 
THE SYNTAX OF THE KILL COMMAND IS: 

KXX DISABLE DEVICE Xxx 

A -- ACCESS AND DISPLAY LOCATIONS (QUICK LOOK + CHANGE) 

THE ACCESS COMMAND ALLOWS THE USER TO DISPLRY 4.10 ALTER 
re ORY ee ade WAIL oe es propre iar RUNNING, AN ON-LINE 

USED WITH EXTREME CAU- 
TION. WHEN THE USER USER ENTERS THE THE BE ORES S TO BE ACCESSED 
IN OCTAL SPONDS BY PRINTING THE CONTENTS 
OF THE REFER NCES TOC OcaTyon IN OCTAL ON THE CONSOLE TELE- 
OPEN RAT THEN: 

A. CHANGE THE CONTENTS OF THE LOCATION BY TYPING IN THE 
NEla CONTENTS IN OCTAL. DELIMITED BY A (C/R). THE 
SYSTEM Witt THEN OPEN THE NEXT LOCATION AND DISPLAY 
ITS CONTENTS. 

B. TYPE A (C/R) ONLY. THIS WILL NOT AFFECT THE CONTENTS 
OF THE CURRENT LOCATION. THE SYSTEM WILL OPEN THE 
NEXT LOCATION AND DISPLAY ITS CONTENTS. 

C. TYPE_(/) SLASH FOLLOWED BY A (C/R) TO ESCAPE TO THE 
MONITOR 

THE SYNTAX OF THE ACCESS COMMAND IS: 

AYYYYY ACCESS + DISPLAY LOCATION YYYYY 

s.0 OPERATING PROCEDURE 

REFER TO SECTION 4.4 “MONITOR COMMANDS” FOR DETAILS. 

SEE MAINTENANCE MANUAL EK-DX11B-MM-O0e FOR PROCEDURES 
FOR OPERATING THE IBM SYSTEM. 

IN FRIEND MODE, THE FOLLOWING IBM COMMANDS ARE VALID; 

DESCRIPTION 
OCTAL HEX 
00 00 TEST 170 
0! 01 WRITE FULL BUFFER 
Oe Oe #READ MANUAL INPUT 
o3 33 NO OPERATION 

SENSE 
3 0s WRITE LINE ADDRESS 
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06 06 READ FULL BUFFER 
07 07 ERASE 
le OA #READ SHORT MANUAL INPUT 

*#DATA_IN THE OUTPUT BUFFER IS ONLY TRANSMITTED ONCE 
FOR THESE COMMANDS. 

6.0 ERRORS 

6.1 ERROR HALTS 

THERE ARE ONLY TWO C (MEMORY TIME-OUT AND ONOI TIONS 
MENORY MANAGEMENT ERROR) WHICH WILL CAUSE THE PROGRAM 
TO MALT OUTSIDE OF THE TRAP CATCHER. BOTH ERRORS 
ARE ACCOMPANTED g shies A DESCRIPTIVE MESSAGE RELATING 
THE CAUSE OF THE REC QVERY FROM _ANY SYSTEM HALT 
REQUIRES 3 OPERATOR 19. RESTART THe PROGRAM AT LOCATION 200. 
SEE ERROR MESSAGES FOR DETAILS. 

6.2 DX ERRORS 

UPON RECEIPT OF AN ILLEGAL DX CONDITION 
INVALID DX COMMAND, NON EXISTENT MEMORY 
PRINT A DESCRIPTIVE ERROR MESSAGE AND DI 
THE USER MAY THEN EXAMINE THE STATE OF THE 
THAT THE DX MUST BE ENABLED BEFORE MORE Tes 
PERFORMED ON THE 3607370 (RUN COMMAND). AF? 
HAS BEEN DISABLED THE FOLLOWING WILL BE PRINTED ON THE 
CONSOLE TELETYPE: 

ICE _ROLRESS, 
STEN WILL 

“CURRENT DEVICE -- XX" THE CURRENT DEVICE ROORESS IN HEX | 
°XXXXXK™ THE Ox0S IN OCTAL -- PRCBABLY ZERC 
“ THE OXCS IN OCTAL 
* XXXXAK™ THE OXOS IN OCTAL 
“ THE OXBA IN OCTAL 
*° XXXXXK™ THE OXBC IN OCTAL 
*XXXXXK THE OXMO IN OCTAL 
* XXKXKX" THE OXMI IN OCTAL 
* XOX” THE OXCB IN OCTAL 
*XXXXXX" THE OXNO IN OCTAL 
* YOOX THE OXESI IN OCTAL 
*XXKXXX” 3 preg IN OCT 
"XXXXXK* THE DXESe IN OCTAL 

NOTE -- THE DX WILL NOW Be iN A DISABLE STATE REQUIRING 
THE USER TO ENABLE THE OX VIA THE RUN “R” COMMAND BEF ORE 
COMMUNTCATIONS TO THE 360 CAN RESUME. 

6.3 ERROR MESSAGES AND SUGGESTED CORRECTIVE ACTIONS 

“MEMORY TIME OUT” 
THE MEMORY TIME OUT ERROR INCICATES A TRAP WAS 
EXECUTED THRU LOCATION 4. THE SYSTEM HALTS AFTER 
THIS ERROR. THE MEMORY TIME OUT ERROR NORMALLY 
DENOTES THAT AN ILLEGAL AOORESS WAS REFERENCED ANO 
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7.9 

7.4 

OPERATING PROCEDURE 

THE SYSTEM SHOULD PROBABLY BE RECONFIGURED. 

“MEMORY MANAGEMENT ERROR™ 
THIS ERROR "NO a EXECUTED THRU 
LOCATION 250 MORY HA NONAGE MEN RAP VECTOR. 
eh WELL HALT AFTER REPORTING THE ERROR 

“ILLEGAL DEVICE NUMBER” 
THIS mone INDICATES THAT A TUMBLE TABLE ENTRY 
WAS MADE WHICH CONTAINED A DEVICE ADDRESS OUT- 
SIDE THe VALID DEVICE ADDRESSES SPECIFIED BY THE 

OECUR OF Re SvCTEM ROT rentals. COmOL ORE SEC TON 
6.3 FOR FURTHER DETAILS ON Cx ERRORS. 

“INVALIC DX COMMAND® 
TH THAT BN INVALIO COMMAND WAS 

THIS ERROR CAN ONLY OCCUR 
ON Cr QUES NCE. SEE SECTION 
LS ON DX ERRORS. 

TES THAT R_ NON-EXISTENT MEMORY 
D IN A TUMBLE TABLE FROM THE 
6.3 FOR FURTHER DETAILS ON DX 

“PARITY ERROR™ 
THIS ERROR INDICATES THAT A PARITY ERROR WAS DE- 
TECTED BY THE OX. TO STOP THE DX WHEN 
A PARITY ERROR IS DETECTED, THE USER SHOULD 
CONSULT THE "STOP" COMMAND. 

RESTRICTIONS 
SEE MEMORY REQUIREMENTS (SECTION 2.2) 

“MULTIPLE DEVICE ADORESSES 

ONLY 8 OEVICE ROORESSES MAY BE Ere oeD S IMUL TANEOUSLY 
OVER THE OX. ALL THE DEVICE ADORESSES MUST BE CONTIGUOUS. 

14:48 PAGE 61-10 
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OPERATING PROCEDURE 

x 
REM x ’ 
8.5 PROGRAM DESCKIPTION 

i 
PURPOSE THE y THIS PROGRAM IS TO alive, INSIGHT 
-----=- ON FL TIOHALLTY OF THE HAROWARE AND TO GIVE CREDENCE 

TO THe FIRMWHRE DESIGN. IT Tr WILL BY pera PROVE 
WHICH SIDE OF THE FE PROSLEM LIE 

OR HAROWASE DECOR TBH. 
ba aad 

THE FOLLOWING IS A DESCRIPTION OF THE PROGRAMMING TECHNIGES USED- 
IT IS BROKEN DOWN BY THE NEAREST DISCRIPTIVE ROUTINE- 

~~------KEYBOARD & PRINTER 1/0 -------- 

ON “WEI 
SOF TARE 

MESG: THIS ROUTINE PACKS THE TYPE QUT MESSAGE IN BUFFER AREA - 
LOOKS YO SEE IF PRINTER IS BUSY - IF NOT PRINT S AND 
RESTORES BUFFER AREA UNTIL MESSAGE IS COMPLETE 

IF BUSY, IT PACKS BUFFER AREA UNTIL FULL, WAITING FOR 
THE oer PRINTABLE TASK TO COMPLETE. 

THIS APPROACH PROHIBITS MESSAGE INTERWEAVING. USES PROUT: 

PROUT: THI Route pes DATA TO PRINTER BASED UPON TTY FLAG 

eo a ee ee But FIRST Tr CHECKS FOR CERTAIN CONS 
TROL CHARACTERS. 

tP - JUNP TO RESTART TO RESELECT PARAMETERS. 

N COMMAND (TCMACT) ACTIVE = SET ABORT 
(TCMOARB) 

tC - WHEN COMMAND (TCMACT) NOT ACTIVE = PRINT \ 
& RESET BUFFER PTR. 

A C/R DELIMITS TTY_COMMAND - TCMACT IS SET -_NOW IF YOU 
CONTINUE TYPING - TCMACT BEING SET WILL NOW THROW AWAY 
THOSE CHARACTERS. 

=-----MONITOR PARAMETER SETUP ------ 
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SYSINT: THIS ROUTINE CLEARS THE THE WORLD, SETS UP TTY KEYBOARD 
& PRINTER VECTOR AREAS. 

SER MEMORY TIME OUT & MEMORY MANAGEMENT ERROR VECTOR 

CLEARS OUT SYSTEM BUFFER AREA & SETS UP TTY BUFFER POINTERS. 

----GETS DX ADDRESS - CHECKS FOR LIMITS SAVES IT IN UNAOOR: 

----GETS DX VECTOR - DITTO 

GETS DEVICE SS_IN - ACCEPTS RANGE OF DEVICE 
ROORESSES MUST NOT EX 8 - SEPARATED BY A COMMA 

SAVES START DEV ADO IN SDEV 
SAVES END DEV ADD IN EDEV 

~---CHECKS FOR LEGAL TERMINATOR IE. C/R 

----GETS CHANNEL TYPE MOR S ‘ 

----CETS ANSWER WHETHER MEMORY MANAGEMENT? Y OR N 

IF YES, SET UP VECTOR 4 AND TEST FOR EXISTANCE OF MEMORY 
MANAGE MENT. 

----GET BUFFER RELOCATION IN ,000°S (THOUSANDS) 

# CHECKS FOR BOUNDARY 20000 PR GREATER 

# CHECKS FOR MULTIPLE OF 2000 

# CHECKS TO SEE IF NUMBER IS VALID WITHIN MEMORY MANAGE- 
MENT AND COMPARES WHETHER M/M WAS SPECIFIED. 

—--GET_TEST TYPE - FRIENO OR e848 - STORE 1N TSTTYP: - IF 
FRI ASK NEXT QUESTION, IF e848 JUMP TO INIT: 

—---SEPARATE 1/0 BUFFERS? Y OR N 
STORE IN IOGUF: 
IF Y RSK ry 

o---FILL CHARACTER IN HEX | 
SAVE IN FILLCH 
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~-=--MONITOR SETUP SUBROUTINES----- 
NOM: NO MEMORY MANAGEMENT AVAILABLE. 
MMERR: MEMORY AANAGENENT TRAP OUT ROUTINE 

CLEAR WORLD 
TYPE OUT ERROR MESSAGE 
HAL 

INITRT: PRINTS MESSAGE - WAITS FOR INPUT - GETS IT OR IF IT IS 
A C/R - DEFAULTS. 

COTB: GOBBLES CHARACTERS FROM INPUT BUFFER AREA - CONVERTS TO 
OCTAL AND SAVES RESULT IN R3 - THIS ROUTINE DOES NO 
GAHER GHECKING THE CODE FOLLOWING UNIT EXAMINE R3 FOR 

CHTB: GOBBLES CHARACTERS FROM INPUT BUFFER AREA CONVERTS HEX 
TO OCTAL AND SAVES RESULT. STORES AWAY TERMINATOR IN RY 

THE TERMINATOR SHOULD BE EITHER A C/R OR A COMMA. 

a--~-PRE CAM INITIALIZATION---- 

INIT: SET UP MEMORY TIME 
----SET UP Dx s5 Tees VECTOR ADORESS WITH 

OxISR. WAS RELOCATION CIFIED - IF NOT START 

----TEST FOR MEMORY MANAGEMENT. 
~---IF YES - SET UP MEMORY MANAGEMENT REGISTERS AND ENABLE 

MEMORY MANAGEMENT. 

~---SET UP SPW TABLE 
LOAC DXOS WITH BUFFER OFFSET (DEFAULT = 20000) 
CALCULKTE ADORESS OF DST TABLE - SAVE AT DSTOFF 

----SET UP SP Oe Se MOVE UCHK FOR T'VALIO DEVICE 8’S 
MOVE DST ADDRESS 10 VALIO DEVICE 8’S 

SPW TABLE = 400(8) WORDS. 

----CLR TUMBLE TABLE & DUPLICATE TUMBLE TABLE. 
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= 400(8) WORDS 

OTT = 400(8) WORDS 

----SET UP OST TABLE 
FIRST ll. BYTE ot OAT TONS FILL IN WITH VALID COMMANDS. 
REMAINDER DST 
DST = 128. WORDS = eS&. BYTES 

-~--SET UP FILL CHARACTER 

~~ COMPUTE MAX NUMBER OF DEVICES +1 
SAVE AT MAXDEV: 
DEVCON = FIRST DEVICE -1 

BRT eres, up DEVICE BUFFERS 

nae E Tie FIST ORVICE 0 IM THES, TELE BUFFER 
-~--CREATE & SAVE ADDRESS OF INPUT/DISPLAY BUFFER IN DEVICE 

BUFFER AREA. 
CREATE & SAVE ADORESS OF OUTPUT/DISPLAY BUFFER IN DEVICE 
BUFFER AREA. 

----FILL OUTPUT/DISPLAY BUFFER WITH Pte CHARACTER 
NOW CHECK IF ALL DEVICES HAVE HAD THEIR DEV.CE STATUS 
Burren TABLES GENERATED - IF NOT, REPEAT INIL30: THRU 

- REMEMBER MEMORY MANAGEMENT HAS BEEN TURNED ON- 

CREATE EXTENDED ADORESS BITS AND SAVE AT XADDR: SET 
FIRST TIME THRU FLAG - QUESTION/ANSWERS WILL ONLY BE 
GENERATED IF LA 1002 B START. OR HITTING ¢S ON TTY KEYBOARD 

on =-THE EXEC: SYSTEM EXECLTIVE/BACKGROUND -------- 
(A WAIT ROUTINE) 

EXEC: CLR SYSTEM FLAGS 
“---ANY COMMANDS TO EXECUTE? I F YES GO TQ EXEC20. OID THE 

OX ABORT AN OPERATION ~- IF NOT SPIN HERE 
S 
SPIN 
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=~--ALWAYS COME HERE AFTER TELETYPE INPUT HAS SET TCMAC 
THIS ROUTINE DISPATCHES YOU TO THE COMMAND T 
NOT AN AC CED TLE aysren COMMAND = ? 

---TYP --- 
(ENTERED VIA Y KE YBOARD } 

RUN OX COMMAND 

RUN: CHECK IF OX IS ENABLED - 
IF YES, TYPE * AND (BELL)--RETURN TO EXEC AND 

WAIT FOR ANOTHER TTY COMMAND. 

FUR TO oOo ee. 

CLR OXCS 
INC OXCS - GO 

CLR DEVICE STATUS BUFFER TABLE 
(SCMD 
SLCMO 
cot n (NOT SCURS, SINTB, SOUBF, SONLF) 

a 
SRBYTC 
SRORG 
SMINS) 

OC THIS FOR ALL DEVICE STATUS BUFFER TABLES (BRSED ON 
MAXDEV: ) 

CLR DXACT, CHOCHF, DXABFL 

CLR TUMBLE TABLE 8&8 DUPLICATE TUMBLE TABLE 
SET EXTENDED ADORESS BITS IN DxCs 

CHECK FOR CHANNEL TYPE 

IF SELECTOR CHANNEL SET BUSY ENABLE IN DXCS 

SET INTERRUPT ENABLE & ONLINE IN OXCS 

RETURN TO EXEC 
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STOP OX COMMAND 

STOP: PICK UP NEXT TTY INPUT CHARACTER FOR THE MODE. 
WHAT IS IT? 
CR = GRuNeH © CONVER? AND PRINT CURRENT DEVICE & 

IN HEX PAI NT 13 x REGISTERS CONTENTS. 
CLR Raber FLAG ¢ ¥ASFL), CLR CONE 
RESET DX, SET GO, RETURN TO EXEC. 

0 = SET THE STOP FLAG (DXSTPF), TEST WHETHER STOP HAS 
TAKEN PLACE, IF NOT . WAIT UNTIL DXSTPF HAS BEEN 
CLEARED ( TYPICALLY THE PCHEND: ROUTINE WILL CLEAR 
DXSTPF (DXISR:)) , DISABLE OX , RETURN TO EXEC 

E = SAME AS D EXCEPT (TYPICALLY PESENO: OR 
PCHEND: ROUTINES WILL CLEAR DXSTPF (DXISR:)) 

SAME ASD EXCEPT ( TYPICALLY PCHIS: ROUTINE 
WILL CLEAR DXSTPF (DXISR:)) 

-_
 

" 

ANY OTHER CHARACTER = AN ILLEGAL CHARACTER 

DUMP COMMAND 

DUMP: PICK UP THE NEXT SEQUENCE OF OCTAL NUMBERS OR NEXT CHARACTER 
FROM TTY INPUT BUFFER AREA. 

(GLIMIT: Xo {ST oe: IF THEY ocTe NUE RS TE ES: (SAVE IT); IF 
FSMINE IF IT 16 AN "IT." 

AOE NOT See Or These  OTYPE ERROR MESSAGE 
(SAVE IT) OCTAL NUMBERS, _ IST ADDRESS GIVEN = SADOR 

2ND ADORESS GIVEN = EADOR. 
IF “T" -CHECK FOR 2ND T ATE STARTING ADORESS | 

OF SYLICATE TT (TIPTR +} 
(SAVE) OTT2 = SAOOR 

IF oF NOW CHECK FOR N - CREATE STARTING & ENDING ADDRESSES 
DEVICE O INPUT BUFFER TABLE 

SING IF (DEV 0) = SADOR 
SAODR + 481. = ERODR 

IF "O° - NOW CHECK FOR T - CREATE STARTING AND ENDING 
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ADDRESSES OF DEVICE 0 CUTPUT BUFFER TABLE 
SOUTS (DEVO) = SACOR 
SADDR + 479. = EADOR 

NOW Sa DMPROR: TO CONTAIN THE RODRESS OF THE 
CORRECT ROUTINE CIE ASCII DUMP, EBCOIC, HEX, OCTAL) 

CHECK 70 SEE IF IT 1S 8.17 Du - IF YES DUMP D 
IN REVERSE - USES BOORE SS iN DMPAOR. COATINUES DUMPING 
(PRINTING) UNTIL BEGIN TT IS SEEN. 

IF_NOT A TT DUMP - CHECK FOR A LEVICE 8 SPEC FIED - IF 
NOT JUST DUMP DEFAULTED LIMITS GET THE DEVICE &, CRUNCH THE 
COON ToD. SADOR & EADOR TO POINT TO THE PROPER DEVICE 

CONVERT AND DUMP IT. STOPP 
RETURN TO EXEC.; LOOKING 

FILL COMMAND 

FILL: PICK UP CHARACTERS FROM TTY INPUT BUFFER AREA - PERFORMS 
VERY SIMILAR 70 THE DUMP COMMAND EXCEPT IF FILLS AREA WITH THE 
SPECIFIED FILL CHARACTER (FILLCH) 

USE ONLY THOSE FILL COMMANDS AS SPECIFIED IN THE TEXT - ANY 
OTHERS MAY OBLITERATE THE CORE. 

BASICALL’ THIS IS USED TO FILL THE OUTPUT OR INPUT BUFFER AREA 
WITH FILL CHARACTER (FILLCH) 

ING a AOR 
FOR MORE COMMANDS TO EXECUTE. 

ACCESS COMMAND 

ACCESS: OPENS CORE LOCATION, ALLOWING IT TO BE MODIFIED WITH NEW CONTENTS 
™ RETURNS YOU TO THE EXEC, A C/R OPENS NEXT LOCATION ETC. 

-VERY SIMILAR TO “OOT* - 

ENABLE DEVICE 

ENABLE: GETS THE TYPED DEVICE # IN HEX 
CLEARS THAT DEVICES STATUS TABLE 

CLR SSENSE CLR SONLF 
RETURN TO EXEC 

KILL DEVICE 

KILL: GETS THE TYPED DEVICE 8 IN HEX 
MOVES A "1" INTO SONLF 
MOVES A UNIT CHECK INTO THE SPW TABLE 
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RETURN TO EXEC. 

INPUT COMMAND 

INPUT: CHECK FOR FRIEND OR §? - 2848 ONLY GET DEVICE @ 
IN HEX FROM TTY INPUT BUFFER. 

SUT THE START CHARACTER IN DEVICE BUFFER AREA (SMI=112) 
SAVE DATA LOCATION (SNINS) 
Inc a GURSOR POSITION 

OF SCREEN (SCURS=478.) IF YES. PUT EOM 
Oe bos N THE BUFFER AREA, INC CURSOR ERSITION. QUEUE 
A READ REQUEST (SRORQ) 

PUSH STRACK (CREATE PHONEY INTERRUPT) 
JUMP DXEXEC 
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~~ RRL CGC BIEFEG gy ne ors 
ROJTING WHEN THE TUMBLE TABLE ENTRY (TT1=DXDS) IS EXAMINED. } 

SYSTEM RESET 

PSYSRT: CLEAR DEV CE STATUS BUFFER TABLE. SETUP DISPLAY BUFFER 
AREA WITH FILL CHAR. 
D0 THIS FOR ALL DEVICES 
CLR IVE FLAGS Age CHAINING FLAG (OXACT & CMOCHF) 

IN TT 
IF NO MORE TT ENTRIES - GO TO OXEXEC. 

SELECTIVE RESET 

PSELRT: CLR DEVICE STATUS BUFFER TABLE 
FOR THAT DEVICE + SENSE 

IT IS A SEL RESET ISSUED AGAINST THE CURRENT ACTIVE DEVICE. 
PROCESS ANY MORE TT ENTRIES THEN GO TO DXEXEC. 

INTERFACE DISCONNECT: 

PINDSC: IF DEVICE WAS ACTIVE, ITS DEVICE STATUS TABLE WILL BE 
CLEARED - IF NOT ACTIVE, IGNORE CMO. 

IF ACTIVE - QUEUE CE! DE IN SCMO 

(TYPICALLY IBM WILL INTERFACE DISCONNECT A DEVICE EVEN 
THO THE DEVICE WAS NOT ACTIVE) 

IF ACTIVE - CHECK FOR CMOCHF: 8 GXACT: FOR THAT PARTICULAR 
OEVICE - IF YES CLR BOTH FLAGS - ONLY ONE DEVICE AT A TIME 
CAN HAVE CHD CHAINING AND/OR OX ACTIVE SET. 

IF NO MORE TT ENTRIES - GO TO DXEXEC. 

STATUS ACCEPT 

PESENT: WAS LAST CMD A WRITE? IF SO, FORMAT THE DISPLAY (OISCTL) 

WAS ATTN ACCEPTED? - IF YES, SET SRDRQ (READ MANUAL 
INPUT REQUEST) 

IF NO, CONTINUE 
CLR OUT’SLCNO (LAST CMO)(SET ONLY ON A WRITE) 
CLR DXACT OXACTIVE FLAG 
CLR DEVICE STATUS BUFFER TAQ&LE 
TEST FOR CMOCHN (TT1)(OXDS) - IF YES, SAVE DEVICE # IN 

IN CHOCHE (ONLY one DEVICE AT A TIME CAN 
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WAS A SE SPECIFIED? (STOP ON ENDING SEQ) - IF YES, CRUNCH 
OX_- IF NO, AND NO MORE TT ENTRIES GO TO 
DXEXEC 

NON-EXISTANT MEMORY - FATAL ERROR 

PNXM: str THE DX FROM INTERRUPTING 
ORT FL T_RB AG 

PIT FROM DXISR - GO TO MONITOR WAIT STATE CEXEC). 
(00 NOT PASS THRU DXEXEC ROUTINE - JUST ABORT) 

PARITY ERROR 

PPARER: WAS STOP ON PARITY ERROR SPECIFIED? 
THE PROGRAM (PARSTP: =0) HAS BEEN PRESET TO YES 
IF YES - CRUNCH DX 
IF_NO (PARSTP: =)0) QUEUE A UNIT CHK TO SSTAT (STATUS WORD) 
RETURN TO OXISR AND CONTINUE CHECKING TT1 

EVERYTHING OK UP TO THIS PQINT 
CHANNEL INITIATED SELECTION SEQUENCE 

PCHIS: ws asl (STOP on ISS) SPECIFIED? 
YES. CRUNCH 

CMORE* YES, ol? DEVICE ONLINE? 
INTREQ IN SSENSE 

; Caocre? IF YES, CLR CMOCHF 
ANY MORE TT ENTRIES? - IF NO, GO TO DXEXEC 

ERROR 
IF NOT, SAUST Be ILLEGAL CMO = SET BUS OLT IN SSENSE 
IF YES, SET SCMORJ (COMMAND REJECT) IN SSENSE 

CMOCHF? YES. CLR CMOCHF 
ANYMORE TT ENTRIES, NO, GO TO DXEXEC 

CMOREJ? NO, THEN PROCESS CMD (TT2 CONTAINS CMD) 

IS THIS A TIO cro? IF YES, IGNORE, CHECK CMOCHF ETC, 
ANYMORE TT? NO? GO'T0 DXEXEC 

1S THIS A NOP CMD? a YES, IGNORE, CHECK CMOCHF ETC, 
TT ENTRIES?, NO GO'TO DXEXEC 

TS THIS A VALIO CMD? NO - RBORT DX(DXAB: Bee geXtT FROM OXISR & 

YES - wele to (7 (TT2) TO SCMO 

IS CMDCHF SET? YES. CLR CMOCHF 
ANYMORE TT ENTRIES, NO? GO TO DXEXEC 
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CHANNEL END, PREPARE ENDING SEQUENCE RESPONSE 

PCHEND: CLR OXACT 

< STOP_ON DATA TRANSFER DONE? YES, STOP DX 
QUEUE CEDE TO SCND 

eTRAET DXBYTE COUNT (DXBC) FROM SRBYTC 
Was T A PARITY ERROR? IF YES 
QUEUE EQPCHK TO SSENSE (EQPCHK = 20 ) 

(LOOP) ANYMORE TT ENTRIES? NO, GO TO DXEXEC 

CONTROL UNIT END 

PCUEND: CLR OXACT 
USED o ah

 a 

LOe 
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TRACK OF REMAINING BYTE COUNT (SRBYTC) 
TRACK OF CURRENT BUFFER POINTER (MULTIPLEXER CHANNEL ) 
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--- DXISR (DX118 INTERRUPT SERVICE ROUTINE) --- 

THE OX SHOULD MAKE ENTRIES IN TT - INTERRUPTS VECTORING 
THRU WHEN PSW IS « DX11B 

OXISR: CHECK IF ZERO TT ENTRY UPON INTERRUPT 
IF ZERO - ASSUME TT ENTRY HAS ALREADY BEEN PROCESSED - 
RETURN FROM INTERRUP 

IF NON-ZERO. CLEAR “DONE” (OXCS) FOR EVERY TT ENTRY 
- SAVE FIRST TT ENTRY IN DUPLICATE TT (OTTI) &TTI. 
SAVE SECOND TT ENTRY IN DUPLICATE TT (OTT2) afte. 
CLR BOTH TT ENTRIES TO SIGNIFY THAT THEY WERE PROCESSED. 

NOTE: TTA CONTAINS CONTENTS OF DXDS...TTe CONTAINS CONTENTS 

PICK UP OTTe AND CHECK FOR VALID DEVICE # (TT2=DXCA) 

THE OROER IN WHICH THE FIRST TUMBLE TABLE ENTRY 1S. PROCESSED 
1S IMPORTANT. CHECK FIRST FOR SYSTEM RESET Y ERR 
ETC. THEN CHECK FOR CHANNEL INITIATED SP BUERCE benel OER, 
CONTROL UNIT ENO. (PERFORM ACCORDING TO TTi (OXDS)) 
# CHECK FOR As T IN TTL (D 

IF 0 SYSTEM ReOeT (PSYSRT: ) 
& SELECTIVE eRe ets ( 

GO 
s CHECK FOR INTERFACE DISCONNECT? (DXDS) 

® NON-EXISTANT MEMORY? (DXDS) 

E? (OXDS) 
IF YES , GO TO TCHIS: (EVERYTHING OK UP TO THIS POINT). 

# CHRINNEL END?’ (OX0S) 

# CONTROL UNIT END? (OXDS) 
IF YES, GO TO TCUEND: 

INITIAL SELECTION SEQUENCE REJECT? (OXDS) 
nO? I EN*RY,.. TREAT 
GET NEXT TY ENTRY AND DO 
INITIAL SELECTION SEQ WAS 
UNIT ENO 10 360 (QUELE A 
STATUS BUFFER TABLE) 
~YOU WILL STAY IN THIS SECTION OF CODE UNTIL ALL TT ENTRIES 
MVE GEEN PROCESSED. WHEN "HERE ARE NO MORE TT ENTRIES TO 
PROCESS ....JUPP TC OXEXEC:. 
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~-~DXEXEC: OVERVIEW ( C™O DISPATCH SECTION 
OF THE OXISR) --- 

= HAS THE PRIORITY LEVEL AT 7 PREVENTING ANY MORE INTERRUPTS. Ox 
S PROCESSED ALL THE TT ENTRIES BEFORE GETTING INTO THIS CODE 

I 
- 1 HA 

REMEMGER; THROUGHOUT THE QXISR_ INTERRUPT peRWICe ROUTINE, 
AS A RESOLT OF SEQVICING TT ENTRIES, THE PROGRAM HAS 
BEEN SETTING OR PUTTING SPECIFIC #°S IN THE DEVICE'S 
STATUS BUFFER AREA. THESE COMMANDS OR WHATEVER WERE 
BEING QUEUYED FOR DXEXEC: PROCESSING. HOPEFULLY, AS 3 TT 
wes SERVICED S 
REFLECT THe TRUE STATUS THAT MUST BE PRESENTED TO 30 
CHANNEL. (I KNOW THAT MAY BE DIFFICULT TO REMEMBER). WELL, 
NOW IS THE TIME TO PROCESS THESE QUEUED COMMANDS. 
fr CAN EXIT FROM THE CXISR: BY SEVERAL PATHS; EXECUTING 

COMMAND. SEND “ATTENTION COMMAND CHAINING, OR A 
OYSTER RESET, INTERFACE DISCONNECT, ETC.. 

HE Oxex XEXEG ROUTINE FIRST DETERMINES WEE THER THE CHANNEL 
OR OR MULTIPLEXER (CHTYPE = “M™ OR “S") 

TYPICAL SELECTOR COMMANDS (FOR EACH DEVICE 8) 

WRITE FULL Breer (SCMO = 1) 
RERO MANUAL INPUT (SCMO = 2) 
ENDING SEQUENCE (SCMO = 3) 

(SCM = 4) 
ITE LINE ss (SCMo = 5) 

READ FULL BUFFE: (SCMD = 6) 
ERASE COMMAND (SCMO = 7) 

TROL UNIT ENG (SCMO =10) 
NO ATTN TO 360 (SCMD =11) 

READ SHURT MANUAL INPUT (SCMO =12) 

TYPICAL MULTIPLEXER COMMANDS (FOR EACH DEVICE #) 

WRITE FULL BUFFER (SCMD = 1) 
"READ MANUAL INPUT (SCMD = 2) 
ENOING SEQUENCE (SCMO = 3) 
SENSE COMMAND (SCMO = 4) 
WRITE LINE ADDRESS (SCMO = S) 
REAQ FULL BUFFER (SCMO = 6) 
ERASE COMMAND (SCMO = 7) 
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CONTROL UNIT END (SCMD £10) 
SEND ATTENTION (SCO sh] 
READ SHORT MANUAL INPUT (SCMO =!2) 

~---SELECTOR/MULTIPLEXER COMMAND DESCRIPTION ---- 
---- SELECTOR CHANNEL ---- 

SEX: 15 THERE ANY COMMANDS TO EYECUTE (PER DEVICE)®, IF NO, CHECK 
( ; MUST EXIT IN ORDER TO 

OROP_ THE SSOR LEVEL). "RESULTANT OXISR INTERRUPT WILL 
EN 

Q CHECK 19 Set OF THE ATTENTION FLAG (SRORQ) 
CE IS SET. IF YES. QUEUE A “SEND ATTENTION™ 
F NO, RETURN TO DXEXEC AN REPEAT FOR MEXT DEVICE 
, Al DEVICES HAVE BEEN SERVICED BEFORE 

A 
F 

COMMAND TO EXECUTE (SCMD=xXx); GO TO THAT 
ROUTINE SPECIFIED BY THE COMMAND. WHEN COMPLETE. ..EXIT 

------DESCRIPTION OF COMMAND ROUTINES (SELECTOR)----- 

WRITE LINE RODRESS 
WAITE FULL BUFFER 

SWRITE : SET _ UP THE ADDRESS 

CHD 

LAG ! 
ON & GO_IN DXCS 
AND WAIT FOR NEW TT ENTRIES 

SIGNIFIES TO THE PRESENT ENDING 
HAT IT MUST FORMAT THE DISPLAY (DISCTL) 

READ COMMAND (REAO FULL BUFFER) 

SET UP THE AOORESS OF THE OUTPUT BUFFER AREA (SOUTB) 
INTO DXBA. SUB’RACT PHYSICAL OFFSET. 
. SET Bytg COUNT IN DxBC 

SET DEVICE ADORESS IN DXCA 
CLR SSENSE 
SET DEV ACTIVE FLAG (DXACT) 
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SET OUTPUT FUNCTION & GO IN OXCS 
EXIT FROM OXISR ANDO WAIT FOR NEW TT ENTRIES. 

READ MANUAL INFUT 
REAC SHORT MANUAL INOUT 

SSP: IS IT FRIENO? IF YES, TREAT AS READ FULL BUFFER 
{ 

| my you SPECIFY A READ "eet T? NO ASSUME THE 
VEN FiSOL ICITRTED ST (POLL) SENO BACK 

AN ENDING SEQUENCE ( 

IF READ REQUEST WAS SET-PROCEED - 
CLR SRORG 
SAVE LAST COMMAND 
SET UP STARTING ADORESS - MOVE SMINS TO DXBA 
SUBTRACT PHYSICAL OFFSET FROM OXBA 
CALCULATE BYTE COUNT AND SET DXBC 

IF BYTE COUNT IS ERRONEOUS - JUST SEND AN ENDING SEQUENCE 
COMPUTE DEVICE ADORESS AND SET OXCA 
CLR SSENSE 
SET CEVICE ACTIVE FLAG (DXACT) 
SET OUTPUT FUNCTION ANO GO IN OXCS 
EXIT FROM OXISR AND WAIT FOR NEW TT ENTRIES. 

PRESENT ENDING STATUS TO CHANNEL 

ESEQ: QUEUE CE & DE TO SSTAT 
CALCULATE DEVICE ADORESS AND SET DXCA 

CHECK FOR UNIT CHECK BIT SET. IF YES, QUEUE SSTAT WITH 
UNIT CHECK ONLY 

IF MOVE SSTAT TO DX0S 
SET rates FUNCTION & GO TO DXCS 
SET DEVICE ACTIVE FLAG (DXACT) 
EXIT FROM OXISR WAIT FOR NEW TT ENTRIES. 

PRESENT CONTROL UNIT END 

CONUNE : QUEUE ) CONTROL UNIT TO sraT oxen 

GEck rarer te a eit Se ef 
IF YES, GUE UE SSTAY WITH UNIT CHECK ONLY 
IF NO, MOVE SSTAT TO DXx0S 
SET STATUS FUNCTION 8 GO TO Oxcs 
SET DEVICE ACTIVE FLAG (DXACT) 
EXIT FROM OXISR AND WAIT FOR MEW TT ENTRIES. 

ERASE COMMAND 

ERASCH: At’ EBCDIC THROUGHOUT OUTPUT DATA BUFFER (SOUTB) 
CLEER CUFSoR Eee ITION (SCURS) 

STE A EEE DE TO SCMD (CRUNCH WHATEVER WS IN SCHD) 

14:48 PAGE 64-3 
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DO AN ENDING SEQUENCE - (ESEQ:) 

SENSE COMMAND 

SENSCM: MOVE THE ADORESS OF THE SENSE BYTE (SSENSE) TO DXBA 
COMPUTE DEVI pOORS SET OXCA 

ee be 50 reife fo oie 
EXIT FROM OXISR AND WAIT FOR NEW TT ENTRIES 

~---- MULTIPLEXER CHANNEL ---- 

MEX: IS COMMAND CHAINING SPECIFIED? (CMDCHF) IF oF} EXIT FROM 

GE pd area iw 
STATUS AC pes UNIT ENO wtu 
TERMINATE “EnTED, IN A eae Se NCE) 

GO TO DEVICE AND FIND OUT IF THERE IS A JOB TO DO 
TF NOT UE UE “ATTENTION” IFF ATTENTION IS REQUESTED (SRDRQ=1) 

EXECUTE COMMAND. 

~----DESCRIPTION OF COMMAND ROUTINES (MULTIPLEXER) ----- 

THOSE THAT ARE COMMON TO THE CTOR CHANNEL WILL NOT 
BE EXPLAINED HERE - REFER BACK TO SELECTOR 

WRITE FULL BUFFER 

N DXCS 
EXIT FROM DXISR AND WAIT FOR NEW TT ENTRIES 

IN PR 
T 

IF THERE WAS A WRITE PROGRESS JUST CONTINUE 85 reove 
rit SRBYTC = 0, THEN SET UP TO MAXIMUM INPUT BUFFER ; | 



03 
MAINOCC-11-O02DXI-A NEW DX11-B RESPONDER MACY11 27(732) 27-OCT-76 14:48 PRGE 64-5 
OZOX1A. CNB PROGRAM DESCRIPTION 

YTC_IS DE2 D BY_THE FOLLOWING TT ENTERED 
ROUTINE. OBR BARE CONTROL UNIT ENO ( NO)) 

SBUFA IS INCREASED BY THE SAME ROUTINE (PCUEND) 

A 360 WRITE (MUX) WILL TRANSFER 4 BYTES AT A TIME 

SERENE CPESEROS TweT IT AUST FORMAT THE DISPLRY 
RERO COMMAND 
MREAD: SAME BASICALLY AS MWRITE EXCEPT IT USES SOUTB AND SETS 

OUTPUT FUNCTION & GD IN OXCS 

READ MANUAL INPUT COMMAND 
MSRMI: FRIEND OR B48 

IF FRIEND--JUMP TO “READ FULL BUFFER” (MREAD:) 
IF 2648, WAS READ REQUESTED 7 NO- ASSUME NOP AND 
QUEUE AN ENDING SEQUENCE TO CHANNEL (ESEQ:) 

IF READ REQUESTED = YES (SRORQ =1) SAVE CMO FOR DISPLAY 
CONTROL (SLCMD) 
COMPL'ITE AGDRESS OF OUTPUT BUFFER 
COMPUTE THE BYTE COUNT 
GO TO READ (MREAD: } 

NOTE: AFTER TRANSFER OF THE 4 ale t He OXBC | 7 a TO ZERO 
ATING A RoNTRae END'TT ENTRY (P 
YTC WILL BE DE MENTED BY 4 AND SBUFA WILL BE 

INCREMENTED BY 4-- THIS APPLIES 70 ALL THE SELECTOR OR 
MULTIPLEXER READ OR WRITES IF THE DX HRROWARE IS 
FUNCTIONING CORRECTLY. 

=--MISCELLANEOUS ROUTINES --- 
RSCOMP: THCSE ROUTINES SPIT OUT THE CHARACTER 
EBCOMP: EQUIVALENT THE ORTG oc 
eS: IN ASCII, EBCDIC, HEXIDECIMAL 

CISPLAY CONTROL ROUTINE 

OISCTL: WAS IT A READ MANUAL INPUT COMMAND (SLCMD=s2) IF YES, PICK 
UP SMINS. BACK UP. BLANK CHARACTER, SAVE SCURS & RETURN 
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Ne: LOARED IN_INPUT CO (ENTER DATA ON A 7260 SCREEN) 
N READ MANUAL INPUT CONMAND 

NS: USED IN PERFORM READ MANUAL COMMANDS 

WAS IT A_ SHORT READ MANUAL INPUT (SLCMO=12) 
F YES, JUST RETURN 

F NEITHER, THE COMMAND MUST HAVE BEEN A 360 WRITE. 

WAS IT FRIEND OR 284 §? 
IF FRIEND AND NOT SEPARATE 1/0 BUFFERS (IOBUF=0) 

COPY INPUT BUFFER me OUTPUT BUFFER 
IF FRIEND AND SEPARA Te dce RUFFERS (TOBUF=1) 

DON’T COPY INPUT BUF Q OUTPUT BUFFER 

IF 2848, GET ADDTESS OF START OF INPUT (SINSF) 
WAS THE LAST CMD A WRITE LINE ADDRESS? (SLCMD=S) 

SMT 
SMI 
SMI 

—
~
 

m
A
 

DX ABORT 

DXRB: 
CLEAR OX INTERRUPT ENABLE TO PREVENT ANY MORE INTERRUPTS 
SEY THE OXABLE FLAG T 
EXIT FROM OXISR 
(TYPICALLY CAUSED BY A SYSTEM ERROR (NON EXISTANT MEMORY, 

INVALID COMMAND ) 
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----DEVICE STATUS TABLE FLAGS----- 

DESCRIPTION OF THE DEVICE STATUS TABLE FLAGS. (THERE IS 
ONE FULL SET PER SPECIFIED DEVICE). 

1) THEY ARE BROKEN DOWN TO THEIR POSSIBLE CONTENTS 

2) HOW THEY ARE USED BY THE PERTINENT ROUTINE (CLOSEST 
SIGNIFICANT ROUTINE) 

FLAGS ome USED ACTIVELY BY THE PROGRAM TO KEEP TRACK 
OF SIGNIFICANT EVENT 

8 (---- IDLE = 0 (NO CORRAND 
(---- SWRITE: 8 MWRITE: 

3 

(---- SRMI: 8 MRNI: = - 
(core CEE = 3 
(--=- SENS = 4 

(so-- TE: & MWRITE: = S 
(---- SREAD: & MREAD: = § 
(---- ERRSCH: = 7 
(e--- QCLE = 10 # 
(---- "ATTENTION™ = il # 
(2--- SSRNI: 8&8 MSRMI: = le 

# PROGRAM GENERATED COMMANDS- THE REMQINING WERE AS A RESULT 
OF IBM 360/370 COMMANDS (TTe ENTRIES) 

HOW USED 

PESEND: USED TO QUEUE INFORMATION IN SRORQ & SLCMO FOR 
LATER PROCESSING 

MEX: & SEX: USED TO PERFORM THE 360 CMD - SET UP DX AND DO IT 
MMRITE: & SWRITE: USED TO SAVE LAST COMMAND IN SLCMD FOR LATER 

PROCESSING 
MSRNI: & SSRMI: USED TO SAVE LAST COMMAND IN SLCMO FOR LATER 

PROCESSING. 

SET UP IN USED IN CLEARED IN 

TISSRJ: PESENO: COEVST: ‘RUN: ,ENABLE:, 
PINOSC: SEX: KILL: ,PSYSRT: /PINOSC:, 
PVISS: inite: F WRITE: PESENO: ) 
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PCHEND: SSRMI: & MSRMI: 
ERASCN: 

SSENSE (2) 

SSENSE <---- INTREQ 2100 
(---- BUSOUT 240 
(---- SCMORY = 
(e--= EQPCHK : 

HOW USED 

USED BY 360 WHEN REQUESTING A SENSE CMD 
IE. SENSCM: MOV sSSENSE , dOXBA 

SET UP IN USED IN CLEARED IN 

PHIS: SENSCM: : 
PCHEND: NABLE : 

PSYSRT: 
PSELRT: 
SWRITE: 
SRERO: 
ERASCM: 
MWRITE: 
MRERO : | 

SSTAT (3) | 

SSTAT (ere- UCHK ze 
(enmee CENCE = 14 
(---- ATIN = 200 | (ere- CUE =40 

HOW USED 

USED 360 WHEN REQUESTING STATUS :WITH EXECEPTION BY 
OF Ne F ASYNCRONGUS PRESENTING OF STATUS (ATTN) TO 

IE. STOUT: MOV SSTAT, 20X0S 
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SET UP IN JSED IN CLEARED IN 

PPARER: STOUT: PSYSRT: 
SEQ: CDEVST: (RUN: , ENABLE: , 
ONLUNE : KILL: ,PSYSAT: SPINOSC:, 
SATIN: PESEND: } 

SCURS (4) 

SCURS = ( --=-— ANY & FROM O 70 479. (CURSOR POSITION) 

HOW USED 

INPUT: USED TO an ee OTE CURSOR POSITION TO CREATE OUTPUT TABLE 

MSRMI: & SSRMI: USED TO CALCULATE BYTE COUNT FOR USE JOXBC 

USED IN CLEARED IN 

INPUT: PSYSRT: 
SSRMI: DISCTL: 

ERASCM: 

SIN@F = (6) 

SINSF  <---- ADDRESS OF DEVICE INPUT/DISPLAY BUFFER 

DUMP: USED BY PROGRAM DUMP COMMAND TO ASCERTAIN BOUNDARIES 
OF THE INPUT BUFFER 

TL: USED BY PROGRAM TO CALCULATE BOUNDARIES FOR INPUT BUFFER 
MARITE: & SWRITE: USED BY PROGRAM FOR CALCULATION 

INIT: CINTI4YO: ) DUMP ; 
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SOUTB = (10) 

SOUTB <---- ADDRESS OF DEVICE OUTPUT/DISPLAY BUFFER 

HOW USED 

DUMP: Gee ae BY progke DUMP COMMAND TO ASCERTAIN 
S OF THE OUTPUT BUFFER 

INPUT: TO é CULATE START OF DATA ogaz ion FOR 
il ‘é The buf Put BUFFER FOR A SL8SEGUENT 

OISCTL: bee ey PROGRAM TO CALCULATE BOUNDARIES FOR ouTe Bur FER 
MREAD: & Senn: ot pean: USED TO CALCULATE BYTE COUNT 

0 AO) 
PSYSAT: USED TO CLERR OUT OUTPUT BUFFER AREA (WITH FILLCH) 
ERASCM: USED TO CLEAR OUT BUFFER AREA (WITH EBCDIC SPACE = 100) 

INIT: CINTI4O: ) DUMP ; 

SBUFA = (12) 

SBUFA  <---- CURRENT BUFFER ADORESS (FOR MUX CHANNEL ONLY) 

MSRMI: & MWRITE: & MREAD: USED TO KEEP TRACK OF CURRENT 
BUFFER ADORESS , INCLUDING MEMORY MANAGEMENT-- 
LORDED IN 0XBA 
ALSO USED TO CALCULATE BYTE COUNT (SRBYTC)-- 
LOADED IN OxBC 
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SET UP IN USED IN CLEARED IN 

PCUEND: MWRITE CDE VST: ( , 
MURITE: MREAD: E: , KILL: PSYSRT:, 
MREAD: MSRNI: PINOSC: , PESEND: ) 
MSRMI: 

SONLF = (16) 

SONLF = <---- ONLINE = 0 
(---- OFFLINE =1 

HOW USED 

PHIS: I© DEVICE IS OFFLINE-- QUEUE AN INTERVENTION REQUEST 
TO IBM CHANNEL (SSENSE ) 
~ WHEN CHANNEL TIMES OUT WHEN DX DIDN’T RESPOND - 
IT WILL PROBABLY SEND A SENSE CMD , THEREBY 
READING THE SSENSE 

SET UP IN USED IN 

ENABLE: = 0 PCHIS: 
KILL: = 1 

SRORQ (17) 

SRORQ ‘---- READ REQUEST 1 
(---- CLEARED = 0 
(---- REROD REQUEST ACCEPTED(360)= 2 
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MEX: 8 SEX: USED TO FORCE AN ATTENTION (11) RESPONSE 
Q IBM C L 

MSRMI: &SSRMI: USED 0 DETERMINE IF AN UNSOLICITATED 
IBM READ HAD TRANSPIRED-- IF YES, QUEUE AN 
ENDING SEQUENCE 

SET UP IN USED IN CLEARED IN 

INPUT: = 1 SEX: 8& MEX RUN: 
PESEND: = 1 SRNI Payer: 

SMINS (20) 

SMINS <---- ADORESS OF THE DATA POINTER (MANUAL INPUT READ? 

DISCTL: USED TO CALCULATE THE RELATIVE CURSOR POSITION (SCURS) 
MSRMI: & SSRMI: USED FOR STARTING DATA AODRESS FOR OXBA 

SET UP IN USED IN CLEARED IN 

INPUT: DISCTL: RUN: 
SSRMI: & MSRMI: PSYSRT: 
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TITLE 
-ENABL 
 ENABL 

MO3 
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7503 -SBTTL PROGRAM EQUATES GND DEVICE ASSIGNMENTS 

SYSTEM EQUATES 
7506 
7507 ooocc0 Ro s “0 
7508 000001 Ri 2 “i 

U = eo Bo: 
7Sil 00 RY z “4 
7Si2 o0000S RS = 4S 
7313 000006 R z “6 
mie Hae ae 
7516 177% PSH 177776 
751? 172340 KISARO = 172340 
7518 172356 KISAR? = 172356 
7519 172300 KISDRO = 172300 
7520 177572 = 177572 
7521 
7522 
7Se3 ; 
ree TELETYPE CHARACTER EQUATES 

752g 900015 CR = 15 ;CARRIAGE RETURN 
7527 000012 LF = le ;LINE_FEED 
7529 000040 SPACE = 40 
7529 C1L.¢ = 3 ; CONTROL 
7530 CTL.P = 20 ; CONTROL 
7531 002 1 cTL.Q = el CONTROL @ 
75328 3 ciL.S = 23 CONTROL S 
7533“ 0025 CTL.U = 25 CONTROL U 
7534 177 RUSCUT = 177 T 

» 
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ree ; ERED REGGE Ee Ee Ee a ES 

¢ ¢ ;* a 

7538 : i! DEVICE SUFFER LAYOUT (1 PER DEVICE) ' 

7340 PITititiiiitiiiiiiiiiiitiiiitiiietiiiiiit 

7541 i LOC O-61 = DEVICE STATUS T it 
7542 -# LOC 62-S43 = DEVI deuT BF FR Ps 
7543 4 LOC SS4-1023 = DEVICE OUTPUT/DISPLAY BUFFER % 
7344 RHEE EEE EEE ES EEE 696-4 ME eh SE ae SE ae BE a ES a 04a 9b 803k 08 90-04-48 SE SE SE 

745 : LAYOUT OF DEVICE STATUS TABLE 

7547 900900 ScmD sz 0 ; CURRENT DEVICE CORMAND 
7548 900001 SCM os | “LAST C 1F WRITE 
7549 90000 NSE = 2 ‘DEVICE SENSE BYTE (NOTE -- MUST BE EVEN BYTE LOCATION) 
7550 sstat_ = 3 “DEVICE STATUS 
7E5] 000004 = m *CURSOR POSITION 
7552 000006 otNpe z 6 sAOORESS OF DEVICE INPUT BUFFER 
7253 000010 SOUTB = 10 : SS OF DEVICE OUTPUT BUFFER 
7554 900912 SBFA = le : BUFFER PTR 
7555 900014 SRBYTC = 14 sRENE NING BYTE COUNT 
7556 000016 SOMLF = 16 CE ONIN INDICATOR O=ON-LINE 1=0FF-LINE 
7557 900017 SRORQ = 1? ep a, INPUT RE ST -- IF NON-ZERO 
roe O00G20 SMINS = 20 T OF MANUAL INPU 

7360 : LOCATIONS 22-77 ARE AVRILABLE FOR EXPANSION PURPOSES 

7562 
7563 
7554 : 
7555 : OTHER OX EQUATES 
75b6 : 
7567 BEV = RO sCURRENT DEVICE NUMBER 
7568 069393 OfAB Otis R3 *ADCRESS OF CUR DEV STATUS TABLE 
7559 O05004 TTl = RY tT TABLE ENTRY 1 
7570 90-305 Te z RS > TUMBLE TABLE ENTRY 2 

71 003003 CEDE Ox 3 “CHAN END & DEV E 
7572 062510 OCUE = 10 ‘CODE TO QUE CONTROL UNIT ENO 
7573 m5 NOP z 3 “NOP C 
7574 NEWLNE = 2s “NEW LINE CHARACTER 
7575 000 100 EBCOSP = 100 *EBCOIC EC 
7576 509112 SMI = ll2 START OF MESSAGE INDICATCR 
7577 300152 EOM = 152 "END OF MESSAGE INDICATOR 
7578 900050 LINSZ = 40. ;NUMSER OF CHARACTERS PER LINE OF 2260 DISPLAY 
7679 900014 NOLIN = 13. “NUMZER OF LINES PER 2260 DISPLAY 
7=20 600740 DiSPSZ = IN#LINGZ 'NUMGER OF CHARACTERS ON THE DISPLAY 
752} 00:00 TTSizE = Sle. “NUMBER OF ENTRIES IN TUMBLE TABLE 

7583 
7So4 : 
“E26 : 360 COMMAND EQUATES 

7587 000001 Crt z | :WRITE OATA APATA (FROM 360 ear 

| eeierd CMWTLA = 3 nite Ce: LINE pbbae ss. ¢ 0 Bobet) 
7550 O00C06 CMREAD = 6 ;REAO_ FULL BUFFER poe =] 19 %60) 
7591 000012 CMSRNI = 12 SHORT READ MANUAL INPUT (PDP-11 TO 360) 
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EQURTES AND DEVICE ASSIGNMENTS 

DX REGISTER ASSIGNMENTS & LAYOUTS 

OXOS OR TUMBLE TABLE ENTRY 1 (TT1) 

z 100000 ;PARITY ERROR DETECTED 
= 40000 ;NON EXISTENT MEMORY CONDITION 
= 20000 518M SELECTIVE RE-SET 
= 13000 18M austen RESET 
= 4390 ; 18M D INTERFACE DISCONNECT 
= 2000 ; UNIT CHECK WS PR eee TO THE CHANNEL ‘ 
= 1000 : CHANNEL PRESENTED TO THE CHANNEL 
= 409 ; BUSY Rais” PRESENTED TO THE CHANNEL 
= eco CHANNEL INTT SELECTION SEQ WAS COMPLETED 
= 10C CHANNEL ACCEPTED LAST STATUS 
= 4d ;CHANNE: DATA TRANSFER END 
= 20 0X DATA TRANSFER END 
= 19 ;INIT SELECTION SEQ WAS REJECTED 
= 4 SCHANNEL SPECIFIED COMMAND CHAING 
= e CHANNEL COULD NOT ACCEPT LAST STATUS 
= 1 ;CHANNEL COMMAND WAS REJECTED 

OXCA OR TUMBLE TABLE ENTRY 2 (TT2) 

BITS 15-8 = COMMAND (IF ANY) 
BITS 7-0 = DEVICE ADORESS 

OXCS CONTROL UNIT STATUS REGISTER 

= 4000 ;BUSY RENRBLE - FOR SELECTOR CHANNELS 
= 1000 ON-LINE INOJCATION 
= 400 CONTROL UNIT BUSY 
= 200 s DONE FLAG 
= 100 INTERRUPT ENABLE 

BITS 443 SET IF EXTENDED ADORESS IS USED >» 3ek 
8ITS e-0 THE FUNCTION TO BE PERFORMED 

;DX_ RESET COMMAND 
WRITE DATA TO THE 360 
READ DATA FROM THE 360 
SENO STATUS TO THE 360 we 

08 
te 

tt 

N
U
N
)
 

OXOS OFFSET AND STATUS REGISTER 

BITS 15-19 OFFSET OF SPW TABLE 
STATUS REGISTER DEF (SSTAT) - STATUS SYTE 

; ATTENTION 100 {STATUS MODIFIER 

8 
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7ENQ CUE = 40 “CONTROL UNIT ENO i 
7$S9 BSY = 20 ; BUSY 
7651 900010 CE = 10 : CHANNEL ENO 
7652 De = 4 iDevyc NO 
76 oe UCHK : ro uN 
76 I UEXP = I : UNIT EXCEPTION 
7655 ; 
7656 ; 

57 : 2848 SENSE BYTE (SSENSE) DEFINITION 

7659 009200 SCMORJ = 200 -COMMOND REJECT 
7650 500100 INTREQ = 100 : DEVICE OFF-LINE ~ INTERVENTION REQ 
7661 900040 BUSOUT = 40 BUS OUT -- PARITY ERROR DURING CHIS 
7bbe 000020 EQPCHK = 20 EQUIPMENT CHECK - PARITY ERROR DUR DATA TRANS 
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OZDXIA. CNB TRAP CATCHER 

(1) 001230 201232 WORD 42 
Ch) 601232 00000 HALT 

(1) 001234 0012% (WORD 42 
1) 061236 000000 HALT 

(1) 001240 901242 WORD 42 
(1) OCie42 od0d0c0 HALT 

(1) OO1244 901246 WORD. 42 
MW) ocl2e46 000000 HALT 

(1) 001250 901252 -WORD . #2 
(1) OClese O0c000 HALT 

(1) 001254 901256 WORD +2 
() 901256 000000 HALT 

(1) 001260 001262 WORD 42 
yD 001262 d00000 HALT 

(1) 001264 001266 -WORD .42 
(1) 001266 oecdcd HALT ] 

7677 000200 2200 
7678 oeo200 000137 001000 InP START ESTABLISH LOC 200 STARTING ADDRESS 



BOS 
MAINDEC-11-O2DXI-A NEW pxL1-8 RESPONDER MACYL1 27(732) 27-OCT-76 14:48 PAGE 65-21 
OZDX18. CM PROGRAN START-UP SEQUENCES 

7681 .SBTTL PROGRAM START-UP SEQUENCES 
é ; 
783 : NORMAL SYSTEM START LOCATION --1000 

76RS 001090 , 2 ‘5 
i PBB 001000 c0d4de START: &R SYSINT _ | NORMAL START UP . 

7688 : RESTART ADORESS -- REENTER ALL PARAMETERS -- 1002 

! Pea g0100e 00S037 013122 RSTART: CLR FTIMFL “RESET FIRST TIME FLAG TO FORCE PARAMETER REENTRY 
é , 
7b3 : SYSTEM GENERALIZED INITIZATION PROCEFDURE 

769 ; SET-UP STACK POINTER 
7695 ; REP /VEC OR AREA 
60 : SYSTE M GENERATED TRAPS 
7697 : ELETYPE (CONSOLE) VECTORS + STATUS REGISTERS 

| 7698 ; CLEAR IVE SYSTEM VARIABLES 
7699 ° Sef UP TYPE INPUT / OUTPUT BUFFERS 

a 001006 012706 212626 SYSINT: MOV eSSTACK, SP -SET UP THE STACK POINTER 
| 7702 001012 OOC00S RESET “RESET ALL DEVICES 

7704 
7705 
7706 , ; 

| 7707 : SET UP CONSOLE VECTORS 

a: 001014 012700 000060 , “oy #60, RE -START OF CONSOLE VECTORS 
7710 001520 b1g7e0 010732 MU? aTKdN (RD)+ *BEG OF TELE INPUT ISR 
7711 O01G% 61 MOV tro)+ “NEW PROC STATUS 
7712 001030 012760 011220 HOY «BISA (RO)4 ;BEG OF TELE PRINT ISR | 
713 001034 012710 000340 MOV e340, [RO ‘NEW FROC STATUS 

is : SET UP MISC TRAPS 

7717 OO1040 012737 0116%6 cooo04 ' MOV anT0,4 -MEMORY IME OUT TRAP 
7718 OO10%% 012737 G00340 0000% MOV #340,6 
7719 O010S4 Die? 37 011674 302250 MOV ire 250 -MEMORY .ANAGEMENT ERROR 
7760 001062 612737 OOOO O0Ucse MOV a0 

ree : CLEAR ALL VARIABLES 

7724 OO1070 012706 i426 , MOV :START OF VARAIBLES 
7725 OC!074 Cie701 O00e-2 MOV weno TeeTRT#2, Ri’ ;& OF VARAIBLES TO CLEAR 
772% 001100 105020 10S: CLRB 3s (ROD + CLEAR A BYTE 
7727 001132 605.30} DEC R} BONE? 
7728 OOO O01 BNE 108 "NO, CONTINUE CLEARING 

770 SET UP TELE BUFFER POINTERS 

7732 001106 012737 012630 012732 ° MOV aTBUF  TPTR i TEL INPUT POINTER 
7733 001114 012737 012734 613036 MOV B8BFS’ PFPTR “TELE OUT FETCH PIR 
7734 OOlle2 012737 012734 013040 MOV PBF S| PPFTR TELE OUT PUT PTR 

770 ; ENABLE TTY 



MAINDEC-11-O2DxI-8 NEW 0X11 8 RESPONDER 
CMB PROGRHM 

0S2777 
005037 
00$737 
001402 
000137 

START-UP SEQUENCES 

OC0100 011306 
177776 
Ol3lee 

oC2014 

MACY11 27(732) 

BIS 8190, d7KS 
CLR PSw 
TST FIIMFL 
BE GETPRM 
JMP INIT 

27-0CT-76 14:48 PAGE 65-22 

;ENABLE TELET NPUT 
;CLEAR THE PROCESSOR STATUS WORD 
;FIRST TIME THROUGH? (MUST PARAMETERS BE REENTERED?) 
;YES, FORCE USER TO ENTER ALL PARAMETERS 
;NO, "RESTART TEST USING SAKE PARAMETERS 



MAINOEC-11-O2DXI-A_ NEW OX11-8 RESPONDER 
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DOS 
MACY11 7-0CT-76 14:48 PAGE 65-23 

TOTAL SYSTEM RESTART (REQUEST NEW RUN TIME Beene? ERS) 
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.SBTTL TOTAL SYSTEM RESTART (REQUEST NEW RUN TIME PARAMETERS) 

HERE WE START GATHERING THE TEST INFORMATION 
PRINT START-UP HERALD “MESSAGE 

> JSR Ri MESG “PRINT START-UP MESG 
WORD =. STASG 

GET OX11 JBiTBusS ROORESS (OCTAL ADDRESS INPUT) 
ALTO uNTaus annerscess ORE RS | a LE 

DEFAULT UNIBUS ADDRESS 176200 

: CLR FTIMEL ;RESET FIRST TIME PARAMETERS (FORCE ALL PARMS TO BE ENTE 
MOV #176250, UNAOOR :SET UP DEFAULT ADDRESS 
JSR Ri, INOCT - GET UNIBUS ADDRESS 
-WORD —- UNMSG 
“WORD SS ; RODRESS OF DEFAULT ROUTINE 
CMPB ORY. BCR WAS NE DELIMITED PR y? 
BNE NEWPRM : NO HIM TO RESENIE 
cH R3 #176200 NVBCID ORI ADCHESS? FF TWEEN 176200 AND 177900 

CMP R3, 8177000 ‘UNIBUS AODRESS GT 177000? 
BGT UPR -YES, ERROR -- REENTER 
BIT 837, R3 “MAKE SURE 40 OCTAL WORD BOUNDRY 
BNE NEWPRM - ILLEGAL, REEN 
MOV #NEWPRM 4 ;SET_UP trap NER TO VALIDATE ADORESS 
MOV UNADDR SAVE UNIBUS ADDRESS R3 
CLR QUNADOR a. DATE THE UNISUS ADDRESS 

WILL OCCUR IF INVALIO UNIBUS ADDRESS 

GET THE DX11 INTERRUPT VECTOR ADORESS (OCTAL ROCRESS INPUT) 
VALID VECTOR AOURESSES (300 - 770) 
DEFAULT VECTOR ADDRESS 300 

MOV SUNTRP 4 RESTORE MEMORY TIME-OUT TRAP 
MOV 8300, VECTAD -SET UP DEFAULT VECTOR ADORESS 
JSR Ri. INOCT :GET VECTOR ADDRESS 
-WORD = VEC TMS 
“WORD DORE SS OF OF THE DEFAULT ENTRY 
CHPB 4 BCR Hiss LIN DELIM ITED PROPERLY? 
BNE 10$ : NO berNTeR 
CMP R3,, #300 if CK VECTOR ADDRESS BETWEEN AND 770 
BLT | LOW GIVE AN ERROR REENTER 
CMP R3, #770 LT 770? 
BCT 10% YES, REENTER 
BIT 8} ,R3 ; WORD ADC RESS? 

1 NO REENT 
MOV R3, VECTAD -SAvE IT 

VICE crane RODRESBES (HEX INPUT) 
HANNEL ADORESSES (00 - FF) 
CHANNEL AOORESS 10,10 

fon
d 

oO
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my
 <
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DZDXIA. CAB TOTAL SYSTEN RESTART (REQUEST NEW RUN TIME PARAMETERS) 
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7820 

; NOTE: EITHER ONE OR TWO BODRESSES Y BE SPECIFIED. IF ONLY ONE 
; BOpRESS 1 SPECIFIED IT is USED AS THE STARTING AND 
: VICE S. 

001232 012737 ocOd20 oO12S512 20S: MOV #20, SDEV ‘DEFAULT TO HEX ACDRESS 10 
0013490 612737 900020 012514 MOV 820, EDEV : 
0016 904137 Odeble2 JSR Ri. tNHEX “GET DEVICE ADDRESSES IN HEX 
001352 913270 WORD DE VNES 
001354 OCl446 “WORD NEWPI SADORESS OF THE DEFAULT ROUTINE 
001356 9:0337 012512 MOV R3, SDEV “SAVE START DEV ADOR 
001 Soe 010337 012514 MOV R32) EDEV 
00! 905703 TST R3 -BE SURE POSITIVE 
001370 130760 BMT 20S 
aay 020327 000377 CMP R3, 8377 AND NOT GREATER THAN 377 -- HEX FF 
O01 003355 BCT 208 SILLEGAL ENTRY 
C01 lease? oc00s4 CMPB) R48’, “MORE THAN ONE DEV? (COMMA, PARAMETER DELIMETER) 
OC1404 OC101S Bre 
001406 004737 011600 J PC, CHTB “GET ENDING DEVICE 
oo14te 012514 MOV R3' EDEV : SAVE ENDING ADORE SS 
OO!416 012512 CMP SDEV, EDEV 15. START LT END? 
001424 BGT 2 ERROR 
001426 012512 SUB SOEV,R3 Nort THAN 8 DEVICES? 
001432 600007 CMP R34? 
90 BGT eos YES, ERROR 
001440 000015 CMPB. CORR. BCR “WAS DEVICE ADORESSES DELIMITED PROPERLY? 
OO1444 BNE 2o$ -NO, REENTER 

GET TYPE OF 360/370 CHANNEL 
M = MULTIPLEXER CHANNEL 
S = SELECTOR CHANNEL 
DEFAULT IS 'S’, SELECTOR CHANNEL 

001446 012516 : CLRB CHTYPE -O 2M 
901452 002620 JSR Ri. INOCT : GET OhRiNEL: TYPE 
001455 “WORD = SHTYMS 
001460 “WORD SOS - DEFAULT T9 SELECTOR CHANNEL 
001462 000115 CMPB. ORM. 8’ iN -- mu! PLEXER CHANNEL -- 
001466 Beg 60$ ML UL TIPLEX XER CHANNEL 
901470 000123 MPB OR. aS OR CHANNEL - 
001474 BNE NEWP1O Ror "§ OR M -- ERROR 
601476 012516 INCB CHTYPE “SELECTOR CHANNEL 
901502 BR 605 “GET MEMORY MANAGEMENT FACILITIES 

MEMORY MANAGEMENT TIME-OUT TRAP HANDLER 
USED ONLY FOR PARAMETER ENTRY PROCESS 

Pp (SP)+, (SP)+ OUMP PC PSW SAVED BY INTERRUPT 
177776 LR PSW ; TURN DOtN PROCESSOR STATUS 
011465 JSR RI MESG ‘PRINT “NO MEM MANAGEMENT AVAIL” 

-WORD =» PNOMM 
;ASK TO HAVE QUESTION REENTERED 
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MAINDEC-11-D2DXI-A NEW OX11-B RESPONDER MACY!1 27(732) 27-OCT-76 14:48 PAGE 65-25 
DZDXIA. CMB TOTAL SYSTEM RESTART (REQUEST NEW RUN TIME PARAMETERS) 

78S . DETERMINE IF MEMORY MANAGEMENT IS TO BE USED 
7857 : Y = YES, MEMGRY MANAGEMENT TO BE USED 
7B5 : N = NO NOT USE MEMORY RONGGE NEN 
sue8 . DEFAULT rye NOT USE MEMORY MANAGEMENT 

7861 001520 60s CLRB = MMRESP -DEFRULT TO NO MEMORY MANAGEMENT 
7B62 001524 ISR R1, INOCT CET MEM MANAGEMENT 
783 001530 “WORD = MMMES 
7864 001532 WORD 70S : DEF INE ADORE ADORESS 
7265 JOISH CMPB) RY 8's NP -- 5 | Not MEMORY NONAGEMENT 
7866 001540 BEQ 704 ilf EQ. NO MEMORY MANAGEMENT 
736? O0!S4e CNPB ORY. ah --MEMORY MANAGEMENT TO BE USED 
7868 001546 BNE 608 i EeROR 
7369 001550 INCB  MMRESP :MEMORY MANAGEMENT SPEC 
7870 001554 oooco4 MOV asSs.4 “SET UP TRAP TO TEST MEMORY MANAGEMENT 
rer 001562 CLR MNSRO : CHECK FOR MEMORY MANAGEMENT 

7er ; 
7874 : GET BUFFER RELOCATION IN OCTAL ,000°S 
7875 : VALID RELOCATION RODRESSES ES 20 - 700) 
7276 : (20000 THROUGH 7 
E77 : DEFAULT RELOCATION RODRESS 20 ---(20000) 
(tl e 

7879 O01S56 dos: JSR Ri. INOCT -GET BUFFER RELOC. IN ,000’S 
76380 001572 -WORD = BFREMS 
7e8, OC1574 WORD NeWPed ;ADORESS OF DEFAULT ROUTINE 
7652 001576 CMPB CRN a ; HAS LINE DELIMITED PROPERLY? 
7€33 00)692 BNE 70$ TER 
7E24 OC1604 BIT #1, R3 AUST Be "a MULTIPLE OF 2000 
7685 00!5:0 BNE 70% 
7236 ONible CMP R3, #29 
7627 OO1BI6 BLT 70$ -ILLG BUFFER CONST -- LT 20000 
7£38 O01629 TST R3 -TS NUMSER NEGATIVE? 
7629 OOlbe? BMI 70S Hay NTER a Lee? 
7890 001604 CMP R3 8734 SS TOO 
7e91 001630 BGE 70$ REENETER ADORESS 
7ES2 901632 TSTB SP : 2 eR MANAGEMENT SPECIFIED? 
7633 O0i836 BEQ 715 NO, CHECK FOR 28K 
72894 OOLENO MOV R3,R4 sPut VPLUE IN WORK REG 
7895 SC 1642 BIC #606, RY “IGNORE ADORESS EXTENSION BITS 
"E% OCIb46 CMP RY #1S4 *1S IT TOO CLOSE TO 200000 BOUNDARY? 
7657 OC1ES2 BLE NEAPeO ‘BRANCH IF 
7898 O0!654 JSR 1,MESG SPRINT ERROR CANNOT SEY BUFFER SO 
7899 ;CLOSE TO A pcos’ BOUNDARY THAT'A CARRY WOULD BE NEEDED TO CHANGE 
750 THE EXTENDED RODRESS BITS. THE DX CANNOT WORK ACROSS cO0000 
790]  BOUNDGRIES. 
7058 TOOC “ADDRESS OF TOO CLOSE MESSAGE 
73 BR 708 ASK FOR INPUT AGAIN 

7956 71$: CMP R3, 8134 -NO, IS IT TOO CLOSE T0 I/0 PAGE? 
7556 BCE 70$ YES, REENTER THE ADDRESS 
ro? NEWP2O: MOV R3, BUFREL :SAVE REL CONST 

7309 ; 
7519 : GET TYPE OF TEST TO BE RUN 
7311 ; D = 2848 RESPONDER DIAGNOSTIC 
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lios: 

GOS 
TOTAL SYSTEM RESTART (REQUEST NEW RUN TIME PARAMETERS) 

MACY11 27(732) 27-OCT-76 14:48 PAGE 65-26 

F = FRIEND 

DEFAULT = °F’, FRIEND 

CLRB = TSTTYP -RESET TEST TYPE 
JSR Ri, INOCT :GET TEST TYPE 
- HORD TESTHS 
: sDEFAULT TO FRIEND 
MOVB sEBCDSP, FILLCH :FOR 2848 SET FILL CHAR TO EBCDIC SPACE 
CMPB RY 8D PD? =-2848 RESPONDER DIAGNOSTIC - 
BEQ INtT iYES, 2848 TEST 
CMPB ORY BF -- FRIEND TEST -- 
BNE 30$ HIuLecal ENTRY 
CLRB ss FILLCH FRIEND MCDE -- DEFAULT FILL CHAR TO NULL 
INCE —s TSTTYP SET TEST TO FRIEND 

FRIEND TEST ONLY 
DETERMINE IF SEPARATE INPUT » OUTPUT BUFFERS ARE TO BE USED 

Y = YES, MAINTAIN SEPARATE INPUT 7 paTeut BUFFERS 
N = NQ_'USE SAME BUFFER FOR INPUT OUTPL 
DEFHULT IS °N’, NO, USE SAME BUFFER FOR INPUT / OUTPUT 

CLR8  JOBUF -0 = NO. 1 = YES 
JSR Rl. INOCT ‘SEPARATE 1/0 BUFFERS? 
-WORD =F IOMS 
“WORD INIT i DEFAULT TO NO 
CMPB) sé. 8'N -N? ~- NO. SAME 1/0 BUFFER -- 
BEQ INtT te £Q, USE SAME I70 BUFFER FOR INPUT AND OUTPUT 
CMPB RY. 8’ :¥? =-YES SEPARATE 1/0 Q BUF FERS-- 
BNE 116s i ERROR REQUEST INPUT AGAIN 
INCB = YOSUF T SEPARATE 1/0 BUFFER INDICATOR 

FRIEND TEST MODE ONLY 
GET BUFFER FILL CHARACTER (HEX INPUT REQUIRED) 

ANY VALUE WILL BE ACCEPTED 

ISR Ri, INHEX FILL CHARACTER 
WORD FICLMS 

“WORD INIT 
MOVB R3,FILLCH 
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.SBTTL PROGRAM INITIALIZATION 

INITIALIZATION 

SET UP ALL OX BUFFERS, MEMORY MANAGEMENT REGISTERS 
AND DX REGISTERS 

MOV gMTO.4 sSET UP MEMORY TIME OUT TRAP 
MOV UNADOR RI ‘SET UP OX UNIBUS ADDRESSES 
MOV #OXDS , Re 
MOV 813. .R3 513 ADDRESSES (REGISTERS) 
MOV RI. (R2)4 ‘SET UP UNIBUS ADDRESS 
TST (RL )+ -INCR TO NEXT DX REGISTER 
DEC R3 : DONE? 

10S "NO, SET UP NEXT REGISTER 

SET UP DX VECTOR ADDRESS 

MOV VECTAD,R1 
MOV #OXISR'(R1)+ — ; TRAP TO DX ISR 
MOV #340, (AL) -SET UP PROC STATUS AT INTER. 

COMPUTE ADDRESSES OF OX BUFFERS 
CURRENTLY THIS INCLUDES DATA AREA, TUMBLE TABLE, AND SPW TABLE 

ea BUF REL Nes BUFFER RELOC SPECIFIED? 

MOV 820, BUFREL MAKE BUFFERS START AT 20000 
MOV BUFREL ,PBUFA Oe PHYSICAL ADORESS 
MOV BUFREL , VBUFA :SAVE VIRTUAL ADDRESS 
TSTB MMRESP “WAS MEMORY MANAGEMENT SPECIFIED? 
BEG 40$ ;NO, SET UP BUFFERS 

MEMORY MANAGEMENT WAS SPECIFIED 
SET UP KERIEL REGISTERS 

OGRAM 
20000-157777 = BUFFERS (VIRTUAL ADDRESSES) 
160000-177777 = UNIBUS ADDRESSES 

ONLY I SPACE REGISTERS WILL BE USED 

MOV 8K ISARO, RY :I-SPACE PAR 
MOV #KISORO, RS ‘T-SPACE PCR 
CLR (R4)+ VA 0-17777 = PA 0-17777 
MOV 87750, (RS)+ 364 BLOCKS. UNLIMITED ACCESS 
MOV PBUFA,R3 :PHYSICAL ADOR # 2-6 
ASL R3 
ASL R3 
ASL R3 
MOV R2, (RY) + ;SET UP PA FOR VA 20000-157777 
MOV 877406, (RS)+ “64 BLOCKS, UNLIMITED ACCESS 
ADO 8200,R3 “INCREMENT TO NEXT 4K BANK 
CMP RY. sk ISAR7 sALL BUFFER ADORESSES SET uP? 
BNE 30$ SET UP NEXT REGISTER 
MOV 87600, (RY) vt UP UNIBUS ADORESS REGISTER 
MOV 877406, (RS) *64 BLOCKS, UNLIMITED ACCESS 
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8911 O0c200 012737 000091 177572 MOV al NMSRO -ENABLE MEMORY MANAGEMENT 
Bat: 002206 012737 oc0cded 013072 MOV sob, VBUF -TO 8K BANK OR 20000 RNO UP 

BOL4 . START SETTING UP SPW TABLE 
8915 : 1 ENTRY PER DEVICE (256 DEVICES) 
8016 : ENTRY DESCRIPTION 
8917 : ----FOR VALID DEVICE NUMBERS 
8018 ; BITS 15-8 = OFFSET TO DST TABLE (PHYSICAL ADDR) 

| Eee : ----FOR INVALID DEVICE NUMBERS 
8021 : BITS 15-8 = 0 
bOee : 7-0 = 2 -- UNIT CHECK 

fara) : THIS TABLE IS REFERENCED ON ERCH 360 ACTION TO DETERMINE 
80°C : IF DEVICE NUMBER IS VALID. THIS AUTOMATICALLY DONE 
Bch : BY THE DX CONTROL UNIT 

8038 002214 013705 013070 40s: = MOV PBUFA,RS -COMPUTE OFFSET PHYSICALLY 
8929 OS2220 000305 SWAB RS : #1000 
8030 a02222 105005 CLRB RS 
8931 002224 906.305 RSL RS 
8932 00225 108 10230 MOV RS aDX0S jQPFSET TO SPW TABLE 
8933 OCe23%2 013701 013072 MOV VBUFA,R1 “COMPUTE VIRT AOOR OF SPW TABLE 
8934 002236 00030! SWAB CORR; : #1000 
8035 002240 105001 CLRB OR 
BC3% 092242 006301 ASL R} 
93 010137 013104 MOY RL, STSPW -SAVE START OF SPW TABLE 
8238 002250 010137 013074 MOV Ri. PHYOFF “COMPUTE THE OFFSET FOR PHYSICAL ADORESSES 
8C39 002254 160537 013074 SUB RS’ PHYOFF ‘VERSES VIRTUAL ADDRESS - FOR MEM MANAGEMENT 
8040 OC2260 %270S 003000 ADD 93000 ,RS : COMPUTE THE OFFSET TO THE DST TABLE 
B41 CS2264 21 012106 MOV RS oStoFF OFFSET TQ ost TABLE 
SMe Of¢ee 5 CLR DEY T AT SEVICE 
843 052272 120037 Olesie SOS: CMPB ODEV,SDEV 31 DEVICE NUMBER VALID 
S044 062276 O0240S BLT 50S = NO 
OMS OCS 120037 012514 CMPB sé, EDEV 
OMS O5ex4 OO3Cie SGT 60S = NO 
OM? O9e%s, 010521 MOV RS (R1)+ “VALID DEVICE DST OFFSET TO ENTRY 
8048 O6e31!) OGO4de BR 70¢ 
849 092312 012721 00002 60$: MOV BUCHK, (RL)+ s INVALID DEV @ UNIT CHECK TO ENTRY 
2350 622316 005200 70S: INC DEV TO NEXT DEVICE 
8951 092320 920C27 o00400 CHP DEV, #256. "ALL DEVICES DONE? 
8952 002 001362 BNE SOs’ =NO, SET UP SPW FOR NEXT DEVICE 

B54 : NEXT SET UP TUMBLE TPBLE AND DUPLICATE TUMBLE TABLE 

8356 00232 010137 013052 MOV R1, TTAOOR > TUMBLE TABLE RODRESS 
8057 002332 010137 013050 MOV RI TIPTR ‘TUMBLE TABLE FETCH POINTER 
8758 902338 012752 001000 MOV er tSIZe, R2 "CLEAR T/T + CUPLICATE T/T (WORD POINTER) 

OSe34e oCSoe2! 80S: CLR (R1)+ -CLEAR NEXT WORD 
OCe344 005302 DEC Re : DONE? 

001375 BNE 80s “NO, CLEAR NEXT WORD 

SET UP DST TABLE 
THE ber TABLE IS _ USED TO VERIFY COMMANDS FROM THE 
360, THIS IS DONE BY THE HARDWARE 
THE'DST TABLE IS A BYTE TABLE, 1 BYTE PER POSSIBLE 

—_—/?_
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g967 : HAN 0-255, THE ENTRY IN THE OST TABLE IS 

8069 : THE FOLLOWING ARE A LIST OF vaL1D COMMANDS AND, RESPONSES 
Psi | MMAND 

ane : 0 0 Peet iF 
8072 : l 0 WRITE BUFFER 
8073 . 3 0 AD MANUAL INPUT 
8974 : CE!DE 
8075 : 4 6 SENSE COMMAND 
g076 : S 0 WRITE LINE ADDRESS 
8077 : 6 5 READ FULL BUFFER 
£078 : ? 0 ERASE COMMAND 
s073 : le 0 SHORT READ MANUAL INPUT 

U8 : ALL OTHER COMMANDS ARE RESPONDED WITH UNIT CHECK 
J , 

8983 o023S0 Ole70e coc0l3 MOV #13, Re2 -NUMBER OF VALID 360 COMMANDS 
BC b1e7c3 002576 MOV #VCMOTB, R3 ‘VALID COMMAND TABLE 
80 e360 llesel INITLO: MCVB (R3)+, (RL)+ -TO OST TABLE 
BCBS O0ex%e 00530 DEC R2 * DONE? 
9°97 364 001373 BNE INITIO "NO, MOVE _IN NEXT RESP 
acag Oces66 Ol 000365 MOV #245. ,Re “MOVE UNIT CHECK TO INVALIO ENTRIES 
8089 002372 l1e721 oocdde 100$: MOVB sUCHK,(R1)+ 
8090 002376 005302 DEC Re 
B03) 002400 001374 BNE 1008 

8093 : COMPUTE MAX NUMBER OF DEVICES 

Seve © BR 
Bags NE: Aea7RR re abe , ;START AT DEVICE NUMERO UNO 

ee Booued Tee eae 013100 Ne Be y OE YCON SET UP DEVICE NUMBER -1 
: oa COC4SG Bhs? verte DEC VCON , 
B10) 002432 012737 OO0001 013066 MOV #1, SELDEV -INIT DEVICE NUMBER FOR MUX AND SEL EXECUTORS 
8193 phe rerenpeereyseeeeyerepereperepepyreryyprspprpeespyrpypypyayayryryyynyyyys 

8104 : NOTE -- THE DEVICE BUFFERS ARE USED 8Y THE SOFTWARE ONLY TO CONTAIN 
B19 : POINTERS AND INPUT AND OUTPUT DATA FOR EACH DEVICE; 

8107 See ees SESS SESSESSESSTESSESTEELLEEESTRSELERLEELELEELEEEREEEEREEE 
8108 ; 
8103 . START SETTING UP DEVICE BUFFERS 

8111 002440 010137 013054 , MOV R1, SDEVTB ;SAVE START OF DEVICE BUFFERS 
Bile OOe444 005000 CLR DEV ‘DEV 8 0 
8113 610103 1208: MOV Ri TAR -SAVE ADDR OF DEVICE STATUS TABLE 
8114 ae 2B 1e7C2 000420 MOV #2?2. ,R2 -CLEAR DEVICE STATUS TABLE + INPUT SUFFER 
811S O0e%S4 O0SO2! 1228: CLR (R1)+ 
8116 Doct 005302 ¢ Re : DONE? 
G117 00 001375 BNE 1228 -NO, CLEAR NEXT WORD 
8118 COe%6e 010363 000006 MOV OTAB, SINBE (DTAB) 
8119 OOe4Es Dee7b3 000076 oo0006 ADO #62. SINBF(DTAB) ; COMPUTE ADDRESS OF INPUT BUFFER 
8120 O0c474 610363 000010 MOV DTAB; SOUTB(DTAB) 
8:21 O02S00 062763 OC!040 OO0C10 RDO #S44. SOUTB(OTAB) ;COMPUTE ADORESS OF OUTPUT BUFFER 
Bl22 002506 012702 000740 MOV sO1sPs7 Re 



MAINDEC-11-D2DXI-A NEW DX11-B RESPONDER 
PROGRAM INITIALIZATION 

Ol2Se4 

DcZDXIA.CMB 
a
 

pa
ns

 

ia
t]
 

GW
 

DA
B 

o
e
V
R
A
P
O
w
 

KE
 S
H
S
F
A
E
S
A
-
S
S
E
V
R
A
S
E
R
E
 

BR
B 

UR
RY

 

D
O
M
O
O
O
O
O
D
M
 
M
O
O
 
W
O
W
M
O
O
M
M
O
V
W
D
O
V
O
O
M
O
M
O
M
D
A
D
O
O
M
O
O
M
O
M
O
M
a
n
c
m
M
a
a
 

D
s
 

Po
 

ga
m 

0 
b
e
 
f
o
 

fa
e 

P
=
 

, 
2 

Pe
e 

Pe
w 

He
 
F
o
 
b
e
 

b
s
 

B
w
 

Fo
 

P
o
 

Pe
 
P
e
 

Ba
n 

f
e
 
B
e
 

Pr
e 

f=
 

b
o
 

Be
ne
 
f
o
 

H=
 

Ha
2 

f
s
 
F
0
 

h 
h 

—e
 
§ 

h
 

h
 

P
 

B8
8 

So
 

oo
 

Ps
 

BR
SS
8s
s 

0130S7 

013070 

011466 

002706 

KOS 
MACY11 27(732) 27-OCT-76 14:48 PAGE 6S-30 

FILLCH, (R1)+ ;FILL OUTPUT/DISPLAY BUFFER 
Re ; DONE? 
1258 :NO 
DEV HAVE ALL DEVICE BUFFERS BEEN SET UP? 
DEV, MAXDEV 
tons NO, SET UP NEXT DEVICE BUFFERS 
PBUFA, RS -SEt UP EXTENDED RDORESS BITS 

RS 

fe 
#177747 ,.RS SAVE ONLY H.0. 2 BITS 
RS, XADDR SAVE EXTENDED ADDRESS BITS FOR DX CONTROL REG 
SL /FTIMEL SET FIRST TIME THROUGH FLAG 

INITIALIZATION COMPLETE 
TELL OPERATOR WE ARE ALREADY TO GO 

NOTE: AT THIS POINT THE DX HAS NOT BEEN STARTED 
AND THE OPERATOR MUST TYPE R (RUN COMMANO) 
TO THE SHOW UNDER WAY 

ISR Ri, MESG “TELL OPERATOR WE ARE READY TO GO 
-WORD RNMESG 
IMP EXEC GET THE SHOW ON THE ROAD 

VALID CONMAND TABLE 

BYTE O -0 = TEST I/0 
"BYTE 0 :1 = WRITE BUFFER 
“BYTE O *2 = READ MANUAL INPUT 
“BYTE CE!DE :3 = NOP 
“BYTE : “4 = SENSE COMMAND 
“BYT °S = WRITE LINE ADORESS 
“BYTE 0 6 = READ FULL BUFFER 
“BYT 7 = ERASE COMMAND 
“BYTE UCHK 10 = INVALIO 
“BYTE UCHK 11 = INVALID 
BYTE 0 -12 = SHORT REAO MANUAL INPUT 
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-SBTTL INITIALIZATION PARAMETER INPUT AND CONVERSION ROUTINES 

INHEX ~- PRINT MESSAGE, WAIT FOR INPUT, GET IT AND CONVERT THE HEX TO BINARY 

CALLING SEQUENCE 
JSR RI, INHEX 
-WORD AODORESS OF MESSAGE TO BE PRINTED 
“WORD ROORE SS OF DEFAULT ROUTINE 
cae eeees E 

Re = NEXT CHAR POINTER 
R3 = BINARY RESULT 
RY = (BITS 0-7) FIRST NON-OCTAL CHARACTER 
RS = NUMBER OF CHARCTERS CONVERTED 

nov acne, »RS ;MOVE ADDRESS OF CONVERSION ROUTINE TO RS 

INOCT -- PRINT MESSAGE, WAIT FOR INPUT, + GET IT AND CONVERT OCTALL TO BINARY 

CALLING SEQUENCE 
JSR Ri. INOCT 
-WORD ADDRESS OF MESSAGE TO BE PRINTED 
“WORD RODREES OF THE DEFAULT ROUTINE 

R2 = NEXT CHAR PTR 
R3 = BINARY RESULT ' 
RY = (BITS 0-7) FIRST NON-OCTAL CHARACTER 
RS = NUMBER OF CHARS CONVERTED | 

MOV #COTB,RS sSET UP AODRESS OF THE CONVERSION ROUTINE 
MOV (RL)+/R2 :GET ADORESS OF THE MESSAGE 
JSR PC PRESG -PRINT THE DESIRED MESSAGE 
CLRB ss: TCMACT sRESET ACTIVE FLAG 
CLRB TCMDAB RESET ABORT FLAG 
TSTB  —s- TCMDAB “COMMAND ABORT? 
BNE 10$ "YES, REASK QUESTION 
ste TCRACT suas" ENTRY COMPLETED? 

MOV #TBUF Re ort UP ADORESS OF BEG OF INPUT BUFFER 
ISR PC, ars “CONVERT INPUT TO BINARY 

BNE BR iL OOK FOR DEFAULT RENAL 
CMPB RY CR : ILLEG CHAR MUST BE A fe URN 
BNE yos ‘ITS NOT @ DEFAULT 
ROY {RL), RI *==-TAKE THE GEFAULT RETURN 

TST (RL)+ -INCR FOR NORMAL RETURN 
RIS RI 
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BACKGROUND TELETYPE COMMAND DISPATCHER (EXECUTIVE) 

-SBTTL BACKGROUND TELETYPE COMMAND DISPATCHER (EXECUTIVE) 

SYSTEM EXECUTIVE /BACKGROUND 

THE SYS EXEC EXECUTES THE SYSTEM TELETYPE COMMANDS 

ENTRY TO THE TELETYPE COMMAND EXEC IS PERFORMED 
BY EXECUTING A JUMP TO EXEC. THE CALLER 
BHQULD NOT RXPECT aN. ANY REGISTERS TO BE SAVED OR CONTROL 

ENTRY TO THE TELETYPE CcHMAND EXEC CAUSES THE STACK POINTER 
TO BE RESET. THUS. MOST COMMAND HANDLERS WILL NOT 
WITH LEAVING UN"POPPED” DATA ON THE STACK. 

ae ioe 
CLRB LINEC 
TSTB DXABFL 
BEQ c0$ 
JMP STOPDX 
TSTB TCMACT 
BNE 30$ 
BR 10$ 

sTCMOTS. RY 
CMP R3, (RY) 4 
BEQ EXECMD 
CMP (RY) +, RY 
TST (RY) 
BNE 4OS 

COMMAND ERROR - NOTIFY OPERATOR WITH ® AND “BELL” 

;PRINT ? AND “BELL” 

;RETURN TO EXEC 

MOV 8137607 , Re 
JSR PC PRINT 
SMP Ext 

EXECUTE COMMAND 

: JP a(RY¥)¢ 

TELETYPE COMMAND TABLE 

: .WORD ‘A 
-WORD ACCESS 
WORD 'D 
“WORD DUMP 

;EXECUTE COMMAND 

;A = ACCESS 

;0 = DUMP 

PRINT CR/LF 

PRINT # -- DENOTE COMMAND MODE 
-RE- “ESTABLISH PUSH STACK 
“CLEAR TELE CMO ACT 
i CLEAR TELE CMD ABORT 

SET LINE COUNTER 
:o10 THE DX ABORT AN OPERATION ? 

CONT I NUE 
ives 11 O10, PRINT THE OX REGISTERS | 
1S THERE A’ COMMAND TO EXECUTE 
iNES, EXECUTE IT 

, WAIT AGAIN IF NOTHING TO DO 

;SET UP PTR TO START Of TELE BUFFER | 
:GET COMMAND IDENTIFIER 
SAVE L.0. BYTE 
;SET UP PTR TO COMMAND TABLE 
“DOES COMMAND MATCH TABLE ENTRY? 
YES. WE GOT A MATCH - START EXECUTION 
:INCr TO_NEXT COMMAND 

OF TABLE’ ; ENO 
NO, TEST NEXT ENTRY 
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829 003042 000105 WORD EL .E = ENABLE DEVICE 
Reo? Beshae ecibe erp “Fos FILL 
8272 O030S0 003704 "WORD FILL 
8273 003052 O00110 "WORD -H = HELP COMMAND 
god 003064 003772 "WORD HELP 
8275 90205 00111 "WORD 1 = INPUT 

o2 004316 "WORD INPUT 
Be°7 O03062 000113 "WORD “Ko = KILL 
Bo78 003064 SO42S4 WORD KILL 
8279 003066 000122 WORD 'R -R = RUN 
e589 903070 3100 WORD RUN 
281 O02072 O00l23 .S = STOP 
Boge 74 903262 WORD STOP 0039 . 
8283 093076 00000 -WORD 0 ;ENO OF TABLE 
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.SBTTL BACKGROUND -- RUN COMMAND 

R = RUN COMMAND 

THE RUN COMMAND READIES THE DX AND SPECIFIED DEVICE 
BUFFERS pin sat, TION. THE RUN COMMAND MUST 
BE EXEC BEF ORE ACTION WILL BE PERFORMED 
OVER THE OX. 

BIT 8OXONLN,SOXCS  ;I5 DX ENABLED? 
BNE CERR ‘YES, ERRGR 
CLR a0x j INT TIAL IZE THE Ox 
INC axe -SET GO 
MOV #1,0€V ‘START CLEARING DEVICE TABLES 
JSR PC’ COEYST ;CLEAR DEV STATUS TABLE 
JSR PC’ CSPWST "RESET THE APPR SPW STATUS ENTRY FOR THE DEVICE 
CLRB  SSENSE. DTAB) -CLEAR SENSE 
CLRB = SRORD(DTAB) CLEAR THE READ REQUEST 
CLR SMINS‘DTAB) CLEAR THE START OF MANUAL INPUT 
INC DEV :INCR TO NEXT DEVICE 
CHB DEV , MAXDEV “ARE WE DC 

| *NO, D0 NEXT DEVICE 
CLRB =: OXACT CLEAR DX ACTIVE 

RB = CMDCHF ‘CLEAR COMMAND CHAINING FLAG 
CLRB OxRer | -CLEAR DX ABORT FLAG 
MOV TABOR Ri : GET THe TUMBLE TABLE ADORESS 
MOV R1.TTPIR “RESET THE SOFTWARE Y/T POINTER 
MOV aTtSIZE,Re SET UP CLEAR CONSTANT (WORD COUNTER) 
CLR (RL)+ ‘CLEAR TT AND DUP T/T 
DEC Re “ARE WE DONE? 
BNE 208 = NO KEEP ON CLEARING 
MOV #1, MOEV sINtT THE DEVI FOR MUX 

> AND SEL EXECUTOR ROUTINES 
BIS XADOR, aCXCS "SET UP THE EXTENDED ADORESS BITS 
BIS #BSYEN aOXCS  :SEL C - SEY BUSY ENAQLE 
BIS BOXENG!DXOMLN, 2OKCS ;ENABLE THE DX 
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6323 .SBTTL BACKGROUND -- STOP COMMAND 

8325 : S = STOP OX 
8235 : STOP DISBLES THE OX IMMEDIATELY, AFTER THE NEXT CHIS 
8307 AFTER THE NEXT DATA TRANSFER COMPLETION, OR AFTER THE 
8308 : NEXT ENDING SEQUENCE 

a3 : THE FOLLOKING FORMATS ARE aL cuED 
8331 S(C/R) -- STOP OX IMMEDIATELY 
8332 ; SI(C/R) -- STOP Ox PETER Nex INITIAL SELECTION SEQUENCE 
8333 : SD(C/R) -- STOP DX AFTER NEXT LATA TRANSFER IS COMPLETED 
E334 : SE(C/R) -- STOP OX AFTER NEXT ENDING SEQUENCE IS RECEIVED 
8335 : SP(C/R) -- STOP ON NEXT PARITY EROR RECEIVED FROM CHANNEL 

8237 STOP WAITS UNTIL THE SPECIFIED CONDITION IS MET. THEN, THE 
$338 : DX IS DISABLED AND THE DX STATUS REGISTERS ARE 
8339 : PUMPED” ON THE CONSOLE TELETYPE. 

at : A RUN COMMAND (R) MUST BE EXECUTED BEFORE ANY MORE 
Be : ACTIONS WILL BE PERFORMED ON THE DX. 

84 O03252 111204 SToP: MOVB  (R2).RY :GET THE TYPE OF STOP INDICATED 
B345 OC32S4 120427 000015 cepa iérR4 aR : IMMEDIATELY? 
B24 of OO 1¥ee BEQ STOPOX YES, DISRGLE DX AND PRINT REGISTERS 
B87? 002262 12042? OOOLO4 CHPB ORM. 8'D 1D = AETER NEXT DATA TRANSFER? 
8348 902266 001413 BEQ 1o$ “YES, SET STOP FLAG 
8349 003270 120427 On010S CMPB ORY BE -E = PETER THE THE NEXT ENDING SEQUENCE 
8350 003274 OO1Nig BEQ ios - YES, eeten Te FLAG 
B35! O003¢76 12042? OO0111 CMPB 1 ‘l= R THE CATS SEQUENCE 
8352 003302 001405 BEG 104 ‘YES, SET STOP FLAG 
8353 003309 lefNe? 000120 CMPB RY. 8'P iF = stbp ON PARITY ERROR?? 
6254 003310 001408 BEQ 104 iVES, ae! SET STOP FLAG 
8365 903312 000137 003014 IMP CERR GAL FORMAT -- GIVE ERROR 
BIS 003316 110437 013CS6 10S:  MOVB = RN, OXSTPF SET THE STOP FLAG 

8358 : WHEN THE STOP CONDITION IS SATISIFIED, 
2359 : THE DX TSR WILL peor ALL DX ACTIVITY AND 
8360 : SET A FLAG CAUSING ALL OX REGISTERS TO BE 
Bol : DUMPED BY “STOPOX™, BELOW 

8363 ; THE STOP CONDITION WILL REMAIN IN EFFECT 
B%4 : UNTIL IT IS SATISIFIED OR ANOTHER REQUEST 
8365 : SUPERCEDES I7. 

B67 002322 000137 902706 Jep EXEC sRETURN TO THE EXEC 

8369 : STOP THE DX AND PRINT THE REGISTERS 
8370 : NOTE THE PRINT OUTS WILL BE IN OCTAL 

8372 003326 042777 000190 o0712e4 §STOPDx: BIC 80XENB, SOXCS : DISABLE THE OX 
8 0033394 004737 O113eN SR PC, CRLF “START AT NEW LINE 
8374 CO3340 004137 O1)466 JSR Ri MESG “PRINT “CURRENT DEVICE -~ 
8375 OC3344 014005 . WORD Srphes 
837 CO246 013 013076 MOV CDEV CONVERT AND PRINT at CURRENT 
g 0033S2 O04 004746 JSR PC, HOMP “DEVICE NUMBER IN 377 737 
8378 003356 012703 000015 MOV 013. ,R3 SPRINT THE 13 DX REGISTERS IN OCTAL 
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MOV #0405, RI sSTARTING POINT 
MOV bet GET THE REGISTER CO CONTENTS 
J 
DEC “ARE WE 
BNE Fas =NO. DUMP NEXT WORD 
CLRB = OXABFL “YES RESET THE ABORT FLAG 
CLR xCS *RESET THE D 
INC x¢5 
InP EXEC AND RETURN TO THE EXEC 
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~SBTTL BACKGROUND -- DUMP COMMAND 

DUMP COMMAND 

THE DUMP COMMAND DUMPS THE SPECIFIED DATA AREA ON THE 
CONSOLE TELETYPE IN THE SPECIFIED FORMAT. 

THE FOLLOWING COPPIAND SYNTOXES BRE AVAILABLE: | aE IN CODE x 
DIN;X, YY DUMP INPUT BUFFER FOR DEVICE YY IN CODE X 
DOT’X’ YY DUMP OUTPUT BUFFER FOR DEVICE YY IN CODE Xx 
OSSSSSS, EEEEEE, xX Dune BETWEEN THE OCTAL LIMITS GIVEN 

WHERE: x = ansefl gO tDIC, H-HEX, O-OCTAL 
= THE DEVICE ADORESS IN’ HEX 

THE DUMPS ARE PERFORMED IN A COLUMN FASHION FOR 
OCTAL AND HEX MODES (ONE WORD PER LINE) AND IN A LINE 
FASHION FOR ASCII AND EBCDIC MODES (60 CHARACTERS PER LINE) 

,GET BUFFER LIMITS 
MOVB = (R2) + RY -GET DUMP MODE AYE/0/H 
MOV BASCOMP, RS “SET UP FOR ASCII DUMP 
CNPB RH 8°A :1S IT aSCII? 
BEQ ;YES. START DUMP 
MOV 8EBCOMP, RS “SET UP FOR EE-OIC DUMP 
CMPB ORY BE -1S IT EBCDIC? 
BEQ YES, CONTINUE OUMP 
MOV SHE XDMP, RS “SET UP FOR HEX DUMP 
CMPB ORM 8°H : 1S IT HEX? 
BEQ 10$ YES, CONTINUE DUMP 
MOV SOC TOMP, RS “SET UP FOR OCTAL DUMP 
CHPB ORY 8°0 IS IT OCTAL? 
BEQ 10$ YES. CONTINUE DUMP 
JMP CERR LE NTRY -- ERROR 
MOV , DMPADR SS OF DUMP ROUTINE 
TST RO ses TPIS A TUMBLE TABLE DUMP? 
BNE DTUMTB THE TUMBLE TABLE 
MOVB (Re) +, RY V @ SPECIFIED 
CMPB RY a?! ic be POSITION A COMMA 
Be 308 UMP GIVEN LIMIT 

,GOEV et HE DEVICE NUMBER -- IN HEX 

COMPUTE RELOCATION CONSTANT FOR DEVICE 
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6843S 003526 o0sn04 CLR RY sRELOCATION CONSTANT 
8536 063530 006303 308 DEC RR - DONE? 
937 003532 P1403 BEQ 4 YES. ADO TO START + END AOORESSES 
3438 (0C3534 ; 002000 AGO 82000, R4 -TO MEXT DEVICE TABLES 
439 9036 900773 BR 308 
E449 003542 060437 913110 40$: ADD R4, SADDR -ADO RELOCAT TO START ADDRESS 
G44! O63S46 Deo 37 O13112 50s 800 RY EADOR :ADD RELOCAT TO END ADDRESS 

B43 poses Bowes Boras JSR snore ;CONVERT AND DUMP IT } 
S444 OC2562 105737 013061 60S TSTa = PCTR 
S445 003566 O01 BNE 60S 
8446 003570 737 oo0002 013110 ADD SADDR sINCR TO NEXT WORD 
Eva 963576 023737 013110 Ol3ile cn P SADOR, EADOR ;DLNP DONE 

BY49 Rex 1087 013044 7S7TB 23s TC MORE * COMMAND ABORT? | 
450 OC3%l2e 901757 BEQ SOS “NO, PRINT NEXT WCRO 
8451 003614 000!37 002706 708 JMP EXEC YES, RETURN TO EXEC 

8453 

fue 
BY56 : DUMP THE DUPLICATE TUMBLE TABLE IN REVERSE SEQUENCE 

QS8 002620 012700 o00400 O-UMTB: MOV 8TTSIZE/2,R0 _ ;SET UP COUNTER TO DUMP ENTIRE TUMBLE TABLE 
8459 003624 017702 007260 cs: MOV QSADOR, R2 “GET STARTING ADORESS 
B460 903630 004777 007260 JSR PC JOMPROR “PRINT THE CONTENTS 
861 0036354 195737 013061 10S: T57B = PTR -IS PRINT COMPLETE? 
8462 903640 001 BNE 108 *NO, WAIT TILL DONE 
8463 903642 032737 000777 013110 BIT BTTSIZE-1,SADDR ;CHECK FOR WRAP AROUND 
8464 003650 O01 ang ons 

See DOMED Leer? podeee DLO 208 to SACRA IDECREMENT 10 EXT ENTRY wee 
8467 BOSeEe 005300 ae Ht i HAS ENT IRE PME E ABLE BEEN DUMPED? 
B58 003670 091403 BEQ 308 “YES, EXIT TO THE EXEC 
8469 003672 105737 013044 TSTB TCMORB “ARE WE TO ABORT? ; WE 

t ;NO, KEEP ON DUMPING 
8471 003700 000137 002706 30S: JMP EXEC YUP, BACK TO THE EXEC 
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~SBTTL BACKGROUND -- FILL COMMAND 

FILL COMMAND 

THE FILL COMMAND Lone THE SPECIFIED BYTE 
INTO THE GIVEN DATA AREA. 

THE FOLLOWING SYNTAXES ARE AVAILABLE FOR THE FILL COMMANDO: 
FIN, XX, YY FILL INPUT BUFFER FOR DEVICE YY WITH XX 
FOT, Xx, YY FILL OUTPUT BUFFER FOR DEVICE YY WITH Xx 

WHERE: XX IS THE FILL CHARACTER IN HEX 
YY IS THE DEVICE ADDRESS IN HEX 

JSR PC, GLIMIT GET BUFFER LIMITS 
JSR PC’ CHTB -GET THE’ FILL CHARCTER 
MOVB Ra. FILLCH -SAVE FILL CHAR 
JSR :GET THE BeVICE ADDRESS 

COMPUTE RELOCATION FOR DEVICE 

CLR RY 
C R3 - DONE? 

BEQ 208 YES, ADD TO START AND END ADDR 

Teen 
ROD RY, ADD RELOC CONST TO START 
ADD RY PAD "ADD RELOC CONST TO END ADDR 
MOV SADOR, RI 

FILL BUFFER WITH SPECIFIED CAHARCTER 

MOVB FILLCH,(R1)+  ;FILL CHARACTER 
CMP Ri EADOR : DONE? 
BLos)~=—s«38 ‘NOPE, FILL NEXT CHAR 
IMP EXEC DONE. RETURN TO EXEC 
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~SBTTL BACKGROUND -- HELP COMMAND 

THE HELP COMMAND PROVIDES THE OPERATOR WITH A SYNOPSIS OF 
COMMANOS WHICH MAY BE USED FOR OPERATING THIS SYSTEM. 

THE SYNTAX FOR THE HELP COMMAND IS: 

MOV SHELPMS,R1 7SET UP ADDRESS OF Rete P MESSAGE 
MOV BHELPLN) Re ;LENGTH OF HELP MESSAGE 

START OUTPUTTING THE HELP MESSAGE UNDER OUR CONTROL 
SO THE COMMAND MAY BE ABORTED QUICKLY. 

MOVB  (R1)+. RO GET BYTE TO OUTPUT 
CMPB ss PCT, 84 “MORE THEN FOUR CHARACTERS IN OUTPUT BUFFER?? 
BGT 1S$ : YES, WAIT TIL DOWN A LITTLE 
JSR PC, PCHAR “PRINT IT ON CONSOLE 
7STB 43s TCROAB jHAS OPERATOR INDICATED A DESIRE TO STOP? 
BNE 208 RBORT HELP MESSAGE 
DEC Re Has, CP aTipe MESSAGE BEEN OUTPUTTED?? 
BNE 10$ : OUTPUT ANOTHER BYTE 
IMP EXEC : WES, RETURN TO THE EXECUTIVE 
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.SBTTL BACKGROUND -- ACCESS CCMMAND 

ACCESS SPECIFIED LOCATIONS AND CHANGE IF DESIRED 

THE ACCESS COMMAND IS A QUICK LOOK ARNO CHANGE 
ROUTINE MAINLY USED FOR PROGRAM DEBUGGING. 

BASICALLY THE FOLLOWING ACTIONS ARE PERMITTED: 
AXXXXX -- OPEN AND PRINT wea! D OCTAL bocaT on 

UXXXXXXI(C/R) = GE CURRENT LOCATION IF DATA 
SPECIFIED [XXXXXX)] AND OPEN NEXT LOCATION 

/ =~ RETURN TO EXEC MODE 

JSR PC, COTB -GET THE START ADDRESS 
TST RS “WAS A VALID ROGRESS ENTERED? 
BEQ S$ “NO, GIVE OPERATOR AN ERROR 
BIT #1,R3 “WAS ROORESS SPECIFIED A WORD ADORESS? 
BEQ 7§ YES, OPEN SPECIFIED LOCATION 
IMP CERR “NO, GIVE OPERATOR AN ERROR INDICATION 
MOV R3, SADOR :SAVE STARTING ADDRESS 
MOV SADR Re “GET OBJECT WORD 
cura  -«xTcmact ;CLEAR TELE ACTIVE FLAG 
JSR PC, OCTOMP “PRINT ADDRESS IN OCTAL 
MOV 8" Re -PRINT 2 SPACES 
JSR PC PRINTS 
MOV aSADOR -GET CONTENTS OF OBJECT LOCATION 
JSR PC, OOMP “PRINT CONTENTS IN OCTAL 
MOV s"' Re -PRINT 2 SPACES 
JSR PC, PRINT2 . 
1STB 3s TCMACT ACTIVE COMMAND? 
BEQ 208 = NO 
MOV STBUF R2 ‘SET UP INPUT BUFFER RDORESS 
JSR pc, cots “WAS LOCATION CHANGED? 
TST RS ANY CHANGE? 
BNE “YES. ST T 
CMPR ORY ay 7. EXIT TO EXEC 
BEQ YES, RETURN TO EXEC 
CePB ORY CR “CR. 'GO 10 NEXT LOCATION? 
BEQ 4O$ YES. OPEN AND PRINT NEXT LOC. 
BR TERROR, PRINT CONTENTS OF CURRENT LOC. 
MOV R3, @SACOR “CHANGE OPEN LOCATI 

JMP EXEC ;RETURN TO THE EXEC 
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es73 .SBTTL BACKGROUND -- ENABLE DEVICE COMMAND 

e581 E = ENABLE DEVICE 

B2 ; THE ENABLE COMMAND TURNS THE DEVICE SPECIFIED INTO AN 
9584 : ON-LINE MODE. THIS IS ONLY NECESSITATED BECAUSE A KILL 
Boe : COMMAND WAS PERFORMED ON THE DEVICE IN QUESTION. 

8597 : THE ENABLE COMMAND HAS THE FOLLOWING SYNTAX: 
g598 : EXX -- ENABLE DEVICE ADDRESS xx 
8589 : THE DEVICE ADDRESS (XxX) MUST BE ENTERED IN HEX 

S e 

8591 o04210 094737 ofS270 ENABLE: JSR PC, GDEV ;GET THE DEVICE NUMBER 
B59 Dove24 B04737 010244 JSR pC, CevST “COMPU i CLEAR THE DEVICE E STATUS TABLE 

8S OON2e2 pene 013100 ADD BEVCON, RS : COMPE te HOR OEPeE? Device AODRE SE 
8595 004226 060505 ADO RS RS 
859% 004230 06370S 013104 etal) STSPW RS 
8597 OO423% 013715 013106 MOV OSTOFF. (RS) “ENABLE THE DEVICE NUMBER 
8598 OONC40 105063 o00002 CLRB = SSENSELOTAB) 
@599 904244 105. 000016 CLRB SONLF (OTAB) 

oc42S0 000137 (002706 -RETURN TO THE EXEC 
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OZDX1A. CNS BACKGROUND -- KILL DEVICE COMMAND 

g602 .SBTTL BACKGROUND -- KILL DEVICE COMMAND 

8604 : = KILL A DEVICE 

aed : THE KILL COMMAND DISABLES THE SPECIFIED DEVICE ADDRESS FROM 
8607 : PERFORMING TRANSFERS OVER THE OX. IT PUTS THE SPECIFIED 
8608 : DEVICE ADDRESS INTO AN OFF-LINE STATE. AN ENABLE COMMAND 
8699 : MUST BE ISSUED BEF ORE TR TRANSFERS MAY BE PERFORMED WITH 
bpid : THE OX FOR THE SPECIFIED DEVICE ADORESS. 

8612 : THE KILL COMMAND HAS THE FOLLOWING SYNTAX: 
8613 : KXX -- KILL DEVICE ADDRESS Xx 
B614 THE DEVICE ADORESS 0 MUST BE ENTERED IN HEX 

Q616 OO42S4 004737 005270 kit: JSR PC, GDEV GET THE DEVICE NUNBER 
8617 OO04260 004737 010044 JSR PC’ CDEVST 
8618 OO04e64 112763 OCOOO1 c00016 MOVE i gSOHLF (OTAB) 

Bi Geen GM 01310 mS) GeVASns _/COPUNEATE SSPUFPECP oS Moses 
B21 Pe Sog pea? ape rE “gr , ~ 
Bb2e2 O04302 063705 013104 ADD STSPW,RS 
8623 004306 1971 oo0ade MOV SUCHK: (RS) - MAKE THe DEVICE. 0 OFF-LINE SEND UNIT CHECK 
8624 O04312 000137? 002706 KILLEX: JMP EXEC RETURN TO 
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.SBTTL BACKGROUND -- INPUT DISPLAY CATA COMMAND 

I = INPUT 

THE TO seen IS USED "9 NTER DATA ONTO A 2e60 
nea THEN SEND IT TO 360 VIA THE READ MANUAL INPUT 

THE INPUT COMMAND HAS THE FOLLOW NG SYNTAX: 
IxXx, 000... .000 SEND DATA DDD TO DEVICE xx 

THE DEVICE ADDRESS (XX) MUST BE ENTERED IN HEX 

TSTB so TST TYP sILLEGAL ON FRIEND TEST 
BNE 108 “FRIEND -- GIVE AN ERROR 
JSR PC, GDEV GET THE DEVICE NUNGER 
CMPB RY’ a’ ‘THE NEXT CHAR MUST BE A COMMA 
BEQ 20$ ‘IT IS. CONTINUE 
INP CERR *AN ERROR WAS FOUND GIVE INDICATION 
JSR “SET UP THE DEV cE STATUS TABLE POINTERS 
CHP SCOR BTAR) WDISPSZ- 4 -ARE WE AT THE END OF THE BUFFER? 
BGE YES, GIVE AN ERROR 10$ 
BIT #1. SCURS(DTAB) START INPUT ON EVEN BYTE ADDRESS 
BNE 30$ :STRRT SOM ON ODD BYTE ADDRESS 
INC SCURS(OTAB) ?INCR CURSOR TO ODD BYTE ADDRESS 
MOV SOUTB(DTAB),RS ; COMPUTE STARTING ADDRESS 
ROD SCURS (DTAB) RS 
MOVB = aSMI. (RS) ¢ START CHARACTER TO BUFFER 
MOV RS,SAINS(DTAB) ;SAVE START OF DATA LOCATION 
INC SCOURS (DTAB) “INCREMENT CURSOR POSITION 
CMP SCURS (DTAB), ¥OISPS7-3 - ARE WE AT THE END OF BUFFER 
BEQ 70$ YES, TERMINATE INPUT 
MOVB = (R2) +. RY "GET NEXT INPUTTED CHARACTER 
BIC #177600,R4 : SAVE of -Q. 7 BITS 
CMP RY #CR *END OF INPUT? 
BEQ 70$ YES, SET UP TO EXIT 
CMP RY. #SPACE : CAN’ CHARACTER CONV RTED? 
BLT 60% “40, MUST BE BETWEEN 40 - 137 
CMP RY, #'e 
BGT b0$ “NO, MUST BE BETWEEN 40 - 137 
SUB #SPA ‘SCALE DOWN FOR INDEXING 
MOVB ATOESBLRSD, (RS)+: CONVERT CHARACATER AND MOVE TO DISPLAY BUFFER 
BR 40§ “GET AND CONYERT NEXT CHARACATER 
CLR RY ‘TLLEGAL CHARACTER -- TREAT AS SPACE 
BR SOS 

SET UP TO EXIT 
Set fot INOICAT 

READ TENUAL INPUT REQUEST 

MOVE  —- 8EOM, (RS) >SET EOM INDICATOR 
INC SCURS (DTAB) “INCREMENT CURSOR POINTER 
INCB = SRORQ(DTRB) QUEUE READ REQUEST 

SEE IF THE DX IS CURRENTLY ACTIVE 

TSTB = OXACT -IS OX ACTIVE? 
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8682 OO4S14 O014O2 BEQ 80$ -NO, START ASYNCHRONOUS PROCESSING TO SEND ATTENTION 
£583 004516 000137 002706 IMP EXEC ‘YES, ATTENTION WILL BE TAKEN CARE OF BY DX 

: Ox IS NOT ACTIVE 
268 CREATE PHONY INTERRUPT TO ALLOW DX TO ACT ON ATTENTION 

Bree ese GLS7Ne Goo7Ge BOS: Moy Pau, (SP), 3 PSM TO PUSH STACK 
Beak ary Big R538 77276 NOY ee bsw TOIT TMNEROP TS - 
B691 M4540 O! 0046 MOV RO, -{SP) 'SET UP PUSH STACK FOR FAKE INTERRUPT 
8632 GO4SH2 OIC146 MOV Ri’ -(5P) 
P5939 COSY D1O246 MOV Ra’ -( SP) 
8694 CO4S46 O10346 MOV R3)-(5P) 
8695 OC4SSO OIO4M6 MOV RY’ -(5P) 
P6% OCHES2 OLOSHE MOV RS’ -(5P) 
8697 OO4SS4 000137 O06S42 IMP OXEXeEC START PROCESSING THE ATTENTION 
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9699 .SBTTL BACKGROUNO SUBROUTINES -- PRINT FORMATTING 

| g701 DUMP WORO IN EBCDIC ON TTY 

8703 : CALLING SEQUENCE 
87°04 5 a, R2 CONTAINS WORD TO BE PRINTED 
8705 JSR PC EBCOMP 
8706 Sees RETURN 
870 ; 
8708 ; 
8703 : REGISTERS 2 + 3 ARE DESTROYED BY THIS SUBROUTINE 

8711 OO4S6O 010237 013046 ESCOMP: MOV R2, WK ;SAVE WORD TO BE PRINTED 
8712 OO4S6Y 113703 013046 MOVB = WK_RQ ‘GET LO BYTE 
8713 004570 O4e 77400 BIC fbcoiae R3 
8714 OO4S74 116 11744 013046 MOVB EBCDTB(R3),WK ; CONVERT EBCDIS TO ASCII 
8715 O0460e 113703 013047 MOVE “GET HI BYTE AND CONVERT 
8716 OO4606 042703 177400 BIC yee R3 
8717 OO04ble 116337 011744 013047 MOVE EBCDTB(RS) WK1 ;CONVERT CHAR TO ASCII 
9718 OO4620 013702 013046 MOV 
8713 : FALL THROUES TO ASCII PRINT ROUTINE 

8721 , 
8722 
8723 : DUMP WORD IN ASCII ON TTY 

8725 : CALLING SEQUENCE 
8726 Sea R2 CONTAINS WORD TO BE PRINTED 
8727 : JSR PC. ASCOMP 
8708 5 uae RETURN 
8729 : 
8730 : 
731 : NO REGISTERS ARE MODIFIED BY THIS SUBROUTINE 

8733 O0462e4% 105737 013045 ASCOMP: TSTB = LINECT i NEW LINE? 
8734 604630 091005 BNE 10$ 
8735 004632 004737 011324 ISR PC CRLF TES PRINT CR/LF 
8 DON6 36 112737 060036 013045 MO 30. FINECT -60 CHARACTERS PER LINE 
873 Wy] 13045 10S: DEC LINEC ‘DECR LINE COUNT ER 
8738 004650 004737 O11342 JSR PC, PRINT2 iPRINT CHARS 
739 004654 900207 RTS PC «RE RNC TO CALLER 

874] 
8742 ; 
ae DUMP WORD IN OCTAL ON TTY 

B74S : CALLING SEQUENCE 
B74G eee R2 CONTAINS WORD TO BE PRINTED 
8747 : JSR PC _OCTOMP OR OOMP 
B-Ne Saas RETURN rs 

8750 : OCTOMP PERFORMS A CR/LF BEFORE PRINTING OCTAL DATA 

Bree : NO REGISTERS ARE MODIFIED BY THIS SUBROUTINE 

8754 004656 004737 011324 bcTomP: JSR PC, CRLF GIVE A CRLF 

Pa 
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8755 COMP: = MOV :SAVE IMPCRTANT REGISTERS 
738 MOV "-(5) 
5 MOV RY ~(5P) 

Q7S58 O04679 012704 000006 MOV 86/4 EXTRACT 6 CCTAL pIGiTs 
87S9 SOME CLR RO :CLEAR THE WORKING REGISTER 
8760 0% 102 ROL R2 "MOVE HIGH ORDER BIT 10 C-BIT 
8761 OO47 100 108: RX RO ‘GET THE REMAINING BIT STILL IN LINK 
67be OON7O2 O4e700 177770 BIC 8177770,R0 “ONLY 3 LOW ORCER BITS 
8763 OOM 0627: ADD 8°0,R0 : MAKE I 
8764 FON712 0047 11362 JSR PC, PCHAR “PRINT IT ON THE TTY 
8765 SON7]16 OCel0e ROL Re -ROTATE THE NEXT OCTAL CHAR INTO POSITION 
97 994729 306192 ROL Ro 
8767 O702 006100 ROL Ro 
¢: CONH7AN «C1000 MOV RO, RO “DATA TO WORKING REGISTER 
8769 C0472 OCS304 DEC R4 ARE WE DONE? 
8770 OO4730 001363 BNE 108 -NO, PRINT ANOTHER CHARACTER 
8771 ON732 012604 OCTEX: MOV (SP)+,R4 "RESTORE USED REGISTERS 
6772 SOM7M Olo&c2 MOV (SP )4'Re 
67739 ON7% 012520 MOV (SP)+,RO 
Bom 004740 000207 RTS ;RETURN TO THE CALLER 

8776 
8777 ; 
B78 : DUMP WORD IN HEX ON THE TTY 

8780 : CALLING SEQUENCE 
8781 aaa R2 CONTAINS THE WORD TO BE PRINTED 
8782 : ISR PC HEXOMP OR HOMP 
e784 5 aa eeeee RETURN 

8735 : HEXDMP PERFORMS A CRLF BEFORE OUTPUTTING THE DATA 

8787 : NO REGISTERS ARE MODIFIED BY THIS SUBROUTINE 

8789 OO04742 004737 011324 HEXOMP: JSR PC, CRLF :00 A CR LF 
8790 SON7UG OLCONE HOMP: © MOV PQ’ -(SP) “SAVE THE WORKING REGISTERS 
8791 OON7SO 010246 MOV R2;-(5P) 
B32 DON7S2 «010446 MOV RY’ -( SP) 

004754 012704 OOOU0N MOV 4’ RY “4 CHARACTERS PER WORD 
8794 SON760 (06102 10$: ROL Re "ROTATE HIGH ORDER 4 BITS TO LOW ORDER 4 BITS 
8795 OON7b2 006102 ROL Ro 
87% OON764 306100 ROL RO 
8797 9047 006 196 ROL Re 
6798 OON770 0102 MOV R2,RO >TO WORKING REG 
8799 004772 006100 ROL KO ‘GET THE LINK BIT TOC 
8900 OO4774 O04 77760 BIC #177760, RO :ONLY LOW ORDER 4 BITS 
g601 9CS000 ROO #°0,R0 “MAKE ASCII IF NUMBER 

Foo Beate Dome et ce fs ROP ITE 
604 Peed tS 5 000007 a oot : YES, Kad ALPHA 
6205 OCSD16 004737 011362 208: JSR PC’ PCHAR “PRINT THE HEX CHARACTER 
8696 005222 005304 O€C RY ARE WE SONE? 
£637 OCl-e4 001355 ONE 10 :NO, CONVERT AND PRINT NEXT CHARCATER 
6-38 90552 012604 MOV (SP)4,R4 - YES, RESTORE REGISTERS ANO EXIT 
E309 eae 012602 MOV (SP) +’ Re 
8610 005032 012600 MOV (SP)+'RO 
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DZOxiA. CMB BACKGROUND SUBROUTINES -- PRINT FORMATTING 

8€11 005034 9000207 RTS PC ;RETURN TC THE CALLER 
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CB BACKGROUND SUBROUTINES -- COMPUTE SPECIFIED FER LIMITS AND DEVICE RODRESSES 

arent BACKGROUND Py eRouT ee eon Com UTE SPEC TED BUFFER LIMITS AND DEVICE ACO 

CALLING SEQ 
ee ceee ret ith OF FIRST PARAMETER 

beeeeees Pee, EOE ED D JN BUFFER pint SYNTAX 

JPON = CERR TO ABORT THE TELETYPE COMMAND. 
Dane 

Space = T/T 
= NEXT CHAR positon IN COMMAND STRING 

= 

Shove : BEG ACOR TO BE 
ENO ADOR 1 BE D 

REGISTERS RS, R4, R3 WILL BE DESTROYED. 

IF AN ERROR IS FOUND CONTROL IS PASSED TO CERR 

005036 005000 QLIMIT: CLR RO 1 BF 
005340 004737 O11S34 55k PC,COTB tag Fl ST SRT TER 
O0SO44 005705 TS) RS pe OCTAL NUN NBER ENTERED? 
OCSONG §O01D!4 BNE GLOCT ee, OCTAL PARAMS 
gce3 Jove? 000124 CHPB ORY aT *T = TUMBLE TABLE 
005354 Lae BEQ GLATT YES, SET UP T/T LIMITS 

lethe? O00111 CMPA ORY. 8’! I =’ INPUT BUFFER 
005262 001436 BEQ GLAIN ‘YES, SET Pa INPUT BUFFER LIMITS 
OCS964 120427 000117 CMPB) CRN. 80 ‘0 = OUTPUT BU 
605070 O01 BEQ GLAOT “YES, SET UP SUT or BUFFER LIMITS 

: ERROR DETECTED - POP OFF RETURN ADOR AND GIVE ERROR 

00S072 01260} QLERR: MOV (SP)4,R1 
605074 000137 003014, MP CERR . 

: OCTAL LIMITS SPECIFIED 

905100 010337 013110 QLOCT: MOV R3, SAODOR -SAVE START ADOR 
095104 120427 O000SH CMPB OO RY'8’, CHECK FOR COMMA (,) 
005110 O01 BNE GLERR 
095112 OO4737 OLISH JSR PC, COTB GET END ADDR 
005116 705 wor RS :HRS SECOND PARAM GIVEN? 
005120 601764 Q GLERR 
005122 010337 O13112 MOV R3, EADOR END AOOR 
005126 OOO4S4 BR GLEX : Save EN TO EXIT 

9 

: SET UP LIMITS OF TUMBLE TALE 

005130 112204 GLMTT: MOVB (R2)+,R4 
85132 1204e7 000124 cMpB.tiéRkM n't “MUST BE T 
005136 001355 BNE GLERR * ILLEGAL ENTRY 
005140 013737 013050 013110 MOV TTPTR, SADOR 

—-
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8269 005146 062737 200776 013110 ADO aTTSIZE-2,SADOR ; COMPUTE ROOPESS OF APPR DUPLICATE TT ENTRY 
8270 O5S1S4 O0S200 INC RO -INOICATE DUMP TUMBLE TABLE 
8871 005156 000437 BR GLEX1 “SET UP TO EXIT 

5373 
Ba74 ; 
B87 : SET UP LIMITS FOR INPUT BUFFER OF DEVICE 0 

e977 005160 112204 GLMIN: MOVB = (R2)+,R4 
8278 20562 let4e7 O00116 CMPB RY AN -MUST BE IN oy 
8879 005166 00134) BNE GLERR “ILLEGAL ENT 

005170 913704 013054 MOV TB, RY GET ADOR OF RDEV O STATUS T*BLE 
8231 C0S174 O1gNg? QOOUD5 913110 MOV Stier (AN) 
=82 O%52q2 0137 13110 O13li2 MOV 

8983 005210 062737 OOO741 O131le ROD 801SPS2+1,EADOR ;DISPLAY SIZE + ROOM FOR LINE ADDRESS 
Bsa 035216 000417 BR GLEXI 

E 36 
&x37 ; 
bees : SET UP LIMITS FOR OUTPUT BUFFER OF DEVICE 0 

6390 ocSe20 112204 QLMCT: MOVB (R2}4,R4 
8391 00S222 120427 O00124 cMPg) RY at -MUST BE OT 
8892 005226 001321 BNE BERR : LL EGA. ENTRY 
82893 006230 013704 013054 MOV SDEVTB, RY ADOR OF DEV O STATUS TABLE 
B34 OOS°34 016437 090010 013110 MOV S0UTB (RY) ,S SADDR ;COMPUTE STARTING AND ENDING ADORESSESS OF SPECIFIED BuF 
6895 C25242 013737 013110 Oisite MOV 

; INSURE ENTRY PROPERLY DELIMITED AND RETURN TO CALLER 

pea? Soseee ise Cex: FOV teats TERDON IGP hexr’ IneUy CHARACTER AND UPDATE POINTER 

27 890i 005260 120427 o000S4 LEX: CMPB R48’, : CHECK 
Boe 096264 091302 BNE GLERR “ENTRY a PROPERLY DELIMITED (ERROR) 
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8995 
8936 
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8919 095270 004737 011600 
89200 925274 163703 012512 
83921 25300 100406 
8522 905302 
8923 005304 120337 013057 
8924 10 101 
8925 te 6103 
8926 005314 

| 83e7 095316 9000137 003014 

GROUND SUBROUTINES -- COMPUTE SPECIFIED BUFFER LIMITS AND DEVICE ROORESSES 
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GOEV -- GET THE THE DEVICE NUMBER FROM THE HEX INPUT 

CALLING SEQUENCE 
Re = ADDRESS OF DEVICE ADDRESS IN HEX 
C, GDEV 

seeeeece RETURN IF NO ERRORS DETECTED 
IF ERROR DETECTED, COMMAND IS ABORTED BY GOING 

UPON VALID RETURN 
R3 AND DEV (RO) ratte CONTAIN Te DEVICE ADCRESS 

SCALED TO 1} - ATION USED BY SYSTEM. 
Re WILL POINT TO THE nexT'C CHARACTER FOLLOWING DEVICE ADORESS 

JSR PC. CHTB sCONVERT THE HEX TO BINARY 
SuB SCEV, *=STARTING ADDRESS 
BMI 10S ERROR ON I 
INC R3 ‘MAKE BETWEEN 1 AND 8 
CMPB sa R33. MAXDEV “IS DEVICE NUMBER TOO BIG? 
BHI YES, GIVE ERROR 
HOV R3, DEV SET’ UP THE DEVICE NUMBER 

InP CERR INPUT -ARAM ERROR 
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~SBTTL OX11-B ISR (INTERRUPT REQUEST LOGIC AND TUMBLE TABLE DECODE LOGIC) 

Oxili-B8 ISR 

OX11 ISR AND RELATED SUBROUTINE REGISTER USAGE 

RO DEV DEVICE NUMBER 
Ri UN ASSIGNED 

Rg OTAS iD soa es 6 CURRENT DEVICE TABLE 
R4 TT! T TABLE ENT 
RS TTe TUMBLE TABLE ENTRY 3 

THE ABOVE REGISTER DESIGNATIONS REPRESENT WHAT USUALLY WILL 
BE CONTAINED IN A REGISTER OURING DX ISR PROCESSING. HOWEVER, 
RS Bh ikeT IONS NICTATE REGISTERS MAY BE USED FOR DIFFERENT 

;SAVE HARDWARE REGISTERS 

( 
L ;NON-ZERO -- WERE OK 

NOTE -- AN INTERRUPT OCCURRED WITHOUT A TUMBLE TAQLE 
ENTRY, THE ASSUMPTION IS THEN MADE THAT THE TUMBLE TABLE 
ENTRY HAS ALREADY BEEN PROCESSED 

JMP OXEXIT 

PROCESS TUMBLE TABLE ENTRIES 
FOR _CONVIENCE THE PROCESSING IS BEING PERFORMED 
AT THE iN ERRUPT LEVEL. IT IS SUGGESTED THAT IN 
NORMAL PROCESSING ENVIRONMENTS THIS PROCESSING 
BE BE OTS TRIBY UTED TO LESS PRIVILEDGED PRIORITY LEVELS 

ORK LEVEL IN RSXLI-M. 

THE INTERRUPT SERVICE LEVEL PROCESSING REQUIRED 
iM THE OXI11-B IS TO RELEIVE THE INTERRUPT (DONE BIT 

N OXCS) AND SCHEDULE A REQUEST FOR PROCESSING 
AT A THER LENE . THE LEVEL SCHEOULED TO PERFORM 
THE PROC FPSING SO AE BE HIGH ENOUGH 
TO PROTECT RGAINS ABLE OVERFLOW. 

T ABLE ENTRIES ARE PROCESS QUENTIALLY FROM T 
CHRCULAR BUFFER FILL FD By THE DX. AS H ENTRY RETRIEVED 
FROM THE TUMBLE TABLE IT IS ZERCED. IT IS THIS MECHANISM 
re N pRboee THE PROGRAMMER TO DISCERN WHEN ALL ENTRIES HAVE 

SED. WHEN ALL ENTRIES HAVE BEEN 
PETRIEVES FROM THE TUMBLE TABLE THEN THE NEXT ACTION 
1s PERFORMED TQ THE OX. THE OX11-B NEVER ENTERS A ZERO 
N TUMBLE TABLE ENTRY 1. 

Re ;CHECK FOR ZERO T/T ENTRY UPON INTERRUPT 
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8995 . 
@986 005352 013702 013050 Loop: MOV TTPTR, R2 GET 1/T PTR 
8987 pos? 1g TST (R2) “ANY ENTRIES LEFT IN T/T? 
8999 4] BNE 10 
8389 005262 000137? ocEs¥e2 IMP DXEXEC >NO, EXECUTE NEXT DX COMMAND 

8991 . TUMBLE TABLE ENTRY AVAILABLE FOR PROCESSING 
. RESET THE BIT (RELI ve att 

8 a3 : COBY ay TABLE ENTRY CANE TUMBLE TABLE (FOR SYSTEM TESTS PURP 
Bo34 : UMBLE TABLE ENTRY ere 

699% 005366 042777 OOD200 oosoSs4 Jos: Ic voore.soxes :CLEAR DONE 
8397 005374 O01 MOV Re R3 -SET UP PTR TO DUP T/T 
8998 005376 Oke 001000 ROD aTtSize Ra 
8999 00S402 Bilee MOV (R2), (R3)+ :SAVE T/T ENTRY 81 
$000 OOSHON 01204 MOV (R2)-TTh 
9001 005406 00SS22 CLR (Re)+ -CLEAR T/T ENTRY si 
goo2 O0S54i0 O11223 MOV (RO), (R3)+ :SAVE T/T ENTRY 82 
933 OOS4l2 011205 MOV (R2)'TT2 
9004 005414 O00SG22 CLR (Re) sCLEAR T/T ENTRY a2 

2096 : CHECK FOR POINTER WRAP AROUND 

998 005416 O32e702 000777 BIT STTSIZE-1,R2  ;AT ENO OF BUFFER? 
3009 “NOTE -- POWER OF 2 BOUNDRY 
$010 o0s4ee 001002 BNE 20s NO 
9011 Of5424 013702 013052 MOV TTAOOR, R2 *YES, RESET PTR 
Wie 005430 010237 013050 20S: MOV Re, TYPTR SAVE T/T PTR 

oC} 4 : START PROCESSING TUMBLE ENTRY ENTRY 
9015 : SAVE DEVICE ROORESS 
90:16 : CHECK FOR SYSTEM RESET 
3017 : VALIDATE DEVICE ADDRESS 

3019 : NOTE -- IF SYSTEM RESET OCCURRED, THERE IS NO GUARANTEE 
a2 : THAT THE DEVICE ADORESS WILL BE VALID. 

ace2 005434 019500 MOV TT2,CEV -GET DEV 8 
9623 005436 042700 177400 BIC 4177400 DEV 
9co4 905442 010037 013076 MOV DEY ; SAVE CURRENT DEVICE NUMBER 
9625 O0S446 042777 000200 OOSO04 BIC Cee 5 a0xcs CLEAR DONE 
9026 OCS4S4 032704 010000 BIT 8SYSRST, TTL  CYSTEN RESET? 
$027 005460 001066 BNE PSYSRT YES, PERFORM SYSTEM RESET FUNCTION 
S028 Dossee 163700 012512 SUS SDEV, DEV T'IN O-7 RANGE - JF VALID 
9629 “bh 100403 BMT 30§ NVALID DEVICE R 
9630 605470 120037 013057 CMPB «DEV, MAXDEV "VALID DEVICE? 
31 905474 10340S BLO 40$ YES, NOT 100 BIG 

3033 ; INVALID DEVICE ADORESS - BITCH | 

96:35 : AN INVALID DEVICE ADDRESS WILL GENERALLY INDICATE 
303% : @ PROBLEM IN THE CONFIGURATION OF DX DEVICE 
$037 : ADDRESSES. BASICALLY THE DX KAS BEEN STRAPPED 
938 : TO HANOLE DEVICE ADORESSES WHICH OVERLAP WITH 
3039 : OTHER DEVICES ON THE CHANNEL. 
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9041 005476 004137 011502 30$: JSR R1, INMES SPRINT “INVALIO DEVICE” 
S42 005502 013752 .WORD = ILLMES 
3043 O0SS04 000137 c06S24 IMP OXAB ABORT DX11 

oe ; COMPUTE ADDRESS OF SPECIFIED DEVICES STATUS TABLE 

one 005510 905200 40s: INC DEV -MAKE DEVICE NUMBER 1 -8 
9048 O0SSi2 004737 010216 JSR PC, SUDEV ‘SET UP ADOR OF DEV STAT TABLE 
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oe : DECODE DX TUMBLE TABLE STATUS ENTRY 

os = : THE FOLLOWING PROCESS INDICATES THE ORDER IN WHICH 
354 : THE TUMBLE TABLE STATUS ENTRY SHOLLD BE DE“ODED. 

: THIS ORDER IS IMPORTANT AND SHOULD BE ADHERED 
sc5e ; TO FOR MOST EMNULATIONS. 

258 ig 932704 020000 TSELRST:BIT SSELRST, TTL i SELECTIVE RESET? 
9°56 cS22 OG14 Q TING TEST INTERFACE DISC. 
9060 085524 000137 0C0S764 JMP PSELRT ye PERFORM SELECTIVE RESET 
8061 005530 932704 004000 TINOSC: BIT SINEDSC, TT1 INTERFACE DISCONNECT? 
252 905534 001402 BE TNXM *NO, CHECK NON- Riga Blac” MEMORY 

253 005536 000137 06014 IMP PINOSC YES, PERFORM INTER DISC 
9-64 OcSS42 032704 040000 TNXM: IT #NXM. TTL NON-EXISTENT MEMORY ERROR 
3685 005546 O01402 BEQ TESENO ES ENO 

905550 000137 006070 IMP PNXM yes, PROCESS NON-EXISTENT MEMORY ERROR 
9°57 005554 936704 000100 TESEND: BIT 8ESENO, TTL suas" STATUS ACCEPTED? 
9°58 005560 O0140e BEQ TPARER CHECK FOR PARITY ERROR 
9659 005562 000137 006102 JMP PESEND ives, PERFORM STATUS ACCEPT 
gc70 «OCs 022704 100000 TPARER: BIT ePARER, TTL 501" A PARITY ERROR OCCUR? 
9071 005572 001402 BEQ TCHIS CHECK FOR CHIS 
$072 005574 000137 006232 IMP PPARER vee. PROCESS PARITY ERROR 
9073 205600 032704 O6CeDd TCHIS: BIT @CHIS TT “DID CHANNEL START A SELECTION SEQ? 
8074 O0SE04 001402 BE TCHEND ‘NO. CHECK FOR CHANNEL DATA END 
3075 000137 006262 IMP PCHIS “YES, PROCESS SELECTION SEQUENCE i 
3076 005612 032704 Od0040 TCHEND: BIT 8CHEND, TT1 i010 CHANNEL ENO OCCUR? 
9077 005616 OOL4d2 BEQ TCUEND CHECK FOR CONTROL UNIT END 
9078 000:37 O06444 IMP PCHEND Mee. PROCESS CHANNEL END 
9079 005624 032704 sSo0de0 TCUEND: BIT 8CUEND, TT] ‘DID'A CONTROL UNIT ENO OCCUR? 
9¢80 005630 001650 BEQ LOOP =NO, IGNCRE ENTRY -- ASSUME STACK STATUS 
8681 005632 000137 006430 IMP PCUEND :YES, PROCESS CONTROL UNIT END 
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9083 .SBTTL DOX11-8 ISR (TUM@LE TABLE ENTRY PROCESSING LOGIC) 

9085S : SYSTEM RESET OCCURRED FROM 360 
aes ; CLEAR ALL DEVICE STATUS TABLES AND RESPECTIVE 

3088 : RESET DX ACTIVE FLAGS AND COMMAND CHAIN FLAS 

9090 005636 0127 999001 PSYSRT: MOV 81,DEV sSTART AT FIRST DEVICE | 
903i O0S642 73? «010244 10S: JSR PC CDEVST ‘CLEAR DEVICE STATUS TABLE 
9092 O0S646 004737 010276 JSR "CSPWST RESET SPli STATUS WORD UPON SYSTEM RESET 
9093 005652 1 oogooe CLRB CCENCE (BTAB) “CLEAR SENSE BYTE 
9094 005656 105 00001 CLRB —- SRDROQ(DTAB) “CLEAR THE READ REQUEST 
9095 005562 005063 20 CLR SMINS(OTAB) “CLEAR THE BEG OF MANUAL INPUT ADDRESS 
3096 005665 O4 CLR SCURS (DTAB) “RESET THE CURSOR 
9097 005672 105063 000003 CLRB  - SSTAT(DTAB) “CLEAR THE STATUS REGISTER 
9°98 0CS676 01630! 000010 MOV SOUTB(OTAB), R1 ;SET UP TO CLEAR THE DISPLAY BUFFER 
9039 005702 O12702 o00740 MOV ap [shag Re “SET UP NUMBER OF CHARACTERS IN DISPLAY 
9100 os 112704 000100 MOVB “ASSUME 2848 DIAGNOSTIC TEST MODE 
9101 005712 105737 dleS2e STB 43=soTSTTYP ’ * WHAT EYE OF TES 
3105 905718 00449e BEQ 20$ : Feed ise "EBcprc SPACE 
3193 720 il 012624 MOV8  FILLCH,RY : ER TEST -- USE CURRENT FILL CHARACTER 

a 

9105 110421 20S: MOVB RY, (RL) + j USE THE a CHARACTER 
310 095726 0053 DEC Re ARE WE DO 
9:07 905 00137 BNE 208 NO, tebe VL DONE 
9108 c0S732 00S200 INC DEV :TO'NEXT DEVICE 
$109 005734 420037 013057 CMPB  =s- DEV, MAXDEV ; ARE WE DONE? 
9110 cOos740 740 BLE 108 CLEAR NEXT DEV STAT TABLE 
Mil 295742 105037 013060 CLRB = DKACT CL OX ACTIVE FLAG 
t12 805746 105037 013064 CLRB = CMOCHF ‘CLEAR COMMAND HaIHING FLAG 

13. CGS7S2. 042777 900400 cO4soO BIC SCUBUSY,20XCS  :RESET CU BUSY FLAG 
4 005760 000137 9005352 IMP LOOP PROCESS NEXT T/T ENTRY l 

CHANNEL ISSUED A SELECTIVE RESET 
RESET THE DEVICE STATUS TABLE FOR THAT DEVICE + SENSE 
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NOTE: THE SEL RESET IS ISSUED AGAINST THE CURREN| 
ACTIVE DEVICE 

005764 004737 010244 ASELRT: JSR PC, COEVST ;CLEAR DEVICE STATUS TABLE 
825770 004737 010276 JSR PC’ CSPHST RESET SPW STATUS RESPONSE 
0¢5774 105163 o00002 CLR8 SSENSE (DTAB) sCL AR SENSE BYTE 
ean 10Sc27 013960 CLRB ;CLEAR DX ACTIVE FLAG 
OCé 10S237 013064 CLRB CHOCHE CLEAR COMMAND CHAIN FLAG 
066010 000137 005352 JMP LOOP 

INTERFACE DISCONNECT WAS 1asuet FROM THE 360 
THIS IS DIRECTED TO A SPECIFIC DEVICE AND IS UNDER 
360 PROGRAM CONTROL 

IF THE DEVICE WAS ACTIVE 
ITS DEVICE STATUS TABLE WILL BE CLEARED Wo
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9139 : AND CHAN END ! DEVICE END SET IN STATUS BYTE 
3140 : IF THE DEVICE IS NOT ACTIVE THE COMMAND WILL BE IGNORED 

9142 006014 004737 010276 PINOSC: JSR PC, CSPWST ;CLEAR THE SPW STATUS RESPONSE 
9143 O06Ce0 105763 occd00 TSTB = SCMD(DTAB) “1S DEVICE ACTIVE? 
3:44 CO6924 001417 BEQ 20S : NO ab GNORE 
8914S 006026 904737 910944 JSR PC. CDEVST “CLEAR DEVICE STATUS TABLE 
314 00 012763 ocdcd03 occc000 MOV SCEDE, SCMD(OTAB) :0 Rey NO + CHAN END 
9147 006040 120037 013060 CMPB ss: DEV, DXACT -1S DEVICE USING DX NOW? 
9148 CO6O44 OC100e BNE 10$ :NO 
3149 O06046 195937 013060 CLRB  OXACT -YES, RELEASE DX 
8150 O060S2 120037 013064 108:  CMPB DEV, CMDCHF ‘DOES DEVICE HAVE CHO CHAIN SPEC? 
9:51 096055 001 BN gos :NO GET ee! T/T ENTR 
9152 Cf6060 195037 013064 CL MOCHF :YES, FLAG 
3153 006064 000137 0053Se 208: IMP LOOP :GET’ nee a ENTRY 

ais 
9157 : A NON-EXISTANT MEMORY CONDITION OCCURRED 
3158 : THIS WILL USUALLY TRAP OUT FIRST 

S e 

9160 006070 004137 0:1502 PNXM: JSR Ri, INMES ;PRINT “NON EX MEM™ 
9161 OO&974 013676 -WORD  NXMMSG 
gibe 006076 000137 o06S24 JMP DXAB ;ABORT DX AND RETURN TO EXEC 

9164 

aie 
sie? ; THE LAST anraTus, SEN SENT TO THE 360 WAS ACCEPTED, CLEAR Dx 

3163 : IF LAST OP WAS A BRITE PERFORM THE DISPLAY CONTROL ROUTINE 

9171 006102 004737 010276 PESEND: JSR PC CSPWST -RESET THE SPW STATUS BYTE 
9172 006106 105763 1 TS78 =—s-s SLC MD. DAB) ‘DOES LAST COMMAND REQUIRE 2260 DISPLAY EMULATION? 
9173 O06li2 OO14Oe BEQ 198 : NO 
S174 COS114 004737 0103 JSR PC, DISCTL YES, FORMAT THE DISPLAY 
9175 OC6120 126327 000011 10%: #§ CMPB SCAO(DTAB), #11 ; HAS’ ATTN ACCEPTED? 
9176 006126 001003 BNE TINUE 
3172 M1 11276 poaone 000017 MOY SRORG(DTAB) ives, Ss: £ 360 ACCcPTANCE | 
178 6961 1 I 20S: CL fas 

9179 996142 105037 013060 CLRB =‘ DXAC “CLEAR DX ACTIVE FLAG 
3180 361 O04? 12244 15 pc EhevsT i CLEAR THE DEVICE STATUS TABLE 
181 6061 ? T SCADCHN, TTL ibs COMMAND CHAINING SPECIFIED? 

9182 006156 001402 BEQ 305 
9183 096160 110037 013064 MOVB DEV. CMOCHF Mee. SAVE THE DEVICE NUMBER 
9164 OC6164Y 123727 013056 COO1OS 30S:  CMPB OXSTPF s’E WAS STOP ON END SEQ SPEC?(SE) 
3.85 006172 o01sS2 BEQ STPDX YES, DISABLE THE DX 

9187 006174 032704 cO0010 BIT 8ISSREJ, TT) -WAS AN ISS REJ DETECTED? 
9188 906200 OO14l2 BEQ Scs -NO, EXIT 

13 
919! : INIT SELECTION SEQUENCE WAS REJECTED BY DX (FAST CU BUSY SEQUENCE) 
9192 : IF FREIND TEST MOCE -- QUEUE CONTROL UNIT END 
$193 : ON UNIT COMPLETING TRANSFER 
S194 . IF 2848 DIAGNOSTIC TEST MODE -- QUEUE CONTROL UNIT END 
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3135 ; RESPONSE ON LOW ORDER CHANNEL ADORESS 

} 9197 . THE 2848 DEVICE EMULATION IS EXPECTED TG ISSUE 
3158 ; a CONTROL UNIT END ON THE LOW ORDER DEVICE ADORESS 

| aba ROST OTHER Jo0/370 DEVICES ARE EXPECTED 10 ISSUE 
3201 ; CONTROL UNIT END ON THE DEVICE COMPLETING THE OPERATION. 

} 9293 O06e02 105737 O12S2e2 , TSTB.=s TST TYP ;PROCESS SEPARETLY IF FRIEND 
9204 006206 001904 BNE 40 “FRIEND --QUEUE CU ENO ON BUSY UNIT 
9295 006210 O!2700 ond! MOV #1,D€V “SET UP TO SEND CUE ON LOW ORDER CONTROLLER ADOR 
2206 006214 904737 010216 JSR PC’ SUDEV - x 
9207 066220 413763 000010 ocoo0co 40s: MOVB  sQCUE, SCMO(DTAB) : QUEUE CONTROL UNIT END 
308 13? 005352 SOS: JMP LOOP “LOOP BACK ANDO PROCESS NEXT TUMBLE TABLE ENTRY 

9210 
9211 ; 
18 . PARITY ERROR WAS DETECTED 

9214 O0¢232 004137 011502 PPARER: JSR R1, INMES “PRINT “PARITY ERROR™ 
9215 006236 013726 -WORD  PARMES 
318 Oope40 123727 0130S6 000120 CMPB ss OXS TPF, @'P -STOP ON PARITY ERROR?? 
92} 001524 BEQ STPDX “YES, DISABLE THE Dx 
9218 O062SO 152763 o0000e 000003 BISB 8UCHK, SSTAT(DTABS -SET UNIT CHECK IN STATUS WORD | 
x18 00$256 000137 005600 IMP TCHIS -CONTINUE WITH TUMBLE TABLE INTERROGATION 

See) | 
9222 ; 
9223 : CHANNEL INITIATED SELECTION SEQUENCE 
9224 : THUS FAR THE DEVICE NUMBER HAS BEEN VALIDATED 
3205 AIND THE COMMAND CHECKED BY THE OX | 

see? : TY2 CONTAINS THE COMMAND TO BE EXECUTED 

8229 006262 004737 010276 PCHIS: JSR PC, CSPWST -RESET THE SPW STATUS BYTE 
9230 "ON NEXT CHANNEL INITIATED SELECTION SEQUENCE 
9231 O06266 123727 013056 000111 CMPB  s-sOXSTPF,a°J “WAS STOP ON ISS SPECIFIED(SI) 
Je3e OC6274 001511 BEQ STPDX “YES, DISABLE DX \ 
333 096278 632704 00000! BIT SCMDREJ, TTL “WAS CCMMANO REJECTED BY DX? 
sc34 ee] 001022 BNE ecs “YES, COMMAND REJECTED BY THE Ox 

se : VALID COMMAND, SET UP TO PROCESS IT 

$238 006304 105005 ’ CLRB sé T2 :RESET DEVICE ADDRESS BITS 
9239 006306 000305 ohAg Te -COMMAND TO L.O. BYTE 
9240 006310 105705 STB. sé Tf? “TEST I70 COMMAND? 
8241 906312 001437 BEQ SCs “YES, IGNORE 
8242 906314 120627 000003 CMPB. OO OTT2, aNOP : WAS COMMAND A NOP? 
$243 006320 O014534 BEQ $03 “YES 1 GNGRE IT 
Se44 O0632e2 029527 000012 CMP T2, ele iI THIS A VALID COMMAND? 
9e45 006326 003405 BLE 10$ -YES, QUEUE TO BE EXECUTED 
seg 006330 004137 011502 JSR RL, INNES -NO -- REPORT AN ILLEGAL COMMAND RECIEVED FROM THE OX 

SSug Bosse Boor 5 nen 94g 137 006524 Imp XA AND ABORT THE PROGRAM 
Se49 006382 »°53 000000 10S: MOVB TT2,SCMO(DTAB) : QUEUE COMMAND TO BE PROCESSED 
S250 906346 any BR 59§ -EXI’ + PROCESS NEXT T/T ENTRY 

%. 1% 
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| 9251 ; 
ae5¢ . COMMAND WAS REJECTED, DETERMINE WHY 

9254 £6350 105763 000016 20S: STB  SONLF(DTAB) ;15 DEVICE ON LINE? 
|} 3255 006254 O01404 BEQ 30$ “YES, TEST PARITY ERROR 

a53 : DEVICE OFF-LINE -- RESPOND INTERVENTION REQUIRED SENSE CONDITION 

925 S& 0S2763 000100 oocode ’ S SINTREQ, SSENSE(OTAB) .SET I NTION NSE BYT 
asP8 364 caee: BA aly FIN 15H UF WeRen IniriBfeb SELEC rin BREE 
9261 006365 032704 100000 30$: BIT SPARER, TTL “WAS A PARITY ERROR DETEC 
debe 006372 301404 BEQ 4OS :NO, MUST BE ILLEGAL CORRS 

9264 . COMMAND WAS REJECTED BECAUSE OF A PARITY ERROR 
365 : SET UP BUS OUT SENSE RESPONSE 

9267 006374 052763 OCO0O4O cooode ’ BIS 8BUSOUT, SSENSE(DTA8) ;SET BUS OUT FLAG 
i268 006402 000403 BR SOs EXIT 

9070 : INVALID COMMAND RECEIVED FROM 360 
x71 : SET UP COMMAND REJECT SENSE RESPONSE 

3273 OO&4O4 052763 oode0d0 cocdd2 40s BIS aSCMORJ,SSENSE(DTAB) ;SET CMD REJ FLAG 

9275 : CHANNEL INITIATED SELECTION SEQUENCE COMMON EXIT LOGIC 
3276 : IF SELECTED DEVICE HAS COMMAND CHAINING IN AFFECT -- KILL IT 

9278 O06412 120037 013064 60S: CMPB  —ODEV, CMOCHF ;DOES D VICE HAVE COMMAND CHAINING SPECIFIED? 
9279 006416 601002 BNE 60S NEXT TUMBLE TABLE ENTRY 
9280 OC6420 195037 013064 CLR8 § CMOCHF Mee, OF TEAR THE COMMAND CHAINING FLAG 
328: o0642e4 000137 Od0S3S2 60S:  JMP LOOP *AND’ GET THE NEXT T/T ENTRY 

9283 

928s : CONTROL UNIT END OF DATA TRANSFER WAS DETECTED 
9296 : IF TRANSFER COMPLETE PREPARE ENDING SEQ RESP 
9287 : IF TRANSFER INCOMPLETE INCR BUFFER ADDRESS 
3288 . DECR BYTE COUNT 

9299 006430 105037 013060 PCUEND: CLRB DXACT ;CLEAR_DX ACTIVE FLAG 
9591 006434 004737 010330 JSR PC MUXENO "HANDLE MUX DATA TRANSFER COMPLETION 
S232 606440 103017 BCC PCHEX ‘IF SEL CHAN OR MUX D’T NOT DONE, MERELY EXIT 

9294 : MUX DATA TRANSFER COMPLETE 
9295 . TREAT SAME AS SEL CHANNEL DONE 

38 006442 OCO4O4 , BR PCHENI 
9298 
9299 
9300 
9301 ; 
9202 : CHANNEL END WAS DETECTED 
3393 : PREPARE ENDING SEQUENCE RESPONSE 

930S 006444 105037 013060 PCHENO: CLRB § DXACT -CLEAR DX ACTIVE FLAG 
9306 000450 004737 010330 JSR PC, MUXENO -IF MUX CHANNEL HANDLE DATA TRANSFER 
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$ 
YES, OISABLE 0 
GUE END SEQ RE 

i ON CATA TRANSFER DONE? (SO) 

SPONSE 
sf REMAINING BYTE COUNT 

ITY ERROR SENSED’ 
PROCESS NEXT TURSLE TR3LE ENTRY 

aE SPO, sosc of “YES. SET EQUIP CHECK IN SENSE 
BACK + SS NEXT TT ENTRY 

STOP OX, SOMEONE WANTS TO INVESTIGATE 

;CLEAR STOP FLOG CLRB 

ABORT 

OXS TPF 

CURRENT DX OPERATION 
UNRECOVERABLE ERROR OCCURRED 

SOXONLN! DXENB, Oreo ;DISABLE THE Dx 
OXABFL 

DXEXIT 

OX ABORT FLAG 
; OX REG STERS WIil BE 
EXIT FROM INTERRUPT 

S 
PR 

) 
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$333 SSBTTL DX11-B ISR (SELECTOR CHANNEL COMMAND EXECUTION) 
3 ; 

3355 ; EXECUTE NEXT COMMAND FOR THE DX 

9337 906542 198797 012516 BXEXEC: TST9 = CHTYPE sCHANNEL TYPE O=M, 1=S 
9338 006546 00) BNE SEX : SELECTOR Cree” EXEC 
3333 006550 900137 00717 IMP MEX -MULTIPLEXER EXEC 

aed : SEX -- SELECTCR CHANNEL EXECUTIVE 

9343 : SEX EXECUTES COMMANCS FOR THE OX TO A SELECTOR CHANNEL 

9345 ; ON A SELECTOR CHANNEL A COMMAND WILL BE COMPLETED 
9346 : BEFORE ATTEMPTING TO EXECUTE A COMMAND ON ANOTHER 
g347 : DEVICE, ISS-DATA TRANSFER-ES. 

a8 : DATA TRANSFERS ARE COMPLETED IN ONE BURST 

9351 O08554 013700 013066 Cex: MOV = SELDEV DEV ;GET SEL DEV 8 
6g 906560 004737 91221 ids: JSR PC iSET up B DEY gms TABLE ADDR 

006564 105763 TSTB = SCAOC (bTAg) : ANY 0 
$354 O6eS570 001030 BNE 6CS :YES, ee ecur E IT 
S355 00.572 105732 013064 TSTB CHOCHE ;WAS' COMMAND CHAINING SPECIFIED 
9355 0065 140 BEQ * NO 
9357 000137 01 JP DXEXIT YES, WAIT FOR COMMAND 
9358 OC&S04 126327 O000!7 00000! 30S:  CMPB SRDRQ(DTAS).e! iS ATTENTION TO BE SENT? 
9359 OCebl2 001004 BNE 40S CONT INUE 
$360 006614 112763 000011 000000 MOVB 811, SCMO(DTAB) es, rE! UP TO SEND THE ATTENTION 
9361 O066e2 000413 BR 60¢ READ MANUAL INPUT 

O0G524 os209 40S: INC DEV ter fe DEV 
9363 O0boeb | 013057 CMPB = DEV, MAXDEV iHaVE WE TRIED THE HIGHEST DEVICE? 
9364 006632 003402 BLE 
9365 006634 012790 1 MOV #1, DEV es RESTART AT FIRST DEVICE 

006540 020037 Bi 3068 SOS CMP OEY, SELDEV I ers. We Re IT ALL STARTED? 
9367 OGoE+4 001345 BNE 108 THIS DEVICE 
368 OC6e% 000137 010200 Isp OXEXIT PRTT -- re TASKS PENDING 

3370 : THERE IS A JOB TO DO, LETS DO IT 

9372 906652 116304 000000 60S: MOvB SCHD(OTAS), RY i COMMEND 19 INDEX 
$373 066656 905304 DEC - 11 
9274 906660 006304 ASL 

OC-the 610037 013066 MOV Rev SELDEV i ane SeVice ADOR 
3375 Oc-266 000174 006672 Jnp aSCAOTB(RY) sEXECUTE T 

Xtb72 006716 SCMOTB: .WORD SUR ITE : if = WRITE HEU BUF BUFFER 
006674 007006 [WORD SRM 2 = READ MANUAL INPUT 

9379 OCb676 010030 “WORD  ESEQ 53 = ENOING SEQUENCE 
9280 006700 010126 "WOK,  SENSCM 14 = SENSE COMMAND 

32} 6702 906716 -WOED SWRITE *S = WRITE LINE ADORESS 
922 O06 7106 : SRE °6 = READ FULL BUFFER 
9253 006706 007756 “WORD  ERASCM -7 2 ERASE COMMAND 
$224 00€710 007736 - WORD CONUNE *10 = CONTROL UNIT END 
9° ¢ OcE7l2 “WO SATTN ‘11 = SEND ATTENTION TO 360 

3% 906714 (07006 “WORD — SSRNI 12 = READ SHORT MANUAL INPUT 
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SSSSSDRSSESDORSSSESSDDESS SSDS SDSS DDSSS SORES DDS SO DRSDSBBBBSBESSSBS ES 555505005 

; COMMANDS SPECIFICALLY FOR THE SELECTOR CHANNEL 

LERSLUPELRESERBLLLEBLDBSLLEREABBBALERBLBRBRBEEBERBBBERBRBESBERERBRSDERSSEERS 

WRITE COMMOND RECEIVED FROM 
: PREPARE 19 oATA 360 

BOTH WRITE AND WRITE LINE ADORESS COME HERE 

SWRITE: MOV SINBE (OTAB) QOXBA :SET UP BUFFER ADDRESS 
Sug OFF, 30XBA ss FOR _VIRTLAL MEMORY -- OFFSET FOR PHYSICAL ACDRESS 
Hoy DEVCON’ Re COMPUTE DEVICE ADORESS 

V Re 
MOVB Re, a0XCA 
MOV #-O1SPS2-1, SCXBC; SET uP BYTE COUNT FOR MAX, WRITE LINE ADDRESS 
MOVB SHO (OTAB) ABicrolpTag) 3 WRITE FLAG 
CLRB (OTB) 

OR Bev, Si ) ‘BEL oxi! ative NG UNTE COUNT gre Beau i iRESET REMAININ 
INP OXEXIt RETURN FROM INTERRUPT 

PERFORM READ MANUAL INFUT COMMANDS 
bpmy: 
SSRNI: STB  TSTTYP 31S TEST FOR FRIEND? 

SREAD ‘YES. TREAT ALL READS AS READ FULL BUFFER 
CLRB SSENSE (DTA) "RESET THE SENSE BY i 
STB © SRORQ(DTAR) “WAS A READ REQUESTED? 
3 OS YES, CONTINUE 
J SEQ INO, TREAT AS A NOP -- END SEQ ONLY 

10$: CLRS SRORG (OTAB) 
MOV SMINS(DTRB), dOXBA ;SET UP STARTING ROOPESS 
MOV SOUTB(DTAB),R2 ;O&TERMINE ENDING ADDR=SS 
R00 SCURS (DTAB) , Re 

SUB 20XBA, Re :COMPUTE BYTE COUNT 
208 “INSURE VALID BYTE COUNT 

J FeO ; ILLEGAL 
20s: NEG 

MOV R2, 2OXxBC >SET UP DX’S BYTE COUNT 
SUB PHYOFF,@OXBR = :FOR MEMORY MANAGEMENT - OFFSET FOR PHY RODRESS 
BR SRO10 :START THE READ 

: READ COMMAND RECEIVED FROM 360 
; PREPARE TO SEND DISP BUFFER TO 360 

épeap: MOV SOUTB(DTAB). SOXBA -SET UP BUFFER ADDRESS 
SUB PHYOFF,@OXBA ; FOR MEMORY MANAGEMENT - OFFSET FOR PHY ADORESS 
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DXL1-B ISR (SELECTOR CHANNEL COMMAND EXECUTION) 

012777 177040 203336 MOV #-DISPSZ, 9DXBC .SET UP BYTE COUNT 
116363 000000 900001 SRDIO: MOVB  SCMO(OTAB),SLCMOLDTAB) ;SAVE CODE OF ' AST COMMAND 
B13798 013100 HOV BEVCON, Re “COMPUTE DEVICE ADORE >5 

V_ Re 
110277 003306 MOVB Re. sOXCA 
105963 oco0I02 CLRB  - SSENSE (DTAR) “CLEAR SENSE BYTE 
110037 013960 MOVB DEV, DXACT SET DX cat FLAG 
005063 o0fd14 CLR SRBYTC(DTAR) -RESET REMAINING BYTE COUNT 
063777 «009005 003266 BIS @OXRO. SOXCS =START TRANSFER 
000137 010200 IMP OXEXIt RETURN FROM INTERRUPT 
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COMMANDS ) 

-SBTTL OXL1-B ISR (MULTIPLEXER CHANNEL COMMANDS) 

MEX-- MULTIPLEXER CHANNEL EXECUTIVE 

MEX EXECUTES COMMANOS FROM THE DX ON A MULTIPLEXER CHANNEL 

ON A MULTIPLEXER MULTIPLE DEVICE REQUESTS WILL BE 
INTERLEAVED. THIS WILL PROHIBIT A TIME OUT TO OCCUR 
sercaen yee TS NOT SERVICED UNTIL ALL OTHER DEVICES 

DATA PEPGEER® ARE DONE IN 4 BYTE BLOCKS, SO AS TO NOT 
HOG THE CHANNE 

TSTB CHE CHE -1S COMMAND CAAINING SPECIFIED? 
BEQ I "NO. CONTINUE 
Ine DXEXIT YES, LEAVE OX FREE 
MOV MOEV, DEV :GET LAST DEVICE ACOR THAT HAD A COMMAND 
JSR PC SUDEV “COMPUTE ROOR OF DEV STAT TABLE 
TSTB 3s SCA TAB) ‘RNY JOB TO 00? 
BNE cos ‘YES, EXECUTE IT 
CMPB = SRORQ(OTAB), 81 :IS ATTENTION REQUESTED? 
BNE 40S “NO. CONTINUE 
MOVB  all,SCMO(OTAB) :YES, QUEL ATTENTION 
BR 50$ “FOR THE READ MANUAL INPUT 

NO TASK PENDING FOR CURRENT CET Be 
BUMP TO IN CGATE NEX VICE ON CONTROL UNIT 

INC DEV sINCR TO NEXT DEVICE NUMBER 
CMPB «DEV, MAXDEV “WAS DEVICE NUMBER WRAPPED AROUND? 
BLE 45§ “NO. SEE IF ALL DEVICES HAVE BEEN INTERROGATED 
MOV #1,DEV YES, RESET THE DEVICE NUMBER 
CMP DEY, MOEV 7NO JOB HERE, HAVE WE CHECKED ALL DEVICES? 
BNE NO, EXAMINE NEXT DEVICE 
JMP OXEXIT YES, EXIT FROM ISR 

THIS DEVICE HAS A JOB TO 00, EXECUTE IT 

MOVB BCMO(DTAB) RY ; COMMAND TO INDEX 
DEC :SCALE T0 0 - 
ASL RM SMAKE INTO ADDRESS 
MOV DEV, MOEV ;SAVE CURRENT DEVICE ADDRESS 
THe) SCADTECRY) = EXECUTE THE cOn 
WORD = NWRI :1 = WRITE PULL SUFFER 
“WORD MRT $2 = READ MANUAL INPUT 
“WORD — ESEQ 33 = ENDING SEQUENCE 
“WORD  SENSCN :4 = SENSE COMMAND 
[WORD MWRITE :S = WRITE LINE ADORESS 
;WORD = MREAO :6 = READ FULL BUFFER 
:WORD — ERASCH ;7_= ERASE COMMAND 
, CONUNE 510 = CONTROL UNIT ENO 
Wore SATIN S11 = SEND ATTENTION TO 360 
;WORD = MSRMI ;12 = READ SHORT MANUAL I1PUT 
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=i RT re Eee FET Pe onne rage ag 
et : NOTE TH WRITE ad LINE 

28 907340 63 O00014 WRITE: TST SRBYTC(DTAB) “WRITE oft PROGRESS? 
0533 «007344 001011 BNE 10$ “YES SEND MORE DATA 
95204 007346 016363 000012 MOV SINBE(DTAB) SBUFA(DTAB) :SET UP BUFFER ADDRESS 
325 907964 363763 013074 O00012 SUB PHYOFF SBUFA:OTAB) ; FOR'MEM MANG - OFFSET FOR PHY ADDRESS 
9626 307362 612763 1 900014 MOV sDISPS2+1 SRBYTC(DTAB) :SET UP BUFFER FOR MAX SIZE 
9627 007370 016377 OCO0l2 OO3066 108: MOV SBUFA(DTAB), @OXBA ;OLTPUT BUFFER ADOR TO DX 
5 007378 013 013100 MOV DEVCON, Re -COMPUTE DEVICE ADORESS 
ee58 ADO DEV. R2 
9530 OO7404 110277 003046 MOVB 2, a0XCA 
Hil Som 77774 p050 MOV 3-4 PXBC “START BYTE COUNT AT 4 

1 327 14 CMP SrevTc(OTAB), #4 :IS LESS THEN 4 BYTES LEFT? 
9533 007424 O0eD0S BGE 205 "NO, START TRANSFER 

| A074 016308 000014 MOV SRBYTC(DTAB),R2 : YES, USE REMAINING BYTE COUNT 
S35 T7432 005 NEG Re 

997434 010277 003026 MOV Re aOXBC 
9§37 oC744O 105063 coood2 20$:  CLRB SSENSE(DTRB) “CLEAR SENSE BYTE 
9538 97444 116363 000000 00000! MOVE SCMD(DTAS) SLCMDLDTAB) SET WRITE FLAG 
9639 O974S2 1100 13060 MOVB DEV, DXACT -SET ACTIVE FLAG 
9540 O07458 1527 002774 B1S8 80XWR. 2OXCS -START THE TRANSFER 
Ea 007464 000137 010200 IMP OXEXIt RETURN FROM INTERRUPT 

9543 
S44 ; 
aN : READ MANUAL INPUT COMMAND 

3547 ;, THIS WILL TRANSFER ONLY THE DATA ENTERED ON THE SCREEN TO THE 360 

9545 007470 ARMI = . 
950 007470 105737 Ol2see MSRMI: TSTB  TSTTYP “FRIEND OR 2848 DIAG? 
9551 007474 OO103N BNE MREAD *FRIEND -- TREAT AS READ FULL BUFFER 
952 007476 905763 000014 TST SRBYTC(DTAB) ANY DATA LEFT TO TRANSFER? 
9553 907502 001031 BNE MREAO “BRANCH IF YES TO CONTINUE 
9554 0C7S04 105063 ocnc0e CLRB SSENSE(OTAB) “RESET THE SENSE BYTE 
$655 007510 105763 90001? TSTB —- SRORQ(OTAB) “WAS THE READ REQUESTED? 

ace mae VES 1 108 ne ets Ee ERA er ENDING SEQ RESP DE!CE 

ei) SU7E8 hoe) ROE, foe ike SibRocoraey ba TE REA EGOS ana ’ ; 5 
af, eeea 4 eat MOV NB iBTABD Ree COMPUTE’ THE RTE ount 

951 007540 065 OcO004 ROO SCURS(DTAB);R2 ;END - START 
62 007544 005302 DEC Re 
Bes CO7S4 | 000012 SUB SBUFA(DTAB),R2 ;COMPUTE THE BYTE COUNT 

007SSse 100761 BNI 16$ "NEGRTIVE -- SOMETHING IS WRONG 
9665 907554 019263 000014 MOV R2 SRBYTC(DTAB) :SAVE FOR READ ORIVER 
3566 163763 013074 000012 sue PHYOFF,SBUFACDTAB) ;FOR MEM MANAG - OFFSET FOR PHY ADDRESS 



HO8 
NAINDEC-11-DZDXI-A NEW OX11-B RESPONDER MACY11 27(732) 27-OCT-76 14:48 PAGE 68-S 
OZDXIA. CNB OX11-B ISR (MULTIPLEXER CHANNEL COMMANDS) 

9568 : FALL THROUGH TO NORMAL READ BUFFER ROUTINE 

970 
$71 

3S : READ COMMAND RECEIVED FROM 360 
Eva : PREPARE TO SENO 4 BYTES OF DATA TO THE 360 

9575 007566 116363 000000 COCO! READ: MOVB § SCMO(DTAB).SLCMD(DTAB) :SAVE CODE OF LAST COMMAND FOR DISPLAY CONTROL 
9577 007574 0C0S763 OCO0014 TST SRBYTC(DTAB) *RERD IN PROGRESS? 
3578 007600 OO0101 BNE 10$ >YES. SEND OUT MORE DATA 
9578 07602 31 900010 cod01e2 MOV SOUTB(DTAB) SBUFA(DTAB) :SET UP BUFFER ADDRESS 

007610 163763 013074 oO0d0!e SUS PHYOFF SBUEACDTAR) -FOR MEM MANAG - OFFSET FOR PHY ADDRESS 
9581 007616 Ole763 ood74O 000014 MOV eCISPS2 SRBYTC(DTAB) -SET UP TOTAL BYTE COUNT 
95382 O07624 016377 000012 OOeb32 108: Mov SBUFA(OTAB),@DXBA .SENO BUFFER ADDR TO DX 
9683 007632 013702 013100 MOV BEVCON, Re -COMPUTE DEVICE ADDR 
9584 oB0002 ADD DEV. R2 
9685 007640 110277 002612 MOVB §_R2, aDXCA ;QUTPUT THE DEVICE ADDRESS 
9596 007644 012777 177774 002614 MOV #-4 QOXBC ‘OUTPUT THE BYTE COUNT -4- 
9687 0C76S2 0c63e7 000014 OcOddo4 CMP SRBYTC(DTAB), 84 :SEE IF REMAINING BYTE COUNT LESS THAN 4 
9588 097660 O02D0S GE 20S 
9689 007662 016302 000014 MOV SRBYTC(DTAB),R2 ;SET UP BYTE COUNT 
959) 007665 O0S402 NEG Re 
9591 007670 010277 O0eS7e2 MOV R2, SOXBC -QUTPUT THE NEW BYTE COUNT -- LT 4 
$592 007674 105063 c0cdde 208:  CLRB  SSENSE(DTAB) “CLEAR SENSE AND SET OX ACTIVE FLAG 
23 007700 110037 013060 MOVB DEV, DXACT ‘SEY DEVICE ACTIVE FLAG FUR SOFTWARE 

9595 : BEFORE TRANSMIT IS STARTED SET BUSY FLAG IN DX11 STATUS 
5% : TABLE FOR DEVICE 

$698 097704 010002 MOV DEV. R2 -COMPUTE ADDRESS OF SPW ENTRY 
9599 007706 063702 013100 ROD BEVCON, Re : Xx 
900 007712 Oe0ete ADO Ro Re > Xx 
9601 007714 063702 013104 RD0 STOP Re "ADD IN SPW BASE ADDRESS 

052712 BIS #BSY, (Re) ‘SET UNIT BUSY FLAG 
9693 007724 150777 002526 8158  sOxrRO. aOxcs “START THE DX READING 
904 007732 000137 O1 IMP DXEXIt 
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$606 .SBTTL OXLI-B ISR (MULTIPLEXER AND SELECTOR CHANNEL COMMANDS) 
9608 pi Pe reeepeeererereepprperynenrerperpeperyyeyypyyryryerpryregeryegayryrseeys 

3603 : COMMANDS FOR BOTH MULTIPLEXER AND SELECTOR CHANNELS 

S11 SLL GL 
% 12 
13 
9614 ; 
215 : PRESENT CONTROL UNIT END TO CHANNEL 

9617 007736 152763 000040 000003 ¢ONUNE: BIS8 sCLE,SSTAT(DTAB) .PUT IN STATUS BYTE 
18 007744 000434 BR STout OUTPUT TO CHANNEL 

3620 
%21 ; 
%e2 : SEND THE ATTENTION BIT TO THE 360 

os 007746 152763 000200 000003 SATTN: BISB8 #ATTN,SSTAT(DTAB) ;PUT IN STATUS BYTE 
Hes 007754 000430 BR STOUT “OUTPUT TO THE 360 

9627 
9628 ; 
323 : ERASE THE DISPLAY 

9631 907756 016304 O00010 ERASCM: MOV SOUTB(DTAB),R4Y ;SET UP BEG OF DISPLAY BUFFER 
%32 007762 012705 000740 MOV 80ISPS2,RS “SET UP COUNTER 
9633 007766 112702 000100 MOVB sEBCDSP. -SET QUFFER FILL FOR 2848 DIAG 
9% 007772 105737 Olese2 TSTB. 23s TSTTYP :IS TEST BEING RU FOR 2848 RESPONDER 
935 007776 001402 BEQ 10 iES, FILL BUFFER WITH EBCDIC SPACE 
963% 019000 113702 012524 MOVE = FILLCH, Re "USE CURRENT FILL CHARACTER 
%37 919004 {idee 10S: MOVB Re, (R44 i NOVE FILL CHARACTER TO BUFFER 
9636 610006 305 DEC *DECR COUNTER 
939 010010 001375 BNE 108 "NOT DONE, 00 NEXT CHAR 
%40 010012 005063 ocp000% CLR SCURS (DTAB) *RESET THE CURSSR 
9641 010016 105063 coocd2 CLRB  SSENSE(DTAS) “CLEAR SENSE BYTE 
Hie 010022 112763 000003 co00000 MOVB - 8CEDE,, SCMD(DTAB); CHRNGE COMMAND TO PRESENT END SEQ 

an : CALL THROUGH TO PRESENT ENDING STATUS 

S646 , 
9647 
9648 ; 
9649 . PRESENT ENDING STATUS TO CHANNEL 

#51 010030 152763 000014 cOQ003 €SEQ: BISB  *sCE!DE,SSTAT(DTAB) ;SET CH ENO + DEV ENO 

953 
9654 ; 
55 : PRESENT STATUS TO CHANNEL 

9657 : THE STATUS IS BOTH PUT IN THE DX11-B SPW TABLE 
“58 : AND SENT TO THE CHANNEL. CONDITIONS CAN OCCUR WHICH 

; 
; 
; 
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%62 01003) 013702 013100 STOUT: MOV DEVCON, Re OUTPUT DEVICE ROORESS 
953 010042 o60002 ADD DEV. R2 

eee 11087 e cope 000003 Te Re BOKER oTAg) 1S T I K BIT SET? 
are BiSkee Aaec Ra Bie KK, NO PRANEMT THe ef Arte 
3667 010060 112763 ococdc2 000003 MOVB  SUCHK, SSTAT(DTABS ;YES, THEN SEND ONLY UNIT CHEL.’ 

965 ; IF MULTIPLEXER CHANNE. 
970 ; CLEAR ANY PENDING STATUS IN SPW STATUS ENTRY 
71 . (PROBABLY *BUSY™) ! 

°§73 010065 105737 012516 los: TSTB  CHTYPE sSELECTOR CHANNEL? 
S74 gre 00 BNE i YES DONT CLEAR STATUS IN SPW TABLE 
%75 013074 O06 2. Re “COMPUTE ADDRESS OF SPW STATUS ENTRY 
9676 O10076 0637 013104 ROD STSPH Re -OFFSET BY BASE OF SPW TABLE 
67? 010102 10501 CLRB ss (R2) “CLEAR SPW STATUS ENTRY 

¥7 : OUTPUT THE STATUS TO THE CHANNEL 

9681 O10104 116377 000003 002350 20$:  MOVB SSTAT(DTAB),3OXOS -OUTPUT STATUS TO CHANNEL 
982 O10ll2 1520777 900007 002340 BISB  #DXxST, 30xCS >PRESENT TO CHANNEL 
9683 010120 110037 013060 MOVB DEV. OXACT “SET OX ACTIVE FLAG 
ae 0101e4 o0042s5 BR DXEXIT “RETURN FROM INTERRUPT 

9696 
9687 ; 
#88 : SENSE COMMAND DESIRED BY 360 

9690 010126 012777 900002 002330 SENSCM: MOV SSSENSE,SOXBA  ;SET UP AODRESS OF SENSE S8YTE 
991 O10:34 060377 002324 ADD DTAS, dOXBA 
9632 O10140 163777 O13074 002316 SUB PHYOFF,3OXBA = :FOR MEMORY MANAGEMENT - OFFSET FGR PHY AODRESS 
%93 19148 1 013100 mov VCON | R2 “COMPUTE DEVICE ADORESS 
9654 610i V_Re 
955 O10154 1102077 002275 MOVB Re, aOXCA 

oar OlDiee siedg? Biz0Kp ee mov, a soxEe PTR ACTICE FLAG 
23 Bipts PAaoRe 002260 gis OBXAD  GOXCS i tat T 

$700 
9701 ; 
3702 : EXIT FROM THE DX ISR 

8704 010200 012605 OXEXIT: MOV (SP)+,RS sRESTORE REGISTERS 
9795 010292 012604 MOV (SP)+°RY 
9706 O10C04 017603 MOV (SP)+'R3 
9707 010206 012602 MOV (SP)+;Re 
9798 O10210 012601 MOV (SP)+'RI 
9709 Oldel2 012600 (SP)+,RO 
8710 O10214 000002 RTI 
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~SBTTL OX11-B ISR (UTILITY SUBROUTINES) 

SET UP ADDR OF DEVICE STATUS TABLE 

CALLING SEQUENCE 

RE TURN 
R3 = RADORESS OF DEVICE TABLE 

ONLY REGISTER R3 iS MODIFIED BY THIS SUBROUTINE 

MOV SOEVTB OTRB -START AT DEV 1 
MOV 1,-(SP) SAVE RI 
MOV Be, R} 
DEC ;DEC DEVICE NUMBER 
BEQ Gtpex :OONE, EXIT 
AOD 82000, D0TAB “INCR’ TO NEXT DEV TABLE 
BR SUD10 “TRY AGAIN 
MOV (SP)+,R1 “RETURN TO CALLER 
RTS PC 

CLEAR DEVICE STATUS TABLE 

CALLING SEQUENCE 

R3 = ROORESS OF DEVICE TABLE 
THE FOLLOWING TABLE ENTRIES ARE CLEARED 

ONLY REGISTER R3 IS AFFECTED BY THIS SUBROUTINE 

PC, SUDEV SET UP ADDR OF peace STAT TABLE 
CLRB  —- SCMD(DTAB) sRESET ciRRENT COMMAND ENTRY 
CLRB = SSTAT(DTAB) ;RESET DEVI E Gul ENTRY 
éLR SBUFA(DTAB) -RESET CURRENT BUFFER AODRESS POINTER 
CLR SRBYTC(DTAB) =; RESET RERRINING BYTE COUNT 
CLRB = SLCMO(OTAB) RESET LAST COMMAND ENTRY 
RTS PC RETURN TO THE CALLER 

CSPWST -- CLEAR SPW STATUS BYTE 

CALLING SEQUENCE 
cet eeeee OTAB (R3) POINTS TO CURRENT DEVICE STATUS TABLE 
sesceees DEV (RO) CONTAINS CURRENT DEVICE NUMBER 
JSR PC, CSPWST 
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3768 5 eae aee RETURN TO CALLER WITH DEVICE STATUS BYTE RESET 

9770 : ALL REGISTERS ARE PRESERVED ACCROSS THIS SUBROUTINE 

97 10276 O QSPWST: MOV RS -(SP) STER FOR ,SUBROUTINE USAGE 
ac7s pias i0bhes 000016 yn 6 EBweepTAB) Ye bevy ° 
9774 010304 BNE 108 JUST £ 
9775 010306 tee MOV DEV, RS tet DEVICE TRUMBER AND COMPUTE 
977 010310 063705 013100 ADD DEVCON, RS 
9777 O10314 069505 ADD RS RS sADORESS OF SPW STATUS BYTE 
9778 010316 063705 013104 ADD STSPW,RS 
9779 010322 10501 CLRB = (RS) :RESET SPW STATUS BYTE 
9780 010324 012605 10$: MOV (SP)+,RS RESTORE REGISTER 
9781 010326 000e07 RTS pc 
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9783 : 
a8 : MUXENO -- HANOLE DATA TRANSFER COMPLETIONS FOR MUX 

; ; CALLING NC 
Qcg8 eee Be UR TKE) CONTAINS THE ADDRESS OF THE DEVICE STATUS TABLE 
q7 : JSR PC, MUXEND 
9789 Siac eee RETURN c- BIT SET - MUX DATA TRANS DONE 
3750 : C-BIT RESET - SEL CHAN OR DATA TRANSFER NOT DONE 

a3 ; NO REGISTERS ARE AFFECTED BY THIS SUBROUTINE 

qr 910330 105737 012516 AUXENO: TSTB = CHTYPE “SELECTOR OR MULTIPLEXER CHANNEL?? 
3735 10334 001006 BNE S$ SELECTOR CHANNEL -- EXIT 

3797 : MULTIPLEXER CHANNEL 

9799 010336 162763 oc0004 o000l4 ’ SUB #4 SRBYTC(DTAB) ;DECR REAMINING BYTE COUNT 
3650 010344 903004 BGT 1o$ :IF > 1, DATA TRANSFER NOT COMPLETE YET 

x02 : DATA TRANSFER COMPLETE ON MUX CHANNEL 

9894 010346 005063 Oc0014 , CLR SRBYTC(DTAB) s INSURE REMAINING BYTE COUNT ZERO 
8989S O103S2 O00cb1 Ss: SEC ‘SET MUX TRANSFER CUMPLETE FLAG 
3808 010354 GOO4C4 BR 30 ‘GOTO COMMCN EXIT 

3208 DATA TRANSFER INCOMPLETE 

9810 010356 062762 ococoy ocodle fos: ROO #4, SBUFA(DTAB) ;BUMP BUFFER ADDRESS 
20$: CLC RESET FLAG TO INDICATE MUX CHAN NOT DONE 

9612 010366 C00207 30$: RTS PC RETURN TO JHE CALLER 

a
a
 



NO8 
| aanece-s ont NEW OX11-8 RESPONDER MACY11 27(732) 27-OCT-76 14:48 PAGE 68-11 
OZDXIA.CMB Dx11-8 ISR (2260 DISPLAY CONTROL SUBROUTINE) 

B18 .SBTTL DXI1-B ISR (2260 DISPLAY CONTROL SUBROUTINE) 

Eat : DISPLAY CONTROL ROUTINE 

1 : TH 1S_EN PETER DATA HAS BEEN 
zi eee RED tebe Be RTT TEN TOC THE EO 
9821 : DISCTL THEN FORMATS THE DATA TO CONFORM TO 
3868 : A 2260 DISPLAY SCREEN IF THE 2848 DIAG IS RUN 

9624 : CALLING SEQUENCE 
9825 cea OTAB(R3) POINTS TO CURRENT DEVICE STATUS TABLE 
9826 , ISR PC DISCTL 
38e7 Seca ee RE TURN 

23 US SPRING Se E.G COS an FORE Ea 
2631 : ara Ve ets RESPONDER EIAGROST I, 

9633 : NOTE -- THE REMAINING SYTE COUNT (SRBYTC) IS USED TO 
9834 : INDICA CATE THE THE N BER OF CHARACTERS RECEIVED FROM THE CHANNEL. 
3835 : THE COMPLETION OF AN I70 
9836 : tRAMEFER w THe NUMBER OF CHARACTERS REMAINING IN 
037 : THE DX BYTE COUNT REGISTER. 

3839 : _NO REGISTERS ARE MODIFIED BY THIS SUBROUTINE 

9841 010370 O1cO4G OISCTL: MOV RO, -(SP) :SAVE REGSITERS USED BY SUBROUTINE 
3842 010372 010146 MOV Ri, ~ (SP) 
9843 010374 010246 MOV (5P) 
3844 010376 126327 000001 o00002 CMP BAND CD TAB), y WCHRMY 5 Ha Was IT A_RERD MANUAL INPUT COMMAND? 
9845 O10404 001535 BEQ DRI PERFORM READ MANUAL INPUT PROCEEDURE 
3646 010406 Leb 327 000001 oocole CMPB. ss SLCMMD.(DTAB), sensi ines 17 8 SHORT READ MANAUL INPUT? 

4a Bi Rite 993335 000001 00006 PER Serbcore, acmrtAD TES aa A READ FULL BUFFER COMMAND? 
3649 010424 001522 BEQ YES, RESET CURSOR ON READ FULL BUFFER 

@g5 ; 
98 : THE COMMAND MUST HAVE BEEN A 360 WRITE 

opeu ; DETERMINE TYPE OF TEST BEING RUN 

985S O10426 105737 012522 , TSTB ss TSTTYP ; TYPE OF TEST 0 = 2848 1 = FRIEND 
3856 610432 001102 BNE DISFRN > FRIEND 

3058 : FORMAT DISPLAY ALA 2260 

60 910434 016304 900096 ’ MOV at Br) JRI T ADOR OF START OF INP 
a861 610440 1263 1 oocoos CMPB LCMD(DTAB) ten “WAS LAST CMD A WRITES NI ADDRESS? 
se6e 01044 OO1016 BNE NO, NORMAL WRITE 

9564 : WRITE LINE ADORESS COMMAND 
3665 FIRST BYTE OF DATA BLOCK IS CURSOR LINE ADDRESS 

$867 O104S0 00S263 OO00!4 ’ INC SRBYTC(OTAB) — ; INCR BYTE COUNT 
968 010454 112102 MOVB  (R1)+ Re “GET LINE NUMBER 
9669 010456 042702 177760 BIC 8177760, R2 -GET ONLY LINE NUMBER 
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CLR SCURS (DTAB) ; 

COMPUTE CURSOR ADORESS CURS = LINE © # LINESIZE 

Le 
sa
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ee
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8 be 
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BE

SR
IS

LE
SS

 
P
o
s
s
e
 

S
E
E
S
 

ES
 

9$e1 

TST R2 
ri BEQ 20S Mean DATA INTO DISPLAY BUF 
27 ROO SL INSZ, sours (Tad: LINE 
905 30 DEC Re Bp ithe one 
000771 108 

: MOVE DATA A RECEIVED INTO DISPLAY BUFFER 
; cel O MANY BE ANY CONFIGURATION 
: OF EIGHT BIT 255 ATE A OISPLAY 
: THE RECEIVED CHARACTER IS ° D* INTO ONE OF 
: T chet D BY THE 2260. THIS FOLDING 
: IS PERFORMED BY TING THE CHARACTER TO RSCII 

7 ; THEN BACK TO EBCDIC. 

019S04 016302 000010 208: MOV SOUTB(DTAB), R2 ;COMPUTE DISPLAY ADOR 
O1CS10 663020 GO0004 ADO SCURS (DTAB ) Re 
019514 02327 300014 oco7 CMP SRBYTC(DTRAB!, SOISPSZ4+1 -ALL CHARS PROCESSED? 
C1922 103977 BHIS DISCEX >YES, EXIT 
010524 005263 OO00014 NC SRBYTC(DTAB) i ES aH NT THE BYTE COUNT 
010530 112100 MOVB ss (RI) +. RO “GET THE NEXT BYTE RECEIVED AND SUMP POINTER 
1S 3 O42700 77400 BIC 8177400. RO ;STRIP SIGN EXTENSION BITS CIF ANY) 

} ll 11744 MOVE  EBCOTB(RO),RO FOLD CHARACTER INTO ASCIT CHARACTER SET 
O10S42 042700 177400 BIC 8177400, RO i STRE P S SIGN EXTENSION BITS F ANY 
010546 162700 O00040 SUB #40, RO - SC Reve 
O1CSS2 1LE01e O12e344 MOVB so ATOR TB(RO), (Re) OODLE ETE FOUDING BY RETRANSLATING TO EBCOIC 
010SS6 O0S2 INC SCURS (0TABS  INCR 
010562 12132? o00002S CMPB (RO), SNEWLNE «=: WAS A NEW LINE SPECIFIED? 
010565 OC10iS ENE 60$ 

: NEW LINE COMMAND - ADVANCE CURSOR TO BEG OF NEW LINE 
: CURSOR = (CURSOR/LINESIZE + 1) # “INESIZE. 

019570 ’ CLR R2 ;CLEAR LINE CTR 
010572 00S202 40S INC Re -INCR LINE CTR 
0:0574 66763 oc00so 00C704 oe sL INSZ, SCURS (DTAB) 
010602 3 40S *KEEP DIVIDING 
01904 005763 900004 CLR SCLIRS (DTAB) “CLEAR CURSOR 
910610 062763 OO00SO O00004 SCS: ADD BLINSZ, SCURS (OTAR) 
O1% 16 DEC Ro 
0106e0 001373 BNE SOs 

CHECK FOR WRAP AROUND 

N22 026327 000740 603 CMP SCURS(DTAB). sO 1SPS2Z “CURSOR OVERFLOW DISPLAY BUFFER? 
%30 00275 BT 208 URSOR OK, PROCESS NEXT CHAR 
%32 0053 LR SCURS(DTAB) tOVERFLON, "RESTART CURSOR AT POS 0 
063% 000722 BR 20S 

FRIEND TEST, IF SEPARATE 1/0 BUFFERS DON’T COPY 
INPUT 10 OUTPUT BUFFER 
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TA. CMB Dx11-8 ISR (2260 DISPLAY CONTROL SUBROUTINE) 

105737 912523 OISERN: ;SEPARATE 1/0 BUFFERS? 
001025 BNE ‘YES DON'T CCPY INPUT TO OUTPUT 
teat) 009006 ; NPUT BUFFER AOCRESS 
16 020010 ; TPUT BJFFER AOCRESS 

900360 ; THE INPUT BUFFER TO THE OUTPUT SUFFER 

99% 
3 INUE C 
3338 0670 000414 BR ISCEX PREPARE TO RETURN TO CALLER 

9940 ; 
8H] : A READ FULL BUFFER WAS PERFORMED 
ae : THE CURSOR MUST BE RESET TO THE BEGINNING OF THE SCREEN 

9944 019672 005063 00004 BREAD: CLR SCURS (DTAB? ;RESET THE CURSOR 
ans 010676 OOO411 BR DISCEX “AND PREPARE TO EXIT 

9947 
9948 
909 : , 
9950 : A READ MANUAL INPUT WAS PERFORMED 
995 1 : TO EMULATE THE 2260 SCREEN THE START OF MANUAL INPUT CHARCATER 
9as2 : MUST BE DELETED FROM THE SCREEN 

9954 9!9700 916301 co00e0 ORMI: MOV SMINS(DTAB),R1 ;GET THE STARTING ADDRESS 
9965 010704 005301 DEC R1 “DECREMENT 10 THE SMI CHAR 
9955 010706 lierll 00c190 MOVB sEBCOSP.(R1) :BLANK OUT THE CHARACTER 
9957 010712 166301 000010 SU SOUTB\DTRB).R1 :AND COMPUTE THE CURSOR POSITION 
e333 010716 010163 OO00004 MOV Ri, SCURS(DTAB) 

9961 
9962 . A SHORT READ MANUAL INPUT WAS PERFORMED 
9963 : NO ACTION REQUIRED BY DISPLAY CONTROL ROUTINE 
9364 : 
9965 010722 OSRMI 
9966 
9%? 
9968 ; 
2385 ; RESTORE REGISTERS AND RETURN TO CALLER 

9971 010722 012602 BISCEX: MOV (SP)+, R2 ;RESTORE SAVED REGISTERS 
9972 910704 02601 MOV (SP) +, RL 
9973 910726 (12600 MOV (SP)+: 
9974 010730 ‘90207 RTS PC -RETURN TO THE CALLER 
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57% -SBTTL TELETYPE (CONSOLE) INPUT ISR 

2078 TELETYPE INPUT HANDLER (ISR) ° 

a0 CONTROL PASSES HERE ON A TELETYPE INPUT INTERRUPT 

9992 DATA IS NeUT FROM Te CONTROL CONSOLE AND STORED INTO 

BS SAE Meta LE Ea Ee Oh 
9985 a RCFE Frac S SET AND THE COMMANS EXECUTED EY THE 
9998 SYSTEM, 

THE FOLLOWING CONTROL FUNCTIONS ARE AVAILABLE FOR 
OPERATOR CONVENIENCE. 

a
n
G
P
 Oo

 
O
e
 

w
e
 

Oe
 
W
e
 

W
e
 

w
e
 
w
e
 
S
F
 

T
S
 

O
e
 

O
t
 
W
E
 
W
s
 

O
s
 
O
W
E
 

w
e
 
e
w
e
 

WE
 

w
s
 

D
E
 
S
e
e
 w
e
 
w
e
 

$939 
9989 
9990 
9991 C/R = LINE DELIMETER 
9992 + = DELETE LAST CHARACTER 
9293 \ = (BACKSLASH SHIFT L) = DELETE LAST LINE 
9994 (CONTROL-C) = ABORT CURRENT COMMAND -- FOR DUMPS 
995 (RUB OUT) = DELETE LAST CHARACTER 
995% conf = REENTER ALL PARAMETERS 

Beets (CTL-S) = re ILY Sop MTP fo CONSOLE 
ize (CTL-Q) = RESUME OUTPUT TO CONSOLE 

ipo NOTE -- A CONTROL Q MUST BE ISSUED AFTER A CONTROL S$ TO 
10008 RESUME CONSOLE OUTPUT 

100% 919732 91006 HIN: MOV RO,-(SP) :SAVE REGISTERS 
1005 810734 O1C146 MOV Ri’ -(5P) 
10006 01073 017700 001504 MOV aTKB RO ;GET TELE CHARACTER 
19097 01074, o 750 BIC #177620,R0 : INSURE E 7 -giT ASCIT 
19038 Ol iS 12732 MOV TPTR.R1 * BUF FE 
19009 910752 es, CMP RO, ecTL.P BU TROL -P ? 

iit ir 60 rates 1 Fas SS raat NO. ALLOW OPERATOR TO REENTER PARAMET 
10012 Ot OEM poe Vane 3s: CMP ,8CTL.S contRat-8 TEMPORAL ILY ete RONSDLE ei oe 
19013 010770 001903 BNE 6$ CONTI 
10014 010772 105237 013063 INCB «oO TTYSTP ives, SET FLAG TO sto TTY rey 
100!5 010776 000S03 BR 100s ANO EXIT FROM 
10016 011000 00002 1 6S: CMP RO. #CTL.Q : CONTROL -G cue. CONeDRE OUTPUT? 
10017 011004 OO1010 BNE 10$ TINUE 
10018 011006 013063 CLR8 TTYSTP Mee. CRrSET CONSOLES FLAG 
10019 011012 105737 013061 TSTB = PCTR : CHECK TO INSURE ‘OUTPUT TO RESUME 
19020 OLIO1E Oly Q 100$ : NO SuTPUT “Tak IT 
10021 011020 737 011240 SR Pt PROUT RESTART CONSOLE OUTPUT 
10022 011024 OOOH BR ods ano’ nme RAIL FR FROM THE _PNTERRUPT 
10023 11088 000003 10S: CMP SOTL.C : COMMAND 
10024 O11 10S! BNE 2n$ : NO 
10025 O11034 105737 013043 TS7B 43s TCMACT ils A COMMAND ACTIVE? 
10026 O11 001457 BEQ 90S “NO, TREAT AS A DELETE LAST LINE 
10027 Ot 2 40S 13044 INCB ss TCMORB ives, SET ABORT FLAG 
10028 O11 12701 012630 MOV eTBUF RI “SETUP BUFFER POINTER 
10Ce9 O110S2 000137 011206 JNP 100s rEXIT 
19030 011058 105737 013043 208:  TSTB CMACT TELE CMD CURRENTLY ACTIVE? 
19031 011062 001051 BNE 1006 YES, IGNORE CHARACTER 
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;STORE CHAR INTO BUFFER - INC PTR 
;LINE DELLIMETER -- C/R? 
-NO 

-RESET BUFFER PTR 
-YES. SET COMMAND ACTIVE FL 
“DONT PRINT THE LINE DELIMITER 
-Q RUBOUT? 
* NOPE 
*YES, TREAT AS A DELETE LAST CHARACTER 
-CONTROL-U? (DELETE CURRENT INPUT LINE) 
“NOPE, CONTINUE 
-YES, TREAT AS DELETE LAST LINE (BACKSLASH) 
‘ECHO THE CHARC7ER BACK 
; DELETE LAST CHAR -- BACK ARROW? 

:YES, DECR PCINTER BY 2 
- GRE WE BEYOND BEG OF THE BUFFER? 
“YES, RESET TO BEG OF BUFFER 
:DELETE CUR LINE -- BACK SLASH? 
;NO 
7YES, RESET BUFFER PTR 
;NEM LINE FOR NEW COMMAND 
i HERE LIMITS EXCEEDED? 
;NOPE, EXIT 
; THEY WERE -- TREAT AS A LINE ABORT 

;SAVE BUFFER PTR 
;RESTORE REGISTERS + EXIT 
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-SBTTL TELETYPE (CONSOLE) OUTPUT ISR 

TELETY°E OUTPUT DRIVER (ISR) -- PRINT 

CONTROL PASSES HERE ON A TELE OUT INTERRUPT 

CLRB = PIUFL ;CLEAR PRINTER BUSY FLAG 
TSTB =: PCTR : ANY HORE DATA TO PRINT? 
BEQ 106 -NO, EXI 
ISR PC, PROUT ‘OUTPUT ANOTHER CHAR 
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10075 .SBTTL TELETYPE OUTPUT HANDLING SUBROUTINES 

re : SEND DATA TO PRINTER, IF NOT BUSY 

10079 : CALLING SEQUENCE 
10080 : JSR PC PROUT 
19081 Sha eaceee RETURN 

10C3 : IF TELETYPE OUTPUT IS CURRENTLY IN PROGRESS OR HaS BEEN SUSPENDED BY A CONTROL - 
10C04 : CONTROL ob TS RETURNED IMMEDIATELY WITH NO ACTION 
1005S : BEING INITIATED. 
LCOBG : IF TELET OUTPUT IS NOT CURRENTLY IN PROGRESS 
1gpg- THE PRINTER BUSY FLAG IS SET AND A CHARACTER 15 SENT TO THE TERMINAL 

10089 : NO REGSISTERS ARE MODIFIED BY THIS SUBROUTINE 

10091 O11040 737 013042 PROUT: TSTB PIUFL “1S IT 
10¢ By tS ite BNE ate YES, EXTT 
10093 011246 105737 013063 TSTB so TTYSTP "HAS CONSOLE OUTPUT BEEN SUSPENDED? 
199964 611252 001023 20S iYES, RETURN IMMEDIATELY TO CALLER 
10095 011254 105237 013042 INCB  —s- PIUFL “Ser eusY FLAG 
10096 011260 117777 O01SS2 001164 MOVB aPFPTR.aTPB ‘OutPE T CHAR 
10097 O112°66 012777 000100 001154 MOV #100 atPs i PNARLE TRAE TS 
10°98 011274 005237 013036 INC PTR ?INCR PUNCH POINTER 
10099 011300 023727 013036 013036 CHP PrPTR, ePBFE j TIME TO WRAP AROUND? 
10100 011306 001003 BNE 10S EXIT 
10101 O11310 012737 O1e79% 013036 MOV ePBFS,PFPTR Mee RESTORE TO START OF BUFFER 
10102 011316 105337 013061 19$: DECB  PCTR :DECR CHAR COUNTER 
19103 011322 000207 20$: RTS PC RETURN TO CALLER 

1010S 
10106 ; 
10107 : PRINT A CR/LF 
19108 ; 
10109 : CALLING SEQUENCE 
10110 : JSR PC CRLF 
11 5 lee eaee RETURN 

19113 : NO REGISTERS ARE MODIFIED BY THIS SUQROUTINE 

1011S 011324 010246 CRLF: = MOV R2,-(SP) ; SAVE The R2 REGISTER 
10116 011326 Ole702 105215 MOV #165215 Re -D0 A CRL 
10117 011332 DON? 37 011342 JSR PC PRINT2 : PRINT iF 
$0118 011336 612802 MOV (SP)+,R2 “RESTORE THE Re REGISTER 
10118 011940 000207 RTS PC “RETURN TO THE CALLER 

10121 
10122 ; 
1O1e3 : PRINT 2 CHARRCTERS ON THE TTY 

1012S ; CALLING SEQUE 
1012 5 eae ee R2 CONTAINS DATA TO BE PRINTED (2 BYTES) 
10127 . JSR Pe PRIN 
101e8 5 eee t 

10130 ; NO REGISTERS ARE MODIFIED BY THIS SUBROUTINE 
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10131 . 
19132 O113N2 010237 011356 PRINT2: MOV R2, PoBF 
10133 11346 004137 O11466 JSR RI esc 

tke gti 3B BAAg38 aie pC 
10136 0611358 900000 PoBF: .WORD O 
10137 011360 377 377 “BYTE 377,377 
10138 
10139 
10140 ; 
10144 PRINT 1 CHARACTER 

10143 : CALLING SEQUENCE 
10144 Seas RO CONTAINS THE CHARACTER TO BE PRINTED 
10145 . JSR PC PCHAR 
10196 Sl eeees RETURN WITH THE DATA IN THE PRINT BUFFER 

10148 : NO REGISTERS ARE MODIFIED BY THIS SUBROUTINE 

10150 011362 110037 911376 PCHAR: MOVB  RO,PIBF 
10151 O11366 004137 O11466 ISR Ri. MESG 
10152 011372 011376 .WORD PIBF 
10153 011374 000¢07 RTS PC -RETURN TO THE CALLER 
10154 011376 000 377 PiBF:  .BYTE 0,377 
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1A TELETYPE OUTPUT HANDLING SUBROUTINES 

10158 ; 
10157 . PRMESG PRINT A CHARACTER STRING 

10159 : CALLING SE@ 
10160 eee ae Re con QINS THE STARTING ADDRESS OF THE MESSAGE 
1016 : JSR 
101 5 aaa RETURN 

10164 : NOTE -- MESSAGE MUST BE TERMINATED BY A 377 

10166 : NO REGISTERS ARE MODIFIED BY THIS SUBROUTINE 
1C167 011400 910246 PRMESG: MOV R2,-(SP) SAVE REGS 
10168 O114fe O10346 MOV R3. ~(2p} 
10169 O114O4 013703 013040 MOV PPOTR RI -GET PRINT OUTPUT POINTER 
10170 O11410 i2l227? 000377 10S: CMPB (Re), 8377 *ENO OF MESSAGE? 
10171 O11414 OOL417 BEQ 40§ YES, EXIT 
10172 O11416 ile2e3 MOVE (Re)+, (R3)+ = NO hove NEXT CHAR TO PRINT BUFFER 
10173 O11420 105337 013061 INCB  PCTR ?INCR CHAR COUNTER 
10174 O11494 020327 013036 Cup R3, ePGFE sAT END OF BUFFER? 
10175 011430 001002 BNE 20$ 
10176 1 i432 012703 012734 MOV 8PBFS RI ites, WRAP AROUND TO BEG OF BUFFER 
10177 611436 OON737 Olle40 20$: JSR PC, PROUT CAN’ WE START PRINT? 
10178 O11492 123737 013061 013120 3C$:  Cepe  pctr,PMAx IS PRINT BUFFER 
10179 O114SO 001774 BEQ 308 YES, WAIT TILL ROOM: AVAILABLE 
10180 611452 000756 BR 10$ T’NEXT CHAR 
10181 O11454 010337 013040 40S: MOV R3, PPPTR PEXIT RESTORE PUT PTR 
10188 ON 12603 MOV (SP)+,R3 RESTORE REGS 
10183 O11462 61 MOV (SP)+'Re 
10184 O11464 000207 RTS PC RETURN TO THE CALLER 

tole? 
10188 : MESG -- PRINT A CHARACTER STRING ON THE SYSTEM CONSOLE 

19190 : CALLING SEQUENCE 
10191 : JSR Ri, MESG 
19192 : ORD Rioneee OF START OF MESSAGE 
10133 5 ae eeee RETURN 

10135 . NOTE -- MESSAGE MUST BE TERMINATED BY A 377 

19197 ; NO REGISTERS ARE MODIFIED BY THIS SUBROUTINE 

10199 O11466 010046 MESG: MOV Re, -(SP) ;SAVE REGISTER 
10200 011470 Olel02 MOV (RL)+. Re “GET ADDRESS OF MESSAGE AND BUMP FOR RETURN 
10201 011472 004737 011400 JSR PC PRHESG :MORE MESSAGE PROCESSING 
10202 O11476 012602 MOV (SP)+,R2 “RESTORE SOILED REGISTER 
19603 011800 OoGedi RTS Ri RETURN TO THE CALLER 

toSpe 
10206 ; 
<0? . INMES PRINT A CHARACTER STRING 

10209 : CALLING SEQUENCE 
19210 : JSR Ri. INMES 
10211 : -WORD ADDRESS OF MESSAGE 
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INMES IS USED FOR ROUTINES AT THE ISR LEVEL AND DCES 
NOT CHECK TO SEE IF DATA WILL BE OVERLAYED IN 
TELEBUFFER 

NOTE -~- THE MESSAGE MUST BE TERMINATED BY A 377 

NO REGISTERS ARE MODIFIED BY THIS SUBROUTINE 

MOVB = PMAX, 53h : HEAT SAVE PMAX 
MOVE «8377, PHAX ANO MAKE VERY LARGE 
MOV (RL)4+, Re 
3SR PC PRMESG ;USE STANDARD MESSAGE PROCESSOR 
MOVE =: (SP) +, PMAX ‘RESTORE PRINT MAX 
MOV (5P)+'R2 
RTS Ri RETURN TO CALLER 
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10231 .SBTTL UTILITY SUBROUTINES (CONVERT OCTAL OR HEX TO BINARY) 

10233 : COTB -- CONVERT ASCII OCTAL TO BINARY (COTB) 

1023S : CALLING SEQUENCE 
10236 5 eae R2 = CHAR ADDRESS OF FIRST CHARCTER TO BE CONVERTED 
10237 : JSR PC, COTB 
10238 5 aaa TURN 

10240 : UPON RETURN THE FOLLOWING REGISTERS WILL CONTAIN 
1 10241 . R2 = NEXT CHAR POSITION AFTER LAST ILLG CHAR 

10242 : R3 = BINARY RESULT OF CONVERSION 
10243 : RY = (BITS 0-7) FIRST NON-OCTAL CHARACTER 
ides : RS = NUMBER OF CHARACTERS CONVERTED 

10246 011534 005003 ‘ors: CLR R3 
10247 011536 CLR RS - 
10248 O11540 112204 10S MOVB = (RE) +, RY GET NEXT CHAR 
102049 O11542 120427 000067 CMPB ORY 4’? “CHAR GT 7? 
102S0 011546 003013 BGT 20$ YES EXIT 
10251 011550 e427 000060 CMPBOR4 80 CHAR LT 0? 
10252 011554 oOde410 BLT 20$ “YES. EXIT 
10253 011556 042704 177770 BIC 8177770, R4 “SAVE ONLY L.S. 3 BITS 
10254 011562 eae ASL R3 -SHIFT OLD RESULT BY 8 
10255 011564 006303 ASL R3 
1 011556 ASL R3 
10257 011570 OS0403 RY,R3 -ADD IN NEW NUMBER 
10258 011572 005205 INC RS -INCR CHAR COUNT 
10259 011574 90076} BR 10 ‘GET NEXT CHAR 
10260 011576 o0d20 208: RTS PC RETURN TO CALLER 
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UTILITY SUBROUTINES (CONVERT OCTAL OR HEX TO BINARY) 

CHTB -- CONVERT ASCII HEX TO BINARY 

CALLING SEQUENCE 
see eee Re = ROoRESS OF FIRST CHARCTER TO BE CONVERTED 

JSR atey 
UPON be + BEN 

re = 
RJ - 
RY = 
RS = 

CLR R3 
€LR RS 
MOVB (R2)+. RY 
Sus #’0,R4 
BMI 30S 
CMP RY s10 
BLY 20$ 
Sus #7,R4 
CMP RY’ 816 

Se ac 
BLT 30$ 
ASL R3 
ASL R3 
ASL R3 
ASL R3 
ROO RY RB 
INC RS 
BR 10$ 
DES Re 

NEXT CHAF pel ttn NOT CONVERTED 
S*NOOY Of S NOOY OF sur 
(BITS 0-3) FIRST NOM HEX CHARACTER 
NUMBER OF CHARACTERS CONVERTED 

T_CHARACTER 
VE TO ASCII ZERO 
HEX CHAR C 
ILL GT 10? 

VE A VALIO HEX DIGIT 

; INSERT NEW ENTRY 
; INCR CHAR COUNT 
;ANO CONVERT NEXT CHAR 
iE t THe PELE GAL CHARCTER 

T RY 
;ITS TIME TO RETURN TO THE CALLER 
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OZDXIA. CME PROCESSOR ERQ9R TRAP HANOLERS 

19298 .SBTTL PROCESSOR ERRCR TRAP HANDLERS 

10300 : TRAP OUT ROUTINES a 

tobe 
10303 
10304 ; 
10308 : MEMORY TIME OUT ROUTINE 

10307? Ol1666 gie702 014133 ATO: MOV #PMTO. Re -SET UP ADDRESS OF THE PRINT ROUTINE 
10308 011672 OCOC4OS4 BR TOUTRT TO GENERALIZED TRAP OUT ROUTINE 

1031C 
10311 ; 
1031g : MEMORY MANAGEMENT TRAP OUT ROUTINE 

10314 011674 005037 177572 ANERR: CLR MMSRO :CLEAR THE MEMORY MANAGEMENT BIT 
1031S 011700 Ole7tl 014157 MOV @PMMERR, RI >SET UP ASURES OF ERROR MESSAGE 
10316 011704 O0500S TOUTRT: RESET CLEAR ALL DEVICES 
10317 git 06337 d1304e CLRB = PIUFL ‘CLEAR PRINT aN USE FL 
10318 91171 ApEn 39 177776 CLR PSW LOWER PROCESSOR SF artee TO ALLOW INTERRUPTS TO CUM | 
10319 011716 004737 011400 JSR PC ,PRNESG “PRINT THE ERROR MESSAGE 
10220 011722 105737 01306! 10s: 7STB PTR -IS PRINTING DONE? 
19321 011726 001375 BNE 10$ 
10322 011730 000000 HALT sYES, HALT 
10323 
10324 
1032S ; 
Oe : INVALID UNIBUS ADDRESS TRAP 

10328 011732 O2cb26 UNTRP: CMP (SP)+, (SP)+ ;POP THE PUSH STACK 
103e9 011734 005037 177776 CLR PS CLEAR THE PROCESSOR STATUS WORD 
10330 011740 000137 001162 Jip NEWPRM “ASK OPERATOR TO REENTER THE DATA 
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19332 .SBTTL CODE CONVERSION TABLES 

10334 : EBCDIC TO ASCII CUDE CONVEFSION TABLE 
19335 : Fate Hort Poke Me Meu NTO A &4 CHARACTER SET 

19337 : NOTE -- BACKRRROW 1S USED TO DENOTE A NEWLINE 

10339 OL1744 EBCOTB: 
10340 O11744 O4O44O O41S502 o42504 -ASCII / ABCDEFGHIt.<(4!/ :00 - OF 

011752 043506 O44510 027136 
011760 024974 020453 

10341 011764 S4SO46 O46113 057515 LASCII “BIKLM+OPOReS#): 1” 710 - IF 
011772 OS0117? OSl121 022137 
012000 d244S2 056473 

10342 012004 027455 052123 053125 SASCII '=/STUVWXYZ™, %[>?! :20 - oF 
Olecia 954127 065131 Ocb0de 
O1e0e0 CSS44S 037476 

10343 O1e004% 030460 031462 032464 -ASCII "0123456789: #9’ =\" -30 - 3 
Oleose O33466 O34470 021472 
912040 023500 056075 

10344 012044 PHONO 641508 042504 .ASCII / ABCDEFGHIt.<(4!7 540 - 4F 
O1ense O43S506 044516 027136 
O1e060 Oe4074 020453 

10345 012064 045945 046113 047115 ASCII “BIKLMNOPQR+S$#) 1° -SO - SF 
O:2072 OSO117 OS1121 022137 
012100 O24452 056473 

10346 12104 027455 O5212e3 053125 SRSCIT '=/STUVAKYZ™, %1>?? -60 - OF 
Oleli2 OS4127 055131 Odeb0Ne2 

. 012120 OSS44S 0374 
10347 Digit 31 032464 -ASCII "0123456789: #2’ =\" -70 - 7F 

O'e} 3 34475 O2147e 
Oie140 023500 056075 

19348 012144 O40440 O41S02 O42S04 -ASCII / ABCDEFGHIt.<(+!/ ;80 - OF 
Ol2e1S2 O43S06 O44510 027136 
Oigi60 024074 Fe04e3 

10349 0120164 O04 6113 O47115 ASCII “BS JKLMNOPOR+S#); J” 390 - ¥ 
Olei72 OSO0117 OSii21 022137 
Olee00 O02 056473 

10350 012204 0274S 2122 053125 LASCIT °=/STUVWXYZ™, x1)?” ;A0 - AF 
Qiecl2 OS4i27 055131 O26042 
Ol2220 OSS44S 

10351 O12224% 030460 031462 032464 -ASCII "0123456789: #9’ =\" :B0 - OF 
Olees2 O30466 O34470 021472 
012240 023500 056075 

199S2 012244 O40440 041502 oO4e2S04 -ASCII / RBCDEFGHIY.<(4+!/ CO - CF 
Ole2s2 043506 O445i0 027136 
OlechO 24074 020453 

10353 Olecb4Y O4SONG6 O46113 047115 ASCII “BJKLMNOPOR+$#); 1" D0 - OF 
010272 050117 OS1121 022137 
012300 24452 055473 

10354 O0:0304 027455 052123 053125 LASCIT '=/STUVMXYZ™, 41>?" EO - EF 
010312 OS4127 055131 Od26042 
012320 O5544S 037476 

1935S 012304 030460 031462 032464 -ASCII "0123456789: #9’ =\" “FO - FF 
Olea3e 033466 034470 021472 
012340 623500 056075 
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1035? ; 
16259 : ASCII TO EBCOIC CONVERSION TABLE 

13360 0:2344 100 11? 152 ATOETB: .BYTE 100,117, 152,173,139, 154, 120,175 ; 240-247 
912247 1? 133 154 
012362 l 173 

10361 212354 115 1 134 <BYTE = :115, 135,134, 116, 153, 140,113,141 ; 250-257 
012367 116 153 140 
012362 113 ey 

10362 1912364 369 i %e -BYTE 360, 361, 362, 363, 364, 365, 366, 367 5260-267 
012367 %3 364 5 
012372 366 367 

10363 Diese a 371 lve .BYTE 370,371,172, 136, 114, 176, 156,157 ;270-277 
Ole 1 114 176 
912402 156 157 

10364 012404 1™ 201 22 .BYTE 174,301,302, 303, 304, 305,306,307 ;300-307 
01 303 304 30S 
M112 306 307 

10365 a 14 310 31 321 .BYTE 310,311,321, 322, 323, 324, 325,326 ;310-317 
12417 322 32 304 

012-422 325 326 
10365 012424 307 331 .BYTE —- 327, 330, 331, 342, 343, 344,345, 34S 5320, 327 

O1e%27 He i] 44 
012432 345 46 

1037 010434 347 350 Sl .BYTE 347,350,351, 155,177, 137,112,025 ;330-337 
912437 155 17? 13? 
Olowe2 112 025 
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$9 .SBTTL PROGRAM CONSTANTS AND VARIABLES 

isirb : CONSOLE UNIBUS AODRESS CONSTANTS ‘ 

1037 Ql 177580 t. : .WORD 177560 sKEYBCARD CONTROL STATUS REGISTER 
13374 1eeMe 177562 Tko: .WORD 177562 “KEYBOARD DATA BUFFER 
10375 O1gsg 177584 TPS: -WORD 177564 :PRINT R STATUS/CONTROL REGISTER 
10375 01 177566 TPB: ,WORD 177566 DATA BUFFER 

10378 
10379 
10380 ; 
10381 . DX REGISTERS - ADDRESS GENERATED BY INITIALIZATION 

eee 012454 000000 bxos:  .WwORD O sDEVICE STATUS -- TTL 
10384 0124568 900000 OxXCA: .woRD 0 : COMMAND AND ADORESS -- TT2 
10385 Dieveg 000000 OxCS: .WORD 0 CONTROL UNIT STATUS 
10386 01 000000 BxcS: WORD 0 -OF SET AND STATUS 
10387 Oleve4 000000 DOXBA: .WORD O ;BUS_AOORE S 

ibse8 Riise heer DXMO: Oe \ - MAINT OUT 
10390 012472 900000 OXMI:  .WORD 0 ;MAINTANCE IN 
10391 O1gin 000000 OxcB: .WORD 0 ‘CONTROL BITS 
10392 010476 000000 > (WORD O *NPR DATA 
1 012500 500009 DXES1: .WORD 0 ‘EXTRA SI 
l 012502 OXNO8: .WOPD 0 : BUFFERED SUS OUT 
10395 012504 900000 OXESe: .WORD O “EXTRA SIGNALS 

10397 1; 
10398 ; . 
10393 . CONFIGURATION CONSTANTS 

10401 012506 oc0000 UNGOOR: .WORD OO ;UNIBUS ADDRESS 
{0402 612510 00000 VECTAO: .WORD OO :OX VECTOR ROORESS 
10403 012512 000000 SDEV:  .WORD O “STARTING DEV NUMBER 
10404 €12S14 d00cd0 EDEV: .WORD 0 ENDING Dev NUMBER 
1040S 012516 000 CHTYPE: .BYTE 2 “CHANNEL TYPE 0 = 1PX - 1 = SEL 
10% 0126517 000 MMRESP: .BYTE 0 “MEMORY HANAGEMENT 0 = NO - I = YES 
19497 012520 ococaod BUFREL: .WOR) O “BUFFER RELOCATION ADORESS 
10408 912S22 000 TSTTYP: .BYTE O “TEST TYPE O = e848 - 1 = FRIENO 
10409 012523 000 : .BYT 9 SEPERATE 1/0 BUFFER 0 = NO - 1 = YES 
10410 Olcc 600 FILLCH: .BYT “FILL CHARACTE 
10411 012525 990 CONENO: .BYTE 0 . 
112 
10413 
10414 : 
1ON1S . SYSTEM PUSH STACK 
1BH§ : 
1041 012626 .2.4100 
10418 Oleb26 SSTACK = . 

iB i 

Biss ; SYSTEM VARIABLES 

10424 . THE FOLLOWING VARIABLES ARE RESET UPON START-UP 

a
n
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1042S : 

| 19436 012626 900000 VSTRT: .WORD 0 puma 
10457 612630 TRUE START OF TELETYPE INPUT BUFFER 
10408 612730 =.+100 

| 19423 912739 900059 TBUFE: “WORD .ENO OF TELETYPE INPUT BUFFER 
150 012732 TPTR: “WORD 9 ‘TELE IN PT 
10431 9127394 300000 FeFS: “WORD 0 ISTART OF PRINT BUFFER 
10432 913036 "3.4100 

1 104 013036 gE : -ENO OF PRINT BUFFER 
1H 930% Sc PFP*R: .KORD PRINT FETCH PTR 

| 1043s D130 PPPTR: ‘WORD 6 ‘PRINT PUT PTR 
13s 013042 000 PIUFL: BYTE 9 ‘PRINTER IN USE FLAG 
1H? C1] 00 TCMACT: “BYTE 0 STELE COMMAND ACTIVE FLAG 0 = NON-ACT 
139 6130448 TCMDAB: “BYTE TEL COMMAND ABORT I = ABORT 
10439 C1304S «500 LINECT: [BYTE 0 ‘LINE CTR = CHARS / LINE 
140 C1308 «2080 vic ‘BYTE 6 thio Log 
10441 OL30N7 O00 wi: ‘BYTE Q TUORK COC 
10442 013050 900000 TIPTP: “WORD 9 ‘TUMELE TABLE PTR 
13 13062 900300 TTRODR: [WORD 0 "BEG OF TUMBLE TABLE 
1444 813664 000390 SDEVIB: “WORD 0 ISTPAT OF DEVICE TABLES 
TOS Gisdse 000 OXSTFF: (BYTE 20x STOP FLAG 
ise, 013087 = 000 MAXDEV: [BYTE 6 HIGHEST DEV 8 1 - 8 
14? 013080 O00 OxACT: ‘BYTE 5 TOXACTIVE FLAG 
10448 Ol30e1 eC PCTR:| “BYTE TPRINT BUFFER COUNTER 
1643 Qlaes = O80 DXRSEL: (BYTE 0 'DX ABORT FLAG 0 = NO ABORT, 1 = ABORT 
10480 013063 000 THYSIP: “BYTE 0 ‘CONSOLE OUTPUT STOP FLAG O & OUTPUT; 1 = NO OUTPUT 

ot 

10452 013064 o00000 CMOCHE: [WORD 0 SCOMMAND CHAIN FLAG 
10453 013066 006200 MDEV: “WORD 0 tOEV & IN WexR EXEC 
104é4 01 SELDEV = MDEV 'OEV a IN SEL EXE 
104E5 013070 000000 PRUFA: .WORD O :PHYSICAL BUFF ADDR - IN .000°S 
10S 915072 900000 VBUFA: “WORD 9 VIRTUAL By Burr ie al" bo0"s t 
ioyea BSe7e Boos re OR CURRENT BX DENICE oe INTER SERVICE ROUTINE 
19429 013100 00000 DEVCON: [WORD 0 TOEVICE ADDED TO THE DEVICE NUMBER = STARTING DEV NUMB - 
1060 O131Ge 90000) + (WORD 9 SEXTENDED ADDRESS BITS FOR THE DX CONTROL REGISTER ~- IN 
10461 013105 TSPH: | 0 START OF THE Pan FRGLE 
e462 013108 0000 OSTOFF: (WORD 0 ‘OFFSET 10 THE DST TASLE 
10463 013110 Q00000 : SWORD 0 TELETYPE COMMAND STARTING BUFFER ADORESS 

613112 000000 ADDR: “WORD 6 S TELETYPE COMMAND ENDING BUFFER ADDRESS 
13114 900005 DRPADR: “WORD 0 ’POINTER TO DUMP ROUTINE CURRENTLY BEING UTILIZED BY TEL 
o13116 VEND: WORD oO 

THE FOLLOWING VARIABLES ARE NOT RES.* ON START-UP 

-WORD PBFE-PBFS ;SIZE_OF PRINT “JFFER 
WORD 0 “FIRST TIME FLAG 
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026511 

OSede 

OSiiee 

042503 

O42S 16 

OS4S2e2 

051105 

O42116 

Oxi 1-8 RESPONDER 

STMSG: 

DEVMES: . 

CHTYMS: . 

FIOMS: 

FILLMS: . 

NXMMSG: . 

PARMES: . 

ILLMES: ; 

MACYL1 27(732) 

ah ss 
SYSTEM MESSAGES 

BOG BS NEW OX11-B RESPONDERY 

ee 3 Be 
Ao bs ADDRESS -OCTAL- : / 

10 

‘BY 

: ‘By fe 215, 212 
“ASCEI /INTERRUPT VECTOR ADDRESS -OCTAL- : / 
.BYTE 377 
EVEN 
BYTE 215,212 

“RSC I D VICE ADDRESSES -HEX- (XX,XX): / 

‘Beh 215,212 
ASCII /CHRAINEL TYPE (MOR S): / 
"BYTE 377 

Even 216.212 
“ASCII /MEMORY MANAGEMENT (Y OR ND: / 
BYTE 377 
EVEN 
BYTE 215,212 : 21 
“ASCII /BUFFER RELOCATION, IF SPECIFIED - IN EVEN ,000’S -OCTAL- : / 

END (F) OR 2846 DIAG(D): / 

27-OCT-76 14:48 PAGE 70-2 
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“DZDXI-A_ NEW DX11-B8 RESPONDER 
SSAGES 

MACY LI 

O4710S STPMES: .ASCIT 
BYTE 
. EVEN 

21S INVLOC: .BYTE 
O44514 ~ASCIT 

377 . BYTE 
. EVEN 

O46440 PNOMM “ASCII 

207 PMTO: are 
051117 -ASCIT 

. BYTE 
7 PMMERR: . BYTE 

051117 ASCII 
. BY 
. EVEN 

RNMESG pt 
046505 KSCIT 

BYTE 
HELPMS ; ere 

041055 -ASCTI 
.BYT 
.BYT 

deocss ASCII 

B50040 ASCII 
020955 -ASCIT 
029040 -ASCTT 
043040 ASCII 
020040 ASCII 
020040 -ASCIT 
02900SS ASCII 
020940 Rect 
O4S440 -ASCI 
Oe0t4O Past 
020055 -ASCTT 
020040 -Ascll 
C4Y2040 ASCII 
020040 ASCII 
023040 -ASCIT 
02004 Reet 
02cd4 -ASCIT 
020040 -ASCIT 
0$1105 -ASCIT 
41442 Rech 
020040 ASCII 
029040 ASCII 
020040 pect 
021040 ASCIT 
Geidsd -ASCIT 
047523 RSCIT 
041455 ASCII 
osooss RaCH 
029121 .ASC 
051455 ASCII 

27(732) 27-OCT-76 14:48 PAGE 70-3 

INVALID Ox COMMAND / 

F10 

/CURRENT DEVICE NUMBER -- / 
377 

207 207,215 212 

12,215,377 

4070 MEMORY MANAGEMENT AVAILABLE’ 

i ele, 207, 207 
CRERORY TIME OUT/ 

21S, 212,207, 207 
Cre HORY MANAGEMENT ERROR/ 

215,212 
SYSTEM INITIALIZED, TYPE “R™ TO ENABLE DX/ 

CR,LF 
(OX11-8 e848 EMULATOR TEST PACKAGE - OPERATIONAL INFORMATION/ 

CRLF 
7D -- DUMP COMBAND’<CR) «LF 
/ OTT,C DUMP TUMBLE TABLE IN CODE “C"/<CR><LF> 
/ DIN,XX,C OUMP INPUT BUFFER FOR DEVICE XxX IN COOE “C7/«CR><LF> 
/ COT, xXx,C OUMP OUTPUT BUFFER FOR DEVICE Xx IN CODE “C"/<CR><LF> 
7E -- ENABLE DEVICE ON DX/<CR><LF> 

EXX ENPBLE DEVICE XX/«CR><«LF> 
Pitt BUFFER COMMAND/<CR><LF> 

FIN, HH, XX FILL INPUT BUFFER ON DEV XX WITH HH/<CR><LF> 
/ FOT HH XX FILL OUTPUT BUFFER ON DEV XX WITH HH/<CR><LF> 

HELP COMMAND/<CR><LF> 
/ THIS TEXT/<CR> «LF» 

KILL A DEVICE ON THE OX/<CR><LF> 
KXX KILL DEVICE XX/ (CR) <LF> 

ENABLE DX (RUN)/<(CR><«(LP) 
R RUN TEST/<CR) «(LF 

DI E OX (STOP)/<CR><LF> 
STOP IMMEDIATELY/<CR><LF> 
STOP AFTER NEXT DATA TRANSFER/<CR><LF> 
STOP AFTER NEXT ENDING SEQUENCE/<CR><LF> 
STOP ON NEXT SEL SEQ (1SS)/(CR> «LF 
STOP ON NEXT PARITY ERROR/<(CR) <LF> 

CR><LF> /WHERE: /<CR><LF> 
“C" IS CODE FORMAT OCTAL/<(CR> (LF) 

ASCIT/<CR> «LF 
EBCOIC/<CR><LF> 

X7<CR> (LF 
IS OX-11 DEVICE NUMBER IN HEX/<CAD (LF 
1S @ HEX CHARACTERS “(CR <(LED (LF) 
ONTROL CHARACTERS/<(CR> <LF> 
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RBORT CURRENT COMMAND’ <CR><LF> 
REE TR TES REENTRY OF CONTROL PARHMETERS/<CR><LF> 
RES TPUT AFTER TEMPORARILY STOPPING BY (*S)/<CR><LF> 
TEMPORARILY STOP OUTPUT TO CONSOLE/<CR><«LF> NM
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MRINOEC-11-OZDXI-A NEW OX11-B RESPONDER MACYL1 27(732) 27-OCT-76 14:48 PAGE 70-4 
OZDXIA. CNB MESSAGES 

10587 0167 c> ASCTY /OTL-U (tu) TE CUR INE/(CR><LFD 
l 1p~Ep sec? basehs HE2 88 eed ‘aust * = oft te use? REACT ER NPUTTED- (CR (LF> 
10529 017040 Ole “BYTE CR) LF ALF 
10590 oo2eee HELPLN = LPs 
10591 O17C44 21S 212 TOOC: .BYTE 215 212 
10892 0170468 047524 O20!17 046103 ASCII 70 CLOSE TO 200000 BOUNDARY/ 
10S93 017102 377 “BYTE 377 
1059 ‘4 BEX 
10695 017104 "EVEN 
10596 i ENO 



MATNOEC-11-DZ0xI-R NEW OX 
SYMBOL TAB OZDXIA. CME 

004036 
624 

“4 

11-8 RESPONDER 
E 

DREAD 010672 
DeNI 019709 
CSRMI 010722 
DSTOFF 913106 
Orag  =00N003 
OTUNTB O10 

0C3420 
DxAB_ 006524 
OXABFL 013062 
OxAcT 013060 
OXBA 012464 
CXBC 12466 
OxXCA 010456 
OxCh. = 012474 
DxCS 01 2460 
DxDS 012454 
OXENB = 900100 
DXES1 012590 
DXES2 012504 
DXEXEC 006542 
OXEXIT 910206 
DXISR 005322 
OXMI 012472 
OxMO 010470 
OxMOB 012502 
OXNO 012476 
DXONLN= 901000 
Ox0S 01462 
OxRO_ = O00005 
OXRST = 000001 
OxsT = 000007 
DXSTPF 013056 
OXWR = 000003 
EAOOR 913112 
EBCDMP 004560 
EBCDSP= 000100 
EBCDTB 011744 
EDEV 012514 
ENABLE 004210 
EOM = 000152 
EQPCHK= O00020 
ERASCN 007756 
ESENO = 000100 
ESEQ 010030 
EXEC 002706 
EXECMO 003030 
FILL = = 003704 
FILLCH 12524 
FILLMS 013606 
FIONS 013564 
FTIMFL 013122 
GDEV 005270 
GETPRM OOLIS4 

H10 
27-0CT-76 MACY11 27(732) 

GLERR 005072 
GLEX 005260 
GLEX}  O0S¢eS6 
GLIMIT 0CS036 
GLMIN O05! 
GLMOT Q0Se20 
GLMTT 005130 
GLOCT Q0Si00 
HUMP OO4746 
HELP 003772 
HELPLN= O02eSS4 
HELPMS 014270 
HEXDMP O04742 
ILLMES 013752 
INFOSC= 004000 
INHEX  O02612 
INIT oC2014 
INTT10 002360 
INMES 011502 
INOCT Q02620 
INPUT 004316 
ThrS 00ebe4 
INTREQ= 000100 
INVLDC 014040 
IOBUF Q12$23 
ISSREJ= 000010 
KILL 004254 

KISORO= 172300 
LF = 200012 
LINECT O1304 
LINSZ = O00CS 
L 05352 
MAXDEV 013057 
MCMOTB O0C7314 
MDEV 013066 
MESG 011466 
MEX 007176 
MMERR 011674 
MMMES 013366 
MMRESP 012517 
MNSRO = 177572 
MREAD 007566 
MRMT = 007470 
MSRMI = 007470 
MTO 011666 

010330 
MWRITE 007340 
NEWLNE= O0002S 
NEWPRM Q01162 
NEWP10 O01446 

14:48 PAGE 71 

NEWFeO 0C1672 
NOLIN = COCO1L4 
NOP = 003 
NXM = 040000 
NXMMSG 013676 
OCTOMP O04%656 
OCTEX 004732 
COMP OC46E2 
PARER = 100000 
PRRMES 013726 
PBFE = 013036 
PBFS 012734 
PBUFA 013070 
PC =4000007 
PCHAR 011362 
PCHEND OO06444 
PCHEN) OC6454 
PCHEX 006500 
PCHIS  O062b2 
PCTR 013061 
PCUEND 430 
PESEND 006102 
PFPTR 013036 
PHYOFF 013074 
PINOSC 006014 
PISR 011220 
PIUFL O13C4e 
PMAX 913120 
PMMERR 014157 
PMTO 014133 
PNOMM 014072 

906070 
PPARER Mean 
PPPTR 01304 
PRINT2 O1134e2 
PRMESG 011400 
PROUT O11240 
PSELRT 005764 
PSs = «177776 
PSYSRT 005636 
P1BF 011376 
P2BF 011356 
Q@cvE = 000010 
RNMESG O14214 
RSTART 001002 
RUBOUT= 000177 
RUN 003100 
RO =%000000 
R} =%000091 
Re =”000002 
R3 =%000003 
RY =7%00C004 
RS =%0000: 

R6 =%000C06 
SADOR C13110 
SATTN CO7746 
SBUFA = 000012 
SomO. = 000 
SCMDRJ= 000200 
SCMETB 006672 
SCURS = O0COO4 
SOEV OleSle 
SCEVTB 0130S4 
SELDEV= 013066 
SELRST= GCe000C 
SENSCM O10!26 
SEX 006SS+ 
SINSF = OCO006 
SLCMD = 00000! 
SMI = = OOC112 
SMINS = 000020 
SONLF = 0CO016 
SOUTB = 000010 
SP =%000006 
SPACE = OO0O4O 
SRBYTC= CCOO1LY 
SROR@ = 0C0017 
SRO10 007130 
SPREAD 007106 
SRMI 007006 
SSENSE= OCOCC2 
SSRMI  0C70C6 
SSTACK= Ol2ebe6 
SSTAT = 0C0003 
STAMOD= 000100 
START 091000 
STKSTB= Coo0ce2 
STMSG) §=013124 
STOP 003 
STOPDX 003326 
STOUT 010036 
STPOX 006520 
STPMES (014006 
STSPH 013104 
SUDEV 016216 

TCMACT 
TCMOAB 013044 

é 



MRINDEC=11-O2DXI-A NEW OX11-B RESPONDER 
DZDXIA. OB SYMBOL TABLE 

TNXN = -g0S542 
ar Sie 

1 TPARER 08Sbe 
TINOSC Tee 12452 

1 TPS 1645 
TIN = 1 TPTR 012722 

ERRORS DETECTED: 0 
DEFAULT GLOBALS GENERATED: 0 

#, NOW. SEQ/PAGNUM=SYSMAC. CO, OZDXIA. CNB 
RUN-TIME: 31 46 1 SECONDS 
RUN-TIME RATIO: 321/79=4.0 
CORE USED: 32K (63 PRGES) 

MACYL1 27(732) 
110 

27-OCT-76 

TSTTYP Qies2e 
TTADOR 013052 
TTPTR 013050 
TTSIZE= 001000 
TTYSTP 013063 
TT1  2%000004 
TTe =x00000S 

14:48 PAGE 71-1 

VECTMS 
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