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ABSTRACT 
FRERERES 

This program allows the user to checkout or debug the ORII-L or 
OR11 module (UNIBUS 2 word input interface or UNIBUS 2 word 
cutput anterface). Ta run the logic test, the user must have a 
maintenance loop-baeck cable. Logie tests are limited and cannot 
check the ingut or output data paths. To check input or output 
date paths, some means cf generating or detecting data changes 13 
needed. 

REQUIREMENTS 
SHE HHH Eat 

Equipment 

3. POP-li/Family computer with 4K cf core cr more and 170 
terminal. 

2. DRIIL or ORIIM (To be tested). 

3. For logic test, maintenance loop-back cable. The maintenance 
loop-back cable 18 made up of a Berg Connector with 2 wires. 
Che wire connects pin “V7 with pin The other wire 
connects pin “X7 with pin “TT”. 

4. For auto-slave, a master PDP-!1 with DRII-M and this progras. 

Fer auto-master, a slave CPU (PDP-8 or POP-11) with input 
module (DRII-L). 

&. Fsr auto-master/slave, a ORIIL cabled to a ORIIN. 

7. Fer all other tests, some mears of generating or detecting 
data changes. 

Storage 

This program occupies core Iccations OOQ009-017474. 
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3.0 LOADING PROCEDURE 
HRSSERESSSHRERRTE 

| 
13.1 Method 

Procedure for normal binary tapes should be followed: 

1. Absolute Loader must be in memory. 

Place binary tape in reader. 

3. Load address #7500 <aDetermined by location of loader). 

Press “START” (Program wil! load). 

4.9 STARTING PROCEDURE 
SRR EGEEREEEEEES 

4.1 Control Switch Settings 

Starting at SACO or 210 set all switches as desired. See 
Section 5.1. 

4.2 Starting Addresses 

1. Load and start at location 200 for initial questions about 
SPC modules. 

c. Load and start at location 210 to avoid questions 3f you wish 
to run the program with the same parameters as set by a start 
at 200. 

NOTE 

After icading pregram into core you 
trust# initiadly start at location 200. 
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4.3 Program AND-“CR Operator Action 

1. Load program into core. 

Set switch register to starting address. 

Load address. 

Set switches to desired settings - See Section S.1. 

Press start. 
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The program wili type first question. 

4.4 Program Questions 

4.4.1 TERMINAL CHANGE REQUIRED (Y OR N)? 

Respond by typing a Y or (no carriage return required) to 
represent vf or NO If the program is started on the CPu’s 
console TTY and you with to change to a different TTY, type “Y", 
otherwise type “A”. 

4.4.2 KEYBOARD CSR ADDR. OF NEW TERMINAL? 

Question asked only if YES was the recsoonse to 4.4.1. Respond by 
typing the keyboard CSR address of the new terminal. 

4.4.3 ITS VECTOR RODR.? 

Question asked only 1f YES was the response to 4.4.1. Respond by 
typing the vector address of the new terminal’s keyboard. 

4 

4.4.4 PRINTER CSK ADDR. OF NEW TERMINAL? 

Guestion asked only 1f YES was the response to 4.4.1. Respond by 
typing the printer CSR address of the new terminal. 

4.4.5 CSR ROOR. OF INPUT MODULE? 

Respond by typing the CSR address of the word on the input module 
you with to exercise. If you do not wish to exercise a. input 
macdule, type only a carriage return. 
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4.4.6 CSR ADDR. OF OUTPLT MODULE? 

Respond by typin 
ncdule 

4.4.7 MODE? 

be CSR address of the word on the output t 
you fase ts exercise. If you do not wish tc exercise an 

output module, type only a carriage return. 

Respond to this question by typing accharacter from “A” to “M™ 
followed by carriage urh t 

return to this question by typing “fC” (control and the 
etter “C” typed together). 
fu may 

MODE 

A 

oO
 

MODULE AFFECTED 

output 

output 

cutput 

sutput 

cutput 

re ang time (except logic tests) 

FUNCTION 

Continuoys output. 
Load data to the output module without 
checking for any flag. 

Flag output. 
Check for output modules’s “Ready” flag 
(bit7) and loads OBR with data. 

Interrupt output. 
Progeas sets cutput module’s interrupt 
eradle. On interrupt it loads output 
mo.sles DBR with data. 

Delayed output. 
The program clears output medules CSR 
bitO; “loads OBR with data; and then 
sets CSR bi tO. 

Start Auto Mode Master. 
This program may be used to generate 
data a a master to send to a slave CPU 
running Slave mode. A table of data is 
outputed in modes A-D automatically. 

Mode “K" of program  MO-11-DZDRH 
(forPDP-11’s) or MD-O8-DHDRH (for 
PDP-8’s) must have been selected. 
Output word must be cabled to input word 
of DRil-M or DR8-ED 

“Start Mode” 18 typed at the beginning 
of this mode. The progras stall 
waiting to link up with the Input module 
its connected — to. After link-up, 
“Immediate Send Mode” 18 typed. In this 
mode date from the tdble 18 sent 
directly out as soon as the input module 
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1s ready to receive it. If the ingut 
module détects an error in the data it 
receives, it can request a re-transmit 
of the previous data by setting the stat 
out bit thus setting The inpul module’s 
stat in bit. If this occurs “Resending 
Gata xxxxzz° will be typed. After this 
mode, “Burst Send Mode” is typed In 
this mode the output module is allowed 
to interrupt for table data. “END PASS” 
is typed after completion. 

Warring: Before starting the input or 
cutput module into “Start 
Mode", both CPU’s should be 
running and waiting at “4.4.2 
Mcde?". At no time should the 
program be allowed to enter 
Start Mode” and the other CPU 
initialized. 

This mode was not designed to diagnose 
this module. Only data errors are 
checked. If any of the control signals 
fail the program could “hang” waiting 
for the signal. Maximum time between 
typecuts should not exceed 3 
minutes ~ 1f 1t does, halt the CPU and 
determine the PC the program is at. Go 
to the listing for more info-maticn. 
Prints mentioned in the listing can be 
coordinated against the flew chart. 

ae eee —w
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input 

input 

input 

input 

input 
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Output Module Logic Test. 
The program preforms a brief logic check 
ef the outputs module’s “CSR and 
interrupt capacities. A Maintance 
loop-back must be installed in the word 
under test. 

Coitinuous input. 
The program continously reads the input 
module’s DSR 

Flag input. 
The program waits for the “Ready” flag 
(Con bt 7) and then does a DBR read when 
1t7=1. 

Interrupt input. 
The program sets interrup! enable and 
waits unti! the input module interrupts 
to read the modules DBR. 

Pelayed input. 
The program clears CSR bitO; reads the 
OBR; and then sets CSR 6110, thus 
delaying Data accept from returning. 

Start Auto Slave 
The program may be used to receive data 
as a slave to receive data incoming from 
master CPU running in Master Mode (see 
Mode E€), as data is received 1% 18 
compared against a table of data. Modes 
G-J are automatically executed. If data 
received does not compare to the t 
an error 18 reported. 

Mode “E™ of MO-11-OZDRH mus’ be selected 
in Master CPU. Input word must be 
cabled to the output word of a DRII-L. 

“Start Mode” is typed at the beginning 
of this mode. The program stalls 
waiting to Jink up with the output 
module its connected to. After link-up 
“Immediate Send Mode” 183 typed. Eac 
time data is ready, the data is read and 
compared against table data. “Burst 
Send Mode” is next. Here the input 
module 18 allowed to interrupt each time 
1t receives data. “End Pass” 18 typed 
at completion. 

Warning: Before starting the input or 
output modulé into “Start 
Mode” both CPU’s should be 
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running and waiting at “4.4.2 
Mode’”. At no time should the 
program be allowed to enter 
Start Mode” ard the other CFU 

be initialized. 

This mode was not designed to diagnose 
this module. Only data errors are 
checked. If any of the control signals 
fail the program could “hang” waiting 
for the signal. Maximum time between 
typeouts should not exceed 3 
minctes - 1f 1t does, halt the CPU and 
determine the PC the program is at. Go 
to the listing for more information. 
Points mentioned in the listing can be 
coordinated against the flow chart. 

Input Module Logic Test. 
The progran preforms a brief logic check 
of the input modules CSR and interrupt 
capacities. A Maintance loop back 
connector must be installed in the word 
under test. 

Start futo Master-Slave. 
Preforms Modes E and K on an input and 
output mode located in_ the same CPU. 
The input word on the ORII-M must be 
cabled to the output word on the ORII-L. 
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4.4.8 SOURCE CF DATA? 

This question 1s typed when an output Mode A-D 1s selected. What 
the program warts to know :s where do you want tc get the data 
that you want to output. Respond by typing a character from A-D 
followed by a carriage return. 

D
 Data from the Switch Register 

B Data from the TTY. 
In this case, any future octal digits 
typed on the Keyboard will be assemBled 
as data and each time a carriage return 
1s typed the new data typed will be sent 
out. 

¢ Program generated pattern. 
The program will automatically generate 

' the data to be outputed in one of 4 ways 
| specified by the operator by question 

4.4.10. 

D Data 1s outputed froma table in core. 
Data to be outputed can_ be found by 
finding the address of TABLE and looking 
in the listing. 
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4.4.9 STARTING PATTERN? (If Source of Data “C” Selected) 

Respond by typin the octal representation of the data you wish 
to start outputing. This data will be modified accordifg to the 
patterr wodilier you select in 4.4.10 

4.4.10 PATTERN MODIFIER? (If source of Data “C" Selected) 

Respond by, typing a character from “A” to to represent how 
you want the data that 1s being outputed to be modified. 

moore zer Pune Tron 
A INCREMENT DATA 

B DECREMENT DATA 

C FLOAT ZERO-COMPLEMENT 

D COMPLEMENT 

4.4.11 METHOD OF REPORTING DATA? 

Respond by typing a character from “A” to “C™ to represent the 
Way you wis he data being received by the input module to be 
reported. 

MEFNS METHOD 

A in data lights 

B on TTY-reported each 
time a change 1n 
input data Ts detected. 

C Error check. An input 
module is cabled to an 
output module/data 
beginning sent to the output 
module 18 compared to the 
data received by the input 
module-if data is 
different an error 13 
reported. After each 
100 transfers are made, 
“END PASS” is reported. 

D Error Check. An input 
module 183 cabled to an 
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output module in another 
CPU. This method only 
works when the “Source 
of Data” for the output 
module is that of the 
table “D”. 
On the output module 
side, you would select 
"Mode" "B” or oe oe. 

“Source of Data 
On the input module 
side, you would select 

ERRORS detected as 
in modes “E” and “K". 

oe ane. 
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5.0 OPERATING PROCEDURE LOGIC TEST 
REREE EERE ERR I EEE EER 

S 1 Definition - Switch Register 

The program must, at various points in execution, determine what 
the operator desires to do at these points (such as “halt on 
error”). Stand rd procedure was to get this information from the 
hardware switch register. With the addition of CPU’s to this 
family of computers that have ro sw.tch register, a hardware 
switch register can no longer be assumed. This program uses a 
software switch register; that is, a location in memory “SWREQ” 

as the source of “Switch register” data. 

S.1.1 Loading the Software Switch Register 

The software switch register can be altered in two ways: 

15.1.2 From the Hardware Switch Register 

This way over-rides the other ways. Data loaded into the 
hardware switch register will be transferred to the software 
sui tch register directly each time “switch register” data is 
needed. 

-5.1.3 From the User’s Terminal 

A “tS” (control and letter “S” keys typed simultaneously) will 
cause the current software switch register to be typed out and 
allow the user to type in the new value of the switch register. 

If a hardware switch register exists, and the user desires to use 
the software switch register, the user should leave the hardware 
switch register clear (all switches down). 

NOTE 1 

When using a pure software switch 
register “halt on error” is re-defined 
to “hold on errcr™. If the CPU were 
allowed to halt, then core data coult 
not be examined and the switch register 
data could not be altered. “Hold on 
error” sets in a lovp testing software 
SWR bit 15, allowing TTY interrupts. 

NOTE 2 

a 
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Some means cf examining CPL memory must 
be  incorpsrated into the keyboard 
handler aust be made so that the 
operatcr on a switch register - less CPL 
can examine core iocations while in a 
“hold on error”. The program uses a “PE 
ZIxrzxr” where xzxrxxx 18 the locatyon to 
be cramined. 

5.1.4 Switch Register Funcstio:. 

SuiS=1 or up Halt on error. 
SW14=1 or up Loop on test. 
SWi3=l or up Inhibit printout cf error. 
SM1i=] or up Inhibit subtest iteraticns. 

S.c Scope Loops 

BOe 
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If an error occurs and the user wishes to scope the error, he (or 
she) should set SW1S=] to halt on error, t 

1 (to ireseat ertcor printout) and press continue on the Sis 
CPU's CONSOLE 

S.2 Program AND/OR Operator Action 

The fiest pass through the program will be made with iterations 
inhibited, Successive passes will enable iterations if SW11=0. 

is printed at the end of a pass. The vector and 
pricrity of each input or output under test will be typed when 
rogram is initially run or if ¢ 
uring & pass. 

@ vector or priority is changed 
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' 6.0 ERRORS 
RREREE 

6.1 Error Typecut 

Peint aut varies with the error detected. The error rc typed out 
1s the actual locatior of the error cali. Error typecuts are 
receeded with THE ADORESS cf the error, if information 18 

desired, reference the listing in respect to the PC (ADDRESS) 
yped out. 
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b.c Nson-Standard Errors 

“TRAPPED TO LOCATION: XXXXxXX FROM LOCATION: YYYYYY™ 

indicates: 

1. An INPUT or OUTPUT module interrupted to a wrong vector. 

2. Timeout or illegal instruction hareware tree This 18 a 
fatal error that can not be continued past. 

7.0 RESTRICTIONS 
AHHH HE 

7.1 Starting Restriction 

If the Vector address of any input or output ss either 200 of 
elO-the program must ce restricted at address 001000. 

@.0 MISCELLANEOUS 
EREEERERER ELE 

Execution Trme Logic Test 

© MIN. Iterations inhibited-ro erro 
C MIN. WITH ITERATIONS (FOP EACH CONNECTION) -NO ERRORS. 

Execution times are approzimate, as the various PDP-11 CPU's have 
varied instruction execution times 

MG INOEC-11-DZDRH-A MACYI1 27(732) 21-SEP-76 09:52 PAGE 2 
CZORH. PLL 

8.1 

0, 
l, 

l 
2 664300 SSWR= 064000 
3 TITLE MAINDEC-11-DZDRH-A 
4 ; #COPYRIGHT (C) 1975 
¢ :*#DIGITAL EQUIPMENT CORP. — 
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001306 

093060 

001306 

i EMAYNARD MASS. 01754 DO2 

HSPROGRAN BY EDWARD C. BADGER 

‘STHIS PRUGRAM WAS ASSEMBLED USING THE PDF-11 MAINDEC SVSMAC 
: SPACKAGE (MAINDEC-11-DZ0AC-C2), SEPT 14, 1976. 

.SBTTL TRAP CATCHER 

=0 
7 FALL UNUSED LOCATIONS 0 FROM 4 TO 776 CONTAIN .+4. IOTT (TRAP CALL) 
s #SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS TO WRONG VECTORS AND 
;#ROUTE THEM TO ROUTINE “IOTRP™ FOR TYPEOUT. 
:#LOCATION O CONTAINS 0 TO CATCH IMPROPERLY LOADED VECTORS. 

240 
WORD Ye 
WORD 9 
=174 

SWREG: O 
DISPRE: 0 

Imp aeSTART -GO TO STARTING ADDRESS OF PROGRAM. 

2210 
IMP TERSTART 

21000 
Imp JeSTART 

~SBTTL BASIC DEFINITIONS 

iFINITIAL ADORESS OF THE STACK POINTER ### L100 #2 

-EQUIV EMT, ERROR ;;BASIC DEFINITION OF ERROR CALL 
“EQUIV IOT, SCOPE *:BASIC DEFINITION OF SCOPE CALL 

s SMISCELL ANEOUS DEFINITIONS 
HT= sCODE FOR HORIZONTAL TAB 
LF 12 Kone FOR LINE FEED 
CR= 1S ;;CODE FOR CARRIAGE RETURN 
CRLF= 200 “CODE FOR CARRIAGE RETURN-LINE FEED 
PS= 177776 : PROCESSOR STATUS WORD 
.EQUIV PS.PSW 
STKLNT= 177774 I STACK LIMIT REGISTER 
PIRQG= 177772 :PROGRAM INTERRUPT REQUEST REGISTER 
DSWR= 177570 >: HARDWARE SWITCH REGISTER 
DOISP= 177570 : | HARDWARE DISPLAY REGISTER 
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010000 

MACY]] EF. 722) 
DEFINITIONS 

C1-SEP-"6 22:52 FPHOE 2 

GENERAL PURPOSE REGISTER DEFINITIONS 
hoz 40 ; ;GENERAL REGISTE 
Ri= x1 NERAL REGISTE 
Ro= “2 ::GENERAL REGISTE 
R3= 43 -:GENERAL REGISTE 
Ree ‘d j 3 GENERAL REGISTE 

ec A) i GENERAL REG Hey 

2 “uP GENERAL REGISTE 
gps Aa tet ack POINTER 

“7 >: PROGRAM COUNTER 

- PRIORITY LEVEL DEFINITIONS 
broz oO PRIORITY LEVEL 
PRi= 40 >: PRIORITY LEVEL 
paz= 100 : PRIORITY LEVEL 
PR3= 140 *:PRIORITY LEVEL 
PRY= 20d > PRIORITY LEVEL 
PRS= 240 >: PRIORITY LEVEL 
PRE= ss: ::PRIORITY CEVEL 
PR7= 340 ;;PRIORITY LEVEL 

#°SWITCH REGISTER” SWITCH DEFINITIONS 
dyes 190000 
pal 4s 40000 
SWi3= 20000 
SWle= 10900 
SWil= 4000 
SWiO= 2000 
SwO9= 1000 
SuO8= 400 
cuo7= e600 
SuOb=  10C 
SWOS= 40 . 
cwO4= = 20 
SwO3= 10 
SWOe= ¥ 
SWOl=s =. 
SwOO= 
“EQUIV SWO9, SWS 
“EQUIV SWO08, SWS 
SEQUIV 7! 
“EQUIV Sub 
-EQUIV SWOS, SWS 
-EQUIV SWOY, SHH 
“EQUIV S03, 
EQUIV Swe, SWe 
EQUIV SWO1, SWI 
EQUIV SWOO;SKO 

-#DATA BIT DEFINITIONS (BITOO TO SIT15) 
81T15= 100000 
BITLY4= 4naeg 
SiTi3= 20000 
B1Tle= 10000 

TER 
R 
R 
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“CPU" TRAP VECTOR THE CLT 

=14 
14 

POPSPe= eeb2b ~ 

TIME OUT AND OTHER ERRORS 
i RESERVED AND ILLEGAL INSTRUCTIONS 

; ; TRACE TRAP 
‘BREAKPOINT TRAP (BPT) 

; 7 INPUT/OUTPUT TRAP (IOT) #*SCOPE*# 
:POWER FAIL 

s EMULATOR TR TRAP (EMT) ##ERRORS# 
“TRAP? T 

SITY KEYBOARD VECTOR 
tt TTY PRINTER VECTOR 
!!PROGRAM INTERRUPT REQUEST VECTOR 
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OZDRH.P11 COMMON TAGS 

136 .S8TTL CUMMON TAGS 

158 j RUSEHENERAERENAEEA ANAS EERALEAESSSTEESESAENAS ERED SSES A DESH EEEE 
1a iaTHIS TA TAB EAC NTAINS VARIOUS COMMON STORAGE LOCATIONS 

2*US ROGRAM. 
{ 161 

162 991100 -=1100 
163 001100 SCMTRG: seta OF COMMON TAGS 
164 001100 000000 SPASS: .WORD 0 *CONTAINS PASS COUNT 
26S 001102 000 STSTNM: .BYTE OQ :: CONTAINS THE yest NUMBER 
166 001103 000 SERFLG: .BYTE OQ : CONTAINS ERROR FLAG 
167 001104 000000 SICNT: .WORD 0 CONTAINS SUBTEST ITERATION COUNT 
168 001106 900000 SLPADR: .WORD O : > CONTAINS SCOPE LOOP ADDRESS 
169 001110 o00C90 SLPERR: .WORD 0 3; CONTAINS SCOPE RETURN FOR ERRORS 
170 Qullle SERTTL: .WORD 0 ;CONTAINS TOTR ERRORS DETECTED 
171) =001114 SITEMB: .BYTE 0 :: CONTAINS ITEM CONTROL BYTE 
172 001115 001 SERMAX: .BYTE 1 ;;CONTAINS MAX. ERRORS PER TEST 
173 001116 Q00000 SERRPC: .WORD 9 3 CONTAINS PC OF LAST ERROR INSTRUCTION 

| 174 001120 O00000 §GDADR: .WORD 0 CONTAINS ADDRESS OF ’GOOD' DATA 
175 OOllee oo00000 §$BO0ADR: .WORD O : : CONTAINS ADDRESS a *BAD’ DATA 
176 001124 §$GDDAT: .WORD 0 :sCONTAINS 'GOOD’ DATA 
177 001126 o00000 SBDDAT: 0 *:CONTAINS *BAD’ DATA 
178 001130 coo0co0 WORD O ; sRESERVED--NOT TO BE USED 
179 001132 -WORD QO 
180 001134 000 SAUTOB: .BYTE 0 s;ARUTOMATIC MODE INDICATOR 
181 001135 000 SINTAG: .BYTE O :} INTERRUPT MODE INDICATOR 
182 001136 9000000 -WORD O 
183 001140 177570 SUR: -WORD  OSWR s ADDRESS OF SWITCH REGISTER 
184 901142 177570 DISPLAY: .WORD DDISP ;ADORESS OF ade taY REGISTER 
18S 001144 177560 $TKS: 177560 iy KBO STATUS 
186 QO114%6 177562 STKB: 177562 TTY KBO BUFFER 
187 QO11S0 177564 STPS: 177564 “TTY PRINTER STRAUS REG. ADDRESS 
188 CO11Se 177566 STPB: 177566 - TTY PRINTER BUFFER REG. HODRESS 
169 001154 008 §NULL: .BYTE QO cours NULL CHARACTER FOR FILLS 
199 601155 002 SFILLS: .BYTE e CONTAINS # OF FILLER CHARACTERS REQUIRED 
191 001156 Ole SFILLC: .BYTE le - INSERT FILL CHARS. AFTER A “LINE FEED” 
192 901157 000 STPFLG: .BYTE 0 s INSERT AVAILABLE” FLAG (BIT<07>=O=YES) 
193 001180 O00000 SREGAD: .WORD 0 i eee THE ADDRESS FROM 
13H *WHICH (S$REGO) WAS OBTAINED 
19S 901162 SREGO: .WORD OQ : : CONTAINS ( ($REGAD) +0) 
1% 001164 900000 STMPO: .WORD O HUSER DEFINED 
197 001166 d00006 STIMES: 0 NUMBER OF ITERATIONS 
198 001170 077 SQUES: .ASCII 77/7 + QUESTION MAR’ 
199 01171 01S SCRLF: .ASCII <1 CARRIAGE RETURN 
200 00117e O000le SLF: ASCIZ <le> LINE FEED 
out TTT TTL TTET TTT PPTTTTTLUTT ET PYTTTePPETTTTTTTT TTT TTT TTT 

cvs 001174 o00000 XCSRA: .WORD 0 :ADDRESS OF OUTPUT MODULE’S CSR. 

ce 001176 9o00000 XDBRA: .WORD 0 sADDRESS OF OUTPUT MODULE’S OBR. 

207 oO0!200 o00cd0cn XVT: -WORD O ;VECTOR ADDR. OF OUTPUT MODULE. 
ce O0ie0e 000000 XVTe: -WORD O : VECTOR ADDR.+2 FOR INTR. PSW. 

2i0 O0ie04 000000 RCSRA: .WORD O sADDRESS OF INPUT MOOULE’S CSR. 
ell OO01e0& o00000 ROBRA: .WORD 0 : ACORESS OF INPUT MODULES DBR. 
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ele 
gi3 po igig atetete RVT; -WORO 9 i VERT QR ADOR. OF INPUT MOCJLE. 
ct 00121 RvTe: .WORC 0 VECTOR ADDR.+2 OF INPUT MOCLLE 

21g O01214 OCQ0S0 TKV: -WORD 8&0 3270 TERMINAL VECTOR ADOR. 
ts 001216 d0006e TKV2: .WORD 6&2 3170 TERMINAL VECTOR ADDF. +2. 

219 OOleed o00000 MODE: .WORD 9 ;MODE OF OPERATION OF PROGRAM 
2ec9 OOleee O0C0000 MODEI: .WORD OQ :MODE OF OPERATION OF INPUT ROUTINES. 
221 OOlee4 o6C000 PATFRO: .WORD 0 ; INDICATES SOURCE OF DATA 
eee VALUES "4 TO 'D 
ee3 O0l226 000000 PATTM: .WORD 0 ; INDICATES PATTERN MODIFIER 
224 001230 000000 FATTRN: .WORD OQ ACTUAL PATTERN TO BE OUTPUTTED. 
eeS O01e3e o00co0 TEXTP: .WORD 0 “POINTS TO TABLE OF PATTERNS FOR MASTER. 
e2h Oble poe TABLEP: .WOR 4 ‘POINTS TO O DU TED Of PATTERNS 
ee? Ole TTYPAT: .WOR :PATTE 
e2e8 001240 900000 PATOUT: .WORD 0 : METHOD oF REPORTING ATA. 
2e9 OGle4e 090000 PATTIN: .WORD 9 DATA READ FROM INPUT MODULE. 
cst 001244 000000 PATOLD: .WORD 0 OLD PATTERN IF OUTPUTTING ON TTY. 
ra 
e32 OO0le%6 000000 PTRM: .WORD O ;USEO BY MASTER-SLAVE AUTO TO SAVE MASTER’S PC. 

; 233 O01eS0 00000 PTRS: .WORD 9 “USED BY MASTER-SLAVE AUTO TO SAVE SLAVE’S PC. 
224 O012eSe 000000 SMSST: .WORD OQ ;USED BY MASTER-SLAVE AUTO TC SAVE MASTER'S STATUS. 
53° 001254 000000 SSLST: .WORD O USED BY MASTER-SLAVE AUTO TO SAVE SLAVE’S STATUS. 

e237 O001e56 000000 XNO; -WORD 0 ;MASTER’S ITERATION COLNT 
| 238 001260 c00000 SXNO: .WORD 0 ;SLAVE’S ITERATION COUNT. 

240 O0lebe 000300 STABLP: .WORD OQ ;POINTS TO SLAVE’S BSM STORAGE AREA. 
241 061264 000080 XVTP: .WORD OQ PRIORITY OF OUTPUT. 

' cic 00ie66 000000 RVTP: .WORD 0 :PRIORITY OF INPUT. 

244 001270 CHAR WORD 0 ;CHARACTER INPUTTED FROM TTY. 
e4S 001272 000001 ST200 WORD 1 : INDICATES STARTED AT 200 IF O. 
246 001274 900000 STEMPO: .WORD 0 ; TEMP STORAGE. 
247 001276 o00000 SAVPC: .WORD 0 SAVES PC IN ERROR ROUTINE. 
248 091300 177570 BSWR: .WORD VSWR ADDR. OF REAL HARDWARE SWITCH REGISTER. 
249 091302 o0C000 SWREQ: .WORD O . SOFTWARE SWITCH REGISTER. 
250 001394 000000 ERTYCN: .WORD 0 OF ERRORS TYPED OUT. 
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252 .SBTTL ERROR POINTER TABLE 

254 -#THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR. 
355 -#THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOL'ND IN 
256 ;#LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT. 
257 #NOTEL: IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC). 
eo8 - #NOTE2: ERCH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 

260 :# EM -:POINTS TO THE ERROR MESSAGE 
261  # OH >:POINTS TO THE DATA HEADER 
ebe % oT ;;POINTS TO THE DATA 
E63 tk OF :POINTS TO THE DATA FORMAT 

26S 
266 901306 SERRTB: 

eb .SBTTL PROGRAM START-UF 

270 001306 START: 
71 -SBTTL INITIALIZE THE COMMON TAGS 
272 ;CLEAR THE COMMON TAGS (SCMTAG) AREA 
273 001306 012706 001100 MOV SSCMTAG, R& »sFIRST LOCATION TO BE CLEARED 
274 O013le o0S0c6 CLR (RG )+ ‘CLEAR MEMORY LOCATION 
275 001314 022706 001140 CMP 8SWR,R& ;; DONE? 
276 001320 001374 BNE 6 -sLOOP BACK IF NO 
277 OO0l322 012706 001100 MOV #STACK, SP SETUP THE STFCK POINTER 
278 » INITIALIZE A FEW VECTORS 
279 601326 012737 015S24% oN0020 MOV SSSCOPE J8IOTVEC ;:IOT VECTOR FOR SCOPE ROUTINE 
289 901334 012737 000340 000022 MOV #340, astOTVecte ;;LEVEL 7 
281 001342 b1e737 4 990030 MOV WSERROR SHENTVEC sagt VECTOR FOR ERROR ROUTINE 
Be O01 012737 60034 032 MOV 9340, aeEMTVEC+S ; LEVEL 
283 001356 012737 017276 000034 MOV #STRAP, aSTRAPVEC :; TRAP VECTOR FOR TRAP CALLS 
284 001364 13737 999340 990036 MOV #240 giTRA C+ ;CEVEL ? 
eeS 001372 612737 01737 9024 MOV #SPWRON aSPWRVEC’ ; ;POWER FAILURE VECTOR 
286 001400 612737 000340 2000e6 MOV #340, d8PWRVEC+2 ; LEVEL 7 
287 O01406 005037 001166 CLR STINeS sj INITIOLY NUMBER OF ITERATIONS 
288 O0l4i2 012737 OOl4le CO1106 MOV #. .SLPADR «INITIALIZE THE LOOP AODRESS FOR SCOPE 
289 -;SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS 
290 *:EQUAL TO A “-1", SETUP FOR A SCFTWARE SWITCH REGISTER. 
291 001420 013746 o00004 MOV DRERRVEC,-(SP) —;;SAVE ERROR VECTOR 
292 001424 912737 001460 OOD004 MOV #64S a8ERRVEC ::SET UP ERROR VECTOR 
233 001432 012737 177570 001140 MOV #0SWR. SUR -: SETUP FOR A HARDWARE SWICH REGISTER 
294 001440 612737 177570 001142 MOV #DDISP DISPLAY +::AND A HARDWARE DISPLAY REGISTER 
29S OOL446 022777 177777 177464 CMP 8-1, ISWR *: TRY TO REFERENCE HARDWARE SWR 
29% OOl4S4 OOl012 BNE 66$ *:BRANCH IF NO TIMEOUT TRAP OCCURRED 
297 **AND THE HARDWARE SWR IS NOT = -1 
298 001456 O00403 BR 65S BRANCH IF _NO TIMEOUT 
299 001460 012716 O01466 64S: MOV 65S, (SP) :*SE1 UP FOR TRAP RETURN 
300 001464 000002 RTI 
301 OO!466 012737 000174 00114C 65S: MOV #SWREG. SWR ;;POINT TO SOFTWARE SWR 
302 001474 010737 000176 001142 MOV #DISPREG, DISPLAY 
303 001502 012637 o00004 6S: MOV (SP)+,a8ERRVEC ;;RESTORE ERROR VECTOR 

305 
306 -# PROGRAM TEST TO DETERMINE WHAT CLASS OF COMPUTER WE ARE RUNNING IN. 
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000010 STl: CI1S34 

000C06 

000006 

000004 

90001e 

001704 

000116 

002002 

002646 

306260 

906310 

JO0e 
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ST e: 

000c10 = ST3: 

001140 

177406 
17740e 
177402 
177376 

177354 
177274 

bi 
;65$: 
$: 

18: 

-67§: 
665: 
2$: 

bag” 

MOV #ST2,a810 -TO DO THIS WE WILL DO AN INSTRUCTION THAT 
“ONLY AN 11/40 OR GREATER MACHINE WILL PECOGNIZE. 
WE LL SET THE ILLEGAL INSTR. TRAP VECTOR IF 
THE CPU WE'RE RUNNING ip CAN'T PREFORM AN 
"OR" INSTR. IT WILL T 

XOR R1,R1 :THIS “XOR™ WILL CAUSE Re en OR 
“LOWER CLASS PDP11 CPU TO TRAP TO “STe”. 

MOV 86, INSRTL WE DION’T TRAP!MUST BE ON 11/40 OR BETTER. 
-IN THAT CASE WE MUST REPLACE “RTI” INSTR. WITH 
:"RTT" INSTRUCTION WHERE WE RETURN FROM A TRACE TRAP CAL 

MOV #6, INSRT2 “THERE ARE TWO LOCATIONS. 

9R S73 :GOTO “ST3" 

ADD 84, R6 : TRAPPED HERE IF ON 11/20 OR LESSER CPU. 
FIX THE STACK POINTER. 

MOV #12, 9810 RESTORE LOCATION 10 FOR FUTURE TRAPS. 

#END PROGRAM TEST FOR CLASS OF COMPUTER. 

MOV #SWREQ, SWR -POINT TO SOFTWARE SUR. 

CLR XCSRA CLEAR ADDR. SF OUTPUT CSR. 
CLR RCSRA “CLEAR ADDR. OF INPUT CSR. 
MOV XVT2, aXVT “RESTORE VECTOR IN CASE OF ILLEGAL 
MOV #IOTT, axvTe INTERRUPT 
MOV RVT2, aRVT “RESTORE VECTOR IN CASE OF 
MOV alort, aRvT2 “ILLEGAL INTERRUPT. 
CLR CLEAR VECTOR ADDR. 
CLR Te “CLEAR VECTOR ADDR. 
CLR RVT “CLEAR VECTOR ADDR. 
CLR RVTe2 “CLEAR VECTOR ADDR. 
MOV #340, aTKVe -SET KEYBOARD STATUS VECTOR. 
BIC WBITb, aSTKS “CLEAR INTERRUPT ENABLE. 
TYPE 65S i TYPE ASCIZ STRING 
BR 4§ T OVER THE ASCIZ 
PSCIZ (15) (12> #MD-11-D20RH-As 

TYPE 67§ ;;TYPE ASCIZ STRING 
6S “GET OVER THE ASCIZ 

ASCIZ <15><12><¢12) 44.421 TERMINAL CHANSE REQUIRED (Y OR N)? # 

RDCHR GET OPER RESPONCE. 
MOV (SP)4 RO *CHAR. ON STACK, 
CMPB sO, a’ N “TS ANSWER NO? 
BNE 3$° IF NOT CONTINUE. 
TYPE 69S -TYPE ASCIZ STRING 

R 68s PtCET OVER THE ASCIZ 
ASCIZ sNO# 

IMP INPASK “ASK FOR INPUT MODULE ADDRS. 



DZDRH.P11 

002122 

002316 

MAINDEC-11-DZDRH-A MACY11 E7 (722) 21-SEP-76 
INITIALIZE THE COMMON TAGS 

120027 
001327 

abode 

1G4401 
006427 

000416 

010037 
012777 

000131 

002026 

002040 

177022 

013264 

002144 

o00o01 

O022e0 

176090 

002272 

000040 

002334 

00le16 176624 
104416 176620 
001214 
000002 
001216 
000340 176576 

3s: 

e 77%: 

768: 

6S: 

-798: 
bbs. 

7§: 

-B1$: 
bis: 

-:75§: 

CMPB 
BNE 

TYPE 
BR 
/ASCIZ 

KOe 
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RO,8'Y 31S ANSWER "YES"? 
1g IF NOT REASK QUESTIKN 

718 TYPE ASCIZ STRING 
*0$ SiGET OVER THE ASCIZ 
#YESe 

73S TYPE ASCIZ STRING 
225 -=GET OVER THE ASCIZ 
(15><12>84.4.2 KEYBOARD CSR ADOR. OF NEW TERMINAL? # 

aSTKS 

(SP)+.RO 
PC, CKADR “CHECK THAT ADDRESS IS LEGAL. 
4§ “CARRY BIT SET ON RETURN MEANS NO. 
RO,R1 :SET ADDR. OF NEW KEYBOARD CSR. 

75§ : TYPE ASCIZ STRING 
oy T OVER THE ASCIZ s : > GE 
<15><12>84.4.3 ITS VECTOR ADOR.? # 

;GET VECTOR ADDR. 
(SP)+,RO “ADDR ON STACK. 
#81T0,RO -ADD ® ENTERED? 
6$ * NO-CONT INUE 
77§ TYPE ASCIZ STRING 

765 =:GET OVER THE ASCIZ 
<15>(12>80DD NUMBER NOT EXCEPTED! s 

S$ 
#176000, RO NUMBER TOO LARGE? 
7§ * NO-CONT INUE 
795 :; TYPE PSCIZ STRING 
8$ GET OVER THE ASCIZ 

«15><12)> #NUMBER TOO LARGE! # 

c$ sREASK QUESTION 

RO, #40 -NUMBER TOO SMALL? 
8S : NO=CONT INUE 
81S TYPE ASCIZ STRING 
O$ ->CET OVER THE ASCIZ 

(15><12> #NUMBER TOO SMALL! # 

S$ sREASK GIEUTION 

TKV2, aTKV sRESTORE PREVIOUS TTY VECTOR. 
#loTt, atkve 
RO, TKV sSAVE YEW TTY VECTOR. 
#2/RO 
RO: TKV2 
#340, aTKV2 sPRIORITY 7 ON INTERRUPT 
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420 
421 g0e420 10S: 
488 b03420 194401 002426 TYPE 83S -:TYPE ASCIZ STRING 
4 2404 O0042E BR 625 “°GET OVER THE ASCIZ 
yoy --83§: .ASCIZ °15><12)84.4.4 PRINTER CSR ADDR. OF NEW TERMINAL? # 
425 902502 625: 
40h 002502 174410 RDOCT “GET ADDR. 
yo? O02S504 012600 MOV (SP)+. RO “ADDR. ON STACK 
428 002506 004737 013264 JSR PC, CKADR “CHECK THAT ADDR. IS 0K 
423 002512 103742 BCS 10$ IF NOT REASK. 

431 002514 104401 oD02S22 TYPE Ss > TYPZ ASCIZ STRING 
432 002520 O00416 BR 4§ °GET OVER THE ASCIZ 
423 --65§: .ASCIZ ¢15><1e@>eSWITCHING TO NEW TERMINALS 
434 002556 845: 
435 002556 010137 001144 MOV R1,STKS 
436 O02562 062701 o00002 ADD #2,R1 
437 002565 010137 GO1i46 MOV RI STKB 

439 
449 002572 010037 001150 MOV RO, STPS sSTORE ADDR. OF PRINTER. 
441 002576 062700 op0002 adD #2;RO 
#42 002602 010037 001152 MOV RO,STPB 

i 444 002606 104401 O02614 TYPE 875 »: TYPE ASCIZ STRING 
445 O026Je on041S BR 6$ *°CET OVER THE ASCIZ 

, 446 --87§: .ASCIZ <15><12)>#NEW TERMINAL ACTIVE. #¢15><1z> (12> 
iH? 002646 BES: 

449 002646 005077 176272 INPASK: CLR aSTKS 
450 002652 10440! O02660 TYPE 65$ >: TYPE ASCIZ STRING 
451 O0c6S6 O00422 BR 45 >GET OVER THE ASCIZ 
452 --65§: .ASCIZ <15><12>84.4.5 CSR ADOR. OF INPUT MODULE? # 
453 002724 b4§: 

, 454 Q02724 104410 RDOCT GET ADDR. 
455 0020726 012600 MOV (SP)+ RO “AODR. ON STACK 
456 002730 004737 013264 JSR PC CKADR -SEE IS ADDR. LEGAL. 
457 002734 103744 BCS INPASK “IF NOT-REASK. 
458 002736 010037 001204 MOV RO, RCSRA “STORE ADDR. OF CSR. 
459 O02742 062700 o00092 ADD #2,R0 “MAKE ADOR. OF NBR 
160 002746 910037 O01206 MOV RO; ROBRA “STORE DBR ADR. 

462 002752 OUTASK: 
463 002752 104401 002760 TYPE 65S -: TYPE ASCIZ STRING 
464 002756 000423 BR bug -°GET OVER THE ASCIZ 
465 --65§: .ASCIZ <15><12>84.4.6 CSR ADDR. OF OUTPUT MODULE? # 
466 003026 64s: 
467 003026 104410 RDOCT GET ADOR. 
468 003030 012600 MOV (SP)+. RO *ADIR ON STACK. 
469 003032 004737 0:3264 JSR PC CKADR “SCE IF ADDR. LEGAL 
470 003036 103745 BCS ouTASK :1F NOT-REASK. 
471 003040 010037 001174 MOV RO, XCSRA “STORE ADDR. OF CSR 
472 CO3044 062700 Oc000e. ADD #2'RO FORM DBR ADDR. 
473 003050 010037 001176 MOV RO’ XOBRA “STORE DBR ADDR. 
474 003054 60S037 001272 CLR Te INDICATE HAD STARTED AT LOC 200. STeC9 
47S .SBTTL PROGRAM RESTART 
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PROGRPM RESTART 

:#THIS SECTION ENTERED FROM START AT 210 OR tC 

:2706 001100 RS”ART: MOV aSTACkK, SP 
L PASS 005037 001100 CLR S 

005037 OoO!1le CLR SERTTL 
005037 001304 CLR ERTYCN 
012777 013434 176106 MOV tKEYSPV, aTKV 
ooc00s RESET 
012737 003130 oo0co4 MOV #18, a84 
005037 OO0006 CLR dee 
005737 177570 TST 38177570 
000407 BR 2$ 

022626 13: POPSP2 
012737 001302 001390 MOV #SWREQ, BSWR 
012737 OOll62 GO!14e MOV #SREGO,DTSPLAY 

012737 000006 oo0004 2s: MOV #6, 284 
012727 104416 o00006 MOV sIQTT, dab 
005737 O0ie72 TST ST200 
001436 BEQ RSTe 

104401 003176 TYPE 65S 
000430 BR 6 

-:65$: .ASCIZ 
64S: 

900000 HALT 
000137 oog200 IMP 38200 

RSTe: 
104401 003272 TYPE 65S 
000407 R ug 

jabs: ASCIZ ¢15>¢12> 84.4.7 M 

005037 001104 CLR SICNT 
005037 001240 CLR PATOUT 
012777 O13434 175666 MOV #KEYSRV, OTKV 
042777 000100 175610 BIC #BITb, aSTKS 
104407 ROLIN 

000100 175600 BIS #B1T6, aSTKS 
012600 MOV (SP)+RO 
111037 001220 MOVB (RO) , MODE 
121027 000113 13: CMPB ss (RO), #°K 
001062 BNE 2 
000137 005770 IMP STARTS 

121027 000105 25: CMPB =s-« (RO), #’E 
001002 BNE 33 
000137 o0¢264 IMP STARTM 

;CLEAP ERROR COUNT. 
;CLEAR # OF ERRORS TYPED OUT. 

;SET FOR TRAP IF NO SWR. 

;ADDRESS THE SWR IF TRAPS THEN NONE. 
;NO TRAP - CONTINUE. 

;WE_TRAPPED-MUST BE NO HARDWARE SWR. 
;SET SOFTWARE SWR AS ADDRESS OF SWR 
;MAKE SURE TO TAKE CARE OF DISPLAY. 

;RESET THE TRAP VECTOR. 
; TRAP_ROUTINE IN CASE OF ILL TRAP. 
3WAS THIS PROG. ORIGINALLY STARTED AT 200? 
;LOC “ST200" ZEROED BY START ROUTINE. 

3; TYPE ASCIZ STRING 
;GET OVER THE ASCIZ 4§ ; 

(15><12) #PROGRAM MUST BE STARTED AT LOC COO INITAILLY# 

;3;TYPE ASCIZ STRING 
*:GET OVER THE ASCIZ 
ObE7# 

;DISABLE TTY INTERRUPTS 
;GET OPER TEXT. 

;ADDR. OF TEXT ON STACK. 

;SLAVE AUTO MODE SELECTED “k™? 

;YES-GOTO START SLAVE. 

;MASTER AUTO MODE SELECTED “E”? 

;YFS-GOTO START MASTER. 
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003376 
003402 
003404 

003410 
003414 
003416 

O034ee 
003426 
003430 

003434 
OC3440 
o0344e 
093446 
003450 
003456 

O0346e 
002466 
003479 
CO3474 

003544 

003544 
OO3S46 
003550 
003554 
003556 
003562 

003564 
003570 
003576 

003600 
003600 
003604 

00364e 
003642 
003644 

003650 
003650 
903654 

ROGRAM 

121927 
001002 
000137 

121027 
00100e 
900137 

121027 
001002 
000137 

121027 
002410 
121027 
003005 
012737 
006137 

121027 
002403 
121027 
003401 

00067e 
005737 
001527 
104401 
000414 

104407 

111037 
123727 
001057 

104401 
000416 

104410 
012637 

104401 
000416 
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000114 

0100Se 

000106 

0119Se 

000115 

006 162 

00010” 

000112 

014270 
004662 

000101 

000104 

001174 

003514 

0001C1 

000104 

901224 
001224 

093606 

001230 

003656 

001234 

000103 
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3$: 

4g: 

ct: 

QE: 

1$: 

es: 

OUTM: 

;658: 
bas: 

1S: 

es: 

--67§: 
bts: 

3$: 

NOe 
03:52 PAGE le 

{BOs ark ; INPUT MODULE LOGIC TEST “L"? 

IMLT -YES-GOTO INPUT MOD. LOGIC TEST. 

(a0), #'F sQUTPUT MODULE LOGIC TEST’ 

ALT -YES-DO OUTPUT MODULE LOGI“ TEST 

(RO), #°M ;MASTER-SLAVE AUTO MODE’ 

CFRTMS ;YES-DO MASTER-SLAVE AUTC. 

(RO), #’G ;MODE > G? 
;NO- anuST _BE OUTPUT MODE. 1$ 

(RO), a’ J ;MODE < = J? 
!NO-GOT TO BE OUTPUT MODE. 1$ 

#TABLE, TABLEP 
INPM ;GOTO INPUT MODE. 

(RO), #’A ;MODE < A? 
es ; YES= CUNKNOWN MODE. 
(RO), #'D ;MODE > D? 
OUTN’ *NO-OUTPUT MODE 

RSTe ;REASK QUESTION 
XCSRA “OUTPUT MODULE ENTERED? 

65$ 33 TYPE ASCIZ STRING 
4§ “GET OVER THE ASCIZ 

CIE <12>#4.4.8 SOURCE OF DATA?s 

;GET ADDR. RESPONSE 
(SP)+,RO *ADDR. OF RESPONSE ON STACK. 
(RO), A “GREATER THAN SOURCE “A”? 
OUTM “YES-REASK QUESTION 
(RC), #’D *LESS THAN SOURCE “D"? 
OUTM ;NO-REASK QUESTION 

(RO), PATFRO ;STORE SOURCE OF Df.a 
PATFRO, #’C : SOURCE FROM PROGRAM GENERATION? 
4§ : NO-CONT INUE 

:YES-ASK FOR PATTERN. 

67$ 33 TYPE ASCIZ STRING 
b6$ “GET OVER THE ASCIZ 
C1e><12> 84.4.9 STARTING PATTERN? # 

-GET FROM OPES. 
(SP)+,PATTRN  ;STORE 

695 TYPE ASCIZ STRING 
68s GET OVER THE ASCIZ 
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MS INDE DHL 1 -DZORRA8 MACVIL 27. 73E)  E1-SEP-"& CS:52  EKSE 13 
 SSDRM. PL PESSRAY RESTAR® 

i 593 698: .ASCIZ «15°<}2:84.4.10 PATTERN MODIFIER? 8 
559 003712 8s: 
$3 003712 10440? ROL IN :GET OPER RESPONSE 
S81 OC3714 012600 MOV ‘SPie RO ;ADOR. OF RESPONSE ON STACY 

| §82 OC3716 111037 051226 MOVES =. RO) , PATI ;STORE MODIFIER. 
| §93 O037ee Jel02e7 O001c)] CMPB CRO) 8A :GREATER THAN A? 
| 894003726 ©902750 SLT 3$ IF SO-CONT INUE 
' §95 003730 12102" o0cic4 CMPB (RO), 8°D “LESS THAN EQUAL TO ’D? 
| 5% 003734 003345 837 3$ IF NOT REASK. 

| §98 003736 012737 014270 C01232 4S: MOV STABLE, TEXTP §: POINT TO SEGINNING OF TABLE. 
| §99 903744 00S037 Ouie3 CLR TYPAT -CLEAR TTY CHANGE PATTERN. 
; 890 003750 Ol2e777 SON0nc 17526 MOV 80, aXCSRA 
| Bop BERR OORT? oli? TST — XCSRA ;1$ AN ADDRESS PRESENT? 
| 52 001026 BNE OUT MuK : YES=CONT INUE. 

604 003764 Ss 
: = 9S 003754 105401 003772 TYPE 71 ;;TYPE ASCIZ STRING 
' §% 003770 90C42) BR PAs; } >-GET OVER THE ASCIZ 
1 607 gi71S:  .ASCIZ «18)«12>8N0 ouTPUT MODULE ADDR. ENTERED! s 
, 608 OOOH Os: 
! B03 004034 000137 o02752 IMP OUTASK -ASK FOR ADDR. 

ei SBTTL OUTPUT MODULE 0UTINES 
1 € 

s*ROUTINE TO OUTPUT TO AN OUTPUT MODULE 
"USES ROUTINES “MODPAT” TO GET A PATTERN 
#AND “SNDPAT™ TO D0 ACTUAL SENDING. 

618 
£19 OOMNND O41 OUTMWK: BR MGDPAT sMODIFY OUTPUT PATTERN. 
bet OOND42 000137 004322 OUTWR: INP SNOPAT -SENU DATA 

Sez OOYO4G 023727 001240 090103 OUTWR2: CNP PATOUT, #103 =DID WE COME FROM INPUT MOD ROUTINE? 
622 004954 901371 BNE OUT MAK >NO=1 OOP 
be 000127 005100 INP INPMWK : YES-RE TURN. 

-#MODPAT ROUTINE USED TO MODIFY OUTPUT PATTERN 
i PATFRO= FUNCTION 

+ 
:# 191 PATTERN FROM SWITCH REGISTER 
+ 102 PATTERN FROM TTY. 
:# 103 PROGRAM GENERATED PATTERN. 
is 104 PATTERN FROM TABLE 

637 
638 OO4062 123727 00:224 000101 MODPAT: CMPB  PATFRO,8’A “PATTERN FROM SWR? 
£33 004070 001434 BEQ PSUR “YES-GO READ IT. 

643 OO4072 123727 001224 000103 1S: CMPB s- PATFRO, 8°C sPATTERN FROM PROGRAM GEN? 
642 004100 001002 BNE 2s :NO=CONT INUE . 
643 O04102 000137 oD420e IMP PrN : YES-GENERATE 
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OUTPUT MODULE ROUTINES 

aa ? 

:#PPM PROGRAM GENERATED 

Lo
la
 

ol
e 

os
 

ol
e 

dll
ie 

Me
al
 

ad 
Oe
 

we
 
w
e
e
s
 

or
 

ee
 

oe
 

oclee4 

oc4O4e 

175104 G0 
o00cde 
OCie32e Ci 

oo4o42 

014270 

1751le 
174744 
O04O4e 

OOt2e& O00101 

OOle26 o0010e 

OOleeb CO0103 

001230 

003230 

001231 

001230 

001230 
001230 

O0404e 

CO3 
21-SEP-76 09:52 PRCE 14 

2s: CMPB ss PATFRO,8’B 
BNE 3$ 
IMP OUTWR 

38: MOV oTEXTP PATTRN 
ADD TEX{P 

4: CMP tee 5 sTEXTE 
6EQ 6$ 

S$: IMP OUTWR 

6S: MOV sTEXT, TEXTP 
SR S$ 

PSWR: MOV OBSKER. ISWR 
MOY aSWR, PAT TRN 
IMP OUTWR 

PATTERN ROUTINE. 

FUNCTION 

INCREMENT 
DECREMENT 
“FLOAT 0 - COMPLEMENT 
: COMPLEMENT 

PPM: CNPB =~ PATTN, 8°A 
BEQ INCP 

1$ CMPB ss PATTN,8°B 
BEOQ DECP 

2s CMPB 4 séPATTM,8°C 
BNE COMP 

38 TST PATTRN 
BNE 4§ 
INC PATTRN 
BR PPMEXT 

4§ TSTB.—s- PATTRN#1 
BEG 6$ 

cs TSTB = PATTRN 
BNE COMP 

6S: CLC 
ROL PATTRN 
COM PATTRN 

PEMEXT: JMP OUTWR 

—— oe eee ee 

; PHT TERN Are” TTy? 
;NO- NOx CONTINUE 

AUTOMATICALLY. 
PATTERN FROM Te TABLE 
;LORO_NEK PATTERN 
; UPDATE TABLE POINTER 
; DONE WHOLE TABLE? 
YES- 
*NO-SEND PATTERN 

;POINT TC BEGINNING OF TASLE. 

;RERD SWITCH REGISTER 

; INCREMENT PATTERN? 
;YES-GO 00 IT 

;DECREMENT PATTERN? 
:YES-GO DO IT 

;FLOAT O-COMPLEMENT? 
,NO-MUST BE STRAIGHT COMPLEMENT. 

; PATTERN=0 
;NO-CONTINUE. 
iYES- SET TO A ONE. 

;HIGH BYTE=0 (INDICATE 

;LOW BYTE=0 (INDICATES COMPLEMENT)” 
:NO-THEN COMPLEMENT 

;FLOAT COMP. 

COMPLEMENT )? 
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OUTPUT MODJLE ROUTINES 

00S23? 
000773 

005357 
000770 

905137 
090765 

oe
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MACY11 E77 

021230 

901239 

002230 

174640 
000191 

000102 

090103 

174564 

174544 

174S36 

174524 
174520 
1745C4 

177776 

El-SEP-76 09:52 

sNcP: 

DECP: 

COMP: 

INC 
BR 

DEC 
BR 

70M 
BR 

PATTRN 
PPMEXT 

PATTRN 
PPMEXT 

PATTRN 
PPMEXT 

ROUTINE TO SEND PATTERN TO OUTPUT MODULE 

METHOD 
CONTINUOUS OUTPUT 
FLAG OUTPUT 
INTERRUPT OUTPUT. 
;DELAYED OUTPUT. 

SNOPAT: CLR 

1§: 

BMODE: 

CMODE : 

CMPB 
BNE 
IMP 

JMP 

FRGE 15 
DO3 

; INCREMENT. 

; DECREMENT 

; COMPLEMENT 

PS 
#81709, aXCSRA 
MODE, #'A :CONTINUOUS OUTPUT. 

AMODE -YES-GO OUTPUT 

MODE, #°B -FLAG OUTPUT? 

BMODE -YES-GO OUTPUT. 

MODE, #°C s INTERRUPT OUTPUT? 

CMODE :YES-GO OUTPUT. 
“DELAYED MODE. 

DMODE : GO-OUTPUT 

;#ROUTINE TO DO A STRAIGHT OUTPUT. 

PATTRN,@XDBRA ;LOAD OUTPUT. 
OUTURE 

MOV 
JNP 

;#FLAG MODE OUTPUT. 

PC, TSTFLG 
e9iT?, aXCSRA ;DONE SET? 

;NO-WATT BMODE : 
PATTRN,@XDBRA ;LOAD OUTPUT. 
OUTWRe 

; #INTERRUPT MODE OUTPUT 

82S OXVT 
0340, axvT2 
#8176, aXCSRA 

#340,PS 

;SET VECTOR FOR INTERRUPT 
;PRIORITY_7 ON INTERRUPT 
;ALLOW INTERRUPT. 

;LOCK OUT INTRS. 
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MACYLI ev. 722) 

04614 

L?777E 

O0le 
C0010 
001202 
104416 
177776 
SO4O46 

90C001 
OO4614 
174402 

000001 
001230 
OO4046 

1743S4 

000002 
007470 
001224 

174362 
oco0ce 

MODULE 

001204 

004676 

002646 

004752 

174454 
i 74444 
174444 
174436 

i74412 

174372 
174366 

001232 

000104 

001230 
001232 

ROUTINE MODES G-J 

E03 
c1l-SEP-76 05:52 PAGE 16 

JR PC, TSTFLG ;CHECK REAMIT REQ. 

CLR PS ;NOW ALLOW INTRS. AGAIN. 
BR 1§ 

s#WILL INTEPRUPT TO HERE 

PoPSP2 
sRESET STACK. 

MOV PATTRN.aXDBRA  : OUTPUT PATTERN. 
Bic #BIT6,eXCSRA  ;DISABLE ENABLE. 
MOV XVT2, aXVT2 
MOV aqort, axvTe2 
CLR PS sALLOW INTERRUPTS. 
INP OUTWRE 

-#DELAYED OUTPUT MODE. 

BIS SBITO,aXCSRA  §; DISABLE DRE. 
Y pC ISTFLG 
TSB exCsRA 

1 
BIC #81T00, dXCSRA 
MOV PATTRN, @XDBRA  ;LOAD OUTPUT. 
JMP OUTWR2’ 

" TST @XCSRA is RECEIVER REQUESTING REXMIT 
BPL 1$ F DATA? 
SUB 23. TEXTP 
JSR PC’ RXMIT -YES-DO THE PROTOCAL. 
che PATFRO, 8’D “PATTERN FROM TABLE? 

MOV els PATTRN  :YES RESET PATTRN. 
ADD TExto 

RTS PC “EXIT BACK TO WHENCE YOU CAME. 

TST RCSRA ;ANY ADOR ENTERED? 
BNE 1§ 

TYPE goes 7; TYPE ee we RING 

Reo Cie SBDULE tad SASCIZ «¢1§><12> #0 nput! MODULE ORDOR ERY ED's 

JMP INPASK 

TYPE 67§ ii TYPE fsCIZ STRING 
OVER BR 6$ “GET THE ASCIZ 

"ASCIZ (15/32 84.4.11 METHOD OF REPORTING DATA ” # 



FO3 

;GET RESPONSE 
Ne OF RESPONSE ON STACK 

OR= TO °A? 

;¢ OR= 70 'D” 

i CONNECTED TO OUTPUT? 
:NO-CONT INUE 
;YES-MORE GUESTIONS 

;GO READ DATA FROM MODULE. 

;REPORT DATA. 

;CONTINUOUS READ ’G? 

;FLAG MODE READ ‘H? 

; INTERRUPT MODE READ ’1? 

;DELAYED MODE. 

MAINDEC-11-DZDRH-A MACYL1 27.722) 21-SEP-76 09:52 PAGE 17 
OZDRH.P1I1 OUTPUT MODULE ROUTINES 

B12 ocso20 S6$: 

814 oO0S020 104407 ROLIN 
815 005922 012600 MOV (SP)+ RO 
816 O0SC24 011037 oc124C MOV (RO) ,PATOUT 
817? 005930 121027 000101 CMPB ss (RO), 8°A 
818 005034 902743 SLT 1S 
819 005036 121027 000104 CMPB =s«(RO), 8D 
820 oO0SO42 003340 Bs 1$ 
821 OOSOWN 065777 174136 TST JROBRA 
B22 O0S0SO 013737 001220 001222 MOV MODE. MODEI 
B23 005056 162737 OO3008 S0!200 SUB #6, MODE 

82S 
826 O9S064 023727 001240 900!03 CMP PATOUT, #°C 
827 00SG72 90100e BNE INPMWK 
828 005074 909137 0936590 IMP OUTM 

B30 .SBTTL INPUT MODULE ROUTINES 

g32 

-#THISC ROUTINE INPMWK TAKES CARE OF MODES G-J 
;#0F READING DATA. 

B27 
838 005100 9004n2 INPMWK: BR REDMOD 

Yo 005102 900137 905300 INPRO: CHP REPPAT 
a 

-#REDMOD THIS ROUTINE DETERMINES HOW WE ARE 
i GOING TO READ THE INPUT MODULE 

i$ MODE METHOD 

ts G CONTINUOUS 
3% H FLAG 

;* I INTERRUPT 
if J DELAYED 

&S4 
BSS 005106 123727 001222 900107 REDMOD: CMPB = MODEI,#’G 
Bob 005114 OO14I1 BEO GMODE 

8S8 005116 123727 OOlee2 000110 1S: CMPB  MODEI,8°H 
B53 005124 o0l4ie BEQ HMODE” 

G61 005126 123727 001222 000111 2s: CMPB ss MODEI, #’I 
Beg 005134 OOl4i6 BEQ IMODE 

Be C0S136 coo+44 3S: BR IMODE 

866 ; #ROUTINE TO CONTINUOUS READ 



MAINDEC-11-DCORH-A 
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017737 
000137 

105777 
100375 
0.7737 
090137 

C4411 
012777 

MACYIL er(72 

174042 
005102 

174026 

174022 
005102 

005226 

000100 
‘73744 
$102 

000001 
173724 

GO0091 
0051Ce 

p 
INPUT MODULE ROU. INE 

001242 

01242 

174006 
174092 
173766 

173746 
O01e4e 

173726 
O0124¢ 

173710 

GO3 
21-SEP-76 09:52 PAGE 18 

GMODE: MUV @ROSRA,PATTIN ;READ INFJT MOOLLE. 
JMP INPRD 

;#ROUTINE TO READ WHEN FLAG IS SET. 
3#> WARNING< (IF DISPLAYING RESULTS IN DATA LI 
s¥(SYSTEM INITIALIZE) IS USED AND COULD CLEAR 

HMOOE: TSTB&@RCSRA ;FLAG SET? 

3HTS, A 
E 
F 3,8 I THE FLAG. 

BPL HMODE =NO-WAIT FOR IT 
MOV JRDBRA,PATTIN  ; YES-READ 
IMP INPRD 

-#IMODE ROUTINE TO READ THE INPUT MODULE ON INTERRUPT. 
:#))WARNING<< IF DISPLAYING RESULTS IN DATA LIGHTS, A RESET 
-¥(SYSTEM INITIALIZE IS USED AND COULD CLEAR MODULES “READY” FLAG (CSR 
-4BIT 7) AND NO INTERRUPT WOULD OCCUR. 

IMODE: GETRC “GET INTERRUPT VECTOR. 
MOV #2, ORVT ;SET UP_{NTERRUPT VECTOR. 
MCV 8340, aRVTe2 ‘PRIORITY INTERRUPT VECTOR 
BIS BBITE, aRCSRA -SET INTERRUPT ENABLE 

13: WAIT -WAIT HERE FOR INTERRUPT MODULE 
BR 18 ?SHOUD INTERRUPT WHEN IT RECEIVES DAATA 

23: POPSP2 
BIT 8SIT6,aRCSRA § ;DISABLE ENABLE 
MOV @ROBRA,PATTIN :READ MODULE. 
JMP INPRD 

:#ROUTINE TG READ DELAYED MODE. 

JMODE: BIC 88I1TO.aRCSRA =; CLEAR DRE 
MOV JRDBRA,PATTIN ;READ MODUL... 

“STALL NOP ; 
BIS  sBITO,aRCSRA  ;SET DRE 
JMP ——“INPRD 

;#ROUTINE USED BY INPMWK TO DISPLAY DATA READ 

bo
 

e
o
 

ie
 
ie
 
o
e
 

al 

123727 
001002 
000137 

323727 

001240 

005604 

001240 

000101 

000102 

;#FROM INPUT MODULE. XFERS CONTROL TO RIGHT ROUTINE. 

DATA LIGHTS 
TTY OUTPUT ON CHANGE 
ERROR CHECK OUTPUT > INPUT 
ERROR CHECK OUTPUT(OTHER CPU)>INPUT (THIS CPU) 

REPPAT: cnre PeTOUT, #°A ;DISPLAY IN LIGHTS ’'A? 

JMP OISLGH ;YES-GO DISPLAY 

1$: CMPB PATOUT,#’B ;REPORT ON TTY °B? 



MAINDEC-11-DCDRK-A MACYI1 Erie) 
DZDRH.P11 INPUT MODULE ROUTINES 

001002 
000137 

123727 
001002 
000137 

005624 

001240 

ccs700 

001104 

001104 

001104 

001230 

005536 
001112 

920000 

000104 

030996 

O01e4e 

173520 

104401 005430 
090412 

104401 COS464 
300403 

013746 
104402 
104401 
000403 

001230 

o0SSO6 

013746 
104402 

104414 
032777 
901401 
104415 

O0ie4e 

100000 173406 

1O4414 
O4C000 

004040 

014270 

O14eb6 

173372 

OC1e34 
S62 

005564 001234 
005572 000766 

H93 
21-SEP-76 C9:52 PAGE 19 

11 

es: 

38: 

4g: 
cs: 

big’ 

bigs’ 

bag?” 

$$: 

8$: 

9$: 

11$ 
DISTTY 

PATOUT, #°D 
2s 
C10 

SICNT 

SICNT, #30090 
3$ 
SICNT 

PPTTRN, PATTIN 
S$ 
7$ 
SERTTL 

#81713, aSAR 
6$ 

6S§ 

;YES-GO REPORT 

SOJTPUT > INPUT 

;DATA OUTPUTTED=DATA READ 
;NO- -REPORT ERROR 
: YES-EXIT 

; 1NHIBIT ERROR YYPEOUT? 

;; TYPE ASCIZ STRING 
GET OVER THE ASCIZ 4g 

¢15><12) #G00D patie BAD DATAS 

675 
66S 
(IH)<1l2a # 

PATTRN, -(SP) 

69S 
68S 

& 

PATTIN, -(SP) 

#BIT1S,aSWR 
7$ 

#B1T14, aSWR 
9$ 
OUTMWK 

STABLE, TABLEP 
10$ 
BRABLE-c,, TABLEP 

; TYPE ASCIZ STRING 
tIGET OVER THE ASCIZ 

;;SAVE PATTRN FOR TYPEOUT 
;3G0 TYPE--OCTAL ASCIT(ALL DIGITS) 
7; TYPE ASCIZ STRING 
I:GET OVER THE ASCIZ 

;SAVE PATTIN FOR TYPEOUT 
260 TYPE--OCTAL ASCIICALL DIGITS) 

;HALT ON ERROR? 
HO CONTINUE 
:HALTEO ON DATA ERROR 
CATA SENT TO OUTPUT MODULE 
“DOES NOT MATCH DATA READ 
IN INPUT MODULE 
:DATA OUTPUTTED IN PA: TRN 
DATA READ IN PATTIN 

sLOOP_ON CURRENT PATTERN (IF FROM TABLE) 
:YES-7§ 

j BEGINNING OF TABLE? 
:NO-GO 9$ 
sYES POINT TO END OF TABLE. 



MGINDEC-1!-DZDRH-A MACYIL E71722) 21-SEP-76 (9:52 PAGE 2C 
DZORH.Fi1 INPUT MODULE ROUTINES 

9s0 ocSS74¥ 162737 cO9092 901234 :C3: sus 82, TABLEP -POINT TO ERROR DATA 
381 005602 000762 BR 9$ EXIT 

983 -*#DISLGH ROUTINE 70 DISPLAY DATA 

} 935 005604 013700 cd124e DISLSH: MOV PATTIN, RO :DISPLAY USING CATA LIGHTS 
| = 88005810 104417 RESETC : DISPLAY 

ga? 05612 052777 ON0100 173324 BIS 8BIT6, aSTKS *REENABLE TTY INTERRUPTS. 
388 005620 000137 O05:00 INP INPMWK “EXIT 

930 ; #ROUTINE TO TYPE INPUT DATA CHANGE ON TTY. 

992 005624 023737 O012e44 Of1e42 DISTTY: SMP PATOLD,PATTIN ;HAS INPUT DATA CHANGED” 
933 005632 901415 BEQ 1$ *NO-GO EXIT 

; =©6. 984 «6005634 «104414 SWCAL 
99S 005636 030777 820000 173274 BIT 881713, 3SWR : INHIBIT TYPEOUT? 
995 OO0S64Y OO1010 BNE 1S 

| 997 O0S564%_ 104401 OOSES4 TYPE 6S$ +: TYPE ASCIZ STRING 
' 998 o056S2e opo4de BR 64g GET OVER THE ASCIZ 
; 939 --65$: .ASCIZ (15><12> 
| 1900 O905b60 64s: 
| 1991 O0S660 013746 001242 MOV PATTIN, -(SP) ->SAVE PATTIN FOR TYPEOUT 
| 100 OOS654 104402 TYPOC *:GO TYPE--OCTAL ASCII(ALL DIGITS) 

1904 O0S&66 013737 001242 OO1Le44 1S: MOV PATTIN,PATOLD ;0LD PATTERN=NEW PATTERN 
1008 005674 900137 cdSiC0 IMP INPMWK 

| 
1907 

t SROUTINE USED BY REPPAT TO COMPARE DATA IN TO 
;*#TABLE DATA. 
; #REPORT DATA MEATHOD ““D"" 

1015 
101E 
‘O17 005700 023777 001242 173326 CIO: CMP PATTIN,@TABLEP ;DATA RECEIVED=TASLE DATA? 
nig 005706 001403 BEQ 1$ :YES-GOTO END. 

1020 005710 004737 O064S0 JSR PC, SLERR ;NO-REPORT ERROR. 
1921 005714 000403 BR 2g’ 
1022 005716 062737 oO00002 001234 15: ADD #2, TABLEP UPDATE TAPBLE POINT FOR NEXT DATA. 
1023 005724 Oe3727 001234 O14642 23: CMP TABLEP, STABLEE DONE WHOLE TABLE? 
1024 005732 OO1014 BNE 35 
1025 005734 012737 014270 001234 MOV STABLE, TABLEP  ;YES-RESET TABLE POINTER. 
1026 005742 005237 001104 INC SICNT ‘UPDATE ITERATION COUNT. 
1027 005746 023727 0601104 001000 CMP SICNT, #1000 ; DONE TQBLE 1000 TIMES? 
idee 005754 00.003 BNE 38 :NO-EXIT. 

1630 00S7S6 104413 EOPCAL “YES REPOR END 0’ PASS. 
1031 005760 005037 001104 CLR SICNT 

1933 005764 000137 cOS100 38: IMP INPMWK sEXIT. 

1035 .SBTTL SLAVE-MASTER AUTO SEND MODES 



r 3 — 

MAINDEC-11-D2DRH-A MACYLL 271722) 21-SEP-76 09:52 PAGE 21 
OZDRH. P11 5_AVE-MASTER AUTO SEND MODES 

“036 
i037 

-4STAPTS ROUTINE TO START SLAVE AUTO MODE. 
1041 
1042 00S770 905737 001204 STARTS: TST -RCSRA :ANY INPUT ADDR, ENTERED? 
ious 008774 dol4D2 BEOOs«LS 'NO-REPORT ERROR 
S44 008776 900137 oDbal2 IMPs SMST  YES-START SLAVE 
{O42 OD6002 600S037 177776 18: AROS ;NO CLEAR TRAP BIT IN CASE GF ENTRY FROM STRTMS 
O47 06006 104401 OD6014 TYPE «BSS TYPE ASCIZ STRING 
1048 ooe0l2 00420 8R b4s 'GET OVER THE ASCIZ 
1049 -.65§: “ASCIZ ¢15)¢12>#NO Input MODULE ADOR ENTERED! # 
1050 ocsos4¥ £45: 
1081 OBO60S4Y 912706 001100 MOV sSTACK, SP “RESET STACK 
062 06060 000137 OdebHe IMP —sINPASK’ ‘G0 GET ADDR. 

-¥STARTM ROUTINE USED TS START MASTER AUTO MCDE 
1957 
1058 006064 005737 001174 STARTM: TST  XCSRA SANY OUTPUT MODULE ADDR. ENTERED? 
1889 op6070 O0L4D2 Seo Ot«é'S :NO REPORT ERROR 

| 1060 ousdr 000157 907308 INP OST 'YES-START TEST. 
| 1062 006076 005037 177776 IS: CLR PS SCLEAR T BIT TRAPS IF RUNNING 
roy ; MAS TER-SLAVE AUTO 

1064 906102 104401 oOG6110 TYPE 65S TYPE ASCIZ STRING 
1065 006108 oo0421 BR bug ‘GET OVER THE ASCIZ 

i 1965 5,658: .ASCIZ <15><i2>aNno urea MODULE ADDR. ENTERELS 
1067 006152 555: 
1968 06152 012706 001100 MOV STACK, SP -RESET STACK POINTER 
1068 0615 000137 Ode7se IMP OUTASK’ ‘GET ADDR. 

-¥STRTMS USED TO START MASTER (STARTM) AND SLAVE 
THISTARTS) ROUTINE IF BOTH INPUT AND OUTPUT RESIDE ON SAME CPU. 

1975 
1076 006162 912737 006064 00124 STRTMS: MOV  SSTARTM,PTRM POINT TO BEGINNING OF MASTER ROUTINE 
1977 06170 012737 905770 01280 MOV «#STARTS'PTRS  }POINT TO BEGINNING OF SLAVE ROUTINE. 
1079 006176 oO1274% 0020 MOV —s- #20, = (SP) .SET T BIT ON STACK 
1080 p0e202 013746 O012e%6 MoV sw PTR. -<SP) 66 To ASTER ROUTINE FIRST 
081 006206 012737 (0se32 OD0014 MOY  aMTTRP. 814Y «= SET FOR T BIT TRAP. 

006214 012737 OOOSHO OO0016 MOV «#340. a6 ‘PRIORITY 7 ON TRAP 
Q0e222 Ol2737 oCo0d20 O01254 MOV «#20, 8SLST tT BIT IN SLAVE STATUS 
906230 000c02 RTI PEXECUTE FIRST INSTRUCTION OF 

*MASTER ROUTINE 

;#MTTRAP ENTER HERE ON TRAPS FROM MASTER ROUTINE 

006232 MTTRP: SR
GR

RE
SE

 
8 ;YES MUST BE 11740 OR 1174S DO RTT 
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013746 
000002 

MACY LI 

0062e6e 

001246 

;#ACTUAL SLAVE 

104401 

005777 
100375 

012737 

104401 

012737 

022737 
0015e1 

205777 

01S226 

172662 

ooc4co 

172646 

172642 
990400 

001000 

015243 
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FLOWS 

172652 

172632 

001260 

001234 

001234 

KOZ 
21-SEP-76 09:52 PAGE ee 

SLAVE-MASTER AUTO SEND MODES 

1§: 

INSRT1: 

S*TRP: 

1$: 

INSRTe: 

SMST: 

SPI: 

SPe: 

SP3: 

SP3A: 

SISM: 

SP13: 

SP14: 

SP1S: 

SP18: 

aSTTRP ae14 ise 19 TRAP TO SLAVE HANDLER 
pate PTRM Maal FR PC 

P)+'SMSST MASTER STATUS 
eeLcT’ =(SP) Bee SLAVE STATUS 
PTRS, -(SP) ;UBE SLAVE PC . 

TWILL BE REPLACE TO RTT(GOCICG) IF 11/40 OR GREATER. 
% STTR® ENTER HERE ON T BIT TRAPS FROM MASTER ROUTINE 

. 5BY 

TYPE 

s#INITIATED INTER-CPU-DIALOGUE 
aRCSRA ;STA tsT 

PL 

BIS 

@MTTRP, 2e14 :SET TO TRAP TO MASTER HANDLEF. 
(SP)+, bTRE :SAVE SLAVE’S PC 
(SP)+;,SSLST SAVE SLAVE’S STATUS 
SMSST’-(SP) "USE MASTER'S STATUS 
PTRM, -(SP) “USE MASTER’S PC. 

WILL VE REPLACED TO RTT(OOO0O6) IF 11/40 OR GREATER. 

SLAVE AUTO RECIEVE MODE 

MSM ;TYPE “START MODE” 

AT BIT SET? 
SPI <NO WAIT FOR IT. NOTE: STAT BIT SETS 

;WHEN MASTER SETS ITS CONTR BIT (BIT Q) 

#8178, JRCSRA ;SET CONTR. BIT (SETS MASTER’S STAT BIT) 

dRCSRA ;STAT BIT CLEAR? 
SP3 “NO WAIT FOR IT. NOTE: STAT BIT 

CLEARS WHEN CLEARS IT CONTR BIT 

JRDBRA UMB READ. 
#BITB,aRCSRA =; CLEAR oihtR BIT 

-SBTTL SLAVE IMMED. SEND MODE 

;#IMMEDIATE SEND MODE 

MOV 

TYPE 

MOV 

CMP 
BEO 

TSTB 

#1000, SXNO SET ITERATION COUNT 

,MIM TYPE “IMMED. SEND MODE™ 

STABLE, TABLEP  ;POINT TO BEGINNING OF TEXT. 

STABLEE,TABLEP ;DONE ALL TEXT? 
SPee YES POINT 22 

ARCSRA ;DATA AVAILABLE? 
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SP 16: 

SP19: 

SLERR: 

jig’ 

big: 

;695: 
bas: 

18: 

SP17: 

SPe0: 

SPel: 

SP2e: 

1S: 

SP:8 

JRDBRA, PATTIN 
PATTIN, JTABLEP 
SP19 
#2, TABLEP 
sPis 

PC. SLERR 
sP1s 

#81713, 2SWR 
1$ 

gbes 
4§ =: 

415><12> ERROR DATA 

67S 
66S 
(1I9<(l2s 8 

PATTIN, -(SP) 

69S 
68s 
# | 

@TABLEP,-(SP) 

SERTTL 

#81711, aSWR 
SP17 
#2, TABLEP 

s51T8,aRCSRA 

aRCSRA 
SPe0 

JROBRA 
88178, ARCSRA 

SXNO 

SP14 

#BIT14,aSWR 
SISM 

;MO-WAIT FOR I7 

; YES-READ DATA 
;DATA_READ=TABLE? 
;NO-REPORT ERROR 
s FESEUPDATE TABLE POINTER 

;REPORT ERROR HANDLER. 

; INHIBIT ERROR TYPEOUT? 
;YES-SKIP IT 
3; TYPE ASCIZ STRING 

GET OVER THE ASCIZ 
GOOD DATAS 

3; 1YPE ASCIZ STRING 
;;GET OVER THE ASCIZ 

;;SAVE PATTIN FOR TYPEOUT 
;;G0_TYPE--OCTAL ASTIICALL DIGITS) 
3; TYPE ASCIZ STRING 
;;GET OVER THE ASCIZ 

;;9AVE QTABLEP FOR TYPEQUT 
3;G0 TYPE--OCTAL ASCIICALL DIGITS) 

;CONTINUE PAST ERROR? 
;NO-POINT 17 
; YES-UPDATE POINTER 

;SET CONTR BIT-REQUEST REXMIT OF DATA 

STAT BIT SET? SET WHEN MASTER 
tNO-WAIT FOR IT 

;DUMB READ. 
;YES-CLEAR CONTROL BIT 

;XNO=XNO-1 DECREMENT ITERATION COUNT 

;OTHERWISE ITERATE 
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OZORH.P11 SLAVE BURST SEND MODE 

1204 -SBTTL SLAVE BURST SEND MODE 
1205 
1206 
4 ;*BURST SEND MODE 

ic? 006664 104401 915267 SBSM: TYPE , MBM ; TYPE "BURST SEND MODE” 

ae 006670 O12737 001000 O01e60 SP2e4: MOV #1000, SXNO ;SET ITERATION COUNT 

1213 Q0667E 00573" 001260 SP2eS: TST SXNO ;DONE S TIMES? 
1e14 O0670e 001010 BNE SPeb ;NO-CONTINUE POINT 26. 
igis 006704 104414 SWCAL 

1217 006706 032777 O40000 i7eee4 BIT SBIT14, JSWR 
1218 006714 001363 BNE SBSM 
1219 006716 SF 32: 
$220 006716 104413 EOPCAL 
ieel 006720 000137 O0b31le JMP SMST 

le23 006724 005777 172254 SPe6: TST aRCSRA ;STAT BIT SET? 
isc 006730 100375 BPL SP26 ;NO-WAIT FOR IT 

1e2h 9006732 052777 OO0400 172244 SPe7: BIS #8178, dRCSRA ;YES-SET CONTROL BIT 

lee8 006740 00S777 172240 SPe8: TST aRCSRA ;9TAT BIT CLEAR? 
tec} 006744 100775 BMI SPe8 ;NO-WAIT TILL CLEAR 

1231 O06746 O42777 QOO4OO 172230 SPe9: BIC #B1T8,aRCSRA ;CLEAR CONTROL BIT 
| le3e 906754 012737 Q14644 O0lebe MOV uSTABL,STABLP ;POINT TO BEGINNING OF TABLE 

1e33 006762 012737 O14270 001234 MOV STABLE, TABLEP 
1234 006770 104411 GETRC ;GFET VECTOR ADDR. 
1e3S O0€772 O1e777 OO7260 172210 MOV SBISR, IRVT ;SET FOR INTERRUPT 
1236 O07600 Q1c777 O00340 172204 MOV 4340, IRVT2 ;FRIORITY 7 ON INTRA. 
1e3? n07006 0S2777 O0CiO0 172170 BIS #B1Tb, IRCSRA ;SET INTR. ENABLE 

| 1239 0070:4 042737 O0034C 177776 BIC #340,PS 
tei 0070ee 000240 SP30: NOP ;RECEIVE INTERRJPTS FOR EACH DATA XFER 

1242 007024 023727 OOleS4Y O14644 SP31: CMP TABLEP, #TABLEE+2 ;RECEIVED WHOLE TEXT? 
1e43 907032 001373 BNE SP30 ;NO-WAIT FOR THEM 
ate 007034 042777 00100 172142 BIC SBIT6,aRCSRA ;D0N’T ALLOW INPUT TO INTERRUPT. 

ra 
ies 007042 012727 O14644 OOleb2 SP33: MOV #STABL,STABLP ;POINT TO BEGINNING OF STORAGE TABLE 
ie 0070S0 012737 014270 001234 MOV STABLE, TABLEP ;POINT TO TEXT TABLE 

1e49 007056 027777 172200 172150 SP34: CMP OSTABLP,ATABLEP ;DATA RECEIVED=TEXT? 
| ice) 007064 001016 BNE SP37 ;NO REPORT ERROR 

| 73252 007066 062737 000002 001262 SP35: ADD #2, STABLP ;USDATE TABLE POINTERS 
ea 007074 062737 O00002 001234 ADD #2, TABLEP 

12eSS 007102 Gee737 Ol464e 001234 SP36: CMP STABLEE,TABLEP ;COMPARED WHOLE TEXT? 
33 007110 O0136e BNE SP34 ;NO-DO NEXT COMPARE 

| 1258 007112 005337 001260 SP36A: DEC SXNO ;YES UP ITERATIN COUNT 
1259 007116 000137 006676 JMP SPeS ; LOOP 



MAINCEC-11-D2ORH-A 
OZORH.P11 

007122 
0C7124 

7132 

007134 
007140 

007172 

MACY] Eri72 
SAVE BURST SEND MOD 

SP37: 
172006 

104414 
032777 
001042 

104401 
300414 

o2co000 

007142 

:: 653: 
£45: 

104401 007200 
000403 675 

-:-67§: 
b6$: 

017746 
104402 
104401 
000404 

17202e 

007222 

--69§: 
68S: 

017746 
104402 

005237 
104414 
032777 
001316 
000703 

172024 

001112 1$: 

904090 171664 

171774 
0012be 
001234 

171722 BISP: 
000092 
o0000e 

017777 
062737 
062737 
o00000e 

s#INITIAL INTER-CPU DIALOGE 

NO3 
e) 21-SEP-76 09:52 PAGE 2S 

SWCAL 
BIT #81713, 9SWR “INHIBIT ERROR TYPEOUT? 
BNE 1$ “YES-THEN SKIP 

TYPE 65S : TYPE ASCIZ STRING 
BR 4g -°CET OVER THE ASCIZ 
"ASCIZ ¢15><12> #ERROR DATA GOOD DATAs 

TYPE 675 -: TYPE ASCIZ STRING 
BR 6$ SIGET OVER THE ASCIZ 
“ASCIZ <(15>¢12>8 

MOV QTABLEP,-(SP) ;;SAVE JTABLEP FOR TYPEOUT 
TYPOC ::G0 TYPE--CCTAL ASCIICALL DIGITS) 
TYPE 69S TYPE ASCIZ STRING 
BR bes ::GET OVER THE ASCIZ 
-ASCIZ m 

MOV JSTABLP,-(SP)  ;;SAVE ASTABLP FOR TYPEQUT 
TYPOC :1G0 TYPE--OCTAL ASCII(A.L DIGITS) 

INC SERTTL 
SWCAL 
BIT #BIT11,aSWR : CONTINUE? 
BNE SP36A - YES 
BR SP3S : NO-LOOP 

; INTERRUPT HANDLER FOR S8SM 

MO’. QRDBRA,ASTABLP ;READ AND STORE DATA 
ADO ae, STABLP sL°DATE STORE POINTER 
ADL #2, TABLEP 
RTI sEXIT THIS INTERRUPT 
.SBTTL MASTER AUTO SEND MODES-- START MODE 
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;TYPE “START MCOE” 

;SET CONTROL BIT. 
(SETS SLAVE'S STAT BIT). 

;NQ_MASTER’S STAT BIT SET” 
SET WHEN SLAVE SETS IT’S 
CONTR. BIT. 
WAIT TILL SET. 

;CLEAR CONTROL BIT. 
; (CLEARS SLAVE'S STAT BIT.. 

IMMEDIATE SEND MODE 

C= 1. -CCORMAA L er.722) 21-SEP-76 06:52 nGE 2b 
Pli MASTER ats. ae woteS-- START MODE 

OC?304 l44C1 C1S226 MST: TYPE MSM 

Ocw31o Ser?" OOMOO 171656 Pl: BIS s8178, aXCSRA 

316 vee 37 E52 Fe: ST exCSRA 
OC~see = 1ocars BPL Pe 

OCT324 We777 OOONDD 17.642 F2: BIC SBIT@, eaXxCSRA 

OS733e O8CT77? 171636 TST aXCSRA 
30733% 100772 BM] P3 

.SBTTL MASTER 

3#ISM IMMEDIATE MCCE SENC 

007240 77? QO0001 171626 ISM: 81S sB1T0, @XCSRA 
007346 012737 001000 O0012eS& MOV 81000, NO 

007354 104401 015243 P13: TYPE MIM 

007360 012737 O14270 OOle3e Fi4: MOV TEXT, TEXTP 

007366 37e7 OOle3e Ol464e PIS: CMP TEXTP, sTEXTE 
907374 OO1016 BNE Pib 

007376 162737 O0000: O01leS6 Pee: SUB si, XNO 

007404 001365 Pe3: BNE P14 
OO740R 3104414 SWCAL 
007410 O40000 171522 BIT #81724, JSWR 
907416 90135C BNE TSM 
097420 1§: 

007420 000137 007574 INP BSM 

007424 005777 i71S44 Pi7: TST oXCSRA 

007430 100413 BMI P19 

007432 000200 171534 Plé: BIT 8BIT7,3XxCSRA 
007440 001771 BEG P17 

OO7442 017777 171564 171526 PIB: MOV @TEXTP, @XDBRA 

007450 062737 o00002 00le3e AOD fe, TEXTP 

;SET BIT 
:SET KMITY “LOOP TO 5S 

37 “IMMED. SEND MODE” 

;POINT TO BEGINNING OF TEXT. 

; TRANSMITTED WHOLE TEXT? 
NO-CONTINUE . 

: XNOQ=XNO-1 

;IF NOT DONE S TIMES REPEAT. 

;IF S THEN BUST MODE. 

“STAT BIT SET? SET BY SLAVE WHEN 
: SLAVE WANTS LAST DATA 
* RETRANSMITTED. 
-IF SO GO DO IT. 

;DATA REQUEST SET? 
IF NOT WAIT FOR IT. 

;LOAD DATA. 

;UPDATE TEXT POINTER. 
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MACYI] eri cae) 
IMME CALE SEND “CDE 

171464 

d00400 

1714le 

9.88 18.8 

00: 232 

171432 

I71416 

171402 

171312 

000115 

CO4 
21-SEP-"& 09:52 PAGE 2: 

F9: 

RXMIT: 

;65S: 
bag: 

Peo: 

Pel: 

BSM: 

Pe4: 

Pes: 

P3e: 

1§: 

PIS ;LOOP BACK 

Pr ARXMIT 

a4, TEXTP ;POINT TO DATA TO BE RE-SENT. 

#B1T13, O@SWR ; INHIBIT ERROR MESSAGE? 
Pec IF SO-SKIP TYPEOUT 

65$ si TYPE ASCIZ STRING 
b4§ “GET OVER THE ASCIZ 
C15) <2) SRESENDING DATA: # 

oTEXTP, -(SP) ;;SAVE @TEXTP FOR TYPEOUT 
;3GO TYPE--OCTAL ASCII(ALL OIGITS) 

SBIT8, @XCSRA ;SET CONTR. BIT TO ACKNOWLEDGE 
SLAVES CONTR. BIT. (SETS SLAVE’S 

axCSRA -STAT BIT CLEAR? CLEAR WHEN 
- SLAVE stES MASTERS CONTR SET. 

P2} "NO THEN WAIT. 

SBIT8, @XCSRA ;YES - CLEAR CONTROL (CLEARS 
;SLAVE'’S STAT BIT). 

MASTER BURST MODE SEND 

, MBM ; TYPE “BURST SENC MODE” 

1000, XNO ;SET XMITT NO. 70S 

XNO, 80 ;DONE 1000 TIMES? 
Pee’ :NO - CONTINUE. 

sBIT14, dSWR 
BSM 
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ZDRH.P1) MASTER BURST nob SEND 

aly 007660 2 

413 007650 000137 007304 JMP MST 

1415 OO7E6Y 000000 3S: WORD 60 

ne 
1418 OOT6E6 OS2777 DOCYCO 171200 Pcb: BIS 8BIT8, a@XCSRA ;SET CONTR. BIT. (SET SLAVE 
1413 :SEES Me MASTER” S CONTR AND SETS ITS 

iael 007674 005777 171274 p27: TS? aXCSRA - STAT 14 ait SET YET? 

1483 007790 190375 SPL P27 -IF NOT SET - WAIT FOR IT. 

1425 
1426 007702 94e777 900409 171264 ©28: BIC 85178, aXCSRA ;CLEAR CONTROL BIT (CLEARS 
1407 -SLAVE’S STAT BIT. 
i428 007710 104412 GETXC :GET INTERRUP? VECTOR. 

1430 007712 012777 010016 171260 MOV eISR, aXvT =; SET_UP_INTERRUPT VECTOR. 
133) 007720 012777 000340 171254 MOV #340; @XVT2 PRIORITY 7 ON INTERRUPT. 

1433 007726 042777 000001 371240 BIC 8BIT0, aXCSRA ;CLEAR ACCEPT. 
laa 00774 012727 014276 001232 MOV STEXT, TEXTP :POINT TO BEGINNING OF TEXT. 

1436 OO7742 017777 171264 171226 P29: MOV STEXTP, BXDBRA ;FORCE 1ST XFERR. 
1437 007750 06e737 O00002 001232 ROD TEXTP :POINT TO NEXT WORD ON INTR. 
1438 007756 052777 OOO101 171210 BIS atte: BITO,aXCSRA ;SET INTR ENABLE, DATA EXCEPT. 
14939 907764 O4e737 000340 177776 BIC 8340, PS 
1340 007772 o0d240 P30: NOP ieoalei INTERRUPTS 

1442 007774 023727 001232 ClLY644 P31: CMP TEXTP, sTEXTER2 TRANSEERRED WHOLE TEXT YET? 
1443 0i0002 (01373 BNE P30 GO BACK AND 

1445 O!0004 162737 00000) 001256 SUB a! XNO “YES XNO=XNO -1 
l4ve 010212 000137 907606 IMP PS :GO BACK TO MAIN LINE 

-#INTERRUPT SERVICE ROUTINE FOR 8SM) 
4, OADS NEW DATA CHECKS FOR ENO OF TEXT. 
#IF ENC IS REACHED, CLEARS INTR. ENABLE. 

1455 
1456 010016 017777 171210 171152 ISR: MOV QTEXTP, @XDBRA ;LOAD NEW DATA. 
1457 010024 023727 OOle32 O14642 CMP TEXTP,’ #TEXTE ;XFERRED WHOLE TEXT” 
1458 010032 001003 BNE 1$ *NO - EXIT 
1459 010034 042777 000100 171132 BIC iB1T6, @XCSRA :YES - CLEAR INTR. ENABLE. 

1461 010042 062737 00002 001232 1S: ADD #2, TEXTP 
14be Cio00so o0d0de RTI “RETURN FROM INTR. 

iME4 .SBTTL INPUT MODULE’S CSR/DBR TESTS. 
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INPUT MODULE’S ¢ 

E04 
oy’ 732) 21-SEP-76 09:52 PAGE 29 
SR’DBR TESTS 

;® INPUT MODULE’S CSR, OBR TEST 
:#ENTER WITH: 
# 

013737 001204 

010070 

000004 
010110 
171076 

oo00cy 

013 000004 
010142 
171046 

000004 

oo00de 

001100 

171006 
177776 
000001 

204000 

RCSRT=ADDR. OF CSR UNDER TEST 
ROBRT=ADOR. OF DBR UNDER TEST 

902120 IMLT: MOV RCSRA, S$GDADR ;SET CSR ACOR FOR ERROR TYFOUT 

5 RRREEERLEEREL DRG EREE ERE EEE ERE EERE AGREE EERE EAE E ERE EEE EELS EES EE 
:*TEST 1 #TEST CSR ADDRESS ABILITY 
pibpeisrearsesssansaasasnsnareerenessteensseeeesenseeereetnets eee 

901106 MOV #3$, SLPAOR »:SET SCOPE LOOP ADDRESS 

3s: MOV ae, -(SP) | ;SAVE CONTENTS OF LOCATION 4 ON STACK. 
090004 MOV i$. a4 “SET LOC. IN CASE OF “TRAP™ IF CSR DOES NCT RESPOND 

TST 3RCSRA : ADORE SS CSR 
BR 2s =NO-TRAP IF HERE - NEXT TEST. 

18: :TRAP HERE _IS_CSR DOES NOT RESPOND BY RETURNING SLAVE-SYNC. 
POPSPe ;RESET STACK POINTER (R6) 
ERROR “NO_RESPONSE FROM CSR UNDER TEST. 

;CSR_ADOR. IN RCSRT. 
es: MOV (SP)+, 84 RESTORE CONTENTS OF LOCATION + FROM STACK. 

sRLELEERELERAELE EAE LA EARERAAELESRERELEEEELELASEESRSLELERFRALE EEE 
TEST 2 #TEST DBR ADDRESS ABILITY 

* SLKERESHSKESKRERREKASEESAELSREESKASRERSESARESSERERSRLEAEARE LESSEE 

é72: SCOPE 

MOV ae4, -(SP)  ;SAVE CONTENTS OF LOCATION 4 ON STACK. 
900004 MOV 1 asd 6 SET LOC. 4 IN CASE OF TRAP IF DBR DOES NOT RESPOND 

TST JROBRA “ADDRESS DBR 
BR é “NO TRAP IF HERE - NEXT TEST. 

1S: - TRAP HERE IF DBR DOES NOT RESPOND BY RETURNING SLAVE-SYNC. 

POPSP2 “RESET STACK POINTER (R6). 
ERROR *NO RESPONSE FROM DBR UNDER TEST. 

2s: MOV (SP)+, aa4 -RESTORE CONTENTS OF LOC. 4 FROM STACK. 

; KEARSE ERER GHEE SE REREAEREREAEAE SESE RRSESREASRESE REARS RERERARLELERE 

TEST 3 “TEST THAT CSR BIT O IS SET ON INIT 
PO lel 

001166 MOV #2, STIMES :;D0 2 ITERATIONS 

TST SPASS ;ONLY 00 THIS TEST ON PASS 1. 
BNE $ 
RESETC 

001126 MOV DRCSRA, SBODORT ;READ CSR. 
001126 BIC 8177776, $BDDAT ONLY WANT jBIT 0. 
001126 CMP #1, "$BDOAT :IS IT SET? 

BEQ 13° YES - NEXT TEST. 

ERROR -CSR BIT Q NOT SET ON INIT. 
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FOY 
21-SEP-76 09:52 PRCE 2 
IT 0 IS SET ON INIT 

;cSR DATA IN SBDDAT. 

s  HREEHERESESAFSRFREAESERAEL ERASE ERE LE RAERELLERERESERAREALAL EEE LES 
-RTEST 4 #TEST THAT CSR BITS 6,7,AND B ARE CLEAR ON INIT. 
»  EEEREERESEREE ESERELEEREREERESEESREEEEEESEEEEEEES EEEEELEES BLESSES 

+674: SCOPE 
MOV #2, S$TIMES --00 2 ITERATIONS 
Tat SPAS -ONLY DO THIS TEST ON FIRST PASS. 

RESETC 
BI #9116!B1T7!B17B, RCSRA -SEE IF BI°S 6,7,8,ANC 15 ARE CLEAR. 

-CSR BIT(S) 6.7.8, OR 1S NOT CLEAR ON 
ERROR -SYSTEM INITIALtZE. 

1S: 

5 REREREEE ERE REL RARE RASS RARE A ELSA EEE RA REAL ALAA EERE ER REAE EEE RE REESE 

tETEST S ¥TEST THAT CSR BITS 0,6, AND B CAN BE CLEARED 
5 5 Salelall-+-5+-F-alalelallalaelalalalaelelelaialeleelelaleleeleleleleelailebeeleieleleeleieiebeebebieiseiel 

"MOV #5, STIMES -:D0 S ITERATIONS 

TST SPASS 
BNE 1S 
RESETC -SET BITS O AND 1. 
MOV #340, PS 
BIS #8IT6!BITB.ARCSRA ;SET BITS & AND 8 
BIC #8IT0'BITS!81TB, IRCSRA 
MOV ORCSRA. SEDOAT ':READ CSR. 
BIT #BITO'BIT6'BITS,$BD0AT :SEE IF ANY ARE SET. 
BEO 1S "NO - CONTINUE. 

ERROR ;CSR BIT(S) 0 AND/OR 1 AND/OR S AND/OR 8 
*COULD NOT BE BIT CLEAR. CSR RESULTS 
;IN SBDDAT. 

1S: BIS 8BIT6, aSTKS >RE-ENABLE TTY INTERRUPTS. 
“LR SRCSRA 

so PHERERLELRRERSESERERERLEREELAAEREREREE EEL ELE REE REELS LAA S EL ERE 
RTEST 6 

tS: 

#TEST THAT CSR BITS 6, AND 8 CAN BE BIT SET 
. at i allele 

MOV #34 0 PS 
BIC HBITG'BITB,ARCSRA ;MAKE SURE THEY ARE CLEAR 
BIS SBITE!BIT8,ARCSRA ;THEN SET THEM. 

MOV ORCSRA, SBODAT ;READ CSR. 
BIC #177277, S$BDDAT ;STRIP AWAY OTHER BITS. 

CMP $BDDAT, #BIT6!BITS ;DID THEY ARE SET? 



GO4 
MAINDEC-11-DZDRH-A macys 27,722) 1: SEP-76 09:52 PAGE 31 
CZCRH.P11 1S #TEST THaT CSR BITS &, AND 8 CAN EE BIT SE” 

1579 012420 01401 BEO 1$ 

1581 019422 104002 ERROR -CSR BIT(S) 0 AND/G® & AND/CR B 
1592 -OID NOT BIT SET. “T® RESULTS IN 
1583 : SBDDAT. 
1584 
1585 o104e4 1S: 
1588 010424 ogoso77 i7css4 CLR JRCSRA 
1587 010430 OCSO37 17°77 CLR PS 

126g 
1590  FLERSAESSRERESERERFKRASE SARE RRESLAERSESLEA ALKA EEASESESAESSEESELESE SES 

1591 TkTEST 7 #TEST THAT BIT 7 WILL SET WHEN BIT 8 IS SET 
1S3e S SESARESEREERESERESRELRALSRAS SERA SESSSSERERESRERERESERERERE LARS SE 

1533 910434 oo0904 +217; SCOPE 

1595 010436 042777 OD0400 170540 BIC HBITS SRCSRA ;MAKE SURE BIT 8 IS CLEAR. 
1596 O10444 005777 i70S36 TST JROBRA ‘THEN MAKE SURE BIT 7 IS CLEAR. 
1597 O104S0 952777 SOC4O0 170526 BIS SBIT8,ORCSRA NOW SET CSR BIT § SHOULD SET BIT 7 
1598 “VIA THE MAINTANCE LOOP BACK CASLE. 
1539 O104S§ 105777 170522 TSTB BRCSRA ;DID BIT 7 SET? 
1600 O1046e 1CO40! BMI 1S YES-NEXT TEST. 

160 O10464 104000 ERROR SETTING CSR BIT 8 FAILED TO SET CST SIT 7 VIA CABLE. 

1604 D146 1S: 

1606 = SEFASSRSKESALESARESSAAASSLARSARESERERLESRA BALLERS SERA RERESESRREE 

1697  STEST 10 *TEST LOW BYTE OPERATION OF INPUT CSR. 
1608 + ELAS RESRESRRERALEARERSRERELAAEESALARELHERSLESRAREE LALLA REAAEESE 

1609 O10465 ocOO0d04 +éT10: SCOPE 

1611 010470 005077 170510 CLR ORCSRA -MAKE SURE CSR DAE, STAT OUT CLEAR. 
1612 (10474 112777 OO040] 170S02 MOVB s#BITS!BITO YRCSRA ;SET DAE-SHOULD NOT SET STAT OUT’ 
1613 O10S02 032777 oOf0400 170474 BIT #81708, aRCSRA ;DID Stat OUT SET? 
1614 010510 OOL4C! BEQ 1S : NO-CONTINUE . 

1616 010512 jo4OOD ERROR -CO=1;C1=1;BUS ADDR. 00=0; BUT WROTE 
1617 “INTO HIGH BYTE OF MODULE’ CSR WORD. 

1619 619514 932777 OO0001 170462 1S: BIT #BITOO, SRCSRA ;MAKE SURE WE DID SET BIT O. 
£20 o10Se2 001001 BNE 2s YES-NEXT TEST. 

lee2 010524 104000 ERROR -FAILED 70 SET BIT 00 IN CSR ONA 
lbe3 *MOVE BYTE INST. LOW BYTE OPERATION. 
1624 010526 2s: 
1625 ; © ELEASRARAERRASERERAR ARERR EERE ERR SESRRRAR AERA AERA SRS ASE SEES 

1626 RYEST 11 *TEST HIGH BYTE OPERATION OF CSR 
1627 = RERERERERERERERRAERERSA REARS RRR RES RA RASREA EKER EREKERRAESERRES 

1628 010526 oo00004 téT11: SCOPE 

1630 010530 003077 1704S0 CLR SRCSRA ;MAKE SURE DAE AND STAT OUT =0. 
1631 010534 612737 001204 001274 MOV RCSRA STEMPO § :SET BUS ADDR. BIT OO OF ADDRESS. 
1632 010542 005237 001274 INC STEMPO 
1633 010546 112777 OO0040! 170520 MOVB  sBITS!BITO,aSTEMPO -SEND WHOLE WORD TO CSR ONLY STAT 
1634 sOQUT SHOULD SET (HIGH BYTE OPERATION) 
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MACYIL e7.722) 
eTEST HIGH BYTE 

C00001 1704¢e 

000400 170419 

oooco0c! 001166 

000400 170364 
170362 
001210 
000340 177776 

010876 
oo00de 001274 
009340 o0000e 

og0s00 170320 
177776 

00CS00 170276 
177776 
170270 

HO4 
21-SEP-76 C9:S2 PAGE 32 
OPFSQTION OF CSR 

Bit rB1 TOO, @RCSRA ;01D BIT 3C SET’ 
BEO NO-CONTINUE. 

ERROR -CO=1:C1=1:A00=1 BUT WROTE INT 
-LOW BYTE OF MODULE CSR WORD. 

1S: SIT 8EITOS, RCSRQ ;MAKE SURE STAT OUT HAD SET. 
BNE 2$ “IF SO-NEXT TEST. 

ERROR “FAILED TO SET BIT 08 IN CSR ON A 
25 ;MOVE BYTE INST&. HIGH BYTE OPERATION. 

.3 KEKSRKLERRAKSEFEEASLEARERSRSAE SAKES SERSRSSERELEREELELFAFELSS ELSES 

-*TEST 12 NPUT MODULE INTERRUPT TEST 

:#%%))> WARNING «(tate 
; A MAINTANCE LOOP BACK CONNECTOR IS NEEDED FOR THIS 
;TEST(S) OR THE TESTS WILL FAIL. 
3 ###)>> END OF WARNING (<< #2# 

leeds 
Tlé: SCOPE 

MOV #1, STIMES -:D0 1 ITERATION 

GETRC GET INTR. VECTOR + PRIORITY. 
BY #8178, IRCSRA 
TST JRDBRA sRESET ALL CONDITIONS IN INPUT + OUTPUT CSR’S. 
MOV RVT RO -GET VECTOR ADDR. OF RECEIVER. 
MOV #340, PS *LOCK OUT INTERRUPTS. 

MOV -SET UP INTERRUPT VECTOR. #15 (0) 
MOV 2(RO), STEMPO ;SAVE CONTENTS OF VECTOR x2. 
MOV #340, e(P1) ;SET PRIORITY ON INTERRUPT. 

BIS BBTT6!BITB, ARCSRA ;SET INTERRUPT ENABLE, AND CONTROL BIT. 
CLR ALLOW INTERRUPTS. 

NOP sSHOULD INTERRUPT FROM HERE. 

ERROR :NO - INTERRUPT FROM INPUT MODULE. 

BR 2s 

sMODULE SHOULD INTERRUPT TO HERE. 

1S: PoPSPe2 “RESET STACK PRINTER (Rb) 
BIC SBIT6!BITB,ORCSRA ;CLEAR INTERRUPT ENABLE. 
CLR PS ALLOW INTERRUPTS. 

2s: TST BROBRA RESET ALL CSR BITS. 

5 MMe Ae Ae AE ge A A BE 3A BE He HEE HE HE DE EE EE EE EE a EEE EEE 
;#TEST 13 #THAT THE INPUT MODULE WON’T INTERRUPT IF CPU IS AT SAME PRIORITY 



pctt ose eee 

| * 104 
MAINDEC-11-DZDRK-A MACYI1 276722) 21-SEP-76 09:52 PAGE 33 
SIDRH.PLI 713 #THAT THE INPLIT MODULE WON'T INTERRUPT JF CPL IS AT SAME PRIORITY 

1691 
1832 aT TTY WARNING (CC REE 
1693 : A MAINTANCE LOOP BACK CONNECTOR 1S NEEDFD FOR THIS 
1694 -TEST(S) OR THE TESTS WILL FAIL 
163 iPHE)) END OF WARNING << (##4# 

| 1697 s ERERESESELE ELE ES SES HEE REAL ERELE REESE EELS FSS ERE SSS PLES EES ES FEES ES 
1698 010716 oc0004 pie SCOPE 
1633 010720 012737 o0000! 301166 MOV #1,STIMES ::D0 1 ITERATION 

1701 010726 005777 170254 TST aROBRA -RESET ALL CSR BITS 
1702 010732 104411 GETRC ;GET INTR. VECTOR + PRIORITY 
17.3 010734 013700 ool21c MOV RVT RO “GET VECTOR DOR. OF INPUT MOD. 
1704 010740 012737 009340 177776 MOV #340, PS “LOCK OUT ALL INTRS. 
1705 O1074% O1e710 O11012 MOV sig (0) ‘SET UP INTR. VECTOR FOR INTR. 
1708 010752 012760 o00340 o00002 MOV 8340,  2(0) -SET PRIORITY ON INTR. 

i708 010780 052777 OCOSOO 170216 BIS #BIT6'BITB,ARCSRA :SET INTERRUPT ENABLE. 
! 1703 010766 013737 901266 177776 MOV RVIP, Ps SEP PROCESSOR PRIOR?*Y TO THAT OF 

1712 010774 000240 NOP “WILL INTERRUPT FROM HERE IF ANY. 

| 1713 019776 o4e777 ODDSCO 170200 BIC #BIT6!BITB,IRCSRA ;NO INTR. CLEAR INTR. ENABLE. 
1714 O11004 005927 177776 CLR PS -ALLOW INTERRUPTS 
1716 011010 000407 BR 2s 

171? sMODULE WILL INTERRUPT TO HERE IF ANY. 

1719 911012 022626 1S: PopSsP2 RESET STACK POINTER (Rb). 
1720 O11014 042777 COOSOO 17016be BIC s8IT6!BIT8, SRCSRA CLEAR INTERRUPT ENABLE. 
72l 011022 005037 177776 CLR PS “ALLOW INTERRUPTS. 

1723 011026 104000 ERROR sREPORT ERROR - INPUT MODULE. 
1726 ‘INTERRUPTED WHEN CPU WAS SET AT 
1725 -SAME PRIORITY AS IT WAS. 
1726 011030 010001 2s: MOV RO,R1 
1727 011932 005721 TST ci) 
1728 011034 016110 MOV (RO) 
1726 011036 013760 001164 oc0002 MOV STAPoS 2(RO)  ;RESTORE VECTOR +2. 

1731 011044 104413 EOPCAL 

1733 01104 900137 o100S52 3s: JMP IMLT 

1735 .SBTTL OMLT OUTPUT MODULE CSR/DBR TEST. 

;#OUTPUT MODULES CSR, DBR TEST. 
; #ENTER WITH: | XCSRASADDR. OF CS UNDER TEST 
i XDBRA=ADDR. OF DBR UNDER TEST 

1744 
—_ 0110S5e 013737 001174 001120 OMT: MOV XCSRA, SGDADR ;SET CSR ADOR. FOR ERROR TYPGUT 
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MACY11 27.722) 21-SEP-76 09:S2 PAGE 3H 
#TEST CSR ADDRESSABILITY 

5g REGRESS a a Ea a a a a a 4 IH 
$TEST 14 *TEST CSR ADORESSABILITY 
ry siviallatvit-llalalaallelallallalaalaatalaleelalelellalaalaaleieleileilalaaleielaislelleleeleieisielel 

O11070 002106 "MOV #3$, SLPADR »:SET SCOPE LOOP ADORESS 

o00co4 3S: MOV as4,  -(SP)  ;SAVE CONTENTS OF LOC. 4 ON STACK 
O1i110 ooco04 MOV 1S aed *SET LOC. 4 IN CASE OF TRAP IF CSR DOESN'T RESPONO. 
170066 TST axcSRA “ADDRESS CSR. 

BR 2$ -NO TRAP IF HERE - NEXT TEST. 

1S: : TRAP HERE IF CSR DOES NOT RESPOND BY RETURNING SLAVE-SYNC. 
POpSP2 -RESET STACK POINTER (RG). 
ERROR *NO RESPONSE FROM CSR UNDER TEST. 

ooc004 2$: MOV (SP)+, ae4 -RESTORE CONTENTS OF LOC 4 FROM STACK. 

5 RFRERAEEERLE ERE EERE RESELL PEE ERLE SEES REESE REESE LEER LEE EERE 

TEST 15 ¥TEST OBR ADDRESSABILITY 
TSS Salell--1+-ilelalaalleallalelelaelleelelaeeleleielleeleiaeeleleeieleeebaeeilaeilaaieliae 

15: SCO 

goo004 MOV a84,  -(SP) | ;SAVE CONTENTS OF LOCATION 4 ON STACK 
011142 ooo004 MOV “1S 384 SET LOC. 4 IN CASE OF TRAP IF DBR DOESN’T RESPOND. 
170036 TST aXDBRA ‘ADDRESS DBR. 

BR 2§ ?NO TRAP IF HERE - NEXT TEST. 

18: : TRAP HERE IF DBR DOESN’T RESPOND BY RETURNING SLAVE-SYNC. 

POPSP2 RESET STACK POINTER (R6). 
ERROR =NO RESPONSE FROM DBR UNDER TEST. 

ooo004 2s: MOV (SP)+, aa4 -RESTOER CONTENTS OF LOCATION 4 FROM STACK. 

5p RRR REEEAREREEA ERE E RE REE EE EARLS E REESE LEELA RARER REE EE 

S$TEST 15 ¥TEST THAT XMITTER CSR BIT O IS SET ON INIT 
5 tala -+5-1-+-llallallelalelaelallelalelalellelaelellelelelelelaeleeleielelcleleelselabieiielseieilel 

000002 001166 "MOV #2, STIMES - DO 2 ITERATIONS 
001100 TST SPASS -ONLY DO THIS TEST ON FIRST PASS. 

BNE 1S 

Q0000! 167776 BIC #BITO, @XCSRA ;MAKE SURE CSR BIT O IS CLEAR. 

RESETC s ISSUE SYSTEM INITIALIZE, THIS 
*SHOULD CAUSE BIT 0 TO SET. 

000001 167766 BIT 8BITO, aXxCSRA :IS CSR BIT O SET? 
BNE 1$ *YES = NEXT TEST. 

ERROR -QUTPUT MODULES CSR BIT O FAILED TO 
SET ON INIT. 

1§: 

oe Ab AE AE AE ge dE 0 SESE SE AE AE SE A AS A A HEAR HEE AE HEE REE 
sETEST 17 “TEST THAT OUTPUT MOD. CSR BITS 1,6 AND 8 ARE CLEAR ON INIT. 



KO4 
MAINDEC-11-DZDRH-A MACY11 27(722) 21-SEP-76 09:52 PAGE 3S 
OZDRH.P11 T17 #TEST THAT GUTPUT MOD. CSR BITS 1,6 AND 8 ARE CLEAR ON INIT. 

1803  RERSSSSSEREFSASESERESRSRSAESRRASAERSERARSAAESERASELRAEERELAS RELEASE 

1804 011212 oO00004 t$T17: SCOPE 
1805 Ol!e14 012737 900002 901166 MOV #2, STIMES -:00 2 ITERATIONS 
1898 Olieee 005737 001100 TST $PASS ONLY DO THIS TEST FIRST PASS. 
180 Olle2e6 oo10i7 BNE 1$ 

1809 911230 912737 OO0340 177776 MOV #340, PS 
1810 G1le36 052777 O00S00 167730 BIS S8I1T6!SITB,aXCSRA ;PRESET CSR BITS 6 AND 8. 

1812 011244 104417 RESETC s SYSTEM INITIALIZE, SHOULD CLEAR 

1814 O0110% 032777 ocO0SO2 167720 BIT #BIT1'BIT6!BITS,aXCSRA '-ARE CSR BITS 1,6, AND 8 CLEAR? 
1815 011254 OGi404 BEO 1$ “YES - CONTINUE. 
16:6 0112568 017737 167712 O01126 MOV aXCSRA,SBODAT ;NO - STORE CSR FOR OPERATOR EXAMINATION. 

1818 011264 104000 ERROR :OUTPUT MODULES CSR BIT 1 AND/OR BIT 6- 
1819 -AND/OR BIT 8 FAILED TO CLEAR ON INIT. 

1821 011265 1S: 
1822 O11266 005077 167702 CLR aXCSRA 
1823 011272 005037 177776 CLR PS 

1825S 33 AARKLEESKSA HERES ESRAARSSRARESERE ERASE AEESERERRRKE RE AEREAEREE EE 

1826 “TEST 20 #TEST THAT DBR IS ZERO ON INIT 
1827 © KLERKESSERERERASERESE REESE ERERAEARAREREREREAEESEE AKERS FAAS EREE 

1828 011276 cooodo4 +$T20: SCOPE 
1823 011300 012737 00090! 001166 MOV #1, STIMES ;:00 1 ITERATION 

1831 911306 005737 001100 TST SPASS ONLY DO THIS TEST FIRST PASS. 
1832 011312 001006 BNE 1S 
1833 011314 104417 RESETC s ISSUE SYSTEM INITIALIZE. 

183S 011316 017737 167654 001126 MOV SXDBRA,SBDDAT  ;READ DBR. 
18% 011324 OO1401 BEQ 1$ “IF ZERO - NEXT TEST 

1838 011326 104000 ERROR :DBR NOT ZERO AFTER INITIALIZE 
1839 “DBR ADDR. IN XDBRA. 
1849 
1841 011330 1S: 

1842 3; KLAAREAKAAARARERAESEASSRSAERAEAAA RA RAAAERESAA SALE RHLARHKAEEAEEEE 

1844 “TEST 2l xTEST THAT CSR BITS 0,1,6, AND 8 CAN BE BIT CLEARED 
1845 °- JHB HEHEHE HHH HEB EHEE 

184 011330 oo9004 t$T21: SCOPE 
1897 0113532 012737 OO0000S cO!166 MOV #5, STIMES +300 5 ITERATIONS 

“649 011340 005737 001100 TST $PASS sONLY DO THIS TEST FIRST PASS. 
i8SO 011344 001222 BNE 1$ 
1851 O11346 104417 RESETC ;SET BITS 0 AND 1. 
18S2 011350 012737 OOO34O 177776 MOV #340 
1853 011356 052777 O000S00 167616 QTS uBIT6!BITB OXCSRA -SET BITS 6 AND 8 
1854 011364 042777 O00S03 167602 BIC SBI TOBITLISITS!81TB aXCSRA -NOW CLEAR THE BITS. 
1855 011372 017737 167576 001126 MOV JXCSRA.SBODAT —-READ CSR. 
1656 O1140G 032737 000503 OL1le6 BIT #BITO'BITI'BIT6!BITS,SBODAT ;SEE IF ANY ARE SET. 
1857 011406 90140) BEQ 1$ -NO = CONTINUE. 



LOY 
MAINDEC-11-C2DRH-A MACYI1 27.722) 21-SEP-76 09:52 PAGE 36 
DZORH.P11 Tel xTEST THAT CSR BITS C.1,6, AND 8 CAN BE BIT CLEARED 

18S* QO11410 104900 ERROR -CSR BIT(S) G AND’OR 1 AND/ORE ANO/OR & 
18bt ‘COULD NOT BE BIT CrEAR. CSR RESULTS 

18be Ol14le 062777 009100 167524 1S: BIS SSTTH.AISTKS iN spoon TTY INTERRUPTS. 
1863 O11%e0 ocSO7? 187550 CLR aXxCSRA 
1864 011424 OCSO37 177776 CLR PS 

1866 MELiIIT tii itt t tiie tiie ii tet t iter teeters E eee ey 
1862 STEST ee #TEST THAT CSR BITS 0,6, AND 8 CAN BE BIT SET 
1868 + EEE ERA ERED ERE EERE LESSEE EERE SER ES EEE SEEGER EE SE SESE S SAE EEE RE EESS 
1869 011430 00004 tét23, SCOPE 

1871 O!1432 012737 O00340 177776 MOV 8240 ,P 
187 11440 Q42777 O00501 167Se6 BIC aPITO! BrTe! BIT 18, axcaRa ;MAKE SURE THEY ARE CLEAR 
1873 11448 052777 000501 167520 BIS “SITOIBIT6'BITS, axCSRA :THEN SET THEM. 

1875 O114S4 017737 167514 001126 MOV exCSRA, SBDDAT sREAD CSR. 
1878 011462 042737 177274 O0l1126 BIC #177274, $BDDAT “STRIP AWAY OTHER BITS. 

1878 G11470 Q2372e7 OO0lle6 00059) CMP SBDORT, SSITO'BITE!BITS ;DID THEY ARE SET? 
re 011476 001401 BEQ 13 

1881 011500 104000 ERROR sCSR SIT(S) O AND/OR & AND/OR 8 
1882 ;OID NOT BIT SET. CSR RESULTS IN 
1883 °$ T 
1884 
188S 0O11°02 1$: 
1886 QO11S02 005077 167466 CLR axCSRA 
1887 511506 005037 177776 CLR PS 

1889 HUHEH HE EHEHHH HE EUHB HEHEHE 
1830 FEST 23 #TEST THAT CSR BIT 7 WILL SET WHEN BIT 8 IS SET 

1892 
1e33 HHH) WARNING (CC HRH 
1694 - A MAINTANCE, L09P ack PoE COR IS NEEDED FOR THIS 
1895 > TEST( ES 
163 HHH) END OF WARRING” Tee 

1896 «EERE E EEE RARE EER EE EEE EEE EEE EERE EEE EEE EEE EEE EERE EEE 
1893 011512 o00004 ites SCOPE 

1901 €11514 005077 1674S4 CLR axCSRA ;CLEAR CSR 6:TS. 
1902 011Se0 O0Se777 O0O4OO {167446 BIS #BIT8,axXCSRA sSET CSR BIT8. SHOULD SET CSR BIT 7 
1903 0115e6 105777 167442 TSTB aXCSRA ;0ID BIT 7S 
iene 011532 001001 BNE 1§ VES - NEXT TEST. 

1906 011534 104000 ERROR ;CSR BIT 7 DIO NOT SET WHEN 
1907 :CSR BIT 8 WAS SET. 
1908 
1309 
1910 jee» >> WARNING CCC REE 
1911 : A MAINTANCE LOOP BACK POnREC TOR IS NEEDED FOR THIS 
19l2 * TEST(S) OR THE TESTS WILL FAIL. 
1ai3 j #4) END OF WARNING (<(2# 
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011536 

011536 

011540 
O11S44 

0115Se 
011560 

011562 

011584 
011572 

011574 

011576 

911576 

011616 

011624 
011632 

011634 

011636 
011644 

011646 

011650 

011650 

0116Se 
011656 
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900004 

oCS077 
122777 

032777 
001401 

104000 

032777 
001901 

104000 

oooco4 

005077 
013737 
00S237 
112777 

032777 
001401 

104000 

032777 
001001 

104000 

o00004 

005077 
112777 

MACYI1 eri 722) 

167430 
000401 

000400 

000001 

167370 
001174 
001274 
000401 

000001 

000400 

167320 
177777 

227422 

167414 

167402 

001274 

167450 

167342 

167330 

167312 
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TEST THAT CSR BIT 7 WILL SE” WHEN BIT 9 IS SET 

1§: 

sEERELERELERLELRERELSRAESLARE RELEASE LARS LAELEAESRSRRAAHLSERER LES 
tETEST 24 #TEST LOW BYTE OPERATION OF OUTPUT MODS. CSR 
 HEESEERELERAESE s RLEKELARAELERAALEAESEFLELRERERRARHAERRARRL ELE SSE 

té724: SCOPE 

CLR 
MOVB 

BIT 
BEQ 

ERROR 

1§: SIT 
BNE 

FRROR 

es: 

aXCSRA -MAKE SURE BIT OO AND BIT O8 ARE CLEAR. 
#B1T8'BITO, OXCSRA -SEND ALL ONES TO CSR-ONLY LOW BYTE 

HOULD GET THROUGH. 
#81708, 2XCSRA ‘BID BIT O8 GET SET?(ITS IN HIGH BYTE). 
1$ : NO-CONTINUE . 

;CO=1;C1=1;BUS AOO=0 BUT WE WROTE INTO 
:HIGH’ BYTE’ OF MODULES CSR WORD. 

BITOO, @XCSRA ;MAKE SURE WE SET BIT OO. 
es IF SO-NEXT TEST. 

;FAILED TO SET BIT 00 IN CSR ON A 
LOW BYTE MOV O&ERATION. 

s REFERER ES ELAR ERA L LER A EERE REEL EARLE RRL EE REREE EARLS LEELA EELS 
t STEST 2s #TEST HIGH BYTE OPERATION OF OUTPUT CSR. 
 EAELRSRELRERERREREL RARE LEAS EERARER THEA AEKELEL ELAS RELEEREL ELE EEE 

té125: SCOPE 

18: BIT 

es: 

axCSRA MAKE SURE CSR BITS OO AND O8 ARE CLEAR. 
XCSRA, STEMPO NOW FORM HIGH BYTE ADDRESS SET BUS- 
STEMP ADDRESS Bit 00. 
#8I1T8'SITO, aster 

y waittitc TO WRITE INTO HIGH 
#BITOO, 3XCSRA ‘OTD “We SET A BIT IN THE LOW WORD? 
1$ : NO-CONTINUE . 

-CO=1;Cl=1:A00=1 BUT WORTE INTO LOW 
BYTE. SF *RODULES CSR WORD. 

581708, @XCSRA ;MAKE SURE WE HAD SET BIT O8 IN HIGH SYTE. 

;FAILED TO SET BIT 08 IN CSR ON A 
;MOV BYTE HIGH BYTE OPERATION. 

s REAR EREREREARSRA AAR ERERE KLE RELEASE RESALE RAR SEA EL EAL RERA RRR ELE 
TEST 26 TEST THE LOW BYTE OPERATION OF THE OUTPUT MODS. DBR. 

o RREREREREARLEA ELAR EERE EELEA EERE AERERER ERLE EAE REEL ERE REREEL EES 
téT26: SCOPE 

CLR 
MOVB 

aXDBRA ;MAKE SURE DBR IS CLEAR. 
#-1, dXDBRA ;SEND ALL ONES TO DBR--BUT SENCE THIS IS 

TE WHOLE WORD QUT EOL E SHOULD DECODE- 
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CZORH.P11 Teb “TEST THE LOW BYTE OPEROTION OF THE OUTPUT MODS. DBR. 

197] *A BYTE INSTR. ONLY THE LOW BYTE SHOLOD SE WRITTEN. 

197e 011664 032777 COO4OO 167304 BIT #81T08,aXDBRA -DID HIGH BYTE GET WRITTEN iNTO? 

1373 011672 OO0140} BEQ 1$ :NO= -CONTINUE. 

1978 011€74 104000 ERROR sHIGH BYTE OF OBR GOT WRITTEN INTO 

1977 ;0N A MOV TO LOW BYTE OPERATION. 

1978 011676 032777 1900001 167272 18: BIT #8I1T00, aXDBRA :DID LOW BYTE GET WRITTEN” 

133 011704 001901 BNE es * YES~ “-NEXT TEST. 

1981 011706 104000 ERROR ;LOW BYTE OF OBR FAILED TO GET WRITTEN 

1982 : INTO ON A LOW BYTE DATAOB INSTR. 

1383 011710 es: 

1985S ; » LEKEREEREEE LEER EEE EEE ERE EASE EELS E EE ERAS EEE EEE REEL E EERE EELS 

1986 TEST e7 TEST THE HIGH BYTE OPERATION OF THE OUTPUT MODS. DBR. 

1987 © EH EE EEE EEE EEE EEE EEL tr RARE REESE AREER EERE REAR ERE RARER EE 

1388 011710 ooo0004 $2737: SCOPE 

1990 011712 O95077 167260 CLP axDBRA sMAKE SURE DBR IS CLEAR. 

1991 011716 013737 001176 O01e74 MOV XOBRA, STEMPO : NOW FORM HIGH BYTE ADDRESS OF OBR. 

1992 011724 005237 001274 INC STEMPO : BY SETTING BUS ADDR. BIT do. 

1993 011730 112777 177777 167336 MOVB #-1,dSTEMPO * WEN WHOLE WORD TO DBR ONLY HIGH BYTE 

1934 : OF OBR SHOULD BE WRITTEN INTO. 

133 011736 032777 009091 167232 BIT #81 TO0,aXDBRA ‘DID LOW BYTE BE WRITTEN INTO? 

1337 011744 O01401 BEQ 1$ ;NO-CONT INUE 

19399 911746 104000 ERROR ;ERROR-WROTE INTO LOW BYTE OF DBR 

2C0n : ON A MOV HIGH BYTE OPERATION. 

co -CO= 1;C0121;A00=1. 

2003 011750 032777 o00400 167220 18: BIT #B2T08,aXDBRA ;MAVE SURE HIGH BYTE GOT WRITTEN INTO. 

cone 011756 001001 BNE cs : YES- -NEXT TEST. 

2006 O11760 104090 ERROR sFAILED TO WRITE INTO HIGH BYTE 

al OF OBR IN A MOV HIGH BYTE WRITE OPERATION. 

2003 01176e es: 
e010 - S: CHA EEE EE EERE EERE EEE See 

coil *#TEST 30 xOUTPUT MODULE INTERRUPT TEST 

2013 
. 

2014 HED) WARNING eee te 

2015 A MAINTANCE LOOP SACK CONNECTOR IS NEEDED FOR THIS 

20le : TEST(S) OR THE TESTS WILL FAIL. 

epi? j#HED >) ENO OF WARNING <<< ### 

2019 MTT TT TT Te TTT Tt titi iret teers So 

2020 011762 oO0004 +6730: SCOPE 
cel 0!1764% 012737 O00001 001166 MOV #1,STIMES -:00 1 ITERATION 

e023 011772 104412 GETXC ;GET INTR. VECTOR + PRIORITY. 

2ce4 011774 042777 O00400 167172 BIC #BIT8,aXxCSRA 

2e0eS Oled02 00S777 167179 TST aXOBRA sRESET ALL CONDITIONS IN OUTPUT CSR. 

e0ee 012006 013700 001200 MOV XVT, RO GET VECTOR ADDR. OF RECEIVER. 
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®QL7OUY MOTLLE INTEREUC? TEST 

090340 

012060 
90206e 
DCC340 

000500 
177776 

000500 

2909 
wren 

901164 
900002 

167126 

167104 

001165 

177776 

o000de 

167030 
177776 

167012 

166774 
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MUV #340, PS ;L0CK OUT INTERRUPTS. 

MOV 21S (0) -SET UP INTERRUPT VECTOR. 
MOV 2°RQ), S$TMPC SAVE CONTENTS OF VECTOR #2. 
MOV #340,’ <(RO)  :SET PRIORITY ON INTERRUPT. 

81S eB1T6!B178,aXCSRA_ ;SET INTERRUPT ENABLE, AND CONTPCL BIT. 
cL PS _ sALLOKW INTERRUPTS. 

NOP “SHOULD INTERRUPT FROM HERE. 

ERROR ;NO - INTERRUPT FROM OUTPUT MCDLLE. 

BR 2s 

:MODULE SHOULD INTERRUPT TO HERE. 

1S: PopsP2 SET STACK PRINTER (R6). 
BIC e8IT&!BI73, axcsrin EI ERR INTERRUPT ENABLE. 
CLR PS -ALLOW INTERRUPTS. 

es: 

s FEESSSKESSEERERESSEKSEEREASSEASSESSSERESESSRASSSZA SEE RREARESALEESE 

 ETEST 31 #THAT THE OUTPUT MODULE WON’T INTERRUPT IF CPU IS AT SAME PRIORITY 

s HEED)» WARNING cae ts 
* A MAINTANCE LOOP BACK CONNECTOR IS NEEDED FOR THIS 
: TEST(S) OR THE TESTS WILL FAIL. 
; FRED) END OF WARNING << (eee 

 FESLELHELLSKELSERELEELELAREARELELEERSSESLERREAEREPERRE SL ELSE HEE 
jee SCOPE 

MOV 81, STIMES >;D0 1 ITERATION 

TST aXDBRA sRESET ALL CSR BITS. 
GETXC “GET INTR. VECTOR + PRIORITY 
MOV XVT RO *GET VECTOR ROOR. OF OUTPUT MOD. 
MOV 0340, PS :LOCK OUT ALL INTRS. 
MOV 1S (0) -SET UP INTR. VECTOR FOR INTR. 
MOV #340, 210) *SET PRIORITY ON INTR. 

BIS 401 76:18, @XCSRA__;SET INTERRUPT ENABLE. 
MOV PS’ :SEt PROCESSOR PRIORITY TO THT OF 

- INPUT MODULE. 
NOP “WILL INTERRUPT FROM HERE IF ANY. 

BIC 881768178, axCSRA -NO INTR. CLEAR INTR. ENABLE. 
CLR PS aclow INTERRUPTS. 
BR 2s 

-MODULE WILL INTERRUPT TO HERE :F ANY. 

1S: POPSP2 RESET STACK POINTER (R6). 
BIC aB1T6'BITS, axcsrA “CLEAR INTERRUPT ENABLE. 
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T3i #THAT THE OUTPUT MODULE WON’T INTERRUPT IF CPU IS AT SAME PRIORITY 

O0S027) Lrrr7b CLR FS sALLOW INTERRUPTS. 

104COC ERROR ;REPORT ERROR - OUTPUT MODULE. 
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; INTERRUPTED WHEN CPU WAS SET AT 
;SAME PRIGRITY AS IT WAS. 

010001 2s: MOV RO.R1 
905721 TST (RL )+ 
010110 MOV Ri. (RO) 
013760 01184 oc0002 MOV STHPO, 2(RO)  ;RESTORE VECTOR +2. 
10441; RESETC “CLEAR WORLD. 

104413 EOPCAL 
990137 o1icese INP OMLT 

-#XCUP AND RCVP - ROUTINES USE TO READ ANDO STORE 
:#INPUT AND OUTPUT MODULES VECTOR + PRIORITIES. 
-#CALL= JSR PC, XCVP FOR OUTPUT MODULE’S CSR. 
:* REQUIRED: XCSRA 
3 XVT 
:% XVTP ' 
:# CALL= JSR PC,RCVP FOR INPUT MODULES CSR. 
- REQUIRED: RCSRA 
7* RVT 
3% RVTP 

017737 166736 01124 XxCVP: MOV OXCSRA.SGDDAT  ;READ XMITTER CSR FOR PRIORITY 
042737 177717 OO1124 BIC 8177717, $GOCAT :PRIORITY IN BITS 445 
013701 001124 MOV SGDDAT, RI -PSW IN RI 
006237 OO!L14 ASR SGDOAT ‘STATES STATEY PRIORITY 
006237 001124 ASR SGODAT : O 0 4 
006237 001124 ASR $GDDAT : 0 1 S 
006237 001124 ASR SGDDAT : | 0 6 
006301 ASL Rl : ? 
05270! oco0c00 BIS 8B1T7.R1 *RO TO KEEP COUNT. 
017737 166670 001126 40V aXCSRA SBDDAT  ;READ XMITTER’S CSR FOR VECTOR. 
042737 100777 001126 BIC #100777, SBDDAT :VECTOR BITS 9-14 IN CSR. 
000337 001126 SWAB ©=—- SBDDAT *CSR BITS 9-14 REPRESEN’ ADDR BITS 03-09. 
006337 OO11c6 ASL $800AT 
008337 COll26 ASL SBODAT 
017700 166540 MOV aXCSRA, RC -READ CSR AGAIN TO FIND OUT 
042700 177773 BIC #177773. RO ‘THE STATE OF SIT 2. 
060037 001126 ADO RO. SBODAT "BIT 2 IS PART OF VECTOR ADDR. 
013737 OO1174 001120 MOV XCSRA, SGDADR; SET ADOR FOR TYPEOUT 
020137 001264 CMP Ri, xvtP -PRIORITY THE SAME? 
00141 BEQ 3$ YES -3$ 
010137 ool264 es: MOV RI,XVIP | -NO - STORE NEW PRIORITY 
013737 001126 001200 MOV SBODAT. Xvi :STORE VECTOR ADDR. 
013737 001200 o0le02 MOV XVT. xvt2 
062737 000002 001202 ADD #2, XVT2 
000137 912636 JNP XREVPT :GO TYPEOUT CHANGE. 
023737 O0!l25 001200 3s: CMP SBDDAT, XVT -1S THE VECTOR THE SAME? 
001357 BNE 2s *NO - GO TYPE IT OUT. 
023727 901200 000100 CMP XVT, #100 
002753 BLT 2s 
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131 aTHAT THE JUTPUT MOCLLE WON'T INTERRUPT IF CPU IS AT SAME PRIORITY 

ooocoe RiT 

017737 166544 901124 RCVP: MOV ORCSRA, SGODAT  ;READ RECEIVER CSR FOR PRIORITY’ 
042737 177717 O011e4 BIC 8177717. $GODAT ;PRIORITY IN BITS 445 
013701 oCl1e4 MOV SGDDAT, Al 
006237 001124 ASh SGCDAT :STATES STATEY PRIORITY 
906037 001!04 asR $GODAT : 0 0 4 
006237 001104 asR $GDDAT : Q | 6 
006237 001124 ASR SGDDAT : | 0 6 
006301 ASL R} : 1 7 
0S2701 000200 BIS #81T7.R1 “RO TO KEEP COUNT. 
017737 166476 901126 MOV SRCSRA,SBDDAT :READ RECEIVER CSR FOR VECTOR. 
042737 100777 9501126 gic #100777, $B800AT : VECTOR BITS 9-!5 IN CSR. 
000237 001126 SWAB  « SBODAT “CSR BITS 9-14 REPRESENT ADD BITS 03-08 
096337 001126 ASL SBCOAT 
006337 001126 ASL SBDDAT 
017700 166446 MOV SRCSRA, RO -READ CSR AGAIN TO FIND OUT 
042700 177773 gic 8177773, 80 ‘THE STATE OF BIT 2. 
060037 9011c6 ADD RO. SSDDAT *BIT 2 IS PART OF VECTOR ALCOR. 
013737 OC1204 901120 MOV RCSRA,SGDADR § :SET ADDR. FOR TYPECUT. 

020137 001266 CMP 1, RVIP -PRIORITY THE SAME? 
001415 BEQ 3§ “YES -3$ 
010137 001266 2S: MOV Ri RVTP “NO-STORE NEW PRIORITY. 
013737 OO1!c6 OOl2:0 MOV SBODAT.RVT ‘STORE VECTOR ADDR. 
013737 001210 OCiele MOV RVT Rvt2 
062737 O00002 OCl2le ADO 82, RVT2 
000!37 012636 IMP XRCVPT -GO TYPEOUT CHANGE. 
023737 OOlleb O01210 3s: CMP SBDDAT, RVT :DID VECTOR ADDR. CHANGE? 
001357 BNE 2s -YES-TYPE IT OUT. 
023727 01210 000100 CMP RVT, $100 
002753 BLT 2$ 
oooon2 RTI 

sROUTINE TC TYPEOUT A VECTCR OR PRIORITY CHANGE 

XRCVPT: 
104401 012644 TYPE 6S$ >: TYPE ASCIZ STRING 
000407 BR 4§ *:GET OVER THE ASCIZ 

--65§: .ASCIZ <15><12>8CSR ADOR: 8 
£4s: 

01374 001120 MOV SGDADR, -(SP) ;sSAVE S$GDADR FOR TYPEOUT 
+: TYPES CSR ADDRESS OF DEVICE 

104402 TYPOC GO TYPE--OCTAL ASCIIC(ALL DIGITS) 
104401 012676 TYPE 67S >: TYPE ASCIZ STRING 
000410 BR 66S -:GET JVER THE ASCIZ 

| ije?s: -ASCIZ & VECTOR ADOR.: & 

013746 001126 MOV SBDDAT, -(SP) :;SAVE SBODAT FOR TYPEOUT 
-: TYPES VECTOR ADDRESS 2F DEVICE 

104402 TYPOC 7:G0 TYPE--OCTAL ASCIIVALL DIGITS) 
104401 012732 TYPE 69S © TYPE ASCIZ STRING 
OCO406 8R 68s *:GET OVER THE ASCIZ 

jib: -ASCIZ # PRIORITY: 8 
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2THAT THE OUTPUT MODULE WON’T INTERRUPT IF CPU IS AT SAME ORIORITY 

009004 001124 
OC1124 

001171 
001126 200100 

013004 

013072 

90000¢ 

OCi2i0 001200 

013174 

+ .ASCIZ 

BIS 82172, SGDDAT 
MCV SGD0AT, - (SP) ;;SAVE SGOOAT FOR TYPEOUT 

:: TYPES PRIORITY OF DEVICE 
TYPOC G0 TYPE--OCTAL ASCIT(ALL DIGITS? 
TYPE, SCRLF 
CMP SBODAT, #100 :1§ VECTOR LESS THAN 1007 
BOE °§ “NO-THEN CONTINUE. 
YPE 718 $3 TYPE ASCIZ STRING 

BR ?0S OVER THE ASCIZ 
igi: "ASCIZ (15> <12> ILLEGAL ET og ADOR. CAN NOT BE LESS THAN !008 
(US: 

1§: 
TYPE 738 i; TYPE ASCIZ STRING 
BR 228 *GET OVER THE ASCIZ 

i738: "ASCIZ <15)<12>eRESET VECTOR SWITCHES AND PRESS CONTINUE. # 

; HALT 
SUB #2, (SP) 
BR 3$ 

2s: CMP RVT, XVT :ARE VECTOR ADDRS. THE SAME? 
BNE 3$ =NO CONTINUE. 

TYPE 75§ 5 TYPE ASCIZ STRING 
BR ug “CET OVER THE ASCIZ 

ij 755: SASCIZ «15> (12> @ILLEGAL“INPUT AND OUTPUT VECTOR ADDORS. THE SAME.# 
: 

BR 1S 

38: RTI 

i ECKADR ROUTINE TO CHECK VALIDITY OF 
AN ADORESS. 

cal = 
: REQUIRED: ” RODRESS 
“#CARRY BIT CLEAR ON RETURN J 

JSR PC, CKROR 
IN RO 

F LEGAL 
#CARRY BIT SET ON RETURN IF ILLEGAL 

032700 
001422 
104401 
000416 

000435 

005700 
001C0! 

000207 

000001 

(13300 

CKADR: BIT #B8170,RO 000 ADDRESS? 
BEQ 3S "NO CONTINUE 
TYPE 65S 3 TYPE ASCIZ STRING 
BR 4§ T OVER THE ASCIZ 

iiess: "ASCIZ (1512) #0D0 ADDRESS NOT ALLOWED! # 

BR CKADRE 

3S: TST RO “ANY ADDRESS ENTERED? 
BNE 4§ : /ES-CONTINUE. 

RTS PC sNO-EXIT. 
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251 013344 
2252 
2253 013344 
2254 013346 
2255 013250 
2256 013354 
2257 013356 
2258 013362 
2259 013364 
2260 013370 
2261 013372 
2262 013374 
2263 
2Pby 
2265 013376 
2266 013376 
2267 01340e 
2268 
2263 013430 
227 
2271 013430 
2272 O13432 
2273 

2277 
2278 013434 
2279 013442 
2280 013450 
2°81 O13454 
2eR2 013456 
2283 
2264 013464 
28S 013472 
2286 O13474 
2287 013500 
2286 013506 
2789 013510 
2290 
2291 013514 
2292 013522 
2293 
22 013524 
2295 013530 
22% 013536 
2297 013542 
2298 
2299 O13544 
2300 013552 
2301 
2302 013554 
2303 013662 
2304 
2305 
2306 013564 

T31 

1O44C1 
009422 

000261 
oco207 

;#ROUTINE TO HANDLE KEYBOARD INTEPOU? 

MACY11 27722) 

o4coco 

020000 

177870 

o 

013404 

165506 
000200 
165474 

001270 

001270 

003060 
001270 

001000 

001270 

001171 
001236 
001236 

001270 

001270 

001270 

001270 
001270 

165466 

000003 

coc001 

000015 

001230 

000023 

o0000s 

000060 

FOS 
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4§: 

es: 

bbg:** 
CKADFE : 

kEYSRV: 

1§: 

es: 

3$: 

4§: 

Ss: 

6$: 

MOV 
8 

TS 

RO 
es 
#BIT14,RO 
es 
#B81T13,R0 
es 
RO, #177670 
es 

PC 

67§ 

;NUMBER LARGE ENOUGH? 
:NO-REPORT ERROR 

;ADORESS TOO LARGE? 

v3 TRE ASCIZ STRING 
OVER THE ASCIZ 6$ 

(15>¢12) ILLEGAL Ap ERESS Is 

PC 

aSTKB, CHAR 
88117, CHAR 
aSTPS’ 
1§ 
CHAR, JSTPE 

CHAR, &3 
es 
RSTART 
CHAR, 81 
38 
@#1000 

CHAR, #15 
S$ 

SCRLF 
TTYPAT, PATTRN 
TTYPAT 

CHAR, #23 
SWRSET 

CHAR, &S 
LEXAM 

CHAR, #’0 

;READ CHAR. 
STRIP PARITY IF ANY 
;SEE IF PRINTER BUSY 

ECHO 

tC TY: eD? 

; YES-RESTART 
:¢A TYPED? 

; YES-START 

3;(CR> TYPED? 

;CHANGE PATTERN 

;"tS" TYPED? 
IF YES TYPE SWR. 

;"tE" TYPED? 
;YES-TYPE OUT A LOCATION. 

;OCTAL DIGIT? 
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2307 013572 002763 LT 4§ : NO= IGNORE 
2308 013574 e372? ocie70 o00087 CMPB SHAR, #°7 
309 91 3602 003357 BGT 4§ 
330 13604 006337 001236 ASL TTYPAT 

2311 O13€10 006337 001236 ASL TTYPAT 
2312 013614 006337 001236 ASL TTYPAT 
2313 013620 942737? 177770 001270 SIC #177770, CHAR 
2314 013606 053737 OOle70 001236 BIS CHAR, TTYFAT 
231S 013634 ocd74e2 BR 4§ 

5319 
e318 *ROUTINE TO TYPE OUT THE CONTENTS OF A LCCATION 

2320 013635 LEXAM: 
2321 013636 10440! 013644 TYPE 6S$ +: TYPE ASCIZ STRING 
e3e2 013642 000 Je BR bus iGET OVER THE ASCIZ 
2323 --65§: .ASCIZ s#tEs 
230% 013650 645: 
2325 013650 104410 RDOST 
2326 013652 012637 613720 MOV (SP)+, !$ 
2327 013656 104401 013664 TYPE 678 : TYPE ASCIZ STRING 
2308 013662 o0040e BR 665 -:GET OVER THE ASCIZ 
2309 --67§: .ASCIZ <15)<12> 
2230 013670 bés: 

: e33l 013670 01374 013720 MOV 1$,-(SP) >:SAVE 1§ FOR TYPEOUT ; 
e332 «(013674 104402 TYPOC ::G0 TYPE--OCTAL ASCII(ALL DIGITS) 

; 2333 013676 104401 013704 TYPE 69S TYPE ASCIZ STRING 
2s34 013702 ooo4de BR 8s ::GET OVER THE ASCIZ 
2335 --69§: .ASCIZ #78 
23% 013710 b8s: 
2337 013710 017746 oocod4 MOV a1$,-(SP) »:SAVE J1$ FOP TYPEOUT 
2238 013714 104402 TYPOC 260 TYPE--OCTAL ASCII(ALL DIGITS) 
2339 013716 do00de2 RTI 

sil 013720 coccco 1S: -WORD O -TFMP STORAGE FOR LEXAM. 

2343 ; 
est :ROUTINE TO TYPE OUT THEN CHANGE THE SOFTWARE SWITCH REGISTER 

2346 913722 SWRSET: 
2347 013722 104401 013730 TYPE 65S -: TYPE ASCIZ STRING 
2348 013726 OOO4O4 BR 64s -:GET OVER THE ASCIZ 
2349 --658: .ASCIZ <15)(12)aSWR= 8 
2359 01374 64s: 
2351 ey LO4414 SWCAL 
2352 013742 013746 001302 MOV SWREGQ, -(SP) -:SAVE SWREQ FOR TYPEOUT 
2353 012746 104402 _ TyPoc ::GO TYPE--OCTAL ASCII(ALL DIGITS’ 
2354 013750 104401 013756 } TYPE 675 *: TYPE ASCIZ STRING 
2355 913754 od0402 BR 66S ::GET OVER THE ASCIZ 
2356 --67§: .ASCIZ #7 & 
2357 013762 66S: 
2358 O13762 104410 RDOCT 
2359 013764 012637 001302 MOV (SP)+, SWREQ 
2360 013770 co0002 RTI 
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:#ROUTINE TO HANDLE TRAPS 70 LOC 4, 10 AND. 
:#INTERRUPTS TO WRONG VECTORS. 
3#.42, IOTT( TRAPS) WERE PUT IN LOCATIONS 4-1000 

2370 013772 IOTRO: 
2371 013778 011637 O14142 MOV (kb) 2S -GET WHERE WE TRAPPED TO. 
e372 913776 162737 OOO0O4 o14142 SUB #4, 26 ; =HHERE R6 RETURN 10-4 
2373 O14004 104401 O14Dle TYPE 6$§ 3; TYPE ASCIZ STRING 
2374 O14010 O004le BR 4§ ET OVER THE ASCIZ 
2375 --65§: .ASCIZ ¢15><12> #ILLEGAL #56 TO: # 
2376 014036 64s: 
3377 O140% 013746 014142 MOV 28,-(SP) si SAVE 2 2$ FOR TYPEOUT 
2378 O14ON2 104402 TYPOC YPE--OCTAL ASCII(AL. DIGITS) 
2379 O14O44 104401 014052 TYPE 675 are ASCIZ STRING 
2380 O140S0 oo0407 BR bE ::GET OVER THE ASCIZ 
2381 --67§: .ASCIZ # FROM LOC.: 8 
2382 014070 66S: 
2383 014070 062706 O00004 ADD #4. Rb POINT TO WHERE WE TRAPPED FROM. 
2384 O14074 011637 O14144 MOV (Rb). 3S *PICK UP LOC 
2385S 014100 162737 OO0O02 O14:44 SUB. 82,3 ;FROM REAL ADDR. 
2386 014106 013746 O14144 MOY: 3$/-(SP) -SAVE 3§$ FOR TYPEGUT 
2387 O14112 104402 TYPOC Gn TYPE--OCTAL ASCII(ALL DIGITS) 

2389 014114 023727 O14142 900004 CMP 2S, 84 :DID WE TRAP TO LOC 4? 
2390 O14122 OO140S BEQ 1S *IF SO - DON’T RETURN! 
2391 O14I>! 023727 Ol14142 9000010 CMF 2, #10 “DID WE TRAP TO LOC. 10? 
2392 014:32 OO1401 BEQ 1$ "IF SO - DON’T RETURN! 
e333 014.34 o00002 RTI : TRY RETURNING. 

2395 014136 o00000 1S: HALT WE STOPPED HERE BECAUSE WE TRAPPED 
23% O14140 900776 BR 1S :TO LOC 4 OR LOC 10. THIS IS A 
2397 “FATAL CONDITION THAT WE CAN NOT 
a3 “RECOVER FROM. 

2409 O14142 oO0000 2s: .WORD O “USED BY IOTRP TO STORE WHERE WE TRAPPED 10. 
Ea 014144 oca000 38: “WORD «0 *USED BY IOTRP TO STORE WHERE WE TRAPPED FROM. 

*SSWRCAL ROUTINE TO READ THE HARDWARE SWITCH REGISTER IF [7 
EXISTS AND IF IT ITS NO-ZERO. 
*#CALL = SWCAL . 
*¥EXITS WITH SWR VALUE IN SWREQ IF HSIR IS USED. 

241] 
2412 O14146 005777 165126 SWRCAL: TST aBSWR 
2413 O14152 001403 BEG 1$ 
2414 OL41E4 017777 165120 164756 MOV SBSWR, ISWR 
eui5 014162 oo0ca0e 1S: RTI 
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24eS 014164 
2426 014170 

e428 014172 

2430 014174 

2432 014176 
2433 914176 
e434 O142e0e 

e436 014230 
2437 014230 
2438 014234 
2439 Ol14e4e 
2440 O14246 

e442 014250 

2457 O142Se 
e458 O142Se 
2459 014256 

e461 014264 
e462 014264 
2463 014266 

e47e 014270 
e473 G14e70 
2474 014272 

 oicninmenmentiomenntemeettbedticteemate 
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3% 

:#HALTER = ROUTINE USED TC HALT ON ERROR IF NO SWR(HARDWARE ) 
7#IS BEING U3eD THEN “HOLDS ON ERROR”. 
:#CALL =H 
32 

905777 165110 HALTER: TST JESWR 
00140e BEQ 1$ 

occoco HALT sEPROR HALT. 

900425 BR 3$ 

1§: 
.O4401 014204 TYPE a3 +: TYPE ASCIZ STRING 
900412 BR 645 =?GET OVER THE ASCIZ 

jess: -ASCIZ <15><12> #HOLDING ON ERRORS 

005037 177776 "CLR PS 
052777 000100 164792 BIS 8100, 2STKS 
005777 164672 2S: TST JSWR 
100775 BMI 2$ 

ocooce 38: RTI 

3# 

s*#RESETR- ROUTINE 10 ISSUE SYSTEM INITIALIZE. AND WAIT FOR TYY 
;#SETTLE DOWN FIRST. 

y CALL = RESETC 
9 

RESETR: 
104401 914260 TYPE 65 ;; TYPE ASCIZ STRING 
900462 BR 64$ *:ET OVER THE ASCIZ 

bigs: eASCIZ «104141 88 

o00005 ° RESET »SYSTEM INITIALIZE STATEMENT. 
oooo02 RTI ‘RETURN. 

;*TEXT USED BY MASTER TO TRANSFER TO SLAVE. 

TABLE: 
000000 TEXT: 000000 
oo0000! 000001 sFLOATING ONES. 
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2475 014274 990 02 ougo0e 
e476 «O14e76 600004 000004 . 
e477 914300 OO00I0 oo00!0 
e478 01430e ouodet 000920 
2479 014204 OC0040 000040 
2480 014306 000100 000100 
248] pi43i9 po0e 900200 

| pygo 614312 0004 000400 
2483 014314 001000 001000 
e484 014316 OGe000 p02000 
e485 014320 oo4GC0 004000 
4 14322 p1g09 910000 
e487 14324 920090 920000 

2489 014326 O40000 040000 
2439 014230 100000 100000 
2431 014332 coo009 oo00c00 
“492 014334 177777 177777 sFLOATING ZEROS. 
2493 014336 177776 177776 
2494 (914340 177775 177775 
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2495 014342 177773 177773 
e496 014344 177767 177767 
2497 QI4346 177757 177757 
e498 014350 177737 177737 
2499 Q14262 17763 172627 
2509 O14354 177577 177577 
2501 014356 177377 177377 
2502 014360 176777 176777 

019362 175777 178777 
2504 O14364 173777 173277 
eS0S 014366 167777 167777 
2506 014370 157777 157777 
2807 Olus7e 137777 37777 
gos 014374 0777 77777 
2510 014376 000000 oo0000 ON/OFF 
2511 O14400 177777 177777 
eSi2 O1440e 000000 oo0000 
2513 OLM4ON 177777 17777? 
2514 014406 000000 go0000 
2515 O14410 177777 177777 
2516 O14412 000000 do0000 
2517 O44 = 177777 177 
2518 O144i6 000000 go0000 
2519 O14420 000000 oooooa 
2520 O14422 177777 172277 
Sel Ol44e4 125252 125252 ; ALTERNATES 
2522 O14 52526 052525 
2523 O14430 125252 125252 
2504 014432 052525 052525 
2505 Ol43Y i2S2es2 125252 

O14436 052525 052525 
2527 O14440 125252 125252 
25eB O14442 052525 052525 

OL444y 125252 125252 
2530 O14446 052525 o52525 
2531 O14450 125252 125252 
Boze O14452 052625 052525 
2534 O144SY 000377 000377 ;BYTE ALTERNATES 
2535 O14456 177400 177400 
2536 O14460 000377 000377 
2537 Cl4462 177400 177400 
2538 O14464 000377 000377 
2539 O14465 177400 177400 
2540 014470 000377 000377 
2541 O14472 177400 177400 
2542 O14474 000377 000377 
2543 O14476 177400 177400 
2544 014500 000377 000377 
2545 014502 177400 177400 
2546 014504 000377 000377 
2547 0.4506 177400 177400 
2548 014510 000377 000377 
2549 O1451e 177777 17722? 
esS0 O0145i4 000277 000377 
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e551 014516 000000 Ou0000 
S2 014Se0 000377 000377 

eSS3 Q14S2e 177777 177777 
e554 Q14S24 ease 177400 
eSSS Q14Se6b 0090 900000 
opee 014830 177400 177400 

eSSB8 =014S3e 000000 000000 
eSS3  O14S34 = 177777 177777 
2560 914536 177776 177776 
esbl 014540 000001 000001 
eSbe O14S4e 177775 177775 
S63 Qi4S44 eee 90000e¢ 
S64 14S46 = 17777 177773 

eS6S 014550 000004 000004 
2S66 O14SS2 177767 177767 
2567 O145S4 0000:0 000010 
2568 Q14SS6 177757 177757 
e569 014560 000020 000020 
2570 O14S62 177737 177737 
2571 014564 000040 000040 
eS72 O1NS66 177677 177677 
eS73 Ol 000106 000100 
eS74 O14S72 177577 177577 
2575 O14S74 000200 000200 
2576 O14S76 177377 177377 
2eS77 QO14600 od00400 000400 
2578 O1460e 176777 176777 
2579 914604 001000 001000 
cpet 014606 175777 175777 

eS8e 014610 002000 002000 
2583 9146le 173777 173777 
2584 014614 004000 004000 
eS8S 014616 167777 167777 

014620 10900 010000 
2587 O14622 157777 187777 
e588 O1462e4 020000 020000 
e589 Ol46e6 137777 137777 
2S390 014630 ooc0 040000 
25391 O1463e 077777 077777 
eS32e 014634 100000 100000 
eS393 014636 077777 077777 
es& 014540 000000 000000 
es9S 014642 TABLEE: 
cea 014642 000000 TEXTE: 000000 

2598 014644 STORE: 
2599 034644 000170 STABL: .BLKW 120. 
e600 015224 o00000 STABLE: .WORD 0 
eb01 
eb0e ; 
2603 ;ASCII MESSAGES 
een ‘ 
eb 
e606 O01Secb OCCsO1S OSel23 OSi101 MSM: -ASCIZ 

LOS 

(15><1e>/START MODE/ 
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2607 015234 O20ie4 047515 O42SU4 
e608 O1Sce4e ooo 
2609 015243 015 O4441e Q4ESIS MIM: eASTIZ =415>¢12>/TMMED. SEND MODE/ 
610 915250 l 29056 OS144 
61 Bi Seee B08 eo Bare 

015267 O'S O410l2 OS112e5 MBM: -ASCIZ <«15)<12>/BURST SEND MODE/ 
015e74 OSei2e3 O20040 042523 

302 Q42116 Oe0040 047515 
31d 042504 000 

e618 015314 . EVEN 

:#S7SMAC ROUTINES BEGIN HERE 

2626 
2607 
2628 
2624 .SBTTL END OF PASS ROUTINE 

2621 + EELEKESEE ERE EEK EGGS EEE EES EE LEAA EERE ERE ER ER ERES SPER SEER ES 
2632 : LTNCREMENT THE PASS NUMBER ($PASS) 
2633 ; FINDICATE END-OF-PROGRAM AFTER 1 PASSES THRU THE PROGRAM 
Cord YPE "END PASS #XXXXX" (WHERE bake IS A DECIMAL NUMBER) 
cb 3S FTE THERES A MONITOR GO TO IT 
ebb -#IF THERE ISN’T JUMP TO RET 

2638 015314 SEOP: 
2639 015314 104414 SWCAL “READ THE SWITCH REGISTER. 
2640 015316 032777 OO02000 163614 BIT #81T10,aSuR 
2641 015304 001427 BEQ RETCON’ 
bY42 015326 005237 001190 INC $PASS 
2643 015332 000423 BR RET 
2644 015334 RETI: 
2645 015334 10440! 015342 TYPE 6S 33 TYPE ASCIZ STRING 
2646 015340 000410 BR 64s GET OVER THE ASCIZ 
2647 -2658: .ASCIZ # ERROR COUNT & 
2648 015362 64s: 
2649 015362 013746 O01112 MOV SERTTL, -(SP) ;;SAVE SERTTL FOR TYPEOUT 
2650 015356 104405 TYPOS ;;G0 TYPE--DECIMAL ASCII WITH SIGN 
e651 Q15370 104401 015376 TYPE 67 “TYPE ASCIZ STRING 
2652 015374 O0040e2 BR bbS *:GET OVER THE ASCIZ 
2653 --67§: .ASCIZ r 
2654 01S40e b6S: 
2655 
gb56 015402 000002 RET: RTI 

epee O1S404 RETCON: 

2660 O1S5404 005037 001102 CLR STSTNM »;ZERO THE TEST NUMBER 
2661 O15410 005037 OO1166 CLR STIMES -: ZERO THE NUNBER OF ITERATIONS 
e$62 015414 005237 001100 INC SPASS t INCREMENT THE PASS NUMBER 
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2663 015420 042737 
e664 O15'26 005327 
2665 915430 000001 
2666 O15432 O0302e 
eb62 015434 012737 
2668 015 '36 GO0001 
2669 O1S440 915430 
2670 O1S442 104401 
2671 O1S446 013746 
eo7e gis4se 104405 
2673 O1S454 104401 
2674 O15460 013700 
2675 O1S464 OOL4OS 
2676 015466 9005 
2677 O1s470 CO4710 
2678 g1s47e ooge40 

| 2679 015474 codeYO 
2680 015476 000240 
2681 015500 
2682 015500 000137 
3683 015502 015334 
2684 O15504 377 
2695 o1sso7 sO 
2686 015514 os0040 
2687 O1S5e2 o03043 
2688 
2589 
2690 
2691 
2692 
2693 
2694 
2695 
269% 

| 2697 
2698 
2699 
2700 
2701 015524 
2702 015524 104414 
2703 
2704 15526 032777 
2705 015534 OD1055 
2706 
2707 015536 O00416 
2708 
2709 O1SSY0 013746 
2710 15544 012737 
2711 015552 005737 
2712 15556 012637 
2713 015562 000436 
2714 015564 O22b26 
2715 015566 012637 
2716 015572 000436 
2717 015574 
2718 15574 105737 

MACYL1 7 (722) 
PASS ROUTINE 

109000 001100 

015507 
001100 

015504 
oon04e 

377 000 
O4e41e O4e2116 
051501 Oe0le3 

040000 §=6163404 

000004 
015564 o0COO4 
177060 
000004 

000004 

001103 

NOS 
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BiC #100000,SPASS ;;DON’T ALLOW A NEG. NUMBER 
DEC (PC)+ ; LOOP? 

SECPCT: .WORD i 
acT GORGN - YES 
MOV (PC)+,a:PC)+  ;:RESTORE COUNTER 

SENDCT: .WORD 1 
SEOPCT 
TYPE SENOMG TYPE “END PASS 8” 
MOV $Pass, -(SP) ::SAVE $PASS FOR TYPEOUT 
TYPDS ::G0 TYPE--DECIMAL ASCII WITH SIGN 
TYPE SENULL :: TYPE A NULL CHARACTER 

SGET42: MOV de42 PO ::GET MONITOR ADDRESS 
BEO $DOAGN : BRANCH IF NO MONITOR 
RESET SICLEAR THE WORLD 

SENDAD: JSR PC, (RO) ::G0 TO MONITOR 
NOP SAVE ROOM 
NOP ;;FOR 
NOP -:ACTLI 

$DOAGN: 
IMP 3(PC)+ » s RETURN 

SRTNAD: .WORD RETI 
SENULL: [BYTE  -1,-1,0 -:NULL CHARACTER STRING 
SENDMG: .ASCIZ <1&><12>/END PASS’ #/ 

.SBTTL SCOPE HANDLER ROUTINE 

1 HHH EEE HEE ESTEE 
*THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT 
-#AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG. (DISPLAY<7:0>) 
-#AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY<15:08> 
*¥THE SWITCH OPTIGNS PROVIDED BY THIS ROUTINE ARE: 
s*¥SW14=1 LOOP ON TEST 
,*SW11=1 INHIBIT ITERATIONS 
;*CALL 
7% SCOPE ;; SCOPE=IOT 

SSCOPE: 
SWCAL 

1S: BIT SBITLY4, ISWR ::LOOP_ON PRESENT TEST? 
BNE SOVER -2YES IF SWI4=] 

-geNaKHSTART OF CODE FOR THE XOR TESTERSuaee 
éxTSTR: BR 6$ IF RUNNING ON THE “XOR" TESTER CHANGE 

ttTHIS INSTRUCTION TO A “NOP (NOP=240) 
NOY QNERRVEC,-(SP) {SAVE THE CONTENTS OF THE ERROR VECTOR 
MOV #SS.d#ERRVEC  3;5ET FOR TIMEOU 
TST 38177060 TIME OUT ON XOR? 
MOV (SP)+, JNERRVEC ;;RESTORE THE ERROR VECTOR 
BR ssvLAb -+GO TO THE NEXT TEST 

cg: CMP (SP)+, (SP)4 -ICLEAR THE STACK AFTER A TIME OUT 
MOV (SP)+,9WERRVEC ;;RESTORE THE ERROR VECTOR 
BR TOVER ::LOOP_ON THE PRESENT TEST 

6S: ;#e8HBEND OF, CODE FOR THE XOR’ TESTERsaaee 
2s: TSTB * SERFLG ;;HAS AN ERROR OCCURRED? 
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001103 

OO1l1e 
001116 
00c002 

020000 

001304 
001304 

015766 

001304 

016046 

001116 

163320 

001104 

001194 
001166 

163244 

001116 

163176 

000013 

BO& 
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4$: 

3$: <
t
r
.
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be
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a 
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1§: MOV 

SSVLAD: INCB 

SOVER: MOV 
MO 
RTI 

SMXCNT: 2000. 

GIT, 8SUR 

sPass 

Son? Nv 
STiNes, SICNT 

@e
 

-_
 

TNSTINES 

W
n
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w
i
n
 

D
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w
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a
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& % 

;BR IF _NO 
ZERO THE ERPOR F 
;CLEAR THE NUMBER OF ITERATIONS TO MAYE 

is INAIBIT. ITERATIONS? 

; IF FIRST PASS OF PROGRAM 
INHIBIT ITERATIONS 

iT INCREMENT ITERATION COUNT 
;;CHECK THE NUMBE TreRATLphs MADE OF 
7 BR IF MORE ION REGU 

ITERATION COUNTER 
RATIONS TO 00 

D
e
 

a
 

-SBTTL ERROR HANDLER ROUTINE 
JHEHHEHEHHEHEH ABH EE HHEHB BEEBE HEHEHE 

;#THIS ROUTING WILL ancRenent THE ERROR FLAG AND ERROR COUNT. 
7# IT eet: THE PC OF 
:# CALL 

SERRCR: SWCAL 

--658: .ASCIZ 
64S: 

18: 

678: ASCIZ 
bbs: 

88IT13,aSWR 
BSRIS 

ERTYCN 
ERTYCN, all. 

655 

THE ERROR CALL IF SWR13=0 

;READ THE SWITCH REGISTER. 
;SGEGT THE ERROR FLAG. 

; INCREMENT ERROR COUNT. 
:GET PC+2 OF ERROR CALL. 
MAKE PC OF ERROR CALL. 

; INHIBIT TYPEOUT OF THE ERROR? 
;YES-THEN SKIP TYPEOUT. 

; INCREMENT THE #0F ERRORS TYPED OUT. 
;HAVE WE TYPED OUT 10 ERRORS? 

;;TYPE ASCIZ STRING 
THE ASCIZ 4§ “CET OVER 

C15) ¢12) @HALTED ON TEN ERRORS TYPED OUT# 

ERTYCN 
BSR14 

678 si TYPE ASCIZ STRING 
OVER THE ASCIZ 6$ - GET 

C15) (12> BERROR PeRCIS> clad 

SERRPC, - (SP) ;;SAVE SERRPC FOR TYPEOUT 
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163040 
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162022 
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BSR1S: 

8SR14: 

TYPOC 33G0 TYPE--OCTAL ASCIICALL DISITS: 

PaGAL i READ THE Sal TCH REGISTER. 
S aSuR ;HALT ON ERR 

BPL BSR1Y :NO- CONTINUES 

HAL TCL 

RTI 

SEREFELERELE BAAR EFLL REEL LE RELATE SLEA HATS AERE EL HRAEELEL ELSE ELSE 

SROCHR: 

1§: 

~SBTTL TTY INPUT ROUTINE 

: NOTE: THIS ROUTINE IS NCT A SYSMAC ROUTINE. IT IS 
; A CLOSE COPY OF THE ORIGNAL “.SREAD" EXCEPT FOR CONTROL 
; CHARACTER DETECTION WHICH SENDS PROGRAM TO “KEYSRV™ 
; WHEN A CONTROL CHARACTER IS DETECTED. 

; INPUT A SINGLE CHARACTER FOR THE TTY 
sRCQLL; 

te «RDCHAR SINPUT A CHAR. FROM THE TTY. 
s#RETURN HERE “CHAR. ON STACK. 

MOV (SP). -(SP) -KPUSH DOWN THE PS. 
MOV 4(SP) 2(SP) ‘SAVE THE PC 
ISTB asTKs "WAIT FOR A CHAR TO BE TYPED. 

MOVB  a$TKB,4(SP) sREAD THE TTY. 
BIC @177600,4(SP)  ;GET RID’ OF PARITY ETC. 
RTT ;GO0 BACK Tb CALLER. 

SREKELEREEEL EESELERLLEERTSEELEERE LAS EELELLERLE SEERA EER ERE SELES 

SROLIN: 
1S: 
2s: 

4§: 

38: 

pa inpur A STRING FRON THE TTY 
; FAL 
2% ROLIN sREAD A STSRING FROM THE TTY. 
7 RETURN HERE SADORESS OF FIRST CHAR ON STACK. 
5% 

MOV >SAVE R3. ; 
MOV priean R3 “PUT ADOR. OF BUFFER IN R3. 
CMP SSTTYINSB. RI BUFFER FULL? 
BLOS 4§ -IF YES ASK OPER WHATS GOING ON’ 

ROCHR :GOTO READ A CHAR. ROUTINE. 
HOVE ss (SP) #, (RB) STORE THE CHA 
CMPB) «8177, (RB) “WAS CHAR A BUBOUT?? 
BNE 33 “NO CONTINUE. 
TYPE SQUES -YES TYPE A “?", 
BR 5 “RESTART INPUT. 
MOVB = (R33), 8S ‘ECHO THE CHAR. 
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+ TYPE gs 
CMPB B15, (R3) “CHECH FOR CARRAGE RETURN “PEC. 
BEO "§ -IF NOT GETR NEX T CHAR. 
CMF9 R3)+, 840 

es 
MOV ($P)+,R3 
MOV (SP) << SP) 
MOV 4(SP),2(SP) 
Afr KEYSRYV 

7$: CLRB ss (RB) “INSERT ZERO TERMINATOR. 
TYPE SLF “TYPE @ LINE FEED. 
MOV {SP)4+,R3 "RESTORE R3. 
MOV (SP) ~(SP) “AGIUST THE STACK AND 
MOV 4(SP 2(SP) PUT THE FiRST ADDRESS OF THE 
MOV sSTTYIN, 4(SP) :CHAR. ON STACK. 

S$: -BYTE 0,0 ;STORE FOR CHAR. ECHO. 
STTYIN: .BLKB 8. ;RESERVE 8. BYTES FOR LINE ASCII STORAGE. 

.SBTTL READ AN OCTAL NUMBER FROM THE TTY 

33 SESSSFRERSASSSSRLESSSEAESSEF SERAKASLARESRERELEAERSE -PLSRRERESERE 

-&THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND 
s#CHANGE IT TO BINARY. 
s#CALL: 
:% RDOCT - READ AN OCTAL NUMBER 
# RETUPN HERE ;;LOW ORDER BITS ARE ON TOP OF THE STACK 
ty !:HIGH ORDER BITS ARE IN $HIOCT 

RDOCT: MOV (SP). -(SP) > sPROVIDE SPACE FOR THE 
MOV 4(SP} 2(SP) :: INPUT NUMBER 
MOV RO, -( SP) -:PUSH RO ON STACK 
MOV R1’~(5P) ::PUSH R! ON STACK 
MOV Re, -(SP) ;;PUSH Re ON STACK 

1S: ROLIN *:READ AN ASCIZ LINE 
MOV (SP)+,RO GET AODRESS OF IST CHARACTER 
CLR Ri *=CLEAR DATA WORD 

2s: MOVB —- (RO) +, - (SP) ;;PICKUP THIS CHARACTER 
BEQ 3$ =: IF ZERO GET CUT 
ASL Ri 23 %2 
ROL Re 
ASL Ri 3384 
ROL Ro 
ASL RI 5348 
ROL Re 
8: 8{C7. (SP) -:STRIP THE ASCII JUNK 
ADD (SP)4+ RI *:ADD IN THIS DIGIT 
BR es ;; LOOP 

3$: TST (SP)+ CLEAN TERMINATOR FROM STACK 
MOV R1,1e(SP) - :: SAVE THE RESULT 
MOV Ro: SHIOCT 
MOV (SP)+, Re ;:POP STACK INTO Re 
MOV (SP)+;RI *:POP STACK INTO RI 
MOV (SP)+;RO -:POP STACK INTO RO 
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DIDRH.PLi READ AN JCTA. NUMBER FROM THE TTY 

e887 018400 30000e Rf] ; ;RETURN 
288s o16402 od00000 SHIOCT: .WORD 9 ;;HIGH ORDER BI1S GO HERE 
2889 .SBTTL TYPE ROUTINE 

283) sHEERSRERAEREARERAELAELEARELELELEREEAALRSRELAEKRAL AAA SRELAEE ELSES 
: SROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 

2893 S#THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
eso4 s#NOTEL: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
2895 tSNOTE®: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 
cee : #NOTE3: SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 

i# 
2898 ; #CALL: 
2899 3#1) USING A TRAP INSTRUCTION 
eae — TYPE ,» MESADR ;;MESADR IS FIRST ADDRESS OF AN HSCIZ STRING 

292 3% TYPE 
2903 ;* MESADR 
2904 ;# 
2905 
2906 O16404 1057 001157 STYPE: TSTB STPFLG 3;1S THERE A TERMINAL? 

Olg410 100002 BPL 1$ ;3BR IF YES 
016412 O00000 HALT ;;HALT HERE IF NO TERMINAL 

e909 016414 07 BR 3$ 7 LEAVE 
23:0 O16416 O10046 1§: MOV RO,-(SP) ;SAVE RO 
2911 016420 017600 o00002 MOV detSP) ,RO ;;GET ADDRESS OF ASCIZ STRING 
e9l2 Ol64e4 112046 es: MOVB (RO)+,-(SP) ; ; PUSH CHARACTER TO BE TYPED ONTO STACK 
2313 016426 001005 BNE 4§ ;BR IF IT ISN’T THE TERMINATOR 
e914 ata 7 TST (SP)+ iii. TERBTNATOR POP IT OFF THE STACK 
egiS Qi64 1 60S: MOV (SP)+,RO 
2916 016434 062716 000002 3$: ACD a3, (SP) ; ;ADJUST RETURN PC 
2917 O16440 000002 RTI ; RETURN 
2918 QOl644e 122716 005011 4§: CMPB 8HT, (SP) : BRANCH IF <HT> 
2919 Oib44 001430 BEG 8S 

O164S0 122716 Oudedd cme BCRLF, (SP) ;;BRANCH IF NOT <CRLF> 

0164S 005726 TST (SP )+ sPOP <CR><LF> EQUIV 
016460 104401 TYPE : TYPE A CR ANO LF 

016620 CLRB SCHARCNT 3; CLEAR CHARACTER COUNT 
016470 000755 BR es ;GET NEXT CHARACTER 
016472 004737 016554 5S: JSR PC ,STYPEC :3G0 TYPE THIS CHARACTER 
016476 123726 001156 6$: CMPB sFIiLc, (SP )+ i315 it TIME FOR PaLLER CHARS. ? 

001350 ro 
016504 013746 001154 MOV SNULL , -(SP) 3 :GET ’ OF PULLER CHS "NEEDED 

016510 105366 000001 7$: DECB 1(SP) BRT A NULL NEED TO BE TYPED? 
002770 6$ BR 

16516 004737 016554 JSR PC, STYPEC YPE A NULL 
16522 105337 0166<0 DECB SCHARCNT 160 NOT COUNT AS A COUNT 
16526 000770 BR 7s ;; LOOP 

;HORIZONTAL TRB PROCESSOR 

6530 112716 O00040 8S: MOVB w’ (SP) ;REPLACE TAB WITH SPACE Oi 
016534 004737 016554 9S: JSR Pc, $TYPEC t TYPE A SPACE 
016540 132737 000007 016620 BITB 87, SCHARCNT ;;BRANCH IF NOT AT Ee 
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2343 O1ESY#S 00137e 
ig 00S7 26 

<? 1629370 
C03 

i e948 OES 116677 ©09902 162362 
| 2949 Ol lee76& 4O0001S sdccde 

2950 001003 
2351 Ci6s00 105037 016620 

6694 2352 (1 000436 
2953 016606 lee766 octo12 ocaccoe 
2354 016614 001402 
2955 O16616 105227 
2956 016620 o00C950 
2957 Olbb2ee 000207 
2358 

| 59é9 
' 8950 oo 

2961 
2962 
2363 
2964 
2965 
O66 
2967 
2368 
3969 
2970 
2971 
2972 
2973 

| 2974 
| BG7S 
| 2976 

2977 
; 2978 

2379 
2980 
298] 
2982 

, 2983 ' 
2984 016624 017646 oooco0 
2985 16630 116637 O00001 017047 
2986 O16636 112637 017051 
2987 Ol6642 062716 O00002 
2988 O16646 000406 
23989 0:6650 112737 000001 017047 
2990 016656 112737 OO0006 01705! 
2991 016664 112737 OO0U00S 017046 
2942 016672 010346 
2993 O16674 O10446 
2394 016676 C10S46 
2399S 016700 113704 01705) 
299% 016704 005404 
2997 016706 062704 000006 
2998 Ol67le !10437 017050 

FO6 
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BNE 33 ;;TAB STOP 
TST (SP)+ ;;P0P SPACE OFF STACK 
BR 2s ;:GET_NEXT CHARACTER 

STYPEC: TSTB aSTPS ;;WAIT UNTIL PRINTER IS READY 
BPL STYPEC 
MOVB e(SP) aJ3TPB :;LOAD CHAR TO BE TYPED INT? DATA REG. 
CMPB ss &CR,,2tSP) 3325 CHARACTER A CARRIAGE RETLRN? 
BNE 1§ ::BRANCH IF NO 
CLRB  SCHARCNT :?YES--CLEAR CHARACTER COUNT 
BR S$TYPEX ssEXIT 

13: CMPB ALF. O( SP) TS CHARACTER A LINE FEED? 
8EQ STYPEX :BRANCH IF YES 
INCB (PC )+ ;;COUNT THE CHARACTER 

SCHARCNT: .WORD O ;; CHARACTER COUNT STORAGE 
STYPEX: RTS PC 

.SBTTL BINARY TO OCTAL (ASCII) AND TYPE 

5 REREREERR REE ERAS EERE TEESE EER TEE EEE ERAS 
THIS ROUTINE IS USED TO CHANCE A 16-BIT BINARY NUMBER TO A 6-DIGIT 
;#CCTAL (ASCII) NUMBER AND TYFE IT. 
;#STYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 
;#CALL: 
:# MOV Nu, -(SP) ;;NUMBER TO BE TYPED 
Si TYPOS :;CALL FOR TYPEOQUT 
Fs -BYTE N :;N=l1 TO 6 FOR NUMBER OF DIGITS TO TYPE 
3% BYTE >sMzl OR O 
+ ;;1=TYPE LEADING ZEROS 
if ;;0=SUPPRESS LEADING ZEROS 

;#STYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
;#STYPOS OP STYPOC 
;#CALL: 
ty MOV NIM, -<SP) ;:NUMBER TO BE TYPED 
ty TYPON *?CALL FOR TYPEOUT 
% 
:#STYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 
s*CALL: 
# MOV NUM, - (SP) ;;NUMBER TO BE TYPED 
¥ TYPOC *:CALL FOR TYPEOUT 

STYPOS: MOV a(SP),-(SP) : PICKUP THE MODE 
MOVB I(SP);S$OFILL ;;LOAD ZERO FILL SWITCH 
MOVB  (SP)+.$OMCDE+1 ;;NUMBER OF DIGITS TO TYPE 
app 82, (SP) *sADJUST RETURN ADDRESS 
BR STYPON 

STYPOC: MOVE #1, SOFILL »:SET THE ZERO FILL SWITCH 
M ;;9€T FOR SIX(6) DIGITS 

STYPON: MOVB #5, SOCNT eae ITERATION COUNT 

MOV RY) -(52) "SAVE RY 
:;SQVE_RS 
::GET THE NUMBER OF DIGITS TO TYPE 

;; SUBTRACT IT FOR MAX. ALLOWED #6,R4 
MOVB R4, SOMODE ;;SAVE IT FOR USE 
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DZDRH.P11 BINARY TO OCTAL ASCII) AND 7) 

eae Oteoee Olesne BOdbLe NOY. St SPOTRE Bry uP Tae INPUT Mee ! y ( : 
apo0 piblce OibaRs e  AGTSP Hane The od eT BEE 
3002 016730 006105 1S: (iL RS ;;ROTATE SB INTO Tate 
3003 016732 O00404 BR 33 '6O 00 MSB 
3004 O16734 OGS10S 23 ROL oR FORM THIS DIGIT 
3005 016736 906105 ROL ORS 
309% 16740 006105 POL RS 
3007 Q16742 040503 MOV RS RQ 
3008 Q16744 Oob103 | 33: ROL sR :GET LSP OF THIS DIGIT 
3009 O16746 105337 O17050 DECB ©—- SOMOLE is TYPE THIS DIGIT? 
3010 O16752 100016 BL 7G "BR IF NO 
3611 Ole754 O4e703 1/7779 te #177770,R3 iTCET RID OF JUNK 
2912 O16760 O01CO2 BNE «48 ‘TEST FOR 0 
3013 016762 005704 TST oR | SUPPRESS THIS 0? 
3514 O16764 OO1403 Bo Oié“SSs 2BR IF YES 
3015 016766 O0S204 us: INC RY ::DON’T SUPPRESS ANYMORE 0°S 
3016 016770 O0S2703 OOCO6D BIS —s-&’0,R3 SIMAKE THIS DIGIT ASCII 
3917 916774 052703 SCCLONO cS: BIS sg’ RB tEMAKE ASCII IF NC” ALREADY 
3018 017000 110337 017044 MOVB «RB, 8S SISAVE FOR TYPING 
3019 017004 104401 0:7044 TYPE —_ a $40 TYPE THIS DIGIT 
3020 017010 105337 Gi7046 75: DECB © $OCNT ‘COUNT BY 1 
3021 017014 003347 act —s«(DS {TBR IF MORE TO DO 
3922 017016 OCP4O2 BLT 3—s«&S ?BR IF DONE 
2023 017020 O0S204 INC RY 1 INSURE LAST DIGIT ISN'T A BLANK 
30-4 017022 6R 2§ :G0 00 THE LAST DIGIT 
3025 017004 012695 bs: MOV (SP)+,RS TTRESTORE 35 
3026 017026 012604 MOV (SP) +'RY t TRESTORE ke 
3027 917030 012603 MOV (SP)+'R3 TRESTORE RG 
3678 017032 016666 000002 XCO004 MOV —-2(SP) HC SP) S2SET THE STACK FOR RETURNING 
3029 O17040 Dlcelé MOV (SP5+’ (SP) 
3030 017042 00 RTI : RETURN 
3031 017044  Oo0 8S: BYTE 0  ESTORAGE FOR ASCII DIGIT 
2932 017045 009 BYTE 0 : TERMINATOR FOR TYPE ROUTINE 
3033 O17046 SOCNT: [BYTE 6 220CTAL DIGIT COUNTER 
3034 017047 ano SOFILL: BYTE 0 {ZERO FILL SWITCH 
3635 017950 coosed SOMODE: [WORD 0 NUMBER OF DIGITS TO TYPE 
203 "SBTTL. CONVERT BINARY TO DECIMAL’ AND TYPE ROUTINE 
3038 = SEEEKERAREREEAEKEA ERASER LASS RAE SERERRRERRERERERERERERESERERERES 

3039 SETHIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A S-DIGIT 
3040 TaSIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE 
3041 ?aNUMBER IS POSITIVE OR NEGATIVE A SPACE OR'A MINUS SIGN WILL BE TYPED 
3043 PaBEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE 
3043 ?#REPLACED WITH SPACES. 
3044 '¥CALL: 
3045 ry MOV. NUM, -(SP) ;;PUT THE BINARY NUMBER ON THE STACK 
2046 ty TYPDS 260 TO THE ROUTINE 

3048 017052 STYPOS: 
3049 017052 O1004G MOV —s-RO, -( SP) PUSH RO ON STACK 
3050 017054 O10146 MOV sR -C SP) ‘PUSH R1 ON STACK 
305; 017056 O!0c46 MOVs Re’ = (SP) :*PUSH Re CN STACK 
3052 017050 GIO34E MOV —s«R3=( SP) ‘PUSH R3 CN STACK 
3053 017062 O10546 MOV «RG (SP) tt BUSH RS ON STACK 
3064 617064 C1274— O20200 MOV  #2020C,-(SP)  $3SET BLANX SWITCH AND SIGN 
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DZDRH.PLI CONVERT BINARY TO DECIMAL ANC TYPE ROUTINE 

3055 017070 016605 co00e0 MOV 20(SP),RS GET THE INPUT NUMGER 
30568 017074 100004 BPL 13 -:BR IF INPUT IS POS. 
3057 017076 OOS4OS NEG RS 7;MAKE THE BINARY NUMBER POS. 
3058 017100 j1276b— oocoss oofco MOVB = &&*- , LSP) »:MQKE THE ASCII NUMBER NEG. 
3059 017106 O0S000 13: CLR RO ZERO THE CONSTANTS INDEX 
3060 017110 012703 017266 MOV #$0BLK,R3 ::SETUP THE OUTPUT POINTER 
3061 017114 112723 onoc4o ; MOVE a’ ,(RQ)+ ;;SET THE FIRST CHARACTER TO & BLANK 
3062 037120 Oo0SO0e2 es: CLR Re *:CLEAR THE 89CD NUMBER 
3063 Ol7lee O16001 o17256 MOV SOTBL(RO),R1 “GET THE CONSTANT 
3064 017126 160105 33: SUB R1,RS -:FORM THIS BCD DIGIT 
3065 017130 ode4d2 BLT 4§ -:BR IF DONE 
2066 017132 O0S202 INC R2 *: INCREASE THE BCD DIGIT BY 1 
3067 017134 000774 BR 3$ 
3068 017136 060105 4g: ADD R1,RS -:ADD BACK THE CONSTANT 
3069 017140 005702 TST Re CHECK IF BCD DIGIT=0 
3070 017142 O0100e BNE cs FALL THROUGH IF O 
3071 O17144 105716 TSTB. ss (SP) -:STILL DOING LEADING 0’S? 
3072 017146 100407 BMI 7§ ::BR IF YES 

' 3073 O17150 106316 S$: ASLB = (SP) > 31450? 
3074 017152 103003 BCC bS BR IF NO . 
3075 017154 116663 000001 177777 MOVB «1 (SP) .-1(R3) ?:YES--SET THE SIGN 
3076 O17162 OSe70e 000060 bS: BIS £'0,Re *:MAKE THE BCD DIGIT ASCII 
3077 017166 OSe702 ood040 75: BIS #’ 'Re *:MAKE IT A SPACE IF NOT ALREADY A DIGIT 
3078 017172 110229 MOVB Re [R3)+ PUT THIS CHARACTER IN THE OUTPLT BUFFER 
3079 017174 005720 TST RO)+ -: JUST 'NCREMENTING 
3080 017176 Oedde7 o00010 CMP RO, #10 CHECK THE TASLE INDEX 

| 3081 017202 002746 BLT 2s GO DO THE NEXT DIGIT 
3082 017204 0n3002 BGT g$ :GQ TO EXIT 
3083 917e06 0O10S0° MOV RS, Re ::GET THE LSD 
3084 017210 000764 BR 6$ GO CHANGE TO ASCII 
3085 O17ele 105726 8S: TSTB 3s (SP) + *:WAS THE LSD THE FIRS! NON-ZERO? 
3086 O17214 100003 BPL 9 -:BR IF NO 

_ 3087 017216 116663 177777 177776 MOVB -1(SP),-2(R3)  }:YES--SET THE SIGN FOR TYPING 
2088 017224 105013 9S: CLRB ss (R33) SET THE TERMINATOR 
3089 017226 012605 MOV (SP)+,R5 POP STACK INTO RS 
3090 017230 012603 MOV (5P)+/R3 >:POP STACK INTO R3 
2091 017232 O1269e MOV (SP)4/R2 *:POP STACK INTO Re 
3092 017234 01260! MOV (SP)+/R1 POP STACK INTO RI 
3093 017236 012600 MOV (SP)+'RO *:POP STACK INTO RC 
3094 017240 104401 017266 TYPE sDBLK NOW TYPE THE NUMER 
3095 017244 016656 O00002 op0c04 MOV 2(SP),4(SP) >:ADJUST THE STACK 
30% 017252 012616 MOV (SP)4? (SP) 
3057 017254 os000e RTI :RETURN TO USER 
3098 017256 023420 SOTBL: 10000. 
3399 017260 001750 1000. 

017262 000144 100. 
017264 o000le 10. 
01726 OOCcO4 SOBLK: .BLKW 4 

.SBTTL TRAP DECODER 

3 3 EE 3 64838 E1111 HE EEE 
;#THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP” INSTRUCTION 
;#AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 
;#OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
;#GO TO THAT ROUTINE. W
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CDRH. PL] TRAP DECONER 

2111 
3112 017276 O:0046 $7RAP: MOV 80, -(SP) ::SAVE RO 
3113 017300 016600 002002 MOV 2($P),RO -:GET TRAP RODRESS 
zi tee 00574 1ST =(RQ) ; ;BOFKUP BY é 
115 617206 Ill MOVE (RQ), RO ::GEf RIGHT BYTE OF TRAP 

3116 017310 006300 ASL RO ::PCSITION FOR INDEXING 
3117 617312 916009 017332 MOV STRPAD(RO),RO ::INDEX TO TABLE 
3118 A17316 o06200 RTS RO 260 TO ROUTINE 

3:20 
sie ;: THIS IS USE TO HANDLE THE "GETPFI™ MACRO 

3123 917320 015646 _ STRAP2: MCV (SP). -(SP) »;MOVE THE PC DOWN 
3124 017322 O1lbfo0 Uuuuei 200002 MOY 4cSP) 2(SP) *MOVE THE PSW DOWN 
31g 017330 o00002 RTI ;:RESTORE THE PSW 

sie? .SBTTL TRAP TABLE 

3129 -#THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTIN”3 CALLED 
3130 BY THE “TRAP” INSTRUCTION. 

132 : ROUTINE 

3134 017332 017320 $TRPAD: .WORD S$TRAP2 
313S 017334 O16404 STYPE ;;CALL=TYPE TRAP+1(104401) TTY TYPEQUT ROUTINE 
3136 017336 016650 STYPOC ::CALL=TYPOC  TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZEROS) 
3137 017340 016624 STYPCS ::CALL=TYPOS | TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZEROS) 
3138 017342 016664 STYPON ::CALL=TYPON  TRAP+4(104NO4) TYPE OCTAL NUMSER (AS PER LAST CALL) 
3133 17344 017052 STYPOS ;:CALL=TYPDS § TRAP+S(10440S) TYPE DECIMAL NUMBER (WITH SIGN) 

3141 
3142 017346 016106 SROCHR ;;CALL=ROCHR = TRAP4+6(104406) TTY TYPEIN CHARACTER ROUTINE 
3143 017350 Ol6142 SROLIN ;:CALL=ROLIN  TRAP+7(104407) TTY TYPEIN STRING ROUTINE 
The 0173S2 016302 SROOCT ::CALL=RDCCT § TRAP+10( 104410) READ AN OCTAL NUMBER FROM TTY 

2145 0173SY 012434 RCVP  ;;CALL=GETRC  TRAP+11( 104411) 
3147 017356 Ol2232 XCVP  ::CALL=GETXC = TRAP#12( 104412) 
3148 017360 015314 SEOP =: :CALL=ESPCAL TRAP+13( 104413) 
3149 017362 O14'46 SWRCAL ;;CALL=SWCAL  TRAP+14(104414) 
3150 017364 014164 HALTER ;;CALL=HALTCL TRAP+1S5(104415) 
3151 017366 913772 IOTRD ::CALL=IOTT TRAP+16( 104416) 
3152 017370 014eS2 RESETR ::CALL=RESETC TRAP+17( 104417) 
3153 -SBTTL POWER DOWN AND UP ROUTINES 

3155 +3 SRERSREAERERERE RAKES REAR ARRS SERRE RERAE RSE RERESE ESKER ESRRAEERAES 

3156 “POWER DOWN ROUTINE 
3157 017372 012737 017532 000024 $PWRON: MOV SSILLUP, QSPHRVEC ;;SET FOR FAST UP 
3158 O17400 012737 COO340 0000c6 MOV #340, DEPWRVEC+2 ;:PRIO:7 
3159 G17406 O10046 MOV RO, -'Se) -:PUSH RO ON STACK 
3160 O17410 O10146 MOV R1'-.5P) PUSH R1 ON STACK 
3161 O17412 010046 MOV R2, -(SP) -:PUSH Re ON STACK 
3162 O17414 010346 MOV R3,- (SP) -:PUSH R3 ON STACK 
3163 O17416 O10446 MOV RY) --(SP) : PUSH RY ON STACK 
3164 017420 O10S46 MOV RS: -(SP) ::PUSH RS ON STACK 
3165S 017422 017746 161512 MOV JSbR, -(SP) ::PUSH JSWR ON STACK 
2166 017.26 O10637 017536 MOV SP. SSAVRGE : SAVE SP 
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3167 O174932 012737 017444 900024 MOV SSOWRUP 2ePWRVEC ;;SET UP VECTOR 
3168 017440 900006 HALT 
3188 O17442 900776 BR .-2 »sHANG UP 

317] s  FREEAEREREERALHERELERAFERRELFAARLEREELERELARKLLELALLFRAL ESF SHS 

3172 “POWER UP ROUTINE 
3173 gum 912737 017532 COCCE4Y $PLRUP: mov aS ILLUP, gePHRVEC spSBT EOR FAST OWN 

f ’ z) 
qin Ried Mactacig Bi cesp CLR g20V8 **WAIT LOOP FOR THE TTY 
3158 0174%6e O6S237 017536 i$: INC SSAVRE -- WAIT FOR THE INC 
3177 017468 001375 NE 1$ -:OF WORD 
2178 017470 012677 161444 MOV (SP)+, aSWR ->POP STACK INTO aSWR 
3179 O17474 Ol2b MOV (SP )+.R5 -:POP STACK INTO RS 
3180 017476 Olced4 MOV (SP)4'RY >:POP STACK INTO R4 
3181 0:7500 O126C3 MOV (SP )+,R3 -:POP STACK INTO R3 

, 3182 17592 O1e60e MOV (SP)+ Re :;POP STACK INTO Re 
3183 017504 012601 MOV (SP)+'RI -:POP STACK [NTO RI 
3184 017506 O12600 MOV (SP)+'RO *:POP STACK INTO RO 
318S 017510 012737 917372 ooDne4 MOV #SPWRON G¥PURVEC Ages YP THE POWER DOWN VECTOR 
3186 017516 Ole737 O20340 ocd0es MOV 8340, Q8PWRVEC+O ;:PRIO: 
3187 017524 10440) TYPE. ‘REPORT THE POWER FAILURE 
3188 017526 017540 SPWRMG: .WORD  SPOWER ;;POWER FAIL MESSAGE POINTER 
3189 017530 ocodce RTI 
3190 017532 ooc0cd SILLUP: HALT +s THE POWER UP SEQUENCE WAS STARTED 
3191 017534 000776 BR .-2 :: BEFORE THE POWER DOWN WAS COMPLETE 
3122 617536 oo00000 SSAVRE: 0 >:PUT THE SP HERE 

_ 3193 917540 905C1S c47520 C4252" S$POWER: .ASSIZ <15)<12>"POWER™ 
3:94 017546 O00122 
3195 EVEN 
319 296951 JEND 
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MODE  OCHHOY 72373 
BISR 007260 1235 12508 ; 
BIT0 = 009001 1348 «3910 77H=— 900.-—'—s903s«s1329)sH33)s1H328)=— 153 sSES)=s1b12s«1633—Ss«1789 

1793, «1854 = 18SSsCaBTe?=S1873«1B7ES «1904S 1948S 2238 
BITOO = 000001 14s 134 720s 778—Ss1819—s183S = 19321950 «1978 = 1998 
BiT01 = co0dde le3e 133 
BITO2 = OOOO0Y leee = 132 
BITO3 = 00000 lele = 131 
BITOY = 000020 ede 130 
BITOS = 000040 1198 129 
BITO6 = 000100 1188129 
BIT? = 178 13? 

108 = lies 1613 «16411926 = 1956 = 1972 2003 
BITOS = 001000 1158 = 125 
BIT] = 900002 1338 «1814 =©61854 ~=—:1856 
BIT10 = 002000 1148 2640 
BIT11 = 004000 1138 1182 1284 2722 
BIT12 = 010000 1128 ; 
BIT13 = O20000 llie §=©942 «995 s11Ds—s«éREZ)—Ss13HL)=S 2257 ~—s75R 
BIT14 = 040000 lide §6972—Ss«te00Sstet?,—S saa? s1HOL = 22858704 
BITIS = 100000 1098 _%63 
BIT2 = OOOO0Y 1328 2198 
BIT3 = OOO0I0 1318 
BIT4 = 1308 
BITS = OO9040 1298 
BIT& = 000100 lees 343—i=S19s—i‘CSP— (7S 7HHSC<i«i‘i SCH)? s1HYs143B 1S 

is34—s-15S52—Ss«853.—s«aSSSSssSBPSCS72—s«aS739s—«aS7Be—Cs«édH7@~=Ss«d1GBY=Ss«d1708-—Ss«d713~—Ss«L'720 
Wig 1614 1853 1e54 1856 abe 1872) i739 1878 2033 ONS et) e078 

BIT7 = 906200 le7e = 743,—s«d1349)s1S34 0 2118 = 2149 2279 ; 
BITB = QO0400 lobe 24s 1131 1187) s1193. 1226) Te3d. «= 1302, «1310 s137' = :1379 14181426 

issu —s-1552,—Ss«dS53.Ss«éSSSSs«édS7B~=Os«éM'S73”—é—«dS7WeSsdS9Ss«iS97—s—sC*CEC“#=(‘éiéCSD:Cs«dHEDSsLG ZO? 
1684 1708 171: 1720 1810 1814 1853 1854 1866 1872 1873 1878 1902 
1924 61948 = ae = 2033) 04S = 2070 = e075 = abe 

BIT9 = 001000 125s 
BMODE 04416 727, 742B 744 
BPTVEC= 000014 1418 

007574 134113938142 
BSR14 016104 2766 42 «2779—Ss«27338 
BSRIS 016072 2753-87778 
BSWR 001300 24Be «= 49S# SB HID YIN = BHRS 
CHAR 001270 o44e «22784 2275 e262 389284 = ae? = 2291 )=S 2299S 230223068 «= 2308 «= 2313¥ = 2314 
¢10 005700 $29 10178 
CKADR 013264 380 4oB 456 (HG 23H 
CKADRE 013430 2244 22718 
CMODE 44 731 s 
COMP 004314 681 (692 7068 
CR = 000015 498 2949 2959 
CRLF = 000 Sos 2920 48©— 2959 
OoIse = 177570 cos = ig4 24 
DECP 004 678 = 7038 
DISLGH O0S604 921 9858 
DISPLA OO1142 is4e = 294% = 302 = 496 = 27338 
DISPRE O00176 ope = 302 
DISTTY O0S624 925 9928 
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183 
281s 

21-SEP-76 09:52 PAGE 62 

248 
C62 

806 

988 
896 

415 

2839 

731 

10S2 

1005 
304 

499 

729 
861 

LO6 

e034 
2710% 

1633 

768 

B2e 

64S 

319 
937 

31488 
27 lee 

31518 

823% 

787 

923 
989 

2715 

1405 

927 
985 992 1001 1004 1017 1150% 



MAINDEC-11-DZDRH-A 
OZDRH.P11 

PATTRN 001230 

PC 27009007 

PIRQ = 177772 
FIRQVE= 000240 
eoere= Geers 

BPREXT Boden 
PRO = 000000 
PRi = O00C4O 
PRe = 900100 
PR3 = 000140 
PRY = 0002 
PRS = 900240 
PR& = 000306 
PR7 = Q00340 
PS = 177776 

PSH = = _-177776 
PSUR 0041 
PTRM 001246 
PTRS 001250 
PWRVEC= 000024 
Pl 007310 
P13 007354 

| Bit 907360 
P1S 007366 
P16 007432 

| £12 007424 
P18 007442 

1 P19 007460 
Pe 007316 
P20 007550 
Pel 007SS6 
P22 007376 
P23 007404 
P24 007600 
Pes 007606 
F2e6 CO7666 
P27 007674 

| P28 007702 
Peg 007742 
P3 007324 
P30 00777e 
P31 007774 

| P32 007630 
QE 003434 

'RCSRA 001204 

RCVP 012434 

gee 

bos 

MACY11 €7 (722) 
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S83 
74 

21-SEP-76 09:52 

649% 659% 
M3 779 
YeBs 4S6% 

1382%  2249% 

763 893 

701 704 

719% 755% 
1666% 1673% 
2027% 2034% 

1080 1093% 
1096 1104% 
e86% 3157% 

1358 

4Oex 799 
1187# 1189 
1SSee 1553% 
1613 1619 
2150 2155 

MO6 
FRGE 64 

a. 
cede 3325 

eebee e27c% 

1486 1S03 

707 

758% 769% 
166S%  1704# 
2046# ?2O06b# 

1107 

3158%  3167% 

875 888% 
1193% 1223 
1SS4 1S63% 
1630% 1631 
2158 

688 

7b 
2664# 

1683 

889% 
1709% 
207 1% 

3173% 

894 
leebs 
157e% 
1635 

691 
57% 
26674 

1719 

{046% 
1714% 
2076# 

3185% 

900% 
1228 
1$73% 
i641 

695% 

786% 
677% 

1759 

1062% 
1721% 
2083% 

3186% 

903% 
legl# 
1S75 
1663# 

696% 

792% 
eb8e 

1776 

1239% 
1809% 
2437% 

104e 
1237% 
1S86# 
1672% 

700% 

10262 
29278 

2044 

1439 
1823% 

1120 
1244# 
159S% 
1684% 

703% 7068 

11864 1185S# 
e934# 8 eS4is 

2081 

1SS1# 1564% 
1852 l1864%# 

1104% 1126 
1472 1482 
1597% 1599 
1708% 1713% 
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RORFA OC01e06 2lls 460% Bel 868 877 895 991 1139 1150 1192 1299 1498 15°96 
1664 1686 1701 

ROCHR = 104406 354 28e3 31428 
ROLIN = 104407 $20 566 $90 8i4 2866 31438 
ROOCT = 104410 37 389 426 454 467 S82 2325 2358 31448 

REDMOD C0S106 838 e558 
REPPAT 005300 840 9198 
RESETC= 104417 986 1516 1533 1550 1791 1812 1833 1851 2092 31528 
RESETR O142Se 24578 3152 
RESVEC= 000010 1388 
RET 01S40e 2643 26568 
RETCON 015404 2641 26588 
RET 015334 eb44s 62683 
RSTART 003060 33 4838 2286 
RSTe 093264 S01 Sils S58 
RVT 001210 2138 336% 340% 886% 1235% 1665 1703 el63# 2164 2167 2169 2217 

RVTP 001266 eYee 1709 2160 2lbex 
RVTe OOlele2 el4e 336 337% 41% 887% 1236% 2164%  2165% 

RXMIT 007470 86 1357 13898 
=~000000 S38 355% 356 364 379% 382 390% 391 398 406 416 417% 418 

427% 440 441% 442 4SS% 458 459% 460 468% 471 472% 473 Seek 

S23 Se4 S28 S32 S36 S40 S44 S46 5S] $53 567% S68 S70 

$73 591% S92 $93 S95 815% B16 817 819 geS*# 1665% 1669 1670% 

1703% 1726 1728% 1729% e2026* 2030 2031% 2065* 2088 2us0x  2091% elc4# 212e5% 

2leb e155 e2156% 2157 2238 cette 2253 e255 ec57 2259 e674# 2677 2863 

2667% 2870 e886 2910 2e9ll*# 29le 2e915* 3049 3059 3063 3079 3080 3093# 

R1 =700N001 608 313% 382% 435 436% 437 1726 1728 208s8x 2089 2090 ellee e2117% 

2118% 2128 2130 el43e e2148* e2149% 2160 ele 2864 2868% e872ee e874  2876% 

Re =7000002 618 2865 2869# 2873 2875 2877 e883 ess4* 3051 3062  3066% 3069 3076% 

3077% 3078 3083% 3091# 3161 3182 
Re =7000003 bes 2818 2819% 2820 e8e4* 282S 2829 2832 2834 2836% e84le e2843%  e299e 

3001 3007 3008* 3011% 3016*  3017% 3018 3027+ 3052 2060* 3061%  3075%  3078% 

; RY =7000004 638 2993 e99s*  2996* 2997 2998 2999 3013 3015%  3023%  30c6* 3163 3180% 

RS =%000005 648 2994 3000 300e% 3004%  3005* 3006 3007 3025% 3053 305S*  3057#  3064* 

3068* 3083 3089*% 3164 3179# 

"RE =%00 658 273% 274% 275 323% 237] 2383% 2384 
R7 27000007 66% 
SAVPC § 001276 2478 

006664 1e098 §=61218 
SISM 006352 1138@ §=1201 
SLERR 006450 1020 1156 11598 
SMSST 001252 es4# 1094* 1106 
SMST 006312 1044 11178) leel 
SNDPAT 004322 620 7198 
SP =7000006 678 77% 29k 239% 303 355 379 320 427 455 46 483% See 

567 83 591 815 953% 959% 100i# 1051 1068 1079% 1080% 1093 1094 

1095 1096% 1104 1105 11064 11078 171% 11778 12738 1e79% 1368% 480% 1489 

1496% 1506 1753% 1762 1769% 1779 el8le e2188% 2199% e2lSs e3eb e331%  2337% 

e3se# 2359 2377% 2306# 2649% 2671% 2709% e7le e714 715 2732 e734# 62749 

2774# 2803% e804#  2807* 2808% 2818%  eBc 2836 2837% 2338% 2843 e844 eB4S% 

CB46# 28618  ecBb2% c8b3# c8b4# cB65*  cBb7 e870 2878% 2879 288) eB8e# 2884 

2885 eBE5 e910* 2311 e3ie# = 2914 e9ts e916# 2918 2920 e3ee 2928 2930% 

e93e# 2940 2944 2948 294g 2953 e984# 2985 2986 e987% 2992% 2993% 2994# 
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3000 3025  30e6  30e7  3028% 3029 3049# 3050 3051# 30S2e# 3053 3US4# 3065 
0?
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3058 071 30738 3075 308S 3087 3083 3990 309: so9e 3092 303S*  3C36s 
Sliet 113 Sl23e  3124# 31598 31608 31618 a3l6e# 316s# 3164# 3165# 3166 31744 
3178 179 3180 3181 3182 3183 3184 

906216 11208 sel 
006360 11408 
006364 i428 
006372 11448 
006410 11808 
006614 1183 
006402 11478 
006440 11S2 
006324 lle4e 
006622 11898 
006530 11928 
006544 1145S 
006670 lelle 
C06576 12138 
0067c4 1e14 
006732 le2bs 
006740 le28e 
006746 12318 
006332 11268 
QOES4O 11308 
007022 1e408 
007024 leyes 
006716 12198 
007042 le46e8 
907056 1e49e 1256 
007065 leSes 1286 
007102 12558 
007112 1eS88 1285S 
007122 1250 lebis 
001254 e3Ss 1083% 1095 1105# 
014644 1232 1e4%6 26398 
015224 26008 . 
001262 e40e jie3e% le46# 1249 1eSee §=1279 1290# 12918 
901100 428 e77 483 1051 1068 
001306 30 36 2708 
006064 $30 losse 1076 
005770 S26 104ee 1077 
177774 C38 
O14644 25988 
006 162 S42 10768 
O0becb2 1092 11018 
001506 3088 
001S34 308 3238 
OOl1e72 e4ss U7 500 
001540 321 3268 
104414 932 S41 92 971 994 1159 1181 1199 1215 le61 1283 1336 1360 

1490 235) 2639 2702 274s e777 31498 . 
001140 1838 27s e334 23S 301% 330# 658% 689 S42 963 9r2 93S 1160 

1182 1200 1217 lebe 1284 1337 1361 140} e414e 24939 2640 2704 2722 
e7Se e778 3165 31768 

014146 e4!e@ = §63149 
000174 evs 301 
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SWREQ 001302 98 330 495 * 2352 2359s 
SWRSET 013720 2300 23468 
Su = 000001 1068 
SOO = 000001 99 106 
SuOl = O00C0e gse 105 
Sade = OOOOCY Qe $04 
SwO3 = OO0010 938 103 
SxO4 = 000020 gee 102 
SwOS = OOOOND gis 101 
woe = 000100 gos 100 
Su0? = QO0200 ass 99 
S08 = OOO400 sss 8 
SWS = 001000 ave 9? 
SW1 = Q00002 1058 
SW10 = 002000 Gos 
SW11 = OOOO ass 
SW12 = 010000 B48 
Swi = O20000 838 
Swi4 = O40000 B28 
Sw1S = 100000 818 
Su = OOQO0N 1048 
Su3 = OOOUIO 1038 
Sa = OO000D 1028 
SUS = OD00N0 i0l8 
Sw = 000100 1008 
Su? = OO0CD0 998 
SuB = OOCOD 988 
S49 = 001000 978 
SXNO_ 901250 2388 «1138# 1196% 1211" 1213 1259 TABLE O14270 sia S38—(i‘7GHsC(<i«é‘BCdGSSCdL'H2Ss«1233 
TABLEF 014642 1023 «114412421255 S958 
TABLEP O012N cops «S48 976~Ss«*S78#® = RO# §=LOL7?.——ié«édL DDD 

1172, 11e4e® «12338 «= 1242se47e 124912538 
TBITVE= 000014 1398 

014270 655 1328 «1434 BU738 
TEXTE 014642 651 1330 1442 1457 25968 

001232 onse «598s 4s SDH = BS] GSS 785 
1359 1368) 1434" 14361437" 14421456 

TKV 001214 2168 448 416% 487% S18# 
TKVEC = O00060 1468 

Tkve 01216 ci7@)0 ee HSH 48H 419% 
TPVEC = QOO0GH 1478 

= 900034 1458 = 2838s 
TRTVEC= OOOOL4 1408 
TSTFLG OOM614 Me 860 756i77S—ti‘é‘ét DN 
T5T1 010060 14778 
TST10 010465 16098 
TST11 010526 10288 
TS112 010600 16598 
T5113 Si0716 16988 
75714 011060 17508 
TSTIS O11120 17678 
TST16 011152 17848 
TS? Ql ele 18048 
TST = 10120 14948 
T5120 OL Le7& 18288 

1247 

1023 
12SS 

789 
1457 

24728 

1025# 
1273 

73C# 
1461% 

1142# 
1292s 

1328# 

1144 

1330 

1151 

13S2 

1153% 

1354# 
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TST21 011330 1B4Ge 
TSTe2 = 91143C 18698 
T5723 011512 18998 
TSTa4 011536 19218 
TST2S OLE 7b 19438 
TSTe = 11650 19678 
TSTe7 011710 19888 
1573-10152 1S!18 
T5130 O11 762 one0s 
TST31 012074 20608 
TSTe © -010220 18298 
TSTS § —-0108S2 15458 
TSTB 010352 15598 
TST? O1CNS4 15938 
TTYPAT 001236 2e7e = 599% «= 2295) 229He = Z10* «211 §= 2312 ©9214 
TYPDS = 1O4405 2650 2720-31398 
TYPE = 104401 4 80 350i 8B H7i7Ds—(iH 893 H— wR 

46 503 S12i(isSL C578 6 605 02 9 95 949 8955 
14? «1064S? s1140— «163s? 1173, 1209S 26S ss1289s1275— 13 
1364 «1393, PI7hCs«Ci2BY 2191 2205 2210 2220 2240 2265 2294 

TYPON = ID4HO4 31388 
TYPOS = 104403 31378 
KCSRa 001174 8 # 471# S59 600% 601 720% 743 7538 7b 774% 776 

783. «1058 «= «1302 «61305 =: 1310 «1312 0 1323% «1344134913718 «137513798 
142e1 0 1426# = -1433# «14938# «= 1459% 91745) = 1755) Ss«s1789e «=«1793)Ss«1810e «= 1814 = 1816 
1eS3# 1e54# 1855 18634 18724 1873 1875 18868 190i 1902% 1903 19238 
1996 «= 1932 s1SHSe# «= 1946) 1950 1956S eee «= 2033% §=«cONS# §= 070% §= 2075 «= e082 
2119 214 = le? 

XCVP 012232 2110s 3147 
XDBRA OO!176 cuss 473# «= 7378 «= 74S# 0765 779% «= 1352e §«=1436# «= LNS6# §=«1771-—=Sts«183S 19698 

1972, 1978 = 1990 19911995). 2003 
XNO 001256 2378 «13204# §=1333# §«1395* §=1397 0144S 
XRCVPT 012630 2134 2166 = 21758 
XVT_ 001200 2078) «334% «= 338% = 7518 «14308 «202 2206S 2131# «2132 21952137217 
XvTP OD 1264 euie 2071 2128 21308 
XvT2 “901 efte 208s 83340 33Se# «= 339%) 752%) = 77H = 7B «LNB «21328 = 21338 
SAUTOB OO1134 1808 
SBDAOR 001.22 1758 
SEDDAT 001126 1778 «1517 1518% 1519 1554% 754 1S76# 1578 1816 1835%  1855% 1555 1S 

1875#  1876% 1878 2119%  21e0% giel* gicet ele3# e2leb* 2131 2138 e1s0# 
elSe# 21S3# e2154# 2157# 2163 88 2203 

SCHARC 016620 # 293S% 2942 2e951# 29568 
SCKSWR= k#kete 3142 
SCHTAG 001100 1638 272 273 281 2867 288 
$CM1 = 000001 1958 198 

= 00000e 1988 1968 
$CM3 = 000001 1938 95 
scm == 000001 1968 1978 
SCRLF 00117! 1998 e2e0e2 2e94 29e4 2959 
SOaLK 86017266 3060 3094 31028 
SOCAGN 015500 e666 2675 26818 
SCTBL 017256 3063 30988 
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OZORH. P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

EO 015470 778 
SENOCT 015436 6688 
SENONG 015507 2670 268S8 
SENULL 015504 2673 eb84s 
SEOP 015214 26388 3148 
SEOPCT &15430 ec66Se 2669 . 
SERFLG 061103 1668 2694 2718 e7e0e &737 2746* 
SERMAX 001115 17ea = e337 
SERROR 015706 4 =P e74Sa = e747 
SERRPC O01116 1738 4 862749% 86027508 8 2774 
SERRTB 001306 2668 
SERTTL OOllle 1708 49S# 940% 1180 ie8e# 2649 2748% 
SFILLC 001156 1918 2928 2359 
SFILLS 001155 1908 2959 
$GDADR 001120 74a «(«1472% )=174S5# = e7# = 1S8# = 2181 . . 
$GDDAT 001124 1768) «6e110®) =«6elll® = alle Ell3e® 2@114*# eliS#® e2ll6# el4i# elsee 2143 2144s =e 4s# 

214% e147% 2198 2199 
1 $GETY2 O15 eb748 
$G = etett U 3141 
$3 = 900001 . 14 
SHIOCT 016402 eo33#  2B8es 
gICNT BOL 1678 7agt 931+ 933 935 026% 1927 1031%# 2726 2727 2729% 2736 
ILLUP Q1 3157 31 31908 

SINTAG 001138 igis 
SITEMS 001114 1718 
SLF 001172 eCOe 2842 e359 

, SLPAOR 001106 1688 eB8e 1478% 17518 27328 2734 2736 
SLPERR 001110 1698 
SMAIL = #eeeEE UJ 2732 ese 
SMXCNT €iS704 2730 er lks 
SNL = Se 1898 2930 235. 
SNWTST= 00000! 14748 «6.14918 =6918088 1Se6e 15428 15668 16908 18068 16258 16498 1651 16888 1630 

17478 «617648 8617818 «618018 18258 18438 16668 18898 1891 19188 19408 19648 19858 
e0l08 eOie e0S0s e0Se 

SOCNT O17046 e991# 30e0# 30338 
SOMODE 017050 2986% 29°0% 2995 e9398# 3009% 30358 
SOVER 0156790 2705 e716 e728 27338 
sPAssS 091!00 1648 4e4# 14078 S14 1531 1548 1786 1806 1831 1849 eb42#  e2662e%  2663% 

2671 eb84 e724 2737 
SPOMER 017540 2188 31938 
SPWRON 017372 28S 3157@ 3185 
SPWRNG 017526 31888 
SPHRUP 017434 3167 31738 
SQUES§ 001170 1988 2827 e985 
SROCHR 016106 28038 3142 
SROCEC=S eeeeeE U 3145 
SROLIN 016142 e818% 3143 

T Ol e818 3144 
SREGAD 001160 1938 
SREGO O0116e2 1958 496 
SRTHAD 01550e 26838 
GREAR = HEEEEE LJ 3145 

SSAVRE= seteae LJ 3145 
SSAVRE 017536 3166% 3174 3175% 3176% 31928 
SSCOPE 015524 e793 e70le 
SSETUP= 000017 2698 278 279 28! 283 285 287 288 2&S0 270e 
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OZDRH.F:1 CROSS REFERENCE TABLE -- USER SYMBOLS 
SSTUP = 177777 2698 
SSVLAO 15660 2713. 27318 
SSWR = 064000 2h 613i 

1399 = 161016291660 
1922 «194419681989 
e697 «2698 «= 2704 = 716 

SSWRMK= 000000 2698 
MPO 001274 246e 16318 1632% 16338 

STIMES 001166 1978 2878 «15iee = 15308 
26618 27218 2727 27308 

STKB 001146 1968 437% 2278 2807 
STKS = OO1144 18Se 3438 a77e# = 435% 
Ss" OO11E4 198 1729 20308 2091 
STN = 000032 ize 1474) T4°Be 1491 

l 1918 192e8 1940 19448 
STPB 001iS2 1888 YY°H 8 8ePP8ek 8 6294Be 
STPFLE 001157 1928 e353 
S$TPS 001150 1878 44Q# 2230 2346 
STRAP 017276 283 3ll2s 
STRAP 017320 3ie3¢ 3134 
STRP = 000020 31e78 31368 31378 3138s 

31498 31508 31Si# 31Se8 
| $TRPAD 017332 3117 31348 
STSTNM O011Ge 1658 e660 2694 eval 

| STTYIN 016272 2819 2820 e646 28498 
STYPEN= xe#2%% U 3140 

' STYPOS 5170Se 30488 3139 
'§ 016404 29068 3127 3135 
STYPEC CJ6SS4 2927 2934 2941 eS4o8 
STYPEX Ol166e2 e352 23s4 29578 

, STYPOC 016650 e989e8 3136 
STYPON 016664 e3918 3138 

1 STYPOS O16624 2984s 863137 
SXTSTR 015536 27078 
SSSET4¥= 000000 26768 
SOFILL 017047 e985 2989% 2999 30348 
GYHOCAT= #ee2e4e4 U 2704 

= 917550 178 238 coe e398 
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1862+ 

1542 
16998 
1866 
e0els 

31458 

1530 
1847 
e684 
2736 

1993 
1847# 

c438% 

15468 
1747 
18708 
2050 

3146 

3538 
10678 
24368 
3191 

31478 

3618 
11708 
25998 

1$79 
1990 
e636 

206.4 

18708 
1764 
19008 

31488 

3768 
11768 
26188 
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DZDRH.P11 CROSS REFERENCE TABLE 
CONNEN le 14984713 

111318961317 1387 
262) 

ENDCOM le 149% 481 617 
11S) 1298S 13et) 1331 
e625 

EOPM 6 B62Be = 2639 
ERROR Hye 148715041522 

1 179% «61618 =—«1838 
_ 2038 E085 

| eSCAPE lg 1438 
GETPRI 1g 1498 
GETSWR 1g i498 
NTAGS 1528 )=— C2 

T ls = 1998 
NEWTST le 1498) 14748491 

1781 180i = 1825) 1u3 
POP le 1498 «2884 «= 3983 
PUSH le 1498 2863 3048 
REPORT 1g 1498 
SCOPE W4e «1494 1511-1529 

1451869) 18891821 
SCOPM 6 2689" «2702 
SETPRI is 1498 
SETTRA 31278 «9313 «©3137-3138 

TUP ie 1498 = 270 
SKIP ls 1498 
SLASH le 1498 
SPACE —«-1498 
STARS ig 149% 158 201 

e391 2% 1 30. 3106 
| SWRSU i 1438 ee9e 
| TRNTRP 31278 
TYPBIN 1s 1498 
TYPOEC 1e 1498 2649 2671 
TYPNAM 18 1498 

| TYPNUM ls 1498 
TYPOCS le —-:1498 
‘POCT 1 1498 953 9s9 

TYPTAT 48 1498 
46 

WARN ists 1651 1690 1891 
SEODT ls 
SSCMRE 1568 19S 

' SSCMTM 1S&8 196 
SSESCA 18 1498 
SSNEKT 1s 1438 | 1474 149] 

180 
SSSET 31278 §=63136 3137 3138 
SS=HIF its 149 

1001 
358 

1269 
i908 

1508 

3339 

GO? 
“76 09:52 PAGE 72 
NAMES 

709 795 
1737 2097 

718 797 
1743 2108 

1542 1566 
1918 1940 

1$S3 1699 
1988 

3143 3i44 

149] 1493 
16¢7 1649 
1843 1845 
2019 2e0S0 

1177 1272 

37e 363 
604 80e 

1364 2175 
2379 2432 
2052 

1542 1566 
1918 1940 
314s, 3144 

1625 
2010 

1649 
2050 

2188 

421 
9SS 

2209 
e759 

1649 
2050 
3149 

1688 

2195 

431 
997 

ece0 
2769 

1688 

3150 

1747 

1804 

3151 

1S4y 
1764 
192 
2811 

2331 

444 
1047 
2240 

1747 

3182 

1764 

2337 

4S0 
1064 
2265 

1764 

3152 
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OZORH.P11 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 
ROD 323 417i GK S972 SOC 790-1022 ss1153s «84 «= «dese «1252128: =~ 1292 

13541437, MEL 2126 = 2133) 2157) 216S 2383) E379 291B «= 2587 = E387 = 3088 
as ell? lee 2123 21NB 2153 2154 = 2310231] e312 B72 B74 B76 
ASR 2113. 2114 21S) tle L4H 21NS NGS C217 
BCC 3074 
BCS 381 429 457 479 
BEQ 399 SOL S60 639 652 675 6782 689 744 856 859 Bb2  %4 993 

1018 «1043, 10581145) 1183) 1350 1520 1535 1556 = 1579 Ss 1614 = «1636S 1815S = 1836 = 1857 
1879 -:927, 1951 = -1973, «1897 2128) 2161 = 8239S RS SB) = 2302) 2303 2390) 8392 2413 
e42h 86 BY = 675.719.7254? 283387 = 291929543014 

BGE 2204 e7eB 2835 
BGT. S47 S71 886 820-2260 2303 ab 30213082 

~ ( 

BIC 343 «519s -7hHCsC“‘t?@BéOO| OOD O13) 193s: 1232S 12391244 1379 «142143314339 

BITE eave 
E S54 

BLOS 2821 
BLT Sue $52 563 34 l 2138 2170 2307 2933 3022 3065 3081 
BNI 1127 1229 1313 1347 1377 1600 2440 3072 
BNE 276 296 357 365 523 $33 $37 S41 575 602 623 642 646 681 

1331 1335 1338 1362 l 1402 1406 1410 1443 14S8 1515 1532 1S49 1620 1642 
i787 1794 1807 1 1850 1904 1933 19¢7 1979 2004 2136 2168 2218 2247 2285 
2288 229 2708 2723 e7S3 2757 2826 2313 e921 2929 2943 2950 3012 3070 3177 

BPL aia 30ee spor lel 1148 1199 lee4 1306 1423 2254 ee81 2779 2806 2907 2947 

BR 238 321 34S 351 359 368 374 385 334 397 401 404 409 “le 423 
432 G4S 451 464 492 S04 $13 558 S62 579 S87 606 619 656 686 
701 704 707 759 810 828 4 891 946 950 9S6 979 ] 993 

CLC 6394 ecb1 
CLR 274 287 332 333 338 339 346 341 377 449 474 4BY 48S 486 490 

CLRB 2720 2841 2925 2951 3088 
CMP 275 295 405 622 651 787 826 933 937 976 992 1617 1023 1027 1144 

CMPB 356 364 E24 Se8 $32 S36 S40 S44 S46 $Sl $53 568 S70 S74 593 
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9 2858 
COM 536 
DEC 703 
DECB 89-2922 
EMT 
HALT 7 
IN 5 

2755 
INCB 2731 
I0T YY 
IMF 30 

647 
B69 

1069 
e682 

ISP. 380 
MOV 273 

299 
379 
460 
583 
768 
985 

1994 
1233 
1434 
1551 
1706 
1609 
2030 
2127 
2278 
2674 
2819 
2883 
3026 
3090 
3161 
3184 

MOVE S23 
2940 
3087 

NEG 2996 
NOP 754 
RESET 488 
ROL 695 
RTI 290 

2463 
RTS 792 
SEC 2271 
Sus 785 
SWABS 
TRAP = -31 87 
TST 491 

MACYIL E€7 (722) 

e284 

1407 
3020 

21-SEP-76 09:52 PAGE 76 

2287 e293 2299 

JO? 

230¢ 2306 2308 e8es 2832 2634 2318 

2415 

2320 

e442 
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1686 1701 
ete 2439 

TST8 & 691 
WAIT 890 
XOR 313 
-ASCIT 198 199 
-ASCIZ 200 347 

506 5 
11701. 6 
23302336 
27733193 
eB49 

3034 
EBL 1 
ND 31% 
.£NDC 8 43 

e78 281 
403 4h] 
614 617 
8S3 907 

1072 1074 
1388 1391 
1$09 1510 
1567 1568 
1629 1650 
1748 1749 
1803 1304 
1662 1369 
1944 1965 

2051 e0Se 
2236 2243 
2410 e419 

( 2648 2654 
' e704 e706 

2791 e8ie 
3138 3139 
3156 3165 

EQUIV 43 4y 
| 127 128 
EVEN 347 353 

Sis S64 
1176 1268 
2336 e350 

IF 4 41 
277 279 
402 410 
614 617 
8S3 907 

1072 1074 
1388 1391 
1Sle 1613 
1594 1606 
1699 1700 

MACYI1 e°(722) 21-SEP-76 09:52 PHGE 77 
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

1786 
288 
159 

376 
608 

1367 
2382 

181 

KO? 

e412 
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1889 1891 1898 1900 
1989 2010 ede eo19 
2193 eel? cele cee 
364 2368 375 2381 

ebeS)~—s 31 2632 2633 
2675 2682 2684 2685 

7320S 73307385 0788 
25G1 3038 3106 3112 
3145 3146 3147 3148 
3189 3193 

IFF 4} 159 lbe 164 
1495 1509 1510 S11 
1569 1570 1591 1592 
1651 1659 1650 1661 
1766 1767 1708 1782 
1830 1844 1845 1846 
1921 1922 1941 1942 
edie 220 8 2021 2022 
269 e716 2718 #82720 
3155 3172 3189 

IFT 347 353 361 370 
S15 S64 S81 589 

1:76 1268 1272 1278 
e2380=Ss e3S0——sie3S7)—s 2376 

IF TF 347 353 361 370 
S15 S64 81 589 

1176 1268 le7e 1278 
2336 4«=6 23S0—s—sa23S7)—Ss 2376 

LITIF . 13 4 
1274 1280 1369 = 2182 
2672 ~=—s BY 2688 2695 
3136 3137 3138 3139 

IRP 202 269 1474 1491 
1781 1801 1925 1843 
2RB4 3049 3089 3159 

| «LIST 1 23 149 193 
396 403 yal 426 
608 613 6'8 626 
842 854 36 318 

| 1067 1071 1075 1113 
| 1367 1387 1392 1448 

1542 1546 1S66 1570 
1699 1737 1744 1747 
1866 1870 186" 1892 
2013. = 20e1 20s0 = e053 
2243 2ek9se7H—s 

| C418 «= 42S ass PHGts«éP4HYG 
; 2762 3=—s«773C's«i3'127—Ss«d313 

3148 3148 3150 3151 
| \MACRO 1 1Se 1S4 156 
/MCALL l 149 289 
-NLIST 1 23 149 193 

3% 403 41] 4e5 
£08 613 618 626 
842 @S4 306 918 

1067 1071 1075 1113 

eCl-SEP-76 09:52 FAGE 78 
LO? 



MAINDEC-11-DZDRH-A 
DZDRH.P11 

. PAGE 16 2eSe 
~REPT 23 195 196 
~SETTL 15 39 156 

- TITLE 3 
- WORD 23 24 25 

ERRORS DETECTED: O 
DEFAULT GLOBALS GENERATED: 

RUN-TIME: 6& 49 §& SECONDS 
RUN-TIME RATIO: 205/lee=1.6 
CORE USED: 34K (67 PAGES) 

MACYI1 EF <( 722) 

1448 
1Ba? 
525 
2277 
2448 
3135 
3151 

2Se 
149] 

8) 

21-SEP-76 09:52 PAGE 79 
CROSS REFERENCE TASLE -- PERMANENT SYMBOLS 

14SS 
1$90 
1751 

0 Ae 
e324 
2456 
3136 
3152 

268 
1$98 

1465 

#, DZDRH. SEQ/SOL/CRF /PAGNUM+LIB: SYSMAC.SMi, OSK: OZDRH 

1471 
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