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ABSTRACT 

The function of the DMC11 diagnostics 1s to verify that the 
dption operates according to specifications. The diagnostics 
verfiy that there are no malfunctions and the all operations 
of the DMC11 are correct in its environment. 

Parameters must be set up to alert the diagnostics to the 
OMC11_ configuration. hese parameters are contained in the 
STATUS TABLE and are generated in two ways: 1) Manual 
Input - the operator answers questions. 2) Autosizing - the 
program determines the parameters automatically. 

DZDMH tests the DMCLI-AL micro-processor (M8200-YB) with high 
speed crom, or the KMC11 micro-processor (M8CO4%). It performs 
jump tests on the micro~processor, verifies the control ROM of 
he MB2O0-YB, and tests the CRAM and other unique functions of 

the MBCO4. tf a DMCLI-AL (MB200-YB) and line unit (MB202-YA 
or MB202-YD) are present, free-running tests are performed. 
These tests are skipped if a KMC (M8204) or no line-unit is 
present. The best Fest 1s with a line-unit sastalled. OZOMH 
can be used as a Heat Test Diagnostic by Manufacturing. 

Currently there are four off line diagnostics that are to be 
run in “sequence to insure that if an error should occur it 
will be detected at an early stage. 

NOTE: Additional diagnostics may be added in the future. 

The four diagnostics are: 

1. DZOMC (REV) Basic W/R and Micro-processor tests 
2. DZOME [REV] DDCMP Line unit tests 
3. DZOMF (REV) BITSTUFF Line unit tests 
4, DZDMG [REV] Low speed ump and Free-running tests (Heat 
test tape) NOTE: OZDMG it RUN ONLY ON A DMC11-AR (M8200-YA). 

DZDMF IREV) High speed jump and Preecrunning tests (Heat 
test tape) NOTE: DZDNH 16 RUN’ONLY ON A DMCLI-AL ¢M@200-YB). 
REQUIREMENT 

EQUIPMENT 

aay PDP11 family CPU (except an LSI-11) with minimum 8k memory 
ASK 33 (Cor equilivalent) 
OMCLI-AL (MB20C-Y8) or an KMC11-@ (M8204) with a DMCLI-MA or a 
CMC11-MD 
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STORAGE 

pragcas will use all 8K of memory except where ABL and 
BOOTSTRAP LOADER reside. Locations 1500 thru 1640; contain 
the “STATUS TABLE” information which 1s generated at start of 
diagnostics by manual input (questions) or automatically 
.as ongizing). This area is an overlay area and should not be 
altered by the operator. 

LOADING PROCEEDURE 

METHOD 

All programs are in absolute format and are loaded using the 
ABSOLUTE LOADER. NOTE: if the diagnostics are on a media such as DISK ,MAGTAPE,DECTAPE, or CASSETTE; follow instructions 
for the monitor which has been provided on that specific 
media. 

ABSOLUTE .OADER starting address *500 

MEMORY * SIZE 

4k 17 
8k 37 
lek $7 
16k 77 
20k 11? 
24k 13? 
28k 1S? 

Place address of ABS loader into switch register. 
(also place ’HALT’ SW up) 

Depress ’LOAD ADDRESS’ key on console and release. 

Cepress ‘START KEY’ on conscle and release (program should now 
be loading into CPU) 

PA G E: 0002
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STARTING PROCEEDURE 

a. Set switch register to 000200 
b. Depress "LOAD ADDRESS’ key and release 
ec. Set SWR to zero for “AUTO SIZING’ or SWR bitO=1 for manual 

input (questions) or SWR bit7=1 to use existing parameters 
set up by a previous start or a previously run DMC11 
diagnostic. 

d. Depress ’START KEY’ and release. The program will typ 
Maindec Name and progran name (if this was the first star 
up of the program) and also the following: 

¢ 
t 

MAP OF DMC11 STATUS 

PC CSR STATi STAT2 STAT3 

001599 160010 145310 177777 000000 
001510 160020 145320 177777 000000 

The program will type ’R’ and proceed to run the diagnostic. 
The above 1s only an example. This would indicate the status 
table starting at add. 1500 in the program. In this example 
the table contains the information and status of two DMC11°S. 
THE STRTUS TABLE MUST BE VERIFIED BY THE USER IF AUTO SIZING 
iS DONE. For information of status table see section 8.4 for 
elp. 

If the diagnostic was started with SWOQ=1 indicating manual 
parameter input then the following shows an example of the 
questions asked and some examole answers: 

HCW MANY DMC11’S TO BE TESTED?1 

01 
CSR ADDRESS? 160010 
VECTOR ADDRESS7310 
BR PRIORITY LEVEL? (4.5.6,7)75 
DOES MICRO-PROCESSOR HAVE GRAM? (CY OR N)N 
WHICH LINE UNIT? IF NONE TYPE “N”, JF M201 TYPE “1”, IF 
M8202 TYPE "2°71 
IS THE LOOP BACK CONNECTOR ON?Y 
SWITCH PAC#! (DDCMP LINE#) 2377 
SWITCH PAC&2 (BM873 BOOT ADD) 2377 

Following the questions the status map is printed out as 
described above, the information in the map reflects the 
answers to the questions. If the diagnostic was started with 
SWOO=0 and SWO7=0 (AUTO-SIZING) then no guestions are asked 
and only the status-map 1s printed aut. { AUTO-SIZING 1s 
used the status information must be verified to be correct 
(match the hardware). 1f 1t does not match the hardware the 
diagnostic must be restarted with SWOO=1 and the questions 
answered.
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CONTROL SWITCH SETTINGS 

SW 1S Set: Halt on error 
SH 14 Set: Loop on current test 
SW 13 Set: Inhibit error print out 
SW l2 Set: Inhibit type out/abell on error. 
SWo1l Set: Inhibit iterations. (quick pass) 
SW 10 Set: Escape to next test on error 
SWO9 Set: Loop with current data 
Sw O8 Set: Catch error and loop on it 
SW O7 Set: Use previous status table. 
SW O06 Set: Halt in ROMCLK routine before clesking 

micro-processor 
SW OS Set: Reserved 
SW O4 Set: Reserved 
SW O3 Set: Reselect DMC11’s desired active 
SW D2 Set: Lock on selected test 
SW 01 Set: Restart program at selected test 
SW OO Set: Build new status table from questions. (If SWO7=0 

and SWOO=O0 a new status table 18s built by 
auto-sizing) 

Switch O& and O8-15 are dynamic and can be changed as needed 
while the diagnostic 1s running. Switches OO-03 and switch 07 
are static, and are used only on starting or restarting the 
diagnostic. 

PAGE: oocs
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4.1.¢ SWITCH REGISTER OPTIONS (at start up) 

Sk O1 

SW Oe 

SW 03 

METHOD: 

RESTART PROGRAM AT SELECTED TEST. It 18 strongly 
suggested that at least one pass has been made before 
trying to select a test, the reason being 1s that the 
rogram has to clear areas and set up parameters. 
hen this switch 18 used the diagnostic will ask 

NO.? Answer by typing the number of the test desired 
and carrige return to Begin execution at the selected 
est. 

LOCK ON SELECTED TEST. This switch when used with 
SWOl will cause the program to constantly Loop on the 
selected test. Hitting any key on the console will 
let it advance to the next test and loop until a key 
1s hit again. If SWO2=0 when SWOl 1s used. The 
program wil] begin at the selected test and continue 
normal operations. 

RESELECT DMC11’S DESIRED ACTIVE. Please note that a 
message 1s typed out for setting the switch register 
equal to DMC11’s active. this means if the system has 
four OMClls; bits 00,01,02,03 will be set in loc 
"DMACTV’ from the swilch’ register. Using this 
switch(SWOO) alters that location; therefore 1f four 
OMCils are in the system *##D0 NOTHEX set switchs 
greater than SW O03 in the up position. this would be 
a fatal error. do not select more active DMClls than 
there 18 information on in the status table. 

A: Load address 200 
B: Start with SW UO=1 
C: Program will type message 
D Set a switch Yor each DMC desired active. 

EXAMPLE: If you have 4 DMC’s but only want to 
run the first’ and the last set SWR bits O and 
321. PRESS CONTINUE 

E: Number (IF VALIO) will be in data lights 
(excluding 11/05) 

F: Set with doy other switch settings desired. 
PRESS CONTINUE. 

PAGE: 4) na hus €
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DYNAMIC SWITCHES 

ERROR SWITCHES 

SW l2 Delete print out/bell on error. 
SW13) Delete error printout. 

Halt on the error. 
SW OB Goto beginnirg of the test(on error). 
SW 10 Goto next testlon error). 

SCOPE SWITCHES 

1. SWO6 Halt in  ROMCLK routine before clocking 
micro-processor instruction. This allows the 
operator to scope a micro-processor instruction in 
the static state before it 18s clocked. Hit 
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continue to resume running. 
e. SWO9 (1f enabled by *SCOP1’) on an error; If an ’%’ 18 

rinted in front of the test no. lex. #TEST NO. 
O } SWOS 1s incorporated in that test and 
therefore SWO9 1s usually the best switch for the 
scope loop CSWi4=0, SWIO=4, SWO9=i, SWOS=0). If 
SWOS 1s not enabeled; and there 1s a HARD error 
(constant); SWO8 is best. (SW14=1,0, SW10=0 
SNO9=0, GWO8=1). for intermittemt errors; Sw14=l 
will loop on test reguardless of error or not 
error. (SW14=1, SW10=0, SWO9=0, SWO8=1,0) 

3. SWI Inhibit interations. 
4. SW14 Loop on current test. 

STARTING ADDRESS 

Starting address is at 000200 there are no other starting 
addresses for the DMC11 diagnostics. (See Section 4.0) 

NOTE: If address OOOOY42 1s non-zero the program assumes 
1s under ACTII or XXOP control and will a 
accordingly after all available DOMC11’s are tested t 
program will return to *XXDP° or ’ACT-11’. 

OPERATING PROCEDURE 

When program is initially started messages as described in 
section 4.0 will be printed, and program will begin running 
the diagnostic 
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PROGRAM AND‘OR OPERATOR ACTION 

The typical approach should be 

l. Halt on error (via SW 1521) when ever an error occurs. 
2. Clear SW 1S. 
3. Set SW 14: (loop on this test) 
4, Set SW 13: (inhibit error print out) 

The TEST NUMBER and PC will be typed out and possibily an 
error message (this depends on the test) to give the operator 
an idea as tO the source of the problem. If it 1s necessar 
tc_know more information concerning the error report; LOOK I 
THE LISTING for that TEST NUMBER which was typed out and_ then 
NOTE THE PC of thE ERROR REPORT this way the EXACT FUNCTION of 
the test CAN BE DETERMINED. 

ERRORS 

As described previously there will always be a TEST NUMBER and 
PC typed out at the time of an error (providing SW 13=0 and SW 
12=03. in most cases additional information will be supplied 
in the the error message to give the operator an indication of 

@ error. 

ERROR RECOVERY 

If for some reason the DMC11 should ’HANG THE BUS’ (gain 
control of bus so that console manual functions are inhibited) 
an init or power down/up 1s necessary for operator {95 regain 
control of cpu. If this should happen; Jook in location 
"TSTNO’ (address 1226)for the number of the test that was 
running at the time of the catastrophic error. In this way 
the operator will have an idea as to what the DMC1I1 was doing 
at the time of the error. 

RESTRICTIONS 

STARTING RESTRICTIONS 

See section 4. (PLEASE) 
Status table should be verified requardless of how program was 
started. Also 1t is important to use this listing along with 
the information orinted on the TTY to completly ssolate 
protlems.
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OPERATING RESTRICTIONS 

The first time a DMC11 diagnostic 18 loaded into core and run 
the STATUS TABLE must be set up. This 1s done by manual input 
(SWOU=1) or by autosizin (sWB=0 and SWO7=0)* Thereafter 
however the status table need not be setup by subsequent 
rastarts or even loading the next DMC diagnostic because the 
STATUS TABLE 18 overlayed. The current parameters in the 
STATUS TABLE are used when SWO7=1 on start up. 

HARDWARE CONFIGURATION RESTRICTIONS 

DMC11(M8200)- Jumper W1 must be in, and switch 7 of E76 must 
be in the OFF position. 

KMC(MB8204)- Jumper Wl must be in. 

LINE UNIT(M8201)- Jumpers W1, We, and WH must be IN. Jumpers 
WS, aad WS must be OUT. SWB of E26 must be in the ON 

LINE UNIT (MB202)~- Jumper Wl must be in. SWB of E26 must be 
in the OFF position. 

MISCELLANEOUS 

EXECUTION TIME 

All OMC11 device diagnostics will give an ’END PASS’ message 
(providing no errors and swl2=0) within 4mins. This fs 
assuming SWil=1 (DELETE ITERATIONS) 13 set to give the fastest 
possiblé execution. The actual execution time depends greatly 
on the POP11 CPU configuration and the amount of memory in the 
system. 

PASS COMPLETE 

NOTE: EVERY time the program is started; the tes 
as_ if SW1l (delete iterations) was up (=1). 
"VERIFY NO HARD ERRORS’ as soon as possible. Therefore the 
first pass -EACH TIME PROGRAM IS STARTED- will be a ‘QUICK 
PASS’ until] al] DMC1li’s in system are tested. When the 
diagnostic has completed a pass the following 1s an example of 
the print out to be expected. 

END PASS DZOMH CSR: 175000 VEC: 0300 PASSES: 000001 
ERRORS: 000000 

NOTE: The pass count and error counts are cummulitive for 
each DMCI1 that is running, and are set to zero only 
when the diagnostic is started. Therefore after an 
Overnight run for example, the total passes and errors 
for each DMC11] since the diagnostic was started are 
reflected in PASSES: and ERRORS:. 

ts will run 
This is to 
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KEY LOCATIONS 

RETURN (1214) Contains the address where program will return 
when iteration count 18 reached or 1f loop on 
test is asserted. 

NEXT (1216) Contains tne address of the next test to be 
peformed. 

TSTNO (1226) Contains the number of the test now being 
peformed. 

RUN (1316) The bit in *RUN’ always points to the OMC11 
currently bein tested. EXAMPLE: (RUN) 
1302/0000000001000000 Means that DMC11 no.06 
is the DMCLI now running. 

DMCROO-DMCR17 
OMSTOO-OMST17 
(1500)-( 1640) 

These locations contain the information needed 
to test up to 16 (decimal) OMCLI1s se ventialy. 
they contain the  CSR,VECTOR an STATUS 
conéerning the configuration of each OMCL1. 

DMACTY (1306) Each bit set in this location indicates that 
the associated OMC11 will be tested in turn. 
EXAMPLE: (DMACTV) 1e76/0000000000011111 means 
that DOMC11 no. 00,03 02,03,04 will be tested. 
EXAMPLE: (GMACTV)’ 127670000000000010001 Means 
that DMC11 no. 00,04 will be tested. 

DMCSR (1404) Contains the CSR of the current OMC11 under 
est. 

“STATUS TABLE’ (1500-1640) 

The table 1s filled by AUTO SIZING or by the manual parameter 
input (questions) as described previously. Also if desired by 
user; the locations may be altered by hand (toggled in) to 
suit the specific configuration. 

The example status map shown below contains information for 
two DMC11’S. the table can contain up to 16 OMC11’S. 
Following the map 18 a description of the bits for each map 
entry 

MAP OF DMC11 STATUS 

PC CSR STRAT STATe STAT 

177777 000000 
901510 160020 016320 o00000 000000
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Each map entry contains 4% words which contain the status 
information for 1 OMCI1. The PC shows where in core memor 
the first of the 4 words 1s. In the example above the firs 
OMC’S status is in locations, 1500, 1502, 1504, and 1506. The 
second DMC status 1s located at 1Slo, 1Sle, 1514, and 1516. 
The information contained in each 4 word entry 1s defined as 
allows: 

CSR: Contains DMCi1 CSR address 

STATi: BITS 00-08 IS DMC11 VECTOR ADDRESS 
BIT1S=1 MICRO-PROCESSOR HAS CRAM 

S=0 MICRO-PROCESSOR HAS CROM 
1 TURNAROUIHO CONNECTOR IS ON 

LINE UNIT IS AN MB202 
NO LINE UNIT 

STAT2: LOW BYTE IS SWITCH PAC&1 (DDCMP LINE NUMBER) 
HIGH BYTE IS SWITCH PAC#2 (BM873 BOOT ADD) 

STAT3: BITO=1 PERFORM FREE RUNNING TESTS ON KMC 
(must be set manually. SEE TEST SO) 

PAGE: 0011
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METHOD OF AUTO SIZING 

FINDING THE CONTROL STATUS REGISTER. 

The auto-sizing routine finds a DMC11 as follews: It starts 
at address 160000 and tests all address in sucrements of 10 up 
ts and including escress 167760. If the address does not time 
out, the following is done, the first CRCM address 1s written 
to a 125252 then 1% 18 read back. If it contains a <-1 of 
125eSe or o3220 a DMCI1 of KMC11 bas been found, 1f not, the 
address is updated by 10 ana ihe search continues. A -1 
indicates a DMC11 “with no CROM, a leS2eS2 indicates a KMC11 
with CRAM and a 63220 indicates a OMC11 with the DOCMP CROM. 
Further tests are performed at this point to determine which 
line wart, if any, 18 installed, if a loop-back connector 13 
sesialled and various switch settings on the line unit. THIS 
IS WHY THE STATUS TABLE MUST BE VERIFIED BY THE USER AND IF 
ANY OF THE INFORMATION DOES NOT AGREE WITH THE HARDWARE THE 
DIAGNOSTIC MUST BE RESTARTED AND THE QUESTIONS MUST BE 
ANSWERED. All ODMC1i’s in the system will be found by the 
auto-sizer. If it does not find a DMC11 the diagnostic must 
be restarted and the questions answered. 

FINDING THE VECTOR AND BR LEVEL 

The vector area (address 300-776) 1s filled with the 
instruction IOT and '.+2’ (next address). The processor 
status is started at 7 and the DMC is programmed to interrupt. 
The PS 1s lowered by 1 until the pn interrupts, a delay is 
made and if no interupt occures at PS level 3 (because of a 
bad DMC11) the program assumes vector address 300 at BR level 
S and the problem should be fixed in the diagnostic. Once the 
problem is fixed; the program should be re-Setup again to get 
correct vector. If an interupt occured; the addres to which 
the OMC11 interrupted to 1s picked up and reported as the 
vector. NOTE: if the vector reported is not the vector set 
up by you; there 1s a problem and AUTO SIZING should not be 
one. 

SOFTWARE SWITCH REGISTER 

If the diagnostic 18 run on an 11/04 or other CPU without a 
switch register then a software switch register is used to 
allow user the same switch options as described previously. 

the hardware switch register does not exist or if one does 
and 1t contains all onés (177777) this software switch 
register is used. 

Control: 

To obtain contro] at any allowable time ducing execution of 
the diagnostic the operator types a CTRL G on the console 
terminal keyboard. As soon as thd CTRL G 18 recognized, by 
the diagnostic, the following message will be displayed: 

PAGE: O0ie 
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SWR=XXXXXX NEW? 

Where XXXXXX 1s the current contents of the software switch 
register in octal. The software control routine will then 
await operator action. At which time the operator is required 
to type one or more of the legal characters: 1) 0-7, 2) 
iine teed (LF), 3) carriage return(<CR>), or 4%) control-U 
‘CTRL U). No check 1s made for legality. If the input 
character 1s not a <LF>, <CR>, or CTRL U it 18 assumed to be 
an octal digit. 

To change the contents of the SSR the operator simply types 
the new desired value in octal - leading zeros need not be 
typed. And terminates the input string with a <CR> or <LF> 
depending on the program action desired as described below. 
The input value will be truncated to the last 6 digits typed. 
At least one digit must be typed on any given nput string 
prior to the terminator before a change to the SSR will occur. 

When the input string 18 terminated with a <CR> the diagnostic 
will continue execution from the point at which it was 
interrupted. If a <CR> 1s the only thing typed the program 
will continue without changing the SSR. The <LF> differs Irom 
the <CR> by restarting the program as if it were restarted at 
address 200. 

If a CTRL U 1s typed at any point in the input string prior to 
the terminator the in ut value will be disregarded and the 
prompt displayed (SWR = RXXXXX NEW?) . 

To set the SSR for the starting switches, first load the 
diagnostic, then hit CTRL G, thea start the diagnostic. 
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1666 

1700 

1737 

1783 

1820 

1866 

1914 

1982 

e022 

. 
C02 

DECDOC VER 00.04 14-DEC-76 16:37 

MAINDEC-11-DZDMH-A DMC11 LOCAL CROM, JUMP, AND FREE RUNNING TESTS 
COPYRIGHT 1976, DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 01754 

LERERAMREREEERERERARERRES TEST | RRREAEEEEERELEEEREREL EE EERE 
TEST OF _BR RIGHT SHIFT 
VERIFY THAT A DEST OF BR RSH (011) OF A MICRO-INSTRUCTION 
SHIFTS THE RESULTING BR DATA RIGHT ONCE. 

RERERERERERRRARREEREREEEEE TEST OC RRR ARERR RRR R REE E EERE EES 
IOP CRAM WRITE/READ TEST 
FLOAT A 1 THROUGH EACH CRAM LOCATION 

KEAKLEAELERESERESEERESEREE TEST 3 Se eR RRR ER ERAS RARERERERR ELE 
IOP CRAM WRITE/READ TEST 
FLOAT A O THROUGH EACH CRAM LOCATION 

SESE SESE IESE AE AE EE SE EEE MEERA AEE TEST 4 aes ee EERE ES 
TOP_CRAM DUAL ADDRESSING TEST 
WRITE EACH ADDRESS INTO ITSELF READ EACH 
ADDRESS TO VERIFY CORRECT ADDRESSING 

REKKKERRRAAEREAEREEEEEEREEE TEST S RMR EEE SEES 
IOP CRAM READ TEST 
THIS TEST WRITES THE CRAM WITH THE CROM MICRO-CODE MAP 
THEN READS IT BACK AND COMPARES EACH ADDRESS WITH THE 
DUPLICATE OF THE CROM MICRO-CODE. 

HEAAAARALAAAARAARELERRREEE TEST 6 RRRRRLE REESE LEAS EARLE REEE SE 
IOP MAIN MEMORY TEST 
FLOAT A 1 THROUGH ALL MAIN MEMORY LOCATIONS 

LEREREALGRERRRARERRERSEEEE TEST 7 RR RAAE ERR EERE EEE REELS 
IOP MAIN MEMORY TEST 
FLOAT A O THROUGH ALL MAIN MEMORY LOCATIONS 

SEERRRARRRRRRERRRSREEEEEER TEST 10 2 eee RE EEE EEE EE EE ERE 
IOP MAIN MEMORY DUAL ADDRESSING TEST 
LOAD ERCH MEMORY LOCATION WITH ITS OWN ADDRESS 
READ BACK EACH LOCATION TO VERIFY CORRECT ADDRESSING 

SESE SESE SEAR ASE ESE EERE TEST 1] Sess ab se ge ae eae ae ae a EE EE EE 
IOP_MAR TEST 
PERFORM DUAL ADDRESSING TEST 
USING MAR AUTO-INC FEATURE 

EERE ERERAEREEE TEST 12 Ra aE E EERE RE 
IOP (CRAM) ODT BITS TEST 
LOAD MAR WITH AO INC_MAR UNTIL _IT OVERFLOWS (2000 TIMES) 
VERIFY THAT IBUS* 10 BITS IS SET ONLY WHEN MAR BIT 8 IS A ONE 
AND THAT IBUS# 10 BIT& IS SET ON MAR OVERFLOW(2000) 
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2083 

2066 

2132 

2189 

ecte 

2298 

e384 

2410 

2466 

eS2e 

DOe2 

HEERMARAARARRASALRHREKEHEE TEST 12 RRR RRERELE REA EEEE EERE LESS 
CROM READ TEST 
THIS TEST READS EACH ROM LOCATION AND COMPARES 

IT TO_A SOFTWARE DUPLICATE OF THE CROM. THIS TEST 
ALSO TESTS THE JUMP(I) MICRO-PROCESSOR INSTRUCTION. 

RELA RERERAEASREREE TEST 14 SERRE R EERE EEE EERE EE EEE 
CROM TEST OF JUMP(I) NEVER MICRO-PROCESSOR INSTRUCTION. 
PERFORM THE JUMP INSTRUCTION 
VERIFY THAT THE JUMP DID NOT OCCUR BY READING 
THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE). 

LEELAERERAAAARARESERERERER TEST 15 SRR RE REE E EERE E SES 
CROM TEST OF JUMP(I) ALWAYS MICRO-PROCESSOR INSTRUCTION. 
PERFCRM THE JUMP INSTRUCTION 
VERIFY THE JUMP BY READING THE CONTENTS OF THE NEW ROM PC 

RAKEEERAA ERR AREEREEEEE TEST 16 See RREE EE ER REE EERE EEL EE 
CROM_TEST OF JUMP(I) ON C BIT SET MICRO-PROCESSOR INSTRUCTION. 
SET THE C BIT, PERFORM THE JUMP INSTRUCTION 
VERIFY THE JUMP BY READING THE CONTENTS OF THE NEW ROM PC 

REAEALERALERALEERAMERAEREL TEST 17 SEREEHHRAREERSLEEELEERELE EE 
CROM_TEST OF _JUMP(I) ON 2 BIT SET MICRO-PROCESSOR INSTRUCTION. 
SET THE Z BIT, PERFORM THE JUMP INSTRUCTION 
VERIFY THE JUMP BY READING THE CONTENTS OF THE NEW ROM PC 

REMEERAAEEERRAAERERERSERES TEST OD SERRE EHERRRRREEE ERR EREEE EES 
CROM TEST OF JUMP(I) ON BRO SET MICRO-PROCESSOR INSTRUCTION. 
SET THE BRO BIT, PERFORM THE JUMP INSTRUCTION 
VERIFY THE JUMP’BY READING THE CONTENTS OF THE NEW ROM PC 

RELSERELNERERAAERRRRRREEEE TEST O] Se eE REMMI EEREE EERE REESE 
CROM_TEST OF JUMP(I) ON BR1 SET MICRO-PROCESSOR INSTRUCTION. 
SET THE BR1 BIT, PERFORM THE JUMP INSTRUCTION 
VERIFY THE JUMP’BY READING THE CONTENTS OF THE NEW ROM PC 

RELKEAAAREREEEEEREAARRERES TEST OC BERR EHRAREA EERE ARLES EERE ES 
CROM TEST OF JUMP(I) ON BRY SET MICRO-PROCESSOR INSTRUCTION. 
SET THE BRY BIT, PERFORM THE JUMP INSTRUCTION 
VERIFY THE JUMP’ BY READING THe CONTENTS OF THE NEW ROM PC 

REEEESRERERERRAEREREEEERES TEST CS RRR RRRERERERELE RES EERE LES ER 
CROM TEST OF JUMP(I) ON BR7 SET MICRO-PROCESSOR INSTRUCTION. 
SET THE BR7 BIT, PERFORM THE JUMP INSTRUCTION 
VERIFY THE JUMP BY READING THE CONTENTS OF THE NEW ROM PC 

RESKERERERELEREREERESERESRSE TEST OY BERKS RRREERRAER RESALE EEREES 
CROM TEST OF JUMP(I) ON C BIT SET MICRO-PROCESSOR INSTRUCTION. 
CLEAR THE C BIT, PERFORM THE JUMP INSTRUCTION, 
VERIFY THAT THE JUMP DID NOT OCCUR BY READING 
THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE). 
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HEKERE RES HEREEELERALESRRERE TEST CS MERE EERE EEK SEER ERESEERRES 
CROM TEST OF JUMP(I) ON Z BIT SET MICRO-PROCESSOR INSTRUCTION. 
CLEAR THE Z BIT, PERFORM THE JUMP INSTRUCTION, 
VERIFY THAT THE JUMP DIO NOT OCCUR BY READING 
THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY CONE). 

REEERERERAE ARGS EERE RRERR TEST OG 2696 656 6 6 se EE Ee Ee EEE EE EE EE EE 
CROM TEST OF JUMP(I) ON BRO SET MCRD PROC ER OOR INSTRUCTION. 
CLBOR THE BRO Bly PERF ORM THE JUMP INSTR ¢ I 
VERIFY THAT THE JUMP DID NOT OCCUR BY READIN 
THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE). 

REERRERERAAAARERAESERERHER TEST O7 RRR KERR ERE EEE EERE REESE ES 
CROM TEST OF JUMP(I) ON BRI SET MICRO-PROCESSOR INSTRUCTION. 
CLEAR THE BRI BIT, PERFORM THE JUMP INSTRUCTION, 
VERIFY THAT THE JUMP DID NOT OCCUR BY READING 
THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE). 

EESLAEREAARARAAAAARAERKEER TEST SO RRR A AAA EEE EKER ES 
CROM TEST OF JUMP(I) ON BRY SET MICRO-PROCESSOR INSTRUCTION. 
CLEAR THE BRY BIT, PERFORM THE JUMP INSTRUCTION, 
VERIFY THAT THE JUMP DID NOT OCCUR BY READING 
THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE). 

RESMRARHEKKEREREREEERERESER TEST SL RRR RRR RA RAE E ERR EE EEE EES 
CROM TEST OF JUMP(I) ON BR7 SET MICRO-PROCESSOR INSTRUCTION. 
CLEAR THE BR7 BIT, PERFORM THE JUMP INSTRUCTION, 
VERIFY THAT THE JUMP DID NOT OCCUR BY READING 
THE CONTENTS OF THE NEW ROM PC(IT SHOULO INCREMENT BY ONE). 

ERSERAEAAAEAREASESERHESESE TEST JO SHER RRHEE RE RERE EERE EAEL EERE 
CRAM TEST OF JUMP(I) NEVER MICRO-PROCESSOR INSTRUCTION. 
PERFORM THE JUMP INSTRUCTION 
VERIFY THE JUMP DID NOT OCCUR BY CLOCKING THE INSTRUCTION 
IN THE LOCATION IT JS AT. THIS INSTRUCTION LOADS THE 
BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT 

THE BR DATA IS MOVED TO PORTY. IF THIS DATA IS CORRECT 
THE CRAM PC IS CORRECT. IF THE CRAM PC IS NOT RIGHT, 
THEN PORT4Y CONTAINS A 37 

LRERLESERAAERERSAAEEERRESE TEST 33 RR RRRHEAERRERE EER ESE SRE ERS 
CRAM TEST OF JUMP(I) ALWAYS MICRY-PROCESSOR INSTRUCTION. 

VERIPY THE JUMP OCCUR BY LOCKING THE INSRUCTION Y 
IN THE LOCATION Pt Is YF Rrre PEERING TH NL RE eh 
BR WITH THE LOWEST 8 BITS OF THE SRAM PC. AT THIS POINT 
THE BR DATA IS MOVED TO PORTY. IF THIS pars IS CORRECT, 
THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL 
THEN PORT4Y WILL CONTAIN A 37 
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HERERERAAEALEREE RE EREEERERE TEST JY BERR EERE EL ERE EE SESE EEE ES 
CRAM TEST OF JUMP(I) ON C BIT SET MICRO-PROCESSOR INSTRUCTION. 
SET THE C BIT, PERFORM THE JUMP INSTRUCTION 
VERIFY THE JUMP DID OCCUR BY CLOCKING THE INSRUCTION 
IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE 
BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT 
THE BR DATA IS MOVED TO PORTH. IF THIS DATA IS CORRECT, 
THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL 
THEN PORTY WILL CONTAIN A 37 

RLEKRALSRALERERAREERREREEE TEST GS Re RRR K RRR R AAA REE RRA RARE ERE 
CRAM TEST OF JUMP(I) ON Z BIT SET MICRO-PROCESSOR INSTRUCTION. 
SET THE Z BIT, PERFORM THE JUMP INSTRUCTION 
VERIFY THE JUMP DID OCCUR BY CLOCKING THE INSRUCTION 
IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE 
BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT 
THE BR DATA IS MOVED TO PORTH. IF THIS DATA IS CORRECT, 
THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL 
THEN PORTY WILL CONTAIN A 37 

HEAERAERAAEAA RARE RAARKERES TEST JG SERRE RE ERASER RAE REE RAE EES 
CRAM TEST OF JUMP(I) ON BRO SET MICRO-PROCESSOR INSTRUCTION. 
SET THE BRO BIT, PERFORM THE JUMP INSTRUCTION 
VERIFY THE JUMP’DID OCCUR BY CLOCKING THE INSRUCTION 
IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE 
BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT 
THE BR DATA IS MOVED TO PORTY. IF THIS DATA IS CORRECT, 
THE JUMP_WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL 
THEN PORT4Y WILL CONTAIN A 37 

SERRE ERRSARERARRRREEERRREHE TEST 37 Se eRERR RRR ERERERERAEAAER ERE 
CRAM TEST OF JUMP(I) ON BR! SET MICRO-PROCESSOR INSTRUCTION. 
SET THE BR1 BIT, PERFORM THE JUMP INSTRUCTION 
VERIFY THE JUMP’DID OCCUR BY CLOCKING THE INSRUCTION 
IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE 
BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT 
THE BR DATA IS MOVED TO PORTY. IF THIS DATA iS CORRECT, 
THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL 
THEN PORT4 WILL CONTAIN A 37 

RUGGLES AA EEA MAARRERAKE EE TEST YQ RRR R RRR RARE EERE EE ARSE E SEES 
CRAM TEST OF JUMP(I) ON BRY SET MICRO-PROCESSOR INSTRUCTION. 
SET THE BRY BIT, PERFORM THE JUMP INSTRUCTION 
VERIFY THE JUMP DID OCCUR BY CLOCKING THE INSRUCTION 
IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE 
BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT TRIS POINT 
THE BR DATA IS MOVED TO PORTH. IF THIS DATA IS CORRECT, 
THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL 
THEN PORTY WILL CONTAIN A 37 
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3351 

3413 

3475 

3537 

354¢ 

3599 

GQe2 

HEALER HRAESARERRAEREREEEE TEST 4] RRR RERESERE SERRA EA EEE REEE ES 
CRAM TEST OF JUMP(I) ON BR? SET MICRO-PROCESSOR INSTRUCTION. 
SET THE BR7 BIT, PERFORM THE JUMP INSTRUCTION 
VERIFY THE JUMP’DID OCCUR BY CLOCKING THE INSRUCTION 
IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE 
BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT 
THE BR DATA IS MOVED TO PORTH. IF THIS DATA IS CORRECT, 
THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL 
THEN PORT4 WILL CONTAIN A 37 

SLERARRAKERKARERERRARHEERE TEST YO BERRA ERE REHEARSE ER EEEE 

CRAM TEST OF JUMP(I) ON C BIT SET MICRO-PROCESSOR INSTRUCTION. 
CLEAR THE C BIT, PERFORM THE JUMP INSTRUCTION, 
VERIFY THE JUMP’DID NOT OCCUR BY CLOCKING THE’ INSTRUCTION 
IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE 
BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT 
THE BR DATA IS MOVED TO PORTY. IF THIS DATA IS CORRECT 
THE CRAM PC IS CORRECT. IF THE CRAM PC IS NOT RIGHT, 
THEN PORT4 CONTAINS A 37 

SRAERREREAARASERESESESERERS TEST YO RRR RERR AREER SEES ERR EEE 
CRAM TEST OF JUMP(I) ON 2 BIT SET MICRO-PROCESSOR INSTRUCTION. 
CLEAR THE Z BIT, PERFORM THE JUMP INSTRUCTION, 
VERIFY THE JUMP DID NOT OCCUR BY CLOCKING THE INSTRUCTION 
IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE 
BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT 
THE BR DATA IS MOVED TQ PORTH. IF THIS DATA IS CORRECT 
THE CRAM PC IS CORRECT, IF THE CRAM PC IS NOT RIGHT, 
THEN PORTY CONTAINS A 37 

MERLE EREKRREREREEE TEST 44 RHRR RRR RRRRRERE REE REESE ES 

CRAM TEST OF JUMP(I) ON BRO SET MICRO-PROCESSOR INSTRUCTION. 
CLEAR THE BRO BIT, PERFORM THE JUMP INSTRUCTION 
VERIFY THE JUMP DID NOT OCCUR BY CLOCKING THE INSTRUCTION 
IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE 

BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT 
THE BR DATA IS MOVED TO PORTY. IF THIS DATA IS CORRECT 
THE CRAM PC IS CORRECT, IF THE CRAM PC IS NOT RIGHT, 
THEN PORT4 CONTAINS A 37 

REHKLAZERARERERERESASERREKES TEST GS REAREKERKRSESARESEERESRR EEE 

CRAM TEST OF JUMP(I) ON BRI SET MICRO-PROCESSOR INSTRUCTION. 
CLEAR THE BR1 BIT. PERFORM THE JUMP INSTRUCTION 
VERIFY THE JUMP DID NOT OCCUR BY CLOCKING THE INSTRUCTION 
IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE 
BR WITH THE LOWEST @ BITS OF THE CRAM PC. AT THIS POINT 
THE BR DATA IS MOVED TO PORTY. IF THIS DATA IS CORRECT 
THE CRAM PC IS CORRECT. IF THE CRAM PC IS NOT RIGHT, 
THEN PORTY CONTAINS A 37 
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AREMKRASRSSAHREREREREREREEES TEST 4 SERRE RERER ESSER ERES ELE LEEKS 

CRAM TEST OF JUMP(I) ON BRY SET MICRO-PROCESSOR INSTRUCTION. 
CLEAR THE BRY BIT, PERFORM THE JUMP INSTRUCTION, 
VERIFY THE JUMP DID NOT OCCUR BY CLOCKING THE INSTRUCTION 
IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE 
BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT 
THE BR DATA IS MOVED TO PORTY. IF THIS DATA IS CORRECT 
THE CRAM PC IS CORRECT. IF THE CRAM PC IS NOT RIGHT, 
THEN PORT4 CONTAINS A 37 

RE aeSSREERESERSRRSRERESRHEEH TEST 47 eee ARERR RESRRSEEE RHEL 

CRAM TEST OF JUNP(I) ON R7 SET MICRO-PROCESSOR INSTRUCTION. 
CLEAR THE BR7 BIT. PERFORM THE JUMP INSTRUCTION 
VERIFY THE JUMP OID NOT OCCUR BY CLOCKING THE INSTRUCTION 
IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE 
®R KITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT 
THE BR DATA IS MOVED TO PORTH. IF THIS DATA IS CORRECT 
THE CRAM PC IS CORRECT. IF THE CRAM PC IS NOT RIGHT, 
THEN PORTY CONTAINS A 37 

SEASAESHRASSSSRSRRASRHREEE TEST SO SR KERR RHERESR SAR RERERSEEES 

FREE RUNNING FLAG MODE DATA TEST 
TRANSMIT A MESSAGE AND VERIFY THE RECEIVED DATA 
IF NO TURNAROUND CONNECTOR IS ON LINE UNIT LOOP IS SET. 
ALL FOLLOWING TESTS ARE FREE RUNNING AND ARE PERFORMED 
ONLY ON OMC’S WITH LINE UNITS. IF YOU WISH TO PERFORM 
THESE FREE RUNNING TESTS ON A KMC (NORMALLY THE FREE RUNNING TESTS 
WILL FAIL ON A KMC, THE TIMER 1S TOO FAST) THEN YOU MUST 
MANUALLY SET BITO OF STAT3 IN THE STATUS MAP. 

irtt-ty att allallaalaablaa TEST Sl ReeRaRE ERNE EERE EEE ELE EELS EE 

IN FREE RUNNING MODE SEND MESSAGE WITH NO RECEIVE 
BUFFER AVAILABLE, VERIFY THAT AN OVERRUN ERROR OCCURS 

ist t+ att allaalllahlae TEST SO ReeERERERERERANEEEERELE ES EE 

IN FREE RUNNING MODE SENO A MESSAGE LONGER THAN THE RECEIVE 
BUFFER, VERIFY THAT A LOST DATA ERROR OCCURS. 

SREERERRERARRAARAREEEEEREE TEST SS RRR RRA RRES REESE EEE S 
TRANSMIT NON-EXISTENT MEMORY TEST 
IN FREE RUNNING MODE, LOAD A TRANSMIT BA THAT WILL TIME OUT 
VERIFY THAT A NON-EXISTENT MEMORY ERROR OCCURS 

HELLEEGEEERERERSAAREEREEEE TEST SY Ree EERE EER EAE RE REE EE 
RECEIVE NON-EXISTENT MEMORY TEST 
IN FREE RUNNING MODE, LOAD A RECEIVE BA THAT WILL TIME OUT 
VERIFY THAT A NON-EXISTENT MEMORY ERROR OCCURS 
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4160 

4204 

4248 

4288 

[02 

REREAERERAARRHEREREREREHEE TEST SS Re RRA EEE EAE ERE REE E HERS 
PROCESSOR ERROR TEST 
IN FREE RUNNING MODE, DO A BASE TRANSFER REQUEST AFTER A 
BASE HAS BEEN SET UP, VERIFY THAT A PROCESSOR ERROR OCCURS. 

REALAGE REALS ERASER KEEES TEST SG SRA REE EERE EERE EERE EEE 
PROCESSOR ERROR TEST 
IN FREE RUNNING MODE DO A RQI WITH AN ILLEGAL 10 CODE 
VERIFY THAT A PROCESSOR ERROR OCCURS 

REKLRAH RAPHAEL EREREERRESHEEE TEST S7 eee eee EERE REESE REAL EE ES 
HALF OUPLEX TEST 
IN FREE RUNNING MODE, SET HALF DUPLEX AND L U LOOP 
SEND A MESSAGE AND VERIFY THAT THERE ARE NO DONES 

RARRERELEERREEARRRERELEERE TEST FO RERRRRERERRREREREER RELEEE ES 
FREE RUNNING DATA TEST (INTERRUPT DRIVEN EXERCISER) 
THIS TEST REPEATEDLY QUEUES UP 7 RECEIVE BUFFERS AND 
7 TRANSMIT BUFFERS AND CHECKS DATA WHEN ALL_7 BUFFERS 
ARE RECEIVED. TRANSMIT COUNTS RANGE FROM 1 TQ 104, ALSO 
ODD AND EVEN TRANSMIT AND RECEIVE BA’S ARE USED. DATA 

DECDOC VER 00.04 14-DEC-76 16:37 
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OZ5MH.P11 O9-CEC-7E 14:59 INTRODUCTION TO OMC11 DIAGNOSCTIC 

1 
2 
3 

¢ 
E ;#MAINDEC-11-DZDMH-A DMC11 LOCAL CROM, JUMP, AND FREE RUNNING TESTS 
? -¥COPYRIGHT 1976, DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 01754 

°% SSees sees Ce Ce eee SO ee ese ee ee eee Oe See ee ee Ces eee ee ee2eec ee ene ew eawzes 

3 Ld 

10 sSTARTING PROCEDURE 
il *LOAD PROGRAM 
12 :LOAD ADDRESS 000200 
13 *SWR=O AUTOSIZE OMC11 
14 *SWO7=1 USE CURRENT DMC11 PARAMETERS 
18 :SWO0= oI sth INPUT NEW OMC11 PARAMETERS 

1? : PROGRAM th TYPE “MAINDEC-11-DZDMH-A OMC11 LOCAL CROM, JUMP, AND FREE RUNNIN 
18 *PROGRAM WILL TYPE STATUS MAP 
1g >PROGRAM WILL TYPE “R™ TO INDICATE THAT TESTING HAS STARTED 
2 [AT THE END OF A PASS. PROGRAM WILL TYPE PASS COMPLETE MESSAGE 
21 >AND THEN RESUME TESTING 
ge ‘SUBSEQUENT RESTARTS WILL NOT TYPE PROGRAM TITLE 

24 
25 
26 
32 =SWITCH REGISTER OPTIONS 

23 , 
35 100000 SwiS=100000 -=1,HALT ON ERROR 
31 040000 SwW14=40000 =1;LOOP ON CURRENT TEST 
32 920000 SW13=20000 -=1) INHIBIT ERROR TYPEOUT 
33 010000 SWi2=10000 *=1/ DELETE TYPEQUT/BELL ON ERROR. 
34 004000 SW11=4000 21) INHIBIT ITERATIONS 
35 002000 SW10=2000 !=1;ESCAPE TO NEXT TEST ON ERROR 
36 001000 SWO9=1000 :=1°LOOP WITH CURRENT DATA 
37 000400 Swos=400 =1'LOOP ON ERROR 
32 oode0d SwO7=200 $51, USE CURRENT DMC11 PARAMETERS, =0,AUTOSIZE DMC21 
33 900100 SwO6=100 :=1) HALT BEFORE CLOCKING MICRO-PROCESSOR INSTRUCTION 
40 o00040 SwOoS=40 
41 oo00020. SwO4=20 
42 009010 SwO3=10 sRESELECT OMC11°S To BE TESTED <ACTIVE) 
42 900094 Swoes4 :LOCK ON TEST SELECT 
+4 node Swol=2 :RESTART PROGRAM AT SELECTED “EST 
45 sooo: Swi0s! S INPUT OMC11 PARAMETERS
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OZDMH. PL} O9-DEC-7S 14:59 GENERAL DEFINATIONS AND EQUIVALENCIES 

46 
4? 
48 ;REGISTER DEFINITIONS 

9 , 
ci ooo0000 RO=%0 ;GENERAL REGISTER 
S2 900001 R1=%] “GENERAL REGISTER 
$3 900002 R2e=%2 GENERAL REGISTER 
Sy oo0003 R3=4%3 GENERAL REGISTER 
5S 900004 R4=%4 “GENERAL REGISTER 
SE ooocas RS=45 “GENERAL REGISTER 
57 000006 SP=%6 "PROCESSOR STACK POINTER 
26 000007 PC=%7 “PROGRAM COUNTER 

60 sLOCATION EQUIVALENCIES 

2 , 
63 177776 PS=177776 sPROCESSOR STATUS WORD 
od 001200 STACK=1200 “START OF PROCESSOR STACK 

66 s INSTRUCTION DEFINITIONS 

68 , 
69 COS746 PUSHISP=S746 sDECREMENT PROCESSOR STACK 1 WORD 
70 005726 POP 1SP=5726 “INCREMENT PROCESSOR STACK 1 WORD 
71 010046 PUSHRO=10046 “SAVE RO ON STACK 
72 012606 POPRO=12600 "RESTORE RO FROM STACK 
73 024646 PUSH2SP=24646  ;DECREMENT STACK TWICE 
74 022626 POP2SP=22626 ‘INCREMENT STACK TWICE 
75 -EQUIV EMT,HLT ;BASIC DEFINITION OF EPROR CALL 

ies ;BIT DEFINITIONS 

79 , 
8G 100000 8171S=100000 
81 oycoca BIT14=40000 
82 o20000 BIT13=20000 
93 010000 BIT12=10000 
84 004000 81T11=4000 
es 002000 81710=2000 
86 001000 81T9=1000 
Q7 000400 B1T8=400 
ge 000200 BIT7=200 
89 900100 BIT6=100 
90 oocn4o BITS=40 
91 000020 BITY=20 
32 000010 BIT3=10 
93 oocoo4 BIT2=4 
o4 oooode BITl=e 
9c 000001 BITO=1
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DZDMH.Pil  O9-DEC-76 14:59 TRAPCATCHEF FOR UNEXPECTED INTERUPTS 

98 
33 > RE ERAEAARRRAS RARE SEES ERE SA RASA RRS ES RARE ALES REALE ASAE SEALER EREES 

1 fpeiataahatabapebubebeboegntnapengabenebebebebebeasataapabasneasaeeenlneeiipuoenpaeneaba eeseibeneDen anne 
10! -TRAPCATCAER FOR ILLEGAL INTERRUPTS 
103 “THE STANDARD “TRAP CATCHER” IS PLACED 
103 'BETWEEN ADDRESS 0 TO ADDRESS 776. 
104 217 LOOKS LIKE “PC+2 HALT". 

i : REAR AS RRR ARRRAAERERA AERA EERE REE RRA RARER LAA ERASE EAA AEA SKLAR ELSE 

1 
108 pocooo <0 
109 “STANDARD INTERRUPT VECTORS 

111 , 
112 ooo024 224 
113 990024 pose40 =PFALL co HANDLER 

4 
tie AeaRSR  BGRE ay i BRROAHiaNDLER 
116 O00032 900340 540 ‘SERVICE AAT LEVEL 7 
117 OG0034 o04624 " TRPSRV ig NERAL HANDLER DISPATCH SERVICE 
118 900036 900340 340 RVICE AT LEV 
119 000040 249 
120 oog049 ooDcco 0 SSAVE FOR ACT-11 OR XXDP 
121 o9d042 Gp0000 0 'RETURN ADDRESS IF UNDER ACT-11 OR XXDP 
122 90544 docon0 0 "SAVE FOR ACT-11 OR XXDP 
123 OOOO O03N32 SENDAD "FOR USE WITH ACT=-i1 OR XXDP 

125 o000se lata " 0 SACT-11 PROGRAM CHARACTERISTICS 

127 000174 2174 
128 900174 gog000 QISPREG: 0 OF THARE DISPLAY REGISTER 
123 900176 00000 EG: O SOFTWARE SWITCH REGISTER 

131 00200 =200 
132 oog200 000137 p20 IMP _START ;GO TO START OF PROGRAM 

134 
135 901000 .=1000 
136 0010900 006377 o40S1S 047111 MTITLE: .ASCII (377>«12> /MAINDEC-11-DZDMH-A/<377> 
(2) 001025 104 O41515 03046! "ASCIZ /DMC11 LOCAL CROM, JUMP, AND FREE RUNNING TESTS/<377> 

137 001200 21200 

139 INDIRECT POINTERS TO SWITCH REGISTER AND LIGHT DISPLAY 

14] ee 
142 691200 177570 ISPLAY: 177570 
145 OCTEDe 6177870 77270 
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A01805 
021210 
001212 

123 001848 
001242 
001244 
001246 
001250 
001252 
001284 
001256 
001260 
001262 
001264 
001266 
001270 
001272 
001274 
001276 
001300 
001302 
001304 
001306 
001310 
001312 
001314 
001316 

001320 
001322 

17756 
17756 
177564 
177566 

BBSBEB 
000000 

000000 

iil 
000000 
000000 
000000 
000000 
o0c0000 
000000 
g00000 
000000 
000000 
000000 
000000 
000000 
OOCO00 
000000 
000000 
000000 
000001 
000000 
000001 
00000! 
000001 
000001 
000000 

001472 
001676 

14-DEC-76 16:32 PAGE S PAGE: 
PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS. 

; INDIRECT POINTERS TO TELETYPE VECTORS AND REGISTERS 

LSTERR: 

;PROGRAM VARIABLES 

TRISU: 
TAT: 

CLKX: 
MASKX: 
TEMP 1: 
TEMPe: 
TEMP3: 
TEMPY: 
TEMPS: 
SAVRO: 
SAVRI: 

* TBLKW 

: J BLKW 
0 

15p8Bs 
177564 
177566 

*§ 
O
-
 
O
N
O
D
O
O
O
O
V
O
O
O
O
0
O
0
0
0
0
0
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OM. MAP-6 
CNT. MAP-4 

iTELETYeE KEvBSaR6 Gta eurFER 
: TELEPRINTER CONTROL REGISTER 
:TELEPRINTER DATA BUFFER 

RODRESS OF Ne FOR LOOP ON TEST 
S OF NEXT TEST TO BE EXECUTED 

iNUMGER OF” 
; NUMB 
;NUMBER OF ITEREAT IONS COMPLETED 
: NUMBER OF TEST IN PROGRESS 
‘NUMBER OF PASSES COMPLETED 
“TOTAL NUMBER OF ERRORS 
“PC OF LAST ERROR CALL 

‘RAT TGR AT START QF PROGRAM 
ATUS WORD STORAGE 

; TEMPORARY STORAGE 
: TEMPORARY STORAGE 
TEMPORARY STORAGE 
: TEMPORARY STORAGE 
: TEMPORARY STORAGE 
RO STORAGE 
:RL STORAGE 
:Re STORAGE 
:R3 STORAGE 
:R4 STORAGE 
:RS_ STORAGE 
;STACK POINTER STORAGE 
PROGRAM COUNTER STORAGE ; 

. 

;HIGHEST LOCATION FOR NPR'S 
;OMC11°S SELECTED ACTIVE. 
: OCTAL NUMBER OF OMC11’°S. 
“ORIGINAL ACTV DEVICES 
: WORKABLE NUMBER 
‘POINTER TO RUNNING DEVICE. 

; TABLE POINTER. 
: TABLE POINTER 

00eS 

PERRY TONS” RA AT CuRRE RENT TEST WILL BE 
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OZDMH.P11 O9-DEC-75 14:59 PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS. 

197 
198 sPROGRAM CONTROL FLAGS 

200 , 
20! 001324 000 INIFLG: .BYTE O :PROGRAM INITIALIZATION FLAG 
202 001325 000 ERRFLG: .8YTE 0 “ERROR OCCURED FLAG 
203 091326 000 LOKFLG: .BYTE 0 LOCK ON CURRENT TEST FLAG 
204 001327 coc QV.FLG: .BYTE 0 “QUICK VERIFY FLAG. 
205 ON FIRST PASS OF EALH DMC11 ITERATIONS WILL BE 
206 EVEN 
¢ 

208 DEFINITIONS FOR TRAP SUBROUTINE CALLS 
209 “POINTERS TO SUBROUTINES CAN BE FOUND 
e19 IN THE TABLE IMMEDIATLY FOLLOWING THE DEFINITIONS 

ele 5s MERA AE SE MEE Se HE SE HE HE HE HE EE HE HEE a HE HEHEHE HE HE HEE ERA REESE EELS 

213 § errr mn n nnn tn nnn crn nent nnn rene nnn nn nnn ne nnnnwen mena nana 
214 001330 ’ TRPTAB: 
215 104400 SCOPE=TRAP+0 CALL TO SCOPE LOOP AND ITERATION HANDLER 
216 001330 603506 . SCOPE 
217 104401 SCOP 1=TRAP+1 :CALL TO LOOP ON CURRENT DATA HANDLER 
218 001332 003644 .SCOP1 
219 104402 TYPE=TRAP+2 -CALL TO TELETYPE OUTPUT ROUTINE 
220 001334 003674 TYPE 
221 1049403 INSTR=TRAP+3 sCALL TO ASCII STRING INPUT ROUTINE 
222 001336 003756 INSTR 
223 104404 INSTER=TRAP+4 :CALL TO INPUT ERROR HANDLER 
224 001340 O040be2 aANSTER 
225 104405 PARAM=TROP+ :CALL TO NUMERICAL DATA INPUT ROUTINE 
226 001342 oo4102 PARAM 
227 104406 SAVOS=TRAP+6 ;CALL TO REGISTER SAVE ROUTINE 
228 001344 004362 . SAVOS 
229 104407 RESOS=TRAP+7 -CALL TO REGISTER RESTORE ROUTINE 
230 001346 004342 .RESOS 
231 104410 CONVRT=TRAP+10 ;CALL TO DATA OUTPUT ROUTINE 
232 001350 004374 .CONVRT 
233 104411 CNVRT=TRAP+11 ;CALL TO DATA OUTPUT ROUNTINE WITHOUT CR/LF. 
234 001352 oo4400 CNVRT 
235 104412 MSTCLR=TRAP+le :CALL TO ISUE A MASTER CLEAR 
236 001354 005370 .MSTCLR 
237 104413 OELAY=TRAP+13 -CALL TO DELAY 
238 001356 O0S340 DELAY 
239 104414 ROMCLK=TRAP+14 :CALL TO CLOCK ROM ONCE 
240 001360 Od0S406 .ROMCLK 
24] LO441S DATACLK=TRAP+15 :CALL TO CLK DATA 
242 001362 OOSs4SsH .DATACLK 
243 104416 sCALL TO DELAY A CLOCK TICK 
244 001364 005520 

TIMER=TRAP+16 
. TIMER 

1 HGH EHEHEIHEHE HEHE HEHEHE HEHEHE HIE HEHEHE HEHE 
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001366 
001370 
001372 

001374 
001376 
001400 
001402 
001404 
001406 
001410 
001412 
001414 

OO1416 

001500 
001500 
001502 
001504 
001506 

001510 
00151e 
001514 
001516 

001520 
001S2e 
001524 
001526 

001530 
001532 
001534 
001536 

001540 
001542 
Oo1S44 
001546 

000000 
000000 
000000 

000000 
000000 
000000 
000000 
000000 
000000 
oo0000 
000000 
ooCo000 

000000 
001460 

901500 

000001 
000001 
000001 
000001 

000001 
000001 
000001 
000001 

000001 
00000! 
000001 
000001 

000001 
000001 
000001 
000001 

000001 
900001 
000001 
000001 
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PAGE: 
PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS. 

;DMC11 CONTROL INDICATORS FOR CURRENT DMCi1 UNDER TEST 

STATI: 
STATe: 
STAT3: 

0 
0 

;DMC11 VECTOR AND REGISTER INDIRECT POINTERS 

OMRVEC: 
DMRLVL: 
DMTVEC: 
OMTLVL: 
DMCSR: 
DMCSRH: 
DMCTL: 
OMPO4: 
DMPOB: O

Q
O
d
0
0
O
0
0
0
0
0
 

TEMP STORAGE 

OmMSe00: . 
DMS300: . 

DMCROL: . 
DMS101: . 
OMSeOl: . 
OMS301: . 

OMCROe: . 

DMSa0e: 
DMCROI: . 

OMS303: . 

OMCROYW: . 
QMSIO4: . 
OmMS204: . 
OMS304: . y

e
 

b=
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p
e
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pe
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fe
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ee
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p
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; POINTER 
: POINTER 
: POINTER 
: POINTER 
: POINTER 
: POINTER 
: POINTER 
: POINTER 
; POINTER 

TO OMC11 RE REL VER INTERRUPT VECTOR 
TO DMC11 RECEIVER INTERRUPT SERVICE PS 
TO DOMC11 TRANSMITTER INTERRUPT VECTOR 
TO DMC11 TRANSMITTER INTERRUPT SERVICE PS 
TO OMC11 CONTROL STATUS REGISTER . 
TO OMC11 CONTROL STATUS REGISTER HIGH BYTE. 
TO DMC11 CONTOL OUT REGISTER 
TO ort PORT REGISTER(SEL 4) 

PORT Re GISTER(SEL 6) 

;CONTROL STATUS REGISTER FOR OMC11 NUMBER 90 
VECTOR FOR OMC11 NUMBER OO 
:DOCMP_LINE® FOR OMC11 NUMBER 00 
:3RD STATUS WORD 

;CONTROL STATUS REGISTER FOR DOMC11 NUMBER (01 
:VECTOR FOR DMC11 NUMBER C1 
-DOCMP_LINE® FOR OMC11 NUMBER O1 
:3RO STATUS WORD 

;CONTROL STATUS REGISTER FCR DMC11 NUMBER Ge 
:VECTOR FOR OMC11 NUMBER 02 
:DDCMP_LINE® FOR DMC11 NUMBER O2 
-3RD STATUS WORD 

;CONTROL STATUS REGISTER FOR OMC11 NUMBER 03 
VECTOR FOR DMC11 NUMBER 03 
;DOCMP LINES FOR DMC11 NUMBER 03 
; RO STATUS WORD 

:CONTROL STATUS REGISTER FOR OMC11 NUMBER 04 
:VECTOR FOR DMC11 NUMBER O4 
;DOCMP_LINE® FOR DMC11 NUMBER O4 
:3RD STATUS WORD 

0027
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001SS0 
001$Se 
001SS4 
001SS6 

001560 
001562 
001564 
001566 

001570 
001572 
001574 
001576 

001600 
001602 
001604 
001606 

001610 
001612 
001614 
001616 

001620 
001622 
001624 
001626 

001630 
001632 
001634 
001636 

001640 
001642 
001644 
001646 

0016S0 
001652 
001654 
001656 

001660 
001662 
001664 
001666 

001670 
001672 
001674 
001676 

000001 
000001 
000001 
000001 

000001 
000001 
000001 
000001 

000001 
000001 
000001 
000001 

00000! 
000001 
000001 
000001 

000001 
000001 
oo0001 
000001 

000001 
000001 
oo000g0g! 
000001 

000001 

000001 

000001 
000001 
000001 
000001 

000001 
000001 
000001 
oo0001 

000001 
000001 
000001 
000001 

000001 
000001 
000001 
000001 
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PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS. 

OMCROS: 
0MS10S: 
OmS20S: 
DMS30S: 

OMCROE: 
DMS106: 
OMS206: 
OMS306: 

DMCRO?: 
DMS107: 
OMS207: 
OMS307 : 

OMCRIO: 
OMS110: 
OmMS210: 
OMS310: 

OMCRII: 
OMS111: 
DOMS211: 
OMS311: 

DOMCR1e: 
OMS1ie: 
OMS2 le: 
DMS31e: 

DMCRI3: 
DMS113: 
OMSe13: 
OMS313: 

DMCR14: 
OMS114: 
DMSe 14: 
DMS314: 

OMCRIS: 
DMS115: 
OMS215: 
DMS315: 

OMCRIE: 
OMS116: 
OMS2 16: 
DMS316: 

OMCR1?7: 
OMS117: 
OMS217: 
OMS317: 

. BLKW 

. BLKW 

. BLKW 

. BLKW 

- BLKW 
. BLKW 
. BLKW 
. BLKW 

- BLKW 
. BLKW 
. BLKW 
. BLKW 

.BLKW 

. BLKW 

. BLKW 

. BLKW 

. BLKW 

. BLKW 
~BLKW 
-BLKW 

. BLKW 
- BLKW 
-BLKW 
. BLKW 

-BLKW 
- BLKW 
- BLKW 
. BLKW 

. BLKW 

. BLKW 

.BLKW 
-BLKW 

. BLKW 

.BLKW 

. BLKW 

. BLKW 

. BLKW 
- BLKW 
. BLKW 
. BLKW 

~BLKW 
. BLKW 
-BLKM 
-BLKW o
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;CONTROL STATUS REGISTER FOR DMC11 
-VECTOR FOR DMC11 NUMBER 05 
;DOCMP_LINE® FOR OMC11 NUMBER OS 
“3RD STATUS WORD 

;CONTROL STATUS REGISTER FOR DMC11 
“VECTOR FOR DMC11 NUMBER 06 
“DOCMP_LINE# FOR DMC11 NUMBER O06 
-3RD STATUS WORD 

;CONTROL STATUS REGISTER FOR DMC11 
VECTOR FOR OMC11 NUMBER 07 
;DOCMP_LINE# FOR DMC11 NUMBER 07 
:3RD STATUS WORD 

;CONTROL STATUS REGISTER FOR OMC1i 
VECTOR FOR DMC11 NUMBER 10 
;DOCMP_LINE® FOR OMC11 NUMBER 10 
:3RD STATUS WORD 

;CONTROL STATUS REGISTER FOR DMC11 
VECTOR FOR DMC11 NUMBER 11 
>DDCMP_LINE®# FOR OMC11 NUMBER 11 
:3RD STATUS WORD 

;CONTROL STATUS REGISTER FOR OMC11 
VECTOR FOR DMC11 NUMBER 12 
;DDCMP_LINE® FOR OMC11 NUMBER 12 
:3RD STATUS WORD 

;CONTROL STATUS REGISTER FOR DNC11 
:VECTOR FOR OMC11 NUMBER 13 
:DOCMP_LINE# FOR DMC11 NUMBER 13 
:3RD STATUS WORD 

:CONTROL STATUS REGISTER FOR DMC11 
VECTOR FOR DMC11 NUMBER 14 
:DOCMP_LINE®# FOR DMC11 NUMBER 14 
:3RD STATUS WORD 

;CONTROL STATUS REGISTER FOR CMC11 
“VECTOR FOR OMC11 NUMBER 15 
:DOCMP_LINE® FOR OMC11 NUMBER 1S 
73RD STATUS WORD 

;CONTROL STATUS REGISTER SOR DMC11 
;VECTOR FOR OMC11 NUMBER 16 
;DDCMP_LINE® FOR OMC11 NUMBER 16 
:3RD STATUS WORD 

;CONTROL STATUS REGISTER FOR OMC11 
-VECTOR FOR OMC11 NUMBER 17 
;DOCMP_LINE® FOR OMC11 NUMBER ! 
:3RD STATUS WORD 

PAGE: 

NUMBER 

NUMBER 

NUMBER 

NUMBER 

NUMBER 

NUMBER 

NUMBER 

NUMBER 

NUMBER 

NUMBER 

NUMBER 

os 

06 

07 

19 

il 

le 

13 

14 

15 

16 

0028
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369 261700 cccsoe DM.END: O00000
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361 
abe -DMC11 PASS COUNT AND ERROR COUNT TABLE 

364 
365 001702 CNT. MAP: 
366 001702 ooc000 PACTOO: 0 “PASS COUNT FOR DMC11 NUMBER OO 
st? 0c1704 900000 ERCTOO: O TERROR COUNT FOR DMC11 NUMBER OO 

369 001706 ocovo0e PACTOL: O -PASS COUNT FOR DMC11 NUMBER O01 
370 001710 oo0000 ERCTOL: O “ERROR COUNT FOR DMC11 NUMBER O1 

372 001712 o00000 PACTO2: O PASS COUNT FOR DMC11 NUMBER 02 
373 901714 oo000c ERCTO2: O “ERROR COUNT FOR DMC11 NUMBER O2 

37S 001716 oo0000 PACTO3: O -PASS COUNT FOR DMC11 NUMBER C3 
37% 001720 oooc00 ERCTO3: O “ERROR COUNT FOR OMC11 NUMBER 03 

378 001722 o00000 PACTOY: O “PASS COUNT FOR DMC11 NUMBER 04 
273 001724 dooo000 ERCTOY: 0 “ERROR COUNT FOR OMCI11 NUMBER 04 

381 001726 oo0000 PACTOS: O PASS COUNT FOR DMC11 NUMBER OS 
382 001730 o9g000 ERCTOS: O ‘ERROR COUNT FOR DMC11 NUMBER OS 

384 001732 coD000 PACTOB: O PASS COUNT FOR DMC11 NUMBER O& 
385 601734 oo0c00 ERCTOE: O ‘ERROR COUNT FOR DMC11 NUMBER C6 

387 99173 p9990 PACTO?: 0 “PASS COUNT FOR DMC11 NUMBER 07 
288 1746 600000 ERCTO?: 0 "ERROR COUNT FOR DMCI1 NUMBER 07 

3390 oc1742 p00 PACTIO: PASS COUNT FOR DMC]! NUMBER 10 
331 61744 atelatl ERE TY : 5 S ERROR RUNNT eRe DMCi1 NUMBER iC 

393 001746 ooD000 PACT11: O PASS COUNT FOR DMC11 NUMBER 11 
334 001750 oo0dco ERCTII: O ERROR COUNT FOR DMCI1 NUMBER 11 

396 co17Se ooocod PACT12: 0 PASS COUNT FOR DMC11 NUMBER 12 
397 001754 ogocdd ERCT12: O ZERROR CGUNT FOR DMC1! NUMBER 12 

399 001756 oco0009 PACTI3: O PASS COUNT FOR DMC11 NUMBER 13 
490 061760 ood00c ERCT13: O TERROR COUNT FOR DMCi1 NUMBER 13 

402 O01762 909000 PACTI4: 0 PASS COUNT FOR DMC11 NUMBER 14 
405 001764 900090 ERCTI4: 0 "ERROR COUNT FOR OMC11 NUMBER 14 

495 001766 coD000 PACTIS: 0 PASS COUNT FOR DMC11 NUMBER 15 
406 001779 ooo0oc ERCTIS: 0 "ERROR COUNT FOR DMC11 NUMBER 1S 

498 001772 oo000C PACTIE: O -PASS COUNT FOR OMC11 NUMBER 16 
153 001774 ooogoc ERCT16: O TERROR COUNT FOR DMC11 NUMBER 16 

4!]1 901776 oop00c PACTI7: 0 -PASS COUNT FOR DMC11 NUMBER i7 
WIE s02622 oscooc ERCTI7: O ERROR COUNT FOR OMCi1 NUMBER 17
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FORMAT OF STATUS TABLE 

iS 14 13 le 11 10 O98 O8 O7 O& OS OY O3 Oe O1 1 

I 
C ON T_R_O_L R € G I.S_ T_E_R I oSR 

I I I I 1 t 2 1.1 1 2.1 1.1 1.1 7% Telataletaeqatete # v ECT OR #f STATI 
I I I r ¥ or 7 J I 

I I I 
Pe oo" he oi eed srare 

T#! STATS 
I I 

CSR: CONTAINS DMC11 CSR ADDRESS 

STAT1: BITS OC-O8 IS OMC11 VECTOR ADORESS 
BIT1S=1 MICRO-PROCESSOR HAS CRAM 
BITIS=0 MICRO-PROCESSOR HAS CROM 
BIT14=] 7??? TURNAROUND CONNECTOR IS CN 
BITL4Y=0 NO TURNAROUND CONNECTOR 
BIT13=0 LINE UNIT IS AN M8201 
BIT13=1 LINE UNIT IS AN MB82Cz 
BIT12=1 NO LINE UNIT 
BITS 09-11 IS OMC11 BR PRIORITY LEVEL 

STATe: LOW BYTE IS SWITCH PAC#l (DDCMP LINE NUMBER: 
HIGH BYTE IS SWITCH PAC#e (BMB8T3 BOOT ADD) 

STAT3: BITO=1 DO FREE RUNNING TESTS ON KMC 
(MUST BE SET TO A ONE MANUALLY [PROGRAMS GS AND } ONLY].
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002002 
002010 
002014 
002022 
002030 
002034 
002040 
002944 
002052 
002960 
002066 
O0207e 
002074 
002100 
00210e 
092106 
002114 

002122 
00¢126 
002132 
002140 
002146 

002306 

012737 
012737 

013746 
013746 
012737 
012737 
012737 
022777 
001402 
000407 
O22ebeb 
012737 
012737 
012637 
012637 
105737 

104492 

14-DEC-76 

000340 
001200 
005240 
001310 
007556 
001325 
001327 
001470 
001676 
160000 
00170e 

O0e00e 

001234 
009001 
002002 

000006 
000004 
002166 
177570 
177570 
177777 

009176 
000174 
oo0d04 
000006 
001324 

003432 

001000 
007362 
176734 
o00d4e 

001236 
000091 

001236 

001306 

CO79S6 

001320 
00132e 

o00004 
001¢0e 
001200 
177920 

W01¢eCe 
901200 

oooc04e 

001236 

00123€ 

16:32 PAGE le 
GO3 

PROGRAM INITIALIZATION AND START UP. 

. START: 

6$: 

203: 

; PROGRAM INITIAL TEE LION 
:LOCK OUT INTERRUPTS 
SET UP PROCESSOR STACK 
;SET UP POWER FAIL VECTOR 
-CLEAR PROGRAM CONTROL FLAGS AND COUNTS 
:TYPE TITLE MESSAGE 

#340, PS 
aSTACK SP 
#.PFAIL, a824 
OMNUM , SAVNUM 
SWFLG’ 
ERRFLG 
QV.FLG 

;LOCK OUT INTERRUPTS 
SET UP STACK 
SET UP POWER FAIL VECTOR 
: SAVE NUMBER _OF DEV TEER IN SYSTEM. 
-CLEAR SOFT TYPEOUT FLA 
‘CLEAR ERROR FLAG 
ZERO QUICK VERIFY FLAG 

#O0M.MAP-10,CREAM:GET MAP POINT 
#CNT.MAP-4 MILK ;GET PASS COUNT MAP POINTER 
#BITIS RUN 
aCNT. MAP, RO 
(RO)+ 
#CNT.MAP+100,R0 ; DONE YET? 
238 3 KEEP 
LSTERR 
#1, TSTNO 
#. STAR™, RETURN 

a#6,-(SP) 
a#4,-(SP) 
#65 ,.084 
#177570, SWR 

“POINT POINTER TO FIRST DEVICE. 
*PASS COUNT POINTER TO RO 
CLEAR TABLE 

GOING 
;CLEAR LAST ERROR POINTER 
:SET UP FOR TEST 
:SET_UP FOR POWER FAIL BEFORE 
TESTING STARTS 
: SAVE CURRENT VECTORS 

‘SET UP FOR TIMEOUT 
SET SWR TO HARD SWR ADDRESS 

#177570, DISPLAY ;SET DISPLAY TO HARD SWR ADDRESS 
fo 

Be )4 (SP)+ 
aSWREG  SWR 

:R FERENCE HARDWARE aur TCH REGISTER 
:1 USE SOFT SW 
IF IT exters AND NOT = -1 USE HARD 
: ADJUST STACK 
:POINTER TO SOFT SWR 

w
 
=
 

wo
 

8DISPREG, DISPLAY:POINTER TO SOFT DISPLAY RES 
(SP)+, 084 
(SP3+! sae 
INIFLG 
e0$ 
sSENDAD, dete 

ante 

j RESTORE VECTORS 

;HAS INITIAL IZATION BEEN PERFORMED 

;IF ACT-11 AUTOMATIC MODE, DON'T TYPE IC 

TYPE TITLE MESSAGE 
-CHECK FOR SOFT SWR 
:STORE STARTING SWITCHES 
iIs IT RUNNING IN AUTO MODE? 

IF YES, CLEAR SWITCHES 
“IF suao=1 QUESTIONS HRE ASKED. 
:BR IF SWO dei 
BIT7=1°? 
BR IF SWO7=0 
: ARE aNY DEVICES SELECTED? 
:BR IF YES 
NO DEVICES SELECTEC.
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00e31e 
002314 

O0242C 

002424 
002430 
002434 
002440 
002444 

OC2Se26 
co2S32 

000000 
00077" 
004737 
105737 
001410 
10S737 
100431 
932737 
001403 
000424 
005137 
104402 
012704 
010437 
012437 
OO1411 
012437 
012437 
012437 
104410 
007230 
000762 
O1e79C 

012702 
022791 

010252 
901324 

061236 

oo0006 

001324 
006126 
001500 
001246 
001250 

901eSe 
OC.254 
OC 1eS5e 

9C1s0C 

oo0cos 

100000 

109090 

00260& 

ooocOs 

000010 
C2722 
LES01C 

14-DEC-76 
759 

00123€ 

000502 

oc000e 

oococy 

16:32 PAGE 13 
PROGRAM INITIALIZATION AND START UP. 

Dus: 

S$: 

1§: 

HALT 
8 

HO3 

-2 
PC AUTO. SIZE 
INIFLG 

STRTSW 

3332 

:STOP THE SHOW 
:DISQUALIFY CONTINUE SWITCH 
GO_DO THE AUTO SIZE 
FIRST TIME? 
‘BR IF YES 
IF USING SAME PARAMETERS CONT *YPE MAP 

1§ 
aerT1! 'BIT2, STRTSW:IS TEST NO. OR LOCK SELECTED 

1$ 
(R4)+, TEMPS 
(R4)+) TEMPY 
(RY) +; TEMPS 

S$ 
#DM. MAP, RO 

;fF NO THEN TYPE STATUS 
SIF_YES DO NOT TYPE STATLS 
:SET FLAG 
; TYPE HEADER 
;SET POINTER 
;SET ADDRESS 
;SET CSR 
SALL DONE IF ZERO 
;SET STA 
:SET state 
:SET STATS 
:TYPE OUT STATLS MAP 

;RO POINTS TO STATUS TABLE 

5 RERRARE ERLE ERE REESE ERR ELE EERE R ARERR E ARR RAE REESE SEER ELE EERE 

:#AUTO SIZE TEST 
:raTHIS TEST VERIFYS THAT THE OMC11S AND/OR KMC11S ARE AT THE CORRECT FLOATING 
;#ADDRESSES FOR YOUR SYSTEM. IF THIS TEST FA 

:ECHECK THE ADDRESSES OF ALL FLOATING 
IL&, IT IS NCT A HARDWARE ERROR. 

DEVICES (OJ, DH,0G, DU, DUP, LK, DMC.0Z.KMC). 
t#IF THERE ARE NO OTHER FLOATING DEVICES BEFORE THE OMCL1, THE FIRST 

*?#DMC11 ADDRESS IS 760070, KMC11 IS 760110. NO DEVICE COULD EVER BE AT 
| HADORE SS 760000. 
ARSE SAE AE SEHR AE SEE AE SESE HEE HEE AE RAE EE REE EE EERE R EER ES EE EEE HE 

AUSTRT: 

33: 
4$; 

ae4,-(SP) 
386, -(SP) 
386. 
TEMP3 
RS 
(RO) ,OMCSR 
AUDONE 
RS 
1$ 
sB8IT15,2(RO) 
OK 
es 
#B1T25,2(R0) 
OK 
#NODEV, 84 

;SAVE LOC 4 
SAVE LOC 6 
:CLEAR VEC+2 
CLEAR FLAG 
:RS=0=0MC, RS=-1=KMC 
:GET NEXT DMC CSR 
:BR IF DONE 
:OMC_OR KMC® 
:BR_IF KMC 
: CHECK FOR DMC CSR 
;S, IP IF NOT DMC 
;ITS A DMC SO CONTINUE 
:CHECK FOR KMC CSR 
SKIP IF NOT_KMC 
:SET UP FOR TIMEOUT 
:DMC_OR KMC? 
:BR IF KMC 
jR3 is COUNT OF DEVICES BEFORE OMC 

:R3 IS COUNT OF DEVICES BEFORE KMC 
;Re IS DEVICE TABLE PONTER 
:S7ART WITH ADORESS 160910
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S8e 002536 005711 FLOAT: TST (R1) “CHECK ADGRESS IN Rl 
683 O0es40 111204 MCVB —- (R2) RY -IF NO TIMEOUT, GET NEXT ADDRESS 
584 gg264e 060401 ap RY, WRI -IN RI 

eee ARS UB pORaAL IC R4,R1 : 
58? 002550 005703 TST R3 “ANY MORE DEVICES 70 CHECK FOR? 

egg Beseag BLASS Boe ERR ‘ ALY. 3? o02612 095004 MOV ERR, a84 K ONLY DMC'S ARE LEFT, SET UP FOR TIMECUT 
S390 O02Sbe2 005711 FY: TST (R1) SORE, DMC ARDRESS 
91 poeeg4 201 001404 CMP R1, DMCSR 
g2 o O014 i BEO OK YES 

593 002572 062701 oo0010 AOD #10, RI CET ‘NeXT OMC ADDRESS 
( ra 

edd BR SPaR Meee ooco1c Ok: BRO #10, RO i907 8 T0 at Sa OMC SSR 
S96 002604 000720 BR AUSTRT : CONTINUE 
597 O0c60b 12224 NODEV: CMPB  (R2)+,-'R3) ON TIMEOUT, INC Re, DEC RQ 
598 000610 d0000 RTI RETURN 
S99 O0e6le 005737 ofi2s2 ERR: ‘TST TEMP3 CHECK FLAG IF = 0 TYPE HEADER 
600 BOe515 o1034 NE 1§ HEADE 
601 620 6104402 YPE PY PEOU PER OER MESSAGE 

Poa Hane hee 002612 001276 cower ERR, SAVPC Sa eee heey 1 BERR, 
pad Aispss OhEC TT CNVRT TPYSE btir’ CRROR 
605 0020634 002702 ERRPC 
606 002636 104402 TYPE TYPE REST OF HEADER 
597 O02640 007167 CNERR 
608 O02642 012737 177777 oD1252 MOV 8-1, TEMP3 :SET FLAG SO IT ONLY GETS TYPED JNCE 
609 O026S0 010137 001262 1S: MOV R1SAVRi SAVE RI FOR TYPEOLT 
610 002654 104410 CONVRT 
611 O02656 O0e7!0 CONTAB -TYPE CSR VALUES 
6:2 002660 005705 TST RS “DMC OR KMC ° 
613 OO02662 001003 BNE 33 :BR IF KMC 
6149 002664 104402 TYPE 
615 O0e666 007210 OMCM 
616 002670 ooD4oe2 BR us 5 CONTINUE 
617 002672 104402 3S: TYPE 
618 002674 007220 KMCM ; 
619 O0e676 Oeebeb 4S: CMP (SP)+, (SP)4 ADJUST STACK 
620 002700 000737 BR OK :BR 73 GE OUT 
B21 002702 o0000! ERRPC: 1 
be2 000704 006 aoe ‘BYTE 6.2 
623 002706 001276 SAVPC 
624 002710 ocovooe2 CONTAB: 2 
62S 002712 O06 004 “BYTE 6,4 
626 000714 001262 SAVRI 
627 02716 06 Ge "BYTE 6,2 
628 O02720 OO1404 OMCSR 
629 002722 907 DEVTAB: .BYTE 7 OJ 
630 002723 017 ‘BYTE 17 :DH 
63] poe7e4 07 "BYTE 7 :DQ 
£32 000725 07 "BYTE 7 :6U 
633 002726 007 "BYTE 7 : DUP 
£34 002727 G07 "BYTE ? “LK 
635 002730 007 "BYTE 7 : BMC 
£36 60273! 007 "BYTE 7 :D2 
£37 002732 307 "BYTE 7 KMC
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002734 

ue 
002744 
002750 

03010 
O301e 

BBSBh8 
po30ce 

003034 
0030 
00304 
09 

0031S2 

CG 
BRB

BBB
S 

i 
te
te
ta
te
te
d 

R
B
I
S
T
 

002734 
00S705 
01005 
1270S 177777 

001500 

000006 
000004 
000010 

006046 

176174 

005707 

176154 
001306 

000300 
000302 

oC1cCe 

ocr?" 5 

JOCR4C 

14-DEC-76 

001236 

091312 

001396 

16:32 PAGE 1S 
PROGRAM INITIALIZATION AND START UP. 

o0oco4 

. EVEN 
AUDONE: TST 

1$: MOV 

2s: MOV 

35: MOV 

4g: MOV 

JQ3 

40M. MOP , RO 
AUSTRT 
(SP)+,a%6 
(SP)+) 84 
sSu03, STRTSW 

MNEW 
RO 

aSWR, SAVACT 
25 
“MERR3 

-2 
aSWR pMacTy 
DMACTY,R 

#300, RO 
$302, R1 
R1. (RO)+ 
cRL)+ 
(RO)+, (R1)+ 
#1000: RO 
4§ 

RESTART 

sSTACK ,SP 
a6, ~(9P) 
384) -(5P) 
RO 
82S, 384 

ob 5 

8157776, RO 

#2776, RO 
RQ MEN, In IM 

(ps: Sac 
10$ 
(SP)+, (SP)+ 

137400, RO 

a4 
sare erRTSU 
1S 

;OMC? 
BR IF_KMC AND ALL DONE 
*SET RS TO -1 (KMC) 
: RESET RO TG START OF TABLE 
:G0 DO KMC’S 
sRESTORE LOC B 
RESTORE LOC 
j SELECT SPECIF 
;BR_IF_NO. 
TYPE THE MESS 
ZERO DATA LIG 

IC DEVICES?? 

AGE. 
HTS 

“WAIT FOR USER TO TELL WHAT DEVICES TO RUN 
-1S THE NUMBER VALID? 
:BR IF NUMBER IS OK. 
‘TELL USER of INVALID NUMBER. 

iaegraby Rte 
:GET NEW DEVIC 
: SHOW 
CONTINUE DYNA 
:PREPARE TO CL AR toe FLOATING 
: VECTOR AREA. 
START PUTTING “PCre - HALT" 

BAB Ran AGAIN. 
£ PATTERN 

HE USER WHAT HE SELECTED. 
MIC SWITCHES. 

:IN VECTOR AREA. 
:POP POINTERS 
ALL DONE?” 
;BR IF NO. 

;SET UP STACK 

PeTART AT 0 
:SET UF FOR TIME QUT 
;T0 AUTOSIZE MEMORY 
:CHECK ADDRESS IN RO 
ite T AT LEAST 28k 
;BR IF_NO 
"SAVE 2K FOR MONITORS 
RECTOR EMORY LIMI~ 

RESTORE LOC 6 
; CONTINUE. 
ADJUST TACK 
GET LAST GOOD ROORESS 
; SAVE 2K FOR MONITORS 

NO 
HIF 8K DON’T SAVE 2k 

LOCK OUT INTERRUPTS 
:CHECK FOR LOCK ON TEST 
:BR IF NO LUCK DESIRED.
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Bas514 
e 

Nese 
012737 

Bia7ae 
013737 
012737 
032737 
001002 
104402 
o9C177 

14-DEC-76 
4:59 

268248 
003640 
00364e 
007620 
oo00de 

005657 
175725 

003522 
003524 

003Se2 
003524 
001214 
001236 

16:32 PAGE 16 
PROGRAM INITIALIZATION AND START UP. 

38: 
4§; 

KQ3 

MLOCK 
bNOP, TTST 
BNOP. TTST+2 

33 BRU, TTST 
BRX’ TTST+2 
acYCLE. RETURN 
et ,STRTSW 

SRe-LRN 

PAGE: OC2€ 

: TYPE LOCK SELECTED. 
:ADJUST SCOPE ROUTINE. 
;SET UP TO LOCK 
;CONTINUE ALONG. 
: PREP RE NORMAL SCOPE ROUTINE 
;LOCK NOT SELECTED, SET UP FOR NCRMAL SCOPE LOCP 
:START AT “CYCLE” FIND WHICH DEVICE 7G TEST 
-I1S TEST NO. SELECTEC? 
BR IF YES 
TYPE R 
START TESTING
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003274 

003504 

OO3S06 
CO351e 

000005 
005037 
105037 
005237 
013777 
104402 
10440e 
104411 
lu 4ne 
104414 
104402 
104411 
10440e2 
104411 
013700 
013720 
013720 
005337 
001017 
112737 
013737 
013701 
001406 
oo000s 

004711 

004737 
010016 

14-DEC-76 

001234 
001325 
001230 
oO1e30 

001314 

000377 
001310 
000042 

007620 
007620 

002 

002 

002 

002 

007362 

175660 

901214 

16:32 PAGE 17 
END OF PASS ROUTINE 

.EOP: 

SENDAD: 

RESTRT: 

XCSR: 

XVEC: 

XPASS: 

XERR: 

. SCOPE: 

LOS 

;END OF PASS 
TYPE NAME OF TEST 
UPDATE PASS COUNT 
:CHECK FOR EXIT TO ACT-11 
;RESTART TEST 

RESET ;MAKE THE WORLD CLEAN AGAIN. 
CLR LSTERR “CLEAR LAST ERROR PC 
CLR6 ERRFLG “CLEAR ERROR FLAG 
INC PASCNT UPDATE PASS COUNT 

“DISPLAY PASS COUNT 
: TYPE END PASS 

MOV PASCNT, DISPLAY 
TYPE , MEPASS 
TYPE , MCSRX “TYPE CSR 
CNVRT  ,XCSR “SHOW IT 
TYPE  MVECX “TYPE VECTOR 
CNVRT XVEC -SHOW IT 
TYPE , MPASSX “TYPE PASSES 
CNVRT pass “SHOW IT 
TYPE . MERRX ; TYPE ERRORS 
CNVRT XERR “SHOW IT 
MOV MILK,RO “GET POINTER TO PASS COUNT 
MOV PASCAT, (RO)+ >STORE PASS COUNT FOR THIS OMC11 
MOV ERRCNT, (RO)+ ‘STORE ERROR COUNT FOR THIS OMC1! 
DEC SAVNUM “ARE ALL DEVICES TESTED? 
BNE RESTRT ‘BR IF NO. 
MOVB #377, QV.FLG “SET THE QUICK VERIFY FLAG. 
MOV OMNUM, SAVNUN 7RESTORE THE COUN 
MOV ane, fl ; CHECK FOR ACT-11 vn OOP 
BEQ RESTRT -IF NOT, CONTINUE TESTING 
RESET : STOP THE SHOW--CLEHR THE WURLO 

ISR PC, (RL) 
NOP 
NOP 
NOP 
NOP 
MOV #CYCLE, RETURN 
IMP CYCLE 

.BYTE 56,2 
DMCSR 

-BYTE 4.2 
DARVEC 

.BYTE 6 
PASCNT 

.BYTE 6,2 
ERRCNT 

;SCOPE LOOP AND INTERATION HANDLER 

;CKECK FOR SOFT SiR JSR PC ,CKSWR 
:SAVE RO ON THE STACK MOV RO, (SP) 

PAGE: 0027
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DZDMH.P1L1 09-DEC-76 14:59 GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC) 

761 003514 032777 O40000 175460 BIT #81T14,aSWR ;"LOOP ON THIS TEST"? 
762 003522 001407 TTST: BEQ 1$ "BR IF NO. (IF LOCK SWOl=1; THIS LOC =240) 
763 003524 000437 R 3$ GOTO 3$ (IF LOCK SWO1=1; THIS LOC =240) 
764 003526 105777 1754Se TSTB = ATKCSR “KEYBOAD DONE? 
765 003532 100034 BPL 3$ "BR IF NO. (LOCK: HIT KEY TO GOTO NEXT TEST, 
766 003534 017700 175446 MOV JTKOBR, RO “CLEAR DONE BIT 
767 003540 oo041S BR 2$ : CONTINUE 
768 003542 032777 OONO00 175432 18: BIT #SW11,dSWR ‘DELETE ITERATION? (QUICK PASS; 
769 903590 001011 BNE 2s -BR IF YES 
770 00 105737 001327 TSTB QV.FLG “HAVE PASSES BEECOMPLETED? 
7 003596 00140 1204 BEG 2 NT : BR RAF Quick & PASS. oUN 

55s Beaeed BOR68% BBISSY ole. Ne LECNT counr — ERBPREE, TTRBALYON COUNTER, 
774 003572 101414 BLOS 3% “BR IF NOT YET 
775 003574 105037 001325 2s: CLRB = ERRFLG “PREPARE FOR NEW TEST 
776 003600 005037 001224 CLR LPCNT ‘START ICOUNTER AT 0 
777 003604 005037 001220 CLR LOCK 
778 003610 012737 0900020 oDle22 MOV #20, ICOUNT sRESET ITERATIONS 
779 (003616 013737 OOl2l6 OOle:" MOV NEXT, RETURN ‘GET NEXT TEST 
780 003624 011600 3$: MOV (SP) ‘RO :POP RO OFF OF THE STACK 
781 003626 Oe2b26 POPeSP “FAKE AN 
782 003630 013701 001404 MOV DMCSR,R1 “RI E ONT AIKG BASE DMC ADDRESS 
783 003634 000177 175354 JMP JRETURN °GO 00 THE TEST 
784 003640 001407 BRW: 1407 
75 003642 000437 BRX: 437 

587 CHECK FOR FREEZE ON CURRENT DATA 

789 , 
790 003644 004737 007362 .SCOP1: JSR PC, CKSWR ;CHECK FOR SOFT SHR 
791 003650 032777 001000 175324 BIT #SW09, ISWR *1S SWO9=1(SET)? 
792 003656 001405 BEQ 1$ -BR IF NOT SET. 
793 003660 005737 001220 TST LOCK 
794 3664 1402 BEQ 1$ 
79S 3666 013716 001220 MOV LOCK, (SP) ;GOTO THE ADORESS IN LOCK. 
Le 3 00367e oo000e 1S: RTI GO BACK. 

ee s TELETYPE OUTPUT ROUTINE 

800 , 
891 OC3674 O10SH6 .TYPE: MOV RS,-(SP) :SAVE RS ON THE STACK. 
B02 003676 017605 oco0002 MOV d2¢SP) RS :GET ADORESS OF MESSAGE. 
803 003702 (062766 000902 oD00Ce ADD #2,2(SP) *POP OVER ADORESS. 
804% 003710 005737 007556 4g: TST SWFLG SOFT SWR MESSAGE? 
B08 003714 601004 BNE 1S *IF YES TYPE IT OUT REGARDLESS OF Swl2 

(037 16 010000 175256 BIT #5W12, aSWR ‘INHIBIT ALL PRINT OUT? 
807 003724 0010! BNE 3$ -BR IF NO PRINT OUT NANTED (SWl2=1) 
808 0037e6 10571 1S: TSTB (RS) *1S NUMBER MINUS? (MSB=1(BIT7) ) 
809 003730 100002 BPL 2s >BR IF NUMBER IS FLUS 
810 003732 104402 00SS74 TYPE MCRLF ‘TYPE A CR/LF! 
811 003736 105777 175246 2s: TSTB  aTPCSR :TTY READY? 
gig poa7e 1003 BPL 2s "BR IF NO. 
81 112s 17Se42 MOVB (RS)+, JTPOBR *PRINT CURRENT CHAR. 
814 003750 001357 BNE 4g "IF NOT ZERO KEEP PRINTING! 
P15 003752 012605 3s: MOV (SP)+,R5 !END OF OUTPUT. RESTURE RS 
€16 003754 000092 RTI :GO HOME 
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003756 

Boaree 

004100 

004102 
004104 
004106 
o04112 
OO4116 
004122 
004126 
B41 36 
004142 
OO4144 
004150 
004154 

4200 

004206 

010346 

BiFe3 

14-DEC-76 16:32 PAGE 19 
GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC) 

000004 004000 
oo0cde od0coc4 

007256 
000007 
175166 

175162 
000200 
000015 

175146 

175136 175140 

005570 

oo0004 
o04e7e 
004274 
004276 
004300 

bod04 
007256 
000015 

o00060 
000067 
oo0060 

000015 

. INSTR: 

- INSTI: 
. MSG: 

1$: 

2s: 

. INSTE: 

INSTRe: 

. PARAM: 

PARAM! : 

1$: 

i tt 
ROD 
TYPE 
0 

NO3 

;SAVE R3 ON STACK 
;SAVE R4 ON STACK 

R3,-(SP) 
RY = §3P) 
a4tSP), .MSG 
#2,4(SP) 

QTKDBR, (RY) 
#200, (R4) 
(R4)$. #15 
INSTRe 
dTPCSR 
2s 
a TKOBR, JTPOBR 
R3 

RY, -(SP) 
INSTI 
(SP)+,RY ; 
(SP)+,R3 ; 

;CONVERT ASCII STRING TO OCTAL 

(RS)+ ADRCNT 
RS,4( SP) 

#60, (RY) 

(R454 RS 
#15. (RY) 
Hatt 
RS 

PAGE: 0039
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004210 
004212 
004214 
004216 
004220 

004222 
004226 
004230 
004234 
004236 
oo4e4e 

oO04e44 
004250 
004eSe2 
004256 
004262 
004264 
004266 
004270 
004272 
004274 
004276 
004300 

004302 

004310 
0043i4 
004320 
004324 
004330 
004334 
004340 

004342 
004346 
004352 
004356 
004362 
004366 
064372 

006305 
006305 
000760 
104404 
000750 

020837 
101373 
020537 
103770 
133705 
001368 

013704 
010524 
062705 
105337 
001372 
012604 
012605 
o0000e 
o000C00 
ocogod 
000900 
000000 
0043C1 

013705 
000002 

004274 

004272 

004300 

064276 

o00002 
004301 

009004 

001272 
001270 
001266 
001264 
001262 
801260 

001260 
O01ebe 
001264 
001266 
001270 
001272 

14-DEC-76 

001276 

16:32 PAGE 20 
BOY 

GENERAL UTILITIES (TYPEOQUT, ERROR, SCOPE, ETC) 

PARERR: 

LIMITS: 

1$: 

LOLIM: 
HILIM: 
DEVADR: 
LOBITS: O 
ADRCNT=LOBITS+1 

;SAVE PC OF TEST THAT FAILED AND RO-RS 

.SAVOS: SAVE R? (PC) 

SVOS: 

-RESOS: 

;TEST TO SEE IF NUMBER IS WITHIN LIMITS 

:STORE NUMBER AT SPECIFIED ADDRESS 

ASL RS 
ASL RS 
BR 1$ 
INSTER 
BR PARAMI 

CMP RS HILIM 
BHI PARER 
CMP RS ae 
BLO PARERR 
BIT LOBITS,RS 
BNE PARERR’ 

MOV DEVADR, R4 
MOV RS, (R43+ 
ADD #2/R5 
DECB § ADRCNT 
BNE 1$ 
MOV (SP)+,R4 
MOV (5P)4+°RS 
RTI 
0 
0 
0 

MOV 4(SP), SAVPC 

;SAVE RO-RS 

MOV RS,SAVRS 
MOV RY; SAVRY 
MOV R32; SAVR3 
MOV Re; SAVRe 
MOV RI, SAVRI 
MOV RO, SAVRO 
RTI 

;RESTORE RO-RS 

MOV SAVRO, RO 
MOV SAVR1,R1 
MOV SAVR2, Re 
MOV SAVR3,R3 
MOV SAVRY, RY 
MOV SAVRS, RS 
RTI 

;SAVE RS 
SAVE R4 
SAVE R3 
SAVE Re 
SAVE Ri 
SAVE RO 
: LEAVE. 

; RESTORE 
: RESTORE 
: RESTORE 
; RESTORE 
: RESTORE 
; RESTORE 
; LEAVE 

PAGE: O040 
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933 004374 
934 904400 
$35 Oc440e 
936 OO44O4 
937 OO4406 
938 004410 

982 004616 
9€3 004620 

104402 
010046 
010146 
010346 
O1O44E 
010546 

004621 

00SS74 

o000le 
o0000e 
004616 
004620 
004621 
004622 
000003 

177400 
004622 
004620 
001416 

177770 
ooocs0 

007320 

004620 

004621 

povbal 
007320 
004616 

000012 

064620 

004622 

16:32 PAGE 21 
GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC) 

;CONVERT OCTAL NUMBER TO ASCII AND OUTPUT TO TELEPRINTER 

.CONVR: TYPE 
“CNVRT: MOV 

1$: MOVB 

es: MOV 

33: MOV 

4g: MOVB 

S$: MOVB 

6$: CLRB 

WROCNT: O 
CHRCNT: 0 
SPACNTSCHRCNT+1 

CO4 

2s 
#177400, BINWRD 
BINWRD, RY 
CHRCNT, RS 
#TEMP, RO 
RY R3 
#177770,R3 
#060,R3 
R3, (RO)+ 

RY 

RY 

RY 
RS 
3$ 
#MDATA,R3 
-(RO), (R3)+ 
CHRCNT 
4§ 
SPACNT 
6$ 
#040, (R35+ 
SPACAT 

PRGE: O04!
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OO04b2e 000000 

004624 0 
OO4626 1 

0046S4 000136 

004656 004737 
004662 032777 
004670 001406 
004672 105777 
004676 100003 
004700 112777 
004706 032777 
004714 00110S 
004716 021637 
004722 001404 
004724 011637 
004730 105037 
004734 104406 
004736 011605 
004740 162705 
004744 011504 
004746 006304 
004750 061504 
0047S2 006304 

O0S046 104402 

14-DEC-76 16:32 _ PAGE ee PAGE: 
O9-DEC-7E 14:59 

oo0o0e 
000000 

177001 
001330 
oo0000 

007362 
010000 

174312 

000207 
020000 

001234 

001234 
001325 

o0000e 

177001 
037270 
005100 
00S1ie 
005124 
001325 

005124 

005574 
00SS74 
001200 

O06044 
006032 
005232 
006121 

DOY 
GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC) 

BINWRD: 0 

> TRAP DISPATCH SERVICE 
SARGUMENT OF TRAP IS EXTRACTED 
“AND USED AS OFFSET TO OBTAIN POINTER 
TO SELECTED SUBROUTINE 

.TRPSR: MOV (SP) .-(SP) -GET PC OF RETURN 
SUB #2, (SP) *=PC OF TRAP 
MOV a(SP), (SP) GET TRP 

TRPOK: ASL (SP) -MULTIPLY TRAP ARG BY 2 
BIC #177001, (SP) *CLEAR UNWANTED BITS 
ADD 8. TRPTAB. (SP) :POINTER TO SUBROUTINE ADDRESS 
MOV a(SP), (SP) SUBROUTINE ADDRESS 
IMP a(SP)+ -GO TO SUBROUTINE 

sERROR HANDLER 

-HLT: JSR PC, CKSWR sCHECK FOR SOFT SWR 
174312 BIT #Sil2, aSWR “BELL ON ERROR? 

BEQ XBX BR IF NO BELL 
TSTB = aTPCSR Y READY. 
BPL XBX ‘ON T WAIT IF TTY NOT READY. 

174304 MOVB #207, aTPOBR -PUSH A BELL AT THE TTY. 
174266 XBX: BIT #SW13, ISWR DELETE ERROR PRINT OUT? 

BNE HALTS >BR IF NO PRINT OUT WANTED. 
CMP (SP) LSTERR “WAS THIS ERROR FOUND LAST TIME” 
BEQ 15 *BR IF YES 
MOV (SP) ,LSTERR RECORD BEING HERE 
CLRB. - ERRFLG “PREPARE HEADER 

1S: SAVOS “SAVE ALL PROC REGISTERS 
MOV (SP) RS -GET THE PC OF ERROR 
SUB #2,.R5 “GET ADDRESS OF TRAP CALL 
MOV (RS), RH -GET HLT INSTRUCTION 
ASL RY “MULT BY TWO 
ADD (RS), RY :DOUBLE IT 
ASL RY :MULT AGAIN 
BIC #177001,R4 “CLEAR JUNK 
ADD 8. ERRTAB, RY *GET POINTER 
MOV (R4)+,ERRMSG § :GET ERROR MESSAGE 
MOV (R4)+;DATAHD § ;GET DATA HEADRER 
MOV (R4) DATABP GET DATA TABLE 
TSTB = ERRFLG : TYPE HEADREER 
BEQ TYPMSG *BR IF YES 
TST DATABP ‘DOES DATA TABLE EXIST” 
BNE TYPDAT BR IF YES. 

TYPMSG: TYPE  ,MCRLF 
TYPE §MCRLF 
TST Lock 
BEQ 1S 
TYPE _, MASTEK 

13: TYPE | MTSTN 
CNVRT > XTSTN :SHOW IT 
TYPE § ‘MERRPC TYPE PC. 

ac4#e
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noe0e 

00S236 

005240 

Boesub 
00Se50 

00SeSe2 
o0S2Se2 
005260 
005264 
005270 

1044 ibu4ds 
112737 
005737 
001402 
104402 
000000 

005737 

001226 

rill 
000777 

012737 
012706 
01370! 
005037 

Apee>s 
177777 
005100 

005112 

005124 

003432 

174036 

000002 

001232 
000400 

002000 

001216 
001200 
173772 

Ode 

002 

00SeSe2 

005240 
001200 
001404 
OC1416 

14-DEC-76 
:59 

001325 

ooo04e 

174010 

174000 

001214 

ocode4 

o000e4 

GENERAL 
16:32 PAGE 23 

EQ4 
PAGE: 0043 

UTILITIES (TYPEOUT, ERROR, SCOPE, ETC) 

ERRMSG: 
WRKO.FM: 

DATAHD: 
TYPDAT: 

CNVRT 
TYPE 
MOVB T 

DATABP: OC 
RESREG: 
HALTS: 

1$: 

EXITER: 

13: 

es: 
ERTABO: 1 

XTSTN: 

-PFAIL: 

RESTAR: 

,ERTABO 
, NCRLF 
#-1, ERRFLG 
ERRMSG 
WRKO.FM 

ATAHD 
YPDAT 

DATABP 
RESREG 

HSENDAD , d842 
1$ 
aSWR 
EXITER 

2(SP),RO 

ERRCNT 
#eHOB, aSUR 

#SW10, JSWR 
es 
NEXT , RETURN 
#STACK, SP 
JRETURN 

6,2 

3,2 

;SHOW IT 
;GIVE A CR/LF 
NO MORE HEADER UNLESS _NO QATA TABLE. 
eR ene AN RROR MESSAGE 

: TYPE 
: ERROR MESSAGE 

‘DATA HEADER? 
BR IF NO 
: TYPE 
: DATA HEADER 
DATA TABLE? 
:BR IF NO. 
; SHOW 

DATA TABLE 
RESTORE PROC REGISTERS 

SIF ACT-11 AUTOMATIC MODE, HALT?! 

;HALT_ON ERROR? 
-BR IF NO HALT ON ERROR 
:SAVE RO 
3 SHOW ERROR PC IN DATA LIGHTS 

;GET RO 
;UPDATE ERROR COLNT 
:GOTO TOP OF TEST? 
:BR_IF YES 
;GOTO NEXT TEST? 
:BR_IF NO 
SET FOR NEXT TEST 
sRESET SP 
:GOTO SPECIFIED TEST 
; RETURN 

TS 
;ENTER HERE ON POWER FAILURE 

MOV 
HALT 
BR 

#RESTART 24 SETUP FOR POWER UP TRAP 
HALT ON POWER DONN NORMAL 

;PROCESSOR WILL TRAP HERE WHeN POWER IS RESTORED 

MOV 
MOV 
MOV 
CLR 

#.PFAIL, 24 
aSTACK, SP 
DMCSR,R1 
TEMP 

;SET UP_FOR POWER FAILURE 
sRESET THE STACK POINTER 
RESTORE Ri 
sRERDY FOR TIMMER



FOY 
DZOMH = MACY11 27(1006) 14-DEC-76 16:32 PAGE 24 PAGE: O44 
SZDMH.P11  Q9-DEC-76 14:59 GENERAL UTILITIES <TYPEOUT, ERROR, SCOPE, ETC) 

1097 005274 005237 O01415 INC TEMP “PLUS ONE TO THE TIMER! 
1098 005300 001375 BNE “4 “BR IF MORE TO GC \ 
1099 005302 104402 005577 TYPE  MPFAIL TYPE THE MESSAGE 
1100 005306 104411 005332 CNVRT  'PFTAB ‘TELL WHAT TEST TO RETURN TO. 
i101 005312 105037 001325 CLRB = ERRFLG :START CLEAN 
1192 005316 005037 O01234 CLR LSTERR } ries 
1193 005322 905011 CLR (R1) ‘CLEAR MAINT BITS 
1104 005324 104412 MSTCLR “START CLEAN UP OF DEVICE 
1195 005326 000177 173662 JMP JRETURN :START DOING ThaT TEST AGAIN. 
1196 005332 000001 PFTAB: 1 
1197 005334 003 902 -BYTE 3,2 
1198 005336 001226 TSTNO 

1110 005340 DELAY: 
1111 005340 012777 000020 174044 MOV 20, 3OMFO4 
ille 005346 104414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
1113 005350 121111 1eniil -POKE CLOCK DELAY BIT 
'114 905352 1S: 
11iS 005352 104414 ROMCLK sNEXT WORD IS INSTRUCTICN, ROMCLK PC=5304 
1116 005354 121224 121224 :PORT4+IBUS#11 
i117 005356 032777 o00020 174026 ait WBIT4,9DMPOY 31S CLOCK BIT SET? 
1118 005364 001772 BEQ 1$ :BR IF NO 
1113 005366 o0c00e RTI 

$131 005370 -MSTCLR: 
1122 905370 152777 900100 174010 BISB &sBIT6,3DMCSRH  ;SET MASTER CLEAR 
1123 005376 142777 000300 174002 BICB #BIT6!BIT7,aDMCSRH ;CLEAR MASTER CLEAR ANC RUN 
1124 005404 ocoo0e2 RTI > RETURN 

1126 005406 -ROMCLK: 
1127 005406 152777 o00002 173772 BISB sBIT1,30MCSRH  ;SET ROMI 
1128 OOS414 013677 173774 MOV 3(SP)+, JDMPO6 ;LOAD INSTRUCTION IN SELES 
1129 005420 O62746 do000e2 ADD #2, -(SP) “ADJUST STACK 
1130 O0S424 032777 OO0100 173550 BIT #SW06, JSWR “HALT IF SWOb =1 
1131 005432 001401 BEG 15 :BR IF SWO6 =C ; 
1132 005434 000000 HALT "HALT BEFORE CLOCKING INSTRUCTION 
1133 005436 152777 000003 173742 1S: BISB  #BITL'BITO,9DMCSRH ;CLOCK INSTRUCTION 
1134 OOSH44 142777 300007 173734 BICB w#BIT2'@IT1!BIT2, 20MCSRH ;CLEAR ROMG, ROMI, STEF 
1135 gos4se dodooe ATI 

1137 oOS4S4 -DATACLK: 
1138 OOS4S4Y 013637 001416 MOV 3(SP)+. TEMP sPUT TICK SCUNT IN TEMP 
1139 OCS460 062746 oO0000e ADD #2. -(SP) ADJUST STACK 
1140 OO5464 152777 000020 173714 1S: BISB wBtT4Y aOMCSRH :SET STEP LU 
1141 005472 027777 173706 173704 CMP JOMCSA. IOMCSR WASTE TIME 
1142 005500 142777 O00020 173709 BICB  #BIT4,aDMCSRH :CLEAR STEP LU 
1143 905506 005337 O01416 DEC TEMP :DEC TICK COUNT 
1144 005512 001364 BNE 1$ BR IF NOT DCNE 
1145 O05614 o0d00e RTI : RETURN 
1iag 005516 00000! 38: -BLKW 1 

1148 o0SS20 TIMER: 
1149 005520 013637 OO141E MOV a(SP)+, TEMP sMOVE COUNT 70 TEMP 
1150 905524 962746 dod002 ADD #2, -(SP) "ADJUST STACK 
1:51 905530 13: 
2iSe¢ CQE530 104414 ROMCLK :NEXT WORD IS INSTRLCTION, ROMCLK Po=S3C4
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MACY1} 27(1006) 
ll 9-DEC-75 1 

005532 

O0SS66 

005570 
onSS74 
005577 
005635 
00S6S7 
O0S662 
90S707 
005733 
00S745 

907210 
007220 

907230 

007242 

021364 
032777 
001772 

1O4414 
pei 3ee 

2777 
001372 
005337 
001361 
000002 

020040 

044777 
053777 
051777 
051777 
044777 
047377 

377 
116 
377 
377 

024040 
024040 

o0000S 
906 

001246 
906 

001250 
206 

PILITIES (TYPEOUT, ERROR, SCOPE, ETC) 
14-DEC-76 16:32 PAGE 2 

4:59 GENERAL U 

021364 
ooo002 173650 BIT 

BEO 
os: 

ROMCLK 
02: 364 

oo0002 173634 BIt 
BNE 

OC1416 DEC 
BNE 
RTI 

000077 MQM: ASCIZ 
000 MCRLF: .ASCIZ 

053520 020122 MPFAIL: .ASCIZ 
04710S o20104 MEPASS: .ASCIZ 
000122 MR: -ASCIZ 
Oeoli? o4esSo4 MERRe: .ASCIZ 
047111 OSeS23 MERR3: .ASCIZ 
042524 052123 MTSTPC: .ASCIZ 
O47514 045503 MLOCK: <ASCIZ 
03Si22 ooo0040 MCSRX: .ASCIZ 
035103 oo0040 MVECX: .ASCIZ 
051523 051505 MPASSX: .ASCIZ 
OSlle2 051117 MERRX: .ASCIZ 
OS21e3 047040 MTSTN: .ASCIZ 

MASTEK: ASCIS 
952105 oS5144C MNEW: <A 
035103 000040 MERRPC: .ASCIZ 
020040 O04 XHEAD: .ASCIT 
d20040 oeno4o "ASCII 
050040 02e0i03 ASCII 
O264SS O264SS -ASCIZ 
053517 O46440 NUM: ASCIZ 
051123 oO40440 CSR: ASCIZ 
041505 047524 VEC: "ASCIZ 
OSild2 osodyo PRIO: ‘ASCIZ 
020106 O46S04 CRAM:  .ASCIZ 
044510 044103 MODU:  .ASCIZ 
044527 O41Se4 LINE: .ASCIZ 
044527 041504 BM: -ASCIZ 
020123 044124 CONN:  .ASCIZ 
020117 o4eS04 NOACT: .ASCIZ 
Of1412 051127 SWMES: .ASCIZ 
953505 020077 SWMES1: .ASCIZ 
042377 041515 CONERR: .ASCIZ 
OS410S 942520 CNERR: .ASCIZ 
046504 24503 OMCM:  .ASCIZ 
046513 024503 KMCM:  .ASCIZ 

EVEN 
XSTATQ: 5 

003 BYTE 
TEMP 

003 LEYTE 
TEMP2 

902 .BYTE 

GO4 

*PORT4Y+IBUS# REG11 
#2, JOMPOY 1S PGM CLOCK BIT CLEAR” 
1$ ;BR IF YES 

;NEXT WORD IS INSTRUCTION, ROMC.K PC=5394 
*PORTY+IBUS# REGI1 

#2, JDMPO4 :IS PGM CLOCK BIT SET? 
+) *BR IF YES 
TEMP DEC COUNT 
1$ :BR IF NOT DONE 

> RETURN 

/ 
(15><l2> 

(377>/PWR FAILED. RESTART AT TEST / 
(377>/7END PASS DZDMH / 
(377) /R/ 
(377>/NO DEVICES PRESENT. / 
(377>/ INSUFFICIENT DATA! 
(377) /TEST PC-/ 
(377>/LOCK ON SELECTED TEST/ 
7CSR: / 

/VEC: / 
/PASSES: / 
ZERRORS: / 
/TEST NO: / 
/*/ 
(377) /SET SWITCH REG *O OMC11°S DESIRED ACTIVE.7 
/PC: 7 

(2led/ MAP OF DMC11 STATUS’ 
(377)/ ween n en ennne ene / 
(e16)/ PC CSR STAT! STATe STAT3- 
< \frrrree cet ee eee es cee e er eoeeee é 
(377>/HOW MANY DMC11’S TO BE TESTED?” 
(372) 7CaR A ORR RE 
(377>/VECTOR ADDRESS?/ 
(377>/BR PRIORITY LEVEL? (4,5,6,7)?/ 
(377>/71F DMC HAS CRAM (M8204) TYPE “y" IF CROM (M8200) TYPE “N® 
(377)/WHICH LINE UNIT? IF NONE TYPE “N®, IF M92C1 TYPE “1", IF ™ 
(377> SWITCH PAC#! (DDCMP LINE 8)? 
(377)>/SWITCH PAC#8e (BM873 BOOT ADD>)?- 
(377>/1S THE LOOP BACK CONNECTOR ON?/ 
(377)>/NO DEVICES ARE SELECTED’ 
6377) ¢12>/SWR= 7 
/NEW? 7 
(377><377>/DMC11 CONFIGURATION ERROR Pe: . 
(377) “EXPECTED FOUND 
“ COMC) 7 
/ tKMC) ¢ 

6,3 

6,3 

$,3



OZDMH = MACYL) 27(1006) 14-DEC-76 16:32 PAGE 26 PAGE: 
DZDMH.P11  O9-DEC-76 14:59 GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC) 

1171 007244 001252 TEMP3 
1172 007246 006 003 .BYTE 6,3 
1173 007250 001254 TEMPY 
1174 907252 O06 902 .BYTE 6,2 
i175 007254 001256 TEMPS 
1176 EVEN 
1177 
1178 -BUFFERS FOR INPUT-OUTPUT 

118C oG7eS6 900000 INBUF: 0 
1181 007320 =, +40 
1182 007320 900000 MDATA: O 
1183 007362 =. +40 
1184 
118S 
1186 sROUTINE USED TO CHANGE SOFTWARE SWITCH 
1187 “REGISTER USING THE CONSOLE TERMINAL 

1189 
1190 097362 022737 000176 O01202 CKSWR: CMP #SWREG, SWR sIS THE SOFT SWR BEING USED? 
1191 007370 OO1071 BNE CKSWRS :BR_IF_NO 
1192 067372 022777 00007 171606 CMP #7, JTKOBR WAS CTRL G TYPED? (7 BIT ASCII; 
1193 Of7400 oof4o4 BE 1$ :BR IF YES 
119% 097402 Oee777 o00207 171576 CMP #207, JTKDBR =WAS CTRL G TYPED? (8 BIT ASCII; 
1:95 OO7410 OO1061 BNE CKSWRS :BR IF NO 
1196 OO7412 O10246 1S: MOV Re, -(SP) “STORE Re 
1197 OOT4H14 O10346 MOV R3,-(SP) STORE R3 
1198 OO7416 O10446 MOV R4’-(SP) STORE RY 
11°9 007420 012737 177777 0907556 MOV 8-1, SWFLG :SET SOFT TYPE OUT FLAG 
1200 OC7426 9O0S002 CKSWRI: CLR Re “CLEAR NEW SWR CONTENTS 
1201 007430 012704 177777 MOV #-1,R4 :SET FLAG TO ALL ONES 
leDe 007434 !0440e 007107 TYPE , SWMES TYPE "SWR= 
1203 OO744O 104411 CKSWRe: CNVRT : TYPE OUT PRESENT CONTENTS 
1204 CO7442 007612 SOF TSW [OF SOFT SWITCH REGISTER 
1205 O07444 104402 007117 CKSWR3: TYPE SWMES 1 “TYPE "NEW? ” 
1206 OO74S0 004737 097S60 CKSWRY: JSR OC INCHAR GET RESPONSE 
1207 007454 022703 Oo0015 CMP #15, R3 :WAS IT A CR? 
1298 OO7463 OOL424 BEQ S$ -BR IF YES 
1209 007462 022703 oDcole CMP #12,R3 -WAS IT ALF? 
1210 OO7466 OOL4I6 BEQ 4§ :BR IF YES 
1211 007470 022703 coooes CMP 825,R3 "WAS IT CTRL U? 
‘212 007474 OO17S4 BEQ CKSWR1 BR IF_YES(START OVER? 
£213 007476 022793 090007 CMP #7.R3 LIF CNTL G GET NEX” CHAR 
1214 o07502 9001762 BEQ CKSURY 7 
1215 007504 oOSOO4 CLR :IT MUST BE A DIGIT SO CLR FLAG | 
1216 007506 042703 177770 BIC 1177770,R3 :ONLY O-7 ARE LEGAL SO MASK CFF BITS 
12.7 007512 006302 ASL Re “SHIFT Re 3 TIMES 
1218 007514 006302 ASL Re 
1219 007516 006302 ASL Re 
1220 007520 050302 BIS R3,R2 :ADD LAST DIGIT 
leel 007522 000752 BR CKSWRY “GET NEXT CHARACTER 
lz22 007524 012766 o0ecoe cooo06 4S: MOV 8.START,6(SP)  :LF WAS TYPED SO GO TO START 
lze3 007532 305704 cg: TST RY -TS FLAG CLEAR? 
1224 007534 001002 BNE 6 *IF NOT DON’T CHANGE SOFT SWR 
1225 007536 010277 171440 MOY R2, aSWR -IF YES THEN WRITE NEW CONTENTS 10 SOFT SWR 
122 007542 005037 Co7sse bE: CLR SWELG :CLEAR TYPEOUT FLAG 

HO4 
IO4E



CZOMH 
CZOMH.P12 

MACY11 27(1006) 
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007546 
007SS0 
0075S2 
007554 

007556 

007560 
007564 
OC7S66 
007572 
007576 
007600 
007604 
007610 

007612 
007514 
907616 

012604 
012603 
OlebIJ2 
o0cen7 

000000 

105777 

000207 

003001 
90 

OCC17E 

14-DEC-76 

171429 

171414 
17i4le 

171406 
o0029C 

oe 

16:32 PAGE 27 
TO4 

GENERAL UTILITIES ‘TYPEOUT, ERROR, SCOPE, ETC) 

CKSWRS: 

SWFLG: 

INCHAR: 

SOF TSW: 

(SP}+,R4 ;RESTORE RY 
(SP) +, 3 SRESTORE R3 
(SP)+,Re sRESTORE Re 
PC ; RETURN 

aTKCSR 
a*KOBR,R3 
OTPCSR 
R3, 3TPOBR 
#BiT7.R3 
ps 

6,2



DZOMH 
OZOMH.P1! 

MACYL1 27(1006) 
OS-DEC-7E 14:59 

001306 

007056 

007620 005737 
path 091003 

pares Abagd6 
007634 000776 
007636 OQ00e41 
007640 006137 
O07644 905937 001316 
007650 Obe7 3? athe 

88°37 001700 
001006 

001500 012737 
O1e737 001702 

001316 

001320 
001322 
001404 
001374 

201 386 
77Se 012037 Bb1 396 

001372 
Ole3 
Ole3 

000002 
013737 i" 1494 

1406 
001406 
001410 
001410 
001412 
001412 
001414 

001374 
091376 
001376 

851486 
00140e 

o0030e 

060037 

013737 
060037 
013737 

O98 P33 
100 060037 

104 032737 
tle 001450 
114 
114 005737 ca0n4e 

14-DEC-76 
JQ4 

16:32 PAGE 28 PAGE: 
GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC) 

ROUTINE USED TO “CYCLE” THROUGH UP TO 16 OMC11’S 
: THIS ROUTINE SETS UP THE CONTROL ADDRESS FOR THE DIAGNOSTIC 

GROEN AE BEPSAE? 
;SETUP NECESSARY. 

CYCLE: TST DMACTV 
BNE 1$ 
TYPE NOACT 
HAL 
BR -2 

1$: CLC 
ROL RUN 
AoC RUN 

001322 ADD #4, MILK 
901326 ADD #10, CREAM 

1320 CMP 80M! MAP+20C ,, CREAM 
BNE 25 

001320 MOV #OM. MAP, CREAM 
001322 MOV SCNT. MAP. MILK 
001306 2s: BIT RUN, DMACTY 

BEQ 1$ 
MOV chevn RO 
MOV ILK, R2 
MOV Maoh DMCSR 
MOV (RO), OMRVEC 

001374 BIC #177000, DMRVEC 
MOV (RO)+, STATI 
MOV (RO)+) STAT2 
MOY (RO) +; STATS 
MOV (R2)+; PASCNT 
MOV (Re) +, ERRCNT 

001406 MOY ake R, DMCSRH 
INC GRE. 

001410 MOV OMCSRH, OMCTL 
INC OMCTL 

po141e MOY DMCTL, OMPO4 
ADD RO. DMPO4 

GG1414 MOV DMPO4. DMPO 
ADD RO, OMPO6 

001376 MOV DMRVEC OMRLVL 
ADD MROVL 

001400 Mov SHALE yDITVE® 

001402 MOV Ro eet EC LVL 
ADD RO, OMTCVL 

001236 BIT 8SWO1, STRTSW 
BEQ 7§ 

4g; 
TS? ae 

RTPRING. The pIAGRoStte FOR TH 
#MUST# 

; ARE BN OMC11’S TO BE TESTED? 
:BR I IF 0 
9 hela "SSE SELECTED!! 

; DISQUALIFY CONT. SW. 
CLEAR PROC. CARRY BIT. 
;UPDATE POINTER 
;CATCH CARRY FROM RUN 
UPDATE POINTER 
UPDATE ADDRESS POINTER. 

;KEEP_GOING; NOT AL, TESTED FOR. 
!RESET ADDRESS POINTER. 
RESET PASS COUNT POINTER 
iis THIS ONE ACTIVE? 

NO 
GET ADDRESS POINTER 
:GET PASS COUNT POIN™ER 
“LOAD SYSTEM CTRL. REG 
;LOAD VECTOR 
: CLEAR UNWANTED BITS 
:LOAD STATI 
LOAD STAT 
LOAD STATS 
“LOAD PASS COUNT 
:LOAD ERROR CCUNT 
;SRVE CORE THIS WAY! 

PTY LVL 

“TX VEC 

TX LVL 

:1S TEST NO. SELECTED 
:BR IF NO 

;RUNNING IN AUTO MODE® 

oo4e 

e
e
 
e
e
 

e
e
e
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rw
 

DO104S 

012737 
013701 
909177 

104403 
006352 

005$74 

015766 

0C1l2e6 

001226 

001214 
005657 
oc00Ge 

031442 

0035870 

015766 
001404 
170742 

001500 

001700 

001310 
001S00 
001306 
000001 

010744 
000001 

14-DEC-76 

000002 

oooco4 

001236 

001214 

001e36 

001256 

16:32 PAGE 29 
KO4 

GENERAL UTILITIES ‘TYPEOUT, ERROR, SCOPE, ETC) 

. BYTE 

. BYTE 

S$: 

6$: 

73: 
BS: 

AUTO. SIZE: 

CSRMAP: 
15: 

BNE 
TYPE 
INSTR 

7$ 
,MCRLF 

#TST1,RO 
(PC) +! (RO) 
(PC) +; (PC )+ 
6S 
TSTNO, 2¢RO) 
6 
#TSTNO, 4(RO) 
6$ 
RO RETURN 

bSWG1, STRTSW 
ag 
(RO)+ 
RO, #TLAST+10 
S$. 
, MQM 
4g 

8TST1, RETURN 
OMCSR/R1 
JRETURN 

:BR IF YES 

;GET TEST NO. 

;CMP FIRST WORD TO 12737 

;BR_IF_NOT SAME 
“DOES TSTNO MATCH? 
“BR IF NO 
:1S LAST WORD OK? 
-BR IF NO 
;IT IS A LEGAL TEST SO CO {IT 

;POP RO 
;AT END YET? 
:BR_IF NO 
:YES ILLEGAL TEST NO. 
: TRY AGAIN 

; PREPARE RETURN ADDRESS 
Rl = BASE DMC11 ADDRESS 

‘G0 START TESTING. 

;ROUTINE USED TO “AUTO SIZE” THE DMC11 
:CSR AND VECTOR. 

THE CSR MAY BE ANY WHERE IN THE FLOATING 
ADDRESS RANGE (160000: 164000) 
AND THE VECTOR MAY BE ANY WHERE IN THE 
FLOATING VECTOR RANGE (300:770) 

ZNOTE: 
5] 
. 
g 
. 
9 
. 
’ 

#0M. MAP, Re 
(R2)+ 
#0M.END,Re 
1$ 
OMNUM 
#OM. MAP Re 
DMACTV 
e500, »STRTSW 

7§ 
#1, TEMPS 

; INSURE A BUS INIT. 
:LOAD MAP POINTER. 
:2FRO ENTIRE MAP 
sALL DONE? 
:BR IF NO 
:SET OCTAL NUMJER a poiei's 
“Ro POINTS TO DMC M 
CLEAR ACTIVE 
; QUESTIONS” 
;8R IF YES 
IF NO SKIP QUESTIONS 
START WITH : 

PAGE: 0049
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DZOMH 
OZDMH.P11 

1358 010332 
1359 010334 
1360 010336 
1361 010340 
i362 Q1034e 
1363 Q10343 
1364 010344 
1365 010352 
1366 010356 
1367 010360 
1368 010362 
1369 010366 
1370 910370 
1371 Q1037e 
1372 010374 
1373 010376 
1374 610400 
1375 010402 
1376 010403 
1377 010404 
i378 010410 
1379 010412 
1380 Qi0414 
1381 010416 
1382 010420 
1383 010422 
1384 010424 
1385 0104eS 
1386 010426 
1387 O1043e 
1388 010434 
1389 010436 
1390 010442 
1391 Q10446 
1392 0104S0 
1393 0104S4 
1394 O104S6 
1395 Q1046e 
1396 010464 
1337 010466 
1338 010470 
1399 010474 
1400 010476 
1401 010500 
1402 Q10S0e 
1403 010504 
1404 010506 
1405 010510 
1406 010512 
1407 O10S16 
1408 910S2e 
1409 010524 
1410 010530 
1411 010532 
412 010534 
1433 (10536 

104405 
000001 
000020 

005570 
000763 

14-DEC-76 

O01es¢ 001310 
005574 

001256 

001254 

001254 

011734 
ooode4 

000027 

000011 

170777 

011734 
000131 

000116 

16:32_ PAGE 30 
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PAGE: 
GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC) 

12S: 

108: 

50S: 

8$: 

PARAM 

tenpa OMNUM 
,MCRLE 

TEMPS 

0 
1 
TEMPY, (R2)+ 

{ 
TEMPY, (R2) 

PC, INTTY 
#24,R3 

274 
#170777 ,R3 
R3, (Re) 
Bs’ 

10S 

PC, INTTY 
#131, R3 

#116,R3 
165 

;DMNUM = HOW MANY 

;TYPE_ WHICH DMC IS BEING DONE 
-TEMPS IS WHICH DMC 

:STORE CSR IN MAP 

;STORE VECTCR IN MAP 

;ASK WHAT BR LEVEL 
GET RESPONSE 

:BR IF LESS THAN 4 

aR IF GREATER THAN 7 
:R4 = NUMBER OF SHIFTS 
> SHIFT R3_LEFT 
-DEC SHIFT COUNT 
:BR IF NOT DONE 
:BIC UNWANTED BITS 
PUT BR LEVEL IN STATUS MAP 
: CONTINUE 

;RESPONSE IS OUT OF LIMITS 
“TRY AGAIN 

;D0ES_ DMC HAVE CRAM” 
;GET REPLY 

;YES 
;NO 
sNOT A Y OR N 

: TYPE oe 4 oo 

TASK AGAIN 

9050
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0Se71e 
104402 
006506 
004737 
022703 
001417 
022703 
O0i4le 
022703 
001403 
10440e 
005570 
000760 
OS27e2 
Oeeeee 

00040 
O4e7e 

104403 

o
o
 

N
N
 

t
u
r
y
 

w
o
 

oO
 

oO
 

oO
 

00501: 

100000 

011734 
0000e1 

o000ee 

000116 

010000 

020000 

011734 
000131 

000116 

040000 

040000 

001254 

001254 

001eS2 

011350 
160000 
011442 o00004 

16:32 PAGE 31 
MO4 

PAGE: 
GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC) 

9S: 
168: 

3e$: 

318: 

17%: 

18$: 
198: 

338: 

73: 

e$: 

SBITIS, (Re? 

PC, INTTY 
#21,R3 

163 
#BIT12, (R2)+ 
(R2)+, tR2)+ 
33$ 
#81713, (Re) 

PC, INTTY 
#131, R3 

tito, R3 
18$ 

30$ 
weITL, (R2)+ 
19$ 
#BITLY, (Re)+ 

I 
TEMPY, (Re) + 

0 
l 
TEMPY, (R2)+ 
(R2) +’ 

#160000,R1 
863,084" 
N36) 

;SET BIT 15 IF CRAM 

; ASK WATCH LINE UNIT 

sGET REPL 
; oe e” 

; oe NN” 

;IF NOT A 1,2 OR N TYPE “?" 
: TRY AGIAN 
SET BIT 12 IN STAT2 IF_NO LU 
‘POP OVER STAT2 AND STAT3 

;SET BIT 13 IN STATe IF MB2Ce 

;ASK IF LOOP-BACK IS ON 
GET REPLY 

3N 

;IF NOT Y OR N TYPE “?" 
: TRY AGAIN 
; TURNAROUND IS CONNECTED 

:NO TURNAROUND 

;STORE SWITCH PAC IN MAP 

;STORE SWITCH PAC IN MAP 
:POP OVER STAT3 
:DEC_DMC COUNT 
“BR IF MORE TO DO 
: CONTINUE 
“SET FOR FIRST ADDRESS TO BE TESTED 
;SET FOR NON-EXISTANT DEVICE TIME OUT 
‘CLEAR SELO 

o0s1 
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BiB7ee 
010764 

BiBpry 
010776 

011006 

Os
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Bees 
005061 
Bor ee 
012711 

012761 
012711 
012711 
022761 
001404 
Oee7b1 
001113 

010122 
012711 
005061 
Ole761 
0Se711 
012761 

ests, 
00S7e¢ 
005011 

000006 
o00C06 

002000 
ooco04 
leSeSe 
020900 
1eSeSe 

100000 

001000 
100400 

063220 

177777 

001000 
000004 

66403 
021264 

60377 
010000 

o000de 

060000 

000010 

000100 
122113 
000400 
021264 

bbad1 
040000 

021324 
001400 
000004 
021344 

Bbbcds 

000008 

oooo04 

o0000e 

000006 

000006 

000006 

000006 

O00006 

000604 

000004 

000004 

000004 
000006 

000006 

ooc004 

ooco06 

000006 

NO4 

22g 0 1. (Re)+ 
15$: MOV #8179, (R1) 

MOV 32413, 6¢RL) % 
BIS sAteA (R11) 
nov ndel2b4, (RL) 

% 
Be TEE 

BNE +10 
BIS eBIT12, (Re) 
BR 20$ 
BIT #BIT1,4(R1) 
BEQ 210 
BIS #B1T13'BITIY, (Re 
BR 20$ 
BIT #B81T3,4(R1) 
BNE 20s 
MOV #81T6,4(R1) 
MOV #122113, 6(R1) 
BIS #B1TS, (RI) 
MOV ade1eby ,6(R1) 

88178, SERRE CIO 
BEQ eos 22) 

r i oos: FA = RAYS 
MOV #021324 6(R1) 
MOV #81T9!BtTs, (RL) 
BISB Y(R1). (Re)+ 
MOV #021344. 6(R1) 
nov g1T8! its (R1) 
BiSsB. =—s- YCR13, (Rei4 
TST (R2)+ 
CLR (RI) 

BN 
-AT THIS POINT IT IS ASSUMED THA 

: MOV R 2 

PAGE: 0052 

HAE REAL P%HBAA 90°. oF wo ert @ THEN nO one ;CLEAR SEL6 
-IF OMCL] THEN OMRIC S/B =0! 
iA PF Abr BRM? 
“SET ROMO 
“CLEAR SELY 
“WRITE THIS TO SEL6 
‘WRITE IT! 
“WAS IT WRITTEN? 
;IF NO IT IS NOT CRAM 
;SET BITIS IF CRAM 

;SET ROMI 
;PUT INSTRUCTION IN SELE 
;CLOCK INSTRUCTION (MICRO PROC PC TO Q) 
;SET ROMO 
‘IS IT CROM 
-BR IF YES 
-IF = -1 IT HAS NO CROM 
"BR IF NOT DMC11 
+°R1 HOLDS A DMC11 CSR ADDRESS. 
-STORE CSR_IN CORE TABLE. 
‘CLEAR LINE UNIT LOOP 
CLEAR PORTY 
; OAD INSTR CTZON (CLR DTR) 
-€LOCK INSTRUCTION 
LOAD INSTRUCTION 

iPeOGY ANC OnES 
I ;BR IF NO 

-IF YES, NO LINE UNIT, SET STATUS BIT 

;I1S SWITCH A ONE? 
-BR IF M8201 
} M8202 ASSUME CONNECTOR 
CONNECTOR ON) 
-15 MRDY SET . 
*BR IF M8201 NO CONNECTOR (ON LINE) 
‘LOAD PORTY 
*LOAD INSTRUCTION 
“CLOCK INSTRUCTION(SET DTR) 
“LOAD INSTRUCTION 
i Fk 0CK INSTRUCTION ( READ MODEM REG) 
‘ES MROY SET NOW 
sBR_TF_NO CONNECTOR stor 
IBGE DGT¥eQeE FOR CONNESTO 
;PUT_ INSTRUCTION IN PORTE 
;PORTHeLU 15 
;STORE DOCMP LINE # IN TABLE 
; PORT6+ INSTRUCTION 

ib oee ANB?" aoD IN TABLE 
“POP OVER STAT3 
ICLEAR ROMT 

16:32 PAGE 3 
GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC) 

bre S 
CLR (RL) 
TST g<RL) 
BNE $ 
MOV ¥B1T10, (R1) 
CLR 4(R1) 
MOV #125252, 6(R1) 
BIS #81713, tR1) 
CMP 8125252, 4(R1) 
BNE 2s 
BIS #BIT1S,2(Re) 
BR 225 

218: MOV #8179. (RL) 
MOV #100400, 6(R1) 
MOV #B1T9'BITB, (RL) 
MOY #BIT10, (Ri} 
CMP #63220'6(R1) 
BEQ 228 
CMP #-1,6(R1) 

E 3S 
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1526 011314 005237 001310 INC DMNUM ;UPDATE DEVICE COUNTER 
1527 011320 022737 000020 001310 CMP #20, DMNUM “ARE MAX. NO. OF DEV FOUND? 
1528 011326 001410 BEQ 13$ ‘YES DON’T LOOK FOR ANY MORE. 
1529 011330 o0SO!1 33: CLR (RL) “CLEAR BIT 10 
i530 011332 005061 000006 CLR 6(R1) CLEAR SEL 6 
1531 011336 062701 9000010 14S: ADD #10,R1 ‘UPDATE CSR POINTER ADDRESS 
1532 011342 022701 164000 CMP #164000,R1 
1533 011346 001203 BNE 2 :BR IF MORE ADDRESS TO CHECK. 
1534 011350 005037 001306 138: CLR OMACTV 
1535 011354 005737 001310 TST OMNUM WERE ANY OMC11’S FOUND AT ALL? _ 
1536 011360 001423 BEQ x3 ‘ERROR AUTO SIZER FOUND NO DMC11’S IN THIS 3YS. 
1537 011362 013701 001310 MOV DMNUM, R1 
1538 011366 010137 001314 MOV RI, SAVNUM ;SAVE NUMBER OF DEVICES 
1539 011372 000041 4g: CLC 
15480 011374 006137 001306 ROL DMACTV ;GENERATE ACTIVE REGISTER OF DEVICES. 
154: O11400 005237 001306 INC DMACTV “SET THE BIT 
1542 011404 o0S301 DEC R1 
1543 O11408 001371 BNE U§ :BR IF MORE TO GENERATE 
1S44 011410 012737 oo0006 ooD004 MOV #6 a4 RESTORE TRAP VECTOR 
1545 O11416 013737 001306 001312 MOV DMACTV,SAVACT SAVE ACTIVE REGISTER 
1546 011424 000137 011456 JMP VECMAP *GO FIND THE VECTOR NOW. 
1547 011430 104402 OO0S66e Ss: TYPE MERR2 "NOTIFY OPR THAT NO DMC11°S FOUND. 
1548 O:1434 OoSoo0 CLR Ro *MAKE DATA LIGHTS ZERO 
1549 011436 go0000 HALT :STOP THE SHOW 
15SO O11440 060776 BR .-2 ‘DISABLE CONT. SW. 
1551 011442 012716 011336 6S: MOV $14$, (SP) -ENTERED BY NON-EXISTANT TIME-OU™. 
155 O11446 O00002 RTI -RETURN TO MAINSTREAM 

1554 O114SO oojcoo! WHICH: 1 
1555 011452 002 oo2 .BYTE 2,2 
1556 011454 001256 TEMPS 

1558 O114S& 032737 000001 001236 VECMAP: BIT #SWOO, STRTSW 
1559 O11464 01114 BNE S$ 
1560 011466 012737 O00340 ocOnDe2 MOV $340, d#22 :SET IOT TRAP PRIO TO 7 
1561 011474 012737 O11650 oo0020 MOV #4$, #20 -SET IOT TRAP VECTOR 
1562 011502 Ol2e702 001500 MOV #DM: MAP Re -SET SOFTWARE POINTER 
1563 O11506 O12700 9000300 MOV #300,R0’ -FLOATING VECTORS START HERE. 
1564 O115i2 012701 000302 MOV #302; R1 :PC OF IOT INSTR. 
1565 0611516 010120 18: MOV Ri, (RO)+ ?START FILLING VECTOR AREA 
1566 O11S20 012721 oo0004 MOV #4) (R1)+ WITH .+2; I0T 
1567 011524 Oe2021 CMP (RO)+. (R1)¢ “ADD 2 TO’RO +R1 
1568 011526 O20127 001000 CMP R1, #1000 
1569 011532 101771 BLOS 6=«s-:«a1 ;BR IF MORE TO FILL 
1570 011534 013737 001306 oo01e46 MOV ORACTY, TEMP! ‘STORE TEMPORALLY 
1571 011542 006037 O01246 23: ROR TEMP! -BRING OUT A BIT 
1572 O11546 103063 Bcc S$ ‘BR IF ALL DONE 
1573 O115SO 012704 ooon1e MOV #12,R4 RY IS INDEX REGISTER 
1574 O11554 016437 011720 177776 MOV BRLYL(RY),PS  ;SET PS TO7 
1575 011562 011201 MOV (R2) RI 
1576 911564 012761 OO00200 oOD0004 MOV #200, 4(R1) 
1577 011572 Of2711 001000 MOV sBIT9, (R1) sSET ROMI 
1578 011576 Ol2761 lelil! ooooos MOV e121111,6(R1) | :PUT INSTRUCTION IN PORTE 
179 O11604 O12711 001400 MOV sOITS'etTs, (RL) FORCE AN INTERRUPT 
1£89 O11610 105200 7§: INCB = RO STALL 
1681 Cll612 001376 BNE .-2 -FOR TIME TO INTERUPT
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1582 O11614 162704 og0002 SUB #2, RH ;GET NEXT LOWEST PS LEVEL 
1883 011620 001404 BEQ sé’ ;BR IF RY = 0 
1584 Oll6e2 16437 011720 177776 MOV BRLVL(R4),PS = ; MOVE NEXT bOWER LEVEL IN PS 
1585 011630 000767 BR- 7S ;BR TO DELAY 
i588 011632 OS276e 005300 on0002 BS: BIS #5300, 2¢R2) ;NO_INTERUPT ASSUME 300 AT LEVEL 5 AND FIX CMCi! 
1587 011640 O0SO11 35: CLR :CLEAR ROMI 
1588 011642 062702 o00010 ADD “10, Re :POP SOFTWARE POINTER 
1589 011646 000735 BR 25 ;KEEP GOING 
1590 011650 OS1662 o0g002 4$: BIS (SP) ,2(R2) GET VECTOR ADDRESS 
1591 011654 O4e762 ON007 oDD002 BIC —- #7, aR) ;CLEAR JUN 
1592 011662 O1640S 011722 MOV BRLVL+2(R4) ,RS CET BR LEVEL OF OMCLI 
1593 011666 006305 ASL RS ;SHIFT LEVEL 4 PLACES 
1594 911670 006305 ASL RS :T0 THE LEFT FOR THE 
1595 011672 006305 Asc RS :STATUS TABLE 
15% 011674 006305 ASL RS 
1597 011676 O4270S 170777 BIC —«-&170777,RS5 ;CLEAR UNWANTED BITS 
1598 011702 osds62 docove BIS RS, 2( Re} :PUT BR LEVEL IN STATUS TABLE 
1699 011706 OP2b26 CMP 6s (SP)+,(SP)+ POP IOT JUNK OFF STACK 
1600 O11710 O12716 011640 MOV wa, (SP :SET FOR RETURN 
1601 011714 900002 RTI 
1602 011716 00207 S$: RTS PC SALL DONE WITH “AUTO SIZING” 
1604 011720 og0000 BRLVL: 0 :LEVEL 0 
1605 011722 goood 0 ;LEVEL 0 
1606 11724 ood200 200 =: LEVEL 4 
1607 011726 OO0e40 eug ss LEVEL 
1608 011730 000300 300 = : LEVEL & 
1609 011732 00340 340 =; LEVEL 7 
1eil 
1612 011734 105777 167244 INTTY: STB  aTKCSR ;WAIT FOR DONE 
1613 911740 100375 BPL -4 
1614 11742 017703 167240 MOV  @TKDBR,R3 :PUT CHAR IN R3 
1615 011745 105777 167236 TSTB aTPCSR’ :WAIT UNTIL PRINTER IS READY 
1616 011752 100375 BPL 
1617 011754 019377 167232 MOV -RG_ATPDBR ;ECHO CHAR 
1618 011760 942703 coDe4d BIC  #BtT7!BITS,R3 MASK OFF LOWER CASE 
1613 011764 00207 RTS —s- PC ; RETURN 
1621 15300 
1be2 O117&E 15490 — RCMMAP: 

-
_
—
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16 oooooc NEW=0 
1? MICROPROCESSOR INSTRUCTION WORD DESINITIONS 
1g ocooo0 MOVE=0 SOPCODE MOVE 
19 190000 JUMP= 100000 OPCODE JUMP 
2c 020009 1BuS=e0000 SOURCE IBUS 
2. 906000 IMM=9 :SOURCVE IMMEDIATE 
22 040000 MEMX=4O000 SOURCE MEMORY 
23 969000 BRX=60000 SSOURCE BR 
24 og000c BR=60000 :SOURCE BR 

26 060000 DP=60000 SOURCE BR 
27 019000 LOMAR=10009 ;MA-LOAD MAR_LC 
28 014000 TNCMAR= 14000 :MA-INCREMENT MAR 
29 000400 WRTEBR=400 :DEST-WRITE BR 
30 001000 WROUTX=1000 :DEST-EXTENDED IBUS 
31 001400 SHF TBR=140C :DEST-SHIFT BR WEFT 
32 o02000 WROUT=2000 :DEST-WRITE OUTPUT 
33 002400 WRMEM=2400 :DEST-WRITE MEMORY 
34 003096 SPX=3000 :DEST-WRITE SP 
35 003400 SPBRX=340C . :DEST-WRITE SP AND BR 
36 ; FUNCTIONS 

? ooo200 SELA=200 sFUNCTION-SELECT A 
39 090220 SELB=2e0 FUNCTION-SELECT 8 
33 00240 RORNB=240 SFUNCT of B 
ac o00260 AANDB=260 FUNCTION A AND B 
41 000306 AORB=300 ;FUNCTION-A OR B 
42 090320 AXORB=320 FUNCTION A XOR B 
43 00034C SUB=340 : SUBTRACT 
44 000360 SUBTC=360 FUNCTION- TWOS COMPLEMEN’ SUBTRAC™ 
45 900090 ADD=0 ADD A+B 
46 900020 ADDC=20 :A+B+CARRY 
47 pcoo4o SUBC=40 :A-B-C 
48 090069 INCA=60 INCREMENT A 
43 c00190 AC=100 8 PLUS CARRY 
co 000120 AA=120 LUS & 
51 090149 AAC=140 A PLUS A PLUS ¢ 
Se o0d1s0 DECA=160 :DECREMENT A 
£3 SEND FUNCTIONS 
cy 004000 PAGE 1=4000 
EC o1ococ PAGEe=10000 
SE 014000 PAGE 3=14009 . 
4 001000 CCOND=1000 CONDITION C 
Se 001490 ZCOND=1400 :CONDITION Z 
59 900400 Bi COND=490 : ALWAYS 
E0 sgecca BROCON=2000 :CONDITION BRO 
El boe4de BRICON=c400 :CONDITION BR1 
be 903950 BRYCON=3000 :CONDITION SRY 

002490 BR7CON=3409 ;CONDITION BR?
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6S -SBTTL MICRO INSTRUCTION EF IN} NITL IQN 5 
be RANCH INSTRUCT SONS 5 . 
£8 1ocooc SumP= 100000 “JUMP OP CODE 

76 .MACRO $ZERO 
71 MICPC=MICPC+1 
72 o0g000 

a -ENOM  $ZERO 

76 ; -MACRO ALWAYS ADDRES § ; JUMP ALWAYS 
77 MICPC=MICPC+] 
73 <JUMP! ALEOND! <ADDRES- INIT33000#4> ! <ADDRES-INIT&8777/ 
( 

30 .ENDM 

ge .MACRO BRO ADDRES JUMP IF BRO SET 
83 MICPC=MICPC+1 
34 < JUMP! BROCON! <ADDRES-INIT&3000%#4> # <ADDRES-INIT8777/2>> 

BE ENOM 

88 .MACRO BRI ADDRES : JUMP IF BR1 SET 
95 MICPC=MICPC+1 
x0 «JUMP! BAI CON! <ADDRES-INITS3000%4) ! (ADDRES-INITB777-2)> 

3 -ENOM 

94 , .MACRO BR4Y ADDRES JUMP IF BRY SET 
85 MICPC=MICPC+1 
3 <JUMP! BRYCON! (ADDRES-INIT&3000#4> # <ADDRES-INI78777/2>> 

38 -ENOM 

160 ° .MACRO ®R7 ADDRES : JUMP IF BR7 SET 
idl MICPC=MICPC+41 
10¢ «JUMP! BR7CON! (ADDRES-INIT&3000*4> ! <ADDRES-INIT8777/2>> 

104 .ENDM 

106 -MACRO 2 ADDRES JUMP IF 2 BIT SET 
197 MICPC=MICPC+] 
198 < JUMP! 2COND! <ADDRES-INIT$3000#4> ! <ACDRES-INIT3777“2>> 

110 _ENDM 

liz ; .MACRO C ADDRES ; JUMP IF C BIT SET 
113 MICPC=MICPC+1 
114 < JUMP! CCOND! <ADDRES- INIT&3000#4> ! <ADDRES-INIT8777/2) * 

16 /ENDM 
117 "SBTTL INDEXED BRANCH INSTRUCTIONS 

119 .MACRG .ALWAY SRC,FUNC,SPLOC : INDEXED JUMP ALWAYS 
12° MICPC=MICPC+1



DMC-11 MICROPROCESSOR INSTRUCTIONS 
OMCHGH. MAC 

i3l 

0 
0 

-+ 
o
h
 

O0
0 

Oa
 
B
e
 

£ 
W
W
W
 
W
I
G
I
G
W
G
 

O
O
O
O
 

G
i
f
u
 

141 

O6-DEC-76 12:31 
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MACY11 27(1006) 14-DEC-76 16:44 FAGE e-) 

hove=0 

INDEXED BRANCH INSTRUCTIONS 

« JUMP! ALCOND! SRC! FUNC! SPLOC> 

. ENDM 

. MACRO BRO SRC,FUNC,SPLOC ; INDEXED JUMP ON 
MICPC=MICPC+1 
«JUMP! BROCON! SRC! FUNC! SPLOC> 

. ENDM 

-MACRO  .8R1 SRC,FUNC,SPLOC ; INDEXED JUMP ON 
MICPC=MICPC+1 
«JUMP! BRICON! SRC!FUNC! SPLOC> 

. ENDM 

-MACRO .BRY SRCO,FUNC,SPLOC ; INDEXED JUMP ON 
MICPC=MICPC+1 
«JUMP! BRYCON! SRC! FUNC! SPLOC> 

. ENDM 

. MACRO BR? SRC.FUNC,SPLOC ; INDEXED JUMP ON 
MICPC=MICPC+1 
< JUMP! BR7CON! SRC! FUNC! SPLOC> 

. ENDM 

Na
 

aber t SRC,FUNC,SPLOC ; INDEXED JUMP CN 
Mic Re Sure 
TUNE! ZCOND! SRC 'FUNC!SPLOC> 

. ENDM 

. MACRO as SRC,.FUNC,SPLOC ; INDEXED JUMP CN C 
MICPC=MICPC+1 
«JUMP! CCOND! SRC! FUNC! SPLOC> 

. ENDM 

. SBTTL MOVE INSTRUCTIONS 

;MOVE OPCODE 

.MACRO BRSHFT ;BR SHIFT RIGHT 
MICPC=MICPC+1 
«MOVE! SHF TBR! WRTEBR! SEL3> 

. ENDM 

-MACRO BSHFTB ;BR ROTATE 
MICPC=MICPC+1 
«MOVE! SHF TBR! SELB! BR» 

. ENOM 

MACRO SP SRC.FUNC,SPLOC ; LORD SCRATCH-FAD 

BRO 

BR 

BR4 

BIT 

SET 

SET 

SET 

SET 

SE’ 

SET 

PASE: 30ec
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MOVE INSTRUCTIONS 

MICPC=MICPC+1 
«MOVE! SPX!SRC!FUNC!SPLOC> 

. ENDM 

-MACRO SPBR SRC,FUNC,SPLOC ;LOAD SP AND BR 
MICPC=MICPC+1 
«MOVE! SPBRX!SRC!FUNC!SPLOC> 

. ENOM 

.MACRO MEM SRC,DATA :MOVE TO MEMORY 
MICPC=MICPC+1 
«MOVE! WRMEM! SRC! <DATA> > 

. ENOM 

.MACRO MEMADR ADDRES, FUNC sWRITE ADDRESS TO MEMORY 
MICPC=MICPC+1 
-IF 8 FUNC 
«HOVE: tWRMEM! < ADDRES-INIT877%/2> 

cmONE WAMEN: 'FUNC! <ADDRES-INIT8777/2>> 

. ENDM 

-MACRO MEMINC SRC,DATA ;MOVE TO MEM, INCR MAR 
MICPC=MICPC+1 
(MOVE! WRMEM! INCMAR! SRC! <DATA> > 

. ENDM 

-MACRO BRWRTE SRC,DATA ;MOVE TO BR 
MICPC=MICPC+1 
«MOVE! WRTEBR! SRC! <DATA>> 

. ENOM 

, anepeemrercere ADDRES ;PUT RETURN ADDR (1 BYTE) IN BR 

(MOVE! WRTEBR! <ADDRES-INIT8&777/2>> 

. ENDM 

-MACRO OUTPUT SRC,OATA ;WRITE OUTPUT 
MICPC=MICPC+1 
(MOVE! WROUT!SRC! <DATA>> 

-ENOM 

-MACRO QUT SRC,DATA 
MICPC=MICPC+1 
(MOVE !WROJTX!SRC!<DATA> > 

. ENDM
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KOS 
MACY11 27(1006) 14-DEC-76 16:44 FAGE 2-3 

MOVE INSTRUCTIONS 

.MACRO LOMA SRC,DATA ;LOAD MEMORY ADDRESS REG 
MICPC=MICPC+1 
IF IDN SR ¢, inn 
«MOVE! 'LOMAR! IMM! <DATA&377> > 

«MOVE! LOMAR! SRC! <DATA>> 
» ENDC 

. ENOM 

.MACRO LOMAP SRC,DATA ;LOAD MEMORY PAGE NUMBER 
NICPC=NICPC#L 
.IF IDN SRC 
HOVE! NORREGL IMM? <DATA/HOO> > 
IFF 
(MOVE! LOMAPG! SRC! “DATA>> 
.ENDC 

. ENDM 

.MACRO LDADDR DATA ;LOAD A LINE TABLE ACDRESS 
BRWRTE IMM, DATA 
ete BR, “ADD! SP. RMO> 

.MACRO CMP SRC,SPADOR ;COMPARE SOURCE AND SP 
MICPC=MICPC41 
«SUBTC! SRC! SPADDR> 

. ENDM 

-MACRO _NOP SRC,FUNC,SPADOR ;NOP-SOURCE, FUNC, NO DEST 
MICPC=MICPC+1 
«SRC! FUNC! SPADOR> 

. ENDM 

.MACRO CALL REG. ADDRES 
OISP=<MICPC+1)8377 
BRWRTE IMM. DISP+3 
SP BR, SELB, REG 
ALWAYS ADDRES 
ENDM 

.MACRO RETURN REG, PAGE 
“LUBY BR, SELA, «REG! PAGE» 

;SUBROUTINE CALL 

;SUBROUTINE RETURN 

PAGE: g0be
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282 
283 
24 100000 
285 100020 
296 100040 
2B? 109060 
28g 100100 
2B9 100120 
290 100140 
291 100160 
392 109200 
293 100220 
294 ooooca 
295 oooo2 
296 00014 
297 000160 
298 000100 
299 000120 
300 pod2c0 
301 ooo2ec 
302 oo0e40 
303 p00260 
304 000300 
305 o00220 
396 o00340 
307 000360 
308 
309 
319 goooog 
3i1 p00001 
312 qoooo2 
313 p00003 
314 o00004 
315 gooaos 
316 ooooos 
317 gc0007 
318 o00010 
319 000011 
320 
321 oooon2 
322 oooo03 
283 900006 
355 860004 
2 
308 o0011 
329 go0012 
330 000013 
321 no0o14 
332 000017 

LOS 
MACY11 27(1006) 14-DEC-76 16:44 FAGE 3 PAGE: 
INPUT/“OUTPUT ASSIGNMENTS 

.SBTTL INPUT/OUTPLT ASSIGNMENTS 
1BUS ASSIGNMENTS 

{NCON=0+100000 
MAIN=20+ 100000 
OCON=40+100000 

;IN CONTROL CSR 
: MAINTAINENCE REGISTER 
[OUT CONTROL CSR 

UBADDR=60+ 100000 ; UNUSED 
PORT 1=100+100000 CSR4 
PORTe=120+100000 ;CSRS 
PORT3=140+100000 3 CSRE 
PORTY=160+ 100000 ;CSR7 
NPR=200+100000 “NPR CONT ROL 
UBBR= etl 0000 : BRC INTERRUPT ) CONTROL 
INDAT1=0 HINBUT DATA LOW BYTE 
h AT2=20 NPUT_O ona Re Hare 
OBAL=140 UTPUT B 

IOBA2=160 iSUTRUT BA HIGH BYTE 
TIBA1=100 : INPUT BA LOW BYTE 
IIBRe=120 “INPUT 89 HIGH BYTE 
RCVDAT=: ~ RECEIVE DATA 
TMTCON=2cc TMTR CONTROL 
RCVCON=240 RCVR CONTROL 
MODEM=260 :MODEM CONTROL 
SYNREG=300 : SYN REGISTER 
LNOSW=320 INE BER 2 SWITCH 
BM873=340 ‘BNP 
LUMAIN=360 LINE UNIT NBENTRINENCE 
;OBUS ASSIGNMENTS 
“EXTENDED OBUS 
OINCON=0 
OMAIN=! 

CBR=11 
{UNE XTENDED OBUS 
duTDA 
OUTDA2=3 
OBAL=6 
° Ae=7 

Al=4 
TBAe=S 
TMTOAT=10 
OTMTCO=11 
ORCVCO=le 
OMODEM=13 
SYNC=14 
OLUMAN=17 

; IN CONTROL CSR 
> MAINT 
OUT CONTROL CSR 

SED 
SR4 

:CSRS 
;CSR6 
CSR? 
:NPR CONTROL 
;BR CONTROL 

;OUTPUT DATA LOW BYTE 
:QUTPUT DATA HIGH BYTE 
; OUTPUT BA LOW BYTE 
:OUTP T BA HIGH BYTE 
:INPUT BA LOW BYTE 
s INPUT BA HIGH BYTE 

INTR R RONTROL 
;RCVR CONTROL 
; MODEM CONTROL 
:SYN REGISTER 
:LINE UNIT MaINT. 

9062
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177777 

CROPROCESSOR INSTRUCTIONS 
C O6-DEC-76 10:31 

MOS 
MACY11 27(1006) l4-DEC-76 16:44 PAGE 3-1 
PROTOCOL DEPENDANT MACROS 

~SBTTL PROTOCOL DEPENDANT MACROS 
-MACRO RSTATE STATE 
MICPC=MICPC+1 
(MOVE !WRTEBR! IMM! <STATE-INIT&777/2>> 
MICPC=MICPC+1 
MOVE! SPX! BR! SELB! SP3> 
. ENOM 

"MACRO TSTATE STATE 
MICPC=MICPC+1 
(MOVE! WRTEBR! IMM! <STATE-INIT8777/2>> 
MICPC=MICPC+1 
(MOVE! SPX! BR! SELB! SPe> 
ENDM 

"MACRO STATE ADDR 
MICPCEMICPC+I 
<HOVE! WRTEBR! IMM! <ADDR-INIT8777/2)> 

‘MACRO PSTATE STATE 
MEM IMM, <<STATE-INIT&777/2>> 

-MACRO PSTATI_ STATE 
MEMINC IMM, <<STATE-INIT8&77772>> 

ALWAYS IDLE 

-MACRO SYNOUT 

PAGE: OO64 

;UPDATE RECEIVE STATE POINTER 

SYNMAC 
BR, SELB, SPe ;UPDATE STATE POINTER FROM BR 

LDMA IMM, UNMSG ;LOAD PTR TO UNNUMB MESS ARE SKELETON 
OUTPUT <MEMX!INCMARD , <SELB!OTMTCO> 
OUTPUT <MEMX! INCMAR> ’ «SELB! TMTDAT> 

MICPC=177777 ; INIT MICRO PC 

;SOM TO TMTR CONT 
:SYNC TO TMTR SILO



NOS 
DMC-11 MICROPROCESSOR INSTRUCTIONS MACY11 27(1006) 14-DEC-76 16:44 PAGE S PAGE: OO65 
HILOW. MAC O3-DEC-7& 19:16 OMC11 DDCMP MICRO CODE ASSEMBLED FOR USE WITH THE M8201 LINE UNIT 

377 -SBTTL OMC11 DOCMP MICRO CODE ASSEMBLED FOR USE WITH THE M8201 LINE UNIT 
378 090000 LOW=0



OMC11 COCMP PROTOCOL IMPLEMENTATION 
OCCHGH. MAC 

MACY11 27(1006) 
BO6 

14Y-DEC-76 16:44 PAGE 6 
O6-DEC-76 11:34 DMC11 DOCMP MICRO CODE ASSEMBLED FOR USE WITH THE M820! LINE UNI” 

~TITLE OMC11 DDCMP PROTOCOL IMPLEMENTATION 
“geri VERSION OOA FEBRUARY 26,1975 
. L 
.SBTTL HARVEY M. SCHLESINGER 
~SBTTL 
-SBTTL COPYRIGHT 197S, DIGITAL EQUIPMENT CORPORATICGN 
~SBTTL 
~SBTTL 
~SBTTL 
~SBTTL 
.SBTTL 
~SBTTL 
~SBTTL 
~SBTTL 
.SBTTL 
»SBTTL 
~SBTTL 
.SBTTL 

VERSION O08 MARCH 17,1975 
CSR AND MICROPROCESSOR CHANGES 

VERSION O0C NOVEMBER 6, 1975 
RETRANSMISSION CHANGES 

VERSION 000 DECEMBER 3,1975 
TRANSMIT DONE CHANGES 

THE LATEST MODIFICATIONS WERE ADDED ON: 
NOVEMBER 16, 1976 

PAGE: OObE 
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402 
403 
404 oooono 
40S gocoo1 
4CS ooooo2 
407 900003 
498 o00006 
409 no0c0? 
410 coooic 
41 g00011 
412 go0012 
413 o00013 
414 o00014 
415 o00015 
u1é 000016 
417 000017 
418 goca22 
419 go0023 
420 ooode4 
421 p00031 
4e2 000036 
423 o00043 
44 go00so 
425 g000s5 
426 oo0062 
4e7 000067 
43g go0070 
429 o00071 
430 g00077 
431 000105 
432 900113 
433 o00121 
434 000127 
435 000135 
436 000143 
437 00015} 
438 o00152 
439 000153 
440 p00154 
441 oc0155 
449 000156 
4u3 000157 
444 poci60 
445 000161 
446 HOdi6e 
447 
44g 
445 oooie4 
450 
451 
42 
4c 3 000167 
454 000171 
455 900172 
4EE 000173 
4¢7 000174 

CO6 
MACY11 27(1006) 14-DEC-76 16:44 PAGE 6-1 
MICROPROCESSOR MAIN MeMORY ASSIGNMENTS 

.SBTTL MICROPROCESSOR MAIN MEMORY ASSIGNMENTS 
;ALLOCATION OF MICROPROCESSOR MAIN MEMORY 
NAKSR=0 
NAKST=NAKSR+1 
REPSR=NAKST+1 
REPST=REPSR+1 
NP=REPST+3 
NTLR=NP+1 
NHOR=NTLR+1 
NOATR=NHDOR+ 1 
NTLS=NDATR+1 
NHDS=NTLS+1 
NDATS=NHDS+1 
REPCS=NDATS+1 
REPCR=REPCS+1 
BASE=REPCR+1 
SRC=BASE+3 
ERC=SRC+1 
RCLI=ERC+1 
RCL2=RCL1+5 
RCL3=RCL2+5 
RCLY=RCL3+5 
RCLS=RCL4+5 
RCL6=RCLS+S 
RCL7=RCL6+5 
STC=RCL74+5 
ETCsSTC+1 
TMLISETC+1 
TMLO=TML1+6 
TML3=TML2+6 
TML4Y=TML3+6 
TMLS=TML446 
TML6=TMLS+6 
TML7=TML6+6 
TMLS=TML7+6 
T=TML8+6 
ST=T+] 
ISP17=ST+1 
IMGLO=ISP17+1 

G16+1 

=
 

TYPSTT=TYPTAB+e ; 

BC=TYPSTT+3 
ISP11=BC+e2 
ISP1Le=ISP11+1 
INCONS=ISPle+1 
RTHRS=INCONS+1 

NAKS RECO--DYNAMIC 
:NAKS TMTED--DYNAMIC 
:REPS RECO--DYNAMIC 
“REPS TMTED--DYNAMIC 
CONSTANT O 
:NAKS-MSG NO BUFFERS CUMUL. 
“NAKS-MSG HEADER BAD 
NAKS-DATA BAD 
*NAK SENT --NO BUFFERS 
“NAK SENT BAD HEADER 
“NAK SENT BAD DATA 
REPS SENT CUMUL 
REPS RECO CUMUL 

; CORE TABLE BASE ADDRESS 
:START OF INPUT CHAIN--NEXT RECV DONE 
“END OF INPUT CHAIN 
; RECEIVE LINK #1 

: oe oo #3 

:START OF OUTPUT CHAIN---NEXT TMT DONE 
;END OF TRANSMIT CHAIN 
; TRANSMIT LINK " 

; Ld Li) a3 

; TYPE FIELD 
; SUBTYPE’ FIELD 
;MSG_ACKED IMAGE 
SIMAGE OF BIT 1 OF SPIC 

IMAGE OF SP14 
; IMAGE OF SP16 
 IMAGE_OF SP17 
-TYPE TABLE--- 
28 TYPE TABLE REP 

74" * — START 
:75 . "STACK 

RECEIVE BYTE COUNT 
:SP11 IMAGE 
:SPle IMAGE 
IN CONTROL CSR IMAGE 
SRECV THRESHOLD LINK 

PAGE: 0067



1 COSMP PROTOCOL _ARPLENENTATION “1 

CHGh.MAC |= O6-DEC- 
458 
459 
460 go0210 
461 o0G211 
42 pod240 
Ube 900241 
464 goge4e 
465 9004c5 

76 1 
MACY11_ 27(1006) 

DOG 
14-DEC-76 16:44 PAGE 6-2 

MICROPROCESSOR MAIN MEMORY ASSIGNMENTS 

sALL LOCATIONS FROM 200 ON ARE NOT WRITTEN OUT DURING A TABLE UPDATE 

TABST=210 
PRTST=TABST+1 
NXTINT=240 
NXTSP=NXTINT+1 
INTSTK=NXTSP+1 
MMEND=490 

; TABLE UPDATE S”ATE 
PORT STATE 
;NEXT INTERRUPT POSITION 
“END OF INTERUPT CHAIN 
“STACK OF INTERUPTS 
:MAIN MEMORY END 

PAGE: 0062
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467 
468 e90900 
469 000001 
470 
unt 
473 
473 
474 
475 
4? 
47 
478 ooo002 
479 090003 
4gd 000094 
481 000005 
492 00006 
483 000907 
484 000510 
485 
486 
487 
yee 
489 
490 
491 
492 
493 
434 o00011 
4gc 000012 
496 900013 
497 900014 
498 900015 
499 900516 
coo c09017 

MACY11 27( 1006) 
SCRATCH PAD ASSIGNMENTS 

.SBTTL 
SP0=0 
SP1=1 

SPe=2 
SP3=3 
SPY=4 
SPS=S 
SP6=6 
SP7=7 
SP10=10 
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EQ6 
LY-DEC-76 16:44 PAGE 6-3 PAGE: 

SCRATCH PAD ASSIGNMENTS 
;SP0---SCRATCH REGISTER 
;5P1---PORT STATUS WORD 
:BIT ASSIGNMENTS 
:BITO--INIT MODE 
;BITI--SEC STATION SELECT (UNUSED) 
;BIT2--NO BUFFER ASSIGNED IN BOOT MODE 
;BIT3--DLE RECEIVED WHILE NOT IN MAINT MODE 

er ghee Ea Sy 
SP2--- TRANSMIT STATE POINTER 
;SP3---RECEIVE STATE POINTER 
:SP4---END RECV ADDRESS 
:SPS---END RECEIVE ADDRESS 
;SPb---END TRANSMIT ADDRESS 
:SP7---END TRANSOTT ADDRESS 
:SP10---LINE STATUS WORD 
BIT ASSIGNMENTS 
:BITO--UNNUMB PENDING 
;BITI--MESSAGE IN PROGRESS 
:BITC--LINE HAS GONE IDLE 
;BIT3--START RECEIVED 
;BITY--CLEAR ACTIVE ON END 
:BITS--START MODE 
BIT6--HALF DUPLEX 
;BIT7--OK TO SEND 
:SPL1---R FIELD 
;9Ple---N FIELD 
; SP13---TYPE 
;SP14---RECEIVE LINK IMAGE 
>SP15---TIMER ENTRY---NUMBER OF ONE SECOND 
;SP16---POINTER TO TMT LINK COPY IN MAIN 
3SP17---LAST MESSAGE ACKNOWLEDGED 

00693



FOG 
SMC11 DDSMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 PAGE 6-4 PAGE: 079 
DCCHGH.MAS © O6-DEC-76 11:34 INIT--INITIALIZATION ROUTINE 

502 .SBTTL INIT--INITIALIZATION ROUTINE 
503 : ZEROS MAIN MEMORY 
504 =LOOPS WAITING FOR RECEIVE DATA(BOOT”) 
SOS :OR FOR ROI TO BE SET 
ec ;WILL ACCEPT ONLY BASE FORMAT. ALL OTHERS WILL RETURN A PROCEDURE ERROR 

598 AT INITIALIZATION --- THE HARDWARE CLEARS THE BR AND MAR 
503 011766 =11766 
Sid 011766 INIT: SP BR, SELB, SPO -CLEAR SPO 
i) ooo000 MICPC=MICPC+1 
1) Q11766 063220 (MOVE ! SPX! BR! SELB! SPO> 

S11 011770 SP BR, SELB, SP3 :PAGE ONE TRANSFER ADGRESS 
C1) o0c021 MICPC=MICPC+1 
1) 911770 063223 (MOVE! SPX! BR! SELB! SP3> 

$12 011772 SP BR, SELB, SP17 ;CLEAR SP17 
(1: pocooe MICPC=MICPS 
se 911772 063237 CNOVE! SPX! BR! SELB! SP17> 

£13 011774 OUT BR. <SELA! OINCON> ;ZERO THE IN CONTROL CSR 
21) p00003 MICPC=MICPC+1 
oe O:1774 061290 (MOVE! WROUTX! BR! <SELA! OINCOND > 
t 

Si4 Gli776 OUT BR, <SELA! OOCON> :ZERC THE GUT CONTROL CSR 
“1) oo00004 MICPC=MICPC+1 
(i) 011776 061202 «MOVE ! WROUTX? HBR! <SELA! OOCON> > 

s1S o12000 sp IMM, 370, SP10 sWRITE 5 ONE BITS TO THE HIGH ORDER 
(1) ocooos MICPC=MICPC41 
ib) g12000 903370 «MOVE! SPX! IMM! 370!SP10> 
(lJ 

S16 :BITS OF SPIO 
S17 ol2002 S$: SP BR,AA,SP1O -SHIFT SPIO LEFT SETTING CARRY THE 
1) _ 000006 PICPC=MICFC+1’ 
1) Ci200e 063130 <MOVE! SPX! BRI AA!LSP1O> 

532 sFIRST S TIMES THRU THE LCOP 
S19 022004 MEMINC BR, ADDC!SP3 IWRITE A CNE TO THE FIRST 5 MEMORY 
13 900007 MICPC=MICPC+i 
1) 012004 oa76423 «MOVE! WRMEM! INCMAR!BR! (ADDC! SP3> > 
(}) 

52c sLOCATIONS AND ZERC THE REST 
Sel 012006 SP BR, INCA, SPO : INCREMENT COUNTER 
(Ty 000010 MICPC=MICPC+1 
(1; 012006 063060 <MOVE! SPX! BR! INCA! SPO> 

522 012010 2 108 SALL DONE 
ae 900011 MICPC=MICPC+1 
Gy 912910 101413 < JUMP! ZCOND! < 10S-INIT&3000#4> ! « 10S-INIT8777/2>> 
Ly 

S23 «£12012 ALWAYS 5S :KEEP GOING 
ih, ocot1e MICPCSMICPC+1 
‘t> 012012 19040 <JUMP!ALCOND! <S$-INITS3000#4> ! <SS-INIT&777-2>> 

£24 vlgcl4 10$: SPBR IMM,1,SP1 WRITE AL TO THE 388 AND SP1 

a
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Cicero 

MACY11 27(1 
INIT--INITI 

¢ 

GO6 
2atTION ROUTINE 
ICPC+1 

'SPBRX! IMM! 1 !'SP1> 
MI 
a (8) 

sp BR, SELB, SP11 sWRITE A 1 TC SPL1 
MICPC=MICPC+1 
(MOVE! SPX! BRISELB!SP11> 

SP BR sELB, SPle ;WRITE A 1 TO SPle 
MICPC=MICP 
(MOVE! SPX! BR! SELB!SP12> 

LDMA —_—sIMM, TYPTAB -PGINT MAR TO TYPE TABLE 
HI CPC=NICPCHI 

IF ION IMM IMM 
«HOVE !LOMAR! IMM! < TYPTABB377> 
 IFF 
(MOVE! LDMAR! IMM! <TYPTAB> > 
-ENDC 

BRWRTE IMM, 226 “WRITE SYNC TC MEMORY 
MICPC=MICPC41 
<MOVE!WRTEBR! IMM! (226) > 

OUTPUT BR,SELB!SYNC | :LOAD THE SYNC REGISTER 
MICPC=MICPC41 
<MOVE !WROUT! BR! <SELB!SYNC>> 

MEMINC IMM,3 ;REP 
MICPC=MICPC+1 
«MOVE! WRMEM! INCMAR! IMM! <3>> 

MEM IMM, 2 : NAK 
MICPC=MICPC41 
<MOVE !WRMEM! IMM! <2) 

SP MEMX! INCMAR, SELB, SP1S :SET STARTING COUNT 
MICPC=MICPC+1 
«MOVE! SPX! MEMX! INCMAR! SELB!SPiS> 

MEMINC IMM. 6 : START 
MICPC=MICPC$1 
<MOVE ! WRMEM! INCMAR! IMM! <6>> 

MEMINC IMM,7 STACK 
MICPC=MICPC41 
(MOVE !WRMEM! INCMAR! IMM! <7>> 

MEMINC IMM, 1 ;ACK 
MICPC=MICPC41 
<MOVE!WRMEM! INCMAR! IMM? <1>> 

LDMA IMM, TABST :POINT TO TABLE UPDATE STATE 
MICPC= MICPCH 

IF ION IMM. IMM 
CHOVE!LDMAR! IMM! <TABST8377> > 

9 
A 

p 
V m

o
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w
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HO6 
SMC21 COSMP PROTOCOL IMPLEMENTATION MACY11 27(1906) _14-DEC-76 16:44 FAGE 6-6 PAGE: 
SCCHGH.MAC = 6-DEC-76 11:34 INIT--INITIALIZATION ROUTINE 

1 <MOVE!LOMAR! IMM! <TABST> > 
ee 900 .ENDC 

537 129046 PSTATI 13 SINITIALIZE iT 
ci) Q1e046 MEMINC IMM, <<I3-INIT8777/2) > 
2) 090039 MICPC=MICPC41 
2) C2046 916460 <MOVE! WRMEM! INCMAR! IMM! <<I3-INIT8777/2> >> 

538 912950 PSTATI NIDLE2 -INITIALIZE PORT STATUS 
(1) 612050 MEMINC IMM, <<NIDLE2-INIT&877772>$ 
(2) 000031 MICPC=MICPC41 
@) 912050 016533 «MOVE! WRMEM?! INCMAR! IMM! < <NIDLE2-INIT8777 72> >> 

$34 o12cse LOMA _IMM, STC ;LOAD ADDRESS CF LAST TMT CHAIN 
v1) 009032 MICPC=MICPC41 
o) oo: IF IDN IMM, IMM 
Ly 012952 019967 HOVE !LOMAR! IMM! <STC8377> > 

ch <MOVE! LOMAR! IMM! <STC>> 
4) 9c .ENDC 

sua 012054 MEMINC IMM TML1 STORE ADDRESS OF FIRST TMT LINK 
oh 090033 MICPC=MICPC41 
14) O12054 O1B471 «MOVE! WRMEM! INCMAR! IMM! <TMLL>> 
ba? 

S41 012056 MEM IMM, TML1 
(1) 000034 MICPC=MICPC41 
1) 912056 002471 (MOVE! WRMEM! IMM! TMLL> > 

S42 012060 SP MEMX SELB, SPIE sINITIALIZE .AST XMIT POINTER 
C2) 900035 MICPC=MICPC+} 
iL, g12c60 043236 «MOVE! SPX! MEMX! SELB! SP16> 

543 O12062 LOMA __IMM, SRC :LOAD ACDRESS OF LAST RESV CHAIN 
C13 000036 MICPC=MICPC41 
(1) 00! IF IDN IMM, IMM 
1) CleCs2 910G22 HOVE !LDMAR! TMM! «SRC837?> 

a) “MOVE !LOMAR! IMM! <SRC>> 
Ch) ooc .ENOC 
oe 

C44 12064 MEMINC IMM RCL1 :SET UP ADDRESS OF FIRST RECV LINK 
(1) 900037 MIceCsnICPCh 
(1) 012064 16424 CMOVE! WRMEM! INCMAR! IMM! <RCL1>> 

E4E 012066 MEM —_ IMM, RCL1 
CL; O00C4O MICPC=MICPC41 
st 012066 002424 <MOVE ! WRMEM! IMM! <RCLI>> 

S46 012070 SP MEMX, SELB, SP14 
C1) 00004! MICPC=MICPC+] 
(23 012070 043224 MOVE! SPX! MEMX! SELB! SP14> 
val 
C47 912972 LOMA. _ IMM, NXTINT sAODRESS OF NEXT INTERRUPT POINTER 72 MAR 
oF scree MICPC=MICPC41 
S 331 IF ION IMM, IMM



I06 
DMC!1 COCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 PAGE 6-7 PASE: 9072 
DOSHGH.MAC O6-DEC-76 11:34 INIT--INiTIALIZATION ROUTINE 

1) 212072 o1oe40 (MOVE LDMAR! IMM! <NXTINT8377>> 
ii . 
se (MOVE! LDMAR! IMM! <NXTINT>> 
oe ogc ENDC 

S48 912074 MEMINC IMM, INTSTK - INITIALIZE NEXT INTERRUP? POINTER 
C1) 990043 MICPC=MICPC41 
st 012074 916642 (MOVE! WRMEM! INCMAR! IMM! <INTSTK>> 

S49 012076 MEM IMM, INTSTK - INITIALIZE INSERTION POINTER 
1} ooco44 MICPC=MICPC41 
() 912076 od264e2 «MOVE! WRMEM! IMM! <INTSTK> > 
4 

ssc 012190 BRWRTE IMM 200 :WRITE THE RUN BIT TO THE BR 
(13 000045 MICPC=MICPC${ 
(1) O:219¢ o0060c (MOVE !WRTEBR! IMM! <200) > 

S51 012192 OUT BR. <SELB! OMAIN> sWRITE THE PUN BIT 79 MAINT CSR 
01) OSOO4E MICPC=MICPC41 
1) 012102 O6122i (MOVE! WROUTX! BR! «SELB! OMAIN> > 

SS2 :FALL INTO IDLE LOOP 
553 001 .IF NOF SLOW 
SS4 012104 ALWAYS TEOMe 
(1) 909047 MICPC=MICPC+] 
ch) 912194 119740 «JUMP! ALCOND! < TEOM2-INIT&300G%4> !« TEOM2-INIT3&777 2°> 

css . 
SSE 012106 REXIT: §P BR, SELB, SP3 
(1) 3e0050 MICPC=MICPC+1 
1, S12!06 963223 «MOVE! SPX! BR! SELB! SP3> 
$3 

57 U
o
.
 

3Co . ENDC



JO6 
DMC11 ODCMP PROTOCOL IMPLEMENTATION MACYL1 27(1006) I4-DEC-76 16:44 PAGE 6-8 PAGE: 0074 
EOSHGH.MAC O6-DEC-76 11:34 IDLE--PROGRAM IDLE LOOP 

553 SBT an DEC” PROGRAN IDLE LOOP 

61 a Sats: Fo RE BROPRIATE SERVICE ROUTINES 
$62 OSES STATE POINTERS FOR TMT,RCV,CSR ACTIVITY 

S64 912110 IDLE: @RWRTE BR, <SELA!SP1O> ;READ TRANSMIT STATUS WORD FROM SP1O TO BR 
<1) 990051 MICPC=MICPC+1 
1) 012110 960610 CHOVE! RTEBR! BR! <SELA!SP1O>> 
Q 

S65 oOl2lle BRI TMTDA ;IF DATA TO SEND-- BRANCH 
“13 o000se2 MICPC=MICPC+1 
(1) Ol2i12 112490 < JUMP! BRICON! <TMTDA-INIT&3000"4> ! < TMTDA-INIT&777/2>> 

Se 012114 no00s3 BRO on THTOR -IF DATA TO SEND-- BRANCH 
= + 

1) 012114 112000 a eMBE MOC SNE CTNTDA-INITS3000%4> ! <TMTDA-INIT8777/2>> 

S67 001 .IF DF $LOW 
68 ALWAYS TI 
569 . 
570 3c0 XEXIT: §P PoC BR, SELB, SP2 

572 0i2116 Il: BRURYE 1BUS RCVCON :READ LINE UNIT RECEIVE CONTROL WCRD 
(1) ooocs4 MICPC=MICPC+1 
Ch) 912116 Oece4o (MOVE! WRTEBR! ISUS! <RCVCON> > 

573 012120 .BRY —_BR, SELA, SP3! PAGE! ;BRANCH BASED UPON RECV STATE 
(1) oocoss MICPC=MICPC+1 
(1) 012120 167203 «JUMP! BRYCON! BR! SELA! SP3! PAGE!» 

S74 012122 le: LOMA _IMM, TABST sPOINT TO TABLE UPDATE STATE 
(1 o000se MICPC=MICPC41 

i O12i22 010210 hove! LOMAR! INN! < TABST8377> 
J 

1) <MOVE! LOMAR! IMM! <TABST> > 
1) oce ENDC 

S75 012124 -ALWAY MEMX,SELB,O 
(1) 000057 MICPC=MICPC+1 
1) 012124 140620 «JUMP! ALCOND! MEMX! SELB!0> 
{ 

S7E 012126 13: 
577 ool .IF NOF SLOW 7 
S78 912126 STATE TMTA+2 :GET IDLE TRANSMIT STATE + 1 
C15 000060 MICPC=MICPC+1 
(1) Gi2le6 900404 CMOVE !WRTEBR! IMM! <TMTA+2-INIT&777-2>> 
579 012130 NOP BR SUB, SP2 ;SUBTRACT FROM CURRENT STATE 
(15 000061 MICPC=MICPC4] ' 
Ch) 012130 Ob0342 <BR! SUB! SPe> 

S@0 012132 C TMTDA sNON-IDLE STATE 
ee ooonbe MICPC=MICPC+1 
C1; 012132 111000 < JUMP! CCOND! « TMTDA-INITS300084> ! <TMTDA-INITS$77772> 

581 090 -ENOC



KO6 
QMC11 DDCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 1L4-DEC-76 16:44 PAGE 6-9 PAGE: 0075 
DCSHGH.MAC O6-DEC-76 11:34 IDLE--PROGRAM IDLE LOOP 

S82 012134 IDLEO: SPBR —_IBUS,UBBR,SPO s TIMER EXPIRES 
id) 090063 MICPC=MICPC+1 
) 012134 123620 (MOVE! SPBRX! TBUS! UBBR! SPO> 

583 012136 BRY TIMSRV 
(1 009064 MICPC=MICPC+] 
D 012136 113255 <JUMP! BRYCON! < TIMSRV-INIT&3000#4> # <TIMSRV-INIT8777/2>> 

584 O12140 sp IBUS RCVCON, SPO sREAD THE RECEIVE CONTROL REGISTER 
eT) oco06s MICPC=MICPC+! 
cD) 012140 023240 «MOVE ! SPX! TBUS! RCVCON! SPO> 

S85 012142 BRWRTE BR AA!SPO -SHIFT IT LEFT 
(1) 000066 MICPC=MICPC+1 
ee Ol2142 960520 CMOVE !WRTEBR! BR! CAA! SPO) > 

566 012144 BR7 Il :RECEIVE ACTIVE, DON’T DO PCRT STATUS 
(1) po0087 MICPC=MICPC+1 
dt) o12144 193454 «JUMP! BR7CON! <I1-INIT83000%4> !<I1-INIT3&777/2>> 

587 012146 LDMA IMM. PRTST sADDRESS PORT STATE 
oe 900070 MICPC=MICPCS1 
(1) 001 IF ION IMM, IMM 
Gh) 012146 oO10211 «HOVE! LOMAR! THM (PRTST83779 

(1) <MOVE!LOMAR! IMM! <PRTST>> 
C1) 900 .ENDC 

c88 912150 -ALWAY MEMX,SELB,O » INDEX 
2} 900071 MICPC=MICPC+] 
ae 912:50 40620 <JUMP! ALCOND! MEMX! SE_B! > 
(i)



LO6 
DMC11 DOCMP PROTOCOL IMPLEMENTATION MACYI11 27(1008) 14-DEC-76 16:44 FAGE 6-10 PAGE: 0076 
DOCHGH.MAC  O6-DEC-76 11:34 BASSRV---- BASE SERVICE ROUTINE 

590 .SBTTL BASSRV---- BASE SERVICE ROUTINE 
59: 912152 BASSRV: PSTATE NIDLE2 
1) 012152 MEM IMM, « <NIDLE2-INIT8777/2) > 
(2) o0c072 MICPC=MICPC+1 
+3) Q121S2 002533 (MOVE! WRMEM! IMM! < (NIDLE2-INIT8777/2>>> 

S92 012154 LDMA —_IMM, BASE ;CLEAR TO MAR SO IT PCINTS T0 BASE POINT 
eh) 000073 MICPC= nrcPC# 
(1) Col IF ION IMM. IMM 
1) 012154 o10017 <HOVE!LOMAR! IMM! <BASE8377>» 

(1) (MOVE! LDMAR! IMM! <BASE> > 
(1) 000 .ENDC 

S93 012156 MEMINC IBUS,PORT1 READ CSRY 
(1) 000074 MICPC=MICPC+] 
1) 012156 136500 CMOVE! WRMEM! INCMAR! IBUS! <PORTI>> 

S94 012160 MEMINC IBUS, PORT2 :READ CSRS 
(1) 90007'3 MICPC=MICPC+ +4 
(1) 012160 136520 (MOVE! WRMEM! INCMAR! IBUS! <PORT2> > 
4 

S95 0:2162 MEM 1BUS, PORTY 
(1) 000076 MICPC=MICPC+1 
(1) O12162 122560 (MOVE! WRMEM! IBUS! <PORTY > 

S96 012164 SP IBUS , INCON, SPO sREAD INPUT CONTROL CSR 
(i) 000077 MICPC=MICPC+1 
(1) 012164 123000 <MOVE ! SPX! IBUS! INCON! SPO> 

S97 012166 BRWRTE IMM, 100 :CLEAR THE BR 
(1) 000100 MICPC=MICPC Pc} 
Ch) 01216 00500 «MOVE ! HAYESR! IMM! < 100) > 

598 912170 OUT BR, <AANDB! OINCON> -CLEAR THE INCONTROL CSR 
(1) 000101 MICPC=MICPC+1 
(1) 012170 061260 (MOVE ! WROUTX! BR! <AANDB! OINCON> > 

599 012172 OUTPUT IMM, (120! OMODEM> sMASK FOR HDX AND DTR 
(1) 000102 MICPC=MICPC41 
(1) O12172 002133 «MOVE! WROUT! IMM! < 120! OMODEM> > 
oo) 

690 012174 BRWRTE MEMX, SELB *READ SEL6 
(1) 000103 MICPC=MICPC+h 
C1) 012174 o40620 (MOVE! WRTEBR! MEMX! <SELB> > 
\ 

691 012176 BRY RESUME IF SET RESUME 
(13 000104 MICPC=MICPC+1 
oe 012176 103113 < JUMP! BRYCON! (RESUME-INIT83000%#4> ! <RESUME-INIT8777/2) > 

602 912200 LOMA xe T sLOAD ADDRESS OF TYPE FIELD 
13 000105 NICPCaMICPCH 
1) 001 IF ION IMM, IMM 
1) 012200 01015! (HOVE LOMARS IMM! <78377)> 
i 

ty 
- IFF 
<MOVE !LDMAR! IMM! <T>> 

e
e
 

i
 

e
e
 
e
e
 

ee
 
e
e



MOG 
DMC!1 DOCMP PROTOCOL IMPLEMENTATION MACYL1 27(1006) 14-DEC-76 16:44 FAGE 6-11 PAGE: 0077 
DOZHGH.MAC O6-DEC-76 11:34 BASSRV---- BASE SERVICE ROUTINE 

CD 000 ENDC 
\ 

603 Ol2e0e MEMIN sWRITE START TYPE TO MEMORY 
CT) 000106 Mean CoM] nye 
ct) 012202 O16406 (MOVE! WRMEM! INCMAR! IMM! <6)» 

604 o12204 MEM IMM, 300 -WRITE SELECT AND FINAL TO MEMORY 
1) 000107 MICPC=MICPCS1 
(1) 012204 902700 «MOVE !WRMEM! IMM! < 300) > 

605 012206 SP BR, DECA, SP1 ;TURN OFF INIT MODE 
(1) 900110 MICPC=MICPC+1 
(1) 012206 06316! (MOVE! SPX! BR! DECA! SP1> 

606 012210 BSI: BRWRTE IMM 241 SET OK TO SEND,STARTMODE AND UNNUM PENDING 
(1) 9001 11 MICP smicpctt 
(1) O12210 o00641 (MOVE! WRTEBR! IMM! <241>> 

607 Oleel2 ALWAYS SAI 
(1) 000112 MICPC=MICPC+1 
(1) 012212 110737 < JUMP! ALCOND! <SA3-INIT&3000#4> ! <SA3-INIT8777/2>> 

608 012214 RESUME: SP IMM, SP4,4 sSET UP SP4 FOR COUNTING NPRS 
(1) 000113 MICPC=MICPC41 
(1) 012214 903004 <MOVE! SPX! IMM! SPY! 4) 

699 012216 sP BR, INCA, SP1O :SET UNNUMB MESSAGE PENDING TO 
(1) 000114 MICPC=MICPC+1 
(1) 012216 063070 THOVE? SPX! BRE INCA! SP 10> 

610 ; TRICK TRANSMITTER CODE 
611 ol2220 LOMA IMM. BASE “ADDRESS BASE TABLE ADDRESS 
(1) 000115 MICPC=MICPC41 
(1) 001 .IF ION IMM, IMM 
(1) 012220 010017 «MOVE! *LDOMAR! IMM! <BASE8377> > 

(1) “MOVE! LDMAR! IMM! <BASE> > 
1) ooo ENOC 
( 

ble Ole222 STATE FUDGE ;SET TMTR STATE TO ENTER TABLE UPDATE 
(1) 000116 MISPC=MICPC+1 
(1) 012222 000743 CMOVE !WRTEBR! IMM! <FUDGE-INIT&8777/2)> 
613 012204 ALWAYS 80 GO SET UP MXT BITS AND ADRESS OF BASE FOR NPRS 
(1) 000117 MICPC=MICPC 
(1) 012224 110455 «JUMP? ALEOND! <TBO- INIT&3000%4> ! <TBO-INIT&877772) > 

614 o12226 BSe2: LOMA IMM, IMG1O 
(13 000120 NICPCSMICRCH 
(1) 001 IF ION IMM IMM 
(1) 012226 010154 CHOVEILDMAR! IMM? <IMGLO8377> > 

(1) <MOVE!LDMAR! IMM! <IMGIO>> 
(1) ooo .ENOC 

£15 012230 SP MEMX! INCMAR, AORB, SP10 sRESTORE BIT 1 OF SP1O 
C15 000121 MICPC=MICPC+1 

e
e
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e
 
e
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NO6 
DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 PAGE b6-le PAGE: 0078 
ODCHGH.MAC  O6-DEC-76 11:34 BASSRV---- BASE SERVICE ROUTINE 

(1) 012230 057310 «MOVE! SPX! MEMX! INCMAR! AORB! SP10> 

616 012232 sp NENX! INCHAR, SEL8,SP11 sRESTORE SP11 
(1) 000122 MICPC=MICPC+1 
1) 012232 057231 (MOVE! SPX! MEMX! INCMAR! SELB! SP11> 

617 012234 SP MEMX! INCMAR, SELB, SP12 RESTORE SP12 
1) 900123 MICPC=MICPC+1 
1) 012234 057232 UHOVE! GPX? MEHX! INCMAR! SELB! SP12> 

618 012236 sp MEMX! INCMAR, SELB, SP14 RESTORE SP14 
(1) 900124 MICPC=MICPC+1 
(1) 012236 057234 «MOVE! SPX! MEMX! INCMAR! SELB! SP14> f 

619 012240 sp MEMX! INCMAR, SELB, SP16 :RESTORE SP16 
(1) 000125 MICPC=MICPC+1 
(1) 012240 057236 (MOVE ! SPX! MEMX! INCMAR! SELB! SP16) 

620 Ol224e SP MEMX, SELB, SP17 + RESTORE SP17 
(1) 000126 MICPC=MICPC+! 
(1) O12242 043237 «MOVE! SPX! MEMX! SELB! SP17> 

621 012244 sp BR DECA,SP10 TURN OFF UNNUM MESSAGE PENDING AND 
(1) 000127 MICPC=MICPC+1 
(1) 012244 063170 (MOVE! SPX! BR! DECA! SP10> 

622 ;2ERO THE BRG 
bea 012246 sp BR, DECA, SPI CLEAR INIT MODE 
(1) 000130 MICPC=MICPC+1 
(1) 012246 063161 «MOVE! SPX! BR! DECA! SP 1> 

624 012250 BRWRTE IMM, 200 sSET OK TO SEND 
(1) 000131 MICPC=MICPC41 
(1) 012250 o00600 (MOVE! WRTEBR! IMM! <200> > 

625 Oleese ALWAYS SA3 
(1) 000132 MICPC=MICPC+1 . 
1) Ci22S2e 110737 «JUMP! ALCOND! <SA3-INIT&3CO0#4> ! <SAI-INIT8777“2>>
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O6-DEC-76 11:34 
MACY11 27(1006) 
NIDLE2@---NO CSR ACTIVITY STATE 

BO? 
LY-DEC-76 16:44 PAGE 6-13 

.SBTTL Meeps CSR ACTIVITY STATE 

PAGE: 

NIOLE2: BRWRTE ®R.SELA! -READ PORT STATUS WORD 
000133 MICPC=MICPC+1 
060601 (MOVE! WRTEBR! BR! <SELA!SP1>> 

001 IF NOF SLOW 
BRY NIDLES s INTERRUPT PENDING?---BRANCH 

000134 MICPC=MICPC+1 
103141 < JUMP! BRUCON! <NIDLES-INIT83000%#4> ! <NIDLES-INIT&777/2) > 

000 .ENDC 
001 -IF OF $LOW 

BRY OUTINT 
090 ENDC 

SPBR _IBUS, INCON, SPO ;READ INPUT CONTROL CSR 
000135 MICPC=MICPC+h 
123400 «MOVE ? SPBRX! IBUS! INCON! SPO) 

BRSHFT :SHIFT IT RIGHT 
000136 MICPC=MICPC+1 
001620 «MOVE! SHF TBR! WRTEBR! SELB> 

BRY INWAT -IF RQI SET -- BRANCH 
000137 MICPC=MICPC+1 
163146 < JUMP! BRUCON! < INWAT1-INIT8309024> ! < INWAT1-INIT8&777/2)> 

:TO RE-READ THE IN CNTRL REGISTER TO AVOID 
=A RACE IN MICRO-P READ/UNISUS WRITE 

001 IF NDF $LOW 
ALWAYS IDLE 

900140 MICPC=MICPC+1 
100451 <JUMP!ALCOND! (IDLE-INIT&3000%#4> ! <IDLE-INIT8777/2>> 

ooo -ENDC 
NIDLE6: 

001 .IF OF SLOW 
10$:  SPBR  _ TBUS MODEM,SPO : READ {goer CONTROL CSR 

BRWRTE BR, AA'SPO -SHIFT IT LEFT 
BRY SETOSR -IF OSR SET, CLEAR FLAG 
BRUATE BR, SELA'SP10 *READ LINE STATUS WORD 

BR4Y IDLE “START MODE 
BRWRTE @R AA!SPI *READ PORT STATUS WORD 
BRI IDOLE INIT MODE 
BR? IOLE “DISCONNECT ERROR ALREADY SENT 
SPBR _-YIBUS,MAIN.SPOQ  :READ THE MAINT REGISTER 
BRWRTE BR, AOD'SPO ;SHIFT LEFT 

ft IDOLE *LU LOOP -- EXIT 
BRWRTE IMM 100 HRITE DISCONNECT ERROR 

BR, AORB, SP1 FLAG ERROR RECORDED 
ALWAYS ERRXX “MAKE A CONTROL OUT 

SETDSR: BRWRTE IMM. 277 *CLEAR DISCONNECT ERROR FLAG 
ALWAYS CLRIOL 

ooo .ENOC 
001 “IF NOF $LOW 

NIDLES: PSTATE OUTINT :SET STATE FOR INTERRUPT PROCESSING 

0079
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DDCMP PROTOCOL IMPLEMENTATION 
MAC O06-DEC-76 11:34 

012270 
C00141 

Ol2270 002614 

012272 
900142 

0.2272 190451 

Ae 
wed 

MACY11 27(1006) 
CO? 

14-DEC-76_ 16:44 PAGE 6-14 
NIDLE2---NO CSR ACTIVITY STATE 

MEM IMM, « COUTINT-INIT877772> > 
MICPC=MICPC41 
(MOVES WRMEM! IMM! < <OUTINT-INIT&77772)>> 

ALWAYS IDLE 
MICPC=MICPC+1 
«JUMP! ALCOND! < IDLE-INIT&3000#4> ! <IDLE-INIT3877772>> 

. ENDC 

PAGE: o08c



4 

DO? 
OMC11 DDCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 FAGE 6-15 PAGE: 9081 
OCCHGH.MAC © O6-DEC-76 11:34 INWAIT---WAIT FOR RQI TO CLEAR 

668 .SBTTL INWAIT---WAIT FOR RQI TO CLEAR 
669 012274 INWAIT: SPBR _IBUS, INCON, SPO READ INPUT CONTROL CSR 
-1) 000143 MICPC=MIcPCs 
C1 012274 123400 (MOVE! SPBRX! IBUS! INCON! SPO> 

B70 012276 BRWRTE BR, <AAR!SPO> “SHIFT IT LEFT 
(1) 900144 MICPC=MICPC+1 
1) 012276 O060S20 (MOVE! WRTEBR! BR! <AA!SPD > 
\ 

$71 012300 BR7 NIDLE - INTERRUPT ENABLE HAS BEEN SET 
(1) 000145 MICPC=MICPC+1 
(1) 012300 103550 < JUMP" BR7CON! <NIDLE3-INIT&3000#4> ! <NIDLE3-INIT8777, 2> > 

672 
73 012302 INWAT1: SPBR _IBUS, INCON, SPO “READ THE INPUT CONTROL CSR 
(1) 000146 MICPC=MICPC+1 
(1) 012302 123400 «MOVE! SPBRX! IBUS! INCON! SPO> 

674 012304 BR? INWATe sREADY IN STILL SET 
(1) 000147 MICPC=MICPC+1 
1) 012304 103557 < JUMP! BR7CON! < INWAT2-INIT&3000#4> ! “ INWAT2-INIT8777/2) > 
\ 

675 012306 NIDLE3: PSTATE INWAT! -UPDATE STATE TO INPUT 
(1) 012306 MEM IMM. <CINWATI-INIT3777/2)$ 
(2) 900150 MICPC=MICPC41 
3 012306 o92546 (MOVE! WRMEM! IMM! <CINWATI-INIT3877772) >> 
{ 

676 012310 BRWRTE BR.AA'SPO sSHIFT CSR LEFT 
(1) 000151 MICPC=MICPC+1 
(1) 012310 o60520 (MOVE! WRTEBR!BR! <AA'SPO> > 
( 

677 012312 BR? ININT 
(1) 000152 MICPC=MICPC+1 
(1) 012312 117460 (JUMP! BR7CON! < ININT-INIT&3000#4> # < ININT-INIT877772> > 
.ad 

678 012314 PSTATE INWAIT UPDATE STATE POINTER TO NC INTERRUPT SENERATED 
(1) 012314 MEM IMM, <CINWAIT-INIT877772> 3 
3) 900153 MICPC=MICPC41 
(2) 012314 002543 CMOVE ! WRMEM! IMM! <CINWAIT-INIT&77772> >> 

679 012316 NIOLEY: BRWRTE IMM. 200 
(1) 009154 MICPC=MICPC41 
(1) 012316 000600 (MOVE !WRTEBR! IMM! (200) > 

680 012320 OUT BR, AORB! OINCON :SET THE ROY! 
(1) 000155 MICPC=MICPC+1 
1) 012320 061360 <MOVE ! WROUTX! BR! <AORB! OINCON> > 
a} 

681 Ole322 ALWAYS IDLE 
(1) 000156 MICPC=MICPC41 
(1) O1e322 i00451 (JUMP! AL COND! (IDLE-INIT&3000%4> ! < IDLE-INIT377772>> 

) 

682 . 
683 012324 {NWAT2: BRSHFT -SHIFT THE BR RIGHT 
1) 000157 MICPC=MICPC+1 
(1) 012324 OO01&20 CMOVE ! SHE TBP! WRTEGR! SELE>



EQ? 
OMC11 DOCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 PAGE 6-16 PAGE: 9082 
DOCSGH.MAC  O6-DEC-76 11:34 INWAIT---WAIT FOR RQZ TO CLEAR 

(1) 
684 900i .IF OF SLOW 
68S BRY NIOLE6 “ROI SET--- GO AWAY 
686 0c -ENDC 
697 001 “IF NDF SLOW 
688 012326 BRY IDLE 
“1) 900160 MICPC=MICPC41 
1) 012326 103051 «JUMP! BRYCON! < IDLE-INIT83000%4 ! < IDLE-INIT877772)> 
\ 

689 91233 PSTATE INSRV «SET NEXT STATE TO INPUT SERVICE 
(1) 12033 MEM IMM, (<INSRV-INIT8777/2) > 
(2) 900161 MICPC=MICPC41 
(2) 012330 002563 (MOVE! WRMEM! IMM! <CINSPV-INIT877772) >> 

690 012332 ALWAYS IDLE 
(1) 000162 MICPC=MICPC41 
(1) 012332 10045! < JUMP! ALCOND! < IDLE-INIT83000#4> ! < IDLE-INIT8777/2>> 
(iJ ¢ 

631 p00 ENDC 
692 012334 INSRV: SPBR _IBUS, INCON,SPO ;READ THE INPUT CONTROL CSR 
(i) 000163 MICPC=MICPC+] 
(1) 012334 123490 (MOVE! SPBRX! IBUS! INCON! SPO> 

$93 012336 BRI 30 .--SENSE OR BASE 
(1) 000164 MICPC=MICPC+1 
1) 012336 102600 CJUMP! BRICON! <39$-INIT&3000#4> ! <30$-INIT8777/2>> 

654 012340 BRO 10$ CNTL I 
ti) 000165 MICPC=MICPC+1 
G) 012340 102172 < JUMP! BROCON! < LO$-INIT&3000#4> ! < LOS-INIT877772> > 
ee 
695 012342 BRSHFT :MUST BE BA/CC-SHIFT FOR IN OR OUT 
(i) 000166 MICPC=MICPC+1 
WD) o1e342 001620 (MOVE! SHF TBR! WRTEBR! SELB> 

696 012344 BRI 15S 
(1) 000167 MICPC=MICPC+1 
1} e12344 102574 «JUMP! BRICON! <15§-INIT&3000#4> ! <1S$-INIT8777/2>> 

697 012346 PSTATE TBASRV : TRANSMITTER 
(1) 012346 MEM IMM, << TBASRV-INIT&77772)5 
(2) 000170 MICPC=MICPC41 
(2) 012346 o0e700 <MOVE! WAMEM! IMM! << TBASRV-INIT&777/2 >> 

698 012350 ALWAYS 208 
(13 009171 MICPC=MICPC+1 
1 012350 100575 (JUMP! ALCOND! <20$-INIT83000#4> ! < 20$-INIT&8777/2>> 
4) 

699 o1e3S2 10$:  PSTATE CTLSRV 
(1) 012352 MEM IMM, <<CTLSRV-INIT877772)> 
(2) 000172 MICPC=MICPC41 
(2) 012352 O02657 CMOVE! WRMEM! IMM! <(CTLSRV-INIT&8?77/2> >> 

70¢ 012354 ALWAYS 208 
13 900172 MICPC=MICPC41 
(i) 022354 100675 (JUMP! ALCGND! <20$-INIT$3000#4) ! <20$-INITS7?77/2>>



FO? 
2MC11 DOSMP PROTOCOL IMPLEMENTATION MACYL1 27(1906) 14-DEC-76 16:44 FAGE 6-17 PAGE: 9082 
DOCSHGH.MAC  O6-DEC-76 11:34 INWAIT---WAIT FOR RQI TO CLEAR 

C1) 
791 012356 158: PSTATE RBASRV 
(1) 012356 MEM IMM. <<RBASRV-INIT&777/2) > 
(2) 006174 MICPC=MICPC41 
3) 012356 002721 (MOVE! WRMEM! IMM! < RBASRV-INIT38777/2> >> 
(e> 
792 012360 208: BRWRTE BR, SELA!'SP1 - INIT MODE 
a8) 900175 MICPC=MICPC+ 1 
) 012360 260601 <MOVE! WRTEBR! BR! <SELAISP1>> 

703 012362 BRO PROCER -IF INIT MOCE--ERROR 
(1) 000176 MICPC=MICPC+1 
) 012362 102201 «JUMP! BROCON! <PROCER- -INIT&3000%4> ! <PROCER-INIT8777/2>> 

704 012364 ALWAYS IDLE 
(1) 900177 MICPC=MICPC+1 
ee 012364 1004S! < JUMP! ALCOND! <IOLE-INIT$3000%4> ! < IDLE-INIT8777/2>> 

70S 012366 303: BRO INSRV1 :IF BRSE---PROCESS 
Ch) o00200 MICPC=MICPC+1 
ch) 012366 102211 < JUMP! BROCON! <INSRVI-INIT&3000%4> !  INSRV1-INIT877772>> 
ii 
796 012370 PROCER: PSTATE NIDLE2 “RESET PORT STATUS 
‘1) 012370 MEM IMM. <<NIDLE2-INIT8777/2> 3 
(2) 000201 MICPC=MICPC41 
+3) 012370 002533 CLOVE TWRMEM! TMM! (<NIDLE2-INIT8777/2> > 
\ 

707 912372 BRWRTE IMM, 100 sCLEAR INPUT CONTROL CSR 
a) oo0e02 MICPC=MICPC+1 
(i) 012372 9cosoo (MOVE !WRTEBR! IMM! <100>> 
Lea 

708 012374 OUT BR. AANDB! OINCON a 
J) 000263 MICPC=MICPC+1 
1) 012374 61260 (MOVE! WROUTX! BR! <ARNDB! OINCON> > 
)) 
709 012376 xn « CRTHRS+3> > SADDRESS ERROR LINK 
(15 vooecy Leo cent pc4 
1) 9C1 .IF ION IMM, IMM 
(1) 012276 010177 «Hove! *LOMAR! IMM! < <RTHRS+3°38377> > 

9) 

(1) (MOVE !LDMAR! IMM! < CRTHRS+3> >» 
i) 900 .ENDC 

719 Ol2400 MEMINC IMM,2 
os) oco2cs MICPC=MICPC41 
ch, o124¢0 016402 «MOVE! WRMEM! INCMAR! IMM! <2>> 

7i: ole4oe MEM IMM. O 
ob oo020E Te oceMTEpeh 
ae O1e402 o02400 (MOVE ! WRMEM! IMM! <> 
4 

712 o1e4o4 OUTPUT MEMX, SELB! OMODEM :CLEAR DATA TERMINAL REACY 
(yo 090207 MICPC=MICPC+1 
Ch) 12404 942233 «MOVE! WROUT ! MEMX! «SELB! OMODEM> > 
oe) 
7:2 «2le4oe LWAYS RCEXX :POST THE ERRCR - FATAL



DMC11 DOCMP PROTOCOL IMPLEMENTATION 
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O6-DEC-76 11:34 

000219 
114524 

900211 
060691 

009212 
10207 

990213 
icdec: 

MALY11 2 
GO? 

7(1006) 14-DEC-76 16:44 FAGE 6-18 PAGE: 
INWAIT---WAIT FOR ROI TO CLEAR 

INSRV1: 

MICPC=MICPC+1 
«JUMP! ALCOND! <RCEXX- ~INITS3000#4> ! (RCEXX-INIT8&777 72) > 

BRWRTE BR, SELA!SP sINIT MODE? 
MICPC=MICPC+1 
«MOVE! WRTEBR! BR! <SELA!SP1>> 

BRO BASSRV 
MICPC=MICPC+1 
< JUMP! BROCON! <BASSRV-INIT83000#4> ! «BASSRV-INIT877772)> 

ALWAYS PROCER ;NO - PROCEDURE ERROR 
MICPC=MICPC+1 
< JUMP! ALCOND! \PROCER-INITS2000#4> ! <PROCER-INITS77772°° 

o2e4
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HO?’ 
OMC11 COCMP PROTOCOL IMPLEMENTATION MACYL1 27(1006) 14-DEC-76 16:44 FAGE 6-19 PASE: aac 
SCCHGH.MAC  O6-DEC-76 11:34 OUTINT---SET UP OUTPUT INTERRUPT (RDYO] 

.SBTTL OUTINT---SET UP OUTPUT INTERRUPT [RDYS] 
012416 OQUTINT: 

001 .IF NOF $LOW 
012416 PSTATE PINT2 
912416 MEM IMM, ¢<PINT2-INIT&?777/2) > 

C20214 MICPC=MICPC+1 
12416 092631 «MOVE! WRMEM! IMM! <<PINT2-INIT&777/2) >> 

goc .ENDC 
601 IF DF $LOW . 

PSTATE OUTWAIT sPORT STATUS TO WAITING FOR Gut 
000 .ENDC } 

; COMPLETION 
012420 LOMA _IMM, NXTINT “ADDRESS OF NEXT INTERRUPT POINTER 

(1) 000215 MICPC=MICPC+1 
ws 001 IF ION IMM, IMM 
ae 912420 10240 <HOVE!LOMAR! IMM# <NXTINT8377>> 

1) «MOVE! LOMAR! IMM! <NXTINT > 
(1) 900 .ENDC 
ee 
728 o1z422 LOMA _MEMX, SELB :NEXT INTERRUPT 
oD) co0216 MICPC=MICPC+] 
(13 901 IF IDN MEMX, IMM 
ee <HOVE!LOMAR! IMM! <SELB8377>> 

(1) 12422 os0220 <MOVE! LOMAR! MEMX! <SELB> > 
ae dco .ENDC 

729 «012424 Sp IBUS, OCON, SPO :READ THE OUTPUT CONTROL CSP 
cr} 900217 MICPC=MICPC+{ 
hi 012424 123040 «MOVE! SPX! TBUS! OCON! SPO> 

730 012426 OUT (MEMX! INCMARD , <AORB! OOCON> SWRITE THE OUT CONTROL CSR 
(1) 00220 MICPC=MICPC+1 
1) C1e426 955302 (MOVE ! WROUTX! MEMX! INCMAR! <AORB! OOCON> > 
613 
731 2912420 LOMA _-MEMX,SELB ;ADDRESS LINK 
(1) 0022! MICPC=MICPC+] 
(1) 001 IF IDN MEMX, IMM 
(1) HOVE !LOMAR! IMM! « SELB8377>> 

) . 

(1) 012430 950229 «MOVE! LOMAR! MEMX! < SELB> > 
(1) 900 ENDC 
+ 3 

732 012432 BRWRTE <BR! INCMAR>, <AA!SPO> :KICK PAST LINK STATUS BYTE 
ce oo0ze2 MICPC=MICPC+1 
Gh o12e43e 74520 <MOVE! WRTEBR! BR! INCMAR! <AA!SPO> > 

733 “SHIFT CSRO_ IMAGE LEFT 
734 -#4##00 NOT CHANGE BR UNTIL SR7##® 
735 (012434 OUT (MEMX! INCMAR> , SELB! OPORTI> ;WRITE LOW BYTE OF BA TO CSR 
oe ocoe23 MICPC=MICPC+1 
C4; 012434 O5Sec4 «MOVE! WROUTX! MEMX! INCMAR! (SELB! OPORT1>> 

2 Cl2e43S OUT <MEMX!INCMAR: , «SELB! OPORTe> :WRITE HIGH BYTE OF BA TO CSR



TO? 
SMC!1 DDCM PROTOCOL JNPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 PAGE 6-20 PAGE: O98€ 
ap Snake MAC ©. Jb-DEC-76 11:3 OUTINT---SET UP OUTPUT INTERRUPT (RDYO) 

1) oo0224 MICPC=MICPC+1 
ct) 012436 055225 (MOVE !WROUTX! MEMX! INCMAR! «SELB! OPOR™2> > 
6}) 
549 012440 OUT (MEMX! INCMARD , “SELB! OPCRTY> -WRITE HIGH BYTE ZF COUNT TO 2SR 
se) g00225 MICPC=MICPC+] 
Ch 912449 955207 (MOVE ! WROUTX! MEMX! INCMAR! <SELB!OPORTY> > 

736 o12442 OUT <MEMX! INCMARD , “SELB! CPORT2> sWRITE THE LOW BYTE OF COUNT 
1) oog226 MICPC=MICPC+1 
1) o1e442 9SS22e «MOVE ! WROUTX! MEMX! INCMAR! (SELB! OPCRTS> * 

739 SHHEHEQE IS BRP ¥ES 
740 O12444 BR? PEL SINTERPUPT SNABLE IS SET 
Oh) o00227 MICPC=MICPC+1 
(1) 912444 193757 «JUMP! BR7CON! <PE1-INIT83000#4> ! <PE1-INIT8777/2> 

74] GENERATE AN INTERRUPT 
742 901 IF NOF SLOW 
743 012446 ALWAYS IDLE 
(1) 000230 MICPC=MICPC41 
(1) 012446 100451 < JUMP! ALEDND! <IDLE= ~INIT$3000#4> ! «IDLE-INIT8777/2) > 

744 Q12450 PINT2: PSTATE OUTWAIT 
(1) OLe4se MEM IMM. <COUTWAIT-INIT8777/2>> 
(3) 90022! MICPC=MICPC41 
3) 012450 92652 SEO UETWAMEM! IMM! < COUTWAIT=INIT8777/2>>> 

745 900 -ENDC 
746 001 TIF OF $LOW 

fg ogo PINTES eno 
749 012452 » COMA. _ IMM. NXTINT sADDRESS NEXT INTERRUPT QUEUE 
oy} 000232 HICPCSMI 1cpcd1 
1) aay _IF ION IMM, IMM 
Ch) 912452 910240 «MOVE! *LOMAR! IMM! <NXTINTS377>> 

ct) <MOVE! LOMAR! IMM! <NXTINT>> 
cL) oco .ENOC 
( 

750 O1e4S4 SP MEMX, SELB, SPO -COPY ADDRESS FOR NEXT INT TO SPO 
(1) 000233 MICPC=MICPC+] 
C1) o124s4 043220 <MOVE ! SPX! MEMX! SELB! SPO> 

751 O124S6 MEM IMM, INTSTK ASSUME WRAP AROLND CASE 
(1) 000234 MICPC=MICPC41 
(1) 012456 OC264e2 (MOVE! WRMEM! IMM! <INTSTK> > 

7] 

752 012460 BRWRTE IMM, <<MMEND-2) > sADDRESS OF LAST INT IN STACK 
(1) 000235 MICPC=MICPC+1 
() 012460 000776 «MOVE! WRTEBR! IMM! <<MMEND-2) >> 

763 012462 CMP —s BR SPO SSHOULD WE WRAP 
(13 000236 MICPC=MICPC41 
U; 012462 960360 <SUBTC! BR! SPO> 
oe 

754 Cle464 2 3 : YES--BRANCH



OMC11 DDCMP PROTOCOL IMPLEMENTATION 
06-DEC-76 11:34 ODCHGH. MAC 
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MACY11 27(1006) 14-DEC-76 16:44 FAGE 6-21 PAGE: 
JO? 

OUTINT---SET UP OUTPUT INTERRUPT [RDYO) 

S$: 

108: 

CLRIOL: 

MICPC=MICPC+1 
«JUMP! ZCOND! <SS$-INIT&3000#4> ! <SS-INIT&77772)> 

BRWRTE IMM, e ;OFFSET FOR NEXT POINTER 
MICPC=MICPC+1 
(MOVE! WRTEBR! IMM! <2>> 

MEM BR, ADD! SPO ;UPDATE POINTER 
MICPC=MICPC+1 
(MOVE! WRMEM! BR! <ADD! SPO> > 

SP MEMX, SELB, SPO ;COPY POINTER TO SPO 
MICPC=MICPC+h 
(MOVE! SPX! MEMX! SELB! SPOD 

LOMA IMM. NXTSP :PICK UP START OF IN QUEUE 
MICPC=MICPC$1 

IF ION IMM, IMM 
HOVE!LOMAR! IMM! <NXTSP8377> 
. IFF 
<MOVE!LDMAR! IMM! <NXTSP> > 
. ENDC 

CMP MEMX. SPO COMPARE TO ENG 
MICPC=MICPC+] 
<SUBTC! MEMX! SPOD 

Z cPCs mre in ;IF EQUAL--CLEAR INT PENDING 

HEME? ZCOND? <108- ~INIT&3000#4> $< 10S-INIT8777,2>> 

ALWAYS IDLE 
MICPC=MICPC+1 
< JUMP! ALCOND! <IDLE-INIT&3000#4> ! < IDLE-INIT&77772) > 

BRWRTE IMM, 357 sMASK TO CLEAR INT PENDING 
MICPC=MICPC41 
<MOVE ! WRTEBR! IMM! <357>> 

sp BR, AANDB, SP1 
MICPC=MICPC+1 
«MOVE! SPX! BR! AANDB! SP1> 

ALWAYS IOLE 
MICPC=MICPC+1 
«JUMP! ALCOND! <« IOLE-INITS3000#4> !< IDLE-INITS777/2>> 

0087



KO? 
OMC11 DOSMP PROTOCOL IMPLEMENTATION MACY11 27(1008) 14-DEC-76 16:44 FAGE 6-22 PAGE: cOge 
OCSHGH.MAC © OB-DEC-76 11:34 OUTWAI--WAIT FOR RDYO TO GO AWAY 

766 .SBTTL OUTWAI--WAIT FOR RDYO 70 GO AWAY 
767 012512 OUTWAI: SPBR _IBUS,OCON, SPO ;READ OUTPUT CONTROL CSR 
$1) oog2se MICPC=MICPC+1 
L) o1asi2 1es44C (MOVE ! SPBRX! IBUS! OCON! SPO> 

768 001 IF OF SLOW 
769 BR? NIDLE& ;ROYO SET --GET OUT 
770 000 -ENOC 
771 col IF NOF SLOW 
772 012514 BR? IDLE 
C1) 900253 MICPC=MICPC+1 
(1) 012514 103451 JUMP! BR7CON! < IDLE-INITS3000#4) ! <IDLE-INIT8777/2>> 
( 

773 ooo .ENOC 
774 012516 BRWRTE IMM, 100 :CLEAR CONTROL BITS 
(1) o002s4 MICPC=MICPCH1 
(1) 012516 o00s00 (MOVE! WRTEBR! IMM! <100>> 

775 012520 OUT BR, OOCON! AANDB 
(1) o00ess MICPC=MICPC+1 
(1) 012520 061262 (MOVE! WROUTX! BR! <OOCON! AANDB> > 
4 

776 012522 ALWAYS _INS13 
(1) og0256 MICPC=MICPC+1 
(1) 12522 100671 <JUMP! ALCOND! < INS13-INIT&3000%4> ! < INSL3-INIT8777/2: >



OMC11 DDCMP PROTOCOL IMPLEMENTATION 
O6-DEC-76 11:34 DDCHGH. MAC 

778 
778 012524 

1) o1ase4 

78 012526 

aw) 012526 

71 012530 

C1) 912530 
{ 

72 012532 

Mw) 012532 

783 012534 
(1) 
C1) 012534 

784 012536 

(1) 91253 

7S 01240 

(1) 012540 
Oe) 

76 O1esHe 
t 

C1) o1esve 
787 012544 
(1) 
(1) o12s44 

7868 012546 
(1) 
(1) 
(1) o1e54e 
(1) 
(1) 
(1) 
(1) 
789 012550 
(1) Glese0 
(33 
(2) 012550 
ie) 
799 912552 

} 

1) o1esse 

79} 
792 012554 

000257 
123560 

000260 
001620 

00026! 
102754 

000262 
002113 

000267 
061260 

000270 
00: 

010211 

coo 

MACY11 27(1006) 14-0EC-76 16:44 FAGE 6-23 PAGE : 
LO? 

CTLSRV--CNTL I SERVICE 

.SBTTL CTLSRV--CNTL_I SERVICE 
CTLSRV: SPBR IBUS ,PORT4, SPO ;TO SPO 

INSLIL: 

INS12: 

INS13: 

CBOOT: 

MICPC=MICPC+] 
(MOVE! SPBRX! TBUS! PORT4! SPO> 

BRSHF T 
MICPC=MICPC+1 
(MOVE! SHF TBR! WRTEBR! SELB> 

BR1 HDSEL ;IF SET IS HALF DUPLEX 
MICPC=MICPC+1 
<« JUMP! BRICON! <HDSEL-INIT&3000#4> ! <HDSEL-INIT&777/72)> 

OUTPUT IMM, (100!OMODEM> sMASK DTR, TURN OFF HDX 
MICPC=MICPC41 
<MOVE ! WROUT! IMM! < 100! OMODEM> > 

BRWRTE OP. <SELA'SPO> 
MICPC=MICPC+1 
«MOVE! WRTEBR! DP! <SELA!SPO>> 

;RESTORE THE CNTL WORD 

BRO CBOOT ;IF SET IS BOOT 
MICPC=MICPC+1 
<« JUMP! BROCON! < CBOOT-INIT&3000#4> ! <CBOOT-INIT8777/2>> 

SP IBUS, INCON, SPO ;READ THE INPUT CONTROL CSR 
MICPC=MICPC+ 
«MOVE! SPX! IBUS! INCON! SPO: 

BRWRTE IMM, 100 
MICPC=MICPC41 
<MOVE !MRTEBR! IMM! < 100) > 

OUT BR, <AANDB! OINCON> 
MICPC=MICPC+1 
(MOVE ! WROUTX! BR! <AANDB! CINCON> > 

LOMA IMM, PRTST 
MICPC=MICPCH 

IF IDN IMM, IMM 
iHOvE!LORAR! IRM? <PRTSTS377>> 

«MOVE! LOMAR! IMM! <PRTST>> 
. ENDC 

PSTATE NIOLE2 
MEM IMM, «<NIDLE2@-INITS777/72)> 
MICPC=MICPC41 
(MOVE! WRMEM! IMM! <<NIDLE2-INIT&77772) >> 

ALWAYS IDLE 
MICPC=MICP C+1 
< JUMP! ALCOND! < IDLE- ~INIT&3000#4> ! <IDLE-INIT8&77772)> . 

;ZERO THE BR REGISTER EXCEPT INT ENABLE 

:CLEAR IN CONTROL CSR 

;RODRESS PORT STATE 

BRWRTE IMM, 200 :MASK FOR BOOT MODE 

9 89



MO? 
DMC11 DOCMP PROTOCOL IMPLEMENTATION MACYL1 27(1006) 14-DEC-76 16:44 PAGE 6-24 PAGE: 9c90 
DOSHGH.MAC  O6-DEC-76 11:34 CTLSRV--CNTL I SERVICE 

1) 000273 MICPC=MICPC+1 
() 012554 00600 (MOVE! WRTEBR! IMM! <200>> 
\ 

793 012556 SP BR, AORB, SP1 -IN PORT STATUS WORD 
oq) 000274 MICPC=MICPC+1 
er 012556 063301 «MOVE! SPX! BR! AORB! SP 1> 

794 012560 BRWRTE qi 204 sMASK FOR OK TO SEND AND LINE ICLE 
Vd) 000275 MICPC=MICPCS1 
(1) 012560 OO06D4 (MOVE! WRTEBR! IMM! «204, 

295 o12562 sp BR, SELB, SP10 SIN LINE STATUS 
(1) 000276 MICPC=MICPC+1 
(1) O12e562 063230 (MOVE! SPX! BR! SELB! SP10> 

796 012564 ALWAYS INSL2 
(1) 000277 MICPC=MICPC+1 
(1) C12564 100665 < JUMP! ALCOND! < INS12-INIT&3000%4> ! <INS12-INIT&777/2) >
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012566 

OleS66 

012570 

012570 

012572 

OleS7e 

012574 

012574 

012576 

012576 

012600 

012600 

012602 

012602 

012604 

0: 2604 

Oieb06 

012606 

012610 

012610 

Ol2bie 

000390 
001 

010070 

oco 

000301 
001 

053220 
000 

09302 BTeabt 

000303 
014543 

000304 
136500 

000305 
136520 

000306 
136560 

000307 
136540 

ong 
010070 

000 

000311 
002471 

000312 

MACY11 27(1006) 
NO? 

14-DEC-76 16:44 PAGE 6-25 
TBASRV--TRANSMITTER BUFFER ADDRESS SERVICE 

PAGE: 

.SBTTL TBRSRY (TRANSMITTER BUFFER ADORESS SERVICE 
TBASRV: LOMA IMM,E 

MECPC=MICECH 
F ION IMM IMM 

HOVE ELOMAR! IMM! <ETC8377> 

(MOVE! LOMAR! IMM! <ETC>> 
.ENDC 

LDMA - MEMX. <SELB'SPX!SPO> 
MICPC= SHICe Cel 
IF IDN MEMX 
HOVE IL OMAR! tits <SELB! SPX! SP08377>> 

I 
«MOVE! LOMAR! MEMX! «SELB! SPX!SPOQ>> 
- ENOC 

RiceecnTt nm 4 

HOV e MCT NCHAR! tIMM!<1>> 

BANA TE CIMM! INCMAR> , TML8 

CeCe ET TMM INCHAR! <THLB)> 

MEMINC IBUS.PORTI 
MICPC=MICPC+1 
(MOVE! WRMEM! INCMAR! IBUS! <PORTL>> 

MEMINC iets PORTe 
MICPC=MICPC 
(MOVE! WRNEM? INCMAR! IBUS! <PORT2>> 

MEMINC IBUS,PORTY 
MICPC=MICPC+ 
(MOVE! WRMEM! INCMAR! IBUS! «PORT > 

Nicecemieptel 
(MOVE! WRMEM! INCMAR! IBUS! <PORT3> > 

LOMA _IMM.ETC 
NygPcanTgect 

MM 
(MOVERL NOMARE IMM! <ETCR377>> 

<MOVE!LDOMAR! IMM! <ETC> > 
-ENOC 

MEM IMM, TML1 
MICPC=MICPC41 
MOVE! WRMEM! IMM! <TML1>> 

CMP BR, SPO 
MICPC=MICPC+1 

;GET POINTER TO END CF TMT CHAIN 

;FIND THE LINK 

;BUFFER ASSIGNED IN IN LINK FLAGS 

:POINT PAST NUMBER FIELD 

;SET BR FOR ADDITION TO SPO 

;ASSUME QUEUE WRAP AROUND 

;END OF CHAIN” 

0091
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012614 

012616 

Ol2616 

012620 

012620 

Olebee 

Olebe2e 

012624 

012624 

0i2626 

Sle2626 

O6-DEC-76 11:34 

060360 

000313 
101716 

900314 
000406 

000315 
062400 

000216 
000402 

000317 
063310 

000320 
100665 

MACY11 27(1006)__14-DEC-76 16:44 FAGE 6-6 PASE : 
BOS 

TBASRV--TRANSMITTER BUFFER ADDRESS SERVICE 

108: 

<SUBTC! BR! SPO> 

Z 10$ 7 IF YES--BRANCH 
MICPC=MICPC+1 
«JUMP! ZCOND! < 1OS-INIT&3000#4> ! <,0$-INIT&777/2)> 

BRWRTE _IMM,6 ;QUEUE ENTRY LENGTH 
MICPC=MICPC+1 
(MOVE !WRTEBR! IMM! <6>> 

MEM BR. ADD! SPO 
MICPC=MICPt+1 
(MOVE! WRMEM! BR! <ADD! SPO> > 

BRWRTE IMM,2 
MICPC=MICPC+1 
(MOVE! WRTEBR? IMM! <2>> 

sp BR. AORB, SP10 
MICPC=MICPC+1 
(MOVE! SPX! BR! AORB! SP10) 

ALWAYS INSIe 
MICPC=MICPC+1 
«JUMP! ALCOND! < INS12-INIT&3000%4> ! <INSLE-INIT&?77,"2: > 

;UPCATE THE END POINTER IN MEMORY 

NUMBERED MSG PENDING MASK 

UPDATE LINE STATUS 

3092



COS 
DMC11 DOCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 PAGE 6-27 PAGE: 0092 
OCCHGH.MAC  O6-DEC-76 11:34 RBASRV--RECEIVE BUFFER ADDRESS SERVICE 

918 .SBTTL RBASRV--RECEIVE BUFFER ADDRESS SERVICE 
819 012630 RBASRV: LOMA IMM ERC ADDRES END OF RECEIVE CHAIN 
C1} 000321 MICPC=MICPCS1 
ae 001 IF TON IMM. IMM 
1) 012630 010023 (MOVE !LOMAR! TMM CERCB377> 

(1) (MOVE! LOMAR! IMM! <ERC> > 
1) coo ENOC 

820 Oleb3e LOMA = MEMX, <SELB!SPX! SPO» -GET THE POINTER 76 LINK 
1) 000322 MICPC=MICPC+1 
(1) alah -IF ION MEMX. IMM 
v1) HOVE !LOMAR? ht! <SELB!SPX!SPO8377> 

(1) 012632 053220 “MOVE! LOMAR! MEMX! “SELB! SPX! SPO> > 
(13 alate ENDC 

821 012634 MEMINC IMM. 1 
(1) 000323 MICPC=MICPCH1 
(1) 012634 16401 (MOVE! WRMEM! INCMAR! IMM! <1>> 

822 012636 MEMINC IBUS, PORT 
(1) 000324 MI, PC=MICPC+1 

} 012636 136500 “MOVE !WRMEM! INCMAR! IBUS! <PORT1>> 

$23 012640 MEMINC IBUS,PORT2 
(1) 000325 MICPC=MICPC+h 
(1) O:2640 136520 (MOVE ! WRMEM! INCMAR! IBUS! <PORT2>> 

824 O12b4e MEMINC IBUS, PORTH 
(1) 900326 MICPC=MICPC+] 
1) 012642 136560 (MOVE! WRMEM! INCMAR! IBUS! <PORTY> > 

825 012644 MEMINC IBUS, PORT3 
(1) 000327 MICPC=MICPC+1 
(1) Cleb44 136540 (MOVE! WRMEM! INCMAR! IBUS! <PORT3> > 

26 ->: NOTE INVERTED ORDER OF PORT 3 AND PORTH 
827 O12646 {OMA = IMM. ERC 
(1) 000330 MICPC=MICPC41 
(1) 001 wIF IDN IMM. IMM 
1) O12e646 019023 MOVE !LOMAR! THM! <ERC8377>> 

(1) <MOVE! LOMAR! IMM! <ERC>> 
(h) 000 ENDC 

828 612650 MEM IMM, RCL ASSUME WRAP AROUND CASE 
(i) 000331 MICPC=MICPC$1 
oe 012659 002424 «MOVE! WRMEM! IMM! <RCLI>> 

3 

829 O1265e BRWRTE IMM RCL7 -GET ADDRESS OF END OF CAHIN AREA 
(1) 000332 MICPC=MICPC$1 
1) 012652 o004b2 (MOVE !WRTEBR! IMM! <RCL7>> 

830 012654 CMP BR SPO :CHECK FOR END 
1) 090333 MICPC=MICPC+1
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012654 

012656 

012656 

32660 

012660 

012662 

012662 

012664 

012664 

012666 

012666 

012670 

O1c670 

012672 

012672 

012674 

012674 

Cl2676 

012676 
012700 

012700 

01e70e 

0ie2702 

012704 

012704 

012706 

012706 

Cil2e719 

DDOMP PROTOCOL IMPLEMENTATION 
O6-DEC-76 11:34 

060360 

006334 
101665 

900235 
00040S 

000336 
062400 

000337 
100665 

000340 
000717 

000341 
063670 

000342 
000400 

0C0343 
063233 

000344 
ooo4e4 

000345 
100450 

001 

Q00346 
060530 

000347 
103351 

000350 
100451 

DOS 
MACY11 27(1006) 14-DEC-76 16:44 FAGE 6-28 PAGE: 
RBASRV--RECEIVE BUFFER ADDRESS SERVICE 

<SUBTC! BR! SPO> 

Z INS1e2 ; IF EQUAL BRANCH 
MICPC=MICPC+1 
«JUMP! ZCOND! <INS12-INIT83000#4> ! < INSL2-INIT&77772)> > 

BRWRTE IMM,S ;CALCULATE ADDRESS OF NEXT LINK 
MICPC=MICPC+1 
(MOVE! WRTEBR! IMM! <S>> 

MEM BR, ADD! SPO a 
MICPC=MICPC+4] 
(MOVE! WRMEM! BR! (ADD! SPO > 

ALWAYS INSIl2 ;EXIT 
MICPC=MICPC+1 
«JUMP! ALCOND! < INS12-INITS$3000#4> ! < INSL2-INIT8&77772>> 

BRWRTE IMM, 317 -MASK TO CLEAR START MODE AND CLR ACTIVE 
MICPC=MICPC41 
«MOVE! WRIEBREIMM! <317>> 

SPBR  _BR, AANDB. SP10 ;CLEAR SIT IN LINE STATUS WORD 
MICPC=MICPC+1 
(MOVE! SPBRX! BR! AANDB! SP10> 

BRWRTE IMM.O -CLEAR BR 
MICPC=MICPC41 
(MOVE! WRTEBR! IMM! <O>> 

SP BR SELB,SP13 ;SET NUMB MESSAGE TYPE IN SF!3 
MICPC=MICPC41 
(MOVE! SPX! BR! SELB!SP13> 

STATE RCVB ;CHANGE RECEIVE STATE POINTER TO STATE 3 
MICPC=MICPC+1 
(MOVE !WRIEBR! IMM! (RCVB-INIT8777/2>> 
ALWAYS REXIT 
MICPC=MICPC+i 
«JUMP! ALCOND! <REXIT-INIT&3Q00#4> § <REXIT-INITS777~2>> 

"IF NOF SLOW 
BRWRTE BR.AA!SPLO ;REAC LINE STATUS SHIFTING LEFT 
MICPC=MICPC+1 
(MOVE! WRTEBR! BR! <AA!SP10>> 

BRY S$ ; IF START RECD--CLEAR START MOCE 
MICPC=MICPC+1 
«JUMP! BRYCON! <S$-INIT&3000%4> ! <SS-INIT8&777/2>> 

ALWAYS IDLE 
MICPC=MICPC+1 
«JUMP! ALCOND! <IOLE-INIT83000#4>!<IOLE INIT8777/2>> 

BRWATE IMM, 327 ;CLEAR START MODE



EQS 
OMC11 COOMP PROTOCOL IMPLEMENTATION MACYL1 27(1006) 14-DEC-76 16:44 PAGE 6-29 PACE: 9095 
S0chGH.MAC © OB-DEC-76 11:34 RBASRV--RECEIVE BUFFER ADDRESS SERVICE 

1) 900351 MICPC=MICPC+1 
.1) 912710 000727 (MOVE ! WRTEBR! IMM! <327>> 

947 912712 Sp BR. ARNDB, SPIO -IN LINE STATUS 
o1) 000352 MICPC=MICPL+1 
ee c12712 063279 (MOVE ! SPX! BR! AANDB!SP1C> 

O48 012714 ALWAYS RDS 
es 000352 MICPC=MICPC+1 
(1) gua7i4 10H657 JUMP * ALCOND! <RDS-INITS3CO0#4> ! <ROS-INIT8777/2>> 

359 O06 -ENDC



FOS 
5™C11 DDCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 PAGE 6-30 PASE: 
OCCHGH.MAC  O6-DEC-76 11:34 RBASRV--RECEIVE BUFFER ADDRESS SERVICE 

951 012716 HOSEL: BRWRTE IMM, 100 SHB MASK TO BR 
(1) 090354 MICPC=MICPC4+1 
2) 012716 ocosoo <MOVE! WRTEBR! IMM! < 100) > 

952 012720 Sp BR. AORB, SP10 SLPDATE PORT STATUS WORD 
(1) 000355 MICPC=MICPC+1 
1 012720 963310 (MOVE! SPX! BR! AORB! SP 19) 

853 012722 ALWAYS INS11 
(i) 000356 MICPC=MICPC+1 
oe 012722 100663 (JUMP! ALCOND! <INS11-INIT&3000%4> !<INS11-INIT877772> > 

as4 . 
855 o12724 PE1:  BRWRTE IMM, 300 :MASK FOR INTERUPT AND VECTOR THRCUSH X94 
1 000357 MICPC=MICPC4] 
1) g12724 d00700 (MOVE! WRTEBR! IMM! <300>> 
4 ros 

856 012726 SP IBUS , UBBR, SPO :READ BR CONTROL REG 
<1) 000360 MICPC=MICPC+] 
1) 012726 123220 (MOVE! SPX! IBUS! UBBR! SPO> 
( 

857 012730 OUT BR. <AORB! OBR> : INTERRUPT 
C1) 090361 MICPC=MICPC+1 
1) 912730 061311 «MOVE! WROUTX! BR! <AORB! OBR> > 

4 

958 001 IF NOF SLOW 
ass 012732 ALwAYS IDLE 
1) 000362 MICPC=MICPC+1 
(1) 012732 10045] «JUMP! ALCOND! <IDLE-INI783000%4> !« IDLE-INIT&8777/2>> 

860 ooo ENDC 
961 alept “IF OF SLOW 
B62 ALWAYS PINTe 
863 coo ENOC 

865 C1zE734 HALTED: MEMADR EMG 
15 900362 MICPC=MICPC+1 
61) aly IF 6 
ch) 012734 oOde72= (HOVE! WRMEM! EMG-INIT8777/2>> 

(1) (MOVE! WRMEM! ! EMB-INIT3?77/2> > 
(1) 000 ENDC 
S6E :FALL INTO ACLOW 
B67 012736 ACLOW: BRWRTE IMM,2 -CAUSE AN AC LOW 
(1) 990364 MICPC=MICPC+1 
(1) 012736 000402 (MOVE! WRTEBR! IMM! ¢ 2) > 

se 612740 OUT _BR, <SELB!OBR> 
3 000365 MICPC=MICPC+1 
cL) 012740 Cbl23i (MOVE! WROUTX! BR! «SELB! 0BR> > 

869 c12742 cg: BRWRTE IBUS,UBBR -WAIT FOR IT 19 COMPLETE 
cd; 000366 MICPC=MICPC+1 
cto Ole742 120620 (MOVE! WRTEBR! IBUS! <UBBR> > 

e75 212744 BRI S$



GQ8 

00377 
Ci2764 = 9C0o00 096900 

OMOl1 DOOMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 PAGE 6-31 PASE: 3097 
DCZHGH.MAC  O6-DEC-76 11:34 RBASRV--RECEIVE BUFFER ADDRESS SERVICE 

21) 000367 MICPC=MICPC+1 
.t) 012744 192766 (JUMP! BRICON! <S$-INIT83000%4) ? «S$-INIT8777/2>> 

871 312746 -ALWAY _MEMX. SELB, PAGES 
i 000370 MICPC=MICPC+] 
ee 912746 154620 < JUMP! ALCOND! MEMX! SELB! PAGE2> 

972 012750 CKTIME: BRWRTE IBUS,UBBR sREAD BR CONTROL RES 
ul} 009371 MICPC=MICPC+1 
ib) c12e750 120620 (MOVE! WRTEBR! IBUS! <UBBR> > 

873 O1e752 BRY HAL TED 
iL) 099372 MICPC=MICPC+1 
(1) 012752 193363 <JUMP! BRYCON! “HAL TED-INIT830CO#4> ! (HAL TED-INIT8777 72) > 

374 012754 ALWAYS EMI 
(1) 000373 MICPC=MICPC41 
cL} C!2e784 114725 < JUMP! ALCOND! EMI-INITS300C%4> ! (EML-INIT3?7772"> 

875 ; 
976 012756 tBUl: BRWRTE IBUS,NPR 
21) 900374 MICPC=MICPC+h 
i) 012756 120690 (MOVE! WRTEBR! IBUS! <NPR> > 

877 012760 BRO IDLE 
CL) 000375 MICPC=MICPC+1 
ae 012760 i205) < JUMP! BROCON! < IDLE-INIT83CO0#4> ! <IDLE-INITS7772>> 
{ 

878 012762 ALWAYS Ec2 
Ch) 300376 MICPCSMICPC+1 
1) 12762 114752 «JUMP! ALCOND! EC2-INITS30CO#4? ! CEC2-INITS 777.2) ; 
e) é 

879 012764 $ZERC 
1) M*CPCHMICPC41 

1; 
gc c

o
-
.
-



HOS 
omc 1 cose PROTOCOL IMPLEMENTATION MACYIL 27(1006) 14-DEC-76 16:44 PAGE 6-32 Case: 20 
BOZ4GH. MAC ©. S-DEC-76 11:34 RBASRV--RECEIVE BUFFER ADDRESS SERVICE 

gs2 91276 _sINIT+1000 
992 09937 MICPC=377 
924 SBTTL RCVA- -ROUTINE TO HANDLE FIRST DOCMP CHARACTER 
385 “ENTEREO FROM IDLE LOOP 
ge 'BETERMINES IF MESSAGE TYPE IS NUMBERED UNNUMBERED OR BOOT 

ge> SETS UP APROPRIATE STATES FOR REST OF MESSA 
888 012766 \cva:  §P IBUS RCYDAT, SPO - READ RESET VES CHARACTER TC SPC 
1) 999400 MICPC=MZCPC+ 1 
ze 012766 923200 (MOVERS? X! IBUS! RC'DAT! SPC> 

889 012770 BRWRTE BR,SELA!SP! -READ PORT STATUS WORL 
(1) 000401 MICPC=MICPC+1 
uD) 012770 06060! CMOVE !WRTEBR! BR! <SELA!SP1»> 

990 012772 BRO Ss SIF INIT MODE---ONLY BOOT OK 
(1) ooo0402 MICPC=MICPC+1 
1) 012772 106012 <JUMP! BROCON! (S$-INIT&3000#4> ! (S$-INIT8777/2> 

) 

831 012774 BR7 S§ IF BOOT MODE---ONLY BGCT OK 
71) 900403 MICPC=MICPC+1 
1) 012774 «107412 (JUMP! BR7CON! <S$-INIT83000#4> ! S$-INIT8777/2>> 

992 012776 BRWRTE IMM, 201 :SOH TO BR 
(1) 9o0404 MICPC=MICPC+1 
cD 012776 300601 (MOVE! WRTEBR! IMM! <201>> 

893 013000 CMP BR, SPO :COMPARE BR TO SPO 
(1) 900405 MICPC=MICPC+1 
C1) 013000 060360 <SUBTC! BR! SPO> 

894 913002 2 RAL -IF EQUAL-IS NUMBERED MESSAGE 
(hi OCO406 SICPCEMICPC#! 
1) 013062 101749 CIUMP!2COND! <RAL-INITS3000%4° ! <RAL-INIT8777/2> > 
(i) 

89S 013004 BRWRTE IMM,S :ENG TO BR 
1) 9c9407 MICPC=MICPCH1 
(1) 013004 ooo4cs (MOVE! WRTEBR! IMM! <S)> 
(}) 
896 013006 CMP @R, SPO ; COMPARE EN3 TO SPC 
(1) 900410 MICPC=MICPC+1 
1) 013006 060363 (SUBTC!BR!SPO> 

857 013010 2 RAe SIF EGUAL-IS UNNUMBERED MESSAGE 
C1) 900411 MICPC=MICPC+1 
WV) 013010 10S422 <JUMP! ZCOND! (RA2-INITS3002#4> ! \RA2-INIT877772) > 
1} 
898 13012 cS: BRWRTE IMM, 220 sDLE TO BR 
(id 000412 MICPC=MICPC41 
oe 013012 900626 (MOVE !WRTEBR! IMM! <220>> 
ad 

899 012014 CMP BR. SPO :COMPARE DLE TO SPO 
Chi 090413 MICPC=MICPC+1 
C1) 013014 060360 <SUBTC! BR! SPO> 

329 Ci2016 2 BOOT SIF EGJAL IS BOOT 
TS 900414 MICPC=MICPC+1



108 
OMC11 CDOMP PROTOCOL IMPLEMENTATION MACY11 27(1006) L4-DEC-76 16:44 PAGE 6-33 PRSE: 9099 
COcHGH.MAC  Ob-DEC-76 11:34 RCVA--ROUTINE TO HANDLE FIRST DOCMP CHARACTER 

+7 313016 105756 < JUMP! ZCOND! (BOOT-INIT83000%#4> ! <BOOT-INIT8777/2> > 

901 013020 LUSH: OUTPUT IMM, <200!0RCVCO> “FLUSH INPUT SILO 
iL 006415 MICPC=MICPC+1 
i) 913020 02212 (MOVE! WROUT! IMM! «200! ORCVCO> > 

952 (LOW ORDER BITS READ ONLY: 
303 013Ce2 GRWRTE IMM, 357 “MASK TO CLEAR--CLEAR ACTIVE 
1) ponus MICPC=MICPC41 
oe 013022 odco7s (MOVE !WRTEBR! IMM! <357>> 

904 013024 SP BR, AANDB, SP10 -IN LINE STATUS WORD 
1) 000417 MICPC=MICPC+1 
CD 012024 063270 (MOVE ! SPX! BR! AANDB! SP19> 
oh) 

3 -IF OF SLOW 
ane 00 ALWAYS RMI :SET STATE TC RCVA AND RETURN To IDLE 
997 oo -ENDC 
208 001 “IF _NOF 5 OW 

303 013026 Rui:  §taTe VA 
if) 900420 MICPC=MICPC+1 
(1) 013026 o00409 (MOVE !WRTEBR! IMM! <RCVA-INIT&77772)> 

21o 023030 oy RECPCOMICE CHL 
cD) 013030 ratte TMB TL SONOS <REXIT-INITS3O00#4> # <REXIT-INITS777/2: 
Ly 

311 ooo -ENOC 
312 03032 RA2: STATE acy “CHANGE RECEIVE STATE TO 1 
it) ooc4e2 MICPC=MICPC+1 
(i) 013032 OO0665 (MOVE! WRTEBR! IMM! <RCVI-INIT8777/2)> 
$13 061 IF NOF SLOW 
814 913034 ALWAYS REXIT 
(1) r04e3 NECPCMICEC | ; 
ae 013034 1094 CJOMP? AL COND! <REXIT-INIT33090#4> ! (REXIT-INI"S?77/2> > 

915 elas -ENDC 
316 991 “IF OF $LCW 
917 REXIT: §P BR, SELB. SP3 
918 ALWAYS IDLE 
$19 oc END



JQ8 
QMC11 CDOMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 PAGE 6-34 PASE: o1ae 
DOCHGH.MAC =: O-DEC-76 11:34 RCVB--ROUTINE TO HANDLE FIRST CHARACTER OF COUNT FIELD 

921 .SBTTL RCVB--ROUTINE TO HANDLE FIRST CHARACTER OF COUNT FIELD 
922 “ENTERED FROM IDLE LOOP 
323 “STORES COUNT FIELD AND SETS UP RCVC AS NEXT STATE 

925 013036 ROVE: 
92é 913036 SP IBUS RCVDAT, SP4 :READ CHARACTER TO SP4 
*T) go0424 MICPC=MICPC+1 
1) 013036 923204 (MOVE! SPX! TBUS! RCVDAT! SP4> 
a 

927 013040 LOMA BR, <SELA!SP14> sLOAD MAR WITH ADDRESS OF CURRENT 3A 
(1 ooo4es MICPC=MICPC+1 
21) 001 -IF ION BR, IMM 
1) (HOVE! LOMAR! THM! <SELA!SP148377> 

(1; 013040 o70214 (MOVE! LOMAR! BR! <SELA!SP14>> 
(1) doc ENDC 

928 013042 BRWRTE MEMX. INCMAR!SELB :READ FLAGS BYTE 
oT) 000426 MICPC=MICPC+] 
(1) 013042 O54620 (MOVE! WRTEBR! MEMX! <INCMAR! SELB> > 

929 013044 BRO RB1 sRECV BUFFER ASSIGNED---CCNTINUE 
(1) 000427 MICPC=MICPC+1 
L) 913044 106041 < JUMP! BROCON! <RB1-INIT&3C00%4> ! <RB1-INIT$777/2>> 

3 

930 013046 BRWRTE BR,SELA!SP! -READ STATUS BYTE 
Ch) 000430 MICPC=MICPC41 
(1) 913046 O60601 (MOVE !WRTEBR! BR! <SELA!SP1>> 
\ 

931 013050 BR? RB3 :MAINT MODE 
1) 900431 MICPC=MICPC+1 
Ch) 013050 107437 < JUMP! BR7CON! (RB3-INIT&3000#4> ! <RB3-INIT8777/2) > 

932 013052 LOMA IMM, T :ERROR--LOAD TYPE FIELD ADDRESS IN MAR 
(1) 005432 MICPC-MICPC4+1 
1) alah -IF TON IMM. IMM 
(1) 013052 910151 HOVE! LOMAR! Tmt! T8377) 

(1) (MOVE! LDMAR! IMM! <T>> 
(1) alate -ENOC 

J 

932 012054 MEMINC IMM, 2 sLCAD NAK TYPE 
(1) 900432 MICPC=MICPC41 
1) 012054 o16402 (MOVE! WRMEM! INCMAR! IMM! <2>> 

934 913056 MEM IMM, 310 :LORD SUB-TYPE NO BUFFERS 
iY) 990434 MICPC=MICPC+1 
ce 0:3056 00271¢ (MOVE! WRMEM! IMM! <310>> 

935 913060 LOMA IMM. NTLS 
(1) 000435 MICPC=MICPCH1 
(Li oc IF TON IMM, IMM 
aD) 013060 olo012 (MOVE !LOMAR! IMM! <NTLS8377> 

ae Ly 
I 
(MOVE! LOMAR! IMM! <NTLS> > 

239 .ENOC



KO8 
DMC!) DDCMP PROTOCOL IMPLEMENTATION MACYL1 27(1006) 14-DEC-76 16:44 PAGE 6-35 PASE: 9191 
NOCHGH.MAC  O6-DEC-76 11:34 RCVB--ROUTINE TO HANDLE FIRST CHARACTER OF COUNT FIELD 

(1) 
gh 013062 ALWAYS RHS -BRANCH TO SEND NAK ROUTINE 
fy) 000436 MICPC=MICPC+1 
(1) 013062 1045S2 < JUMP! ALCOND! <RHS-INIT&83000#4> ! <RHS-INIT8777/2> > 

937 013064 RB3: BRWRTE IMM,4 :MASK FOR NO BUFFER AVAILABLE 
AQ) 000437 MICPC=MICPC41 
1) 013064 900404 (MOVE! WRTEBR! IMM! <4>> 

938 013066 sp BR AORB, SP1 :SET THE FLAG 
1) O00440 MICPC=MICPC+1 
) 013066 062301 «MOVE! SPX! BR! AORB! SP1> 
\ 

$39 013070 RBI: STATE RCVC 
(13 000441 MICPC=MICPC4+1 
(1) 013970 900461 (HOVE! WRTEBR! IMM! <RCVC-INIT8777/2> » 
340 013072 RBO: SP ELB,SP3 
(1) ooo44e MICPC= onieeeer” 
(1) 013072 083223 . (MOVE ! SPX!BR! SELB! SP3> 

941 013074 OUTPUT <MEMX! INCMAR>, «SELB! 0BA1> -OQUTPUT LOW ORDER SYTE OF ADDRESS 
iy) 700443 MICPC=MICPC+1 
1) 0:3074 OS6e26 <MOVE ! WROUT! MEMX! INCMAR! “SELB! OBAL>> 
{ 

942 013076 OUTPUT MEMX!INCMAR, <SELB!OBA2> ; OUTPUT HIGH BYTE OF ADDRESS 
ae 000444 MICPC=MICPC+1 
(1) 013076 (S6227 <MOVE ! WROUT ! MEMX! INCMAR! <SELB! OBA2>> 

943 013100 sp IBUS, UBBR, SPO sREAD THE BLS REG REGISTER 
(1) oco44s MICPC=MICPC+1 
D 013100 123229 (MOVE! SPX! TBUS! UBBR! SPO) 

J 

944 013102 BRWRTE IMM. 101 :MASK OFF ALL BUT NXM AND VEC4 BITS 
Ch) OCO4HE MICPC=MICPC41 
1) 013102 oooso! (MOVE! WRTEBR! IMM! <101)> 

945 013104 sp BR RANDB. SPO SANG SAVE IN SPO 
1) 900447 MICPC=MICPC+ 
(1) 013104 063260 <MOVE! SPX! BR! tAANDB!SPO> 

J 

346 013106 SP IMM, 300, SPS »MASK TO ISOLATE EX. MEM BITS 
ih) 000450 MICPC=MICPC41 
cL) 013106 003305 (MOVE !SPX! IMM! 300! SPS) 

gu? . “NOTE THIS REALLY WRITES A 30S BUT THE 
948 :S GETS SHIFTED OUT 
949 13110 BRWRTE MEMX. AANDB! SPS “MASK ALL BUT EX. MEM BITS 
(15 o0045! MICPC=MICPC+1 
Ch 013110 O40665 «MOVE ! WRTEBR! MEMX! <AANDB! SPS> > 

y] 

goo Ol3lle BRSHFT :SHIFT THEM INTO THE CORRECT POSITION 
(1) 9004s2 MICPC=MICPC+1 
ch 013112 O0%20 (MOVE! SHF TBR! WRTEBR! SELB> 

9&1 012114 BRSHFT 
hh 900453 ; MICPC=MICPC+1



LOS 
!1 DOCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 PAGE 6-36 PAGE: 9102 
hGH.MAC 8 »©-_-« O&-DEC-76 11:34 RCVB--ROUTINE TO HANDLE FIRST ivdrac ten OF COUNT FIELD 

(1) 013114 001620 (MOVE! SHF TBR! WRTESR! SELB> 

952 013116 BRSHFT 
(1) 9004s4 MICPC=MICPC+1 
i) 013116 O01620 (MOVE! SHF TBR! WRTEBR! SELB 
{l> 
953 o:3120 BRSHFT 
1) go04SS MICPC=MICPC+1 
1) 013120 ocOl6ec <MOVE! SHF TBR! WRTEBR! SELB> 

954 013122 OUT BR, AORB! OBR sWRITE EX MEM BITS OUT 
(1) ooo4s6 MICPC=MICPC+1 
(1) 013122 061311 (MOVE ! WROUTX! BR! <AORB! OBR> > 

955 013124 ALWAYS IDLE 
(1) 000457 MICPC=MICPC+1 
(1) 013124 100451 «JUMP! ALCOND! < IODLE-INIT&83000#4> ! < IDLE-INIT&8777/2) > 

956 913126 RB2: ALWAYS I2 
) p00460 MICPC=MICPC+1 
1) 013126 1900456 «JUMP! ALCOND! < I2-INIT&3000%4> ! <I12-INIT877772>>



MOS 
DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY11 27(1G06) 14-DEC-76 16:44 PAGE 6-37 PAGE: 0103 
DOCHGH.MAC  O6-DEC-76 11:34 RCVC--ROUTINE TO HANDLE SECOND CHARACTER OF COUNT FIELD, SELECT AND FINAL 

958 .SBTTL__RCVC--ROUTINE TO HANDLE SECOND CHARACTER OF COUNT FIELD, SELECT AND FINA 
959 “ENTERED FROM IOLE LOOP 
960 -INTERPRETS SELECT AND FINAL 
361 ; CHECKS FOR COUNT TOO LARGE 

963 013130 RCVC: 
964 001 .IF DF $LOW 
96S ALWAYS SELQSY "CALL" SELECT/QSYNC SUBROUTINE 
966 ooc .ENDC 
967 00! -IF NOF $LOW 
968 013130 SP IBUS, RCVDAT, SPS “GET CHARACTER 
(1) 000461 MICPC=MICPC+] 
(1) 013130 023205 <MOVE! SPX! IBUS! RCVDAT! SPS> 

969 013132 BRWRTE IMM, 200 :SEPARATE SELECT BIT FROM COUNT . 
(1) oo00462 MICPC=MICPC41 
(1) 013132 o00600 (MOVE! WRTEBR! IMM! <200> > 

970 013134 BRWRTE BR. AANDB! SPS 
(1) 900463 MICPC=MICPC+1 
(1) 013134 O60665 (MOVE! WRTEBR! BR! <AANDB!SPS> > 
4 

971 013136 sp BR, AORB, SP10 
(1) 000464 MICPC=MICPC+1 
1) 013136 063310 «MOVE! SPX! BR! AORB! SP10> 

972 013140 LOMA —_-IMM.BC sLOAD MAR TO BYTE COUNT 
1) 900465 MICPC=MICPC41 
(1) 002 .IF ION IMM, IMM 
(1) 013140 010167 «HOVE! 'LOMAR! IMM! <BC8377) > 

(1) (MOVE! LOMAR! IMM! <BC>> 
dD 001 -ENDC 

873 013142 HENINC BR, SELA!SP4 ;SAVE LOW BYTE 
(1) 000466 MICPC=MICP | 
1) 013142 076604 (MOVE! WRMEM! TNCMAR! BR! <SELA!SPY > 

974 013144 MEMINC BR, SELA!SPS ;AND NOW HIGH BYTE 
(1) 000467 MICPC=MICPC+1 
(1) 013144 O76605 (MOVE! WRMEM! INCMAR! BR! <SELA!SPS> > 

975 000 ENOC 
976 013146 RCS: STATE RCVD :SET NEXT STATE TO D 
(1) 000470 MICPC=MICPC+1 
(1) 013146 000472 (MOVE 'WRTEBR! IMM! <RCVD-INIT&777 72) > 
977 013150 ALWAYS REXIT 
(ii 000471 MICPC=MICPC+1 
(1 013150 100450 «JUMP! ALCOND! (REXIT-INIT&3000%#4> # <REXIT-INIT8777/2> > 
a) 
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013152 

013152 
013154 
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013156 
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013160 
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013200 
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000472 
000513 

000473 
063223 

000474 
023600 

beb7s 

18780 
000477 
100451 

000500 
060601 

000501 
103451 

00502 
060610 

000503 
601620 

oocso4 
103051 

o00S05 
001 

010153 

0C0 

013202 

013202 
oocsos 
062600 

NO8 
MACY11 27(1006) 14-DEC-76 16:44 PAGE 6-38 
RCVD--ROUTINE TO HANDLE RESPONSE FIELD FOR NUMBERED MESSAGES 

.SBTTL RCVD--ROUTINE TO HANDLE RESPONSE FIELD FOR NUMBERED MESSAGES 

rcvO: STATE RCVE 
MICPC=MICPC+1 
(MOVE! WRTEBR! IMM! <RCVE-INIT877772> > 
SP BR SELB, SP3 “SAVE THE STATE 
MICPC=MICPCS 
(MOVE! SPX! BR! SELB! SP3> 

SPBR 1BUS RCVDAT, SPO 
MICPC=MICPC+] 
«MOVE ! SPBRX! IBUS! RCVDAT! SPO» 

BE ASSP” 
«MOV THATEBRIBR! <SUB!SP17>> 

RDe: 

; INPUT THE CHARACTER 

;COMPARE NEW R TC LAST R 

BR? 4 108 ;IF NEW IS GREATER---PROCESS 
= + 

SEB GASCONE < 1OS-INITS3Q00#4> # < 108-INIT8777/2>> 

ALWAYS IDLE 4 ¢ 
MICPC=MICPC+1 ; 
<JUP>!ALCOND! « IDLE-INIT83000%4> ! <IDLE-INIT&8777/2)>~- 

10$:  BRWRTE BR, SELA!SP! ;READ STATUS BYTE 
MICPC=MICPC+1 \ 
(MOVE! WRTEBR! BR! <SELA!SP1>> 

BR? IDLE ;MAINT. MODE - GET GUT 
MICPC=MICPC+1 
«JUMP! BR7CON! < IDLE-INIT&3000#4> ! < ICLE-INIT877772>> 

BRWRTE BR,SELA'SPIO 
MICPC=MICPC+1 
<MOVE! WRTEBR!BR! <SELA!SP10>> 

BRSHFT 
MICPC=MICPC+1 
«MOVE! SHF TBR! WRTEBR! SELB> 

BRY IOLE 
MICPC=MICPC+1 
«JUMP! BRYCON! CIDLE-INIT&3000#4> ! <IOLE-INIT&?7772>> 

LOMA _ IMM, ISP17 sADDRESS LAST ACKED IMAGE 
MICPC=MICPC41 
-IF ION IMM, IMM 
<MOVE!LDMAR! IMM! <ISP178377)> 
 IFF 
<MOVE!LDOMAR! IMM! <ISP17>> 
. ENODC 

MEM BR, SELA!SPO :COPY THE CHAR 
MICPC=MICPC+1 
<MOVE! WAMEM! BR! <SELA!SPO> > 

PAGE: 0104 
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000507 
010403 

900510 
002401 

000511 
063235 

000512 
100451 

BO9 
MACY11 27(1006) I4-DEC-76 16:44 PAGE 6-39 
RCVD--ROUTINE TO HANDLE RESPONSE FIE.0 FOR NUMBERED MESSAGES 

RDS: BRWRTE IMM!LOMAR, REPST 
MICPC=MICPC+1 
(MOVE! WRTEBR! IMM! LDMAR! <REPST> > 

;SET UP COUNT FOR TIMER 

: #¥4%DEPENDENT ON REPST = 
MEM IMM, 1 RESET REP THRESHOLD 
MICPC antcpeht 
(MOVE! WRMEM! IMM! <1>> 

SP BR, SELB, SP15 
MICPC=MICPC41 
(MOVE! SPX! BR! SELB! SP1S> 

ALWAYS IDLE 
MICPC=MICPC+1 
«JUMP! ALCOND! < IOLE-INIT&3000%4> ! < IDLE-INIT8&777 72) > 

:RESET THE COUNT 

rd 

PAGE: 0105



C 
OMC11 CDCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 PAGE 6-40 PAGE: O106 
OCCHGH.MAC  O6-DEC-76 11:34 RCVE--ROUTINE TO HANDLE N FIELO OF NUMBERED MESSAGE 

1990 .SP71L RCVE--ROUTINE TO HANDLE N FIELD OF NUMBERED MESSAGE 

1002 013214 RCVE:  ARWRTE B6R.SELA!SP! :READ THE STATUS BYTE 
C1) 000513 MICPC=MICPC+1 
1) 013214 O60601 (MOVE! WRTEBR! BR! <SELA!SPL>> 

1003 013216 BR? RCVG 
cL) 900514 MICPC=MICPC+1 
(1) 013216 107702 < JUMP! BR7CON! <RCVQ-INITS3000%4> ! <RCVQ-INIT8777/2>> 

1004 013220 BRWRTE IBUS.RCVDAT INPUT THE CHARACTER 
(1) 000515 MICPC=MICPC+1 
(1) 013220 O20600 (MOVE !WRTEBR! IBUS! <RCVDAT> > 

1905 013222 CMP BR SF11 
(1) 000516 MICPC=MICPC+1 
(1) 013222 060371 <SUBTC! BR! SP11> 

1006 013224 2 S$ 
(1) 000517 MICPC=MICPC+1 
(1) 013224 105522 CJUMP! ZCOND! <S$-INIT&3000%4> ! <S$-INIT&777/2> > 

y} 

1997 0:3226 sp BR, DECA, SP13 FORCE MSG TYPE TO -1 
(1) oo00s20 MICPC=MICPC+1 
1) 013226 063173 (MOVE ! SPX! BR! DECA! SP13> 

1008 013230 ALWAYS RE2 
(1) goose! MICPC=MICPC+1 
(1) 013230 104523 < JUMP! ALCOND! <RE2-INIT&3000#4> ? <RE2-INIT8777/2) > 

1009 613232 S$: sp BR, INCA,SP11 -UPDATE R FIELD 
(1) oo0s22 MICPC=MICPh+1 
C1) 013232 063071 (MOVE! SPX! BR! INCA!SP11> 

1910 013234 RE2: STATE RCVE :NEXT RECEIVE STATE IS F 
(1) o00S23 MICPC=MICPC+1 
(1) 013234 900525 MOVE LMRTEBR! IMM! CRCVF - ~INIT3777/2>> 

1011 013236 ALWAYS REXIT 
(1) o00s24 MICPC=MICPC+1 
Ch) 013236 100450 < JUMP! ALCOND! (REXIT-INITS3COG#4> ! «REXIT-INITS777 72> > 
ee



DOS 
OMCL1 CDOMP PROTOCOL IMPLEMENTATION MACYL1 27(1906) 14-DEC-76 16:44 PAGE 6-41 PAGE: 9197 
OCZHGH.MAC © O6-DEC-76 11:34 RCVF=-ROUTINE TO IGNORE ADDRESS 

1013 SBTTL RCVE ROUTINE TO IGNORE ADDRESS . 
1014 013240 RCVF: SP BR. DECA, SPY -DECREMENTLOW BYTE OF COUNT 
Ch) o00Ses MICPC=MICPC+ 1 
1) 013240 063164 (MOVE! SPX! BR! DECA!SP4> 

1015 013242 C RCVFO “NO OVERFLOW 
21) 000526 MICPC=MICPC+1 
1) 013242 105130 CTUMP!CCOND! <RCVEO-INIT83000#4) ! <RCVFO-INIT&777/2>> 
ry 

1916 o13244 SP BR, DECA, SPS OVERFLOW - DECREMENT HIGH BYTE 
C1) 000527 MICPC=MICPC+1 
1) 013244 063165 «MOVE ! SPX! BR! DECA! SPS> 
\ 

1017 013246 RCVFO: STATE RCVG 
(1) 000530 MICPC=MICPC+1 
(1) 013246 000533 CLOVE AR TESRE IMM! <RCVG-INIT$777/2)> 

1918 013250 RCVFL: NOP IBUS. RCVDAT, O “INPUT CHARACTER - AND DISCARD 
(1) 000531 MICPC=MICPC#1 
ct) 013250 o20200 <TBUS'RCVDAT!0> 

1019 013252 ALWAYS REXIT 
(1) 900532 MICPC=MICPC41 
1) 0:3252 190450 < JUMP! ALCOND! <REXIT-INIT&3000%4> ! <REXIT-INIT&777/2> > 
ws 

1930 : 
Gel "SBTTL RCVG--ROUTINE TO IGNORE CRC! 

iCe3 013254 Rcvc: STATE RCVH sNEXT STATE IS RCVH 
(1) 090533 MICPC=MICPC+1 j 
(i) 013254 900535 (MOVE! WRTEBR! IMM! <RCVH-INIT&87772? 

1024 013256 ALWAYS RCVF1 
I)” 9ces34 MICPC=MICPC4+1 
Ci) O1325€ 124521 (JUMP! ALCOND! <RCVF L-INITS 300084 ! ROVE L-INIT$777/2 >



EQS 
OMC11 COCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 PAGE 6-42 PAGE: 2198 
DCSHGH.MAC  O6-DEC-76 11:34 RCVH--ROUTINE TO HANDLE CRC2 AND 70 DISPATCH NUMBERED AND UNNUMSEREC TYPES 

tbe .SBTTL RCVH--ROUTINE TO HANDLE CRC2 AND TO GISPATCH NUMBEREG AND UNNLMBEREG *vP 

1028 013260 RCVH: 
1929 013260 SP IBUS, RCVDAT, SPO :GET CHAR IN SPQ 
‘T) 000535 MICPC=MICPC+1 
ee 013260 023299 «MOVE! SPX! IBUS! RCVDAT! SPO) 

1930 013262 BRWRTE IBUS,RCVCON ;READ RECVR CCNTROL REGISTER 
(1) 000536 MICPC=MICPC+] 
(1) 013262 O20640 (MOVE! WRTEBR! IBUS! <RCVCON> > 
or) 

1031 013264 BRO TOON! -IF BCC MATCH SET CRC IS GOOD 
ih) 000537 MICPC=MICPC+1 . 
1 013264 116165 < JUMP! BROCON! < TDONI-INIT83000#4> ! <TDONI-INIT8777“2>> 

1932 013266 BRWRTE 9R, SELA!SP1 “READ STATUS BYTE 
(1) oo0s4o0 MICPC=MICPC+1 
(1) 013266 060601 (MOVE! WRTEBR! BR! <SELA!SP1>> 

1033 013270 BR? RHX sMAINT MODE 
(1) o00s4! MICPC=MICPC+1 
(1) 013270 107740 < JUMP! BR7CON! <RHX-INITS3000#4> ! <RHX-INIT8&777 72) > 

1634 913272 BRWRTE OP, <SELA!SP10> :READ PORT STATUS WORD TC 8R 
ei) oo0s+42 MICPC=MICPC+1 
iD 013272 O60610 (MOVE! WRTEBR! DP! <SELA!SP1O>> 

1035 013274 BRSHFT 
(1) p00S43 MICPC=MICPC+1 
Ci) 013274 d01620 MOVE! SHE TER! WRTEBR! SELB> 

1036 013276 BRY sNaKi IF START MODE--PROCEED TO RESEND START 
(1) 000544 NICPC= MICeC 
1) 013276 117307 UMP! SCONE <SNAKI-~ NIT83000%4> § <SNAKL-INIT&77772) > 
{t) 

1037 013300 LOMA _IMM,T sELSE BCC ERROR--LCAD ADDRESS SF TYPE FI 
(1) o00S4s MICPC=MICPC41 
cy) alent -IF IDN IMM, IMM 
(1) 013300 01015! «Hove? TLOMAR! IMM! <T8377>> 

(1) (MOVE! LOMAR! IMM! <T>> 
(1) ooo .ENDC 

1038 013302 MEMINC IMM.2 :WRITE NAK TYPE 
(1) OoOS4E MICPC=MICPC41 
(1) 013302 o16492 <MOVE! WRMEM! INCMAR! IMM! <2>> 
C13 

1039 013304 MEMINC IMM, 301 :WRITE HEADER SCC ERROR SUBTYPE 
(13 000547 MICPC=MICPC41 
Ch) 913304 016701 (MOVE! WRMEM! INCMAR! IMM! <301>> 

1049 013396 MEM BR, SELA!SP17 sRESTORE LAST ACKED IMAGE 
C1) _ ogesso MICPC=MICPC+1 
(1, 013306 962617 «MOVE! WRMEM!BR! <SELA!SP1?7>> 
(ow 

2041 013219 LOMA IMM, NHDS :ADDRESS CUM ERROR COUNTER
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MACY11 27(1006) 14-DEC-76 16:44 FAGE 6-43 PASE : 
FOS 

RCVH--ROUTINE TO HANDLE CRCe AND TO DISPATCH NUMBERED AND JNNUMBERED TYPES 

RHS: 

MICPC=MICPC+1 
-IF ION IMM. IMM 
(MOVE !LOMAR! IMM! «NHOS8377> 
I 
(MOVE? LOMAR! IMM! <NHOS> > 
. ENDC 

SP MEMX, SELB, SPO :WRI7E IT TC SPO 
MICPC=MICPC+] 
«MOVE! SPX! MEMX! SELB! SPO> 

MEM BR, INCA! SPO s INCREMENT IT 
MICPC=MICPC$ 1} 
CMOVE ! wRMEM!BR! CINCA!SPO> > 

LOMA —_IMM,NAKST sADCRESS NAKS TMTED CYNAMIC 
MICPC=MICPC41 
IF TON IMM. oMM 
«HOVE ELDMAR? IMM! <NAKSTS377> > 
~IFF 
(MOVE! LOMAR! IMM! <NAKST>> 
. ENDC 

BRWRTE MEMX. SELB -WRITE IT TO BR 
MICPC=MICPC+] 
«MOVE! WREBR! MEMX! <SELB> > 

BSHF TB ;SHIFT IT RIGHT 
MICPC=MICPC+1 
(MOVE ! SHF TSR! SELB! BR? 

MEM BR, SELB -UPDATE IT 
MICPC=MICPC+1 
(MOVE! WRMEM! BR? <SELB>> 

BRO NTHRES sBRANCH IF THRESHOLD EXCEECED 
MICPC=MICPC+1 
« JUMP? BROCONS <NTHRES-INIT&3000*4> ! <NTHRES-INITS777 72> 

ALWAYS SNAK 
MICPC=MICPC+1 _ 
“JUMP! ALCOND! <SNAK-INIT&3000%4) ! <SNAK-INIT3$77772>> 

BRWRTE DP, <DECA!SP13> sLOAD TYPE RESEIVED--DECREMENTING 
MICPC=MICPC+1 
(MOVE! WRTEBR! DP! <DECA!SP13>> 

Z RH1 ;IF ALJGUT IS ALL ONES IS NUMBERED MSc 
MICPC=MICPC+1 
«JUMP! ZCOND! <RH1-INIT&3000#4> ! <RHI-INITS777-2>> 

RSTATE RCVA 
MICPC=MICPC+1 
(MOVE! WRTEBR! IMM! <RCOVA-INIT8?77772>> 
MICPC=MICPC+1 
(MOVE! SPX? BR! SELB! SP3> 

0108



GO9 
OMCL1 CDZMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 PAGE 6-44 PAGE: 4:2 
BOSMGH.MAC  O6-DEC-76 11:34 RCVH--ROUTINE TO HANDLE CRC2 AND TO DISPATCH NUMBERED AND UNNUMBERED TYPES 

1053 013342 BRWRTE OP. <SELA'SP1O> sLOAL LINE STATUS WORD ZN BR 
wh) 0090566 MICPC=MICPC41 
:1) 013342 0606:C (MOVE !WRTEBR! DP! <SELA!SPIC)> 

aby 00! -IF DOF $LOW 
felts ahh aay 
1056 O61: 
1057 cco -ENOC 

tees 013344 arent Bin c2o0! ORCVCO> 
a6 OscSb7 MICPC=MI 
(1) 13344 902212 a TnL IM! «200! ORCVCO)> 

1963 coo -ENDC 
1961 013346 BRSHFT ;SHIFT RIGHT 
C13 oo0s72 MICPC=MICPC+1 
WD) 013346 001620 MOVE ! SHE TBR! WRTEBR! SELB? 
(13 

Hf OED er Srca 
a) 013350 ibvis? TMB I BRUCON! < 1DS-INITS3OD084) # <10$-INITS777/2>> 

1363 013352 LOMA _IMM, TYPTAB “ADDRESS *YPE TABLE 
ih) noos7e2 MICPC=MICPC$1 
(15 oor IF ION IMM. IMM 
2) 013382 910162 HOVE! LOMAR! IMM? <TYPTAB8377> > 

(13 (MOVE! LDMAR! IMM! <TYPTABD » 
(1) 009 -ENDC 

1964 913354 CMP (MEMX! INCMAR> ,SP13 
ae 9c0s73 MICPC=MICPC+1 
. 013354 954372 <SUBTC! MEMX! INCMAR! SP13> 
at 

1965 013356 2 REP 
C1) 009574 MICPC=MICPC41 _. 
a) C13356 115411 (JUMP! ZCOND! (REP-INITS3000%4> ! REP-INIT$777."2>> 

1066 913360 CMP CHENX? INCHARD SP13 
(1) 000575 MICPC=MICPC 
wD) 612260 054273 <SUBTC! HEMX! INCNAR! SP12> 
(q3 

1067 013362 2 NAK 
C1 90057 MICPC=MICPC 
ste 913362 T5445 TT CHe? SCOND! «NAK- -INIT&3000%4> ! (NAK-INIT&777/2) > 
ee a) 

inéa 0135384 193: OMA _IMM, TYPSTT SET POINTER 7C START TYPE 
+e oc0s77 MICPC=MICPC41 
ae 501 IF IDN IMM. IMM 
G) 913364 C1964 (MOVE SLOMAR! IMM! <TYPSTT83777 

ee (MOVE! LOMAR! IMM! <TYPSTT> > 
oe 090 “ENDC 

1269 2123366 CMP <MEMX! INCMAR> , SP13 
"ts 00620 MICPC=MI2PC+1
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COCMP PROTOCOL IMPLEMENTA” ION 
MAC O6-DEC-76 11:34 

013366 054373 

013370 
90568 

013370 «115423 

013372 
000602 

01337e 954373 

013374 
000603 

012374 115422 

013376 
000604 

013376 054373 

C1340C 

013400 
013402 
013402 100451 

HO9 
MACY11 27(1906) 14-DEC-76 16:44 PAGE 6-45 
RCVH--ROUTINE TO HANOLE CRCe AND 70 DISPATCH NUMBERED AND UNNUMBERED TYPES 

<SUBTC! MEMX! INCMAR! SP13> 

Z START 
MICPC=MICPC+1 
«JUMP! ZCOND! <START-INIT$3000%4) ! <START-INIT8&777/2>> 

;STACK TYPE 
CMP «MEMX! INCMAR> , SP13 
MICPC=MICPC+1 
«SUBTC!MEMX! INCMAR! SP13> 

Zz STACK 
MICPC=MICPC+1 
(JUMP! ZCOND! <STACK-INIT&3000#4> ! <STACK-INIT377772)> 

CMP <MEMX! INCMAR> , SP13 sACK TYPE 
MICPC=MICPC+1 
<SUBTC! MEMX! INCMAR! SP13> 

ACK 
) 

ACPI oy. INITS3090#4° ! <ACK-INIT3777/2) > 

ALWAYS IDLE 
MICPC=MICPC+1 
<JUMP* ALCOND! <IDLE-INIT&83000%#4> ! <IDLE-INIT8777 72: > 

.IF OF SLOW 
RCVCK: SPBR IBUS, RCVCON. SPO : READ RCVR CONTROL CSF 

BRWRTE BR,AOD!SPO ;SHIFT LEFT 
BR? Il 
ALWAYS TAL 

ACK:  BRWRTE BR,AAISPIO READ _LINE STATUS-SHIFTING 
BRY SS TIF START RECC -- CLEAR STA 
ALWAYS IDLE 

cg BRWRTE IMM, 327 “CLEAR START MODE 
SP BR, AANDS, SPIG :IN LINE STATUS 
ALWAYS RDS 

OTHERWISE IGNCRE--MUST BE 295 MSS 

* bene



I09 
OM2!1 SOOMP PROTOCOL IMPLEMENTATION MACYL1 27( 1906 EC-76 16:44 FACE 6-46 PASE: Slie 
OD=HGh. “ay ts rn t me Hey RUT TNE to dane E EBco Bad ‘To AYER Tce NUMBERED AND UNNUMBERED TYPES , 

1090 sREREREERERERERERERTIME CRITICAL CODE-- CHANGE WITH GREAT CARE Seeeeeeesetereseeees 
199 TTL RGVKOJ--RQUTINE TO HANOLE FIRST BYIE O00 R 
idd3 ongucy ROVKOL: apBR pichs areks UTED Rea R eet eter 
Ch} 006607 MICPC= omrepea 
71) 813404 123600 (MOVE! SPBRX! IBUS! NPR! SPO> 
(Ll: 

1093 023406 BR E 
wD ape 10 Sareea aaes 
re 013406 10205] < JUMP! BROCON! < IDLE-INIT$30C0#4 ! <IDLE-INIT8777/2> 

1034 013419 BRWRTE IMM, 200 sMASK FOR CO(BYTE "RANSFER) 
(1) 900611 MICPC=MICPC41 
ut) o1341c¢ o90600 (MOVE! WRTEBR! IMM! <200) > 

1995 001 IF NDF $LOW 
1996 013412 Sp BR RORB, SPO 
(1) on9612 MICPC=MICP 
1) 013412 063300 «MOVE! SPX! BR! AORB! SPO? 
A 

i297 000 -ENDC 
1098 O01 “IF OF SLOW 
1999 OUT BR, (AORB! ONPR> “TURN ON 0 
1100 coo -ENDC 
1101 013414 STATE RKE! 
(1) 000613 MICPC=MICPC41 
(1) O13414 990653 (MOVE! WRTEBR! IMM! <RKEL-INIT&777 ‘2)> 

1192 013416 ALWAYS RCVKOe 
<1) 000614 MICPC=MICPC#1 
() 013416 104629 (JUMP! ALCOND! <RCVKO2~-INIT&3000#4> ! <RCVKI2-INIT8777-2>> 

1103 .SBITL RCVKO--PROCESS ODD CHARACTER 
1104 o134ec RcvKO: §PBR _IBUS. NPR, SPO :IS AN NPR GOINS 
1) 000615 MICPC=MICFC+1 
1) 013420 123600 (MOVE! SPBRX! IBUS! NPR! SPO> 

1105 IF NDF $LOW 
1106 013422 001 ath D Broo -IF SO, REITERATE ODD AND EXIT 
(1) 000616 MICPC=MICPC+1 
C1) 013422 106247 (JUMP! BROCON! (RKG6-INIT&3000%4> ! <RKGG-INIT8777/2>) 

1107 ooo -ENDC 
1108 601 "IF OF $LOW . 
1109 BRO IDLE :IF $0, GO BACK TO IDLE LOOP 
1110 ooo ~ENDC 
tll] o13424 STATE _RCVKE 
(1) 009617 MICPC=MICPC+I , 
(13 013424 g00625 CHOVE!RTEBR! Int cRCVKE- -INIT8?777-2>> 

ite 013426 RCVKO2: SP BR SELB, SP3 :SET STATE 

oe orz42e Beses5 nige EA tl cevarspa> 
4 

1113 013430 OUTPUT IBUS,RCVDAT! OUTDA2 OUTPUT A CHAR 
(1) 000621 MICPC=MICPC+| ; ; 
ot 013430 922203 «MOVE !WROUT! IBUS! <RCVOAT! OUTDR2>> 
sa) 

ti14 013432 RK8:  BRWRTE IMM,21 :SET QUT NPR <C1) AND NPR RES



JQ9 
OMC11 DDCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 FAGE 6-47 
DDZHGH.MAC  O6-DEC-76 11:34 RCVKO--PROCESS ODD CHARACTER 

(1) orce22 MICPC=MICPC41 
a) 613432 09042! (MOVE !WRTEBR? IMM! <21)> 

1115 001 IF OF $LOW 
iis Sp IBUS , NPR, SPO “READ NPR REGISTER 
111? coo ~ENDC 
1118 023434 RK7: OUT BR, <AORB! ONPR> sWRITE NPR REGISTER 
ae 900623 MICPC=MICPC+1 
a) 913434 061319 (MOVE !WROUTX! BR! <AORB! CNPR> > 

1119 013436 ALWAYS IDLE 
(1) 900624 MICPC=MICPC41 
(1) 912436 19045: «JUMP PALCOND! (IDLE-INITS3000%4> ! < IDLE-INIT877772> : 
ade
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C1344C 

013440 

Gi344e 

013442 

O13444 

C13444 

O13446 

013446 

0.3450 

913459 

0134Se2 

0134Se 

013454 

0134S4 

013456 

013456 

013460 

013460 

013462 

013462 

013464 

013464 

DLQ4EE 

C13466 

612470 

Ob-DEC-76 11:34 

000625 
120600 

001 

900626 
107251 

000 
001 

000 

000627 
023140 

000632 
105235 

900633 
063165 

OC9634 
105711 

000635 
O22e0e 

000636 
023140 

000637 
062066 

000640 
115035 

OO0E41 

MACY11 27(1006) 14-DEC-76 16:44 PAGE 6-48 
RCVKE--HANOLE EVEN BYTES 

Pati Ete REVKE- HANDLE EVEN BYTES 

MICPCSMICEC AI 
(MOVE! WRTEBR! IBUS! <NPR) > 

.IF NDF SLOW 
BRY RK4 ;IF RECV NPR--BRANCH 
MICPC=MICPC+1 
< JUMP! BRYCON! <RKY-INIT&3000#4> ! <RKY-INIT&77772>> 

RCVKE: ;READ NPR CONTROL REGISTER 

. ENDC 

.IF OF SLOW 
BRO IDLE 
2ENOC 

RKS: 5 IBUS, IOBAL, SPO 
MICPC=MICPC+] 
«MOVE! SPX! IBUS! IOBAL! SPO> 

OUTPUT DP. <INCA!OBAL> 
Stas 
(MOVE! WROUT! DP! <INCA!OBAL>> 

;READ LOW BYTE OF BR TO SP 

WRITE INCREMENTED BA 

RKSO: SP BR, DECA, SPY sDECREMENT CHARACTER CCUNT 
MICPC=MICPC+1 
«MOVE! SPX! BR! tDECA! SPY) 

C 10$ :NO OVERFLOW 
MICPC=MICPC+1 
«JUMP! CCOND! < LOS-INIT&3000#4> ! < 1C$-INIT8&77772>> 

SP BR, DECA, SPS 
MICPC=MICPC41 
«MOVE! SPX! BR! DECA! SPS) 

Z RL3 ;BYTE COUNT ZERO 
MICPC=MICPC+1 
«JUMP! ZCOND! <RL3-INIT83000#4> ! <RL3-INITS777/2>> 

10$: OUTPUT IBUS, <RCVDAT!OUTDAI> »READ CHARACTER AND WRITE IT 
MICPC=MICPC+] 
CMOVE ! WROUT! IBUS! <RCVDAT!OUTDAL> > 

SP IBUS, IOBAL, SPO sREAD INCREMENTED BA 
MICPC=MICPC+1 
«MOVE! SPX! IBUS! IOBAL! SPO> 

OUTPUT DP. <INCA!OBAL> 
MICPC=MICPC+1 
(MOVE! WROUT! DP! «INCA! OBAL> > 

sWRITE INCREMENTED BA 

C ICBA2e ;IF CARRY INC BA HIGH 
MICPC=MICPC+1 
< JUMP! CCOND! < ICBA22-INITS3000#4> ! « ICBA22-INIT87772>> 

RK3: SP BR, DECA,SP4 
MICPC=MICPE+] 

:OVERFLOW - DECREMENT HIGH BYTE 

;DECREMENT THE COUNT OF BYTES 

O1l4 

~ 
o
e
m



LOS 
QMC11 DDCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 PAGE 6-49 PAGE: OLS 
DDCHGH.MAC O6-DEC-76 11:34 RCVKE--HANDLE EVEN BYTES 

1) 013470 063164 <MOVE! SPX! BR! DECA! SP4> 

1140 013472 C RKb :NO OVERFLGW 
(1) oo0b4e MICPC=MICPC+1 
1) 013472 105245 < JUMP! CCOND! (RKB-INIT83000%4 ! <RK6-INIT&777/2) > 

114i 013474 sp BR, DECA, SPS -DECREMENT HIGH BYTE GF COUNT 
1) 900643 MICPC=MICPC+1 
iL) 013474 063165 <MOVE!SPX! BR! DECA! SPS> 

1142 013476 2 RLY BYTE COUNT ZERO 
(1) o00644 MICPC=MICPC+1 ; 
1) 013476 111772 < JUMP! 2COND! <RLY-INIT8300024> ! <RL4Y-INIT&777/2> D 

1143 .IF_NOF SLOW 
1144 013500 001 RKE: abtinte aus RCVCON sREAD RECEIVER CONTROL REGISTER 
(1) O00645 MICPC=MICPC+1 
1) 013500 O20640 «MOVE! WRTEBR! IBUS! <RCVCOND > 

114S 013502 BRY RCVKO IF ANOTHER CHARACTER--PROCESS 
(1) OO0b46 MICPC=MICPC+1 
cL) 013502 107215 < JUMP! BRYCON! <RCVKO-INIT83000%4 ! <RCYKO-INIT8777/2>> 

1146 013504 RKbb: STATE RCVKO 
(1) 900647 MICPC=MI CPCS 
(1) 013504 000615 (MOVE 'WRTEBR! IMM! <RCVKO-INIT8777/2>? 

1147 013506 ALWAYS REXIT 
(1) 000650 MICPC=MICPC+1 . 
1) 013506 100450 < JUMP! ALCOND! <REXIT-INIT&3000#4 ! <REXIT-INIT8777 2): 

1148 013510 RK¥: BRO IDLE 
(1) 000651 MICPC=MICPC+1 . 
1) 013510 102051 < JUMP! BROCON! < IDLE-INIT83000#4> ! < IDLE-INIT8777/2>> 
C1) 

1149 013512 ALWAYS RKS -IF NO NPR --PROCESS 
(1) oo06s2 MICPC=MICPC+1 
1) 013512 104627 < JUMP! ALCOND! <RKS-INIT&3000#4> ! <RKS-INIT$777/2> > 

1150 000 -ENDC 
1151 001 “IF DF SLOW 
1152 RK6: STATE RCVKO 
1153 ALWAYS REXIT 
1154 000 ENDC 

1156 013514 RKE1:  §P IBUS, NPR, SPO sREAD NPR REGISTER 
1) o006s3 MICPC=MICPC+ 
1) 013514 123200 <MOVE! SPX! IBUS! NPR! SPO> 
43 

1157 001 IF NOF SLOW 
1156 013516 BRO IDLE :NPR STIL. IN PROGRESS 
(1) 000654 MICPC=MICPC+1 
(1) 013516 102051 < JUMP! BROCON! <IDLE-INIT&83000%4> ! < IDLE-INIT877772> > 

1159 000 ENOC 
1169 012520 BRWRTE IMM, 177 sMASK FCR ALL BUT CO 
215 oo06ss MICPC=MICPC+!



MQ9 
OMC11 OOCMP PROTOCOL IMPLEMENTATION MACY]! 27(1006) ye 0be76 16:44 PAGE 6-S0 PAGE: O116 
DDOHGH. MAC O&6-DEC-76 11:34 RCVKE--HANDLE EVEN BYTES 

tt) 013520 oocs?? (MOVE 'WRTEBR! IMM! <177)>> 

1161 013522 QUT BR, <ARNDB! ONPR> TURN OFF ALL BUT CO 
(1) 0006s MICPC=MICPC+1 
re 013See 061270 (MOVE! WROUTX! BR! <AANDB! ONPR> > 

1162 613524 ALWAYS RKSO 
(1) 000657 MICPC=MICPC+1 
43 013524 104631 «JUMP! ALCOND! <RKSO-INIT&3000%4> ! <RKSO-INIT877772>> 

1163 + REEKRERRSERERHEREEND OF TIME CRITICAL PATHRRHHSHRHRLEREAEEAREE EASES EAL ER EEL EE SS 

1116S 013526 RCVKEO: SP IBUS ,RCVDAT, SPO :READ CHARACTER AND SAVE IN SPO 
(1) 000660 MICPC=MICPC+1 
(13 013Se6 023200 CNOVE! SPX! IBUS!? RCVORT ! SPO> 

1166 013530 OUTPUT BR.<SELA'OUTDAL> ;SEND NONSENSE CHARACTER 
(1) 000661 MICPC=MICPh+1 
( 013530 O6e202 CHOVE?UROUT?BR! <SELA! QUTDAI>> 

1167 013532 BRWRTE BR,SELA!SP! READ STATUS BYTE 
(1) 000662 MICPC=MICPC+1 
(1) 0i3532 O&0601 (MOVE! WRTEBR! TBR! <SELA!SPL> 
{ 

1168 013534 BR7 PASWRD sMAINT MODE - SEE IF RLO MESSAGE 
(1) 000663 MICPC=MICPC+1 
(1) 013534 117576 « JUMP! BR7CON! «PASWRD-INI T&3000%4> ! <PASWRD-INIT8&777/2>> 

1169 013536 ALWAYS RK3 ‘OTHERWISE PROCESS NORMALLY 
(1) OO0664 MICPC=MICPC+1 
ae 013536 104641 «JUMP! ALCOND! <RK3-INITS3000#4> ! <RK3-INIT&777/2>> 
a)



NQO9 
DMC11 DOCMP PROTOCOL IMPLEMENTATION MACY11 27(1008) 14-DEC-76 16:44 PAGE 6-51 PAGE: 9117 
DDCHGH.MAC  O6-DEC-76 11:34 RCVI--STORE UNNUMBERED MESSAGE TYPE 

117 .SBTTL RCVI--STORE UNNUMBERED MESSAGE TYPE 
1172 013540 RCVI:  §P IBUS , RCVOAT, SP13 STORE UNNUMBERED TYPE 
(1) 000665 MICPC=MICPC+1 
(1) 013540 023213 «MOVE ! SPX! TBUS! RCVDAT! SP13> 

1172 013542 STATE _RCVJ :NEXT STATE IS J 
01) 000666 MICPC=MICPC+1 
(1) 013542 900670 (MOVE ! WRTEBR! IMM! <RCVJ-INIT&777/2)> 

1174 013544 ALWAYS, REXIT 
(1) 000667 MICPC=MICPC+1 
ee 013544 1004S0 «JUMP! ALCOND! <REXIT-INIT&3000%4> ! (REXIT-INIT877772) > 

1175



B10 
QMC11 DOCMP PROTOCOL IMPLEMENTATION MACY11 27(1906) 14-DEC-76 16:44 PAGE 6-S2 PAGE: 0118 
DOCHGH.MAC O6-DEC-76 11:34 RCVJ--ROUTINE TO HANDLE SUBTYPE FIELD,SELECT AND FINAL 

1177 .SBTTL RCVJ--ROUTINE TO HANDLE SUBTYPE FIELC,SELECT AND FINAL 
1178 013546 RCVS: 
1179 001 .IF OF SLOW 
1180 ALWAYS SELQSY “CALL” SELECT AND QSYNC SUBROUTINE 
ii81 c00 ENDC 
1182 001 “IF NOF SLOW 
1183 0:3546 Sp IBUS, RCVDAT, SPS GET CHARACTER 
1) 000570 MICPC=MICPC+] 
MD) 013546 023205 «MOVE! SPX! BUS! RCVDAT! SPS> 
i 

1184 013550 BRWRTE IMM, 200 -CONDITIONALLY SET BIT 
(1) 000671 MICPC=MICPCH1 
v1) 013550 O90600 (MOVE! WRTEBR! IMM! (200) > 

1185 013552 BRWRTE BR, AANDB! SPS 
(1) 000672 MICPC=MICPC+1 
(1) 013552 O60665 (MOVE! WRTEBR! BR! <AANDB!SPS> > 

1186 013554 SP BR, AORB, SP10 
(1) 900673 MICPC=MICPC+1 
(1) 013554 063310 (MOVE! SPX! BR'ACRB! SP1O> 
(1) 

1187 ooc .ENDC 
1188 9135S STATE RCVR -NEXT STATE IS N 
(1) BO0674 MICPC=MICPC+1 
“1) 013556 000676 (MOVE 'WRTEBR! IMM! <RCVR-INIT8777/2 > 

1189 013560 ALWAYS REXIT 
4) 000675 MICPC=MICPC+1 
:1) 013580 100450 < JUMP! ALCOND! <REXIT-INIT&3000#4> ! <REXIT-INIT&77772>> 



C10 
DMC11 DDCMP PROTOCOL IMPLEMENTATION MACYL1 27(1006) 14-DEC-76 16:44 PAGE 6-S3 PRGE: 0119 
DDSHGH.MAC  O6-DEC-76 11:34 RCVR--UNNUMBERED MESSAGE RESPONSE FIELD 

1191 .SBTTL RCVR--UNNUMBERED MESSAGE RESPONSE FIELD 
119 “ENTERED FROM IDLE LOOP 

1194 013562 RCVR:  ARWRTE IMM 3 REP MESSAGE TYPE TO BR 
th) 000676 MICPC=MICPCH1 
oe 013562 000403 (MOVE! WRTEBR! IMM! <3>> 

1195 013564 NOP BR, SUB, SP13 IS TYPE ACK OR NAK 
(1) 000677 MICPC=MICPC+1 
) 013564 060353 <BR! SUB! SP13) 

1196 013566 STATE RCVQ “NEXT STATE IS RCVO 
(1) 000700 MICPC=MICPC+1 
(1) 013566 000703 (MOVE! WRTEBR! IMM! <RCVQ-INIT&777/2)> 

1197 -¥4#NOTE THIS INSTR DOES NOT CLOCK “Cc” 
1198 013570 C RCVF 1 IF NOT IGNORE 
(1) 000701 MICPC=MICPC41 
(1) 013570 105131 <JUMP!CCOND! (ROVE 1-INIT&3000%4> ! <RCVF L-INIT8777/2> > 
\ 

1189 91357e ALWAYS RDe ;D0 RANGE CHECKS 
1) o007¢e2 MICPC=MICPC+1 
(1) 013572 104473 <JUMP!ALCOND! <RD2-INIT&3000%4> ! <RD2-INIT8777/2) >



D1O 
OMCil COCMP PROTOCOL IMPLEMENTATION MACY11 27(1008) 14-DEC-76 16:44 PAGE 6-S4 PEGE: 9120 
ACCHGH-MAC | Ob-DEC-26 11:34 RCVQ--UNNUMBERED MESSAGE--NUMBER FIELD 

1201 .SBTTL RCVQ--UNNUMBERED MESSAGE--NUMBER FIELD 
Lec “ENTER FROM IDLE 

1204 013574 RCV@: STATE RCVF ;NEXT STATE IS ADDRESS 
oh) 900703 MICPC=MICPC+1 
(1) 013574 o00525 (MOVE !WRTEBR! IMM! (RCVF=INIT8777/2>) 

1295 0:3576 ALWAYS RCVF] 
1) 9907¢c4 MICPC=MICPC41 
it) 913576 104533 < JUMP! ALCOND! (RCVF 1-INIT8300084> ! ROVE 1-INI78777/2) > 
23 

a



E10 
DMC11 COCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 PAGE 6-5S PASE: 912i 
DCCHGH.MAC = Q6-DEC-76 11:34 RCVL=-PROCESS CRC3 

1397 .SBTTL RCVL--PROCESS CRC3 
1e08 “ENTERED FROM IDOLE LOOP 
1209 013660 RcvL: §PBR —_IBUS, NPR, SPO :READ NPR CCNTROL 
C1) 900705 MICPC=MICPC+] 
4) 913600 123630 (MOVE ! SPBRX! IBUS! NPR! SPO* 

i219 001 IF NDF SLOW . 
1211 013692 BRY RL1 RCV NPR BRANCH 
(1) coo70s MICPC=MICPC+1 
b) 013692 107314 (JUMP! BRYCON! <RLI-INIT$3000#4> ! «RLI-INIT8?777/2)> 

lele 636 -ENDC 
1213 O01 IF OF SLOW 
1214 BRO IOLE 
1215 p00 -ENDC ; 
1216 013694 RL2:  BRWRTE IMM 176 :MASK TO TURN OFF CO 
(1) 900707 MICPC=MICF 1 
ee 013604 000576 MOVE !WRTEBR! IMM! <176>> 

1217 C1360 OUT BR, ARNDB! ONPR 
1) 000710 MICPC=MICPC +1 
(1) 013606 961270 (MOVE ! WROUTX! BR! (AANDB! ONPR> > 

1218 
1219 013619 RL3: NOP IBUS RCYDAT,O INPUT CHARACTER AND DISCARD 
1) Oc0711 MICPC=MICPC+I 
se 013610 cecedc CIBUS!RCVOAT!O> 

1229 013612 STATE —_RCVM 
C1) oc0712 MICPC=MICPC+1 
<1) 613612 900716 «MOVE! WRTEBR! IMM! <RCVM-INIT8777,"2>> 

1221 013614 ALWAYS REXIT 
C1} 990713 MICPC=MICPC+1 
() 013614 100450 CTUMB!ALCOND! <REXIT-INIT&3000%4) # <REXIT-INIT8777/2>> 
oe &) 

1222 
lee3 901 LIF NOF SLOW . 
1224 013616 RLi: BRO IOLE sNPR GOING --GET OUT 
(1) 090714 MICPC=MICPC+1 
(1) 013616 102051 <JUMP! BROCON! <IDLE-INIT&3000%4> ! << IDLE-INIT8777"2>> 

1225 012620 ALWAYS RLe2 
(13 900715 MICPC=MICPC4] . 
(1) 913620 164707 <JUMP? ALCOND! «RL2-INIT830CO#4> ! <RLZ-INIT$S777/2>> 

1226 30 .ENDC 
Lee? :



F1Q 

<MOVE!LOMAR! IMM! <NDATS> * 
oo »ENGC 

seed COSMP PROTOCOL IMPLEMENTATION MACY1! 27(1006) 14-DEC-76 16:44 PAGE 6-56 PAGE: 3122 
OCCHGH.MAC ©—-6-DEC-76 11:34 RCVM=-PROCESS CRC4Y--END OF DATA MESSAGE 

-SBTTL _RCVM--PROCESS CRCY--END OF DATA MESSAGE 
{884 :PatehED FRO IDLE Pao8 
1231 ;IF CRC CORRECT -- QUEUE INTERUPT AND UPDATE RESPONSE 

223 IF CRC WRONG SEND NAK 
L234 013622 RCVM:  @RWRTE IBUS. UBBR ;READ UNIBUS 9R RESISTER 
71) Q907 16 MICPC=MICPC+1 
13 013622 120620 (MOVE! WRTEBR! IBUS! <UBBR> > 

1235 913624 BRO NXMERR :NON-EXISTANT MEMCR. 
1) 090717 MICPC=MICPC+1 
1) 013624 136351 < JUMP! BROCON! (NXMERR-INITS83000#4> ! <NXMERR-INIT877772) > 
La 

1236 013626 SP IBUS ,RCVDAT, SPD :REACD CRC CHARACTER 
vhs 909720 MICPC=MICPC4] 
(1) 0:3626 023202 (MOVE ! SPX! IBUS!RCVDAT! SPC> 

1237 013630 BRWRTE _IBUS, RCVCON ;READ RECEIVER SONTRCL REGISTER 
733 029721 MICPC=MICPC+i 
D) 013630 d20640 (MOVE! WRTEBR! IBUS! <RCYCCN) > 

1238 013632 SRO RCV :IF CRC SOOD -- PROCESS 
5) o0n722 NICPC= NiCr Cs 
2 913632 116214 UMP? CONE <RCVMI- INITS3000#4> ! <ROVML-INIT$777/2> > 

1239 013634 BRWRTE BR, SELA!SP1 sREAD STATUS BYTE 
(1) ooc7e3 MICPC=MICPC4] 
1) 013634 O60601 (MOVE! WRTEBR!BR!<SELA!SPi>> 

1240 013636 BR7 RHX sCRC ERROR IN BOOT MOLE - FLUSH 
ae 900724 MICPC=MICPC+1 
hy 013636 !0774c «JUMP! BR7CON! <RHX-INITS300084> ! <RHX-INIT377772> > 

1241 013640 LOMA IMM. T sELSE SEND NAK --DATA ZSROR 
1) 909725 MICPC=MICPC41 
(1) oc! .IF ION IMM. IMM 
1) O1364C Ci9i5] «MOVE? ILOMAREIMM! <TR377> > 

iy} (MOVE! LDMAR! IMM! < T> 
Ch) ooc -ENOC 

3 

1242 012642 MEMINC in 2 sNAK 7YPE 
C1) 900726 MICPC=MIC pci 
se 0132642 3lE4ds «MOVE? NAMEN! NCMAR! IMM! .2:> 

1243 013644 MEMINC IMM,302 -CATA ERROR SUBTYPE 
Chp 900727 MICPC=MICPC+1 
ce 512644 O1€752 CMOVE! URMEN? INCMAR! IMM! « 302 ; 

1244 913646 LOMA __IMM,NDATS 
cL 0co730 MICPC=MICPC$1 
(13 00! IF IGN IMM, IMM 
(3; 013646 010014 ‘Hove! 'LOMAR! IMM! <NDATS8377> > 
vee



G10 
S11 COCMP PROTOCOL IMPLEMENTATION © MACYI1 27(1006) 14-DEC-76 16:44 FAGE 6-57 PASE: 2122 

Boihgh.MAC | Se-DEC-76 11:34 RCVM--PROCESS CRC4--END OF DATA MESSAGE 
<1) 

1246 013650 ALWAYS RH ;SEND NAK 
ey 000731 MICPC=MICPC+1 
(1? 213650 104552 JUMP! ALCOND! « RHS-INITS3000%4> « RHS~INIT8777/2> 

124 
HNP oraese RCVMO: LOMA IMM, <<RTHRS+3>> ;POINT T3 ERROP WCRC 
“1 900732 MICPC=MICPC+1 
(2) 001 IF ION IMM, IMM 
si2 013652 910177 «HOVE !LDMAR! TMM? ¢ RTHRS#3)8377> 
hy (MOVE! LOMAR! IMM! < cRTHRS#3> >> 
UD oc .ENDC 
abe 

1248 913654 BRWRTE IMM, 10 ;MAINT MESSAGE ERROR 
C1} 000732 MICPC=MICPC+1 
(013654 O00NiS <MOVE!WRTEBR! IMM! < 107) 
wg) 

1249 013656 ALWAYS RCEXY ;GIVE FATAL ERROR 
1) oco734 MICPC=MICPC+1 

Ci265& i:4522 <JUMP!ALCOND! <RCEXY-INI7$30CC#4> ! ROEXT-INITS7772)>



wl. COCMP PROTOCOL IMPLEMENTATION 
O6-DEC-76 11:34 CClHGA. MAC 
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013676 

C13676 

C137C0 

013700 
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G13704 
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012736 
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9207 740 
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LO44iS 

000746 
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000747 
11$71e 

000750 
s30451 

MACY11 27(1906) 14-DEC-76 16:44 FHGE 6-58 Mme: 
H10 

EM2--PROCESS RLD MESSAGE 

RHX: 

198: 

-SBTTL EM2--PROCESS RLD MESSAGE 
sENTERED FROM IOLE LOOP 
:IF RLD PASSWORD CHECKS TRIGGER THE BCOT ROM 

BRWRTE IBUS,RCVDAT -READ THE CHAR 
MICPC=MICPC+] 
«MOVE !WRTEBR! IBUS! <RCVDAT> > 

CMP BR.SP13 51S IT A MATCH 
MICPC=MICPC41 
<SUBTC! BR! SP13> 

Z EM3 
MICPC=MICPC+1 
« JUMP! ZCOND! <EM3-INITS3C00#4> ! <EM3-INIT877772)> 

:FALL INTO R 
BRWRTE BR,AA!SP] :READ STATUS HEYTE SHIFTED LEF” 
MICPC=MICPC+1 
“MOVE !WRTEBR! BR! <AA!SP1>> 

BRY 10$ :DLE RECEIVED IN NORMAL MODE 
MICPC=MICPC+1 
< JUMP! BRYCON! < L0$-INIT&3000#4> ! < LOS-INIT&777/2>> 

ALWAYS FLUSH sALREACY IN MAINT MODE 
MICPC=MICPC+1 
«JUMP! ALCOND! <FLUSH-INIT83C00#4> ! «FLUSH-INIT$77772)> 

BRWRTE IMM, 163 :MASK TO CLEAR ALL MAINT RELATED QITS 
MICPC=MICPC41 
«MOVE! WRTEBR! IMM! <163>> 

SP BR, AANDB, SP1 >CLEAR THEM 
MICPC=MICPC+1 
<MOVE ! SPX! BR! AANDB! SP1- 

QLWAYS FLUSH 
MICPC=MICPC+1 
< JUMP! ALCOND! <FLUSH- INI T&300G#4> ! « FLUSH-INIT3$777 2) > 

SP BR, DECA, SPY sDECREMENT CHARACTER COUNT BY <NE 
MICPC=MICPE+1 
(MOVE! SPX!BR!DECA! SPY: 

Z EMTRIG : TRIGGER AC LOW 
MICPC=MICPC+1 
«JUMP! ZCOND! <EMTRIG-INITSQ00C#Y> ! <EMTRIG-INITSI77-2>- 

ALWAYS IDOLE 
MICPC=MICPC+1 
¢ JUMP! ALCOND! <IDLE-INITS3000#4> ! « IOLE-INITS777"2>



OMCL1 COCMP PROTOCOL IMPLEMENTATION 
N6-DEC-76 11:24 OOCHGH. MAT 
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T10 
MACYL1 27(1006) L4-DEC-76 16:44 FAGE 6-59 
EM2--PROCESS RLD MESSAGE 

-IF_NOF SLOW 
HB HP nenEBR ---NON EXISTANT MEMORY HANDLER 

NXMERR: LDMA IMM, ( CRTHRS+3> > ;ASORESS ERROR LINK 
MICPC=MICPC+ 
IF ION IMM, TMM 
<HOV TLOMAR! TMM! << RTHRS+3>3377>> 

<MCVE! LOMAR! IMM! < CRTHRS+3> «> 
.ENOC 

MEMINC IMM. 1 
MICPC=MICPC41 
«MOVE! WRMEM! INCMARL IMM! <1 +> 

Men xin 9 
mIcpc]emrCpcdi 
<MOVE! WRMEM! IMM! <)> 

S MEMX SELB, SP19 » SEAR STATUS 
MICPCSMICPC + 
<MOVE ! SPX! MEMX! SELB! SP12> 

ALWAYS RCEXX 
MICPC=MICPC+1 
¢ JUMP! ALCOND! <RCEXX-INITS300C84 ! RCEXX-INITSCC?. 2° > 

:NX™ ERROR SIT



J10 
QMC11 DDCMP PROTOCOL IMPLEMENTATION MACY11 27(1906) 14-DEC-76 16:44 PAGE 6-60 PASE: C126 
BCCHGH.MAC =‘ B-DEC-76 11:34 NXMERR ---NON EXISTANT MEMORY HANDLER 

127 c END 1528 BB Pe stow 
1280 *SBTTL SELGSY--ROUTINETOCHECK SELECT AND aSYNC AND DIDDLE LINE STATUS WORD 

Y 
ig8l SELQSY: spar Ptou8, RVBat, bbED LA AORAABACTERINTG SPS ANC THE 3R 
1282 -SELECT SET?--BRANCH 
1284 S$: BRURTE a ‘aaisps ; SHIFTER LEFT 
1285 BR? 20$ 
1086 193:  BRWRTE IMM,77 MACK ES BR 
1287 SP BR, AANDB, SPS TURN OFF SELECTANDFINAL 
1888 -ALWAY R, INCA, SP3!PAGE1 

1290 iS$:  BRWRTE IMM. 200 “SET OK TO SEND 
1291 sP R,AORB,SP10 -IN LINE STATUS WORD 
1292 LWAY $’ 
i093 20$:  BRWRTE IMM,20 - SETCLEARACTIVE 
1294 SP BR, AORB, SP1C -IN LINE STATUS WORC 
1295 ALWAYS 10$ 
1296 PAGE 
ea? 900 "ENOG 

1299 013722 300T:  ARWRTE BR SELA!SP1 -SEE IF IN MAINT. MCDE 
(1) 000756 MICPC=MICPC+ 
1) 013722 060621 CMOVE ! WRTEBR! tAR! <SELA!SPL > 

1390 013724 BR? RA sBRANCH IF SO ANS TREAT CLE LIKE NUM. MSG. 
(1) 000757 MICPC=MICPC41 >, 
(1) 913724 103742 < JUMP! BR7CON! <RAZ-INITS3000#4> ! <RAZ-INIT8777/2 

1301 013726 BRWRTE IMM,210 “MASK TO SET MAINT MOCE AND DLE RECY'D 
ae 900760 MICPC=MICPC+1 
ee 013726 000619 (MOVE! WRTEBR! IMM! <210>> 

1302 013730 sp BR. AORB, SP1 :SET "HE BITS 
(1) 000761 MICPC=MICPC+1 
(1) 013730 06330! (MOVE ! SPX! BR! AORB! SP1> 
Cl) 

1303 013732 ALWAYS RA -TREA” LIKE NUMBERED MESSAGE 
(1) 0900762 MICPC=MICPC+1 . 
(1) 013732 100742 «JUMP! ALCOND! <RA3-INIT8S00024> ! <RAI-INIT387772> > 

1304 012734 RESEXT: GRWRTE IMM, 4 :ADD TO MXT BITS 
(1) po0763 MICPC= nice a 
Ch) 013734 fgoNo4 (MOVE! WRTEBR! IMM! <4> > 

1305 613736 SP BR ADD. SPO 
13 000764 MICPC=MICPC+1 
ee 013736 063000 (MOVE! SPX! BRIADD! SPO> 
i &) 

130€ 913740 ALWAYS TH3X 
(hi 000765 MICPC=MICPC+1 
Ly 013740 110601 (JUMP! ALCOND! < TH3X-INIT8 300084 ! < TH3X-INIT&?77/2>> 

7} 

1307 013742 TABMXT: BRWRTE IMM,4 s INCREMENT MXT 
ch, 000766 MICPC=MICPCS1 
“1, 213742 690494 CMOVE! WRTEBR! IMM! <4>>



K1O 
OMC!} poche PROTOCOL IMPLEMENTATION MACYL1 27(1006) 14-DEC-76 16:44 FAGE 6-61 PASE: 
DCSKGH. MAC ©» -DEC-76 11:34 NXMERR ---NON EXISTANT MEMORY HANDLER 

(1) 
1308 013744 SP IBUS, UBBR, SPO ;READ BR CONTROL 
21) 000767 MICPC=MICPC+l 
dD) 013744 123220 «MOVE! SPX! IBUS! UBBR! SPO> 

1309 013746 OUT ®R. ADD! OBR 
o1) 900770 MICPC=MICPC+1 
1) 013746 961011 (MOVE ! WROUTX! BR! “ADD! OBR» > 
Ma 

1312 013750 ALWAYS ECX 
1) 900771 MICPC=MICPC+1 
cL) 913750 114761 < JUMP! ALCOND! ECX-INIT&3000%4> ! <ECX=INIT877772) > 
\ 

1311 . 
1312 0137Se RTHRES: BRWRTE IMM.2 
(1) 000772 MICPC=MICPC41 
() 0137Se 00402 <MOVE!WRTEBR! IMM! <2>> 

1313 013754 ALWAYS _ERRXX 
(1) 000773 MICPC=MICPC+1 
dD 013754 114663 «JUMP! ALCOND! ERRXX-INIT83000%4> ! «ERRXX-INIT8777/2>> 
4 

1314 oocoo4 -REPT 44 
i31s $ZERO 
1316 ENOR 
(1) 013756 $ZERO 
(2) 000774 MICPC=MICPC+1 
(2) 013756 ogo000 ayelarsyere 

(i) 013760 $ZERO 
£2) 900775 MICPC=MICPC+1 
(2) 013760 oco000 000000 

(1) 013762 $ZERO 
(3) 000776 MICPC=MICPC+ 
8) 013762 o00000 000000 

(1) 013764 SZERO 
(2) 090777 MICPS=MICPC+1 
(2) 013764 0000 ocdoca 
{23 

w
 

a]
 

e
o



L10 
OMC11 CDCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 FAGE 6-62 PAGE: 0128 
DCZHGH.MAC O6-DEC-76 11:34 NXMERR ---NON EXISTANT MEMORY HANDLER 

1218 0137 NIT+2000 
1315 pi a588 Pi eee 
1320 -SBTTL TMTDA--TRANSMITTER DISPATCH ROUTINE 
1321 : 
1322 913766 TMTDA: ARWRTE S, TMTCON READ TRANMITTER CONTROL REGISTER 
wT 001000 BRBTE. ABS) > 
a 913766 020620 (MOVE ! WRTEBR! IBUS! <TMTCON> > 

1323 013770 2B .SELA, (2!PAGE2> IF READY PROCEED 
(1) 001001 nfcecemrep 
oe 013770 173202 «JUMP! BRACGN! DP! SELA!2!PAGE2> 
( 

1324 912772 ALWAYS Il ELSE IDLE 
ry oo1ene MICPC=MICPC41 
(Hi 013772 190454 CIUMP!ALCOND! <11-INIT83900%4> !< L1-INI7&777/2> > 
vaé4



OMC11 DOCMP PROTOCOL IMPLEMENTATION 
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O6-DEC-76 11:34 

001 

cO0 

O° 1003 
060610 

001004 
112007 

00100S 
001620 

001006 
103063 

001 

O00 
001 

001007 
060610 

00191C 
1134le 

001011 
100454 

001015 
000773 

M10 
MACY11 27(1006) 14-DEC-76 16:44 PAGE 6-63 PAGE: 
TMTA--FIRST CHARACTER OF HEADER 

.SBTTL TMTA--FIRST CHARACTER OF HEADER 
° 
’ 

TMTA: 
.IF OF $LOW 
BRWRTE BR, AA!ISP1O “SHIFT LEFT 
BR7 RCVCK 

TAl: 
.ENDC 
BRWRTE BR.SELA'SP1O sREREAD STATUS 
MICPC=MICPC+1 
(MOVE! WRTEBR! BR! <SELA!'SP1O> > 

BRO MUMSYN ;IF UNNUMBPENDING -- SEND IT 
MICPC=MICPC+1 
< JUMP! BROCON! <NOMSYN-INIT&3000%4> § <NUMSYN-INIT3&77772> > 

BRSHF T 
MICPC=MICPC+1 
«MOVE! SHF TBR! WRTEBR! SELB> 

BRY IDLEO ;IF START MODE--EXIT 
MICPC=MICPC+1 
<« JUMP! BRYCON! < IDLEO-INIT&3000#4> ! « IDLEO-INIT8777/2)> 

.IF DF SLOW 
BR1 NUMSYN vIF_LINE_HAS GONE iDLE SEND SYN 
ENDC ;ELSE--START TO SEND MESSAGE 

‘ _IF NOF SLOW 
NUMSYN: BRWRTE BR. <SELA'SP1O> 

MICPC=MICPC+1 
«MOVE WRTEBR! BR! <SELA!SP10>> 

;READ LINE STATUS WORD 

BR7 S$ ;IF OK TO SEND--PROCEEC 
MICPC=MICPC+1 
« JUMP! BR7CON! <S$-INITS3000#4 §<SS-INIT&7772>> 

ALWAYS [1 ;ELSE--IDLE 
MICPC=MICPC+1 
(JUMP! ALCOND! <I i-INIT&3000#4> !<IT1-INIT&77772)> 

S$: BRWRTE I8US, MODEM SARE WE STILL SENDING? 
MICPC=MICPC+1 
(MOVE! WRTEBR! IBUS! «MODEM > 

BRSHF 
BRCPCeM ICPC+1 
«MOVE! SHF TBR! WRTEBR! SELB> 

BRY Il :RTS SET? IF SO WE ARE--STALL 
MICPC=MICPC+1 
« JUMP! BRYCON! <1 1-INIT&3000#4 ? <T1-INIT&77772>> 

BRWRTE IMM, 373 ;MASK TO TURN OFFLINE IDLE 
MICPC=MICPC+1 
(MOVE! WRTEBR! IMM! <373>> 
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. MAC 

01402e 

014022 

014024 

014024 

014026 
014030 

014030 

014032 

014032 

014034 

014034 

014036 

014036 

OL4O4C 

014040 

014042 

014042 

014044 

014044 

014046 

014046 

014050 

014050 

0140Se2 

0140Se 

014054 

0149054 

014056 

OMC11 OOCMP PROTOCOL IMPLEMENTATION 
C O6-DEC-76 11:34 

001016 
063270 

001017 
000424 
J010eC 
063222 

001021 
000412 

001022 
063226 

001023 
100454 

001024 
063166 

001025 
111432 

001026 
002011 

001027 
000626 

001030 
062230 

N10 
MACY11 27(1006) 14-DEC-76 16:44 FAGE 6-64 PAGE: 
TMTA--FIRST CHARACTER OF HEADER 

MICPC=MICPC+1 
(MOVE! SPX! BP! AANDB! SP10> 

TSTATE. TMTAL 
MICPC=MICPC+1 
(MOVE !WRTEBR! IMM! <TMTAL-INIT&777/2>> 
MICPC=MICPC+1 
«MOVE! SPX! BI! SELB! SPe> 
BRWRTE IMM, le 
MICPC=MICPC41 
(MOVE! WRTEBR! IMM! <12>> 

SP BR, SELB, SPb ;STORE IN SP6 
MICPC=MICPC41 
“MOVE! SPX! BR! SELB! SP&> 

ALWAYS I1 ;BACK TO IDLE LOOP 
MICPC=MICPC+1 
«JUMP *ALCOND! <I1-INIT&3000%4> !<I1-INIT&77772>> 

sp BR, DECA, SP6 -DECREMENT SYN COUNT 
MICPC=MICPC+1 
«MOVE! SPX! BR! DECA! SP&> 

Z TMTEXT 
MICPC=MICPC+1 
< JUMP! ZCOND! < TNTEXT-INIT&3000#4> $< TMTEXT-INIT&777/2>> 

OUTPUT IMM, <1!0TMTCO> :WRITE SOM TO TMTR CCNTRL 
MICPC=MICPC+1 
(MOVE! WROUT! IMM! <1!0TMTCO>> 

BRWRTE IMM, 226 :SYNC CHAR 
MICPC=MICPCS1 
(MOVE! WRTEBR! IMM! (226) > 

OUTPUT ®R.<SELB! TNTDAT> »SEND THE CHARACTER 
MICPC=MICPC+1 
«MOVE! WROUT! be! «SELB! TMTDAT > 

ALWAYS I1 
MICPC=M ICPC+1 
«JUMP! ALCOND! <I ~INIT&3000%#4> !<II-INIT&777/2>> 

. ENDC 

SP BR, AANDB, SP10 ;IN LINE STATUS WORD 

: BRWRTE BR, <SELA!SP10> ;UNNUMB MESSGE” 
MICPC=MICPC+1 
<MOVE! WRTEBR! BR! (SELA!SP10>> 

BRO TMTUN : IF SO --BRANCH 
MICPC=MICPC+1 
«JUMP! BROCON! < TMTUN-INITS3Q00%4> ! < TMTUN-INIT8777/2>> 

TSTATE TMTB



Bll 
DMC11 COCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 FAGE 6-65 PAGE: O13} 
DCZHGH.MAC  O6-DEC-76 11:34 TMTA--FIRST CHARACTER OF HEADER 

(1) 001034 MICPC=MICPC41 
(1) 14056 900451 (MOVE! WRTEBR! IMM! (TMTB-INIT8777/2>> 
1) 001035 MICPC=MICPC+1 
(1) Q14060 063222 (MOVE! SPX! BR! SELB! SP2> 

i365 014062 BRWRTE BR SELA'SP1 :ARE WE IN BOOT MODE 
(1) 001036 MICPC=MICPC+1 
1) 014062 060601 (MOVE! WRTEBR! BR! <SELA!SP1>> 

1366 014064 BR? TMTBT ;IF SO SEND DLE 
(1) 001037 MICPC=MICPC+1 
1) o14064 113447 «JUMP! BR7CON! < TMTBT-INIT&3000#4> ! < THTBT-!NIT877772> > 

1367 014066 BRWRTE IMM, 201 sELSE STORE SO 
1) oo1c4#e MICPC=MICPC4H1 
C1 014966 do06C] (MOVE! WRTEBR! IMM! (201>> 

1368 014070 TMTAS: OUTPUT BR, <SEL8! TMTDAT> -IN TMT SILO 
(1) 001041 MICPC=MICPC+1 
1) 014070 062230 (MOVE! WROUT! BR! <SELB! TMTCAT> > 

1369 014072 ALWAYS Tl 
(1) 901042 MICPC=MICPC+1 
1) 014072 190454 (JUMP! ALCOND! <I1-INIT&3000%4> ! <I1-INIT&77772>> 
ry 

1370 014074 TMTUN: TSTATE TMTI 
(1) 001043 MICPC=MICPC+1 
(1) 014074 900610 (MOVE! WRTEBR! IMM! <TMTI-INIT&877772> > 
(1) 001944 MICPC=MICPC+1 
(1) OL4O76 083222 «MOVE ! SPX! BR! SELB! SP2> 

1371 014100 BRWRTE IMM,S -ENQ TO BR 
(1) 001045 MICPC=MICPC41 
(1) 014100 oco4os <MOVE ! WRTEBR! IMM! <5)» 

1372 0141C2 ALWAYS TMTAS 
(1) 001046 MICPC=MICPC+1 
1) o14i92 110441 < JUMP! ALCOND! < TMTAS-INIT8&3000%4> ! < TMTAS-INIT&777/2> > 
oo 

1372 014104 TMTBT: BRWRTE IMM. 220 “WRITE @ DLE TO BR 
(1) 001047 MICPC=MICPC41 
1) 014194 dg00620 <MOVE! WRTEBR! IMM! <220) > 

1274 14106 ALWAYS TMTAS sSEND IT 
(1) 001050 MICPC=MICPC+1 
ee 014106 11044) <JUMP!ALCOND! « TMTAS-INITS83000"4> ! <TMTAS-INIT8777/2>> 

137 091 .IF OF SLOW 

1377 NUMSYN: BRWRTE BR, <SELA!SP1O> :READ LINE STATUS WORD 
1378 BR7 S$ -IF OK TO SEND--PROTEES 
1379 ALWAYS Tl ELSE--IDLE 
1390 5S: BRWRTE IBUS,MODEM :@RE WE STILL SENDING? 
208! BRSHF T



Cll 
DMC11 ODCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) I4-DEC-76 16:44 FAGE 7 PAGE: 0122 
DBCHGH.MAC  O6-DEC-76 11:34 TMTA=-FIRST CHARACTER OF HEADER . 

1393 BRY Il sRTS SET? IF SO WE ARE--STALL 
1384 BRWRTE IMM,373 sMASK TO TURN OFFLINE IDLE 
1385 SP BR, AANDS, SP1O 7IN LINE STATUS WORD 
1385 TSTATE TTA 
i327 BRWRTE IMM,10



OMCi1 COCMP PROTOCOL IMPLEMENTATION 
DCDCHGH. MAC O6&-DEC-76 11:34 

am
 

(o
e 

] 

Dil 
MACY11 27(1006) 14-DEC-76 16:44 FAGE 8 
TMTA--FIRST CHARACTER OF HEADER 

SP BR, SELB,S°6 
TMTAL: P BR,DECA, SP6 

MTEXT 
OUTPUT IMM, <1!OTMTCO> 
BRWRTE IMM cb 
ALWAYS TMTAS 
/ENDC 

;STORE IN SP6 
:DECREMENT SYN COUNT 

sWRITE SOM TO TMTR CONTRL 
SYNC CHAR 

PAGE: 9133



OMC11 DOCMP PROTOCOL IMPLEMENTATION 
O6-DEC-76 11:34 OCZHGH. MAC 

1397 
1399 
1999 14112 

2) 
“T) 
“13 
{1} Ol4i20 

(1) 
1409 o14112 

WD) 014112 

1401 O14i14 
Ci 
CT} 1yii4 
(1) 

1402 014116 

(1) O4116 
1402 014120 

( 

i) oie 

1484 014122 
ae 
(1) 914122 
(1) 

Was O1MLe4 

(1; 914124 
(1) 

NOB 014126 
he ) 

(1) C1426 
(1 

1407 
1408 014130 

J 

(1) o14130 
01) 

1409 91M132 

(13 024132 
(13 

1410 514134 
> Wr) 

“15 on4i34 
(1) 

I4I1 91412€ 
i 
1) 01M136 

1412 C14140 

061051 
C01 

970216 
o0° 

001054 
000476 

CO1055 
063222 

001056 
056224 

901057 
O&62e5 

901060 
D432e7 

OO10E4 
003396 

03105 

MACY11 27(1006) 14-DEC-76 16:44 PAGE 8-1 PAGE: 
Ell 

TMTB--OUTPUT FIRST CHAR OF COUNT 

TMTB: 

TBO: 

-S8TTL TMTB--OUTPUT FIRST CHAR OF COUNT 

{oma GR. SELA!SP16 
MICPC=MICPC+1 
IF ION BR, IMM 
<MOVE !LOMAR! IMM! <SELA!SP168377>> 
FF 
‘MOVE! LOMAR! BR! <SELA!SP16)> 
-ENDC 
MEMINC IMM,3 ;WRITE MSG TMTED TO FLAGS 
MICPC=MICPC+1 
(MOVE! WRMEM! INCMAR! IMM! <3>> 

MEMINC BR,SELA!SP12 ;PICK UP MSGNO 
MICPC=MICPC41 
«MOVE ! HAMEN! INCMAR! BR! <SELA'SP12>> 

STATE MTC sADDRESS TMTR STATE 
MICPC=MICPC4+1 _ 
(MOVE 'WRIEBR! IMM! <TMTC-INIT8777/2) > 
SP BR, SELB, SP2 UPDATE IT 
MICPC=MICPC+1 
«MOVE! SPX! BR! SELB! SP2> 

OUTPUT <MEMX! INCMAR> , SELB! I8Al 
MICPC=MICPC+1 
«MOVE! WROUT!MEMX! INCMAR! <SELB! I8A1>> 

OUTPUT <MEMX! INCMAR> , SELB! IBAC 
MICPC=MICPC+1 
(MOVE! WROUT! MEMX! INCMAR! <SELB! IBR2>> 

SP MEMX SELB,SP7  ;HIGSH BYTE OF COUNT TC SP7 
MICPC=MICPC+1 
<MOVE ! SPX! MEMX! SELB! SP7> 

:GETPOINTER TC NEXT TMT LINK 

;WRITELOWBY TEOFADDRESS 

;WRITE HIGH BYTE OF ACCRESS 

:WAIT 70 MASK OFF MEM EXT. SITS 
sp IBUS , NPR, SPO 
MICPC=MICPC+4] 
<MOVE ! SPX! TBUS!NPR!SPO> 

BRWRTE IMM, 220 
MICPC=MICPC41 
«MOVE 'WRTEBR! IMM! (220) > 

SP BR, AANDB, SPC 
MICPC=MICPC+1 
«MOVE! SPX! BR! AANDB! SPO> 

SP IMM, 300, SP6 sMASK FOR MXT 
MICPC=MICPC$1 
/MOVE ! SPX! IMM! 300! SP&> 

BRWRTE MEMX! INCMAR, AANDB! SPE ; TURN OFF Cl2 
MICPC=MICFC+1



Fill 
SMoi1 SOOMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 FAGE 9-2 PAGE: 
OCIHGH.MAC 8 ©—-OB-DEC-76 11:34 TMTB--OUTPUT FIRST CHAR OF COUNT 

1) 214149 OS4666 (MOVE !WRTEBR! MEMX! INCMAR! <AANDB! SP&> > 
ha 

1413 014242 OUTPUT MEMX, SELB! TMTDAT sALSO WRITE COUNT TC TMTR SILS 
ae 001066 MICPC=MICPC+] 
4) ci4i42 942230 (MOVE! WROUT ! MEMX! “SELB! TMTDAT> > 
C)> 

1414) SL4144 BRSHFT :SHIFT BITS INTC CORRECT POSITICN 
1} N91067 MICPC=MICPC+1 
ah o14144 Adigeo (MOVE! SHF TBR! WRTEBR! SELB> 

1415 O14146 BRSHFT 
iD 901976 MICPC=MICPC+1 
1) OL4I46 901620 (MOVE! SHF TBR! WRTEBR! SELB> 
ads 

1416 914150 BRSHFT 
13 901071 MICPC=MICPC+1 
D) 04:59 601620 (MOVE! SHF TBR! WRTEBR! SELB> 

J 

14:7 014152 BRSHFT 
dq) go1n7e MICPC=MICPC+1 
(1) O14152 001620 <MOVE! SHF TBR! WRTEBR! SELB> 
vad 

1418 Ol4154 OUT BR, AORB! ONPR 
1) 901073 MICPC=MICPC+1 
Ch) 914154 961210 <MOVE ! WROUTX! BR! <AORB! ONPR> > 

1419 014156 SPBR MEN SELB. SP6 sLOWBYTE OF COUNT TC SPé 
<1) 001074 MISPC=MICPC+! 
(1) O141S6 043626 HOVE SPERX! MEMX! SELB! SP6> 

1439 061 LIF DF SLOW ©; #8###10/21/76 
1483 ALWAYS IDLE 
14 co -ENDC 
1423 201 IF NOF SLOW 7 eReRR1OC21-/ 76 
1424 014169 ALWAYS Tl 
(1) $1075 MICPC=MICPC+1 _. 
it) Ci4igo 6195464 < JUMP! AL KONGE <Ii- ~INITS3000#4> !<TL-INIT&777--23 > 

43s oof LENDS 1 
14a :
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014154 

214166 

914266 

014170 

C14:70 

014172 

014172 

024174 

wit 74 

OL4176 

314176 

$14200 

014208 

C14202 

014202 

014202 

014204 
14206 

34206 

24210 

014215 

Gisele 

061193 
111511 

001104 
ooC406 

903105 
363515 

OC: 

MALY11 
Gll 

27(1006) 14-DEC-76 16:44 PAGE 8-3 PRGE: 
TMTC--OUTPUT SECOND CHAR OF COUNT 

TMTc 

ics: 

.SBTTL TMTC--OUTPUT SECOND CHAR CF COUNT 

ARWRTE IMM, 77 “MASK TO CLEAR MXT BITS 
M°CPC=MICPCH] 
THOVES WA TEBR! IMM! (77> 

SPBR —s-BR,, AANDB, SP7 CLEAR THEM 
MICPC= MICPC+] 
<MOVE ! SPBRX! BR! AANDB! SP7> 

OUTPUT DP pele: TM*DAT> 
MICPC=MICP 
HOVE? ROUT! OP! (SELB! TMTORT> > 

BRWRTE IMM, TML8 
MICPC=MICPC4+1 
(MOVE! WRTEBR! IMM! < TML&> * 

;WRITE TO TMT SL 

:GET WRAPAROUND ADDRESS 

CMP BR, SP16 » WRAPRORUND 
NICBC=MIC MICPCS! 

UBTC!BR'SP16> 

2 10$ 
AICPCEMICPC+1 
JUMP! ZCOND! < LOS-INIT83009%4> !< 1C$-INIT8&7777E>> 

BRWRTE IMM,6 ;OFFSET TC NEXT TINK 
MICPC=MICPC$1 
«MOVE! WRIEBR! IMM! <&>> 

SP BR no, SP16 
MICPC=MICP 
«MOVE! SPX! BRIADL! SP16> 

;~PCA"E THE POINTER 

.IF DF SLOW 
STATE MTD 
ALWAYS XEXIT 

NOC 
IF NOF §LOk 
TSTATE TMTD 
MICPC=MICPC+1 —_ 
(MOVE 'WRIEBR! IMM! TMTO-INITS777~2>> 
MICPC=MICPC+1 
(MOVE 'SPX! BR! SELB! SP2: 
SEMAN rap Il ;e#e20CTOBER 29, 1976 

CSGMB! ALEONDE «T1- INI TS30COR4> $< TU-INITS?P77. 2° 

. ENOC 
BRWRTE IMM, TML1 © BACK To FIRST LINK 
MICPC=MICPCS1 
‘MOVE! WRTEBR! IMM! < TML1>> 

SP BR, SELB, SP16 
MICPCaMICPE+] 

3%



oMe.d COOME PROTOCOL IMPLEMENTATION 
oC ooh. MAC O6-DEC-76 11:34 

} 214212 063236 
9014214 

o14214 

Hi 
MACY11 27(1006) 14-DEC-76 16:44 FAGE 8-4 
TMTC--OUTPUT SECOND CHAR OF COUNT 

(MOVE! SPX! BR! SELB! SP 16> 

ALWAYS S§ 
MICPC=MICPC41 
«JUMP! ALCOND! <SS-INITS3OCC#4 !<SS-INITS777/72: «
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COCMP PROTOCOL 3 IMPLEMENTATION MACY11 27(1006) i4-DEC-76 16:44 PAGE 8-5 PAGE: 9138 
MAL S&c-4—% 11:34 TMTD--RESPONSE FIELD-NUMBERED MESSAGE 

.SBTTL TMTD--RESPONSE FIELD-NUMBEREGD MESSAGE 
D14216 TTD: STATE  TMTE 

oO1114 MICPC=MICPC4+1 
914216 oocSe4 HOVE! WRTEBR! IMM! CTHTE-INIT8777 2) ; 
014220 SP ECA, SP6 sADJUSRT COUNT FOR TWO'S COMPLEMENT 

mois MICPC= enrereeg 
314220 963!66 (MOVE! SPX! BR! DECA! SP&> 

914222 TDe 3NO OVERFLOW 
oCli16 MICPC= MICPC+1 _ 

O14222 111120  TUMP!CCOND! <TD2-INI TS3000#4) ! <TGE-INIT8777/2>> 

o14224 SP R DECA, SP? :DECREMENT HIGH BYTE OF CGUNT 
. P3125 MICPCSMICP 

c1y224 643167 THSVETSPXIBRE DECA!SP7> 

014226 sole TD2: Lona ent att ISP11 :RESP FIELD ADDR 19 MAR 
+ en "LEP ESATES 

014226 019171 Hove ConA! IMM! (ISP118377): 

(MOVE !LDMAR! IMM! <ISP11>> 
ooc ENOC 

614239 "03: OUTPUT MEMX, SELB! TMTDAT “WRITE IT TO SILO 
oc1121 MICPC=MICPC+] 

014230 042230 «MOVE !WROUT ! MEMX! <SELB! TMTDAT> > 

914232 XEXIT2: SP BR, SELB, SP2 
301122 MICPC=MICPC+1 

614232 63222 «MOVE! SPX! BR! SELB! SP2> 

014234 ALWAYS I} 
c01123 MICPC=MICPC41 

914234 reas <JUMP!ALCOND! <I L-INITS300C#4> !< T1-INIT877772»> 
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Jil 
BMC!L COSMP PROTOCOL IMPLEMENTATION MACYL1 27(1006) 14-DEC-76 16:44 PAGE 9-6 PAGE: 6139 
CCCHGH.MAC © OB-DEC-76 11:34 TMTE--NUMBER FIELD--NUMBERED MESSAGE 

1462 .SBTTL TMTE--NUMBER FIELD--NUMBERED MESSAGE 
1463 014236 TMTE: 
464 014236 301124 SPER IBUS, NPR, SPO READ NPR CONTROL REGISTER 

7 914236 ee on mere 0 ee 
th? 

2465 614240 BRO Il “BUSY - GET OUT 
WD 901125 MICPC=MICPC41 
1 o:4240 102053 < JUMP! BROCON! (I1-INIT83G00€4* ! <I1-INIT877772) > 

1466 014242 BRWRTE BR,SELA!SP12 
(13 991126 MICPC=MICPC+1 
t 014242 60Sie2 (MOVE! MWRTEBR! BR! <SELA!SP12>> 

1467 014244 OUTPUT, BR, <SELB! TNTOAT> -WRITE IT TO THE SILC 
ao) 001127 MICPC=MICPC41 
oe 014244 62230 MOVE TWROUT! BR! «SELB! TMTOAT>> 

ioe NEG ae STATE TMTr 
vad Ba = 

(1) OMe46 Bpaeas may EF MAYER? Imm? CTMTF- INIT8777/2)> 
1469 614259 ALWAYS TH3 
3 991131 MICPC=MICPC+1 
Lt) Q242S2. 11Ce90 < JUMP! ALCOND! <TH3-INIT83CO0#4 ! < TH3-INIT8777/2>>



K11 
OMC11 COCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 -FAGE 8-7 
DOIHGH.MAC  96-DEC-76 11:34 TMTF--NUMBERED MSG ADDRESS FIELD 

1473 .SBTTL TMTF--NUMBERED MSG ADDRESS FIELD 

1473 014252 TMTF: STATE TF1 

1) pagse SO Sve AOR my api-tnrar77 2 ‘ 4 « : ’ 1< - /2)» 
1444 Bt tses TF: SP Ms SELB, SP2 
1) 901133 MICPC=MICPC+1 
1) 014254 963222 (MOVE! SPX! BR! SELB! SP2> 
4 

1475 01425€ BRWRTE IMM. 1 :LOAD ADDRESS 
1) 901134 MICPC=MICPC$1 
(1) 214256 000401 <MOVE!WRTEBR! IMM! <1>> 
{ 

L476 lap .IF NOF SLOW 
1477 014260 TF3: OUTPUT BR. <SELB! TMTDAT>? 
(1) 001135 MICPC=MICPC+1 
1) 014260 062230 (MOVE 'WROUT! BR! <SELB! TMTDAT> > 
\ 

1478 014262 ALWAYS I} 
(1) 001136 MICPC=MICPC41 
() 014262 100454 «JUMP! QLCOND! <I 1-INIT83000#4> ? <IL-INIT37772>> 
\ 

1479 990  ENDC 
tyge 01 “IF OF SLOW 
1491 ALWAYS TMTAS 
1482 sos -ENGC
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014264 

014264 

014266 

014266 

21427C 

914270 

014272 

O1427e2 

014274 

014274 

014276 

014276 
G14300 

014390 

001141 
Ob2230 

001142 
Oe0S00 

001143 
ll2lb2 

001144 
000546 

001145 
119563 

Lil 
MACY11 27(10068) 14-DEC-76 16:44 FAGE 8-8 
TF1-NUMBERED MSG HEADER EOM 

TFl: 
.SBTTL TF1-NUMBERED MSG HEADER EON 
BRWRTE IMM.2 
MICPC=MICPC41 
THOVETRTEGRE IMM? <2> 

OUTPUT BR. <SELB!OTMTCO> 
MICPC=MICPC+1 
(MOVE! WROUT! BR! (SELB! OTMTCO> > 

OUTPUT BR, «SELB! TMTOAT> 
MICPC=MICPC+1 
UHOVE URGUT!GR! (SELB! THTDAT)> 

BRWRTE IBUS, IIBAL 
MICPC=MICPC+] 
(MOVE! WRTEBR! IBUS! <IIBAL>> 

BRO TMTF 1 
MICPC=MICPC+1 

PAGE: 

;EOM MASK TO BR 

;UPDATE TMTR CONTROL REGISTER 

;OUTPUT A GARBAGE CHAR 

:REAC LOW ORDER FROM INBA 

;IF 00D BYTE--BRANCH 

«JUMP! BROCON! < TMTF 1-INIT&3COO%4> ! CTMTF1-INIT877772>> 

STATE _TMTH 
MICPC=MICPC+1 
«MOVE !WRTEBR! IMM! < TMTH-INIT8777/2>> 
ALWAYS XEXIT 
MICPC=MICPC+1 
«JUMP SALCOND! < XEXIT-INITS3000%4> ! < XEXIT-INITS777/2>> 

O14)



M11 
OMC11 DDCHP PROTOCOL IMPLEMENTATION MACY1! 27(1006) 14-DEC-76 16:44 PAGE 8-9 PAGE: oOl4e 
NOCHGH.MAC  O6-DEC-76 11:34 TFI-NUMBERED MSG HEADER EOM 

1493 s SELSRERHRREETIME CRITICAL PATH--MODIFY WITH GREAT CARE 
1434 .SBTTL TMTH--ROUTINE TO OUTPUT DATA CHARACTERS 

1496 014302 TH:  §PBR _IBUS NPR, SPO sREAD NPR CONTROL 
ii) 001146 MICPC=MICPC+1 
My 014302 123600 <MOVE! SPBRX! IBUS! NPR! SPO} 

1497 001 JF NOF SLOW 
1498 014304 BRY i sIF RECV NPR --PROCESS 
C1) 001147 MICPC=MICPC+1 
1} 014304 113151 < JUMP! BRUCON! (S$-INIT&3000%4> ! <S$-INIT8777/2>> 

1499 000 .ENDC 
1500 014306 BRO ;IF NPR IN PROGRESS --BRANCH 
(1) 001150 MICPC=M robes) 
(1) 014306 102054 «JUMP! BAGCONE <I1- ~INIT83000#4> ! <I1-INIT&777/2>> 

1591 014310 S$: OUTPUT IBUS, <INDAT1! TMTDAT> sWRITE THE EVEN CHAR TO TMT SILO 
(1) 001151 MICPC=MICPC+1 
(1) 014310 d22010 (MOVE! WROUT! IBUS! <INDATL! TMTDAT>> 

1502 014312 SP IBUS, IIBA1, SPO ;READ LOW BYTE OF BA TO SP 
C1) 001152 MICPC=MICPC+h 
C1) 014312 023100 <MOVE! SPX! IBUS! IIBAL!SPO> 

1553 014314 OUTPUT BR, «INCA! IBAL> ;OQUTPUT INCREMENTED BA 
(1) 001153 MICPC=MICPE41 
(1) 014314 062064 «MOVE! WROUT! BR! <INCA! IBAL> > 

1504 O14316 sp BR, DECA, SPE sDECREMENT CHARACTER COUNT 
(1) 901154 MICPC=MICPC+1 
(1) 014316 063166 «MOVE! SPX! BR! DECA! SP&) 

1505 014320 C THE :NO OVERFLOW 
(1) 001155 MICPC=MICPC+1 
rh) 014320 111160 UTNE T COON! THE INIT&3000%4> !< THE-INIT8777/%2>> 

1506 014322 SP BR, DECA, SP7 sDECREMENT HIGH BYTE OF COUNT 
(1) 001156 MICPC=MICPC+Ii 
(1) 014322 063167 <MOVE! SPX! BR! DECA! SP7> 

) 

1507 014324 2 HEH sBYTE COUNT ZERO 
(1) 001157 MICPC=MICPC41 
(1) 014324 115407 _ CJUMP! 2COND! CHEH1-INIT83000%4> ! <HEH1-INIT&777/2>> 

1508 014326 THE: 
1509 001 .IF NOF SLOW 
1510 014326 BRWRTE IBUS. TMTCON ;READ TMTR CONTROL CSR 
C15 091160 MICPC=MICPC+1 
C1) 014326 O20620 (MOVE! WRTEBR! IBUS! <TMTCON> > 

1511 014330 BRY TH :IF MORE ROOM IN SILO--BRANCH 
C1) 001161 MICPC=MICPC+1 
C1) 014330 113165 < JUMP! BRYCON! < THO- INI T&83000%4> ! « THO-INIT8777-2>> 
va) 

1siz 990 -ENOC
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MAC 

014332 

014332 

014334 

014334 

014336 

014336 

014340 

014340 

014340 

01434e 

014342 

014344 

014344 

014346 

014346 

014350 

014350 

0143S2 

0143Se2 

014354 

014354 

014356 

014356 

014360 

014360 

O6-DEC-76 11:34 

001162 
oo0SéS 

001 

009 
001 

001162 
062222 

001164 
100454 

000 

001 

000 

001165 
022030 

001166 
23100 

001167 
062064 

001175 
123600 

MACY11 27(1006) 14-DEC-76 16:44 PAGE 8-10 PAGE : 
Nil 

TMTH--ROUTINE TO OUTPUT DATA CHARACTERS 

TMTF 1: 

XEXIT: 

TMTHO: 

THY: 

THE: 

TH?7: 

STATE —_TMTHO 
MICPC=MICPC+1 
CHOVE 2 URTEGR® IMM! CTHTHO-INIT8777/e)) 
IF 
ALuays XEXIT 
~ ENDC 
.IF NOF SLOW 
SP BR, SELB, SPe 
MICPC=MICPC+1 
«MOVE! SPX! BR! SELB! SP2> 

ALWAYS 11 
MICPC=MICPC+1 
«JUMP! ALCOND! <I 1-INITS3000#4> ! <11-INIT&777/2>> 

. ENDC 

;STORE NEW TRANSMIT STATE 

: SLOW 
SPBR TBUS, NPR, SPO ;NPR BUSY 

I BUS, <INDAT2! TMTDAT> ODD CHAR TO SILO 
MICPC=MICPC+i 
<MOVE!WROUT! IBUS! <INDAT2! TMTDAT> > 

SP IBUS, IIBAL, SPO 
MICPC=MICPC+I 
«MOVE! SPX? IBUS! IIBAL! SPO> 

OUTPUT BR, <INCA!IBAL> 
MICPC=MICPC+1 
(MOVE! WROUT! BR! <INCA! IBAL>> 

C HOINCH 
MICPC=MICPC+1 
« JUMP! CCOND! <HOINCH-INIT&3000#4> ! <HOINCH-INIT8777/2)> 

sp BR. DECA, SPE ;DECREMENT CHARACTERCOUNT 
MICPC=MICPC41 
«MOVE! SPX! BR! DECA! SP6> 

C TH? :NO OVERFLOW 
MICPC=MICPC+1 
« JUMP! CCOND! ¢TH7-INIT&3000%4> ! <TH7-INIT877772>> 

SP BR. DECA, SP7 sDECREMENT HIGH BYTE OF COUNT 
MICPC=MICPC+1 
«MOVE ! SPX! BR! DECA! SP7> 

;READ LOk BYTE TO BA 

;OUTPUT THE INCREMENTED BA 

Z HEH] ;BYTE COUNT ZERO 
MICPC=MICPC+1 
«JUMP! ZCOND! <HEH1-INIT&83000%4> ! <HEHI-INIT877772)> 

SPBR TRUS NPR, , 9P0 :READ NPR PEGISTER 
MICPC=MICPC+ 
«MOVE ! SPBRX! IBUS! NPR! SPO> 

0142



Ble 
DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 FAGE 8-11 PAGE: 2144 
DCCHGH.MAC  O8-DEC-76 11:34 TMTH--ROUTINE TO OUTPUT DATA CHARACTERS 

(1) 
1535 001 .IF NOF $LOW 
1536 014362 BRO THe :IF NPR BUSY WAIT TC GO 
1) 001176 MICPC=MICPC+1 
1) 014362 112205 < JUMP! BROCON! < THE- INI T83000%4> ! < TH2-INIT&777/2> » 

1537 ooo .ENDC 
1538 014364 STATE TMTH 
(1) 001177 MICPC=MICPC+1 
(1) O14364 OO0S46 «MOVE! WRTEBR! IMM! <TMTH-INIT8777 72> > 

1539 014366 TH3: SP BR, SELB, SP2 -SAVE TSTATE 
(1) 001200 MICPC=MICPC+1 
1) O14366 063222 <MOVE! SPX! BR! SELB! SPe> 

:540 014370 TH3X:  BRWRTE IMM, 1S6 ;CLEAR CO AND Cl 
(1) 001201 MICPC=MICPC41 
(1) 014370 o00S56 (MOVE 'WRTEBR! IMM! <156>> 

3 

IS41 014372 SP BR, AANDB, SPO ;CLEAR THE BITS 
(1) 901202 MICPC=MICPC+1 
(1) 014372 063260 «MOVE! SPX! BR? AANDB! SPO» 

1542 014374 OUT BR, «INCA! ONPR> 
(1) 001203 MICPC=MICPC+1 
(1) 014374 061970 (MOVE! WROUTX! BR! < INCA! ONPR> > 

1543 014376 ALWAYS I1 
(1) 601204 MICPC=MICPC+1 
1) 014376 1004S4 «JUMP? ALCOND! <I1-INIT&3C0084> !<11-INIT8&77772>> 

a 

1S44 001 .IF NDF $LOW 
1545 014400 THe: TSTATE TH? 
(1) 901205 MICPC=MICPC+1 
(1) 014400 000575 (MOVE! WRTEBR! IMM! <TH7-INIT8777 2 > 
(1) 001206 MICPC=MICPC+1 
(1) O14402 063222 (MOVE! SPX! BR! SELB! SP2> 

1546 014404 ALWAYS Ti 
1} 001207 MICPC=MICPC+1 
(1) 024494 1900454 < JUMP? ALCOND! <I1-INIT&3000#4> § <I1-INIT8777/2>> 

1547 coo .ENOC 
12/8 p RERRERKRRERKEKEND TIME CRITICAL PQTHRREHERAERES HERES ERELERE RAE LES 

,



Cle 
DMC11 DOCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 FAGE 8-le PAGE: O14S 
OCCHGH . MAC O6-DEC-76 11:34 TMTI--SEND UNNUMBERED TYPE FIELD 

iSS] .SBTTL TMTI--SEND UNNUMBERED TYPE FIELD 
15Se Cl14406 TMTI: LOMA IMM,T ;ADORESS OF TYPE FIELD TO MAR 

: 0012i0 MICPC=MICPC+1 
: 001 ~IF IDN IMM IMM 
‘ 014406 O101S1 CMOVE!LOMAR. IMM? <T8377>> 
( 1 

<MOVE®LDOMAR! IMM! <T>> 
.ENOC 

001216 MICPC=MICPC+1 
Oi44ee 11052! ¢ JUMP! ALCOND! <TD3-INITS30008#4> !< TOS-INIT&777/2>> 

13 
1) 
1) 
1} 

1) 
WD) ooo 
( 

1553 O14410 SP MEMX , SELB, SP6 ;COPY IT TO SP& 
(1) 001211 MICPC=MICPC+I 
(1) LMH19 043226 (MOVE! SPX! MEMX! SELB! SP6> 
4a 

1554 O1441e2 STATE _IMTJ 
(1) 091212 MICPC=MICPC+1 
(1) 14412 O00€14 (MOVE SWRTEBR! IMM! <TMTJ-INIT8777/2>> 

1555 O14414 ALWAYS TO3 
(1) 001213 MICPC=MICPC+1 
1} OUMNH 110521 JUMP! ALCOND! <TC3-INIT83000#4> !< TD3-INIT8?777/2)> 
{ 

1S56 ; 
iss? "SBTTL TMTJ--SEND SUB-TYPE FIELD 
1558 014416 TMTJ: LOMA —_IMM,ST ADDRESS OF SUS-TYPE FIELC TO MAR 
<1) 001214 MICPC=MICPC41 
(1) 001 IF TDN IMM, IMM 
dh) 014416 o1c15e2 (HOVE!LOMAR! IMM! <ST8377>> 
ro . 

(1) <MOVE!LOMAR! IMM! <ST>> 
CL) 000 -ENDC 

4 

1559 014420 STATE _TMTK 
(13 001215 MICPC=MICPC+1 
(1) ol4420 000617 (MOVE !WRTEBR! IMM! CTMTK-INIT&?7772) > 

1$60 Ol4ee ALWAYS TD3 

1) 
oe



Die 
DMC11 COCMP PROTOCOL IMPLEMENTATION MACYL] 27(1006) 14-DEC-76 16:44 FAGE 8-13 PAGE: O14 
DCSHGH.MAC  C6-DEC-76 11:34 TMTK--OUTPUT RESPONSE FIELD (UNNUMB MSG) 

1562 .SBTTL TMTK--OUT®UT RESPONSE FIELD (UNNUMB MSG) 
' 

1564 O14424 TMTK: BRWRTE IMM.3 :WRITE A 3 TO BR 
(q} 001217 MICPC=MICPC$1 
1) 014424 9o0G403 (MOVE! WRTEBR! IMM! <3>> 

1565 024426 NOP BR. SUB, SP& sIF TYPE LESS THAN 3 
-1) 901220 MICPC=MICPC41 | 
hi 014426 OB034E <BR! SUB! SP6> 
4 

1S65 014430 TSTATE TMTL 
(1) 001221 MICPC=MICPC+1 . 
(1) 014430 9090625 (MOVE! WRTEBR! IMM! <TMTL-INIT&8777“2)> 
(1) 001222 MICPC=MICPC+1 
<1>) OL4432 063222 (MOVE! SPX! BR! SELB! SP2> 

i567 014434 C TMTLO 
(1) 001223 MICPC=MICPC+1 
(1) 314434 111232 «JUMP! CCOND! < TMTLG-INITS3000%4> ! < TMTLO-INIT38777/2> > 

1S69 14436 ALWAYS TDe 
(1) 001224 MICPC=MICPC+1 
ch) 014436 11052c CJUMP!ALCOND! < TD2-INIT&3000#4> ! < TD2-INIT8777.2>> 

1569 : 
1570 "SBTTL TMTL--UNNUM@ MSG NUMBER FIELD 
1571 OL4440 TMTL: STATE TMTM 
C1) 001225 MICPC=MICPC+1 7 
(1) 014440 000637 (MOVE! WRTEBR! IMM! <TMTM-INIT&777/2 > 
(1) 001226 MICPC=MICPC+1 
(1) OL4442 063222 “MOVE ! SPX! BR! SELB! SP2> 

1572 O14444 BRWRTE IMM, 3 
(1) 001227 MICPC=MICPC41 
Ch) o14444 9 gO0463 (MOVE! WRTEBR! IMM! <3>> 

J 

1$73 014446 CMP BR, SP6 :IS MESSAGE REP 
(1) 901230 MICPC=MICPC+1 
) O14446 060366 <SUSTC HBR? GPE) 

1574 Gi44SO z TMTL1 YES 
(1) 001231 MICPC=MICPC41 
(1) O144S0 111635 (JUMP! ZC:OND! <TMTLI-INIT82000%4* ! <TMTLI-INITS$777/2> > 

i$75  O144Se2 TMTLO: BRWRTE IMM,O SADORESS CONTNAT OF ZERC 
(13 901232 MICPC=MICPC+1 
(1) o144s2 o0o4c0 (MOVE 'WRTEBR! IMM! <> > 
oe 

1576 001 IF GF SLOW 
1577 ALWAYS TMTAS 
1578 900 .ENOC 
1579 O01 “IF NOF SLOW . 
1580 O144s4 OUTPUT BR, <SELB! THTDAT> :SEND IT OUT 
(1) 991233 MICPC=MICPh+1 
1) QI44S4 D62230 <MOVE !WROU™! BR! «SELB! TMTDAT>> 

1581 Cly4s6 ALWAYS I1 sBACK TC IDLE LOOP 
oo 201234 MICPC=MICPC+1



Ele 
OMC21 COCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) I4-DEC-76 16:44 FAGE 8-14 
BCCHSH.MAC © OB-DEC-7S 11:34 TMTL--UNNUMB MSG NUMBER FIELD 

1) Cl44S6 «100454 <JUMP!ALCOND! <I1-INIT&300C#4> ! <I1-INIT877772-> 
\ 

1586 coo -ENDC 

i584 C14460 ° tmTL1: BRWRTE BR, DECAISPL2 sWRITE & RESPONSE 
(1? 9231235 MICPC=MICPC41 
1) 314460 960572 (MOVE! WRTEBR! BR! <DECA!SP12°> 

1585 o14462 ALWAYS TMTAS 
21) 901236 MICPC=MICPC4+1 
fi; O14462 0 TNL <JOMP!ALCOND! < TMTAS-INITS3000%4> ! < "MTGS-INI"3777/2>> 

et sf : ,
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MAC 

C14464 

14464 
C14466 

L4466 

014470 

014470 

014472 

014472 

014474 

014474 

024476 

Oi4476 

914500 

014500 

014592 

614502 

014S04 

014504 

014506 

014506 

0:45:0 

01451C 

O:451e 

C14sle 

ol4S14 

14514 

014516 

C4516 

SOCMP PROTOCOL IMPLEMENTATION 
O6-DEC-75 11:34 

001237 
009641 

90124C 
110533 

001241 
coc40e 

001242 
062231 

001243 
082232 

201244 
coc404 

COle4S 
063719 

001246 
960530 

901254 
1tMPces 
eeowwwe 

Fle 
MACY11 27(1006) 14-DEC-76 16:44 PAGE 8-15 PAGE: 9148 
TMTM--UNNUMB MSG--STRTION ADDRESS 

.SBTTL TMTM--UNNUMB MSG--STATION ADDRESS 
STATE _TNEOM 
MICPC=MICPC+1 
«(MOVE !WRTEBR! IMM! < TNEOM-INIT8&77772)> 
ALWAYS Tre 
MICPC=MICPC+1 
< JUMP! ALCOND! < TFe-INIT&300C#4> 2 < TFA-INITS77772>> 

BRWRTE IMM.2 sENC OF MESSAGE TO SR 
MICPC=MICPC41 
(MOVE! WRTEBR! IMM! <2>> 

OUTPUT BR. <SELB!OTMTCO> 
MICEC=MICPC+1 
<MOVE!WROUT! BR! “SELB! OTMTCO) > 

OUTPUT 8R, <SEL9! TMTOAT> :QUTPUT A GARSAGE CHARACTER 
MICPC=MICPC+] 
«MOVE !WROUT! BR! <SELB! TMTOA™>> 

BRWRTE IMM,4 ;SE~ JP LINE HAS GONE ISLE MASK 
MICPC=MICPC+1 
(MOVE! WRTEBR! IMM! <4>> 

SPBR  _—BR, AORB, SP10 ;UPDATE LINE STATUS WORD 
MICPC=MICPC+! 
«MOVE ! SPBRX! BR! AORB! SPIC> 

BRWRTE BR. AA!SPLO -SHIFT STATUS LEFT 
MICPC=MICPC+1 
(MOVE! WRTEBR! BR! <AA!SP1O>> 

BR? 10$ ; IF HCX SET---BRANCH TO CLEAR CK TS SENC 
MICPC=MICPC+1 
«JUMP! BR7CON! < LOS-INTT8300084) !« LOS-INIT8&77772>> 

BRWRTE IMM. 376 sMASK TC TUQN OFF UNNUMB PENCOINS 
MICPC=MICPCH1 
(MOVE ! WRTEBR! IMM! <376>> 

SP BR ,AANDB, SP10 :MASK TO LINE STATUS woORD 
MICPC=MICPL+1 
(MOVE! SPX! BR! AANDB! SP10> 

ALWAYS TEOMe 
MICPC=MICPC+1 
<« JUMP? ALCOND! « TEOM2-INI "8300024 §< TECM2-INITS777/2>> 

BRWRTE IMM,176 ;CLEAR 9K TG SENG AND JNNUMB PENPENDING 
MICPC=MICPC+1 
(MOVE! WRTEBR! IMM! <176>> 

ALWAYS 5$ 
MICPC=MICPC+1 
<JUMPPALCOND! «S$-INITS3CCC#4: §<S§-INITS777~2. >
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Gle 
MACY11 27(1906) L4-DEC-76 16:44 FAGE 8-16 
TIMSRV--TIMEGUT ROUTINE--SENDS REP 

-SBTTL TIMSRV--TIMEOQUT ROUTINE--SENCS REP 

"ENABLE LSB , 
BRWRTE IMM, 177 :MASK OFF 9R REG 
MICPC=MICPC#1 
<MOVE !WRTEBR! IMM! <177%> 

;RESET TIMER---SLICK MCVE 
7 BY WRIT “SINCE TIMER IS RES 

"A 1 AND THE EXPIRA 
“LIKE 1--V3ILA 

OLIT BR, <AANDB! OBR» SANG THE BIT ON 
MICPC=MICPC+1 
(MOVE ! WROUTX! BR! “ARNDS! OBR> > 

BRWRTE BR, SELA!SP! SREAC STATUS 3YTE 
MICPC=MICPC+1 
(MOVE !WRTEBR!BR! <SELA!SP1>> 

BRO IDLE 
MICPC=MICPC+1 
(JUMP! BROCON! < IOLE-INITS30C0#4> $< IDLE-INIT877772>> 

3R? IOLE ;IF IN MAINT. MOCE DISABLE TIMER 
MICPC=MICPC+1 
< JUMP! BR7CON! < IOLE-INITS3000#4> !< IOLE-INITS777/27 > 

SP BR,DECA,SP1S -DECREMENT THE COLNTER 
MICPC=MICPC+1 
(MOVE! SPX! BR!DECA!SP1S> 

Z 20s ;IF ALL ONES HAS EXPIRES 
MICPC=MICPC+1 
< JUMP! ZCOND! <20S-INIT&83000%4> ! <2C§-INIT877772)> 

BRWRTE BR, SELA!SP1O ;READ LINE STATUS 
MICPC=MICPC+1 
(MOVE! WRTEBR! BR! <SELA!SP10>> 

BRI TABUPD ;NUMBEREC MESSAGE IN PROGRESS 
MICPC=MICPC+1 - 
«JUMP! BRICON! < TABUPD-INIT83009%4> ! « TABUPD-INIT8?777/2)> 
BRO _TABUPD :UNNUMBMSGIN PROGRESS 
MICPC=MICPC+1 _ 
< JUMP! BROCON! < TABUPD-INITS3000#4> ! < TABUPD-INIT877772> > 

ALWAYS IDLE sELSE BACK TD IDLE LOOP 
MICPC=MICPC+1 
< JUMP! ALCOND! < IOLE-INIT83CO0#4> !< IDLE-<NITS777-2%> 

BRWRTE IMM,2 , 
MICPC=MICPC41 
(MOVE !WRTEBR! IMM! (29>



Hle 
SMol1 COSMP PROTOCOL IMPLEMENTATION MACYL1 27(1006) 14-DEC-76 16:44 FAGE 8-17 PRSE: 215¢ 
SCcHGH.MAC © OB-DEC-76 11:34 TIMSRV--TIMEOUT ROUTINE--SENDS REP 

1624 914550 SP BR, SELB,SP1S sRESET THE TIMER TICK COUNT 
vt) 091271 MICPC=MICPC+1 
23: O1YSSC 063235 (MOVE! SPX!BR!SELB!SP1S: 

1625 001 IF NOF SLOW ; 
1626 14552 BRWRTE IMM 201 sSET 9K TO SEND ANC 
2) 901272 MICPC=MICPC41 
-1) C14552 S00EC: (MOVE! WRTEBR! IMM! <201>> 

1627 O14sSY SPBR _BR.AORB,SPIC sUNNUM MSG PENDING 
7S) 901273 MICPC=MICPC+1 
(4) OINS54 063710 <MOVE! SPBRX! BR! AORB! SP 19> 
(i> 

1629 oce ENDC 
1629 ay "Tf OF SLOW . ; 
1630 BRWRTE DP, <SELA'SP1O> :REAC LINE STATUS woRS 
1831 oc “ENDC 
1632 014556 BRSHFT 
(1) O01274 MICPC=MICPC+1 
1) CINSSE OOl620 (MOVE! SHF TBR! WRTEBR! SELB> 

1643 014560 BRY BS! -IF IN START MCDE--BRAN. 
Oh) 031275 MICPC=MICPC+1 
:$) 914860 193113 “JUMP! BRYCON! <BS1-INIT&83CO0#4> !<BS1-INIT8777/2) > 

1634 O14562 BRWRTE BR,DECA!SPl2 :GET LAST NUMBER SENT 
1) 9012? MICPC=MICPC+; 
+) o14S6e O60S72 (MOVE! WATEBR! BR! <DECA!SPi2>> 

1635 014564 CMP BR SP17 :COMPARE T2 LAST ACKEC 
1) 061277 MICPC=MICPC+1 
cL) OLYSE4 06037 <SUBTC!BR!SP17> 

1636 O14S66 2 SNDACK :IF EQ --SEND ACK 
1) 021300 MICPC=MICPC+] 
iL) 014566 111732 (JUMP! ZCONL! <SNDACK-INIT$3000%4> ! < SNDACK-INIT877772) > 
ae 

1637 014579 TIME: LOMA _IMM,T sLOAD ACDRESS oF TYPE ©ZEL3 IN UNNUMB Sx 
(1) 991301 MICPC=MICPC41 
GQ) 001 IF ION IMM, IMM 
ch) 014575 01015) (HOVE !LOMARE IMM! <78377> > 

(1) MOVE! LOMAR! IMM! <T>> 
(1) 000 ENDO 

1638 014572 MEMINC IMM,3 -LOAD REP TYPE 
(1 001352 MICPC=MICPC+1 
CG; o14572 016903 (MOVE! WRMEM! INCMAR! IMM! < 3> 

1639 314574 MEMINC IMM, 300 ;ZERO THE SUB-TYPE 
(1) 001302 MICPC=MICPC$1 
(1) 014574 016709 <MOVE! WRMEM! INCMAR! IMM! <309>- 
oe) 

E40 914S7E Loma ’ IMM, REPCS sCUMULATIVE REPS RECD 
or 00:204 MICPC=MiCPCS1 
ae falapl IF IDN IMM, IMM
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C10015 

900 

N01a05 
943220 

001306 
962460 

001397 
O01 

£19903 

900 

091312 
C40E20 

001311 
061620 

361312 
062620 

Ile 
MACY11 27(1006) 14-DEC-76 16:44 FAGE 8-18 
TIMSRV--TIMEGUT ROUTINE--SENDS REP 

MOVE!LDMAR! IMM! <REPCSB377> > 

<MOVE!LDMAR! IMM! <REPCS> > 
ENOC 

sp MEMX. SELB, SPO 
MICPC=MICPC+1 
«MOVE ! SPX! MEMX!? SELB! SPO> 

MEM BR, INCA!SPO 
MICPC=MICPC41 
<MOVE! WRMEM! BR! CINCA!SPO> > 

LOMA IMM. REPST 
MICPC=MICPC41 
.1F ION IMM, IMM 
HOVE !LOMAR! IMM? «REPST8377> 
IFF 
«MOVE! LOMAR! IMM! <REPST> > 
. ENDC 

BRWRTE MEMX SELB 
MICPC=MICPC+l 
(MOVE ! WRTEBR! MEMX! <SELB>> 

BSHF TB 
MICPC=MICPC+1 
«MOVE! SHF TBR! SELB! BR> 

MEM BR, SELB 
MICPC=MICPC+1 
(MOVE !WRMEM! BR! <SELB> > 

BRO RTHRES 
MICPC=MICPC+1 

PAGE: 

:COPY IT TO SPO 

; INCREMENT IT 

;ADDRESS OYNAMIC REP COUNTER 

;COPY IT TO THE BR 

< JUMP! BROCON! <RTHRES-INIT&3009#4> ! «<RTHRES-INITS77772> > 

.IF DF SLOW 
BRWRTE IMM, 201 
SP BR, AORB,SP1O : OR 
~ENDC 
ALWAYS IDLE 
MICPC=MICPC+1 

:MASK FOR OK TO SEND 
;0R IT IN 

«JUMP! ALCOND! <IDLE-INITS3000#4*!< TOLE-INITS?77 72 > 

.OSABLE LSB



Jle 
OMoL} ons SMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 FAGE 9-19 PAGE: 
DDSHSH.MAC  O6-DEC-76 11:34 TIMSRV--TIMEOUT ROUTINE--SENDS REP 

1656 014620 TEOM: BRWRTE IBUS,UBBR 
(1) 001315 MICPC=MICPC41 
ch) o14620 120620 (MOVE 'WRTEBR! IBUS! <UBBR> > 

i887 014E22 BRO NXMERR ;NON-EXISTANT MEMORY 
(13 991316 MICPC=MICPC+1 
se 014622 106351 < JUMP! BROCON! <NXMERR-INI T83000%4> ! <NXMERR-INIT&777/2) » 

1658 014624 BRWRTE IMM.2 ;EOM TO BR 
(1) 001317 MICPC=MICPC4I 
1) 014624 90042 (MOVE! WRTEBR! IMM! <2) > 

1659 014626 OUTPUT BR, <SELB!OTMTCO> :WRITE TMTR CONTROL 
CL, 001320 MICPC=MICP PC+l 
Ch) 014626 062231 (MOVE !WROUT! BR! <SELB!OTMTCO> > 

1560 014630 OUTPUT BR. <SEL93! TMTDAT> ;WRITE GARBAGE DATA 
(1) 001321 MICPC=MICPC+1 
(1) 014630 062230 (MOVE! WROUT! BR! <SELB! TMTDAT> > 

i661 014632 BRWRTE BR, SELH!SP1 »OKECK FOR BCOT MODE 
13 901322 MICPC=MICPC41 
(1) 914632 ds0601 (MOVE! WRTEBR!BR! <SELA!SP1>> 

1652 914634 BR? BTEOM :---IF SET IS MAINT MSG 
1) 001323 MICPC=MICPC+1 
1) 914634 i13762 «JUMP! HASCONE <BTEOM-INITS3009%4> # <BTECN-INIT8777/2)> 
ta 

2663 014636 sp BR, INCA, SP12 » INCREMENT THE MESSAGE NUMSER 
Ci) 901324 MICPC=MICPC+1 
1) G14636 963072 (MOVE! SPX" BR! INCA! SP12> 

J 

1664 OL468C TEOML: LOMA BR,SELG!SP16 -ADDRESS LAST TMT LINK 
1) 001325 NICPC=MICPC #1 | 
Cj 901 IF ION BR 
(1) Hove! LCRAR! IRM! (SELA!SP1S8377) 

(1) C4640 O70216 <MOVE! LOMAR! BR! <SELA!SP16>> 
(1) coo .ENOC 

1665 oO14642 BRWRTE MEMX, SELB 
C1) 001326 MICPC=MICPC+1 
(1) 014642 O40620 (MOVE !WRTEBR! MEMX! (SELB> > 

1666 O14644 BRO TEOM2 
Ch) 001327 MICPC=MICPC+1 
C1) C14644 112340 < JUMP! BROCON! < TEOM2- INI T83000%4> ! < TEOM2-INIT8777/2>> 

} 

1667 O14646 TEOM3: ®BRWRTE IMM,37S -TURN OFF MESSAGE PENDING ' 
(1) 001330 MICPC=MICPC41 na 
(1) 014646 000775 «MOVE !WRTEBR! IMM! 37S) > 

1668 014650 SPBR BR AANDB, SP10 : 
CT} 001331 MICPC=MICPC+1 
oe Si46S0 CE3670 <MOVE ! SPBRX! BR! AANDB! SP1C°



Kle 
DMC11 DOCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 FAGE 8-20 PAGE: 9152 
DOSHGH.MAC  O6-DEC-76 11:34 TIMSRV--TIMEOUT ROUTINE--SENDS REP 

1669 O146S2 BRO TEOM2 ; IF UNNUMB PENDING--GO AWAY 
1) 001332 MICPC=MICPC+1! 
+) o146S52 112340 «JUMP! BROCON! < TEOM2- INI T&3000%4> ! <TEOM2-INIT8777/2> > 

is?) .SBTTL SNOACK--ROUT INE TO SEND AN ACK 
1671 914654 SNOACK: LOMA MM, 
<1) 901333 MICPC=MICPC41 
1) alapl .IF ION IMM, IMM 
i) 014654 91015) MOVE !LOMAR! IMM! (183779 ~ 
4 ° 

1) <MOVE!LDMAR! IMM! <T>> 
Ch) 006 -ENOC 
4 

1672 O146S6 MEMINC IMM. 1 
(1) 001334 MICPC=MICPC41 
(1) 014656 016401 (MOVE! WRMEM! INCMAR! IMM! .1>> 
( 

1673 014660 BRWRTE IMM,S 
1j 001335 MICPC=MICPC4$1 
1) 014660 o00405 (MOVE! WRTEBR! IMM! <S>> 

1674 O14662 SA: MEMINC IMM, 300 
C1) 001336 MICPC=MICPC41 
ch) 014662 016790 «MOVE! WRMEM! INCMAR! IMM! <300>> 
C1) 

1675 014664 SA3: SP BR, AORB, SP10 
(1) 001337 MICPC=MICPC41 
1) OL4664 063310 (MOVE! SPX! BR! AORB! SP1O> 

1676 ; 
1677 O51 "IF OF $LOW 
1678 TECM2: STATE TMTA 
1679 ALWAYS XEXIT 
1680 ooo -ENDC 
ib@l 001 “IF NOF $LOW 
1682 014666 TEOM2: TSTATE TMTA 
Ch) 901340 MICPC=MICPC+1 
(1) GL4Y666 000403 <MOVE !WRTEBR! IMM! < TMTA-INIT377? “2>> 
(1) 001341 MICPC=MICPC+1 
(1) 014670 063222 (MOVE !SPX!BR!SELB! SP2> 

1683 014672 ALWAYS Ti 
(1) 001342 MICPC=MICPC+1 
(1) 014672 100454 «JUMP! ALCOND! <I1-INIT83000#4> ! I1-INIT877772>> 

1684 oco  ENDC 
1685 014674 FJOGE: BRWRTE IBUS,NPR :READ NPR CONTRCL 
a) 001343 MICPC=MICPC+I 
Gh) 014674 120600 (MOVE! WRTEBR! IBUS! <NPR> > 

1686 914676 BRO IDLE :IF NPR GOING---LEAVE 
es) 001344 MICPC=MICPC+1 
(1) 014676 102051 < JUMP! BROCON! < IDLE-INIT83000#4> ! « IDLE-INIT8777"2>> 
oj 

1687 014700 BRWRTE BR!LOMAR, SELA'SPY :LOAD THE MAR 
ova 001345 MICPC=MICPC41 
‘L) 214705 6070634 <MOVE! WRTEBR! BR!LDMAR! <SELA!SP4> >



OMC11 open PROTOCOL 2 
5OZHGH 06-DE 

(1) 
1688 C14702 
St 001346 
(1) o147o2 103520 

1688 014704 
1) 001347 
W) 014704 936400 
{ 

1690 014706 
ci) 001350 
) 014706 036420 

1691 014710 
(i) 001351 
a) 014710 oago4o2 

2692 014712 
C1) 001352 
CD) 014712 63004 
t 

1693 O14714 
(1) 091353 
MD) O14714 023100 
( 

1694 914716 
(1) 001354 
1) 914716 O62004 

1695 014720 
21) 901355 
1) 014720 023120 

1696 014722 
(i) 001356 
1) 014722 062105 
61 

1697 014724 
(1) 001357 
M) 014724 [29200 

} 

1698 014726 
(1) 001360 
(1) 014726 105363 

1699 014730 
C1) 901361 
C1) 014730 110601 

1700 014732 
1) 001362 
() 014732 000774 

1701 014734 
at 001363 
‘t> 214734 063270 

MPLEMENTATION 
C-76 11:34 

MACY11 27(1006 
SNORCK--ROUTIN 

BTEOM: 

) 14 
E TO 

BR? BSe 
MICPC=MICPC+1 

:44 PAGE 8-21 PASE : 

;IF SET - READ BACK ALL 200 

«JUMP! BR7CON! <BS2-INIT83000#4 ! <BS2-INIT8&777/2>> 

MEMINC IBUS, INDATL 
MICPC=MICPC+1 

MEMINC ius INDAT2 
MICPC=MICPC+1 
(HOVE! WRMEM? INCNAR! IBUS! « INDAT2> 

;UPDATE---UNIBUS ADDRESS BRWRTE IMM.2 
MICPC=MICPCHI 
(MOVE! WRTEBR! IMM! <2>> 

SP BR, ADD, SPY 
MICPC=MICPC+1 
TMOVE! SPX? BRE ADD! SP4> 

SP BUS IIBAL,SPO 
MICPC=MICPC 
(MOVE! SPX! TBUS! I 1BAL!SPO? 

OUTPUT BR,ADD! IBAl 
MICPC=MICPC+1 
(MOVE! WROUT! BR! <ADD! IBAL>> 

SP IBUS, IIBA2,SPO 
MICPC=MICPC+1 
(MOVE! SPX! IBUS! ITBA2Z! SPO> 

OUTPUT BR, AC!IBA2 
MICPC=MICPC+1 
(MOVE! WROUT! BR! <AC! IBA2> > 

SP IBUS, NPR, SPO 
MICPC=MICPC+] 
«MOVE! SPX! TBUS! NPR! SPO> 

C RESEXT 
MICPC=MICPC+1 

; OTHERWISE RESTORE TWO BYTES 

(MOVE! WRMEM! INCMAR! IBUS! <INDAT >> 

;UPDATE NPR COUNTER 

:UPDATE ADDRESS LOW 

:READ HIGH ADORESS 

; UPDATE HIGH 

;READ NPR REGISTER 

;IF CARRY---UPDATE MXT 

«JUMP! CCOND! <RESEXT- INIT83000#4> ! <RESEXT-INIT&777/2>> 

ALWAYS TH3X 
MICPC=MICPC+1 

;GO DO ANOTHER NPR 

«JUMP! ALCOND! < TH3X-INIT83000#4> § <TH3X-INIT8&77772: > 

BRWRTE IMM, 374 
MICPC=MICPC41 
(MOVE! WRTEBR! IMM! <374>> 

SP 93R AANDB, SP1O 
MICPC=MICPC+1 
(MOVE! SPX! Ep! AANDB!SP1C> 

:MASK FOR CLEAR MSG PENDING 

; TURN THEM OFF IN LINE STATUS WORD



Mle 
DMC!1 SDOMP PROTOCOL IMPLEMENTATION MACYL1 27(1006) 14-DEC-76 16:44 FAGE 8-22 PAGE: 
DOCHGH.MAC  O6-DEC-76 11:34 SNORCK--ROUTINE TO SEND AN ACK 

1) 
1702 014736 SP BR SELB, SP13 sSTORE UNRECOGNIZABLE VALUE INTO SP12 
ch) 001364 MICPC=MICPC41 
se 014736 063233 «MOVE! SPX! BRISELB!SP13> 

1702 :SO “RH3" WILL EXIT BACK TO IDLE LOOP 
1704 914740 LOMA —_IMM,STC “ADDRESS START OF TMT CHAIN 
q) 901365 MICPC=MICPC+1 
(1) 001 IF ION IMM IMM 
(1) 014740 010067 <MOVE!LOMAR! IMM! <STC8&377>> 

(1) <MOVE!LDMAR! IMM! <STC>> 
Ch) ooo -ENDC 

1705 014742 SP MEMX. SELB, SPO -COPY LINK ADDRESS 
1) 901366 MICPC=MICPC+1 
(1) 014742 043220 <MOVE !SPX! MEMX! SELB! SPQ) 

1706 001 .IF OF SLOW 
1707 TATATE NUMSYN -CHANGE XMIT STATE TO LINE IS IDLE 
1708 900 NDC 
1709 001 “IF NOF SLOW 
1719 Oi4744 TSTATE TMTA -CHANGE XMIT STATE TO LINE IS IDLE 
(1) 001367 MICPC=MICPC+1 _ 
(1) 014744 900403 CMOVE 'WRTEBR! IMM! <TMTA-INIT&77?“2> > 
21) 001370 MICPC=MICPC+1 
(1) 014746 063222 «MOVE! SPX! BR! SELB! SPe> 

1711 ooo -ENDC 
1712 014750 ALWAYS TDONe :POST A DONE 
(1) 001371 MICPC=MICPC+1 _. 
1) 014750 114532 <JUMP!ALCOND! < TDON2-INIT83000#4> ! < TDON2-INIT&777/2> > 

1713 014752 RLY: RSTATE RCVL 
(1) 001372 MICPC=MICPC+1 
(1) ©147S2 900705 (MOVE !WRTEBR! IMM! <RCVL-INIT&777/2>> 
(1) 001373 MICPC=MICPC+1 
(1) 014754 063222 (MOVE! SPX! BR! SELB! SP3) 

1714 014756 SP IBUS NPR, SPO sREAD NPR CONTROL REGISTER 
(1) 001374 MICPC=MICPC+ 
(1) 014756 123200 <MOVE! SPX! TBUS! NPR! SPO> 

171© 014760 BRWRTE IMM, 221 
(1) 001375 MICPC=MICPC$1 
(1) 014760 00621 (MOVE! WRTEBR! IMM! <221)> 

J 

1716 014762 ALWAYS RK? 
ae 001376 MICPC=MICPC+1 
Ci) 014762 104623 (JUMP! ALCOND! <RK7-INIT83000#4> ! <RK7-INIT8777/2>> 

1717 014764 HOINCH: SP IBUS, IIBAZ, SPO 
(1) 001377 MICPC=MICPC+I 
oO 014764 023120 “MOVE! SPX! IBUS! IIBA2!SPO> 
.) 

1718 O14766 OUTPUT BR, INCA! IBA2 :QUTPUT INCREMENTED 8A 
1) 901400 MICPC=MICPC41 
‘13 C147&6 62065 (MOVE! ROUT! BR! <CINCA! IBA2)> 

O1ss



Nle 
OMC11 DOCMP PROTOCO. IMPLEMENTATION MACYL1 27(1006) L4-DEC-76 16:44 PAGE 8-23 PAGE: OSE 
COCHGH.MAC  O06-DEC-76 11:34 SNDACK--ROUTINE TO SEND AN ACK 

(1) 
17ta 014770 C SS s INCREMENT BYTEW COUNT 
(1) 0C1401 MICPC=MICPC+1 
(1) 014770 115003 CJUMP! CCOND! <S$-INIT83000%4> ! <©$-INIT8&77772>> 

1720 014772 ALWAYS THS 
21) 901402 MICPC=MICPC+1 
(1) 014772 110571 CJUMP! ALCOND! <TH8-INIT&3000%4> ! < THB-INIT&777/2> > 
(1) 

1721 “INCREMENT MXT BITS 
1553 o14774 S$: ép IBUS, NPR, SPO :READ NPR REG IWTH CURRENT MXT BITS 
(1) 001403 MICPC=MICPC+] 
uL) 014774 123200 «MOVE! SPX! IBUS! NPR! SPC> 

1723 014776 BRURTE _IMM.4 SWRITE BIT TO ADD 
(1) 001404 MICPC=MICPC41 
(1) 014776 GOO404 (MOVE! WRTEBR! IMM! <4) > 

172M 015000 140 OUT , BR <ADD! ONPR> : TURN ON PROPER MXT BITS 

(1) 915000 stat TST AS hid aR! «ADD! ONPRD 
{ 

1725 o1s002 ALWAYS THE 
(1) 001406 MICPC=MICPC+1 
(1) o1soo2 110571 (JUMP! ALCONO! < TH8-INIT&3000#4> ! < THA-INIT8777/2) > 

1736 ; 
1727 evap "IF DF LOW 
1728 015004 HEH1: STATE TEOM 
(1) 001407 MICPC=MICPC+1 
(1) Q1S004 oOc7i5 (MOVE 'WRTEBR! IMM! <TEOM-INIT&777/2>) 

1729 015006 ALWAYS XEXIT 
(1) 001410 MICPC=MICPC+1 . 
(1) O1S006 110563 < JUMP! ALCOND! <XEXIT-INIT&3000%#4) ! <XEXIT-INiT&777/2) > 

1730 000 ENDC 
1731 : 
1732 ogi “IF NOF LOW 
1733 HEH1: TSTATE TEOM 
1734 ALWAYS I! 
1735 000 . ENDC 



Bl3 
CMC11 COSMP PROTOCOL IMPLEMENTATION MACYI1 27(1006) 14-DEC-76 16:44 PAGE 9-24 PASE: 0157 
NCCHGH.MAC  O6-DEC-76 11:34 REP HANDLER 

1737 .SBTTL REP HANDLER 
1738 O1SO10C REP: CDMA IMM,REPCR -LOAD MAR ADDRESS WITH POINTER TO REPS REZC 
OL oo14!1 MICPC=MICPC41 
1} 001 -IF ION IMM. IMM 
7 g1sci0 O19C16 «MOVE !LDMAR! IMM? <REPCRS377> 

(1) <MOVE!LDMAR! IMM! <REPCR> > 
1) 000 ENDC 
Ma 

1739 015012 SP MEMX SELB, SPO ;READ NUMBER OF REPS RECC 
(1) 001412 MICPC=mIcPC+1 
(1) 015012 043220 <MOVE ! SPX! MEMX! SELB! SPO> 

1740 015014 MEM OP, <INCA!SPO> sINCREMNT REPS RECD 
(1) 091413 MICPC=MICPC+1 
+1) 015014 062469 <MOVE ! WRMEM! DP! CINCA!SPO>> 

174: O1S016 LDMA IMM, T sLOAD ADDRESS OF TYPE FIELD 
(1) 001414 MICPC=MICPC41 
(1) 001 IF ION IMM, IMM 
(i) 018016 10:51 HOVE LDMAR! IMM! (18377>> 
A . 

(4) (MOVE! LDMAR! IMM! <T>> 
(1) coo -ENDC 

1742 015020 MEMINC IMM. 2 ; LOAD NAK TYPE 
(1) 00:41S MICPC=MICPCH1 
C1) 915020 016402 (MOVE! WRMEM! INCMAR! IMM! <2>> 

1743 01S0e2 MEMINC IMM. 303 sLOAD REP RESPONSE SUB-TYPE 
(1) NOY MICPC=MICPC41 
(1) gisdee 516703 (MOVE! WRMEM! INCMAR! IMM! <303> > 

1744 915024 ALWAYS SNAK :SEND AN UNNUMB MSG 
(1) 001417 MICPC=MICPC4+1 
C1) c1so24 114704 (JUMP! ALCOND! <SNAK-INIT83000%4> ! <SNAK-INIT8777“2> > 
as 

1745 : 
1746 "SBTTL START HANDLER 
1747 OiS026 START: BRWRTE OP, <SELA!SP1O> :READ LINE STATUS WORD 
(1) 001420 MICPC=MICPC+1 
C1) 01s026 69610 <MOVE ! WRTEBR! DP! <SELA!SP10>* 

J 

1748 015030 BRSHFT ;GET START MODE BIT IN “ESTABLE PCSITION 
(1) ~_ O01421 MICPC=MICPC+1 
oe 01so30 001620 <MOVE! SMF TBR! WRTEBR! SELB? 
Cd) 

i749 015032 BRY 10$ -IF IN START MODE SET STACK 
(13 001422 MICPC=MICPC+1 
Ch) 015032 117026 < JUMP! BRYCON! < 10$-INIT&3000%4> ! < 10$-INIT877772>> 

1750 -ELSE SET UP START ERROR 
1751 O15034 LOMA «IMM, < <RTHRS+3)> 
1; 001423 MICPCSMICPC41 
C1) 901 -IF IDN IMM, IMM 
(1) 015034 010177 CMOVELOMAR! IMM! <<RTHRS+3>8377> >
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« ODCHGH.MAC  O6-DEC-76 11:34 START HANDLER 

1) IFF 
(1) <MOVE!LDMAR! IMM! < <RTHRS+2> >> 
ih) 000 .ENDC 

i752 015036 BRWRTE IMM. 200 
(1) 901424 MICPC=MICPC41 
1) 0:5036 o00600 (MOVE! WRTEBR! IMM! <200>> 

1753 O15040 ALWAYS RCEXY 
a) 001425 MICPC=MICPC+1 
Cy 015049 114522 <JUMP®ALCOND! (RCEXY-INIT&3000%4> ! <RCEXY-INIT8777/2) > 

1754 o1so4e 108: LOMA —soIMM, T :SET UP ADDRESS OF TYPE FIELG 
(1) 001426 NECPCSMICPC#L 
61) 001 _TF ION IMM. IMM 
1) 015042 010151 «MOVE! 'LOMAR! IMM! <T8377>> 

(1) <MOVE! OMAR! IMM! <T> 
1) coo ENDC 

3 

i755 o1so44 MEMINC IMM, 7 “WRITE STACK TYPE 
(1) 001427 MICPC=MICPC$1 
1) O:S044 O16407 (MOVE! WRMEM! INCMAR! IMM! <7>> 
ro 

1756 15046 BRWRTE IMM, 11 :SET START RECD ANG UNNUMS PENDING 
1) 001430 MICPC=MICPC41 
(1) 015046 oOc4i! <MOVE!WRIEBR! IMM! <1!>> 

1757 c1s050 ALWAYS SAe -SEND THE UNNLMBERED MESSAGE 
(1) 00143i MICPC=MICPC+1 
1) O1S050 110736 < JUMP! ALCOND! <SA2-INITS3000%4 § <SA2-INIT38777/2> > 

1758 ; 
1759 "SBTTL STACK HANDLER 
1760 015052 STACK: BRWRTE IMM 3°? :MASK 73 CLEAR START MODE 
(1) 001432 MICPC=MICPC41 
at 015052 000727 (MOVE !WRTEBR? IMM! (327 > 

1761 O1S054 SP BR, AANDB, SP1O sCLEAR START MOCE 
(1) 001433 MICPC=MICPC+1 
(1) O1S0S4H 063270 «MOVE! SPX! BR! AANDB! SP19> 

3 

1762 O1S056 ALWAYS TIME1 “RESET TIMER AND IDLE 
(1) 901434 MICPCEMICPC+1 
C1) 015056 110679 <JUMP!ALCOND! (TIMEL-INIT33000%4> !< TIMEL-INIT3777-2> >



i
)
 

-
 

o
-
 

+
2
 

O
s
 

A
)
 

0 
0 

CF
 

(1
 

0+
 

0 
0+
 

(7
? 

0 
0-
2 

b>
 

CF
? 

02
 
0 

9-
2 

(7
 

—
 

P
N
 

O
N
 

NJ
 
r
r
 

N
R
 

on
 
te

 
n
N
 

ce
 
C
n
 

ees 
2 

b=
 
pe

 

~
 

PR
N 

E
V
E
N
 
N
O
N
 

N
Y
 

+
 

0 
>
 
o
b
 

A
e
 

e
e
 

w
e
 

we
 
i
 

E
T
 

eS
 
O
e
 

NJ
 

e
e
 
M
O
 

e
s
 
O
U
T
 

e 
<j 

o
o
 

P
R
N
 

E
N
A
N
G
 
R
A
M
 
R
O
N
 

O
S
 

0
2
 

D2
 

© 
N)

 
d=

 
be
 

bo
 
0 

0 
0 

8
 

o
t
 

OD
 

we
e 

ee
e 

ee
 
e
w
 

S| ro
n 

wer 
OC

 
e
e
w
 

ww
 
D
o
o
r
s
 

o
-
 

t
i
e
’
 

de
 

am
e 
a
 

o
-
>
 
(
e
b
 

. MAC 

015060 

015060 

015062 

0:S062 

015064 

015064 

015066 

C1S066 

015970 

C1S076 

015072 

915072 

015074 

015074 

015076 

015076 

015100 

31sec 

915102 

015102 

915194 

c15194 

015206 

DOMC11 COCMP PROTOCOL IMPLEMENTATION 
O6-DEC-76 11:34 

001435 
023160 

001436 
962067 

001437 
115041 

O00144C 
104641 

001441 
1232e0 

091442 
QCS4O4 

901444 
iC4641 

001 

920 

001445 
001 

010011 

009 

001446 
043220 

001447 
O424E0 

CC14S0 
O31 

D13 
MACY11 27(1006) I4-DEC-76 16:44 PAGE 8-26 PAGE : 
STACK HANDLER 

ICBRe2: SP IBUS, IOBR2, SPO -REACTHEHIGH ORDERBITS OF BA TS SPC 
MICPC=MICPC+] 
<MOVE! SPX! IBUS! IOBA2! SPO> 

OUTPUT OP, «INCA! BAe» ;OUTPUT THE INCREMENTED COUNT 
MICPC=MICPU+1 
«MOVE !WROUT! DP! < INCA! OBR2> > 

C S$ ;IF CARRY SET INCREMENT THE MXTBITS 
MICPC=MICPC+1 
« JUMP! CCOND! «SS-INI 78300084 ! <S$-INIT3877772> > 

ALWAYS RK3 
MICPC=MICPC+1 
«JUMP! ALCOND! <RK3-INIT83CO00#4; § <RK3-INIT&777/2>> 

gp IBUS, UBBR, SPO 
MICPC=MICPC+1 
(MOVE! SPX! TBUS! UBBR! SPO> 

BRWRTE IMM,4 
MICPC=MICPC41 
CMGVE! WRTEBR! IMM! <4) > 

OUT BR, “ADD! OBR» 
MICPC=MICPC+1 
(MOVE! WROUTX! BR! «ADD! OBR: > 

ALWAYS RK3 
MICPC=MICPC+1 
«JUMP! ALCOND! <RK3-INTT&300084> ! <RKG-INITS77772>> 

.IF OF SLOW 
: OUTPUT IMM, <200!0RCVCO> >FLUSH THE RECVR 

ALUBYS CG1 

LOMA —_—IMM.NDATR sCUMMLLATIVE NAF COUNTER 
MICPC=MICPC41 
-IF ION IMM, IMM 
«HOVE !LDMAR! IMM! <NDATRS377> 

<MOVE! LDMAR! IMM! <NDATR> > 
ENDO 

SP MEMX, SELB, SPO sREAC IT 
MICPC=MIcPC+! 
(MOVE ! SPX! MEMX! SELB! SPO> 

MEM MEMX, INCA! SPO - INCREMENT THE COLNTER 
MICPC=MICPC+h 
(MOVE ! WRMEM! MEMX! <INCA!SPO> > 

LOMA IMM, STC -AGDRESS START OF TMT CHAIN 
MICPC=MICPCS1 
-IF ION IMM, IMM
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COCMP PROTOCOL IMPLEMENTATION 
MAC 

01S1le 

c1slle2 

015114 

035114 

015116 

C1S116 

015120 

015120 

015122 

01Sl22 

015124 

015124 

C15126 

015126 

015130 

01513C 

015132 

035132 

c1S134 

CiS134 

CIS136 

015136 

Gi5140 

D6-DEC-76 11:34 

C1006? 

ooc 

001451 
943236 

001452 
060477 

001453 
963232 

001454 
COO406 

001461 
123220 

001462 
963260 

001463 
000600 

001464 
061311 

OCi46S 

MACY11 27(1006) 
E13 

STACK HANOLER 

TNINT: 

CHOVESLOMAR! Int? <STCBI27) > 

(MOVE! LDMAR! IMM! <STC>> 
~ENDC 

SP MEMX SELB, SP16 
MICPC=MICPC+] 
(MOVE! SPX! MEMX! SELB! SP16> 

BRWRTE 8R.INCA!SP17 
MICPC=MICPC41 
«MOVE !WRTEBR!BR! CINCAISPI7>> 

SP BR, SELB.SP12 
MICPC=MICPE+1 
(MOVE !SPX!BR!SELB!SPl2> 

BRWRTE IMM,6 
MICPC=MICPC+1 
(MOVE! WRTEBR! IMM! <6) > 

SP BR, AORB, SPIC 
MICPC=MICPC+1 
(MOVE! SPX! BR! AORB! SP10> 

sp BR, SELB, SP1S 
MICPC=MICPC41 
«MOVE !SPX!BRISELB!SP1S> 

ALWAYS TEOM1 
MICPC=MICPC+1 

14-DEC-76 16:44 PAGE 8-27 

;cOPY START OF CHAIN TC LAST XMIT PCINTEP 

;GETLASTMESSAGE ACKED 

;COPY TQ CURRENT NUMBER 

sWRITE NUMBERED MSG PENDING 

; AND LINE HAS GONE IDLE 
:SET IT IN LINE STATUS WORD 

sRESET TIMER COUNT 

«JUMP! ALCOND! « TEOMI-INITS300C#4> !< TEOML-INIT3777-"2>> 

BRWRTE IMM,15 
MICPC=MICPC41 
(MOVE! WRTEBR! IMM! <15>> 

sp IBUS, UBBR, SPO 
MICPC=MICPC+1 
«MOVE! SPX! IBUS! UBBR! SPO> 

SP BR, AANDB, SPO 
MISPC=MICPC+! 
(MOVE! SPX!BR. ~»'. 18SPO> 

BRWRTE IMM,200 
MICPC=MICPC+1 
(MOVE! WRTEBR! IMM! <20C>> 

QUT BR AORB! OBR 
MICPC=MICPC+] 
(MOVE! WROUTX! BR! <AORB! OBR: > 

Sp 1BUS, INCON, SPO 
MICPC=MICPC+] 

:MASK FOR TURN OFF ALL BUT EXT MEM BITS + NXM 

;READ BR CONTROL REGISTER 

sMASK OFF VECTOR TO X04 

sMASK FOR INTERRUPT 

; INTERRUPT 

:RESTORE INPUY CONTROL CSR 

Q16o
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MC11 COSMP PROTOCOL IMPLEMENTATION MACYLL 27(1906) 14-DEC-76 16:44 FAGE 9-29 
THGH.MAC © OB-DEC-76 $1:34 STACK HANDLER 

st 018140 123000 (MOVE! SPX! IBUS! INCON! SPO> 

3795 o1s:42 ALWAYS NIDLEY 
iD N914E6 MICPC=MICPC+1 
<3) gusi¥a 130554 CIUMP!ALCOND! <NIOLEY-INITS 30I9C#4> !  NIDLEY-INIT8777/2>» 

"3



gk COSME PROTOCOL iP 
. 36-DEC~ 

3™ 

oo CHas.! AC 

:798 
i799 
igge 

13xd 
1802 
1804 
1855 
19 
180? 
1898 C1514 

1) O1S144 

1805 D15146 
Tl opssa6 
ae 

1810 915150 

it} 
ae 
rt) 
(1) O151S0 
iL} 
“1) 

1811 015152 
(1) 
Ci} 01siS2 
ro” 

1812 015154 
(2) 

(1) 015154 
re @ 

1813 015156 

(1) 015156 
€1) 

1814 015160 

C1) o1si6C 
3 

1816 015162 
{ 

1) 015162 

1816 G1Si64 
C43 
“15 DIS164 
a3 

igi? cisiee 
rp 

‘1, O1S166 

1218 018170 

~ 
a
n
s
 

occ 

201467 
CO04777 

00147C 
D€3265 

002471 
001 

070074 
000 

001475 
116502 

001476 
OS46E0 

MACY11 27(1906) I4-DEC-76 16:44 FAGE 8-29 PAGE : 
Glo 

STACK HANDLER 

NXMERR: LOMA IMM, <<RTHRS+23> > 

RHI: 

-IF DF SLOW 
.SBTTL NXMERR ---NON EXISTANT MEMORY HANDLER 

;ADDRESS ERROR LINK 

MeN NC ts :NXM ERROR BIT 
sp MEMX, SELB, SPIO “CLEAR STATUS 
ALWAYS RCEXX 
. PAGE 
"ENDC 
“FUGITIVE RECEIVE RCLTINES---DON'T FIT IN PAGE 
BRWRTE IMM, 77 
MICPC=MICPC+1 
TMOVESIRTEBRE IMM! <7) 

SP BR, AANDB, SPS 
MICPC=MICPC+1 
(MOVE! SPX! BR! AANDB!SPS> 

LOMA = BR. < INCA'SP14> 
MICPC=MICPC+1 

IF ION BR. IMM 
«MOVE! LOMAR! THM! <INCA! SP148377> 
IFF 
(MOVE! LDMAR! BR! < INCA!SP14>> 
. ENOC 

;LOAC ADDRESS OF CURRENT COUNT 

SP BR! INCMAR. SELB, SPC :SAVE MASK 
MICPC=MICPC+1 
«MOVE! SPX!BR! INCMAR! SELB! SPQ" 

BRWRTE BR 2 INCHAR. SELA!SP1 ;READ STATUS BYTE 
MICPC=MICP 
«MOVE! URYEBR! TBR! INCMAR! <SELA!SPL>> 

BRSHF T sSHIFT IT RIGHT 
MICPC=MICPC+1 
(MOVE! SHF TBR! WRTEBR! SELB> 

BR1 RHe :NO BUFFER ASSIGNED IN MAINT Moo 
MICPC=MICPC+1 
«JUMP! BRICON! <RH2-INITS3000#4> ! <RH2-INIT&777/2)> 

BRWRTE MEMX!INCMAR,AANDB!SPO ;GET HIGH BYTE COUNT SITS 
MICPC=MICPC+1 
«MOVE !WRTEBR! MEMX! INCMAR! «ARNDB! SPO> > 

CMP BR, SPS : COMPARE HIGH CROER BITS OF COUNT 
MICPC=MICPC+1 
<SUBTC! BR! SPS> 

RCFATL :IF CARRY--TOO BIG ERROR C 
MICPC=MICPC+1 
TOMB! COGND! <RCFATL- INIT$300084> ! <RCFATL-INIT877772>> 

Z RCLOW :IF EGUaL COMPHRE LOW ORDER B.7S OF COUNT 
MICPC=MICPC+2 

3 Cd
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OCMP PROTICOL IMPLEMENTATION 
S6-DEC-"6 21:34 MAC 

015170 

01527 

c15172 

3.5174 

O1S174 

O1S176 

015202 

915202 
o1S2c4 

915204 

015206 

01S20€ 

CiSe10 

015220 

O1S2te 

O1S2i2 

015214 

025234 

SiSele 

01S216 

o.See0 

Lissic 

RAR 

301504 
oCOb6C 

901505 
100450 

OO1SCE 
000667 

001597 
100450 

H13 
MACY11 27(1006) I4-DEC-76 16:44 FAGE 8-30 
STACK HANDLER 

RHe: 

RCLOW: 

ROFATL: 

«JUMP! ZCOND! (RCLOW-INITS3000#4> ! «RCLOW-INITS77772>> 

BRWRTE IBUS, IOBAL -READ LOW BYTE OF IN BA 
MICPC=MICECHh 
(MOVE! WRTEBR! IBUS! (IOBAL>> 

SRO ce MIReeeee ;IF SEY IS GOC TRANSFER 

CTCMB! BROCON! <RCVODD- INITS3000#4> ! <RCVODD-INIT&777/2>> 

.IF_NOF LOW 
BRWRTE TBUS RCVCON 32S THE RECEIVES REACY® 
BRY RCVKEO YES--GO PROCESS 
-ENDC 
STATE — RCVKEO 
MICPC=MICPC#1 
CMOVE !WRTEBR! IMM! <RCVKEG-INIT8777/2> > 
ALWAYS REXIT 
MICPC=MICBC+1 , . 
CHUMP!ALCOND! <REXIT-INIT83QOD#> ! cREXIT-INITS777/20 

: STATE RENKOL 
MICPC=MICPC+1 . 
<MOVE! IRTEBR! IMM! <RCVKOL-INITS777-2>> 
ALWAYS REXIT 
MICPC=MICPC+1 
<JUMP!ALCOND! REXIT-INIT83000e4> #  REXIT-INIT8777/2> > 

CMP MEMX , SP4 :COMPARE Low ORDER SITS oF 
MICPC=MICPC+1 
<SUBTC! MEMX! SP4> 

RCFATL :CARRY--TCC BIG 
NICPCENTCRC#1 
«JUMP! CCOND! (RCFATL-INIT$ 220084: !<RCFATL-INITS7P7-2)> 

ALWAYS RHe sELSE CONTINUE 
MICPC=MICPC+1 
¢JIMP!ALCOND! <RHE-INITS3000e4* ! .RHE-INIT&777 -2>* 

LOMA IMM, T 
MICPCHMICPC4H1 
IF TON IMM, IMM 
<MOVE!LDMARE IMM! < 78377. > 
.IFF 
<MOVE!LOMAR! IMM!<T> 
. ENOC 

MEMINC IMM,2 
MICPC=MICPC41 
“MOVE !WRMEM! INCMAR! IMM! “3. > 

MEM IMM, 311 
MICPC=MICPC+1 

PROE: 5182 

baled! N’
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OMSL COOMP PROTOCOL IMPLEMENTATION MACYL1 27(1006) 14-DEC-76 16:44 FAGE 8-31 PRSE: Ole¥ 
SOlHGH.MAC =»: OB-DEC-76 11:34 STACK HANDLER 

1) 015220 902711 (MOVE! WRMEM! IMM! (31LL>> 

1937 ca1Sece LOMA IMM, <CRTHRS#1>> s@CDRESS ERROR LINK 
oe 001516 MICPC=MICPC41 
ins 91 IF ION IMM. IMM 
(hy C18222 O1Ci75 (HOVE !LOMAR! IMM! <cRTHRS+1)8377>> 
“3 CMOVE!LOMAR! IMM! < (RTHRS41> > 
a oe ENOC 

1838 c1S224 MEMINC _IBUS, IOBAl 
1) 001517 MICPC=MICPC+] 
ye 01s224 93654¢ (MOVE! WAMEM! INCMAR! IBUS! < ISBAL>> 

1839 o015226 MEMINC IBUS, IOBA2 
hje 901520 MICPC=MICPC+] 
Ch 015226 026560 (MOVE! WRMEM! INCMAR!IBLS! IOBA2>> 

1840 015230 BRWRTE IMM 20 
“1} 001521 MICPC=MICPC$1 
dD) 015230 990420 (MOVE !WRTEBR! IMM! <20>> 

1941 015232 - RCEXY: MENINC | IWM,0 
cL) oo1s22 MICPC=MICPC41 
QD) 915232 16409 (MOVE! WRMEM! INCMAR! IMM! <Q) > 
\ 

see arses O15 ' Nop M Bpheree ry =M 

iL: 015234 GESPS3 SEE ETCH EGR! <SELB>> 

1843 015236 RCEXX: OUTPUT IMM, <200!0RCVCO> “FLUSH INPUT SILC 
(2) 901524 MICPC=MICPC41 
Ch) o1s236 3922i2 (MOVE! WROUT! IMM! <20G!CRCVCO> * 

1844 O1S240 Sp IMM, SP2, 2 SINHIBIT FURTHER TRANSMISSICNS 
(1) 001525 MICPC=MICPC41 
i c1s2e40 903602 CMOVE! SPX! TMM! SP2!2> 

1845 OLS242 SP IMM,1,SP1 -SET INIT MODE IN PORT STATUS ACRE 
(1) 001526 MTCPC=MICPC41 
1) o1s242 0300: (HOVE! SPX! IMM! 1!SP1> 

1846 cC1S244 ALWAYS NTRS1 
(1) 901527 MICPC=MICPC41 
Ch) 915244 i14666 <JUMP!ALCOND! <NTRSI-INITS3000%4> !<NTRS!-INITS?7772)> 

1847 C1S246 7OGN3: BRWRTE MEMX, SUB!SPI7 - COMPARE RESPONSE TO MSS NO 
(ii 00153¢ MICPC=MICPC+1 
CL; CiS246 040757 «MOVE! WRTEBR! MEMX! «SUB! SP1?>> 

J 

1842 O1250 BR? RH3 -IF NEGATIVE EXIT 
(1) 001521 MICPC=MICPC4+1 
(13 O1S250 167862 < JUMP! BR7CON! <RH3-INITS300G#4> ! <RH3-INIT$?77-2>> 

1849 cis2s2 TOIN2: LOMA BR, SELA!SPO sADDRESS THE TRANSMIT! INK 
yy 001522 MICPC=MICPC41



J13 
SMoii COOMP PROTOCOL IMPLEMENTATION MACYIL 27(1006) 14-DEC-76 16:44 FAGE 8-32 PRSE: O1EE 
BSSHGH.MAC 8©=—-s«D-DEC-76 11:34 STACK HANDLER 

se 001 IF ION BR, IMM 
se HOVE !LOMAR! IMM! <SELA!SPO8377> » 

"I} 315252 97ce2oc (MOVE! LOMAR! BR! <SELA!SPO > 
H) alate -ENDC 

i860 025254 MEM IMM. O “TURN OF ASSISNEDAND TM7ED SITS IN FLAG 
1) 901533 MICPC=MICPC31 
1) 01Ses4 d0240C <MOVE! WRMEM! IMM! <O>> 
())5 

1951 215256 LOMA _ IMM, STC 
(1) 00:534 MICPC=MICPC$1 
(1) oo! -IF ION IMM, IMM 
1) C1S2S56 O10CE7 <HOVE!LDMAR! IMM? (STC8377> 

é1} <MOVE! LOMAR! IMM! <STO>> 
1) 000 END 
(]3 

1852 015260 MEM IMM, TML 1 ASSUME WRAPARGUND 
CD) 901535 MICPC=MICPC41 
1) 015260 o02471 (MOVE! WRMEM! IMM! <TMLL>> 

1963 0:S262 BRWATE zest TNL » WRAPAROUND? 
(i) 001536 MICPC=MICPC4S1 
) 015262 000643 (MOVE! WRTEBR! IMM! <TML&> > 

1884 015264 7 CH oo Brash 
\ = 

(1) o1s264 BEARzO carrey (ao 
ad 

1855 015266 2 TDONY : YES 
(1) oc1s4c MICPC=MICPC+1 
dD) O1S26& 115543 (JUMP! 2COND! <TDONS-INITS3000%4> ! < TOONY-INIT8777 72) > 
{qj 

1856 015276 BRURTE IMM,6 -OFFSET FOR NEXT TM TINK 
(13 09154! MICPC=MICPC41 
1) 015270 00406 (MOVE! WRTEBR! IMM! <6) > 

1857 015272 MEM BR. ADD! SPO ;UPDATE THE POINTER 
(13 oo1s4e MICPC=MICPC+1 
(1) 015272 062420 (MOVE! WRMEM! BR! (ADD! SPO) > 

185 015274 TCONY: Lona xe NXTSP sADDRESS DCNE LINK 
(1) 001543 MICPC=mICPCH1 
CL, ach -IF ION IMM, IMM 
oe 915274 01924) «HOVE ILDMAR! IMM! <NXTSP8377> > 
Ch) . 
chs “MOVE! LOMAR! IMM! <NXTSP> > 
ae ooc ——_— .ENDC 

1869 91276 LOMA = MEMX, SELB! SPX! SP2 SADDRESS THE LINK, COPYING 
(1) 091544 MICPC=MICPC+] 
15 ag) LIF ips EN IMM 
CL, ‘Roy TLOMAR! [MM! < SELB! SPX!SP38377: > 
43 . 

rts O18276 053222 <MGVE!LOMAR! MEMX! «SELB! SPX!SP2> >



w
m
 

—
_
 

9
 

s
e
e
 
-
-
 

o
m
 

~~
 
C
O
D
 

CO
 

e-
< 
b
p
 

(*
o-

 
- 

» 
= 
(
7
 

0 
= 

o
-
<
 

-
~
 

r
s
 

o
o
 

~—
 

N
N
 
N
M
 

O
D
 

8 
e
n
 
O
D
 

OM
 

r
e
 

N
D
 

er
 

tn
 
N
O
M
?
 
R
e
 
N
A
M
 

e
n
 
m
e
e
 

C
m
 
e
n
 
rn

 
m
e
 

O
D
 

0
D
 

6
0
 
B
e
 
N
9
2
 
B
D
 
d
d
s
 

os
 
B
N
)
 

0
 

(T
P 
b
o
 

(
7
 

0 
b
e
 

b=
 

6?
 
b
b
 

be
 
(
b
o
 

bs
 

6?
 
b
>
 

0 
8 

CF
 
8
0
 

bo
 
0
 

0
 

g
o
 

e.
- 

_
 

-
—
 

_
 

—
 

I
 

ee
 

ee
 

a 
me
 

se
 

ee
 

e
e
 

OD
 

ee
 
e
e
 

e
s
 

ee
 

i
 

I
 

i 
w
s
 

B
O
 

r
t
 

e
S
 

t
e
 

GS
 

we
 

w
s
 

i 
Se
 
R
O
O
 U
Y
 

we 

015309 

915309 

015302 

015392 

C1S304 

015304 

C15306 

015306 

915310 

015310 

915312 

O1S3le 

015314 

015314 

C15316 

C15316 

015320 

015320 

01S32e 

O1f3ee2 

015324 

015324 

C1S326 

~iS326 

OTOCOL IMPLEMENTATION 
06-DEC-76 11:34 

000 

001545 
916800 

OC1S4E 
062460 

091547 
ani 

001557 
063391 

001560 
20 

C1C970 

MACYL1 27(1006) 
K13 

STACK HANDLER 

TOOMHO: 

. ENOC 

MEMINC IMM,200 
MICPC=MICPC+1 
(MOVE! WRMEM! INCMAR! IMM! <200> > 

MEM BR, INCA! SPO 
MICPC=MICPC+1 
«MOVE! WRMEM! BR! < INCA! SPO > 

LOMA IMM. NXTSP 
MICPC=MICPC$1 
.IF ION IMM, IMM 
«MOVE! LOMAR! IMM! <NXTSP8377>> 
LIFF 
MOVE! LDMAR! IMM! <NXTSP> > 
-ENDC 

MEM IMM, INTSTK 
MICPC=MICPC41 
<MOVE !WRMEM! IMM! CINTSTK> > 

BRWRTE IMM. <<MMEND-2> > 
MICPC=MICPC$1 
(MOVE! WRTEBR! IMM! <<MMEND-2>> > 

CMP BR SP3 
MICPC=MICPC41 
<SUBTC! BR! SP3> 

Z TOON4O 
MICPC=MICPC+1 

L4-DEC-76 16:44 FAGE 8-33 PAGE: 

;COPY ACTUAL LINK ACORESS 

;ADDRESS PTR INT STACK 

SASSJME WRAP AROUND 

;ADORESS ENCOFINT STACK 

; WRAPAROLNC® 

; YES---BRANCH 

« JUMP! ZCOND! < TOONYO-INIT&3000#4> ! < TDONYO-INIT8777/2>> 

BRWRTE IMM,2 
MICPC=MICPC41 
(MOVE ! WRTEBR! IMM! <2>> 

MEM BR ADD!SP3 
MICPC=MICPC+1 
<MOVE ! WRMEM! BR! «ADD! SP3>> 

BRWRTE _IMM,20 
MICPC=MICPC+1 
«MOVE !WRTEBR! IMM! <20>> 

SP BR, AORB, SP! 
MICPC=MICPC+] 
(MOVE! SPX! BR! AORB! SPL) 

LOMA IMM. ETC 
MICPC=MICPC+1 
-IF ION IMM, IMM 
«MOVE !LDMAR! IMM ETC8377 

;OFFSET TO NEXT PAIR 

;UPOATE POINTER 

;WRITE INTERUPT PENDING 

:IN PORT STATUS WORD 

:ADDRESS NEXT EMPTY PTR 

J1bE



L13 
DMC11 SDCMP PROTOCOL IMPLEMENTATION MACYL1 27(1COB) 14-DEC-76 16:84 PAGE 8-34 PAGE: 0167 
DOSHGH.MAC  O6-DEC-76 11:34 STACK HANDLER 

OD (MOVE! LDMAR! IMME <ETS) > 
W) 900 -ENDC 

1873 015330 sp MEMX, SELB, SPO :COPY IT TO SPO 
ih) 001561 MICPC=MICPC+] 
oF 015330 043220 (MOVE! SPX! MEMX! SELB! SPO> 

1874 015332 LOMA _ IMM, STC -GET NEXT DONE PTR 
(1) 001562 MICPC=MICPC$1 
51) 904 IF i0N Tn Tha . 
st 015332 91006 (HOy TLOMAR! IMM! <STC8&377>> 

(13 “MOVE! LDMAR! IMM! <STC>> 
cL) coc .ENDC 
tl, 

1975 015334 CMP MEMX. SPO IDENTICAL? 
(1) 001563 MICPC=MICPC+] 
1) 015334 O46360 <SUBTC! MEMX! SPO> 

1875 015336 2 RH3 :FINISH PROCESSING HEADER 
(1) 001564 MICPC=MICPC+1 
1) 015336 106562 < JUMP! ZCOND! <RH3-INIT83000%4> ! <RH3-INIT877772)> 

1977 
1878 015349 TDON!: LOMA IMM, ISP17 :GET LAST ACKED 

7h) 001565 MICPC=4ICPC41 
(1) 09; -IF ION IMM qn 
(1) O1S340 0101 3 (OY 'LOMAR! IMM! < ISP178377>> 
(1) . 
1) «MOVE! LDMAR! IMM! <ISP17>> 
ch? 000 ENDC 
(i) 

1879 015342 sp MEMX, SELB, SP17 “STORE IT IN SPI7 
1) 001566 MICPC=MICPC+] 
1) 018342 043237 (MOVE ! SPX! MEMX! SELB! SP17> 

1880 015244 Lona IMM, STC :GET START OF TMT CHAIN 
1) 001567 MYICPC=MICPC41 
(1) 001 _IF IDN IMM, IMM 
WD) 015344 910067 «HOVE !LOMARE IN! (STCB377> 
{hj . 
(1) HOVE SLOMAR? IMM! <STC> 
Ch 990 END 

1881 015346 LOMA §_- MEMX, SELB! SPBRX! SPO sADCRESS THE LINK 
(1) 001570 MICPC=MICPC+] 
se ater IF TON MEMX. IMM 
se (HOVE! LOMAR! IMM! SELB! SPBRX!SPOS377) 

(1) 015346 053620 (MOVE! LOMAR! MEMX! «SELB! SPBRX! SPQ) > 
(1) ooc -ENDC 

3 

1882 015350 BRWRTE MEMX! INCMAR, SELB :GET THE FLAGS 
C1 901571 MICPC=MICPC+1 
(1) 018350 C&4620 <MOVE! WRTEBR! MEMX! INCMAR! <SELB> >



M13 
DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 PAGE 8-35 PAGE: 9168 
DOSHGH.MAC  O6-DEC-76 11:34 STACK HANDLER 

1883 015352 BRI TOON3 IF BUFFER ASSIGNED PROCEED 
iL) co1s72 MICPC=MICPC+1 
aD 0:53S2 116530 < JUMP! BRICON! < TDON3- INI T&3000%4> ! < TDON3-INIT8777/2) > 
Ly 

i884 015354 ALWAYS RHQ ;ELSE---EXIT 
(13 001573 MICPC=MICPC+1 
1) 015354 104562 «JUMP! ALCOND! <RH3-INIT&3000#4> # <RH3-INIT3877772) > 

1885 
1886 015356 OVRRUN: BRWRTE IMM.4 
<1) 901574 MICPC=MICPC41 
(1) 015356 oo0404 «MOVE! WRTEBR! IMM! <4) > 

1887 015360 ALWAYS NTRSO 
(1) 001575 MICPC=MICPC+1 
1) 015360 114663 «JUMP! ALCOND! <NTRSO-INITS3000%4 § NTRSO-INIT8777/2) > 

1888 
1989 . INPUTS: 
1890 SPO = RECEIVE CHARACTER 

1892 015362 PASWRO: SP IBUS LNOSW, SP13 :READ PASSWD SWITCH 
(1) 001576 MICPC=MICPC+1 
1) 015362 023233 «MOVE ! SPX! TBUS! LNOSW! SP12> 

3 

1893 015364 2 10$ :IF ALL ONES NO RLG ENABLED 
(1) 001577 MICPC=MICPC4+1 
(1) 015364 115603 < JUMP! ZCOND! < LOS-INIT83000%4> ! « LOS-INIT8777/2>> 

1894 015366 BRWRTE IMM,6 sCHECK FOR ENTER MOP MCDE 
(1) 901600 MICPC=MICPC+1 
(1) 015366 OCO406 (MOVE !WRTEBR! IMM! (6) > 

1895 015370 CMP BR, SPO 
1) 001601 MICPC=MICPC+1 
(1) 01S370 060360 <SUBTC! BR! SPO> 

1896 015372 2 20$ sIF EQUAL ENTER MOP 
(i) 001602 MICPC=MICPC+1 
(1) 015372 115611 < JUMP! ZCOND! (20$-INIT83000%4> ! <20$-INIT&777/2>> 

1897 015374 10$:  BRWRTE 1BR SELA!SP1 :READ STATUS BYTE 
(i) 001603 MICPC=MICPC41 
(1) 015374 O60601 Ae RT HATEBR! BR! <SELA!SPL>> 

1898 015376 BRSHFT :SHIFT IT RIGHT 
(1) 001604 MICPC=MICPC+1 
at 015376 001620 (MOVE ! SHF TBR! WRTEBR! SELB? 

1839 015400 BRI RHX sMESSAGE WITH NO BUFFER ASSIGNED 
(1) 001305 MICPC=MICPC+1 
(1) 015400 106740 < JUMP! BRICON! (RHX-INIT83000%4> ! <RHX-INIT$77772> > 

j 

13990 o1s4o2 BRSHF T ;SHIFT RIGHT AGAIN 
Ch) 001606 MICPC=MICPC+1 
‘f) cle402 Ooolee0 (MOVE! SHF TBR! WRTEBR! SELB>
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MAC 

01S404 

015404 

015406 

015406 

015410 

015410 

O1s4le 

01541e 
015414 

015414 

O1S416 

01S416 

015420 

015420 

0154ee 

01S42e 

O1S4e4 

01S4e4 

015426 

015426 

015430 

015430 

01543e 

O&-DEC-76 11:34 

001612 
000735 

001613 
100450 

001614 
001 

010001 

000 

061615 
002401 

001616 
001 

010167 

000 

001617 
057224 

MACY1: 27(1006) 14-DEC-76 16:44 PAGE 8-36 PASE : 
N13 

STACK HANDLER 

20$: 

evn: 

BR1 RCVMO ;DLE RECEIVED IN NORMAL MODE 
MICPC=MICPC+1 
(JUMP! BRICON! <RCVMO-INIT&3000#4> § <RCVMO-INIT8777/2>> 

ALWAYS RK3 sHANDLE MAINT MODE MESSAGE 
MICPC=MICPC+1 
< JUMP! ALCOND: <RK3-INIT&3000#4> ! <RK3-INIT8777/2>> 

SP BR, DECA, SP4 sCOUNT FOR NUMB OF COMPARES 
MICPC=MICPC+1 
SHEVET GPX! BREDECA! SPY) 

STATE  EMe2 
MICPC=MICPC+1 
CMOVE.WATEBR: Irwtt <ENe- -INIT8777/2>> 
ALWAYS REXIT 
MICPC=MICPC+1 
«JUMP! ALCOND! (REXIT-INIT&3NCO#4 ! <REXIT-INIT877772)> 

-ENABL LSB 

LOMA IMM, NAnxST ;RESET NAKS SENT 
NICPC=MI -PC#1 
JF ION. [MM al 
move! 'LOMAR! IMM! <NAKST8377>> 
IF 

(MOVE! LDOMAR! IMM! <NAKST>> 
.ENDC 

MEM IMM, 1 
MICPC=MICPC41 
(MOVE! LIRMEM! IMME C1L>> 

LOMA IMM, BC -ADDRESS ORIGINAL RECV BYTE COUNT 
MICPC-<MICHCHI 
.IF TON IMM, IMM 
<MOVE ?LOMAR! IMM! <BC8377>> 
LIFF 
(MOVE !LOMAR! IMM! <BC>> 
-ENDC 
SP MEMX! INCMAR, SELB, SP4 ;MOVE BYTE COUNT TO SP4 
MICPC=MICPC+1 
«MOVE! SPX! MEMX! INCMAR! SELB! SP4> 

SP MEMX! INCMAR, SELB, SPS 3AND SPS 
MICPC=MICPC+1 
«MOVE! SPX! MEMX! INCMAR! SELB! SPS> 

MEM BR, DECA!SP11 
MICPC=MICPC41 
(MOVE! WRMEM! GR! <DECA!SPL1>> 

LOMA IMM ,NXTSP 

;COPY SP11 FROM MEMORY 



~
 

ra
 

h
e
 

D
2
 

b=
 
P
e
 

pa
ne
 
P
o
 

9-
0 

po
 

2 
9+
 

2 
& 

0 
b—

0 
0
 

fH 
-0
 

P-
2 

& 
0 

H-
2 

f
=
 

2
 
P
e
 

—
 

e
e
 

o
d
 

i
 

s
s
 

P
R
D
 
R
A
R
 
M
O
 

M
A
A
 
D
A
R
A
 
D
r
n
R
R
D
O
R
R
R
 

D
O
D
 

R
D
O
 
R
M
D
 
H
D
 

m
n
 

O
R
 
D
8
 

O
e
 
m
e
 

ce
 
e
n
e
 

b
—
 

0 
FU

 
0 

0 
0
 

1
 

e
b
 

1 
0
 

T
D
 

e
m
 

MU
 
T
U
N
)
 

s
o
 

M
U
 

0 
~ 

P
 

i
 

-
 

S
t
 

ee
 

ee
 
e
e
 

ee
 
G
t
 

ee
 

ee
 

e
t
 

ee
 

ee
 
C
T
 
e
e
 

D
I
 

e
e
 
i
 

v
w
 

GS
 

SS
 

A
J
 
R
S
 

M
W
 

iv
 

erw
rni

en-
 

B14 
SMP PROTOCOL IMPLEMENTATION MACY11 27(1906) I4-DEC-76 16:44 FAGE 8-37 PAGE: 170 
AC O6-DEC-76 11:34 STACK HANDLER 

001622 MICPC=MICPC+1 
901 IF ION IMM, IMM 

015432 O10241 «HOVE! LOMA! IMM! <NXTSP8377>> 

<MOVE!LOMAR! IMM! <NXTSP> > 
200 -ENDC 

015434 sp MEMX!LDMAR, SELB, SP3 -COPY TO SP2 
061623 MICPC=MICPC41 

015434 053223 «MOVE! SPX! MEMX! LOMAR! SELB! SP3> 

915436 MEMINC IMM, 204 sRECEIVE DONE IMAGE 
091624 MICPC=MICPC4+1 

015436 216604 (MOVE! WRMEM! INCMAR! IMM! (204) > 

01S440 MEM BR'LOMAR, SELA!SP14 -COPY LINK ACDRESS TO NEXT INTER 
001625 MICPC=MICPC+1 

015440 072614 «MOVE! wRMEM! BR! LDMAR! <SELA!SP14> > 

c1suye MEMINC IMM,O :ZER) THE FLAGS 
001626 MICPC=MICPC41 

o1s44¥2 o164c0 <MOVE !WRMEM! INCMAR! IMM! <Q) > 

015444 sp IMM! INCMAR, SPO, 200 :WRITE A 300 TO SPO 
901627 MICPC=MICPC+1 

015444 017300 <MOVE! SPX! IMM! INCMAR! SPO! 300) 

O1SH46 BRWRTE IMM! INCMAR, 2 -PREPARE TC ADDRESS NEXT 
001630 MICPC=MICPC+1 

O1S446 2914400 (MOVE! WRTEBR! IMM! INCMAR! <2>> 

i INTERRLPT STACK AND INCREMENT 

015450 MEM MEMX AANDB! SPO =MASK OFF ORIGINAL HIGH BYTE 
00163! MICPC=MICPC+h 

015450 O4e660 (MOVE! WRMEM! MEMX! <AANDB! SPO> > 

:OF COUNT SAVING EXTENDED MEM SITS 
01S4se MEMINC MEMX, AORB!SPS -COPY TO MEMORY LINK 

001632 MICPC=MICPC+1 
o1S4S2 056705 «MOVE! WRMEM! INCMAR! MEMX! <AORB!SPS>> 

O1S4S4 MEMINC 8R.SELA!SPY 
091633 MICPC=MICPC+1 

O1S4S4 076604 <MOVE !WRMEM! INCMAR! BR! <SELA!SPY > 

015456 LOMA IMM, NXTSP sACDRESS NEX” INT STACK 
001634 MICPC=MICPC+1 

001 -IF IDN IMM, IMM 
015456 010241 ee TLOMAR! IMM! <NXTSP8&37?> > 

<MOVE!LOMAR! IMM! <NXTSP. > 
000 .ENDC 

OiS4E0 MEM BR, ADD!SP3 
001635 MICPC=MICFC+1 



C1L4Y 
DMC!1 COSMP PROTOCOL IMPLEMENTATION MACYL1 27(1006) 14-DEC-76 16:44 PAGE 9-38 PAGE: 9171 
SOCHGH.MAC  Ob6-DEC-76 11:34 STACK HANDLER 

QD) 015460 062403 «MOVE! WRMEM! BR! <ADD! SP3) > 
\ 

1930 o1S462 BRWRTE IMM, <<MMEND-2> > sADDRESSEND OF INT STACK 
OL) 001636 MICPC=MICPC41 
1) 9:S462 o00776 (MOVE! WRTEBR! IMM! <(MMEND-2> >> 

1931 o1S5464 CMP BR, SP3 : WRAP AROUND 
1) 901637 MICPC=MICPC+1 
(1) O1S464 060362 <SUBTC! BR! SP3) 

1932 015466 2 40S SIF YES-- BRANCH 
(1) 001640 MICPC=MICPC+1 
1) 015466 1156S! < JUMP! ZCOND! <4O$-INIT&3000%4> ! <YCS$-INIT877772>> 

1933 015470 205: 
1934 015470 BRWRTE IMM.S : INDEX TO NEXT BUFFER 
(1) 00164: MICPC=MICPC4! 
CG) 015470 go04cs (MOVE! WRTEBR! IMM! <S>> 

193© 15472 sp BR. ADD, SP14 ;LPDATE COPY OF POINTER 
(1) 001642 MICPC=MICPC+1 
1) o1s472 063014 (MOVE! SPX! BR! tapp! sP14> 

1936 015474 BRURTE IMM. STC sADDRESS OF WRAP AROUND PCINT 
(1) 001643 MICPC=MICPC41 
1) 015474 OO0%67 (MOVE! WRTEBR! IMM! <STC>> 

1937 015476 CMP BR, SP14 : WRAPAROUND” 
(1) 001644 MICPC=MICPC+1 
1) 015476 060374 <SUBTC!BR!SP14> 
\ 

1938 015500 2 Sos -IF YES---BRANCH 
(1) 901645 MICPC=MICPC+1 
(1) 015500 115653 < JUMP! ZCOND! <SOS-INITS3000%4> ! <SO$-INIT3777/2> > 

J 

1939 o1sS02 208: BRWRTE IMM, 20 ;MASK FOR INTERUPT PENDING 
(1) 00164 MICPC=MICPC41 
1) oissce o004ed (MOVE ! WRTEBR! IMM! <20>> 

1940 O1S5SO4 SP OP, AORB, SP} ;UPDATE PORT STATUS WORD 
(1) 001647 MICPC=MICP pt+1 
(1) 015504 053301 AOVE! SPX! OP! AORB! SP1> 

1941 01 .IF OF SLOW 
1942 BRWRTE OP, <SELA'SP1O: :READ LINE STAT US _WOR D 
1943 BRY FLUSH -IF CLEAR ACTIVE SET---FLUSH 
1944 RML: STATE RCVA 
1945 ALWAYS REXIT 
1946 occ .ENOC 
1947 001 “IF NOF SLOW 
1948 O1ssce ALWAYS FLUSH 
(1) 001650 MICPC=MICPC+1 
1) O1SSO6 104415 < JUMP" ALCOND! (FLUSH-INIT33000#4> ! <FLUSH-INIT8777 72) > 

3 

1949 000 .ENDC 
2952 C1ISSIC 4O$; MEM IMM, INTSTK :PIINT TO START OF INTERRUPT STACK



D4 
9MC11 ODCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 FAGE 9-39 PASE: 9172 
DOZHGH.MAC  O6-DEC-76 !1:34 STACK HANDLER 

(1) 001651 MICPC=MICPC+]1 
1) o1sSi0 cdes4e (MOVE! WRMEM! IMM! <INTSTK> > 
ie 

1951 015512 ALWAYS 20S 
yy) 001652 MICPC=MICPC+1 
ee 015512 114641 < JUMP! ALCOND! <20$-INI783000%4> ! <20$-INIT8777/2>> 

1982 O15514 SOS: § BRWRTE IMM,RCL :POINT TO START OF RECEIVE QUELE 
(1) 001652 MICPC=MICPC41 
1) 015514 oo0424 (MOVE! WRTEBR! IMM! <RCLI>> 

1953 015516 Sp BR. SELB, SP14 
1) 001654 MICPC=MICPC+1 
1) 015516 063234 (MOVE! SPX! BR!SELB! SP14> 
Al; 

1954 015520 ALWAYS 30% 
(1) 001655 MICPC=MICPC+1 
(1) 015520 114646 < JUMP! ALCOND! <30$-INITS$3000%4> ! <3C$-INIT$77772>> 
L 

1955 .OSABL LSB 
i956 o1ssee NTHRES: LOMA IMM, ST 
VD 901656 MICPC=MICPC41 
(1) 001 -IF ION IMM. IMM 
Ch 915Se2 o1015e2 MOVE !LOMAR! IMM! «$18377> 

(1) <MOVE!LDMAR! IMM! <ST>> 
1) 009 ENOC 
( 

2957 015524 SPBR _- MEMX, SELB, SP 
(1) 901657 MICPC=MICPC+] 
cL) 015S24 943620 (MOVE ! SPBRX! MEMX! SELB! SPO: 

J 

1958 15526 BRWRTE BR. ACD'SPO “SHIFT LEFT 
1) 001660 MICPC=MICPC+1 . 
1) 01SS26 o65400 (MOVE 'WRTEBR'BR! (ADD! SPO>> 

1959 015639 BRY OVRRUN 
1) O0isé1 MICPC=MICPC+1 
(1) O1SS30 117174 < JUMP! BRYCON! <OVRRUN-INITS&300C#4> # « IVRRUN-INIT38777/2> > 
\ 

1989 o1sS32 BRWRTE IMM, 1 
1} 001662 MICPC=MICPC41 
(1) 015532 o0C4O! (MOVE! WRTEBR! IMM! <1>> . 

1961 915534 ERRXX: 
1%2 O1E534 NTRSO: LOMA IMM, <<RTHRS+3)> 
1} 901663 MICPC=MICPC41 
ib ley IF ION IMM, IMM 
(1; C1S834 010177 <MOVELOMAR! THM « <RTHRS+3) 83779 

(1) (MOVE! LOMAR! IMM! <(RTHRS+3> >> 
cb) 900 .ENDC 

1963 915536 MEMINC _IMM,C 
oe OC!&64 MICPC=MICPC41 
‘tl; «C1536 Ole4or (MOVE !WRMEM! INCMARLIMM!< 2° >



E14 
SMC11 DDSMP PROTOCOL IMPLEMENTATION MACYL1 27(10063 LY-DEC-76 16:44 FAGE 8-40 PASE: 9172 
SCCHSH.MAC 96-DEs-76 !1:34 STACK HANDLER 

oh) 
194 91Ss4C MEM BR, SELB 
hs 00:665 MICPC=MICPC+1 
:2) O1SS4O 062620 (MOVE! WRMEM! BR! <SELQ> - 

1965 O15542 NTRSL: LOMA _IMM,NXTSP 
1) 901666 MICPC=MICPC41 
‘1) 01 IF ION IMM. IMM 
3 O1SS42 20041 HOVE!LOMAR! IMM! <NXTSP8377>> 

3 <MOVE! LOMAR! IMM! <NXTSP> 
cL 900 ENDC 
il> 

1966 O1ss44 LOMA = MEMX, SEL@!SPX! Spa 
iL; 061667 NECPC=MICP CAI 
243 oo: IF ION MEMX. 1 
(1 iHOvE!LOMPR! 1M SELB? SPX!SPQ8377>» 

‘Y) OLSS44 o53220 (MOVE !LDOMAR! MEMX! <SEL9!SPX!SPQ> » 
Ch) 906 ENDC 
\ 

1967 O1SS46 MEMINC IMM, 201 
il) 001670 MICPC=MICPC+1 
(2) O1SS46 OI6ED! (MOVE! WRMEM! INCMAR! IMM! <201>> 

1968 015550 MEM IMM, <<RTHRS> > 
(1) 09167: MICPC=MICPC41 
(1) o:ssso 002574 (MOVE SWRMEM! IMM? < <RTHRS> > > 

1969 o1ssS2 LOMA IMM. NXTSP 
1) 901672 MICPC=MICPC41 
se . 501 IF ION IMM. IMM 
1) Q1SSS2 31924) (MOVE !LDMAR! IMM! <NXTSP8377> 

ae (MOVE! LOMAR! IMM! <NXTSP>> 
1) 000 -ENDC 

1970 C1SSS4 MEM IMM, INTSTK SASSUME QUEGE WRAP ARSUNOD 
oh) 001673 MICPC=MICPC+1 
1) C1S554 O02642 CMOVE!WRMEM! IMM! CINTSTK>> 

197] O1SSS6 BRWRTE IMM <<MMEND-2> > 
(13 oc +74 MICPC=MICPC$1 
(1) o1ssse  90°°76 (MOVE! WRTEBR! IMM! <<MMEND-2> 
2d) 

1972 O1SSEC CMP BR, SPO 
C1 991675 MICPC=MICPC+1 
oe o1ssec 060262 <SUBTC! BR! SPO> 

1972 915562 74 NTRS2 :IT OID WRAP AROUND 
1} __ OGLE7E MICPC=MICPC4! 7 
ae cisSb2 «11570! CJUMP! ZCOND! <NTRS@-INIT&3000%4> ! <NTRSE-INITS77772)> 
wo ©} 

1974 O15S64 BRWRTE IMM,2 SOFFSET TC NEXT PAIR 
chy 901677 MICPC=MICPC41 
25 21sse4 § os422 (MOVE! WRTEBR! IMM! <2)>



FLY 
16: OMS11 COOMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-7E W4 PAGE 9-41 PRGE: S174 

DCCHGH.MAC © 6-DEC-76 11:34 STACK HANDLER 

1) 
1975 C1SS66 MEM BR. ADD!SPO -UPDATE QUEUE POINTER 
oe 001700 MICPC=MICPC+1 
st 015566 O624CO (MOVE! WRMEM! BR! <ADD!SPO> > 

13% 915579 NTRS2: BRWRTE IMM, 20 
OL) 901701 MICPC=MICPC4+1 
-1; 015570 909420 (MOVE! WRTEBR! IMM! <20>> 

1977 915572 SPBR _BR_AORB, SP] 
‘hh no1702 MICPC=MICPC+1 
cd) 015572 063701 «MOVE! SPBRX! BR! AORB! SP1> 
( 

1978 O1SS74 BRO TAB! sFLAGGED BY ERROR TYPE 
(1) 901703 MICPC=MICPC+1 
st] 01557 316334 < JUMP! BROCON! < TAB1-INIT&3000%4> ! < TASL-INIT&77772>> 

1979 015576 SNAK: LOMA IMM ISP11 
2) 901704 MICPC=MICPC$1 
‘T) 901 .IF ION IMM IMM 
2 OL8S76 O1Di71 (HOVE! LOMAR! Int « 1SP118377>> 

ft) MOVE !LOMAR! IMM! <ISP11>> 
a) 000 .ENDC 

1880 oO15620 Sp MEMX, SELB, SP11 
7h) 001705 MICPC=MICPC+] 
1) 915690 043231 (MOVE! SPX! MEMX! SELB! SP11> 

1951 015602 SP BR. INCA, SP11 s INCREMENT MSG EXPECTED 
1} 901706 MICPC=MICPC+1 

dy o1se02 63071 (MOVE! SPX! BR! INCA!SPL1> 

1982 015604 SNAKL: BRWRTE IMM. 1 :UNNUMB PENING BIT TS BR 
1 001707 MICPC=MICPCH1 
ae c1s604 9co4c: «MOVE! WRTEBR! IMM!< 1>> 
1) 

1983 C1S&C6 SNAK2: SP BR. AORB, SPIO ;UPDATE LINE STATUS WORD 
ZY) 001715 MICPC=MICPC+1 
Ch) O1s606 063310 CMOVE! SPX! SR! AORS! SP19> 
i OF) 

2984 O1SE10 ALWAYS FLUSH 
(1) 001711 MICPC=MICPC41 7 
C1) O15610 194415 «JUMP! ALCOND! <FLUSH-INITS3COC#4> § <FLUSH-INITS?77-2>° 
Las 

1985 . 
1986 C1Sé12 EMTRIG: BRWRTE IMM.24 
Li 001712 MICPC=MICPC+1 
oe O1sble o50424 (MOVE! WRTEBR! IMM! (24>> 
a} 

1967 S1S5614 OUTPUT BR. <SELB!OBAL> 
C1 001713 MICPC=MICPC+1 
(3) OISEi4 62226 (MOVE! WROUT! BR! <SELB!OBAl> > 

1986 cise BRWRTE IMM,O 
G OC1714 MICPC=MICPC41



G14 
sped Coxe PROTOCOL IMPLEMENTATION MACY11 27(1006) I4-DEC-7E 16:44 FAGE 8-42 PASE: 

MAC oc O6-DEC-76 11:34 STACK HANDLER 

1) 915616 ocO400 (MOVE! WRTEBR! IMM! <O>> 

1989 015620 OUTPUT BR. «SELB! 0BA2> 
iy} 001715 MICPC=MICPC+1 
it} 015620 62227 (MOVE !WROUT! BR! (SELB! CBR2>> 
(I> 

1990 c1S622 SPBR S.BM873,SPO sREAG BM873 ADDRESS--- 
ae 6) 01716 sree cont eBee! 
i) o1Sb22 G2374° (MOVE ! SPBRX! IBUS! BM873!SPO> 

2991 015624 OUTPUT BR. SELB!OUTDAL SET JP LOW BYTE OF ACCRESS 
(i) 001717 MICPC=MICPC41 
1) 915624 062222 (MOVE! WROUT!BR!<SELBIC 7DAL)> 
ad 

1992 O1S6¢ BRWRTE IMM, 366 sHIGH BYTE BASE FOR RCM BOCT 
(15 9¢1720 MICPC=MICPC41 
CL) 0:S5626 000766 (MOVE! WRTEBR! IMM! (366>> 
t 

1933 015630 OUTPUT BR, SELB! OUTDAZ : 
oh) 001721 MICPC=MICPE+1 
(1) 015630 062223 (MOVE! WROUT!@R! «SELB! OUTDA2> > 

144 0:5632 EMG: BRWRTE IMM,21 sMASK FOR TIMER AND ALSC TG START NPS 
es) 001722 MICPC=MICPC41 
ee 015632 900421 (MOVE! WRTEBR! IMM! <21>> 

:395 015634 OUT BR, “SELB! OBR> 
(ij 901723 MICPC=MICPC41 
CL) 015634 061231 (MOVE! WROUTX! BR! «SELB! O8R> > 

1965 615636 OUT _BR. SELB! ONPR> 
iL) 901724 MICPC=MICPC+1 
1) 315636 961229 <MOVE ! WROUTX! BR! <SELB!ONPR> > 
i 

1997 015640 EM1:  BRWRTE IBUS.NPR -REAC NPR CONTROL 
(13 001725 MICPC=MICPC+] 
1) C1S640 120650 MOVE! WRTEBR! IBUS! (NPR? > 

1998 o1SE4e BRO CKTIME 
(1) 001726 MICPC=MICPC+1 
C1) OLSE42 132371 «JUMP! BROCON! <CKTIME-INITS302G44° # « CKTIME-INIT$777°2>> 

1999 O1S644 MEMADR RM1 “IF NPR DCNE 
tj 901727 MICPC=MICPC+1 
hj Cl IF 6 
oh: 15644 902420 «MOVE! MRMEM! <RML-INITS777/2> 
015 
55 CMOVE!WRMEM! ! <RMI-INITS777 72> > 
ae goc -ENOG 

2050 clS646 ALWAYS ACLOW 
ae 061730 MICPC=MICPC+1 . 7 
C1) 015646 100764 CJUMP! ALCOND! <ACLOW-INITS3009#4> ! <ACLOW-INITS777/2>> 
+4) 

2991 o1s6so TABUPD: SPBR _IBUS,RCVCON, SPO sREAD RECEIVER CONTROL RES 
ae 001721 MICPC=MICPC+} . 
"15 O15650 023640 MOVE !SPBRX! IBUSERCVCON! SPO> 

[@
] 

o
-
 a



OMl11 COCMP PROTOCOL IMPLEMENTATION 
oCchar. MAC 

1) 
2002 015652 

(1) o1Ses2 
2063 015654 

1) 915654 

2004 o1sest 
tT) 
[15 GISES6 
<)) 
ow 
{}) 
(35 

2006 015660 

i) CISEEC 

2006 15662 
1) 915662 

2007 D1S664 
{ 

C1} O1S664 

2008 615666 

cy O1S66E 

2008 015670 

1) C15676 
1) 

201¢ C1SE72 

a) 015672 
d 

201! 015674 

(1i O1674 

2512 
3013 15676 

ow) 

IS) C1SE7E 
2014 515700 
yj 
oe 
ct) g1g799 

06-DEC-""& 

001732 
OeG400 

901732 
103451 

000 

Abe 

901742 
C7bels 

001743 
o76E17 

001744 
000460 

Oci 74s 

S10eIC 

aan 
Sed 

MACY11 27(1906) I4-DEC-76 16:44 FAGE 9-43 PRoE: 
6 i1:34 STACK HANDLER 

BRWRTE BR, ADD! SPO :SHiFT LEFT 

"ABI: 

H14 

MICPC=MICPE+1 
(MOVE! WRTEBR! BR! <ADD!SPQ> - 

BR? IDLE ;RECEIVE ACTIVE--IDLE 
MICPC=MICPC+1 
«JUMP! BR7CON! < IOLE-INIT&3000#4> ! < IGLE-INIT877772>> 

LOMA IMM, IMG1O 
MICPC=MICPC4] 

IF ION IMM. IMM 
CHOVE!LOMAR! IMM! <ING1C8377> 

I 
<MOVESLOMAR! IMM! < IMG1O>> 
. ENDC 

BRWRTE IMM, 2 
ICPC=MICPC41 

CHOVE! WRTEBR! IMM! <2>> 

MEMINC BR, AANDB!SP1O sSAVE BIT 1 CF §P12 
MICPC=MICPC41 
TROVE! WRMEM? TNCMAR? BR! <AANDB!SP10>> 

MEMINC 8R,SELA!SP11 sSAYE SPL! 
MICPC=MICPC41 
<MCVE !WRMEM! INCMAR!BR! <SELA!SP1I>> 

MEMINC BR,SELA!SP12 :SAVE SPle 
MICPC=MICPC+1 
«MOVE! HANEN! INCMAR? BR! <SELA!SPl2>> 

MEMINC 8R,SELA!SP14 :SAVE SP14 
MICPC=MICPC+1 
(MOVE !WRMEM! INCMAR! BR! <SELAISP14> > 

MEMINC BR.SELA!SP16 :SAVE SPlé 
MICPC=MICPC41 
(MOVE ! WRMEM! INCMGR!BR! <SELA!SP16>> 

MEMINC BR,SELA!SP17 »SAVE SP1? 
MICPC=MICPC41 
(MOVE! WRMEM! INCMAR!BR! <SELAISP!7>> 

iMAR NOW POINTS TC SASE 
STATE RB2 :00 NCT CHANGE SR UNTIL RBC 
MICPC=MICPC+1 
«MOVE !WRTEBR? [02 <RG2-INIT8777 /2>> 
LDMA AgsT :POINT 7G TABLE UPDATE STATE 
Seer cemtepety 
IF ION IMM, Io 
/MOVE!LOMAR! IMM! < TABST$377 
. IFF 
CMOVE! LDMAR! IMM! < TABS*> * 
.ENDC 

[e
a 

a
w



T14 
ZMZLL COSMP PROTSCOL IMPLEMENTATION MACY11 27(19063 14-DEC-76 16:44 FAGE 8-44 PRE: O17? 
FOSHGH.MAC © -D6-DEC-78 11:34 STACK HANDLER 

15 
2cis 91s702 PSTATE TBU! .NEW PORT STATE ADDRESS 

785) 018702 MEM IMM, < <TBUL-INIT8777/2>> 
2} 90!746 MICPC=MICPC+1 
‘3. 015702 902774 (MOVE! WRMEM! IMM! < CTBUL-INIT8777/2>>> 
(2) 

2Ci6 615794 SP IMM, 4, SP4 s INITIALIZE COUNT 
se noir4? MICPC=MICPC41 
st 915754 o03004 <MOVE! SPX! IMM!4!SP4> 

nt? NOTE: FIRST & RAM LOCATIONS ARE NOT WRITTEN 
2018 TG CORE TABLE. 
2C!S$ 015706 LOMA —_IMM. BASE 
1) noi7eo MICPC snicecht 
1 stab IF IDN IMM. IMM 
hi 915706 910017 (HOVE! LOMAR! IMM! <BASE8377° > 
(1) 
C1) <MOVE! _DMAR! IMM! <BASE> > 
4) 90c ENDC 

2030 018710 ALWAYS RBO 
lp 20175: MICPC=MICPC+1 
2) q:s7ig ra44ae <JUM :ALCOND! <RBO-INIT83020#4> ! <RBQ-INIT8777/2> > 

2031 915712 Ec2:  BRWRTE IMM.2 s INCREMENT COUNT/TEST 
“T) 00!7S2 MICPC=MICPC$1 
a 618712 cdéuas (MOVE! WRTEBR! IMM! <2) > 

2522 915714 SP BR, ADD, SP4 
1) 901753 MICPC=MICPE+1 
(1; 918714 963004 <MOVE! SPX! BR! ADD! SPY> 
a3 

2923 O1S71é SP IBUS, IOBAL SPO -PCINT TS NEX” ADDRESS 
a8) co1754 MICPC=MICPC+i 
Ly C15716 923140 (MOVE! SPX! IBUS! IOBAL!SPO> 

3 

2024 015720 OUTPUT BR,ADD!OBAl 
cl} g0i75¢ MICPC=MICPC+1 
(1) 015720 O6e0CE <MOVE ! WROUT!? BR! «ADD! OBAL»> 

J 

2025 915722 sp IBUS, IOBAZ, SPO 
(1: 90!756 MICPC=MICPC+1 
(1) 015722 O23160 (MOVE ! SPX! TRUS! IOBA2! SPO, 

} 

2026 o15724 OUTPUT BR,AC!OBA2 
<1 001757 MICPC=MICPC+1 
cy C15724 962157 (MOVE ! WROUT! BR! <AC!CBA2> > 
4s 

2037 015726 C TABMXT 
oe 2017690 MICPC=MICPC+1 
(1) 216726 105366 < JUMP! CCOND! <TABMXT-INI T833090#4> !< TABMXT-INITS?77- 22. 

2238 015730 ECX:  BRWRTE BR, SELA!SP1 sREAD PORT STATUS 
7 901761 MICPC=MICPU+1 7 

(1, 035730 OeCEC! (MOVE! WRTEBR! BR! <SELA!SPL *



OMC11 COCMP PROTOCOL IMPLEMENTATION 
Q6-DEC-76 11:34 cCOChGH 
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MAC 

215732 

018736 

015740 

925740 

015742 

C1574e2 

05744 

015744 

O1S746 

015746 

015750 

C1S756 

01$7S2 
9157S¢ 

015752 

015754 

C1754 

015756 

C1S75E 

91S760 

viS760 

CC17Se 
116374 

056223 

001772 
002460 

MACY11 27(1906) 14-DEC-76 16:44 PAGE 8-45 PAGE: 
J14 

STACK HANDLER 

1C$: 

BRO 30$ INIT MODE, WRITE GUY 200 BYTES 
MICPC=MICPC+1 
«JUMP! BROCON! < 30$-INIT&30CO#4> ! <30$-INIT8&77772>> 

; OTHERWISE ONLY WRITE CUT ERRGR COUNTERS 
BRWRTE BR!LOMAR, SELA! SPY ;READ COUNTER 
MICPC=MICPC+1 
(MOVE! WRTEBR! BR! LDMAR! <SELAtSP4> > 

BRY -J$ ;ALL CONE 
MICPC=NICPC+1 
< JUMP! BRYCON! <20S-INITS8300C#4> ! << 2C$-INIT8777/2)> 

QUTPUT MEMX! INCMAR, SELB! OUTDAL :STORE CCUNTS OF ERRORS 
MICPC=MICPC+1 
(MOVE! WROUT ! MEMX! INCMAR! «SELB! OUTDAI> > 

OUTPUT MEMX! INCMAR, SELB! OUTDA2 
MICPC=MICPC+1 
(MOVE! WROUT ! MEMX! INCMAR! «SELB! OLTORe> > 

_IF NDF SLOW 
SP IBUS, NPR. SPO 
MICPC=MICPC+i 
«MOVE! SPX! IBUS!NPR!SPO> 

. ENDC 
ALWAYS RK8 
MICPC=MICPC+1 ; . . 
«JUMP! ALCOND! <«RKB-INITS3000#4> ! <RKB-INITS777 72> > 

LOMA —_IMM. TABS” 
MICPC=MICPC$1 
.IF ION IMM, IMM 
<MOVE !LOMAR! IMM! <TABST8377>> 
~IFF 
(MOVE !LOMAR! IMM! <TABST> > 
. ENDC 

PSTATE 13 
MEM IMM, (<13-INIT8777722> 
MICPC=MICPC41 
(MOVE ! WRMEM! IMM! << I3-INIT8?777~2) >> 

ALWAYS RM1 
MICPC=MICPC+1 
«JUMP! ALCOND! (RM1-INIT&3090#4> !<RMI-INITS777/2>> 

BRWRTE BR!LOMAR, SELA! SPY ;READ COUNTER 
MICPC=MICPC+1 
(MOVE !WRTEBR! BR!LOMAR? «SELA!SP4> > 

BR? 20$ ;ALL DONE 
MICPC=MICPC+1 . 
<JUMP! BR? CON! «208-INITSSCCO#4 ! <20S-INITS777"2>>



OMCi1 COCMP PROTOCOL IMPLEME TION 
COSHGH. MAC D6-DEC-76 11:34 

2044 915762 ; 
ois7e2 114766 
915764 

90:777 
ois7e4 990000 

9c0co} 

. 985. 915766 90c 

ESRORS DETECTED: C 
DEFRULT GLOBALS GENERATEC: 

DDCMP/CRF “DS: CRF *OMCHGH, HILOW. DDCHGH 
RUN-TIME: 16 31 .1 SECONDS 
RUN-TIME RATIO: 189/49=3.8 
CORE USEC: 7K (13 PAGES) 

1634 O15766 012737 
1bge 018774 012737 
163 
1637 Ci6CO02 104412 

Q 

K14 
MACY11 27(1006) L4-DEC-76 16:44 FAGE 8-46 PASE: 
STACK HANDLER ni73 

00200 

ALWAYS 10§ ;KEEP GOING 
MICPC=MICPC+1 
«JUMP! ALCOND! < 10$-INIT83000#4 ! < 10$-INIT&77772>> 

$ZERO 
MICPC=MICPC+1 
000000 

‘END 

s REREREREE ELAR RERERAEREES TEST | SRR SRREREASRERERER RETR ER AEE 
:#7EST OF BR RIGHT SHIFT 
-#VERIFY THAT A DEST OF BR RSH (011) OF A MICRO-INSTRUCTION 
:#SHIFTS THE RESULTING BR DATA RIGHT ONCE. 
bg SESE AE SESE AE MERE A AEE Re HEE HE EE HE EE EEE EE REE ESSE EEE ERE SE 

TST1: MOV #1, TSTNO 
MOV #TST2, NEXT 

:R1 CONTAINS BASE DMC11 ADDRESS 
MSTCLR :MASTER CLEAR DMC11
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CMH.P11  O9-DEC-76 14:59 
1638 016004 013701 o14C4 
1629 016010 005011 
1640 O16012 012705 osese5 
1641 O16016 016561 o0d004 
ig42 O16022 104414 
1643 016024 1e0sf0 
B44 016026 104414 
1645 016030 061620 
1646 016032 104414 
1647 O16034 061225 
1648 016036 06005 
1649 O16040 116104 oocoos 
1650 O16044 120504 
1651 O1604%6 001401 
1652 O160S0 104012 
1653 016052 
1654 O16052 104414 
1655 O16054 061620 
1656 016056 104414 
1657 016060 061225 
1658 O16062 006005 
1659 016064 116104 00005 
1660 16070 1a0s04 
1661 O1607 
ieee Oleo74 104013 
1663 016076 104400 
1664 
1665 
TBE 
1667 
1668 
1669 
1670 
1671 
1672 
i673 016100 012737 gOD002 on1226 
1674 O16106 012737 Olbel4 OOle18 
1g75 CIBIL4 Olerz7 OIBI4O OOieed 
1672 016122 032737 100000 001366 
1678 Ol6130 001430 
1679 016132 005000 
1680 016134 O12792 990001 
1681 16140 
1682 O16140 O12711 
1683 O16144 Q10061 
1684 O16150 01926} 
1685 016154 
1686 O16 oocoos 
1687 O16 
1688 O16 
1669 O16 
1690 O16 
1691 O16 
1692 Ole 
1693 016200 001357 

16:32 PAGE 35 
L14 

FA 
GENERAL UTILITIES ‘TYPEOUT, ERROR, SCOPE, ETC) 

1$: 

2s: 

TSTe: 

33: 

4§: 

K 
061620 

Dees. Rl 

Weeeo5 RS 
RS, 4(R1) 

),R4 
4 

>
 

U
N
 

r
m
u
M
m
u
-
—
 
mW
 

~_ 
2
 

D
e
 

RS 
S(R1),R4 
Re RY’ 

le 

DMC BASE ADDRESS 
‘Crear SELO 
START WITH 12S 
: PORTHe 125 
:NEXT WORD 1S INSTRUCTION, ROMCLK PC=5304 

e 

NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
;BR RSH+BR, SHIFT BR RIGHT 
;NEXT WORD’ IS INSTRUCTION, ROMCLK PC=5304 
: PORTS+BR 
RS = "EXPECTED" 
:R4 = "FOUND" 
OID BR SHIFT RIGHT ONCE? 
BR IF YES 
:BR RIGHT SHIFT ERROR 

i NEXT WORD IB INSTRUCTION, of Ramtk PC=5304 
RSH*BR, SHFT BR RIGH 

:NEXT WORD’ IS INSTRUCTICN, PRONCLK PC=5304 
;PORTS+BR 
RS = "EXPECTED™ 
:R4 = “FOUND” 
:DID, BR 2H SHIFT RIGHT? 

:BR RIGHT SHIFT ERROR 
; SCOPE THIS TEST 

j RARER EERE EAHERARARHREREES TEST OC RHEE REELERER ERARRESLEE SEETHER 
:#I10P CRAM WRITE/READ TEST 
;#FLO8T A 1 THROUGH EACH CRAM LOCATION 
reer ris iieiiroet Peri tir isi ri retire cer terri sper errs et 

» TEST 2 

MOV #2, TSTNO 
MOV #TST3, NEXT 
MOV #3$, LOCK 

BIT #BIT1S,STATI 
BEQ +3 
CLR RO 
MOV #1,R2 

MOV #BIT10, (RL) 
MOV RO.4iR}) 
MOV R2'6iR1) 
BIS eBiT13, (RL) 
MOV 4(R1) RY 
CMP Re, R4 
BEQ 4g’ 
HLT 
SCOP1 
ee 
ROL Re 
BNE 2g 

3R1 CONTAINS BASE OMC i: ACORESS 
:DOES DMC_HAVE CRAM? 
:SKIP TEST IF NO CRAM 
;RO = CRAM ADDRESS 
;R2 = WRITE OATA 

;SET ROMO 
;WRITE ADDRESS TO SELY 
‘LOAD SEL6 WITH WRITE DATA 
‘WRITE SEL6_INTO CRAM 
;READ CRAM INTO “FOUND” 
21S DATA CORRECT? 
BR IF OK 
: ERROR 

;CLEAR CARRY 
:SHIFT WRITE DATA 
3BR IF NOT DONE "HIS ADORESS 

GE: O1ec 
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1694 Q16202 905200 
1695 O16204 O22700 coz000 
1696 016210 001351 
1697 016212 104400 
i699 
i699 
1700 
1701 
1702 
1703 
1704 
1705 
1706 ; 
1707 016214 12737 000003 o01226 
1708 O16222 012737 016336 OOl216 
1708 016230 012737 016260 001220 

{711 016230 104412 
1712 O16240 032737 100000 001366 
1713 016246 001432 
1714 016250 905000 
1715 016252 012702 000001 
1716 016256 
1717 016256 005102 
1718 O16260 012711 o02000 
1719 016264 010061 000004 
1720 016270 010261 000006 
1721 016274 052711 O20000 
1722 016300 016104 od0004 
1723 016304 do20204 
1724 016306 001401 
1725 016310 104001 
1726 016312 104401 
1727 016314 005102 
1728 016316 O0024] 
1729 016320 o06102 
1730 016322 001355 
1731 016324 005200 
1732 016326 022700 coe0c0 
1733 016332 001347 
1734 016334 104400 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1745 016336 012737 900004 091226 
1746 Ol6344 010737 016516 01216 
174? 016352 012737 O16374 Odle20 

1743 C1E269 104412 

16:32 PAGE 36 
M14 

PAGE: 2181 
CRAM WRITE/READ TESTS 

S$: 

TST3: 

4§: 

SS: 

TST4Y: 

INC RQ ;BUMP TO NEXT CRAM ADDRESS 
CMP #2000, RO ‘DONE YET? 
BNE 1§ ;BR IF NO 
SCOPE -SCOPE THIS TEST 

5 ERASER EEREREERAREERKEEER TEST 2 RRRREEAE EERE EE EE EEE EEE EES 
;#I0P CRAM WRITE/READ TEST 
j¥ELORT A O THROUGH EACH CRAM LOCATION 

596 AR SESE SEE SE AEB HEE ESE HE SEE ESE HE EE EE EERE EES 

; TEST 3 

Mov #3, TSTNO 
MOV aTST4 NEXT 
MOV #35, LOCK 

‘Ry ofONTAIN BA BAS pct ADDRESS 
MSTCLR R CLEAR 
BIT #BIT1S, STATI _ vES DMC HAVE orRaL 
BEQ S$ -SKIP TEST IF NO CRAM 
CLR RO "RO = CRAM ADDRESS 
MOV #1,Re Re = WRITE DATA 

COM Re -MAKE IT A FLOATING ZERO 
MOV #BIT10, (R1) *SET ROMO 
MOV RO,4(RL) “WRITE ADDRESS TO SELY 
MOV Re’ 6(R1) "LOAD SEL& WITH WRITE DATA 
BIS #6{713, (R1) WRITE SEL6 INTO CRAM 
MOV 4(R1), RY “READ CRAM INTO “FOUND” 
CMP R2,R4 -IS DATA CORRECT? 
BEQ § *BR IF OK 
HLT : ERROR 
SCOP1 
COM Re ;BACK TO FLOATING ONE 
CLC CLEAR CARRY 
ROL Re “SHIFT WRITE DANA 
BNE 23 ‘BR IF NOT DONE THIS ADDRESS 
ING RO :BUMP TO NEXT CRAM ADDRESS 
CMP #2000, RO -DONE YET? 
BNE 1$ -BR IF NO 
SCOPE :SCOPE THIS TEST 

5 REE EERE RRREERRERRAREEE TEST 4 SEEKER R ERE E EERE EERE 
;*I0P_CRAM DUAL ADDRESSING TEST 
;*#WRITE EACH ADDRESS INTO ITSELF READ EACH 
; HHODRESS TO VERIFY CORRECT ADORESSING 

2 SESE AE AEE SSE SESE AE aE ae SEE Ab EEE 3 a a at aE 

; TEST 4 

ov #4, TSTNO 
MOV #7575 NEXT 
MOV #13, COCK 

:R1 CONTAINS BASE OMC!1 ADDRESS 
MSTCLR :MASTER CLEAR OMC11
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DZOMH.P11 

MACY11 27(1006) 
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ates 

Ble 
Tae 
A 446 

016516 
016S24 
016532 

016540 

016576 

032737 
0014S 
00500 
010002 
012711 
010061 
010061 
0Se711 
00S061 
016104 
020004 
001401 

ABS) 
022700 

B64883 
pier 32 

Meae 
0:0061 
C:.b104 
020004 
001401 
104002 
104401 
00S200 
022700 
001361 
104400 

012737 
012737 
012737 

104412 

011005 

14-DEC-76 
14:59 

100000 

002000 
o00004 
000006 
020000 
O00006 
o00006 

002000 

016456 

002000 
000004 
000006 

002000 

000005 
016636 
016566 

100000 

035602 
011766 

000004 
002000 

CO1366 

001220 

001226 
001216 
001220 

001366 

16:32 PAGE 37 
CRAM WRITE“READ TESTS 

15: 

es: 

3$: 

4$: 

cs: 

TSTS: 

1$: 

N14 

aB1T15, STATI 

PRGE: 

;D0ES DMC_HAVE CRAM? 
:SKIP_ TEST IF NO CRAM 
RO =CRAM ADDRESS 
: SAVE Re FOR TYPEOUT 
SET ROMO 
WRITE ADORESS TO SELY 
;LOAD aa WITH WRITE DATA 

‘CLEAR SEL 6 
;SHOULD READ Back OWN ADCRESS 
“IS DATA CORRECT? 
iBR IF YES 

Pade ih 8 IF SWO9=1 
LOGE TO NEXT ADDRESS 
aN WRITING YET? 
BR IF 

sRES oT CROPT AT ADDRESS 0 

SEVER Re FOR TYPEOUT 

SELY = “CRAM ADORESS 
;READ CRAM INTO “FOUND” 
-1§ DATA CORRECT? 
BR IF YES 
;DUAL ADDRESSING ERROR 
:LOOP TO 38 IF SWO9=1 
:BUMP TO NEXT ADDRESS 
:DONE WRITING YET? 
BR IF NO 
;SCOPE THIS TEST 

s PERE REESERERLAA RELA ALLELES TEST S Rae RRRERAAR HERES ELAR ELAS 
:#I0P CRAM READ TEST 
S*THIS TEST WRITES THE CRAM WITH THE CROM MICRO-COCE MAP 
7#THEN READS IT BACK AND COMPARES EACH ADDRESS WITH THE 
j #DUPLICATE OF THE CROM MICKO-CODE. ~.. 

= RHARAARARERRREEE RELA RES RAS ARES ASRSSLEA RE RARRAAASLAREREALARL ER 

. TESTS 

hov #5, TSTNO 
MOV 8TST6, NEXT 
MOV #18, LOCK 

:R1 CONTAINS BASE DMC11 ROORESS .. 
MSTCLR MASTER CLEAR DMC11 
BIT 8B1T1S,STATI :1S IT RAM OR ROM . 
BEQ 3$ : SKIP IEet IF CROM ; 
CLR (RL) “CLEAR RUN , 
JSR PC WROM “WRITE CRAM WITH MAP 
MOV SROMMAP , RO “SOFTWARE POINTER TO CROM DUPLICATE 
CLR R2 "Re = CROM ADDRESS 
MOV R2.4(R1) “WRITE CROM ADDRESS TO SEL4 
MOV s8tT10, (RL) ;SET CROMO 
MOV (RO) ,RS -PUT “EXPECTED” IN RS 

g182



B15 

5 RAKE AKER AREA ERE ER EEE TEST 6 RXLEEREAERRAL EE RELE SE AES EES 
:*I0P MAIN MEMORY TEST 

OZOMH = MACY11 27(1008} I14-DEC-76 16:32 PAGE 38 PRSE: 
DZDMH.P11 09-DEC-75 14:59 CRAM WRITE“READ TESTS 

i806 016600 016104 od00006 MOV 6(R1),R4 77 “FOUND” IN RY 
1807 016604 QO20S04 CMP RS .R4 : COMPARE HARD ROM TO SOFT DUPLICATE 
1808 016606 00140! BEQ ro) -BR IF OK 
1809 016610 104003 HLT 3 : CRAM READ ERROR! 
i819 Ol66le oO0SO011 es: CLR (R1) “CLR BIT10 
1811 016614 005061 0o00006 CLR 6(R1) : CLEAR SEL6& 
1812 C166e0 104401 SCOP 1 LOOP TO 18 IF SWO9=1 
1813 Ols&ee O0Se02 INC Re - INC TO NEXT CROM ADDRESS 
1814 016624 005720 TST (RO)+ : POP RO BY 2 
1815 016626 Oee70e 902000 CMP #2000,Re : DONE IK YET? 
1816 016632 001355 BNE 1$ :BR IF NO 
tts 016634 104400 3$: SCOPE : SCOPE THIS TEST 

1619 

ist 
1822 : #FLOAT A 1 THROUGH ALL MAIN MEMORY LOCATIONS 
i853 ETTETeT TT TET TTTITTTTETTTT Tele Te eee TT TTT Tritt TTT TT TTT 
1824 
i8e> : TEST & 

1827 Q16636 012737 oO00006 oa012e26 TST6: MOV #6, TSTNO 
1828 O16644 012737 017024 001216 MOV #TST7, NEXT 
1829 O166S2 012737 018702 Oo012e0 MOV #655, Lock 
1830 ;R1 CONTAINS BASE OMC11 ADDRESS 
1831 916660 104412 MSTCLR >MASTER CLEAR DMC1li 
1832 016662 032737 100000 001366 BIT #BIT1S,STATI ;IS THIS AN IOP? 
1832 016670 001454 BEQ es -SKIP TEST IF NO 
1834 016672 005037 034704 CLR FLAG START WITH ADDRESS 0 
1635 016676 012700 000001 1$: MOV #1, RO : START WITH BIT QO 
1836 016702 042737 000377 016734 655: BIC #377 , 665 sCLEAR ADDRESS FIELD GF INSTRUCTION 
1837 016710 042737 O00003 016740 BIC 83,685 : CLEAR ADDRESS FIELD OF INSTRUCTION 
1838 016716 153737 034704 016734 BISB FLAG, 665 ACD ADDRESS TO INSTRUCTION 
1839 016724 153737 034705 016740 BISB FLAG+1 68 : ADD appkESS TO INSTRUCTION 
1840 Q1673e 104414 ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
1841 016734 010000 66$: 010000 : LOAD MAR LO WITH ADDRESS IN FLAG 
1842 016736 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S394 
1843 016740 QO04000 68: 004000 - LOAD MAR HI 
1844 Q01674e 010061 oococY MOV RO,4(R1) : WRITE PATTERN IN PORTY 
184S 016746 104414 ROMCLK “NEXT WORD IS INSTRUCTION. ROMCLK PC=S304 
1846 016750 122500 122500 :MOVE PORT4Y TO MEMORY 
1847 Q167S52 104414 ROMCLK > NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
1848 016754 O40620 040620 : MOVE MEMORY TO BR 
1849 016756 104414 ROMCLK * NEXT WORD IS INSTRUCTION. ROMCLK PC=S304 
1850 016760 O612eS5 6122S MOVE BR TO PORTS 
1851 016762 010005 MOV RO,RS : PUT “EXPECTED” IN RS 
18Se 016764 116104 o00005 MOVB S(R1),R4 : PUT “FOUND” IN RY 
1853 016770 120504 CMPB RS RY :DATA CORRECT? 
1854 016772 001401 BEQ 67 : BR IF YES 
18S5S 016774 104010 HLT 10 DATA ERROR 
1856 016776 104401 67$: SCOP I :SWO9=1? 
1857 017000 000241 CLC : CLEAR CARRY 
1858 017002 106100 ROLB RO : SHIFT BIT IN RO 
1859 017004 001336 BNE 655 : DONE IF RO=0 
1869 G1700€ 005237 034704 INC FLAG = NEXT ADDRESS 
i861 Cl7Ole Oee?737 c0eode 934704 CMP #2000,FLAG :LAST ADDRESS?
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1862 
1863 
1864 
186S 
iStS 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 

1909 
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017020 
017022 
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001326 
194400 

012737 
012737 
012737 

104412 

001324 
104400 

14-DEC-76 

090007 
017216 
017072 

100000 

034704 
000001 

000377 
000003 
034704 
034705 

000004 

o00005 

034704 
002002 

001226 
O01216 
001220 

001366 

017124 
017130 
017124 
017130 

034704 

16:32 PAGE 39 
IOP TEST 

es: 

TST?: 

6r$: 

2s: 

PAGE: 

BNE 1$ ;BR IF NO 
SCOPE :SCOPE THIS TEST 

5 RRRKEEAAGEREAAE ESSERE RAEEE TEST 7 BEARER RAREAELAEERE SE SEN EES 
#I0P MAIN MEMORY TEST 
:#ELORT A G THROUGH ALL MAIN MEMORY LOCATIONS 
iti t rer ti tir ictiitrritere rere irri rs Serr i rst ier e rl sere sy 

Mov #7, TSTNO 
MOV #TSTI10, NEXT 
MOV #653, LOCK 

:R1 CONTAINS BASE DMC11 ADDRESS 
MSTCLR MASTER CLEAR DMC11 
BIT #BIT1S,STAT1 -1S THIS AN IOP? 
BEQ es :SKIP_TEST IF NO 
CLR FLAG START WITH ADDRESS O 
MOV #1,RO ‘START WITH BIT O 
COM RO “CHANGE TO FLOATING O 
BIC #377 663 ;CLEAR ADDRESS FIELD OF INSTRUCTION 
BIC #3, 68 :CLEAR ADORESS FIELD OF INSTRUCTION 
BISB FLAG, 66$ ADD ADDRESS TO INSTRUCTION 
BISB  - FLAG+1, 68 -ADD ADDRESS TO INSTRUCTION 
ROMCLK “NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
o1ocoa ‘LOAD MAR LO WITH ADDRESS IN FLAG 
ROMCLK =NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
004000 LOAD MAR HI 
MOV RO.4<RL) “WRITE PATTERN IN PORTY 
ROMCLK =NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
122500 -MOVE PORTY TO MEMORY 
ROMCLK "NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
040620 :MOVE MEMORY TO BR 
ROMCLK "NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
bees “MOVE BR TO PORTS 
MOV RO,RS 2PUT “EXPECTED” IN RS 
MOVB SRL), RY “PUT "FOUND" IN RY 
CMPB ‘DATA CORRECT? 
BEQ Rey :BR IF YES 
HLT 10 :DATA ERROR 
SCOP ;SWO9=1? 
COM RO CHANGE TO FLOATING : 
CLC -CLEAR CARRY 
ROLB = RO ‘SHIFT BIT IN RO 
BNE 64S :DONE IF RO=0 
INC FLAG =NEXT ADDRESS 
CMP #2000, FLAG LAST ADDRESS” 
BNE BR IF NO 
SCOPE -SCOPE THIS TEST 

+ BERKEL ELEN EARERALERERERSEES TEST 10 SRRSRERAEAERALRARE RARER EERE 
:#I0P MAIN MEMORY DUAL ADDRESSING TEST 
- LOAD EACH MEMORY LOCATION WITH ITS OWN RODRESS 
: READ BACK EACH LOCATION TO VERIFY CORRECT ADDRESSING 
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O15 
OZOMH = =MACY11 27(1006) 14-DEC-76 16:32 PAGE YC PRGE: 1ec 
OZOMH.Pil OS-DEC-7¢ 14:59 IOP TEST 

1918 5 RRAAARAARA ARERR AS ERLE SSAA A RARE LARA LALEELEAA BAAS RELEASE RSS LHS AES 

1919 
1360 ; TEST 10 

i922 017216 012737 O00C10 001226 TST10: MOV #10, TSTNO 
1923 017224 Ole737 017516 001215 MOV aTST11 NEXT 
1924 317232 O1e737 017256 O01220 MOV #15, LOCK 
1925 ;R1 CONTAINS BASE OMC11 ADDRESS 
1926 O17240 104412 MSTCLR : MASTER CLEAR DMC 11 
1927 O172e4e 032737 100000 001366 GIT #BIT1S,STAT1 71S THIS AN IOP” 
1928 017250 001521 BEQ 9S : SKIP TEST IF NO 
19e9 017252 005037 934704 CLR FLAG “START AT ADDRESS O 
1930 017256 Q13702 034704 1$: MOV FLAG, Pe PUT DATA IN Re 
1931 Q17e62 O42737 O00377 017314 BIC #37725 :CLEAR ADDRESS FIELO OF INSTRUCTICN 
1932 017270 O4e737 000003 017320 BIC 483,78 ;CLEAR ADDRESS FIELD OF_INSTRUCTION 
1923 017276 193737 034704 017314 BISB FLAG, 2S “ADD ADDRESS TO INSTRUCTION 
1934 017394 163737 934705 017329 BISB FLAG+1, 7$ : ADD ADORESS TO INSTRUCTION 
1935 QO17312 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
1936 017314 010000 es: 010000 ;LOAD MAR LO 
1937 017316 104414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=S30% 
1938 017320 OO40CO 7$: 094000 ;LORD MAR HI 
1939 917322 010261 do0ceyY MOV Re. 4(R1) 
1940 017326 104414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
1941 017330 ieeso0 122500 ;MOVE PORTY TO MEMORY 
1942 017332 104414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
13943 017334 040620 040620 ; MOVE MEMORY TO THE BR 
1944 017336 104414 ROMCLK sNEXT_ WORD IS INSTRUCTION, ROMCLK PC=S304 
1945 017340 O6leeS 61225 :MOV BR TO PORTS 
2946 Q17342 010205 MOV Re RS “PUT "EXPECTED" IN RS 
1947 Q17344 116104 900095 MOVB S(R1}.R4 :PUT FOUND" IN RY 
1948 017350 !20504 CMPB RS.RY DATA CORRECT” 
1949 017352 001401 BEQ 33 :BR IF_YES 
19S0 Q173S4 104010 HLT 10 :DATA ERROR 
1951 917356 104401 3$: SCOP1 : SWO9=1? 
19Se 017360 005237 924704 INC FLAG :NEXT ADDRESS 
19S3 017364 O22737 002000 034704 CMP #2000,FLAG LAST ADDRESS 
4984 017372 001331 , BNE 1§ BR IF NC 
195S 017374 Q12737 QO17406 001220 MOV #4$, LOCK NEW SCOPE 1 
1956 017402 905037 034704 CLR FLAG RESTART AT ADDRESS 0 
1957 017406 013702 034704 4S: MOV FLAG, Re :PUT DATA IN Re 
1958 O17412 O42737 000377 O17 444 BIC #377 S$ CLEAR ADORESS FIELD OF INSTRUCTION 
1959 017420 042737 000003 017450 BIC 83,98 :CLEAR ADLRESS FIELD OF INSTRUCTION 
1960 O174e6 §=153737 034704 O17444 BISB FLAG. 5S ;ADD ADDRESS TO INSTRUCTION 
1961 O17434 153737 034705 017450 BISB FLAG+1, 8% ADD ADDRESS TO INSTRUCTION 
1962 O17442 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
1963 O17444 010000 Ss: 010000 :LOAD THE MAR LO 
1964 017446 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK Po=5394 
1965 917450 004000 as: 004000 ;LOAD MAR HI 
1966 O174Se 104414 * ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
1967 O174S4 040620 040620 :MOVE MEMORY TO THE BR 
1968 017456 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
1969 017460 061225 61225 ;MOV BR TO PORTS 
1970 O1746e 010205 MOV Re, RS PUT "EXPECTED" IN 95 
1971 017464 116104 o00005 MOVB S(R13,R4 :PUT “FOUND IN RY 
1972 C17470 120504 CMPB RS,R4’ :DATA CORRECT? 
1973 C17472 OO143i BEQ 63" :BR IF YES 

ry 
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OZOMH 3 860MACY]] 27(1006: 14-DEC-76 16:32 PAGE 41 PRE: 
CZOMH. Pi! O9-DEC-7S 14:59 IOP TEST - 

1974 017474 104010 HLT 19 i ADDRESS ING ERROR 
1975 017476 10440! 6$: SCOP! : Sil 09=17 
1976 017500 9005237 934704 INC FLAG : NEXT ADORESS 
1977 017504 O@e737 9028C0 °34794 CMP #2000, FLAG -1S IT THE LAST 

i9r8 017812 001335 BNE 4g ;BR IF NO 
1979 O17S1 104499 98: SCOPE : SCOPE THIS TEST 

1981 
1982 5 RRR RRR R RRR E EER RR TEST |] a atat at tt act dt sti sit dba Hae 

1983 : IOP MAR TEST 
1984 : PERFORM OUAL ADDRESSING TEST 
1985S : USING MAR AUTO-INC FEATURE 
1386 © HE HEHE EME HE SE HE HE HE HE HE AE HE HE HE EE a a ha HD 

1 
1388 ; TEST ll 

1990 017516 012737 O600i1 OO0lec6b TSTii: MOV #11, TSTNO 
$991 017524 012737 S:rs3e O01216 MOV #TSt12, NEXT 
1932 :R1 CONTAINS BASE OMC11 ADDRESS 
1993 C17S53e 104412 MSTCLR MASTER CLEAR OMC1! 
1994 017534 032737 1000900 30:!366 BIT #BITIS,S7ATL 31S THIS AN IOP? 
1399S 017542 901432 BEQ 4§ :SKIP TEST IF NO 
1996 0:7544 Q0S5002 CLR Re - START WITH A ZERO 
1997 O17S46 104414 ROMCLK “NEXT WURD IS INSTRUCTION, ROMCLK PJs 
1998 017550 010000 010000 ‘LOAD MAR WITH A ZERG 
1999 017SSe O010e61 o00cC+ 1$: MOV Re Y{R1) “WRITE DATA TO POR™4 

2000 O175S6 104414 ROMCLK “NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
eC0i 017560 136500 136500 >MEM*PORTH , AUTO-INC M 
2002 O1756e O0S5e20e INC Re : INCREMENT CATA 
2093 017564 Q22e70e o0ecds CMP #2C00.R2 :DONE YET? 
2094 QO17570 001379 BNE 1$ ;BR_IF NO 
e005 017572 cosd0e CLR Re RESTART WITH A ZERO 

200 1757 O44 14 ROMCLK NEXT WORD #379 INSTRUCTION, ROMCLK PCU=25304% 

200 17576 010000 010009 :LOAD MAR WITH A ZERO 
2008 017600 23: 
2009 O17600 104414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=sS204 

2010 O1760e 955224 055224 :MOVE MEM TO PORT 
2011 C176C4% 010205 MOV Re, RS : PUT “EXPECTED” IN RS 
20ie 017606 016104 90C0C4 MOV 4(R1),R4 : PUT FOUND” IN RY 
2013 Q176le 120504 CMPB RS RY DATA CORRECT? 
2014 O17614 001401 BEQ 3$ :BR IF YES 
201 017616 104011 HLT li : MAR ERROR 
201& O176e0 Oo0f20e 3$: INC R2 NEXT ADDRESS 
2017 O176ee Dee7Oe Cd2000 CMP #2000 ,Re i DONE YET? 
29:18 O:7626 CO1L3E4 BNE es : BR F NO 
ooh 017630 104490 4§: SCOPE ‘ECOPE THIS TEST 

e0el 
eCee = EEE EEE EMRE REE EEEEREEE TEST 12 SER Ree ReREEEEEEERR ERASER ERD 

2022 : €10P (CRAM) OOT BITS TEST 
2024 : LOAD MAR WITH A O INC MAR UNTIL IT OVERFLOWS (2000 TIMES? 
ce0es aVERIFY THAT IBUS* 10 BITS IS SEY ONLY WHEN MAR SIT 8 IS A ONE 
eSeé AND THAT IBUS* 10 BITS IS SET ON MAR OVERFLOW (e000) 
ease LEER EEEE RE EEEERAEEEREREA ESE ERERE SERS SELES RRAEAREERRARARARAERERL 

ec 
2923 : TEST l2 

a
)
 

+
 

e
e
 
e
e
e
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17640 

020034 
ceCO3e 

012737 
012737 
012737 

104412 
932737 
901464 
oosoce 
104414 
910000 

1O4414 
121204 
005005 
032702 
001492 
012705 
016104 
042704 
0e0S04 
0014} 
194007 
104491 
104414 
014000 
005202 
022702 
001352 
005037 
104414 
121204 
012705 
016104 
042704 
020504 
001401 
104007 
104414 
010000 
104414 
G04000 
104414 
121204 
00S00S 
016104 
042764 
020504 
001401 
104007 
104402 

14-DEC-76 

000012 
O2C340 
017674 

100000 

009409 

coco 
OCCCO4 
177637 

o0ec0c 

0012eC 

000106 
OCC9CY 
177637 

’ 

000034 
177637 

001226 
001216 
COi2ed 

16:32 PAGE 42 
IOP TEST 

0C1366 

18: 

es: 

TSTie: 

ROMCLK 
010000 

ROMCLK 
121204 
CLR 
BIT 
BEG 
MOV 
MOV 

#12, TSTNO 
#TSt13, NEXT 
#15, LOCK 

#B8IT1S,STATI 
) 
Re 

RS 
nB1T8, Re 

#BITS,RS 
4(R1) RG 
$177637,R4 
RS RY 
+4 

? 

Re 
#2090, Re 
1§ 
LOCK 

#B1T6,RS 
4ORL) RY 
#177637,R4 
RS.RY 
+4 
7 

RS 
4(R1> RY 
8177647. R4 
RS,R4 
+4 

7 

: 

;R1 CONTAINS BASE DOMC1i ADDRESS 
:MASTER CLEAR DMC11 
:1S THIS AN IOP? 
:SKIP TEST IF NO 
*R2=SAME AS MAR CONTENTS 
:NEXT WORD IS INSTRUCTION, 

AR+O 

:NEXT WORD IS INSTRUCTICN, 
:PORTY=IBUS# 10 
:RS="EXPECTED™ 
;IS BITS SET IN MAR? 
“BR IF NO 
IF YES THEN SET BITS 
;R4="FOUND™ 
:CLEAR UNWANTED BITS 
BITS S86 SHCULD BE CLEAR 
3BR I 
ERROR BITS S86 NOT CLEAR 
‘LOOP TO 11$ IF SWO9=1 
SNEXT WORD IS INSTRUCTION, 
;INC_MAR 
BUMP MEM ADDRESS 
;OVERFLOWED YET? 
BR IF NO 
:NO MORE SCOP1 
;NEXT WORD IS INSTRUCTICN, 
:PARTY+IBLUS# 10 
:RS="EXPECTED” 
:R4="F OUND” 
: CLEAR UNWANTED BIS 
;BIT6 SHOULD BE SE” 
:BR IF OK 
:ERROR, BIT& NOT SET 
:NEXT WORD IS INSTRUCT! 
:MAR+O 
;NEXT WORD IS INSTRUCTION, 
:MAR_HI+O 
;NEXT WORD IS INSTRUCTICN, 
:PORTY+IBUS#* 10 
:RS="EXPECTED” 
:R4="F OUND" 
;CLEAR UNWANTED BITS 
:BITS 586 SHOULD BE CLEAR 
BR IF OK 
ERROR S86 NOT BOTH © 
:SCOPE THIS TEST 

ROMCLK PC=S5304 

RIMCLE PC=S3G4 

ROMC.K PO=S3C4 

ROMCw Po=S3th 

» ROMCUK Pl=S204 

ROMCLK PC=S3C4 

RGMILK PCsSSo4 

s SERRSESEAREERERRERAEEERRRES TEST 12 RReEHERSEERRAD ERA RERERERERE 
:#CROM READ TEST 
-4THIS TEST READS EACH ROM LOCATICN AND COMeARES



SZOMR  OMACY11 276100) 14-DEC-76 16:32 PAGE 42 Pace: 3182 
ceoMH. Pil O9-CEC-"S 24:59 oROM READ TESTS 

2386 :#17T_TO_A SOFTWARE DUPLICATE OF THE CROM. "HIS TEST 
2087 :#HLSO TESTS THE JUMP(I) MICRO-PROCESSOR INSTRUCTION. 
2788 rt IT tli Tit rit tli liitiici tii lislirii i iret rirrirreririilecrey cy 

cagy >; TEST 13 
e032 Hiepateiehenenaneiananabatad 
2092 C2904e Ole737 900013 OO0lecé TST13: MOV #13, TSTNO 
2093 920046 912737 O20230 901216 MOV 8TST14 NEXT 
2094 020054 Q1e737 020106 Colee20 MOV is,Lotk 
2c9s ;R1 CCNTAINS BASE OMC!1 ACCRESS 
ec36 ~Oe0062 i0441e MSTCLR :MASTER CLEAR OMC11 
2097 020064 O32737 190000 Obl3nt BIT a#BIT1S,STATI ;IS IT RAM CR ROM 
2098 O20072 001055 BNE 4§ ;SKiP Tes IF CRAM 
2099 020074 005011 L (RI?) CLEAR R 
5100 pe 878 ert 911766 MOV *° sROMMAP RO :RO POINTS TO SOFTWARE ROM MAP 
2101 OQe0l 050 CLR Re :Re CONTAINS ROM ADDRESS BITS 
2102 O20:04% 005003 CLR R3 ;R3_ CONTAINS ROM ADDRESS BITS 384 AN BITS 11812 
2193 O201068 Q4e737 014377 Jeci26 13: BIC #14377 ,23 :CLEAR ADDRESS FIELDS OF Pas? RUCTICN 
2104 020114 O0S0237 Oe0lcé BIS Re,2s “ADD BITS 0-7 TO INSTRUCTION 
2125 Q201e0 050337 O2e0i26 BIS R3, 2S :ADD BITS 11812 TO INSTRUCTION 
2106 O20124 104414 ROMC _K “NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
2107 peoies tog300 ooz000 2$: 100400 eBITIO. (RL: sJUNPCT) TO ROM ADDRESS IN R2 8 83 
x4 4 ‘ 

5108 Bski39 Bifabd MOV CRO) RS :PUT “CXPECTED” IN RS 
21:0 020136 016104 o00C56 MOV &(R1),R4 :PUT “FOUND” IN RY 
2:11 O201l4e de0S504 CMP RS.RY :COMPARE ROM CONTENTS TO SOFT DuP 
21i2 Qe0144 001414 BEQ 3$ BR IF OK 
€113° 0201468 Q10527 O0125e MOV R3, TEMP3 ;PUT ROM ADDRESS IN TEMPS 
21i4 Q2015e 900241 CLC :FOR ERROR *YPECLT 
21:5 Qe01S4 O06N37 0012Se ROR TEMP3 
2:16 020160 006037 O01cSe ROR TEMP3 
—e'17 Q20164 O0Cb037 001252 ROR TEMP3 . . . 
2118 Q20170 050237 O0icSe BIS Re, TEMP3 7 TEMP3 NOW CONTAINS CORFE” ACCRESS 
2119 020174 104004 HLT 4 ;ROM READ ERROR 
2120 020176 104401 3$: SCOP 1 :LOOP TO 18 IF SWO9= 
21e1 Qe20200 905720 TST (RO)+ :BUMP SQFT POINTER 
elee O20e0e 005202 INC Re :BUMP ROM ADDRESS 
2le3 Qe0eC4Y Oe2e702 d00400 CMP #400, 82 ;I1S Re TO MAX YET? 
2le4 020210 001336 BNE 1$ :BR_IF_NO 
2leS Oe0ele g0S002 CLR Re YES, RESET Re "C2 
21e& 020214 062703 of4000 ADD #4000 , 83 INC. TO NEXT PASE OF SoM 
el27 Q20220 Oee703 O20006 CMP s20000,R3 DONE YET? 
2128 O20224 001330 BNE 1 :BR IF NO 
21e9 Oe0eeb 104400 4§: SCOPE :SCOPE THIS TEST 

5131 
2i3¢ + EER AREER RARER EREREREEREEESES TEST 14 Stee eee tere ke RE SERERSRERRER 
135 :*#CROM TEST OF JUMP. I) NEVER MICRO-PROCESSCR INSTRUCTION. 
ei34 : #PERF ORM THE JUMP INSTRUCTION 
2i3s “VERIFY THAT THE JUMP DID NOT OCCUR BY READING 
2.26 j#THE CONTENTS OF THE NEW ROM PC.IT SHOULD INCREMENT BY ONE>. 
e132 5 RELEEA ELA REAR SELLER ERE EERE SEA ESALESAERRESEREARERRAARARERAER ES 
els 
2139 ; TEST 14 
eto a em 
Ziti CzCzs2 43.2737 G09014 d91e2e6 TST14: Mov #14, "STNG
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2142 920236 012737 OeC4eO 001216 MOY aTST15, NEXT 
2143 9202044 012737 O2026b4 oCl2e0 MCV #1$,LOCK . 
eld 3R1 CONTAINS BASE SMC1i ADORESS 
el4S O202S2 19441e MSTCLR ;MASTER CLEAR DMCil 
214$ O20254 032737 100000 901366 BIT #BIT1S,STATL :1S_IT_CRAM? 
el4? Q20e62 001055 BNE 6$+e2 ;SKIP TEST IF YES 
2148 020264 1$: 
2:49 020264 904737 035430 JSR PC, CLRALL ;CLEAR ALL “ONDITIONS 
2150 Qe0e70 104414 ROMCLK ;NEXT WORD 2S INSTRUCTION, ROMCLK PC=S304 
eiS1 Qe0e7e 100400 100400 ;START AT ROM PC=0 
2:52 020274 194414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=S3C4 
2153 Q2e0276 114377 114377! <400%0> ; JUMP TO ROM PC OF 1777 
2154 020300 004737 O3¢522 ISR PC, ROMDAT :RS=EXPECTED ROM DATA,RY=ACTUAL ROM SATA 
2€1S5 020304 a0009e ; INDEX 
2156 020306 O20S04 CMP RS,R4 ;ARE NEW PC CONTENTS CORRECT? 
2187 020310 001401 BEQ 2s :BR_IF YES 
2158 Qe031e 104006 HLT 6 ;ERROR, CROM PC_IS WRONG 
2159 Q20314 104401 . 2$: SCOP :LCOP fo 18 IF SwWwOS=1 
2160 020316 O12737 022324 d0122C MOV #35, LOCK ;NEW SCOP] 
2i€1 020324 38: 
2162 020324 004737 035436 JSR PC, CLRALL CREAR ALL CONDITIONS 
2162 020330 104414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2164 020332 100403 100403 ;START AT ROM PC=3 
2.65 920334 104414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
e!$& 020336 100000 100000!<400%0> ;JUMP TG ROM PC OF 0 
2167 020340 004737 935522 JSR Pc .ROMDAT 7RS=EXPECTED ROM DATA,RY=ACTUAL ROM DATA 
2158 920344 900010 10 ; INOEX . 
e169 020346 O20S04 CMP RS.R4 ;ARE NEW PC CONTENTS CORRECT” 
2170 020350 001401 BEG 4§ ;BR IF YES 
2171 Q203S2 104006 HLT 6 sERROR, CROM PC_IS WRONG 
2172 020354 10440: 43: SCOP 1 :LOOP to 3$ iF SWwO9=! 
2173 020356 012737 920364 001220 MCV #53, LOCK ;NEW SCOPL 
2174 020364 S$: 
2175 020364 004737 935430 JSR PC ,.CLRALL :CLEAR ALL CONDITIONS 
e176 Q20370 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2177 020372 100406 100406 ;START AT ROM PC=6 
2178 920374 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2179 020376 104125 104125! .400%0> ;JUMP TO ROM PC OF Ses 
2180 O20400 004737 93¢S22 JSR PC ,ROMDAT :RS=EXPECTED ROM OATA,RY=ACTURL ROM CATA 
2181 Qc0404 dd0001€ 16 ; INDEX 
21382 d0e0406 de0S04 CMP RS.RY vARE NEW ROM PC CCNTENTS CORRECT? 
2:83 020410 001401 BEQ 6$ :BR IF YES . 
2184 O204i2e 104096 HLT 6 ;ERROR, CROM PC IS WRONG 
2185 O20414 104401 5S: SCOP1 :LOOP fo S$ IF SwWSS=! 
2186 920416 104405 SCOPE :SCOPE THIS TEST 

$169 
2139 ; PERELERRAEREEEREREREEREEREEE TEST [5 Pee eeeeeeREa SERRE ERR SONS? 
2:90 ;#CROM TEST OF JUMP(I) ALWAYS MICRO-PROCESSOR INSTRUCTION. 
e191 ;#PERFORM THE JUMP INSTRUCTION 
e192 s#VERIFY THE JUMP BY READING THE CONTENTS OF ThE NEW ROM PC 
5133 st LEREEAEE LEEK EAE R EER ER EE SERER ERR ER ERR ERR EREDAR AER SEES SASSER ED 

ste > TEST 15 

2:97 TeC420 912737 CCOCIS 001226 TST15: Mov = #15, "STNG
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oe042b 
020434 

Oec44e 
O20444 
O02C4S2 
020454 
020454 
O204S6 
2046 
e046 

C20464 
020470 
020472 
020474 
020476 
020500 
020502 
020519 
020510 

020572 

020574 
020692 
C2e0619 

le73? 
12737 

104412 
032737 
001047 

104414 
100400 
104414 
114727 
004737 
003776 
20504 
001401 
104096 
104401 
012737 

104414 
100403 
104414 
100400 
004737 
000000 
020504 
001401 
104006 
104401 
012737 

104414 
100406 
104414 
104525 
004737 
001252 
020504 
001401 
104006 
104401 
104400 

012737 
912737 
C1e737 

14-DEC-76 

o2cs74 OO 
C204S4 00 

100000 09 

C3ass2e 

822519 20 

035522 

020544 o0 

G3SS2e 

000016 00 
020764 00 
Ce0620 CO 

16:32 PAGE 45 

1220 

leed 

1226 
lel6 
i220 

cROM JUMP TESTS 

1$: 

2s: 

3$: 

4$: 

S$: 

$$: 

TST18: 

Tis 

MOV #TST16, NEXT 
MOV #13, LOCK 

;R1 CONTAINS BASE DMC11 ADDRESS 
MSTCLR “MASTER CLEAR OMC11 
BIT #8I1T1S,STAT! -1S IT CRAM? 
BNE b$+2 -SKIP TEST IF YES 

ROMCLK -NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
100400 :START AT ROM PC=0 
ROMCLK “NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
1149377! <4O0#1> ‘JUMP TO ROM PC OF 1777 
JSR PC .ROMDAT -RS=EXPECTED ROM DATA,RY=ACTUAL 20M DATA 
3776 : INDEX 
CMP RS,R4 "ARE NEW PC CONTENTS CORRECT? 
BEQ 23 -BR IF YES 
HLT 5 ?ERROR, CROM PC IS WRONG 
SCOP -LOOP to 1$ IF SWO9=1 
MOV #3$ LOCK “NEW SCOP! 

ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=S394 
100403 :START AT ROM PC=3 
ROMCL *NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 K 
100000!<4OO#1> ;JUMP TO ROM PC OF 0 
Ask PC, ROMDAT i RS EEAPECTED ROM DATA,RY=ACTUAL ROM SATA 

: INDE 
CMP RS,R4 :ARE NEW PC CONTENTS CORRECT? 
BEQ 4g -BR IF YES 
HLT 6 ERROR, CROM PC IS WRONG 
SCOP1 “LOOP to 3$ IF SWO9=1 
MOV #53, LOCK :NEW SCOPL 

ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=S5304 
100406 :START AT ROM PC=b 
ROMCLK =NEXT WORD IS INSTRUCTION, ROMCLK PC=S394 
104125! «4O0#1> : JUMP TO ROM PC OF SoS 
JSR PC, ROMDAT -RS=EXPECTED ROM DATA,RYSACTUAL ROM DATA 
1252 : INDEX . 
CMP RS.RY “ARE NEW ROM PC CONTENTS CORRECT? 
BEQ 6$ :BR IF YES 
HLT 6 SERROR, CROM PC IS WRONG 
SCOP :LOOP fo S$ IF SWS9=1 
SCOPE :SCOPE THIS TEST 

j ERMA ASEREEE PRES RERLEERESE TEST 16 See kee eee R RRR RERERELERE ERD 
;#CROM TEST OF JUMP(I) ON C BIT SET MICRO-PRCCESSOR INSTRUCTION. 
:#SET THE C BIT, PERFORM THE JUMP INSTRUCTION 
;4VERIFY THE JUMP BY READING THE CONTENTS CF THE NEW ROM PC 
© 5 RGR ERE REE REE REEL EEE ER LERNER REL EER EEE EEE SEER ERR ER EEREERS 

; TEST 16 

Mov #16. TSTNO 
MOV eTSt1?, NEXT 
MOY 815, LOCK 

=R1 CONTAINS 3ASE DOMS11 ADDRESS 

t
e
e
 
e
e
e
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020616 
020620 

020762 

020764 
020772 
021000 

104412 
032737 
001055 

004737 
1G4414 

012737 

094737 
104414 
100403 
104414 
101000 
094737 
oo00c00 
Oe0S04 
001401 
104006 
104401 
012737 

904737 
104414 

fa 
ibe ide 

He les 
001401 
104006 
104401 
104490 

012737 
912737 
C12737 

14-DEC-76 
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100000 001366 

035476 

935822 

C20679 

035476 

935522 

020730 

035476 

000017 OO 
021154 00 
021020 v0 

PAGE 46 
CROM JUMP “ESTS 

:$: 

a . 

35: 

4g: 

i 

6$: 

TSTL?: 

J15 
PAGE: 

MSTCLR :MASTER CLEAR GMC11 
BIT #BI1T15,STAT! “IS IT CRAM? 
BNE 6$+2 -SKIP TEST IF YES 

JSR PC,SETC :SET THE C BIT’ 
ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
i 0400 :START AT ROM PC=0 

MCLK ‘NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
114377! <400K2> “JUMP TO ROM PC OF 1777 
ISR PC, ROMDAT ‘RS=EXPECTED ROM DATA,RY=ACTUAL RCM CATA 
3776 : INDEX 
CMP RS.RY “ARE NEW PC CONTENTS CORRECT? 
BEQ 2$ :BR IF YES 
HLT 6 ?ERROR, CROM PC IS WRONG 
SCOP 1 -LOCP fo 18 IF SWO9=1 
MOV #33, LOCK -NEW SCOPL 

JSR PO,SETC :SET THE C BIT’ 
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5294 
100403 -START AT ROM PC=3 
ROMCLK “NEXT WORD IS INSTRUCTION, ROMCLK PC=5304% 
100900!<400%2> .JLMP TO’ROM PC OF 0 
ISR PC, ROMDAt j RS-EXPECTED ROM DATA,RY=ACTUAL ROM DATA 

CMP RS.RY ?@RE NEW PC CONTENTS CORRECT? 
BEO 4g :BR IF YES 
HLT & ?ERROR, CROM PC IS WRONG 
SCOP -LOOP fo 3$ IF SWO9=1 
MOV #53, LOCK ;NEW SCOPI 

JSR PC.SETC :SET THE C BIT’ 
ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 

FORCE Rex BR ‘3 TNETR TION, ROMCLK PC=S304 ; N, c= 
Pee, cupoxes HAND He Ron pé Be usz 
ISR PC, ROMDAT ; RS-EXPECTED ROM DATA,RY=ACTUAL ROM DATA 

CNP RS,RY :ARE NEW ROM PC CONTENTS CORRECT? 
BEG 3 -BR IF YES 
HLT 6 “ERROR, CROM PC IS WRONG 
SCOP] -LOOP to S$ IF SWS59=1 
SCOPE “SCOPE THIS TEST 

5 KERALA SAAASEA KES SRARERARESE TEST 17 RARER SSESSRRESEERESERERERRSE 

;#CROM TEST OF JUMP(I) ON Z BIT SET MICRO-PROCESSOR INSTRUCTION. 
-4SET THE 2 BIT, PERFORM THE JUMP INSTRUCTION 
-*VERIFY THE JUMP BY READING THE CONTENTS OF THE NEW ROM PC 
; S SKRARSAERASAAESASSESARSESRARESESSSRERERSASRSSRESRSHSSSSRSRSSASSSS 

; TEST 17 

Mov #17, TSTNO 
MOV #TSt20 NEXT 
MOY 813, L0CK 

:R1 CONTAINS BASE DMS11 ACDRESS 
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021006 104412 MSTCLR :MASTER CLEAR DNC11 
021910 032737 100000 001366 BIT #9IT15,STATI :15 IT CRAM 
921016 0010S 5 BNE 6$+2 -CKIP TEST. IF YES 

021020 004737 035514 JSR PC,SETZ ;SET THE Z BIT’ 
021004 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
051088 100400 A O400 “START AT ROM P c= 

1 tO94i5 MCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
021032 115777 114377! (400#3> : JUMP TO ROM PC OF 1777 
021034 004737 935522 JSR PC, ROMDAT *RS=EXPECTED ROM DATA,RY=ACTUAL ROM DATA 
021040 003776 3776 : INDEX 
021042 O20504 CMP RS.R4 ARE NEW PC CONTENTS CORRECT? 
Q21044 OO140! BEQ 2$ -BR IF YES 
02104 i04o06 HUT 6 ‘ERROR, CROM PC IS WRONG 
021050 104401 2S: SCOP “LOOP to 1% IF SwWO9=1 
21052 012737 021069 001220 35 MOV 823, LOCK “NEW SCOP1 

85 1Be8 004737 925514 Js PC,SETZ ;SET THE 2 BIT’ 
021064 104414 ROMCLK NEXT WQRO IS INSTRUCTION, ROMCLK PC=5304 
021066 100493 100403 :START AT ROM PC= 
021070 109414 ROMCLK ?NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
021072 101400 100000! <400#3> ;JUMP TO’ROM PC OF O 
021074 004737 935See JSR Pc, ROMDAt RS=EXPECTED ROM DATA,RY=ACTUAL ROM CATA 
021100 docDd0 0 : INDEX 
021102 o20so4 CMP RS,R4 “ARE NEW PC CONTENTS CORRECT? 
021104 001401 BEQ 4§ :BR IF YES 
021106 104006 HLT 6 ?ERROR, CROM PC IS WRONG 
021110 104401 4g: SCOPL -LOOP {0 3$ IF SWO9=1 
Delile 012737 021120 001220 =§ MOV #53, LOCK ‘NEW SCOPL 

33: 

921120 004737 035514 ISR PC,SETZ ;SET THE 2 BIT’ 
021124 104414 ROMCLK NEXT WORD, : INSTRUCTION, ROMCLK PC=S304 
Oellee 100406 100406 START AT C=6 
021130 104414 ROMCLK ‘sree woRD™ IS, INSTRUCTION, ROMCLK PC=5304 
021132 105525 104125! <4o0#3> : JUMP TO ROM F 925 
021134 004737 o3ss2e JSR PC, ROMDAT : RS=EXPECTED ROM DATA, RY=ACTUAL ROM DATA 
021140 O01252 1252 : INDEX 
D21142 O20504 CMP RS,R4 : ARE NEW ROM PC CONTENTS CORRECT? 
021144 oo1sc1 BEQ &3 ?BR IF YES 
021146 104006 HLT S “ERROR, CROM PC IS WRONG 
021150 104401 6S: SCOP -LOOP to S$ IF SWS9=1 
021152 104400 SCOPE 2SCOPE THIS TEST 

; RERRREAEEEEREERERAERERERELE TEST OD ee SeESEEEEAREREEEEE EERE ERD 
i HERON, M iN ST bag” { mPuL, oN BRO aM ICR PRE aRCR INSTRUCTION. 
+ #5E 8 PERFORM THE JUMP INSTRUC 
/NERIFY THE JUMP BY READING THE CONTENTS OF THe NEW ROM PC 
SERRE SESE SEEGER AE i SEE 98 3 8 9 0 a a a a a 

; TEST 20 

021154 O1e737 o9002C oD1226 TST20: MOV #20 TSTNO 
Oel:62 910737 Cel344 O0lel6 MOV 421 NEXT 
Cell79 912737 od1210 Coleco MOY #1$, LOCK 

3R1 CONTAINS BASE OMC11 ACDRESS 

m
e
e
e
 

e
e
 
e
e
e
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2366 
2367 
2368 
2369 
2379 
2371 

MACY11 27(1006) 
O09-DEC-7§ 

021176 
021200 
021205 
021210 
021210 
C21e14 
021216 
021220 
Q21222 
021204 
021230 
021232 
O21¢34 
021236 
021240 
o21242 
021250 
021250 
021254 
021256 
021260 
Q2 1262 
021264 
021270 
O21272 
021274 
021276 
021300 
021302 
021310 
021310 
021314 
021316 
021320 
021322 
021324 
021330 
021332 
021334 
021336 
021340 
021342 

104412 
032737 
001055 

004737 
104414 
100400 
104414 
116377 
004737 
003776 
020504 
001401 
104006 
104401 
012737 

004737 
104414 
100403 
104414 
102000 
004737 
000000 
020504 
001401 
104006 
104401 
012737 

004737 
104414 
100406 
104414 
106125 
004737 
OC i252 
020504 
001401 
104006 
104401 
104400 

14-DEC-76 
14:53 

100000 00 

O3S446 

038S22 

021250 00 

035446 

035See2 

021310 o0 

035446 

035S22 

000021 00 
021534 00 
021400 900 

1366 

1220 

1229 

1226 
lel6 
1220 

16:32 PAGE 48 
CROM JUMP TESTS 

1§: 

33: 

4§: 

5S: 

6%: 

TSTel: 

L1S 

MSTCLR 
BIT aBIT1S, STATI 
BNE 6$+2 

JSR PC, SETBRO 
ROMCLK 
100400 
ROMCLK 
114377! (4O0#4> 
JSR PC ,ROMDAT 
3776 
CMP RS,R4 
BEQ es 
HLT 6 
SCOP1 
MOV #3, LOCK 

JSR PC, SETBRO 

PASE: 

; MASTER cLEAR OMC11 
15 IT CRA 
; SKIP TEST. IF YES 

;SET_THE BRO BIT’ 
:NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
:START AT ROM PC=0 
;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
: JUMP TO ROM PC OF 177 
7RS=EXPECTED ROM DATA, RYEACTUAL ROM CATA 
; INDEX 
j ARE eee re CONTENTS CORRECT? 

i i ‘EO on PC IS WRONG 
OP to 1$ IF SWO9=1 

“NEW SCOP1 

:SET THE BRO BIT’ 
NEXT WORD IS ENSTRUCTION, ROMCLK PC=5304 
:START AT ROM PC=3 
;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 

HOR “PCORGM - JUMP TO'ROM PC OF 

100403 
ROMCLK 

J pc ROMDAT 

CMP RS.RY 
BEQ ug 
HLT b 
SCOP 
MOV #S$,LOCK 

JSR PC, SETBRO 
ROMCLK 
100406 
ROMCLE 
104125! «400%4> 
JSR PC, ROMDAT 

CMP RS,RY 
BEG 6$ 
HLT <) 
SCOP1 
SCOPE 

8) 
tRoex eo ee ROM DATA,RY=ACTUAL ROM DATA 

: ARE pew ec CONTENTS CORRECT? 
>BR IF Y 
ZERROR, CROM PC IS WRONG 
-LOOP to 3$ IF SWO9=1 
"NEW SCOP! 

;SET_THE BRO BIT’ 
:NEXT WORD Is ENSTRUCTION, ROMCLK PC=S304 
:START AT R C=6 
;NEXT WORD 2 INSTRUCTION, ROMCLK PC=S304 
: JUMP TO ROM PC OF 525 
;RS-EXPECTED ROM DATA, RY=ACTUAL ROM DATA 

NDE 
ARE NEW ROM PC CONTENTS CORRECT” 
:BR IF YES 
;ERROR CROM ©C IS WRONG 

oop fo S$ IF SwWS9=1 
+E COPE THIS TEST 

; PESRRREE EEE ERERERREEREREEH TEST Ol] SERLSSSEEEEAREEERER ESET 
:#CROM TEST OF JUMP(I) ON BRI SET MICRO-PROCESSOR INSTRUCTION. 
; SET THE BR] BIT, PERFORM THE JUMP INSTRUCTION 
betes THE JUMP'BY READING THE CONTENTS OF THE NEW RCM PC 
<3 330 E6838 8 ab a ab a A A a a a A a a a a a 

; TEST 21 

MOV #21. TSTNO 
MOV sTSt22, NEXT 
MOY #18, LOCK 

3R1 CONTAINS SASE OMC12 ACORESS 

C192 



M1S 
DZ0MH -MACYLI 27(1006) 14-DEC-76 16:32 PAGE 49 PAGE: O1% 
DZOMH.P11  O9-DEC-75 14:59 CROM JUMP TESTS 

2422 021366 104412 MSTCLR -MASTER CLEAR DMC1! 
2423 021379 032737? 100000 001366 BIT ¥BITIS,STAT!  :IS IT CRAM? 
e424 021376 001055 BNE b$+2 -SKIP TEST IF YES 
2425 021400 13: 
2426 021400 004737 035454 JSR PC, SETBRI -SET THE BRI BIT’ 
e427 O21404 1O4414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
24e8 021406 100400 1900400 START AT ROM PC=0 
ete 21410 104414 ROMCLK, 400 HEX? WORD Is INSTRUCTION, ROMCLK PC=S304 

« x 

43] f 1415 i 4737 035522 hag pe ABNOR HHsExPect 0 Bin” bata a RY=ACTUAL ROM DATA 
2432 021420 003776 3776 : INDEX 
2433 O21422 O20S04 CMP RS,RY "ARE NEW PC CONTENTS CORRECT? 
2434 021424 O61401 BEQ 2s BR IF YES 
2435 Ocl4eb 104006 HLT 6 ‘ERROR, CROM PC IS WRONG 
2436 021430 104401 2S: SCOP! -LOOP fo 1$ IF SWO9=1 
2437 021432 012737 oO21440 001220 MOV #3S, LOCK NEW SCOP1 
2438 021440 33: 
2439 O21440 004737 O354S4 JSR PC,SETBRI SET THE BRI BIT’ 
2440 O2l444 {O4414 ROMCLK NEXT WORD ts INSTRUCTION, ROMCLK PC=S304 
244] O2l446 100403 100403 START AT ROM ©C=3 
2442 Oe14SO 104414 ROMCLK NEXT WORD 7S INSTRUCTION, ROMCLK PC=S304 
2443 Oel¥S2 10e400 100000!<400#5> ;JUMP TO'ROM PC OF O 
2444 21454 004737 035522 JSR pc, RompAt ; RS=EXPECTED ROM DATA,RY=ACTUAL ROM DATA 
244S 021460 O00000 0 > IND 
O44e Oel4¥é2 O20S04 CMP RS,RY FORE. nes PC CONTENTS CORRECT? 

Slug Oo tace 1BODe pee Ps Bea R ER M Pc 1S WRONG ls 
e44g 8 158 tty 4g: CCP! RRS to 38 IF swO9=1 
2450 021472 012797 021500 001220 MOV #S$.LOCK NE SCOP 
2451 021500 Ss: 
2452 021500 004737 O354S4 JSR PC, SETBRI SET THE BR1 BIT’ 
2453 021504 104414 ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2454 O21S06 100406 100406 :START AT ROM PC=6 
245S 021510 104414 ROMCLK !NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
2456 O21512 106525 104125! <4O0#S> JUMP TO ROM PC OF Ses 
2457 21514 004737 o3SSe2 JSR PC, ROMDAT RS=EXPECTED ROM DATA,RY=ACTUAL ROM DATA 
2458 021520 O0125e 1252 : INDEX 
2459 021522 020504 CMP RS,RY SARE NEW ROM PC CONTENTS CORRECT? 
2460 O2152e4 001401 BEQ 63 ‘BR IF YES 
2461 O2l526 104006 HLT 6 ERROR, CROM PC IS WRONG 
2462 021530 104401 6S: SCOP “LOOP To 5$ IF SWS9=1 
2463 021532 104400 SCOPE “SCOPE THIS TEST 

ae 
2466 5 HME HE He He aE He HE Ea EE TEST Cl SHERSERAEARRRAESASRERRRRASE 

D467 #CROM TEST OF JUMP(I) ON BRY SET MICRO-PROCESSOR INSTRUCTION. 
D468 4SET THE BRY BIT, PERFORM THE JUMP INSTRUCTION 
2469 i VERIFY THE JUMP’BY READING THE CONTENTS OF THE NEW RCM PC 
seo S EESSESERERSSAA RRS SSSSRSESSRASARESAASRSAARASESS REESE RSS ERAS ESD 

2472 ; TEST 22 
PM7Q 0 I eee 
2474 34 012737 g00022 OD ™ST22: Ov #22, TSTNO 0215 1226 
2475 021542 012737 021724 OOlelb MOV #TS123, NEXT 

O215s0 012737 21570 O01220 MOV #1$, LOCK 
3477 :R1 CONTAINS BASE OMCL! ADORESS 



N15 
MACY LI 27 (10 6) IN-DEC-76 16:32, PAGE SO PAGE: 9196 

-Pl! O9-DEC-7E 14:59 CROM JUMP TESTS 

021556 1C4412 MSTCLR ;MASTER CLEAR OMC11 
021560 032737 100000 001366 BIT #BIT1S5,STAT ;1S IT CRAM? 
921566 001055 is BNE 6$+2 -SKIP TES” IF YES 

021570 004737 O3S4b2 JSR PC, SETBRY ;SET THE BRY BIT’ 
021574 104414 ROMCLK NEXT WORD, Is NSTRUCTION, ROMCLK PC=S304 

BS teog The RORCLK START BY RO IS s INSTRUCT ON, ROMCLK PC=S304 L 
nesta 117377 Hoe cupoas> ; JUMP ty Rotop 
021604 004737 935522 JSR PC, ROMDAT = RS=EXPECTED a FATA. 7 eM=ACTUAL ROM DATA 
021610 003776 3776 : INDEX 
021612 O20SO4 CMP RS,R4Y ARE NEW PC CONTENTS CORRECT? 
021614 001401 BEQ 2$ BR IF YES 
O21616 104006 HLT 6 “ERROR, CROM PC_IS WRONG 
921620 JO44O1 2s: SCOP ‘LOOP to 1$ IF SWO9=1 
De lbe2 012737 021639 001220 35 MOV #33, LOCK *NEW SCOP1 

021630 004737 O35462 JSR PC, SETBRY ;SET THE BRY BIT' 
021634 104414 ROMCLK ?NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
021636 100403 100403 j START AT ROM PC=3 
O21640 104414 ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
021642 103000 100000! <400%6> JUMP TO’ROM PC OF O 
G2i644 004737 oO35S22 JSR PC, ROMDAT -RS=EXPECTED ROM DATA,RY=ACTUAL ROM DATA 
0216 po9000 0 - INDEX 
0216 OsSo4 CMP RS.RY ‘ARE NEW PC CONTENTS CORRECT? 
021654 001401 BEQ 4 -BR IF YES 
021656 104006 HLT 6 SERROR, CROM PC_IS WRONG 
021660 104401 4g: SCOP ‘LOOP to 3$ IF SWO9=1 
21662 012737 021670 001220 <§ MOV #S$, LOCK *NEW SCOP1 

021670 004737 o3S4b2 JSR PC, SETBR4 ;SET THE BRY BIT’ 
0 1674 1oavi4 RONCLK sNEXT WORD, TS IN INSTRUCTION, ROMCLK PC=5304 

4 4 
Rs 1678 1044195 Agadce *NEX weko fe Ce bucTION, ROMCLK PC=S304 
021702 107125 104125! <400#6> : JUMP "0 ROM PC OF Ses 
bei? 4 9 42 2 035522 158, PC, ROMDAT ;B5= S=EXPECTED ROM DATA,RY=ACTUAL ROM DATA 

021712 O20504 CMP RS,R4 ARE NEW ROM PC CONTENTS CORRECT? 
021714 GOL4O1 BEQ 6$ BR IF YES 
021716 104006 HLT 6 TERROR, CROM PC IS WRONG 
021720 104401 S$: SCOP -LOOP to S$ IF SW59=1 
021722 194400 SCOPE “SCOPE THIS TEST 

5 REAAARR SERRA EERE EERE REAR ES TEST CS HHERERSASRRRERERERAASERRERSD 

*#CROM TEST OF JUMP(I) ON BR7 SET MICRO-PROCESSOR INSTRUCTION. 
4SET THE BR7 BIT, PERFORM THE JUMP INSTRUCTION 
+ VERIFY THE JUMP’BY READING THE CONTENTS OF THE NEW ROM PC 

= PSEA KREREA EARS RAS RASS RESERES EER A AAA RA SASS ARSESRSE REAL SNS 

; TEST 23 

021724 012737 o00023 o01226 TST23: MOV #23, TSTNO 
021732 012737 022114 O0le16 MOV 8TST24 NEXT 
021740 012737 Oel760 cOlecd MOV #13, LOCK 

iR1 CONTAINS BASE OMC11 ROORESS 
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021746 
021750 
021756 
021760 
021760 
021764 
021766 
021770 
021772 
021774 

022112 

104412 
032737 
001055 

004737 
104414 
100400 
104414 
117777 
004737 
003776 
020504 
001401 
104006 
104401 
012737 

004737 
104414 
100403 
104414 
103400 
004737 
oooc00 
020504 
001401 
104006 
104401 
012737 

004737 
104414 
100406 
104414 
107525 
004737 
001eSe 
020504 
001401 
10400& 
104401 
104400 

912737 
012737 
012737 

100000 001366 

035470 

035Se2e 

O220e0 001220 

035470 

035Se2 

Oee060 001220 

035470 

035522 

000024 001226 
022304 O012e16 
CeeisO 001220 

14-DEC-76 16:32 PAGE S1 
CROM JUMP TESTS 

1: 

es: 

3$: 

4g: 

55: 

6$: 

TST24: 

B16 

MSTCLR 
BIT #BIT15,STATL 
BNE 6$+e2 

JSR PC ,SETBR7 
ROMCLK 
100400 
ROMCLK 
114377! <400%7> 
JSR PC ,ROMDAT 
3776 
CMP RS,R4Y 
BEQ 2$ 
HLT 6 

MOV #3$, LOCK 

JSR PC, SETBR7 

: MASTER CLEAR OMC11 
31S IT CRAM? 
:SKIP TEST IF YES 

;SET THE BR? BIT’ 
;NEXT WORD IS INSTRUCTION, ROMCLK Pc=53C+4 
:START AT ROM PC=0 
“NEXT WORD IS TNS TRACTION, ROMCLK PC=S2C4 
;JUMP TO ROM PC OF 1 
sRSAEXPECTED ROM HATA. "Aue ACTUAL ROM SATA 

j ARE NEW fe CONTENTS CORRECT? 
-BR IF YE 
“ERROR, CROM PC IS WRONG 
LOOP to. 18 IF SWO9=1 
*NEW SCO 

:SET THE BR7 BIT’ 
;NEXT WORD IS INSTRUCTION, ROMCLK PC=530% 
“START AT ROM PC=3 
> NEXT WORD D Is INSTRUCTION, ROMCLK PC=S304 

/erePetTeD ROM DATA,RY=ACTUAL ROM CATA 

“ARE NEW PC CONTENTS CORRECT? 
:BR IF YES 
ERROR, CROM PC_IS WRONG 

100403 
ROMCLK 
100000! <400%7> ;JUMP TO’ROM PC 0 
JSR PC, ROMDAT 

CMP RS.RY 
BEQ 4§ 
HLT 
SCOP 
MOV #S$,LOCK 

JSR PC ,.SETBR? 
POMCLK 
109406 
ROMCLK 
104125! <400#7> 
JSR PC ,ROMDAT 
1252 
CMP RS,R4 
BEQ 6$ 
HLT 6 
SCOP! 
SCOPE 

“LOOP fo 3$ IF SHC9=1 
“NEW SCOP! 

;SET_ THE BR? BIT’ 
:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
:START AT ROM PC=6 
;NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
: JUMP TO ROM PC OF 525 
j RS-EXPECTED ROM DATA,RY=ACTUAL ROM OmTA 

X 
*ARE NEW ROM PC CONTENTS CORRECT? 
-BR IF YES 
*ERROR, CROM PC IS WRONG 
*LOOP to S$ IF SWS9=1 
“SCOPE THIS TEST 

5 MAIER EERE EREEERES TEST OY SERRE ERERESRERRERERERER ERED 
:#CROM TEST OF JUMP(I) ON C GIT SET MICRO-PRCCESSOR INSTRUCTION. 
S*CLEAR THE C BIT, PERFORM THE JUMP INSTRUCTION, 
VERIFY THAT THE JUMP DID NOT OCCUR BY READING 
The CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE). 
iri rortiti iii teri iri iiiririrretes rire crrririretire rire oes yy 

; TEST 24 

ov #24, TSTNO 
MOY #TSt25 NEXT 
MOV #18, Lock
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022136 
022140 
022146 
022150 
022150 
022154 
022156 
022160 
O2elbe 
022164 
022170 
022172 
022174 
022176 

022302 

022304 
Ce231e2 

194412 
032737 
001055 

004737 

012737 

004737 
104414 
100403 
104414 
101090 
004737 
o00010 
020504 
00146! 
104006 
104401 
012737 

004737 
104414 
100406 
104414 
10S12S 
004737 
000016 
020504 
001401 
104006 
104401 
104420 

100080 C01i36& 

035430 

038822 

022210 001220 

035430 

035Se22 

GeeeS0 O00lee0 

035430 

035522 

000025 O0lee6 
022474 OOl216 

LY-DEC-76 16:32 PAGE Se 
CROM JUMP TESTS 

18: 

+ ¥ 

33: 

4g: 

53: 

6$: 

TSTe25: 

C16 

MSTCLR 
BIT #BIT1S,STATI 
BNE 6$+2 

JSR PC, CLRALL 
ROMCLK 
100400 
ROMCLK 
114377! <400%2> 
JSR PC ,ROMDAT 

CMP RS,R4 
BEQ es 
HLT 6 
SCOP 1 
MOV #33, LOCK 

JSR PC, CLRALL 
ROMCLK 
190403 
OM 

ISR PC, ROMDAt 

CMP RS,R4 
BEQ 4g 
HLT 6 
SCOP1 
MOV #5$,LOCK 

JSR PC, CLRALL 

TovT3S! <yOox2> 
JSR PC ,ROMCAT 

6 
CMP RS,R4 
BEQ 6S 
HLT 6 
SCOPL 
SCOPE 

;R1 CONTAINS BASE OMC11 ADORESS 
; MASTER CLEAR OMC11 
;29_IT_CRAM? 
: SKIP TEST IF YES 

;CLEAR ALL CONDITIONS 
“NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
-START AT ROM PC=0 
“NEXT WORD IS INSTRUCTION, ROMCLK PC=53C4 
: JUMP TO ROM PC OF 177 
-RS=EXPECTED ROM DATA,RY=ACTURL ROM DATA 
: INDEX 
ARE NEW PC CONTENTS CORRECT? 
*BR IF YES 
“ERROR, CROM PC IS WRONG 
‘LOOP to 1$ IF SWO9=1 
“NEW SCOP! 

;CLEAR ALL CONDITIONS 
;NEXT WORD IS INSTRUCTION, ROMCLK PC=S3G4 
;START AT ROM PC=3 
:MEXT WORD IS INSTRUCTION, ROMCLK PC=S3C4 ROMCLK 

100900!<400%2> ;JUMP TO'ROM PC OF O 
ROE EC TED ROM DATA,RY=ACTUAL RCM DATA 

:ARE NEW PC CONTENTS CORRECT? 
:BR IF YES 
“ERROR, CROM PC_IS WRONG 
‘LOOP to 3$ IF SWO9=1 
“NEW SCOP 

;CLEAR ALL CONDITIONS 
“NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
:START AT ROM PC=6 
;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
; JUMP TO 80M PS OF S2S 
:RS=EXPECTED ROM DATA.RY=ACTUAL ROM DATA 
: INDEX 
ARE NEW ROM PC CONTENTS CORRECT? 
-B9 IF YES 
ERROR, CROM PC_IS WRONG 
:LOOP to S$ IF SW59=1 
:SCOPE THIS TEST 

5 REE E RAKE EE EERE RERERERELEL TEST CS REPRESS AAEAAREREL ELE RE ARES 
: ¥#CROM TEST OF JUMP(I) ON 2 BIT SET MICRO-PROCESSOR INSTRUCTION. 
-#CLEAR THE 2 BIT, PERFORM THE JUMP INSTRUCTION, 
-¥VERIFY THAT THE JUMP DID NOT OCCUR BY READING’ 
:¥THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT SY ONE). 

5 ELSE EEE EAR EEE REAR ESE E ELAR ARERR SSEEE EY PERE ERES 

; TEST 25 

ov #25, TSTNC 
MOV #TSt26 NEXT



D16 
20MH MACY11 27(1006) aids DEC-76 16:32 PAGE S3 PASE: Ile 
DZOMH. Pit O9-OEC-75 14:59 CROM JUMP TESTS - 

2646 022320 012737 Oe2340 d01220 MOV #1$, LOCK 
2647 *R1 CONTAINS BASE DMC1: ADDRESS 
2648 O0e23e6 104412 MSTCLR MASTER CLEAR OMC1! 
2649 922330 O3e737 100009 201366 BIT #BITIS,STAT! ‘1S IT CRAM? 
2$59 022336 001955 BNE 6$+2 ‘SKIP TEST IF YES 
26S: 022340 i$: 
e6$2 Cee24S 0047397 025430 JSR PC, CLRALL ;CLEAR ALL CONDITIONS 
2653 Oe2344 IGSHi4 ROMCLK : NEXT WORD IS INSTRUCTION, ROMCLK PC=S204 
26S4 Oe2e346 100400 100400 : START AT ROM PC=0 
e655 O2e2350 104414 ROMCLK “NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2656 Oe23S2 115777 114377?® «400#3> : JUMP TO ROM PC OF 177 
2657 022354 004737 035522 JSR PC ,ROMDAT -RS= EXPECTED ROM DATA, R¥= ACTUAL 80M DATA 
2658 Q22360 d0000e ro : INDEX 
26539 Oeesbe O20S04 CMP RS,R4 + ARE NEW PC CONTENTS CORRECT? 
2560 022364 001401 BEQ 2s -BR IF YES 
2661 Oe2366 104006 HLT 6 “ERROR CROM PC IS WRONG 
e662 022370 10440) es: SCOP! : LOOP to 1$ IF SWO9=1 
2663 022372 012737 SEi400 901229 MOV #3§, LOCK :NEW SCOPL 
2664 022400 3$: 
2665 O2ee400 004737 435432 JSR Pc, CLRALL s;CLEAR ALL CONDITIONS 
2666 O2e404 104414 ROMCLK “NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2667 Oee406 100403 00403 - START AT ROM PC=3 
2668 O22410 194414 OMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2669 Deedti2 101400 420000! «0053. - JUMP TO’ ROM PC OF O 
2670 922414 004737 O35Sz= JSR PC ,ROMD pat :RS= XPECTED ROM DATA,RY=ACTUAL ROM DATA 
2671 Oee420 000010 10 ; INDEX 
2672 Oeet¥ee 020504 CMP RS. RY :ARE NEW PC CONTENTS CORRECT? 
2673 Oee4e4 001401 BEQ 4§ ;BR_IF YES 
2674 O224e6 104006 HLT 6 ; ERROR CROM PC IS WRONG 
2675 022430 104401 4¢: SCOP 1 LOOP to. 3S IF SWO9=1 
2676 Oee43e 912737 Seex4¥o OD!e20 MOV #5$,LOCK ‘NEW SCOP 1 
2677 = Oee440 53: 
2678 Cee440 9004737 935436 JSR PC, CLRALL sCLEAR ALL CONDITIONS 
2679 Oee444 04414 ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2680 Oeek#46 10040E 100406 - START AT ROM PC=6 
2681 O22450 104414 ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5394 
ebB82 Oee4Se 165525 104125! <400#3> > JUMP TO ROM PC OF S2S 
2682 Cee4¥s4 004737 0326S2¢ JSR PC ,ROMDAT R= EXPECTED ROM DATA,RY=ACTUAL ROM DATA 
2684 Ce2e460 O00015 16 > INDEX 
e628S Oee4be Oe0S04 CMP RS,R4 : ARE NEW ROM PC CONTENTS CORRECT? 
e686 Oeet64 OO14O: BEQ 63 BR IF YES 
e£87 Oe2466 1Q400E HLT 6 ERROR CROM PC IS WRONG 
2688 22470 104401 6S: SCOP1 :LOOP to S$ IF SW59=1 
e689 022472 194400 SCOPE >SCOPE THIS TEST 

seal 
2639 ; RREREREAERERRERERERERERERER TEST OG MHEEKHEAERR SELES ELESES ER ERS 
2693 :#CROM TEST OF JUMP(I) ON BRO SET MICRO-PROCESSOR INSTRUCTION. 

34 : #CLEAR THE BRO BIT, PERFORM THE JUMP INSTRUCTION, 
3 :#VERIFY THAT THE JUMP DID NOT OCCUR BY READING 

sha ia THE CONTENTS OF THE NEW ROM PC. IT SHOULD INCREMENT BY CNE). 
spac RES EERE REESE EERE EAE REESE ELLA ERE EERE RES EAR ESLER EERE RRR EE ERES 

2639 : TEST 26 

270. Cee474 212737 ClOs2e BOleeé TeT2b: MOY #26, °STNU



E16 
cool = MACY] 2751006: 14-DEC- 26:32 PAGE S4 PAGE: 9196 
come. PL 09-DEC-7S 34:59 CROM JUMP TESTS 

270 ler 3 2664 1 CY eTSTe7 NEXT 
3793 ae5e0R Ri: ; 5587 Bateae MCV 81$,L0tK 
2ra4 pRL CONTAINS BASE OMC11 ADDRESS 
27oS QeeSl& 194432 MS’CLR s MASTER cLeAR OMC11 
="2§ P22eSek =O3e73" 100000 22:366 BIT eBIT1S,STATI “1S IT CRA 
20? 922526 991255 BNE 6$+e : SKIP TEST. IF YES 
éerc8 22530 '§: 
2°09 «C22S30 OON737 «238430 JSR PC ,CLRALL ;CLEAR ALL CONDITIONS 
27:2 OeeSH 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S3C4 
2°t1 deeS% 100490 Ago tot : START AT ROM PC=0 
2722 DeeS¥QO 104414 ROMCUK > NEXT WORD IS INSTRUCTION, ROMCLK PC=S204 
2719 B2eS4e 11637 114377! (40084 : JUMP TO ROM PC OF 177 
2714 OeeS44 QOO4737 C3ssz=z JSR PC ,ROMDAT = RS= EXPECTED ROM DATA, RYEACTUAL ROM DATA 
2715 pe cees o00cde 2 : INDEX 
27!6 0225 029504 UMP RS RY : ARE NEW PC CONTENTS CORRECT? 
27i? Q22SS4% O014C) BEG 2s :BR IF YES 
2719 QO22SS6 104006 HLT 6 ERROR CROM PC IS WRONG 
2719 OeeSbO 10440) 2s: SCOP 1 *LOOP to 1$ IF SWO9=i 
ered QeeSbe 012737 Ce2S"C SO1220 MOV 83S, LOCK : NEW SCOP 1 
2-21 022870 3s: 
2722 Qe2S70 004737 235435 JSR PC, CLRALL sCLEAR ALL CONDITIONS 
2723 OeeS7™ 104414 ROMCLK : NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
sisd BececR 190403 ARQt03 ; START AT ROM PC=3 
755 6 TG4414 MCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 

2726 O22e602 102090 100000!«4O0%4> ; JUMP To’ ROM PC OF O 
2727 «922604 Q04737? 93SS2e JSR PC, &CMBA oat ;RS=EXPECTED ROM DATA,RY=ACTUAL ROM DATA 
2728 Qe261 0012 iG : INDEX 
2729 Qeebl OSO4 CMe RS,RY s;ARE NEW PC CONTENTS CORRECT? 
2720 Qe2e614 00149) BEG 4§ :BR IF YES 
er3l Q22616 104°06 HLT 6 ERROR CROM PC IS WRONG 
273e GeebeD 104401 4§: SCOP1 “LOOP to 3$ IF SWO9=1 
2733 pe cbes Oie737 D22630 9f122C MOY S$, LOCK : NEW SCOP 1 
2734 Cec $$: 
2738 Oe2e630 004737 936439 JSR PC, CLRALL CLEAR ALL CONDITIONS 
2736 CecbSY 104414 ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2737 O2ee6% 100406 100406 ‘START AT ROM PC=6 
2738 Oeeb4O 104414 ROMCLK “NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2739 Oeebte 106125 194125! «4O0#4> : JUMP TG ROM PC OF S2eS 
2740 O22644 004737 C3522 JSR Po ,ROMDRT -RS= EXPECTED RCM DATA,RY=ACTUAL ROM CATA 
e741 Qe26S0 O00016 16 ‘I NDEX 
e742 OeetSe Oe0SC4 CMP RS,RY > ARE NEW ROM PC CONTENTS CORRECT? 
2743 OeetS4 00:40) BEQ 6S :BR IF YES 
e744 Q22656 104096 HOT Ss) : ERROR CROM PC IS WRONG 
e745 922660 1044C) 3%: SCOP} LOOP to S$ IF SWS9=1 
soe Seetbe 104409 SCOPE -SCOPE THIS TEST 

2748 

27495 REREERERRAREREEERERERERESES TEST O7 RHSMEREAERER SESE LELELE LESS 
e7ce :#CROM TEST OF IJUMP(I) ON BR1 SET MICRO-PROCESSOR INSTRUCTION. 
2751 : #CLEAR THE BRI BIT, PERFORM THE JUMP INSTRUCTION, 
e7Sz aVERIFY THAT THE JUMP DIO NOT OCCUR BY READING 
752 jaTHE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE). 
ee SEEEEEERESEER ER EE EERE AE SESE RARER ER ERA KEREES EAR LAL ESA EREL ALES ES 

e7ce : TEST 2?
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2758 022664 012737 900027 001226 TST27: MOV #27, TSTNC 
2759 Oecb72 012737 023054 d01216 MOV 815130, NEXT 
2760 22700 0120737 Seered 901320 MOV #15, LOCK 
2761 -R1 CONTAINS BASE OMCLI ACORESS 
76S 922706 1044!2 MSTCLR ‘MASTER CLEAR OMC11 
2763 022710 032737 !0000G 99136 BIT #BIT1S, STATI -IS IT CRAM? 
2764 622716 001055 BNE b$+2 “SKIP TEST IF YES 
2765 022720 1§: 
2766 Oe2e720 004737 935432 JSR PC, CLRALL ;CLEAR ALL CONDITIONS 
2767 O2e7e4 194414 ROMCLK "NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2768 O22e726h 100400 100400 -START AT ROM PC=0 
2789 Qe2730 10444 ROMCLK ‘NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2770 002732 116777 114377! (400%5> JUMP TO ROM PC OF 1777 
e771 Q22734 004737 036522 JSR PC ,ROMOAT “RS=EXPECTED ROM DATA,RY=ACTUAL ROM DATA 
2772 022740 ooonde 2 : INDEX 
2773 «O22742 O20S504 CMP RS RY :ARE NEW PC CONTENTS CORRECT? 
2774 O22744 001401 BED 23 “BR IF YES 
3775 Gec74e #6104006 HLT 6 “ERROR, CROM PC IS WRONG 
2776 022750 194401 25: SCOP “LOOP to 18 IF SWO9=1 
err Oee7se 012737 022760 ccoi22° - MOV #33, LOCK :NEW SCOPL 
cic : 

2779 022760 004737 0235439 JSR PC, CLRALL sCLEAR ALL CONDITIONS 
2780 O220764 1944]4 ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2781 O22766 100403 100403 ‘START AT ROM PC=3 
2782 022770 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
2783 022772 102400 100000!<400%5> .JUMP TO'ROM PC OF 0 
3794 022774 G04737 035522 JSR PC .ROMDAT :RS=EXPECTED ROM DATA,RY=ACTUAL 20M DATA 
2785 023000 000010 19 > INDEX 
2786 023002 O20S04 CMP RS,R4 ?ARE NEW PC CONTENTS CORRECT? 
2797 023004 O01401 BEQ 4g" -BR IF YES 
2788 023006 104006 HLT & “ERROR, CROM PC IS WRONG 
2789 023010 104401 4S; SCOP! “LOOP TO 3$ IF SWO9=1 
2790 023012 012737 923020 o2:2e° MOV #53, LOCK :NEW SCOPL 
2791 023020 S$: 
3792 023000 004737 935439 JSR PC, CLRALL :CLEAR ALL CONDITIONS 
2793 C23004 104414 ROMCLK “NEXT WORD IS INSTRUCTION, ROMCLK PC=S204 
2794 023026 100456 10040 “START AT ROM PC=6 
2795 023930 104414 ROMCLK -NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2796 0¢3032 106525 104125! <400"5> : JUMP TO ROM PC OF Ses 
2797 6e3034 004737 o3SS22 JSR ©C ROMDAT :RS=EXPECTED ROM DATA.RY=ACTUAL ROM DATA 
2798 O23040 OO00016 16 : INDEX 
2799 ~Oest4e Oe0S04 CMP RS,R4 ;ARE NEW ROM PC CONTENTS CORRECT? 
2898 O23044 001401 BEG 6S :BR IF YES 
e801 d22d%_ 54co6 HLT 6 >ERROR, CROM PC IS WRONG 
esse o23050 104401 &$: SCOPL -LOOP fo S$ IF SWS9=1 
2203 92392 jo443¢ SCOPE -SCOPE THIS TEST 

se wd 
c&06 5 RRSLEARARALEAAAR EAA R REEL ERLE TEST 30 SX XESS RERSSE SESS RESARES RS SES 

2807 :#CROM TEST OF JUMP(I) ON BRY SET MICRO-PROCESSOR INSTRUCTION. 
eeoe :#CLEAR THE BRY BIT, PERFGRM THE JUMP INSTRUCTION, 
2829 :aVERIFY THAT THE JUMP DID NOT OCCUR BY READING 
Pein :¥THE CONTENTS OF THE NEW ROM PC\IT SHOULD INCREMENT BY ONE:. 
221i REGERARA REL AL RAED AREER ER REESE LE RE EEEEARAAER EER ELAR ERERELERS 

2E.2 ; TEST 30



oloMH macy 14 er ( 1008) 4idgrEC-*e 16:32 PAGE Sb PRGE: 0201 
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PAI penn nnn nnnnnrne 
28:5 023054 Cle737 3000030 O0le2b TST30: Mov #30, TSTNO 
28:6 023062 012737 023244 OOl2!6 MOV 8TSt3l, NEXT 
e817 023970 O1¢737 023110 901229 MOV #15, LoéK 
seis ;R1 CONTAINS BASE DMCLI RODRESS 
583 o2307e 104412 MSTCLR (MASTER CLEAR DAC 
2820 923100 @3e737 100000 O013E& BIT #BITIS,STATL ;IS_IT_CRAM? 
2821 023106 901CS5S BNE 6$+e : SKIP TEST IF YES 
e22e 023110 1$: 
2823 923110 OC4?737 2935430 JSR PC, CLRALL ;CLEAR ALL CONDITIONS 
2824 023114 104414 ROMCLK * NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
282S 023118 100400 100400 : START AT ROM PC=0 
2826 O23120 194414 ROMCLK “NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2827 Qe3lee 117377 114377! «40026> : JUMP TO ROM PC OCF 177 
2828 Ce3le4 004737 035S22 JSR PC ,ROMDAT -RS= EXPECTED ROM DATA, aus ACTUAL ROM SATA 
2829 023130 090002 rd : INDEX 
2339 Qe3132 Od20S04 CMP RS RY : ARE NEW 5° CONTENTS CORRECT? 

5632 aren TOMOue ae - Era, M_PC_IS_ WRONG 1 104 H is 
3335 AS 3ia8 104401 23: ck OP age to ory IF SW lagwt 
2834 Oe3l4¥e 012737 023150 9Ci2e0 MOV #3$, LOCK ‘NEW SCOP 1 
2893S 0c2150 33: 
2836 023150 004737 935430 JSR PC, CLRALL ;CLEAR ALL CONDITIONS 
e837 023154 104414 ROMCLK “NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2838 023156 100403 100403 : START AT ROM PC=3 
2839 923160 104414 ROMCLK “NEXT WORD IS INSTRUCTION, ROMCLK PC=S204 
2849 Se3lS2 i03000 100000! <4C00#6> ;JUMP TO ROM PC OF O 
2841 023164 004737 C3SSee JSR Pc. ROMDAT sRS=EXPECTED ROM DATA,RY=ACTUAL ROM CATA 
2842 023170 Q00010 10 : INDEX 
e843 0e3i72 020504 CMP RS FY “ARE NEW PC CONTENTS CORRECT? 
e844 G23174 901401 BED 4§ :BR IF YES 
2845 023176 104006 HLT & -ERROR, CROM PC IS WRONG 
2846 023200 104401 4§: SCOPL :LOOP to 3$ IF SWO9=1 
e847 Oe32e02 012737 925210 Ofi2z20 MOV #5$, LOCK :NEW SCOP1 
2848 023210 cs: 
2849 023210 O0C4737 035430 JSR PC, CLRALL sCLEAR ALL CONDITIONS 
e850 Oe32el4 104414 ROMCLK “NEXT WORD IS INSTRJCTION, ROMCLK PC=S304 
2851 023216 100406 100406 - START AT ROM PC=6 
28S2 Oe3ee0 104414 ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=S204 
2853 Oe3e2e 1097125 104125! «4006» - JUMP TO ROM PC OF S25 . 
854 agscsd 4737 035522 JSR PC ,ROMDRT : RS=EXPECTED ROM DATA, RY=ACTUAL ROM CATR 
ess 0016 16 > IN DEX 

e8St Oe3e3e oe0S04 CMP RS.RY : ARE NEW ROM PC CONTENTS CORRECT? 
a4 peac34 arts BEY &$ :BR IF YES 

£8 3236 104C HL 6 :ERROR, CROM PC IS WRONG 
e859 d2e324C 104421 6$: SCOP] > LOOP to S$ IF SWS9=1 
28EC Lezed2 104453 SCOPE “SCOPE THIS TEST 

ze 
e862 5 REREERRAEERHRARRRRARARARERE TEST Ql kee HERS ERERERESREESALEREES 
est4 : #CROM TEST OF JUMP(I) ON BR7 SET MICRO-PROCESSOR INSTRUCTION. 
2865 :*CLEAR THE 5R7 BIT, PERFORM THE JUMP INSTRUCTION, 
cfst “¥VERIFY THAT THE JUMP DID NOT OCCUR BY READING 
2867 sete CONTENTS OF THE NEW ROM PCCIT SHOULD INCREMENT 37 ONE). 
eect REEESERERERESE ESE RES EER ELAR EERE SERA ERE LEER EEE ERERRESRRERAERR 
2eb3
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ses ; TEST 31 

2872 023244 012737 900031 cOl2e26 TST31: MOV #31, TSTNO 
2973 923252 012737 923434 001216 MOV #7St32, NEXT 
2974 023260 Ci2737 023300 001220 MOV #1$, Lot 
e8rs sR1 CONTAINS SASE DMC1i ADCRESS 
e876 023266 10441e MSTCLR : MASTER crear DMC 11 
2877 Fg 3520 3 ones 100000 O912¢6 IT #BIT1S,STATL -1S IT CRA 

7 7 1055 NE 6$+2 SKIP TEet IF YES 
¢379 023300 2S: 
2880 023300 004737 035436 JSR PC CLRALL ;CLEAR ALL CONDITIONS 
2881 O23304 104414 ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
288e 023306 100400 100400 : START AT ROM PC=0 
2883 023319 104414 ROMCLK * NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
23884 Q2e3312 117777 114377! <490%7> : JUMP TO ROM PC OF 1 
288S 023314 004737 CasSe2 JSR PC ,ROMDAT - RS=EXPECTED ROM hata. RY= ACTUAL ROM BATA 
2986 023320 odode 2 ; INDEX 
23987 Qe33ee O20504 cme RS ,RY ‘ARE NEW PC CONTENTS CORQECT” 
2888 O0233e4% 900140! BES >) :8R IF YES 
2889 C233e6 104006 HLT 6 : ERROR CROM PC IS WRONG 
2290 023330 1044C1 es: SCOP: P to 1$ IF SWO9=1 
2891 0223332 012737 O2334S O0ie29 MOV #3$, LOCK Nea SCOP 1 
2892 023340 3$: 
2393 ps 3340 004737 935430 JSR PC ,CLRALL :CLEAR ALL CONDITIONS 
2894 023344 JO4414 ROMCLK “NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2399S 023346 100403 100403 sSTART AT ROM PC=3 
2896 023380 104414 ROMCLK *NEXT WORD IS TNSTRUCTION, ROMELK PC=5304 
2897 0233Se 103400 100000!<400#7> ; JUMP TO'ROM PC OF 0 
2898 023354 004737 025522 JSR Pc, ROMDAT sRS=EXPECTEC ROM DATA,RY=ACTUAL ROM DATA 
2399 023360 000019 10 : INDEX 
2900 O2336e O20S04 CMP RS RY : ARE NEW PC CONTENTS CORRECT? 
23901 023364 001401 BEG 4§ : BR IF YES 
290e 023366 104006 HLT 6 ERROR CROM PC IS WRONG 
2993 023370 !04401 4§: SCOP1 LOOP to 3$ IF SwO9=1 
2904 O2e337e 012737 323499 O0l223 MOV #5$, LOCK :NEW SCOP1 
2390S 023400 S$: 
2906 023400 904737 035430 JSR Pc, CLRALL ;CLEAR ALL CONDITIONS 
2907 G23404 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
2908 023406 100406 100406 : START AT ROM PC=6 
2909 O0¢3410 104414 ROMCLK : NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2910 Oe34le 10752eS 194125! <400#7> : JUMP TO ROM PC OF SeS 
2911 023414 G04737 025522 JSR PC ,ROMDAT :RS= EXPECTED ROM DATA,RY=ACTUAL ROM DATA 
e9l2 Oe34e0 d00016 16 ; INDEX 
2913 Oe3s4¥2ee O2e0cS04 CMP RS.RY : ARE NEW ROM PC CONTENTS CORRECT? 
2914 023424 SXOL4O1 BEQ 63 :BR IF YES 
29iS Oe34e6 104996 HLT 6 ERROR CROM PC IS WRONG 
29ig C23430 19445: 6$: SCOP1 :L00 op to S$ IF SWS9=1 
23.7 223432 104435C SCOPE : SCOPE THIS TEST 

Be 
e920 EERE REREERERERERERSEEEEREEE TEST JO FHRRRE RARER E LEER EERE EERE 
291 -&CRAM TEST OF JUMP‘ I) NEVER MICRO-PROCESSOR INSTRUCTION. 
e3ce : PERFORM THE JUMP INSTRUCTION 
2323 : #VERIFY THE JUMP DID NOT OCCUR BY CLOCKING THE INSTRUCTION 
e324 : IN THE LOCATION IT IS AT. THIE INSTRUCTION LOADS THE 
2szt : #BR WITH THE LOWEST 9 BITS OF THE CRAM PC. AT THIS PUINT 

e
e
 

e
e
 

e
e
 

m
e
 

e
e
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23¢e6 ;#THE BR DATA IS MOVED TO PORTY. IF THIS DATA IS CORRECT 
2927 4TH CRAM PC IS CORRECT, IF THE CRAM PC IS NOT RISHT, 
2938 iT N PORTY CONTAINS A 37 
o3s3 SERRE EERE GEESE EEE EEE SEERA ESE SEES AE ARSE EERE SES ES SELES 
2]93NM 

g23: ; TEST 32 
Je St awe eewe2ee2eae222@ 

2933 023434 912737 900032 001226 *ST32: MOV #32, TSTNO 
2934 dea44e O!0737 023630 CClels MOV #TSt33, NEXT 
2935S O234S0 912737 O23474 091220 MOV #1$, Lock 
2936 ;R1 CONTAINS BASE OMC1i ADDRESS 
2937 O234S6 id44le MSTCLR -MASTER CLEAR OMC11 
2938 O23460 032737 190000 001366 BIT SBITIS,STATI 21S IT CRAM? 
2935 023466 O0014S7 BEQ 6$+2 : SK IP TEST IF NO 
2949 023470 004737 935654 JSR PC, MEMSET > SET MEM AND RAM 
29541 023474 id: 
2342 «023474 004737 936430 JSR PC, CLRALL ;CLEAR ALL CONDITIONS 
2943 Q23500 104414 ROMCLK “NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2344 023502 100400 100400 : START &T ROM PC=0 
2394S 023504 104414 ROMCLK : NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2946 023506 114377 114377! <400%#0> : JUMP TO ROM PC OF 1 
2947 023510 004737 935559 JSR PC ,RAMDAT : RY=CRAM PC (LSB 8 Arts) 
2348 023514 9090001 1 EXPECTED DATA 
2949 023516 120504 CMP8 RS,RY -IS ROM PC CORRECT? 
e350) O023Se0 001401 BEG rs) : BR IF YES 
2951 Q2e3See 104005 HLT S ERROR CRAM. PC 2S WRONG 
2952 023524 104401 es: SCOP1 :LOOP fo 1$ IF SWO9=1 
2953 Oe3Seé 012737 023534 anj22° MOV #3$.LOCK s;NEW SCOP! 
2954 023534 33: 
295S 023534 004737 035430 JSR PC ,CLRALL ;CLEAR ALL CONDITIONS 
2556 Oe3S4O 104414 ROMCLK s;NEXT WORD IS INSTRUCTICN, RCMCLK PcC=S304 
2957 O2e3S4e 100403 100403 - START AT ROM PC=3 
2958 O23S44 104414 ROMCLK > NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
29539 023546 100000 TSR Be RAM - JUMP TO’ROM FC OF O 
2960 023550 004737 935559 JSR Rampat sR4=CRAM PC (LSB 8 BITS) 
2961 023554 Q00004 4 “EXPECTED DATA 
e362 023556 120504 CMPB RS. RY ‘IS ROM PC CORRECT? 
2963 023560 001401 BEQ 4g -BR IF YES 
2964 Q02356e 104005 HUT S : ERROR CRAM PC IS WRONG 
e965 O0e3564 104401 4§: SCOF1 Loop to 3$ IF SWO9=1 
2966 023566 012737 023574 dO9:220 MOV #5$, LOCK NEW SCOP 1 
2967 Q23S74 S$: 
2968 023574 004737 036420 JSR PC, CLRALL sCLEAR ALL CONDITIONS 
2969 023600 104414 ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
e970 QOe360e 100496 100406 - START AT ROM PC=6 
2971 023604 104414 ROMCLK *NEXT WORD IS INSTRUCTION, RCMCLK PC=5304 
e97e 0236068 104125 104125? «400#0> : JUMP TO ROM PC OF SeS 
2973 023610 004737 035553 JSR PC, RAMDAT -R4=CRAM Pc (LSB 8 BITS) 
2974 C23614 000007 EXPECTED DATA 
2975 023616 120504 CHPB RS,R4 ‘1S ROM PC CORRECT” 
2976 022620 001401 BEQ 6$ -BR IF YES 
e977 Se3b22 104905 HLT 5 ?ERROR, CRAM PC IS WRONG 
2975 023624 194431 > SCOP 1 LOOP to 5$ IF SWS9=1 
2979 Oesseb = O44CT SCOPE -SCOPE THIS TEST
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3aus RELEASE ALERAGE EE REEERERESE TES J AELRALAALA SESSLER ELAEEESSES 
2983 >aCRAM TEST OF JUMP(I) ALWAYS FfdR =PROCESSOR INSTRUCTION. 
2984 : PERFORM THE JUN JUMP INSTRUCTION CLOCKING THE INSRUCTION 

i® 

edge rye He Meare PH 18 Ri Bir PK KE NS TTEN L RAE }on 
2987 ‘$BR WITH THE LOWEST 3 BITS OF THE CRAM PC. AT THIS BBINT 
3288 cxTHE BR peta 15 MOVED TO PORTY. IF THIS DATA IS CORRECT, 
z >*TH WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL 
999 i THEN PORTY WILL CONTAIN A 37 

sda) s EKER LEREAEA ARERR EL EEE EEA RARER AAAS A SRESRAR AERA RAS EASR AAAS 

2993 ; TEST 33 

cege A 13733: hoy uaa TST 737 i £733: V S338 pee B83? Ne ig Baiste NOY ret, Next 
3997 44 010737 0283679 CO!320 MOV §, Lock 
2998 ; NSTCLA Rast gh e{ear ORE OMCLI ADORESS 

ay L 
a6dd obras AgSt4s 1c060C 001366 BIT #91715, STATI iF" ci re NC 

Q 6 14 + 
200 ose 4 Nathees 935654 .§ FER Ba*femser i €% neh ANG RAM 
J ‘ > 

2094 023670 1LO4414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
3005 023672 100400 100400 :START AT ROM PC=0 . 
3506 O23674 1049414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=53C4 
3997 023676 114777 114377! <4O0#1> : JUMP TO ROM PC GF 1777 
3098 023700 004737 o3Ss50 JSR Po, RAMDAT -R4Y=CRAM PC (LSB 9 BITS) 
3009 023704 000377 377 “EXPECTED DATA 
3910 023706 120504 CMPB RS, RY >IS ROM PC CORRECT? 
3011 023710 OO1401 SEQ 2g -BR IF YES 
3012 023712 104005 HLT 5 ;ERROR, CRAM PC IS WRONG 
3013 023714 104401 2s: SCOP1 :LOOP to 1$ IF SWO9=1 
3014 023716 012737 023724 901220 MOV #33, LOCK ;NEW SCOP 
3015 023724 3$: 
3016 0237204 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PO=5324 
3017 023726 100403 190403 “START AT ROM PC=3 
301 be3? 104414 nck "NEXT WORD IS INSTRUCTION, ROMCLK Pl=5264 
301 ? 100460 pent O:<4o0#1> —; JUMP TO'ROM PC OF O 
30€2 023734 004737 9035550 JSR PC. RAMDA :RY=CRAM PC (LSB 8 BITS) 
3021 023740 oogodo 0 “EXPECTED DATA 
3022 Oe374e 120504 CMPB RS,RY >IS ROM PC CORRECT” 

suey Beare NODE : Bot EPadk ‘ERAN PC_IS_WRON i c 
3862 RS 75, { 440] 4$: CROP! “LOOP fo 3$ IF SWO9=1 
3026 923752 912737 923769 901220 65 MOV #53, LOCK “NEW SCOPL 

A : 
an56 eeeaaa 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
30239 023762 100406 100406 -START AT ROM PC=6 
3030 e327 4 Hata RONCL K sNEXT WORD is, INSTRUCTION, ROMCLK PC=S304 
3031 766 104105!" «4O0%1> > JUMF TO ROM 
2022 023770 ao4333 o3s¢59 - JSR PC ,RAMDAT :R4=CRAM PC Pep " aris) 
393 5 3774 000125 125 i EXPEC TeD DATA 
3034 3776 120504 CPB saRS,, RY OM PC CORRECT? 
3035 024900 00:40! BEG 63 ?BR IF YES 
32326 Cestde 104996 HLT S -ERROR, CRAM PC IS WRONG 
2237 024004 «19440] S$: SCOP! -LOOP f2 5$ IF SWS3=1 

4
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3038 Ce4006 10440 SCOPE :SCOPE THIS TEST 

ii 
3941 PERE ERE ERASER EERE REE RESER TEST G4 SRRRRRRHLRREA EARLE SES EES EES 
3o42 : CRAM TEST OF JUMP(I) ON C BIT SET MICRO-PROCESSOR INSTRUCTIGN. 
3042 ;¥SET THE C BIT, PERFORM THE JUMP INSTRUCTION, 
3044 -#VERIFY THE JUMP DID OCCUR BY CLOCKING THE INSRUCTION 
94S -¥#IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE 
O46 ;#BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT 

394? » ¥THE BR DATA IS MOVED TO PORTY. IF THIS DATA IS CORRECT, 
2048 ?¥THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL 
3049 tae PORTY WILL CONTAIN’ A 37 
3056 © EGGERS EEE EERE EE EEA EARLE REESE ERS ESSES 
3051 
3036 ; TEST 34 

3054 O240i0 012737 OC0O34 d0lee6b TST34: Mav #34, TSTNO 
3088S 024916 0120737 24204 d0lelb MOV #TST3S_ NEXT 
3056 Oe40e4 012737 Ge405C O01e20 MOV #13, L0CK 
3057 :R1 CONTAINS BASE DMC11 ADDRESS 
3058 Oe4032 1044le MSTCLR MASTER CLEAR OMC1i1 
32059 024034 032737 100000 001366 BIT #BIT1S,STAT1 :1S IT CRAM? 
3060 C2404%e 0014S? BEQ 6$+e2 ;SKIP TEST IF NO 
3061 O24044 004737 035654 JSR PC, MEMSET “SET MEM AND RAM 
3062 024050 1§: 
3063 O24050 004737 035476 JSR PC,SETC ;SET THE C BIT’ 
3064 O240S4 104414 ROMCLK :NEXT WORD is INSTRUCTION, ROMCLK PC=S304 
3C6S 024056 100400 100400 START AT ROM PC=0 ; 
3066 Oe4060 1044:4 ROMCLK “NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
3087 O24%06be 115377 114377! <400#2> : JUMP TO ROM PC OF 1777 
32068 Oe4064 994737 935550 JSR PC .RAMDAT :R4=CRAM PC (LSB 8 BITS) 
3069 Oe4070 OC037 377 EXPECTED DATA 
3070 O2e407e 120504 CMPB RS,RY “1S ROM PC CORRECT? 
3071 024074 QO01401 BEQ re ) :BR IF YES 
3072 Oe4076 104905 HLT S “ERROR CRAM PC IS WRONG 
3073 024100 104401 es: SCOP! LOOP to 1$ IF SWO9=1 
3074 Oe4!02 O12737 Oe4!1!19 OOle20 MOV #3$, LOCK : NEW SCOP 
307S 024110 38: 
3076 O24110 004737 035476 JSR PC,SETC ;SET THE C BIT’ 
3077 024114 104414 ROMCLK *NEXT WORD IS INSTRUCTION. ROMCLK PC=S304 
3078 024116 100403 100403 START AT ROM PC=3 ; 
3079 Oe4%1e0 1C4414 ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
3080 Oe4i22e 101000 100000!<400#2> ;JUMP TO’ROM PC OF 0 
3081 OQOe4%le4 004737 C3SS50 JSR PC, RAMDAT ;R4=CRAM PC (LSB 8 BITS? 
3082 O°4130 9900000 0 EXPECTED DATA 
3083 Oe413e 120504 CMPB RS.R4 IS ROM PC CORRECT? 
3984 024134 00140) BEQ 4g :BR IF YES 
3085 024136 104005 HLT S - ERROR CRAM PC IS WRONG 
3086 024140 104401 4g: SCOP1 :LOOP to 3$ IF SWO9=1 
3087 QO24142 012737 O2e41S0 O212e9 MOV #5$,LOCK : NEW SCOP1 
3988 924150 5$: 
3089 024150 004737 035476 JSR PC,SETS ;SET THE C BIT° 
3990 024154 104414 ROMCLK s;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
3991 O24:56 100406 100406 START AT ROM PC=b 
3992 024160 1044!4 ROMCLK “NEXT WORD IS INSTRUCTION. ROMCLK PC=5304 
2092 «Ce4162 «105125 104125! «40082» ;JUMP TO ROM PC OF S25
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3034 oeaig4 904737 935550 ISR Po, RAMOAT sR4=CRAM PC (LSB 8 BITS) 
3995 G24] 080125 125 ‘EXPECTED DATA 
3038 Devt 7e 1c0SG% CHP RS RY iTS ROM PC CORRECT? 

3036 8 4175 ratte HL 3 PROP EB on PC IS WRONG 
3098 Oe4200 19440! 6S: SCOP} -LOOP 10 5$ IF SWS9=1 
3109 328202 1944C0 SCOPE -SCOPE THIS TEST 

ae 
3103 s EEEEEAERAAE RARER AARAAES TEST JS RRR RRAA RARE LE RASA EAA AES 
3154 -#CROM TEST OF JUMP(I) ON 2 BIT SET MICRO-PROCESSOR INSTRUCTION. 
3105 -4#SET THE 2 BIT, PERFORM THE JUMP INSTRUCTION 
3106 “VERIFY THE JUMP DID OCCUR BY CLOCKING THE INSRUCTION 
319° -#IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE 
3109 -¥BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT 
3193 >#THE BR DATA IS MOVED TO PORTY. IF THIS DATA IS CORRECT, 
3119 -*THE JUMP WAS SUCCESSFUL. IF THE JUMP WAS UNSUCCESSFUL 
3111 -¥THEN PORT4Y WILL CONTAIN A 37 
fT 5 8: RESALE KRAEERE SESE SASHA KARE RRL EARAREA SALAS KRAAEASA ALE LAE RAE RALSE 

3 ie ; TEST 35 

3118 924204 012737 900035 901226 TST3S: MOV #35, TSTNO 
3117 O24212 018737 9e4400 OClets MOV 875136, NEXT 
3118 Oe4e2e0 0128737 Oexe44 001220 MOV #15, LOCK _ 
3119 ;RL CONTAINS BASE OMC11 ADDRESS 
3:20 Oe4226 104412 MSTCLR ;MASTER CLEAR DMC11 
3121 024230 032737 109900 O01366 BIT #81T15,STAT1 -15 IT CRAM? 
2122 024236 001457 BEQ 6$+2 ;SKIP TEST IF_NO 
3123 024240 004737 035654 JSR PC ,MEMSET :SET MEM AND RAM 
2124 Oe4244 18: 
3125 O24e44 004737 935514 JSR PC,SETZ ;SET THE Z BIT’ 
3166 1ga0 1 4414 ROMCLK :NEXT WORD 1s NSTRUCTION, ROMCLK PC=5304 

1 4 o400 160460 “START AT ROM PC=0 
3128 O24254 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
3129 Gex2eS6 115777 114377! <400#3> > JUMP TO ROM PC OF 1777 
3130 O24260 004737 035550 JSR PC ,RAMDAT =R¥Y=CRAM PC (LSB @ BITS) 
3131 Oe4264 0003 377 ;EXPECTED DATA 
3132 Oe%266 120504 CMPB RS,RY 71S ROM PC CORRECT? 
3133 024270 001401 BEQ 2g -BR IF YES 
3134 Oe%2e72 104005 HLT S “ERROR, CRAM PC IS WRONG 
3135 024274 104401 2s: SCOP1 “LOOP to 1$ IF SWO9=! 
3136 024276 012737 924304 901220 MOV #3$, LOCK ‘NEW SCOPL 
2137 024304 33: 
3138 024304 004737 9355:4 JSR PC,SETZ2 :SET THE 2 BIT’ ; 
3139 024310 104414 ROMCLK “NEXT WORD IS INSTRUCTION, RCMCLK PC=S304 
2140 024312 100403 100403 “START AT ROM PC=3 
2:41 O24314 104414 ROMCLK “NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
2142 024316 101400 100000!<400%3> ;JUMP TO ROM PC OF QO 
3143 024320 004737 035550 JSR PC, RAMDAT sRY=CRAM PC (LSB 9 BITS: 
2144 924324 Q00000 0 -EXPECTED DATA 
3145 024326 120504 CMPB Ss RS, R4 -IS ROM PC CORRECT? 
3146 024330 001401 BEQ 4g -BR IF YES 
2147 924332 104005 HLT S sERROR, CRAM PC_IS WRONG 
3148 024334 104401 4; SCOP ‘LOOP to 3$ IF SKd9=1 
2:43 C24336 912737 c24344 091226 MOV #5$, LOCK :NEW SCOP!
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LO4414 
100406 
104414 
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004737 
900125 
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004737 
104414 

104401 
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004737 
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100403 
104414 
102009 
004737 
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a 
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035514 

035850 

000036 
024574 
024440 

100008 

0356S4 

O3S446 

035550 

024500 

035446 

025550 

00i2e20 

16:32 PASE $e 
CRAM JUMP TESTS 

S$: 

$$: 

TST36: 

18: 

es: 

3$: 

M16 

JSR PC.SETZ ;SET THE Z BIT’ 
ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
100406 ;START AT ROM PC=6 
ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
104125! <400#3> ;JUMP_TO ROM PC OF 525 
JSR PC ,RAMDAT ;R4=CRAM PC (LSB 8 BITS) 
12S ;EXPECTED DATA 
CMPB RS,RY 32S ROM PC CORRECT? 
BEQ 6$ ;BR_IF YES 
HLT 5 “ERROR, CRAM PC IS WRONG 

‘LOOP to S$ IF SW59=1 
-SCOPE THIS TEST 

5 SESE SESE EE EE EE TEST G6 020k ee ge ae a a aa a 
s#CRAM TEST OF JUMP(I) ON BRO SET MICRO-PROCESSOR INSTRUCTION. 
-¥SET THE BRO BIT, PERFORM THE JUMP INSTRUCTION 
-#VERIFY THE JUMP DID OCCUR BY CLOCKING THE INSRUCTION 
:*IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE 
-#BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT 
-#THE BR DATA_IS MOVED TO PORTY. IF THIS DATA IS CORRECT, 
**THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL 
;*THEN PORTY WILL CONTAIN A 37 
5 AER SMEAR SEMA SEHR SESE HEHEHE MEIER EEE EERE EEE EEE EEE EE 

; TEST 36 

MOV #36, TSTNO 
MOV #7ST37 NEXT 
MOV #13, Lock 

:R1 CONTAINS BASE DMC11 ADDRESS 
MSTCLR >MASTER CLEAR DMC11 
BIT #BITIS,STATL -1S IT CRAM? 
BEQ b$+e2 -SKIP TEST IF NO 
JSR PC ,MEMSET “SET MEM AND RAM 

JSR PC, SETBRO -SET THE BRO BIT’ 
ROMCLK ?NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
M o400 :START AT RoW PC=0 ; 

MCLK {NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
114377! (400#4> - JUMP TO ROM PC OF 1777 
JSR PC, RAMDAT *RY=CRAM PC (LSB 8 BITS) 
377 “EXPECTED DATA 
CMPB sR, R4 -TS ROM PC CORRECT? 
EQ 2 *BR IF YES 

HLT S ERROR, CRAM PC IS WRONG 
SCOP1 :LOOP to 18 IF SWOS=1 
OV #33, LOCK *NEW SCOP1 

JSR PC, SETBRO ;SET THE BRO BIT" 
ROMC NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
100463 ‘START AT ROM PC=3 
ROMCLK ‘NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
LOCO00! <400%#4> :7UMP TO ROM PC OF O 
JSR PC, RAMCAT :R4=CRAM PC (LSB 9 BITS; 

9207
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024520 
024See 
024524 
024526 
024530 
024532 
024S40 
N2YS4O 
O24S44 
O24S46 
024550 
024552 
O24SS4 
024560 
O24S62 
Oe4S64 
024S66 
024S70 
024572 

090000 
129504 
001401 
104005 
104401 
012737 

004737 
104414 
100406 
104414 
106125 
004737 
000125 
120504 
001401 
104005 
104401 
194400 

024574 
024602 
024610 

024616 
024620 
Oe4626 
024630 
024634 
024634 
024640 
Oe464e 
Oe4644 
024646 
024650 
024654 
024656 
024660 
O2466e 
O24664 
O24666 
O24E74 

012737 
012737 
012737 

104412 
032737 
001457 
004737 

004737 
104414 
100400 
104414 
116777 
004737 
000377 
120504 
001401 
194005 
104401 
012737 

Q9-DEC-75 14 
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O24S40 O012e0 

O35446 

035550 

000037 
024770 
024634 

O01l2e6 
001216 
901220 

100000 

035654 

035454 

001366 

035550 

024674 001220 

CRAM JUMP TESTS 

4§: 

S$: 

63: 

TST3?7: 

18: 

es: 

3$: 

BOl 

CMPB RS,R4 
BEQ 4s" 
HLT 5 
SCOP 1 
MOV #5$, LOCK 

JSR PC, SETBRO 
ROMCLK 
100406 
ROMCLK 
104125! <400#4> 
JSR PC ,RAMDAT 
12S 
CMPB RS,R4Y 
BEQ <¥ 
HLT 5 
SCOP1 
SCOPE 

:EXPECTED DATA 
:IS ROM PC CORRECT? 
“BR IF YES 
“ERROR, CRAM PC_IS WRONG 
‘LOOP fo 38 IF SWO9=1 
“NEW SCOP1 

-SET THE BRO BIT’ 
;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
“START AT ROM PC=b 
*NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
“JUMP TO ROM PC OF S2S 
*R4Y=CRAM PC (LSB 8 BITS) 
“EXPECTED DATA 
“TS ROM PC CORRECT? 
“BR IF YES 
*ERROR, CRAM PC IS WRONG 
“LOOP to S$ IF SWS9=1 
:SCOPE THIS TEST 

5 RERREREA AREER RRA RERRSEREREES TEST QS7 RE RERSR ERASE ELAR EERE RE EES 
> ¥CRAM TEST OF JUMP(I) ON BR1 SET MICRO-PROCESSOR INSTRUCTION. 
+ ¥SET THE BR1 BIT, PERFORM THE JUMP INSTRUCTION 
: #VERIFY THE JUMP’DID OCCUR BY CLOCKING THE INSRUCTION 
:*IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE 
:*BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT 
: ¥THE BR CATA IS MOVED TO PORTY. IF THIS DATA IS CORRECT, 
: ¥THE JUMP WAS SUCCESSFUL, alg THE JUMP WAS UNSUCCESSFUL 
i #THEN PORT4 WILL CONTAIN 'A 37 

+ EKER EEE EEE EEE EAE EEE EERE RE EEL EEEE 

: TEST 37 

Mov #37 TSTNO 
MOV eTST4O, NEXT 
MOV #15, LOCK 

BIT #BIT1S,STAT1 
BEQ 6$+2 
JSR PC ,MEMSET 

JSR PC, SETBRI 

ROMCLK 
114377! <400%5> 
ISR PC RAMDAT 

RS,R4 
2s 

MOV #3, LOCK 

;R1 CONTAINS BASE DMC11 ADDRESS 
:MASTER CLEAR OMC11 
1S IT CRAM? 
:SKIP TEST IF NO 
;SET MEM AND RAM 

;SET_THE BR1 BIT’ 
;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
:START AT ROM PC=0 
:NEXT WORD IS ANB TRUSS ON, ROMCLK PC=S304 
: JUMP _TO ROM PC OF 
;R4Y=CRAM PC (LSB 8 airs) 
EXPECTED DATA 
:TS ROM VES CORRECT? 
‘BR IF 
: ERROR cRaM PC IS WRONG 
:LOOP to 18 IF SWO9=1 
NEW SCOP1 

o
m
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e
 
e
e
e
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3e62 Oe4674 004737 O3S4S4 JSR PC, SETBR1 SET THE BRI BIT’ 
3263 024700 104414 ROMCLK : NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
3264 O2470e 100403 100403 : START AT ROM PC=3 
3265 024704 104414 ROMCLK : NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
3265 024706 102400 100000! <400%5> ;JUMP TO’ROM PC OF 0 
3267 024710 004737 035550 JSR PC, RAMDAT sR4=CRAM PC (LSB 8 BITS) 
3e68 024714 g900000 0 * EXPEC TED DATA 
3269 024716 120504 CMPB RS,R4Y :15 ROM PC CORRECT? 
3270 Oe4720 001401 BEQ 4§ :BR IF YES 
3271 Oe%72e 104005 HLT 5 > ERROR CRAM PC IS WRONG 
3e72 Oe47e4 104401 4g; SCOP : LOOP to 38 IF SWO9=1 
3273 Oek7e6 012737 24734 O0lee0 MOV #5$, LOCK : NEW SCOP 1 
3274 024734 S$: 
3275 024734 004737 0354S4 JSR PC, SETBRI ;SET THE BRI BIT 
3276 Oe474O 104414 ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
3277 Oe474e 100406 10006 START AT ROM PC=6 
3278 Oe4744 104414 ROMCLK * NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
3279 024746 106525 104125! <4oCc#S> > JUMP TO ROM PC OF SeS 
3280 Oe4750 004737 oO3555c JSR PC ,RAMDAT : RY=CRAM PC (LSB 8 BITS) 
3e81 024754 o001eS 125 : EXPECTED DATA 
328 Oe47S6 1e0S04 CMPB RS,RY 215 ROM PC CORRECT? 
3283 Oe4760 00140! BEQ 6$ : BR IF YES 
3284 Oe4%762e 10400S HLT S - ERROR CRAM PC IS WRONG 
3285 024764 10440) 6$: SCOP 1 * LOOP to S$ IF SwWS9=1 
3686 024766 104400 SCOPE : SCOPE THIS TEST 

3¢38 
3289 5 REARS MAA EAE RSA E RARER RER TEST YD RRR RR REAR A ERR E REESE REEEEES 
3290 :#CRAM TEST OF JUMP(I) ON BRY SET MICRO-PROCESSOR INSTRUCTION. 
3291 2 #SET THE BRY BIT, PERFORM THE JUMP INSTRUCTION 
32932 -#VERIFY THE JLMP’DID OCCUR BY CLOCKING THE INSRUCTION 
3293 -#IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE 
3234 >#BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT 
3295 : STHE BR DATA IS MOVED TO PORTY. IF THIS DATA IS CORRECT, 
3296 :#THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL 
3297 :+THEN PORTH WILL CONTAIN A 37 
638 5 SESE HE SESE SESE SE SEE HEE ESE HE HE HEME SEE HEHE HES HH HE HEE EERE 

3300 ; TEST 40 . ‘ 
33Ce Oe%77C 012737 OOOO4O OO0lecb TST4O: MOV #40, TSTNO 
3202 824776 012737 O25164 O01216 MOV #7St4] NEXT 
3364 OeS5004 012737 025030 O0le20 MOV #1S, LotK 
32C5 ;R1 CONTAINS BASE DMC11 ADDRESS 
3308 O2S0le 10441e MSTCLR “MASTER CLEAR DMC11 
3307 025014 032737 100000 001366 BIT #BIT1S,STAT1 *15 IT CRAM? 
3308 O2S022 0014S7 BEQ 6$+2 : SKIP TEST IF NO 
3309 GeS0e4 004737 O356S54 JSR PC ,MEMSET - SET MEM AND RAM 
3319 025030 1§: 
3311 025030 004737 O3546e JSR PC, SETBRY ;SET THE BRY BIT’ 
3312 O25034 104414 ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
3313 OeS036 100400 100400 ‘START AT ROM PC=0 
3314 OQO2S040 104414 ROMCLK “NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
3315 O25042 117377 114377? <400#6> : JUMP TO ROM PC OF 1777 
2216 O2eS044 004737 035550 JSR PC ,RAMDAT ;R4=CRAM PC (LSB 8 BITS) 
3317 025050 000377 377 EXPECTED DATA 



DZOMH 
OZOMH.P11 

MACY11 27(1006) 
O9-DEC-76 14 

025160 
025162 

025164 
025172 
025200 

OeS206 
OeSe10 
025216 
025220 
OeS2e4 
025224 

120504 
001401 
104005 
104401 
012737 

104401 
012737 

004737 
104414 
100406 
104414 
107125 
004737 
000125 
120504 
001401 
104005 
104401 
104409 

004737 

ybegrEC-76 16:32 PAGE 65 

025070 

035462 

035550 

025130 

035462 

035550 

000041 
025360 
025224 

100000 

035654 

025470 

001220 

001220 

CRAM JUMP TESTS 

es: 

38: 

4§: 

S$: 

6$: 

TSTY1: 

1$: 

DOL 
PAGE 

CMPB se RS, RH 71S ROM PC CORRECT? 
BEQ 2 -BR IF YES 
HLT S ;ERROR, acre PC IS WRONG 
SCOPI ‘LOOP *0 1$ IF SWO9=1 
MOV #3$, LOCK “NEW SLOPL 

JSR PC, SETBRY ;SET THE BR4 BIT’ 
ROMCLK =NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
100403 *START AT ROM PC=3 
ROMCLK “NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
100000! <400%6> ;JUMP TO’ROM PC OF O 
JSR Pc, RAMDAT sR4=CRAM PC (LSB 8 BITS) 
0 “EXPECTED DATA 
CMPB sa R'S,, RH *1S ROM PC CORRECT? 
BEG us *BR IF YES 
HLT Ss “ERROR, CRAM PC IS WRONG 
SCOP1 “LOOP to. 3s IF SWO9=1 
MOV #55, LOCK =NEW SCO 

ISR PC, SETARY ;SET THE BRY BIT’ 
ROMCLK “NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
100406 :START AT ROM PC=6 
ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
104125! <400*6) : JUMP TO ROM PC OF 525 
ISR PC, RAMDAT ?R4=CRAM PC (LSB 8 BITS) 

“EXPECTED DATA 
CMPB saRS..RY >1S ROM PC CORRECT? 
BEG b$ *BR IF YES 
HLT 5 “ERROR, CRAM PC IS WRONG 
SCOP -LOOP To S$ IF SWS9=1 
SCOPE :SCOPE THIS TEST 

s REKERE ASR RERERAR SARE LEREES TEST 4] SERRE RERESEESR SASH ELE LEED 
>¥CRAM TEST OF JUMP(I) ON BR7 SET MICRO-PROCESSOR INSTRUCTION. 
:*SET THE BR7 BIT, PERFORM THE JUMP INSTRUCTION 
VERIFY THE JUMP’ DID OCCUR BY CLOCKING THE INSRUCTION 
**IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE 
:#BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT 
;*THE BR DATA_IS MOVED TO PORTH. IF THIS DATA IS CORRECT, 
:¥THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL 
‘xTHEN PORTY WILL CONTAIN A 37 

1 ER EH REEL RE ELLE EE EE EEE EE EEE EEE LER EERE EEE EE 

- TEST 41 

Mov #41. TSTNO 
MOV eTSt42 NEXT 
MOV #15, LOCK 

:R1 CONTAINS BASE DMC11 ADDRESS 
MSTCLR ‘MASTER chEOR DMC11 
BIT #BIT15,STAT1 1S IT CRA 
REQ 6$+2 : SKIP TEST IF NO 

SET MEM AND RAM 

iSET THE BR? BIT" 

JSR PC ,MEMSET 

JSR PC, SE TBR? 
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025230 
025232 

025256 

O2S360 012737 d0004%e O0lecb 

104414 
100400 

012737 

004737 
104414 

194401 
012737 

004737 
104414 
100406 
104414 
107525 
004737 
000125 
120SC4 
001401 
id4o0s 
104401 
104400 

025264 

035470 

025324 

035470 

4 begree- 76 16:32 PAGE 66 
CRAM JUMP TESTS 

035550 

es: 

38: 
001220 

035550 

4$: 

S$: 
001220 

035550 

6§: 

025366 012737 OeSSS4 001216 
025374 012737 OeS4e0 O01e20 

TST4e: 

EQ] 
PAGE : 

NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 

START BT RO Re S INSTRU TION, ROMCLK PC=530 N, LK PC=5304 Hee AO Ron Pe OR 1972 
"R4=CRAM PC (LSB % atts) 

ROMCLK 
100400 
ROME 
114377! <4O0#7> 
JSR PC ,RAMDAT 
377 “EXPECTED DATA 
CMPB RS,RY ?TS ROM PC CORRECT? 
BEQ 2s) “BR IF YES 
HT j ERROR CRAM PC _IS WRONG 
SCOP! P fo 18 IF SwO9=1 

NEW SCOP1 

;SET_THE BR7 BIT’ 

MOV #33, LOCK 

JSR PC ,SETBR7 
ROMCLK ‘NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
100403 “START AT ROM PC=3 
ROMCLK ‘NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
100000!<400%7> ;JUMP TO’ROM PC OF O 
JSR PC ,RAMDAT -RY=CRAM PC (LSB 8 BITS) 

EXPECTED DATA 
CMPB =saRS,RY :IS ROM PC CORRECT? 
BEQ rr >BR IF YES 
HLT S 'ERROR, CRAM PC IS WRONG 
SCOP! -LOOP {0 3S IF SWO9=1 

;NEW SCOP1 

:SET THE BR7 BIT" 

MOV #55, LOCK 

JSR PC, SETBR7 
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
100406 ;START AT ROM PC=6 
ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
104125! <4O0*7> JUMP TO ROM PC OF SeS 
138 PC .RAMDAT “RY=CRAM PC {LSB 8 BITS) 
1 EXPECTED DAT 
CMPB oR, RY “IS ROM PC CORRECT? 
BEQ 6$ -BR_IF YES 
HLT S ‘ERROR, CRAM PC IS WRONG 
SCOP! -LOOP to S$ IF SWS9=1 
SCOPE :SCOPE THIS TEST 

5 RE RRRAE REESE RA RL ALLE RE TEST YO RHXEKHRRAR ELAR LARA RERE ERASE 

*#CRAM TEST OF JUMP(I) ON C BIT SET MICRO-PROCESSOR INSTRUCTION. 
“#CLEAR THE C_BIT, PERFORM THE JUMP INSTRUCTION, 
In Tte THe UNF DI DID WOT OCCUR BY CLOCKING THE INSTRUCTION 
-% 
ian ior of F [ghedt 4 BITS oF Fue Rane paS ab af ts! BE INT 
THE BR DATA IS MOVED TO PORTH. IF THIS DATA IS CORRECT 
“#THE CRAM PC_IS CORRECT, IF THE CRAM PC IS NOT RIGHT, 
sare PORT4Y CONTAINS A 37 

© EEGKKEREGE SRE AA EAS RALAA AER ERA AER AAARE SEAS LAAAE EASE RRR ERE REFERS 

- TEST 42 

hov #42, TSTNO 
MOV #TST43, NEXT 
MOV #15, LOCK 

:R1L CONTAINS BASE DMCL1 ADDRESS 

0211 
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3430 
3431 
3432 
3433 
3434 

MACY11 27(1006) 
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025402 
02S404 
0°"412 
0eS414 
025420 
025420 
025424 
O0eS426 
025430 
025432 
02S434 
02S440 
02eS44e 
OeS444 
O02S446 
025450 
025452 
025460 
025460 
O2S464 
025466 
025470 
025472 
025474 

pessse2 

104412 
032737 
0014S7 
004737 

004737 
104414 
100400 
104414 
115377 
004737 
000001 
120504 
001401 
104005 
104401 
012737 

004737 
104414 
190403 
104414 
101000 
004737 
000004 
120504 
GO1401 
104005 
104401 
012737 

004737 
1O4414 
100406 
104414 
105125 
004737 
000007 
120504 
601401 
104005 
104401 
104400 

100000 

035654 

035430 

0355SC 

025460 

035430 

035550 

025S20 

035430 

035550 

14-DEC-76 

001366 

001220 

OD1eee 

16:32 PAGE 67 
CRAM JUMP TESTS 

1§: 

r+ ¥ 

33: 

4§: 

5$: 

6$: 

FOL 

MSTCLR 
B #B1T15,STATI 

6$+e 
JSR PC ,MEMSET 

JSR PC, CLRALL 

114377! (400%2> 
JSR PC, RAMDAT 
1 
CMPB RS,RY 
BEQ es 
HLT S 
SCOP1 
MOV #35, LOCK 

JSR PC, CLRALL 
ROMCLK 
po tus 

; MASTER CLEAR DMC11 
1S IT CRA 
; SKIP TEST IF NO 
:SET MEM AND RAM 

;CLEAR ALL CONDITIONS 
NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
‘START AT ROM PC=0 
-NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
;JUMP_TO ROM PC OF 1 
R4=CRAM PC (LSB 8 arts) 
“EXPECTED DATA 
;1S ROM FC CORRECT? 
BR IF YES 
“ERROR, CRAM PC IS WRONG 
‘LOOP to 1§ IF SWO9=1 
“NEW SCOP] 

; CLEAR ALL CONDITIONS 
;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
; START AT ROM PC=3 
NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 MCLK 

(Git: po ; JUMP To’ ROM PC OF 
Pc RAMDAT 

CMPE RS, RY 
BEO 45 
HLT 
SCOP 
MOV #5$, LOCK 

JSR PC,CLRALL 
ROMCLK 
100406 
ROMCLK 
104125! «4O0%#2> 
SR PC, RAMDAT 

CMPB oR, RY 
BEQséSS 
HLT 5 
SCOP1 
SCOPE 

;R4=CRAM PC (LSB 8 BITS) 
EXPECTED DATA 
;15 ROM VES CORRECT? 
:BR IF Y 
j ERROR CRAM PC IS WRONG 

P to 3$ IF SWO9=1 
NEW SCOP 

;CLEAR ALL CONDITIONS 
*NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
:START AT ROM PC=b 
*NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
> JUMP TO ROM PC OF S25 
*R4=CRAM PC (LSB 8 BITS) 
;EXPECTED DAT 
-TS ROM PC CORRECT? 
>BR IF YES 
“ERROR, CRAM rpc IS WRONG 
:LOOP to S$ IF SW59=! 
-SCOPE THIS TEST 

; REEGERERERELRERARERAREREREHE TEST YS RERRRARERESELE SERS S EEE REEE 
> ¥CRAM TEST OF JUMP(I) ON 2 BIT SET MICRO-PROCESSOR INSTRUCTION. 
> #CLEAR THE Z BIT, PERFORM THE JUMP INSTRUCTION, 
*¥VERIFY THE JUMP’DID NOT OCCUR BY CLOCKING THE’ INSTRUCTION 
:#IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE 
:#BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT 
* ¥THE BR DATA IS MOVED TO PORTH. IF THIS DATA IS CORRECT 
- ¥THE CRAM PC IS CORRECT _iF THE CRAM PC IS NOT RIGHT, 
i THEN PORT4 CONTAINS A 
Heee eee SR eRT a DEDED Hee AEEEHAdEAHEESELELEE LED EEA Deedee 
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3487 
3489 
34893 
3499 
349} 
3492 
3493 
3494 
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025554 
OeSSb2 
025570 

025576 
025600 
025606 
025610 
O2eS614 
025614 

025746 

004737 

004737 
104414 
100400 
104414 
115777 
004737 
000001 
120504 
001401 
104005 
104401 
012737 

004737 
104414 
100403 
104414 
101400 
004737 
o000004 
120504 
001401 
104005 
164401 
012737 

004737 
iO4414 
100406 
104414 
105525 
004737 
000007 
120504 
001401 
104065 
104401 
104400 

14Y-DEC-76 16:32 PAGE 68 
CRAM JUMP TESTS 

900043 O0ieeb TST43: 
025750 O0le16 
025614 001220 

100006 301366 

035654 
1g: 

035430 

035550 

es: 
GeStS4 OO0lee20 35 

035430 ; 

025550 

4§: 
025714 O01220 

S$: 
035430 

035550 

68: 

GOl 

; TEST 43 

#43, TSTNO 
MOV #TSt44 NEXT 

#15,L0CK 

BIT #BITIS,STATI 
6$+2 
PC ,MEMSET 

PC, CLRALL 

ROMCLK 
114377! <400%3> 
JSR PC, RAMDAT 
1 
CMPB = saRX'S,, R4 ~ 
BEQ 2$ 
HLT S 
SCOPL 
MOV #33, LOCK 

JSR PC, CLRALL 
ROMCLK 
100403 
ROMCLK 
100000! <400*3> 
JSR PC, RAMDAT 

CMPB —s. RS RY 
BEG us 
HLT S 
SCOPL 
MOV #5$, LOCK 

JSR PC, CLRALL 

RO! CLK 
1041eS! <400%3> 
Jsk PC ,RAMDAT 

CMPB RS,R4 
BEQ 6$ 
HLT 5 
SCOP] 
SCOPE 

PEGE: 

sR1 CONTAINS BASE DMC11 ADDRESS 
“MASTER CLEAR DMC11 
71S IT CRAM? é 
: SKIP TEST IF_NO 
SET MEM AND RAM 

sCLEAR ALL CONDITIONS 
"NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
START AT ROM PC=0 . 
“NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
: JUMP TO ROM PC OF 177 
*R4Y=CRAM PC (LSB 8 Arts) 
“EXPECTED DATA 
-TS ROM PC CORRECT? 
BR IF YES 
; ERROR CRAM PC IS WRONG 
‘LOOP fo 1$ IF SWO9=1 
NEW SCOP1 

;CLEAR ALL CONDITIONS 
:NEXT WORD IS INSTRUCTION, ROMCLK PC=5204 
-START AT ROM PC=3 
;NEXT WORD pe INSTRUCTION, ROMCLK PC=S304 

- JUMP TO’ROM PC OF 
sRY=CRAM PC (LSB 9 BITS) 
EXPECTED DATA 
-TS ROM PC CORRECT? 
:BR IF YES 
“ERROR, CRAM PC IS WRONG 
-LOOP TO 3$ IF SWO9=1 
:NEW SCOPI 

;CLEAR ALL CONDITIONS 
*NEYT WORD IS INSTRUCTION, ROMCLK PC=5304 
*START AT ROM PC=6 
“NEXT WORD IS INSTRUCTION, ROMCLK P¢=S304 
-JUMP TO ROM PC OF S25 
*RY=CRAM PC (LSB 8 BITS) 
“EXPECTED DATA 
*IS ROM PC CORRECT’ 
-BR IF YES 
: ERROR cRaM pc IS WRONG 
‘LOOP fo S$ IF SW59=1 
: SCOPE tHe TEST 

+ RERKEALERERERARARRERSEREEES TEST YY RRR RRSRER ARAN RRR EERERAE RES 
* CRAM TEST OF JUMP(I) ON BRO SET MICRO-PROCESSOR INSTRUCTION. 
; #CLEAR THE BRO BIT, PERFORM THE JUMP INSTRUCTION 
“HVERIFY THE JUMP DID NOT OCCUR BY CLOCKING THE INSTRUCTION 
:#IN THE LOCATION IT IS AT. THIS INSTRUCTION LORDS THE 

O2i2 
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3550 025750 
3551 025756 
3552 025764 

3554 025772 
3555 025774 
3556 O2e6002 
3557 O26b004 
3558 026010 
3559 026010 
3560 026014 

012737 
012737 
012737 

104412 
032737 
0014S7 
004737 

004737 
104414 
100400 
104414 
116377 

BiH 
120504 
001401 
104005 
104401 
012737 

004737 

012737 

004737 

3595 26:40 
3596 dee i42 

104401 
1O449C 

14-DEC-76 16: 
O09-DEC-7E 14:59 

ocoo44 
026144 
026010 

001226 
001216 
001220 

100000 091366 

035654 

035430 

035550 

026050 

035430 

001220 

035550 

026110 

035430 

001220 

035550 

32 PAGE 69 
CRAM JUMP TESTS 

TST44: 

1§: 

es: 

38: 

4§: 

SS: 

63: 

HO 1 

;*BR_ WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT 
;*THE BR DATA IS MOVED TO PORT4. IF THIS DATA IS CORRECT 
THE CRAM PC IS CORRECT, IF THE CRAM PC IS NOT RIGHT, 
caTHEN PORT4Y CONTAINS A 37 

¢ KEKAEAKRARKAKAEASAEAAKAREKLLARALALALERA LEA RELAL AA LERRRSAE SL ESE ES 

; TEST 44 

ov #44 TSTNO 
MOV aTST4S NEXT 
MOV #13, LOCK 

JSR PC, MEMSET 

JSR PC, CLRALL 

114377! <400#4> 
1SR PC, RAMDAT 

CMPB sR, RY 
2§ 

<x
 

~
 

wm
 

MOV #33. LOCK 

JSR PC, CLRALL 

100403 
ROMCLK 
1900000! <4o0#4> 
JSR PC ,RAMDAT 

CMPB seRS,,R4 
BEG 4g 
HLT S 
SCOP! 
MOV 85S, LOCK 

JSR PC, CLRALL 

104125! <40#4> 
JSR PC ,RAMDAT 
7 
CMP3 RS,R4 
BEQ 6$ 
HLT 5 
SCOP 1 
SCOPE 

BIT #BIT1S,STATIL 
6$+e2 

;R1 CONTAINS BASE DMC11 ACORESS 
MASTER CLEAR OMC11 
:15_IT_ CRAM? 
:SKIP TEST IF_NO 
:SET MEM AND RAM 

;CLEAR ALL CONDITIONS 

PAGE: 

;NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
:START AT ROM PC=0 
:NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
: JUMP TO ROM PC OF 1777 
-RY=CRAM PC (LSB 8 BITS) 
-EXPECTED DATA 
-IS ROM PC CORRECT? 
-BR IF YES 
“ERROR, CRAM PC IS WRONG 
-LOOP to 1$ IF SWO9=1 
*NEW SCOP] 

;CLEAR ALL CONDITIONS 
:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
:START AT ROM PC=3 
;NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 

- JUMP TO'ROM PC OF O 
=RY=CRAM PC {LSB 8 BITS) 
*EXPECTED DAT 
:1S ROM PC CORRECT? 
-BR IF YES 
“ERROR, CRAM PC _IS WRONG 
‘LOOP to 3$ IF SWO9=1 
“NEW SCOPL 

;CLEAR ALL CONDITIONS 
:NEXT WORD IS 8 BNSTRUCTION. ROMCLK PC=5304 
>START AT ROM 
sNEXT WORD IS INSTRUCTION, ROMCLK Po=S204 
: JUMP_TO ROM PC_OF S25 
“R4=CRAM PC (LSB 8 BITS) 
EXPECTED DATA 
31S ROM PC CORRECT” 
-BR IF YES 
“ERROR, CRAM PC IS WRONG 
:LOOP fo S$ IF SWS9=! 
:SCOPE THIS TEST 

0214 
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026144 
0261S2 
026160 

026166 

O2bel12 
026214 
026216 
026220 
Oeb224 
Oeb2e6 
026230 
026232 
026234 
026236 
026244 
026244 
0e6250 
026252 
0262S4 
026256 
C26260 
026264 
026266 
026270 
026272 
026274 
026276 
026304 
02E304 
026310 
026312 
026314 
026316 
02320 
Ceb3e4 

012737 
012737 
012737 

104412 
032737 
001457 
004737 

064737 
104414 
100400 
104414 
116777 
004737 
000001 
120504 
001401 
10400S 
104401 
012737 

004737 
104414 
100403 
104414 
102400 
004737 
000004 
120504 
001401 
104005 
104401 
012737 

004737 
104414 
100406 
194414 
106525 
004737 
000007 

14-DEC-76 

OO004S 
C26340 
026204 

100000 

035654 

035430 

035550 

026244 

035430 

035550 

026304 

035430 

035550 

O0le2e 
OOlele 
001220 

001366 

001220 

001229 

16:32 PAGE 70 
CRAM JUMP TESTS 

TSTys: 

1$: 

2s: 

35: 

4§: 

S$: 

IQ1 
PAGE: O21© 

5 RERLEREK REAR REREREREREEEE TEST YS PERERA RE EERE ES ER EL ER ER ES 
: #CRAM TEST OF JUMP(I) ON BR1 SET RRO ero cee eon INSTRUCTION. 
:¥CLEAR THE BRi BIT, PERFORM THE JUMP INSTRUCTIO 
: #VERIFY THE JUMP DID NOT OCCUR BY CLOCKING cle TAS TRUCTION 
; IN THE LOCATION IT is AT. THIS INSTRUCTION LOADS THE 
i xOR WITH sis FOMEST e BITS OF THE CRAM PC. AT THIS POINT 

R DATA IS MOVED TO PORTY. IF THIS DATA IS CORRECT 
» £THE CRAM PC IS CORRECT, IF THE CRAM PC IS NOT RIGHT, 
: THEN PORT4Y CONTAINS A 37 

© REKEKRELKAERRELEL SKLAR A RAK EKARALA LE LE REALE RA KA EAALAERAEAL SEER ES 

; TEST 4S 

Mov #4S_ TSTNO 
MOV #7ST46 NEXT 
MOV #13, LOCK 

;R1 CONTAINS BASE OMC11 ADDRESS 
MSTCLR :MASTER CLEAR DMC11 
BIT #BITIS,STAT :IS_IT_CRAM? 
BEQ 6$+2 ;SKIP TEST IF_NO 
JSR PC ,MEMSET ;SET MEM AND RAM 

JSR PC, CLRALL ;CLEAR A ONDITIO 
ROMCLK RENT WORD 1 INSTRU FON, ROMCLK PC=5364 
100400 :START AT ROM PC=0 

:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
“JUMP TO ROM PC OF 177 
-R4=CRAM PC (LSB 8 arts, 

ROMCLK 
114377! <4YO0#5> 
JSR PC, RAMDAT 
1 “EXPECTED DATA 
CMPB OS saR'S,,RY -TS ROM PC CORRECT? 
BEQ 23 -BR IF YES 
HLT S “ERROR, CRAM PC IS WRONG 
SCOP “LOOP to 1$ IF SWO9=1 
MOV #3$,L0CK “NEW SCOP! 

ISR PC, CLRALL sCLEAR ALL CONDITIONS 
ROMCLK 7NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
100403 “START AT ROM PC=3 
ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=S3C4 
100000!<400#S> ;JUMP TC’ROM PC OF 0 
ISR Pc. RAMDAT sR4=CRAM PC (LSB 9 BITS) 
y “EXPECTED DATA 
CMPB = seR'S,, R4 *TS ROM PC CORRECT? 
BEQ 4$ ‘BR iF YES 
HLT Ss “ERROR, CRAM PC_IS WRONG 
SCOP1 ‘LOOP fo 3$ IF SWO9=1 
MOV #53, LOCK *NEW SCOPI 

JSR PC,CLRALL ;CLEAR ALL CONDITIONS 
ROMCLK 7NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
100406 “START AT ROM PC=6 
ROMCLK ‘NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 

: JUMP TO ROM PC OF 525 
-RY=CRAM PC (LSB 8 BITS) 
EXPECTED DATA 

104125! <400#5> 
JSR PC ,RAMDAT 
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OZOMH.P1L 
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026336 

026340 
026346 
026354 

Asesey 

026500 

120504 
001401 
10400S 
104401 
1O440E 

012737 
012737 
012737 

32749 
091457 
004737 

004737 
104414 
100400 
1O4414 
117377 
004737 
000001 
120504 
001401 
104005 
104401 
012737 

004737 
104414 
100403 
104414 
103000 
004737 
000004 
120504 
001401 
104005 
104401 
912737 

004737 

O0COO46 
026S34 
026400 

100000 

035654 

035430 

035559 

O2644C 

035430 

035550 

026500 

C25430 

14-DEC-76 

001220 

002220 

16:32 PAGE 71 
CRAM JUMP TESTS 

6$: 

TST4E: 

1$: 

es: 

33: 

4§: 

cs: 

CMPB RS,R4 
BEG 65 
HLT S 
SCOP1 
SCOPE 

TS RO ROM PC CORRECT? 
-BR IF YES 
jERROR CRAM PC. 1S WRONG 

P tos SWS9=1 
SCOPE oars Test 

; RHRERAEAESRREAEEERRRALERELE TEST YG RRRRRERELERAEREL LAER RELL 
;#CRAM TEST OF JUMP(I) ON BRY SET eR ROE S ron INSTRUCTION. 
S*CLEAR THE BRY BIT, PERFORM THE JUMP INSTRUCTI 
Z*4VERIFY THE JUMP OLD NOT CCCUR BY CLOCKING Tie OY ASTRUCTION 
:#IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE 
:#BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT 
THE BR DATA IS MOVED TO PORTY. IF THIS DATA IS CORRECT 
s#THE CRAM PC IS CORRECT, IF THE CRAM PC IS NOT RIGHT, 
:¥THEN FORTY CONTAINS A A 37 

5 RRAREF MARAE L EAE RASE RELA RAKE KELLER A RLER ELA LE RERELA RAE LEA ARLE RSE 

; TEST 46 

MOV #46, TSTNC 
MOV aTST4? NEXT 
MOV #15, L0CK 

NSTCLR 
BIT #BIT1S,STATI 
BEQ 6$+2 
JSR PC ,MEMSET 

JSR PC,CLRALL 
ROMCLK 
100400 
ROMCLK 
114377! <4O0%S> 
JSR PC ,RAMDAT 
1 
CMPB sR, RH 
BEQ 23 
LT S 

SCOP! 
MOV #33, LOCK 

Jsk |, PC,CLRALL 
OMCLK 

100403 
ROMCLK 

;R1 CONTAINS BASE DMC11 ADDRESS 
‘MASTER chee DMC 11 
31S J 
; SKIP TEST IF_NO 
:SET MEM AND RAM 

:CLEAR ALL CONDITIONS 
“NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
*START AT ROM PC=0 
*NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
-JUMP_TO ROM PC OF 
*R4=CRAM PC (LSB 8 Arte) 
“EXPECTED DATA 
‘IS ROM PC CORRECT? 
-BR IF YES 
: ERROR CRAM PC IS MRONG 
;LOOP to 1$ IF SWO9=1 
*NEW SCOPL 

EAR A ONDJTJON 
KEK T WORD 1s iNet GCRION, ROMCLK PC=S304 
: START AT ROM PC=3 
NEXT WORD Ors INSTRUCTION, RCMCLK PC=5304 

SBR CORAM - JUMP TO’ROM PC OF 
RaNoAt 

iy 
CMPB sR, R4 

4§ 
5 

MOV #55, LOCK 

ISR PC, CLRALL 

;R4Y=CRAM PC (LSB 8 BITS) 
EXPECTED DATA 
:TS ROM PC CORRECT” 
:8R IF YES 
: ERROR CRON Pc IS WRONG 
-LOOP fo 3$ IF SWO9=1 
NEW SCOPI 

CLEAR ALL CONDITIONS 

o
e
 
o
s
 
-
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026S04 
Oe6S06 
026510 
0e6Sle 
026514 
026S20 
O26S2e 
O26S24 
026526 
026530 
026532 

026534 
026542 
026550 

026556 

heeeee 

C26E56 

é7 (1006) 
O09-DEC-75 

104414 
100406 
104414 
1071e 
00473 
000007 
120504 
901401 
104005 
104401 
104400 

012737 
012737 
012737 

104412 
pae4e5 ? 

004737 

004737 
104414 
100400 
104414 
117777 
004737 
oco00i 
120504 
001401 
104005 
104401 
012737 

004737 
104414 
100403 
104414 

Aba757 
000004 
120594 

14-DEC-76 
14:55 

035556 

000047 
026730 
026574 

190000 

035654 

035430 

a35550 

C2634 

035430 

035550 

CO1226 
001216 
001220 

001366 

901220 

16:32 PAGE 72 
CRAM JUMP TESTS 

6$: 

TSTH?: 

1S: 

es: 

38: 

JSR PC, MEMSET 

JSR PC, CLRALL 

KO1 
PAGE: 

ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
100906 ‘START AT ROM PC=6 
ROMCLK =NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
104125! <YO0*A> : JUMP TO ROM PC OF 52S 
ISR PC, RAMDAT *RY=CRAM PC (LSB 8 BITS) 
? EXPECTED DATA 
CMPB sR, R¥ -TS ROM PC CORRECT? 
BEQ 6$ -BR IF YES 
HLT 5 “ERROR, CRAM PC IS WRONG 
SCOP ‘LOOP fo 5% IF SWS9=1 
SCOPE *SCOPE THIS TEST 

+ REEMA EAHA K EK REARS EER ERLE That Y7 SHREK KESEE LEASES SES ERL ESSE 
-¥CRAM TEST OF JUMP(I) ON BR7 SET MICRO-PROCESSOR INSTRUCTION. 
- ¥CLEAR THE BR? BIT, PERFORM THE JUMP INSTRUCTION 
: ¥VERIFY THE JUMP ofo NOT OCCUR BY CLOCKING THe Te TASTRUCTION 
:*IN THE LOCATION IT IS AT. THIS INSTRUCTION LOA 
: £BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THiS TOR INT 
» ¥THE BR DATA IS MOVED TO PORTY. IF THIS DATA IS CORRECT 
: THE CRAM PC IS CORRECT, IF THE CRAM PC IS NOT RIGHT, 
:xTHEN PORTY CONTAINS A 37 

© KKK KAARKSK AREER H EGA EA ELK K KLARA EEA AK EAE A LAKE AR RAR ALKA ERELEE 

; TEST 47 

Hov #47. TSTNO 
MOV #TSTSO NEXT 
MOV #i$, LOCK 

;R1 CONTAINS BASE DMC11 ADDRESS 
MSTCLR : MASTER CLEAR OMC11 
BIT sBITIS,STAT1 71S IT_CRAM? 
BEQ 6$+2 :SKIP TEST IF NO 

:SET MEM AND RAM 

;CLEAR ALL CONDITIONS 
ROMCLK “NEXT WORD IS INSTRUCTION, ROMCLK Po=5204 
100400 :START AT ROM PC=0 
ROMCLK ‘NEXT WORD IS INSTRUCTION, ROMCLK PC=S204 
114377! 4007) : JUMP _TO ROM PC OF 1777 
JSR PC, RAMDAT *RY=CRAM PC (LSB 8 BITS) 
1 “EXPECTED DATA 
CMPB sR, RH 15 ROM PC CORRECT? 
BEQ 2$ BR IF YES 
HLT S i ERROR CRAM PC IS WRONG 
SCOP! “LOOP TO 1$ IF SWO9=1 
MOV #3$, LOCK =NEW SCOP! 

JSR PC, CLRALL “CLEAR ALL CONDITIONS 
ROMCLK "NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
100403 ‘START AT ROM PC=3 
ROMCLK iNEXT WORD Is INSTRUCTION, ROMCLK PC=S304 
4pgoon: «gos?» JUMP TO’R pC OF 

pe RAMDAT Bae CRAM boo (LSB 8 BITS) 
4 “EXPECTED DATA 
CMPB.seRS,, RH :IS ROM PC CORRECT? 

0217
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026660 
Oebbbe 
026664 
O2bbE6 
026674 
026674 

001401 
104005 
104401 
012737 

004737 
104414 
100406 
104414 
107525 
004737 
000007 
120504 
001401 
104005 
104401 

Oeb7e6 104400 

026730 
026736 

012¢737 
012737 

104412 
032737 

027054 012711 

14-DEC-76 16:32 PAGE 73 
O9-DEC-75 14:59 

026674 001220 

035430 

035550 

000050 
027742 

100000 

o00co! 

027740 
010000 

035602 
034760 
o0000e 
034762 

034706 
034710 
040000 
100000 

100000 

O0l2ec6 
001216 

001366 

901372 

001366 

001366 

CRAM JUMP TESTS 

4§: 

cs: 

6S: 

TSTSO: 

108: 

LOL 

BEQ 4g 
HLT S 
SCOP1 
MOV #5$, LOCK 

JSR PC, CLRALL 
ROMCLK 
100466 
ROMCLK 
104125! (400%7> 
ISR PC, RAMDAT 

CMPB. RS, RY 
BEQ 63 
HLT 5 
SCOP1 
SCOPE 

;BR IF YES 
ERROR, CRAM PC_IS WRONG 
-LOOP to 3$ IF SWO9 
“NEW SCOPL 

;CLEAR ALL CONDITIONS 

=1 

PAGE : 

NEXT WORD aor ENSTRUCTION, ROMCLK PC=S304 
“START AT 
;NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
:JUMP_TO ROM PC_OF S Ses 
-R4=CRAM PC (LSB 8 BITS) 
: EXPECTED DATA 
:1§ ROM PC CORRECT? 
“BR_IF YES 
7ERROR, CRAM PC _IS WRONG 
-LooP to S$ IF SW59=1 
; SCOPE THIS TEST 

5 REAEAE ALE RERERRERHRRERERERS TEST SO RRR RRRR LAER ERE RE REALE SERRE 
: FREE RUNNING FLAG MODE DATA TEST 
-¥TRANSMIT A MESSAGE AND VERIFY THE RECEIVED DATA 
IF NO TURNAROUND CONNECTOR IS ON LINE UNIT LOOP IS SET. 

E FREE RUBNING AND _AR 7 #ALL FOLLOWING TE 
IF YOU WISH ;¥ONLY ON OMC’S WI 

2 #THESE FREE RUNNING Tests ON A KMC (NORMALLY THE FREE RUNNING TESTS 
:*WILL FAIL ON @_KMC TIMER IS TOO FAST) THEN YOU MUST 

it UNI 

arena SET BITO br’ Q AT3 IN THE STATUS MAP. 
PENTOTTTTTETETETTTTETTCSTTSSETETTETTSTTTT TET TT TTT TT TTT TTT TT e! 

; TEST SO 

ov #50, TSTNO 
MOV 8TSTS1, NEXT 

MSTCLR 
BIT #81715, STATL 
BEQ +16 
BIT #BITO,STAT3 
BNE +6 
IMP i4$ 
BIT sain12, STATI 
BNE te 
ISR 
MOV pc Ron RO 
ADD #2,R0 
MOV sROUF R2 
CLRB = (Re 
DEC RO 
BNE 10$ 
CLR TFLAG 
CLR RFLAG 
MOV #BIT14,.R1) 
BIT #BITIS; STAT 
BEQ +6 
MOV ¥BITIS, (R13 

3R1 CONTAINS BASE [MC1i ADDRESS 
“MASTER CLEAR DMC1: 
71S IT A DMC? 
"BR IF YES 
>KMC_ WITH BITO SET? 
:BR_IF_YES 
;SKIP_ TEST 
LU PRESENT? 
BR IF NO 
: WRIT MAP {Ny CRAM 
>CLEAR RECE 

: CLEAR 
:DONE YET! 
:NO 
SET TFLAG TO 0 
“SET RFLAG TO O 
;MASTER CLEAR 
CRAM? 

‘BR IF NO 
:IF CRAM SET RUN 

VER BUFFER 
;CLEAR 2 MORE LOCATICNS 
‘CLEAR R ou. BECEIVE BUFFER 

FOP BER rr 

0218 
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3822 027060 105227 000000 INCB ss #0 sDELAY 
3823 027064 001375 BNE -4 : DELAY 
3824 027066 005037 001416 CLR TEMP :GET SET TO DELAY 
3825 0207072 005711 1S: TST (R1) “RUN SET? 
3826 627074 100405 BMI +14 *BR IF YES 
3827 027076 005237 001416 INC TEMP “INC DELAY 
3828 027102 001373 BNE 1§ BR IF NOT DONE 
3829 027104 104014 HLT 14 *ERROR RUN NOT SET 
3830 0e7106 000771 BR 1$ TRY AGAIN 
3831 Oc7110 032737 O40000 001366 BIT #BITIY,STAT1 | TURNAROUND CONNECTOR? 
3832 027116 o01002 BNE +6 BR IF YES 
3833 027120 OS2711 co4o00 BIS #BIT11, (RL) “SET LINE UNIT LOOP 
3834 027124 152711 000043 BIS8843, (RI) "BASE I 
383S 027130 005037 OO1416 CLR = TEMP -GET SET TO DELAY 
3836 027134 105711 2S: TSTB. ss (RL) RDI SET? 
3837 027136 100494 BMI +12 BR IF YES 
3838 027140 005237 O0!416 INC TEMP “INC DELAY 
3839 027144 001373 BNE es "BR IF NOT DONE 
3840 027146 104014 HLT ; ERROR ROI NOT SET 
3841 027150 Oi2761 035030 o00004 MOV ABASE, 4(R1) -SET UP BASE ADDRESS 

' 3842 027156 005061 o00006 CLR B(R1) CLEAR COUNT 
3843 Oe7l62 142711 ooco4a BICB = #40, (RL) CLEAR RQI 
3844 027166 005037 01416 CLR TEMP ‘GET SET TO DELAY 
3845 027172 105711 3$: TSTB. Ss (R11) *IS RDI GONE? 
38468 027174 100020 BPL 8S ;BR IF YES 
3847 027176 005237 OO1416 ING TEMP INC DELAY 
3848 027202 001373 BNE 3 BR IF NOT DONE 
3849 027204 105761 o0000e2 TSTB —s- 2(R1L) “IS THERE A CNTL O ERRGR 
3850 007210 100011 BPL 18$ ‘BR IF NO 
3851 O27212 016137 OO0004 oDles2 MOV 4(R1), TEMPS :SAVE SEL4Y FOR TYPEOUT 
3852 027220 016137 cO0006 001254 MOV 6(R1); TEMPY “SAVE SEL& FOR TYPEOUT 
3853 007226 104016 HLT 16 -CNTL 0 ERROR 
3854 027230 000137 027740 IMP 14$ “FATAL ERROR STOP 
3855 027234 104014 18$: HLT 14 “ERROR RDI STILL SET 
3856 027235 Q$: 
3857 027236 15e711 oo0o41 BISB #41, (RL) “ASK FOR CNTL I 
3058 027242 105711 b4$:  TSTB (R13 “WAIT FOR ROI 
39859 027244 100376 BPL b4S BR IF NOT SETY 
3860 027246 005061 o00006 CLR 6(R1) SET FULL DUPLEX 
3861 Oe72S2 142711 OCOO40 BICB #40, (RL) CLEAR ROI 
3862 027256 105711 S$: TSTB. «(RIL =ROI UP? 
3863 027260 100776 BMI 655 BR IF YES 
3864 O272e6b2 152711 copo44 BIS6 #44 (RIL) *REC BA/CC 
3865 027266 005037 001416 CLR TEMP -GET SET TO »DELAY 
3866 027272 105711 ug: TSTB ss (RL) "IS RDI SET? 
3867 027274 190404 BMI +12 *BR IF VES 
3868 027276 005237 O01416 INC TEMP INC DELA 
3869 027302 001373 BNE 4g -BR IF BELAY NOT DONE 
3870 027304 104014 HLT 14 “ERROR ROI NOT SET 
3871 027306 012761 034762 oco0o4 MOV #RBUF 4CR "LOAD REC BA 
3872 027314 013761 034760 OO00D6 MOV RCOUNT Ber bY LOAD REC COUNT 
3873 027322 142711 OO0040 BICB —- #40. (RIL) -CLEAR RQI 
3874 027326 005037 O01416 CLR TEMP GET SET TO DELAY 
3875 027332 105711 cs: TSTB «CRD ROI GONE? 
3876 027334 100004 BPL 412 -BR IF YES 
2877 =Ge7336 005237 O01416 INC TEMP SINC DELAY
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3878 027342 001373 BNE S$ -BR IF NO DONE 
3879 027344 104014 HLT 14 sERROR RDI STILL SET 
3680 e734 joe? 000040 BISB #40, (R1) XMIT BA/CC 
3881 73 03? OO1416 CL MP eet SET TO DELAY 
3882 027356 105711 6S: STB (R13 “RDI SET? 

38 4 5308 é S237 001416 i TE RR I Peay 
3885 027366 001373 BNE 6$ ‘BR IF NOT DONE 
3886 027370 104014 HLT 14 “ERROR ft f NOT eT 
3887 Oc7372 O12761 034714 ooc004 MOV #TBUF YCRL) ;COA BUFF 

Se ee tet gee Sn ee y ] 
3890 Oe74l2 005037 O01416 Rig TEMP i REAR SET ROE DELAY 
3891 027416 105711 7$: TSTB (R1) *RDI_GONE? 
3892 02e7420 100004 BPL .+12 -BR IF YES 
3893 927422 005237 OO1416 INC TEMP *INC DELAY 
3894 927426 001373 BNE 7$ *BR IF NOT OONE DELAY 
3895 027430 IC4OL4 HLT 14 “ERROR RDI STILL SET 
389% 027432 OOSN27 OO14I6 16S: CLR TEMP “GET SET 70 DELAY 
3837 027436 012737 000022 0le46 MOV #22, TEMP GET SET FOR LONG DELAY 
3898 027444 105761 O0000e 118: TSTB —s- @C RI) ROO SET? 
2899 927450 100407 BMI 17$ ‘BR IF YES 
3900 O274S2 005237 OO1416 INC TEMP > INC DELAY 
3901 O274S6 001372 BNE 11$ -BR IF DELAY NOT DONE 
3902 027460 005337 001246 DEC TEMP 1 “DEC DELAY COUN 
3903 027464 001367 BNE 11S *BR IF NOT DONE TCELAY 
3904 027466 04014 HLT 14 “ERROR RDO NOT SET 
3905 027470 016137 o0000e ool1es50 17S: MOV 2(R1), TEMP2 ieV§ Sele 
3906 0°7476 0601001 BNE +4 
3997 027500 104014 HLT 14 “ERROR!!! SEL2 = Oreeeys 
3968 027502 032761 OO00004 on00ce BIT #B1T2,2(R1) iREC 0 OR, XMIT? 
3903 027510 001032 BNE 13$ 
3910 O27S5le 005737 034706 12$: TST TFLAG +P IRST FONE ‘HERE? 
3911 027516 OOLYOL BEQ +4 “BR IF YES 
3912 027520 104014 HLT i4 *ERROR MULTIPLE XMIT DONES 
3913 027522 012737 177777 034706 MOV #-1, TFLAG *SET TFLAG TO -1 
3914 027530 132761 000901 900002 BITB arta, 2(R1) :1S IT CONTROL C 
3915 57 36 001401 BEG : BR iF NO 
3916 027240 id4oi4 HL is” XMIT ERROR 
3917 027542 022761 034714 9O00004 CMP #TBUF ,4(R1) :XMIT BA CORRECT? 
3918 027550 001401. BEQ +4 :BR iF vee 
3919 Oe7S5e 104014 HLT i4 >XMIT BA ERROR 
3920 027654 023761 034712 c00006 CMP TCOUNT, 6(R1) ;COUNT OK? 
3921 9?7S6e 001401 BEG +4 RIF 
3922 Oe7f64 104014 HLT 14 ign cOnRT ERROR 
3923 027566 142761 of0207 9sDn002 BICB #207, 2(R1) CLEAR RDO AND BITS 0-2 
3924 027574 900453 R 15S iON UN Hi 
3925 027576 005737 034710 . 13$: ST RFLAG IRS ME HERE? 
3926 027602 OO0140! ' BEQ +4 ‘BR IF Y 
3927 027604 104014 HLT 14 jERROR. PU TILE, REC DONES 
339e8 027606 012737 177777 034710 MOV 1,RFLAG 
35¢9 Oe7614 132761 O00001 oO00002 4 eltg weit, 2(R1) -I§ IT CNTL 0 
3930 027622 00140! BEQ BR IF NO 
3931 027624 104014 HLT "RECEIVE ERROR 
3932 Oce7be6 022761 034762 cOo0004 CMP FABUF , 4(R1) “REC BA CORRECT? 
2933 027634 001401 ‘ BEQ +4 “BR IF YES 
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027742 
027750 

027756 
027760 
027766 
027770 
027776 
030000 
030004 
030012 
030014 
030020 
030024 
030030 
030032 
030034 
030040 
030044 
030050 
030054 
030056 

MACY11 27(1006) 
O9-DEC-76 14 

027636 
027640 
027646 
027650 
0276Se 
027655 
027662 
027666 
027672 
027674 
027676 
027700 
027702 
027704 
027706 
027710 
027712 
027714 
027716 
027724 
027730 
027732 
027736 
027740 

104014 
023761 
001401 
104014 
013700 
012702 
012703 
010337 
112205 
112304 
120504 
001401 
104013 
005300 
001367 
00$713 
001401 
104014 
142761 
005737 
001640 
005737 
001635 
104400 

012737 
012737 

104412 
032737 

005237 

000051 
030170 

100000 

000001 

030152 
010000 

035602 
036002 
036272 

14-DEC-76 
:S9 

034760 000006 

034760 
034714 
034762 
001252 

000207 900002 
034710 

034706 

O012e6 
001216 

001366 

001372 

001366 

000010 
000010 
OO1416 
oo000e 

001416 

16:32 PAGE 76 
FREE RUNNING TESTS 

9$: 

158: 

14§: 

TSTS1: 

1$: 

BOe 

14 
RCOUNT, 6(R1) 
+4 

4 

#207, 2(R1) 
RFLAG 
165 
TFLAG 
16$ 

sREC BA ERROR 
COUNT OK? 
-BR IF YES 
"REC COUNT ERROR 
:GET SET TO CHECK DATA 
:R2 POINTS TO GOOD DATA 
;R3 POINTS TO RECEIVE DATA 
SAVE ADDRESS FOR TYPEOUT 
:RS = XMIT DATA 
;R4 = RECEIVE DATA 
CHECK DATA 
;BR_IF_OK 
;DATA ERROR 
;DEC COUNT 
;BR_IF_NOT DONE 
‘THIS SHOULD BE 0, ELSE 
j TT RECEIVED TO MUCH?! 
te 
‘CLEAR RDO AND BITS 0-2 
;REC DONE? 
*BR IF NO 
:XMIT DONE? 
?BR IF NO 
“SCOPE THIS TEST 

j RERRARERRARLRRRRRAEERRRELEH TEST OS] RRRRRRRRRERAR ERAS REEEEEEEES 
:#OVERUN TEST 
7#IN FREE RUNNING MODE SEND MESSAGE WITH NO RECEIVE 
;*BUFFER AVAILABLE, VERIFY THAT AN OVERRUN ERROR OCCURS 
SETtrititiitttti tert itrttiiititiiirirititititittitetittti ert tee 

; TEST Sl 

hov #51. TSTNO 
MOV #TStS2, NEXT 

MSTCLR 
BIT #81T15,STAT1 
BEQ .416 
BIT #81TO,STAT3 
BNE +6 
JMP 10$ 
BIT #81T12,STATI 
BNE .-l2 
ISR PC, WROM 
JSR PC; BASELD 
JSR RS; XFRELO 
TBUF 
44 
MOV #10,R0 
MOV #10.R3 
CLR TEMP 
TSTB ~—s BRL) 
BMI .+20 
INC TEMP 

:R1 CONTAINS BASE DMC11 ADDRESS 
MASTER CLEAR DMC1i 
15 IT A DMC? 
;BR IF _YES 
sKMC WITH BITO SET® 
;BR IF YES 
;SKIP_TEST 
*LU PRESENT? 
;BR IF NO 
;WRITE MICRO-CODE IN CRAM 

-LOAD GMC BASE ADDRESS 
; LOAD xmtT BA/CC 

sCC 
*RO = RETRANSMISSION COUNT 
‘DELAY COUNT 
;CLEAR DELAY COUNTER 
:IS ROY 0 SET? 
;BR IF SET 
: INC DELAY COUNTER 

e
e
e
 

e
e
e
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030162 
030166 

030170 
030176 

030204 

030302 

001372 
095303 
001370 
104014 
o004e?7 
132761 
001002 
104014 
O004e1 
012705 
316104 
O20S04 
001404 
022704 
001411 
104015 
042761 
005037 
005300 
001337 
104400 
042761 
00$037 
000730 

012737 
012737 

104412 
032737 
001406 
032737 
001002 

105761 

14-DEC-76 16:32 PAGE 7 
FREE RUNNING TESTS 

000001 000002 

000004 
000006 

900001 

oo00e07 oco000e 
001416 

000207 o0000e 
001416 

oo00S2 
030362 

OC 1226 
001216 

100000 

000001 

030360 
010600 

03560e 
036002 
036240 

001366 

001372 

001366 

036272 

000010 
001416 
oocode 

118: 

TSTSe: 

1§: 

BNE 1$ 
EC R3 
BNE 1$ 
HLT 14 
BR 
BITB #BITO,2(R1) 
BNE 11 
HLT 14 
BR 10$ 
MOV #81T2,R5 
MOV 6(R1),R4 
CMP RS, RY 
BEQ 12$ 
CMP #1. R4 
BEQ 13$ 
HLT 15 
BIC #207, 2(R1) 
CLR TEMP 
DEC RO 
BNE 1$ 
SCOPE 
BIC #207, 2(R1) 
CLR TEMP 
BR 1$ 

PAGE: 

;BR IF NOT DONE DELAY 
“DEC DELAY COUNT 
“BR IF DELAY NOT DONE 
“ERROR, RDY 0 NOT SET 
GET OUT 
‘IS IT CNTL 0? 
BR IF YES 
“ERROR, NOT CNTL 0 
: CONT IAUE 
“PUT “EXPECTED” IN RS 
*PUT “FOUND” IN R 
-IS ORUN SET? 
;BR_IF YES 
;DATA CK ERROR? 
:BR IF YES 
“ERROR, ORUN NOT SET 
: CLEAR’ RDO 
RESET DELAY 
DEC RETRANS COUNT 
: COUNT INUE 
-SCOPE THIS TEST 
SIGNOR THIS ERROR 
RESET DELAY 
: CONTINUE 

5 RELERHRAERERARRARAERERAREEL TEST SO RRR RRE REM HA EERE RE EN ERE ERED 
:#LOST DATA TEST 
;*IN FREE RUNNING MODE SEND A MESSAGE LONGER THAN THE RECEIVE 
¥BUFFER, VERIFY ‘HAT A LOST DATA ERROR OCCURS. 
Prt rei iiiii iti itiiitttrit itr iti it itt ittiterititt te tie tie 

; TEST Se 

#S2, TSTNO 
MOV #TStS3, NEXT 

BIT #BIT1S,STAT1 
BEQ +16 
BIT #81T0,STAT3 
BNE +6 
JMP 10$ 
BIT ¥81712, STATI 
BNE 12 
JSR Pew WROM 
JSR PC’BASELD 
JSR RS; RFRELD 
RBUF 
20 
JSR RS, XFRELD 
TBUF 
44 
MOV #10,R3 
CLR TEMP 
TSTB) 2 (RI) 

:R1 CONTAINS BASE DMC11 ADCRESS 
:MASTER CLEAR DMC11 
-IS IT @ DMC? 
BR IF_YES 
;KMC_WITH BITO SET? 
:BR IF YES 
;SKIP Test 
;LU PRESENT? 
:BR IF NO 
;WRITE aa ts IN CRAM 

OMC BASE ADDRESS 
;LQAD reteIve BA/CC 

;CC 
;LOAD XMIT BA-CC 
;BA 
;CC 
‘DELAY COUNT 
‘CLEAR DELAY COUNTER 
:IS RDY 0 SET? 

0222 
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4046 
you? 
4048 
4049 
4959 
4051 
4052 
4053 
4054 
4055 
4056 
4057 
4058 
4059 
4060 
4061 
4062 
4063 
4064 
4065 
4066 
4067 
4068 
4069 
4070 
4071 
4072 
4073 
4674 
4075 
4076 
4077 
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3031 

030360 

030362 
030370 

030376 
030400 
030406 
030410 
030416 
030420 
030424 
030432 
030434 
030440 
030444 
0304S0 
030452 
O304S4 
030460 
O30464 
030470 
030472 
030476 
030500 
030502 
030504 
030506 
039510 
020516 
030529 

100407 
005237 
001372 
005303 
001370 
104014 
000415 
132761 
001002 
104014 
000407 
012705 
016104 
020504 
001401 
10401S 
104400 

012737 
012737 

104412 
032737 
001406 
032737 
001002 
000137 
032737 
001372 
004737 
004737 
004537 
177320 

104014 

1Y-DEC-76 16:32 PAGE 78 
753 FREE RUNNING TESTS 

001416 

000001 

o0c020 
COfOO 

000053 
030544 

100008 

000001 

030542 
010000 

035602 
036002 
036272 

000010 
001416 
000002 

001416 

000001 

000002 

001226 
O01e16 

001366 

001372 

901366 

o0code 

118: 

108: 

TSTS3: 

1$: 

PAGE: O222 

BMI +20 “BR IF SET 
INC TEMP ‘INC DELAY COUNTER 
BNE 1$ :BR IF NOT DONE DELAY 
DEC R3 ‘DEC DELAY COUNT 
BNE 1$ BR IF DELAY NOT DONE 
HLT 14 ‘ERROR, ROY O NOT SET 
BR 10% GET OUT 
BITB #BITO,2(R1) -IS IT CNTL 0? 
NE 118 BR IF YES 
HLT 14 “ERROR NOT CNTL 0 
BR : CONTINUE 

PUT "EXPECTED" IN RS 
PUT “FOUND” IN R4 

CMP RS RY -IS LOST DATA SET? 
BEQ 10$ *BR IF YES 
HLT 15 “ERROR, LOST DATA NOT SET 
SCOPE -SCOPE THIS TEST 

g MERA RER ARK RRA RERAERERHERES TEST So SRR RRR ERE EE REALE RE REESE ENED 
: TRANSMIT NON-EXISTENT MEMORY TEST 
:*IN FREE RUNNING MODE, LOAD A TRANSMIT BA THAT WILL TIME OUT 
: VERIFY THAT A NON-EXISTENT MEMORY ERROR OCCURS 

+ REKEH ER ERER SEARS LALA ELA RAR AKE SER EA ALKA SE SELES RARER EERE EEE E ES 

; TEST S3 

tov #53, TSTNO 
MOV 8TSTS4 NEXT 

;R1 CONTAINS BASE DMC11 ADDRESS 
MSTCLR :MASTER CLEAR DMC11 
BIT #BITIS,STAT1 :IS IT @ DMC? 
BEG +16 :BR IF YES 
BIT #BITO,STAT3 “KMC WITH BITO SET” 
BNE +6 BR IF YES 
JMP 10$ SKIP TEST 
BIT sBiTle, STATI :LU PRESENT? 
BNE le :BR_IF NO 
JSR PC, WROM 
JSR PC; BASELD 
JSR RS; XFRELD 

> WRITE NIC RO- CODE IN CRAM 
OAD DMC BASE ADDRESS 

; LOAD xnit BAEC 
177320 :BA 
140044 CC 

V #10,R3 :DELAY COUNT 
CLR TEMP ‘CLEAR DELAY COUNTER 
TSTB ss (R11) -IS ROY 0 SET? 
BMI +20 *BR IF SET 
INC TEMP ?INC DELAY COUNTER 
BNE 1$ “BR IF_NOT DONE DELAY 
DEC R3 *DEC DELAY COUNT 
BNE 1S >BR IF DELAY NOT DONE 
HLT 14 “ERROR, RDY 0 NOT SET 
BR 10% GET OUT 
BITB #BITO,2(R1) *IS IT CNTL 0? 
BNE 11$ :BR IF YES 
HLT 14 "ERROR, NOT CNTL 2 
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O39-DEC-75 14:59 

a0ece 
30824 

030530 
0534 
0536 

930540 
C0542 

O30S44 
030552 

030560 
030562 
030570 
030572 
030600 
030602 

00407 
12705 

016104 
26504 
01401 
Tors 
194400 

912737 
012737 

104412 
032737 
001406 
032737 
001002 
000137 
032737 
001372 
004737 
004737 
004S37 
177320 
140044 
004537 
034714 
000044 
012703 
00$037 
105761 
100407 
00S237 
001372 
005303 
001370 
104014 
000415 
132761 
001002 
104014 
000407 
012705 
016104 
020504 
001401 
104015 
1044090 

000400 
000005 

CCO3S4 
020736 

100009 

00900: 

030734 
010000 

035602 
036002 
036240 

036272 

000010 
OO1416 
000002 

001416 

000001 

000400 
000006 

14-DEC-76 

001226 
001216 

001366 

001372 

001366 

900002 

16:32 PAGE 79 
FREE RUNNING TESTS 

BR 
MOV 
MOV 
CMP 
BEQ 
HLT 
SCOPE 

E0e 

10$ 
#BIT8.RS 
6(R1),R4 

RY Rey 
5 

PAGE: 

; CONTINUE 
“PUT "EXPECTED" IN RS 
PUT "FOUND" IN R4 
;1S NON-EX-MEM SET? 
-BR IF YES 
ERROR NON-EX-MEM NOT SET 
SCOPE THIS TEST 

5 REALE RERERERELELEREREAEAELE TEST SY RRR RERRE EERE SERA RARER ELE LES 
; SRECE IVE NON-EXISTENT MEMORY TEST 
;%IN FRE RUNNING MODE, LOAD A RECEIVE BA THAT WILL TIME OUT 
avert THAT A NON-EXISTENT MEMORY ERROR OCCURS 

1 SERB SESE ESE SESE AE Ak 8 SEER SEE EE SE SEE EEE J HE aE aE A a 

; TEST SY 

fov #54, TSTNO 
MOV #TSTSS, NEXT 

MSTCLR 
BIT #81T15,STAT1 
BEQ +16 
BIT sBITD, STATI 
BNE +6 
JMP ios 
BIT eBIT12, STATI 
BNE 12 
JSR Pc, WROM 
JSR PC; BASELD 
15R RS’ RFRELD 
177320 
140044 
JSR RS, XFRELD 
TBUF 
44 
MOV #10,R3 
CLR TEMP 
TSTB. 2 R11) 
BMI +20 
INC TEMP 
BNE 15 
DEC R3 
BNE 1s 
HLT 14 
BR 10% 
BITB #BITO,2(R1} 
BNE 11$ 
HLT 14 
BR 10$ 
MOV #BIT8,RS 
MOV 6(R1) 24 
CMP RS RY 
BEQ +4 
HLT 15 
SCOPE 

:R1 CONTAINS BASE DMC11 ADDRESS 
*MASTER CLEAR DMC11 
-1S IT A DMC? 
:BR IF YES 
:KMC_WITH BITO SET? 
:BR_IF_YES 
:SKIP_ TEST 
:LU PRESENT? 
-BR IF NO 
“WRITE MICRO-CODE IN CRAM 

LORD DMC BASE ADDRESS 
; LOAD REEVE BA/CC 

CC 
:LOAD XMIT BA/CC 
:BA 
:CC 
“DELAY COUNT 
: CLEAR DELAY COUNTER 
:IS RDY 0 SET? 
:BR IF SET 
INC DELAY COUNTER 
BR IF NOT DONE DELAY 
‘DEC DELAY COUNT 
BR IF DELAY NOT DONE 
“ERROR, ROY 0 NOT SET 
GET OUT 
IS IT CNTL OG? 
BR IF YES 
ERROR, NOT CNTL O 
: CONTINUE 
‘PUT “EXPECTED” IN RS 
PUT “FOUND” IN RY 
15 NON-EX-MEM SET? 
‘BR IF YES _ 
:ERROR NON-EX-MEM NOT SET 
:SCOPE THIS TEST



OZOMH 
OZOMH.Pil 

4158 
4159 
4160 
WEL 
4162 
4163 
4164 
YIES 
W166 
4162 
4168 
4169 
4170 
4171 
4172 
4173 
4174 
4175 
4176 
4127 
4178 
4179 
4180 
4181 

MACY11 27(1008) 
O9-DEC-7E 14:59 

030736 
030744 

030752 
030754 
630762 
030764 

031112 

C21114 
031 l22 

012737 
012737 

1O441e 
032737 
001406 
032737 
001002 
000137 
032737 
001372 
004737 
004737 
152711 
105711 
100376 
142711 

194400 

012737 
012737 

i4-DEC-76 16: 

o000S5 
031114 

100000 

000001 

O31lie 
010000 

035602 
036002 
000043 

000040 
001416 
000002 

001416 

000001 

901900 
o0C00E 

COOISE 
C2127e 

001226 
COlelb 

091366 

001372 

001366 

900002 

001226 
Oo1216 

3e__ PAGE 80 
FREE RUNNING TESTS 

TSTSS: 

128: 

138: 

14¢: 

TOTS: 

FOe2 

+ RERRERERERAKEKRKREEERERESEL TEST SS RReRRERERERERERERERALES ELSES 
:#PROCESSOR ERROR TEST 
; #IN PREF RUNNING MODE DO_A_BASE TRANSFER REQUEST AFTER A 

S BEEN SET HORSE H VERIFY THAT A PROCESSOR ERROR OCCLIRS. 
Soa ee reste e SEAN ESENSTAEEENSERELELT ELT ERS PER ETaTORCT EOI SEES 

; TEST SS 

hov #55, TSTNO 
MOV sa TSTS6, NEXT ; 

=R1 CONTAINS BASE DMC11 ADURESS 
MSTCLR “MASTER CLEAR DMC11 
BIT agIT1S, STATI 715 IT A DMC? 
BEQ +16 -BR IF YES 
BIT #8IT2,STAT3 -KMC WITH BITO SET? 
BNE +6 :BR IF YES 
IMP 10$ -SKIP TEST 
BIT aBiT12, STAT! *LU PRESENT? 
BNE .-12 *BR IF NO 
JSR PC, WROM “WRITE MICRO-CODE IN CRAM 
JSR PC BRSELD *LOAD BASE ADDRESS 
BISB = #43. (R11) : OND BASE REQUEST 
TSTB (Ri) :ROI SET? 
BPL -2 “BR IF NO 
BICB #40, (RL) “CLEAR RQI 
LR TEMP :GET SET TO DELAY 

TSTB) Ss @iR1) "ROO SET? 
BMI 14$ “BR IF YES 
INC TEMP “INC DELAY 
BNE 13$ !BR IF NOT DONE DELAY 
HLT 14 ?ERROR, RDO NOT SET 
BR TRY AGAIN 
BITB #BITG.2cR!) :IS IS CNTL 0? 
BNE >BR IF YES 
HLT 14 “ERROR NOT CNTL 0 
BR 10$ : CONTINUE 
MOV #B1T9,RS :PUT “EXPECTED” In RS 
MOV BRL). RY >PUT “FOUND” IN 
CMP RS RY IS PROC ERROR SET? 
BEG .+4 :BR IF YES . 
HUT iS ;ERROR, PROC ERROR NOT SE 
SCOPE :SCOPE THIS TEST 

PERERA ESEEREAREREEERREREEE TEST Sh ReeHHRERASRRERERESEE EEE RREE 
;#PROCESSOR ERROR TEST 
s#IN FREE RUNNING MODE DO A ROI WITH AN ILLEGAL 10 CODE 
;HVERIFY THAT A PROCESSOR ERROR OCCURS 
fH REESE EERE E ELE REE E EL EEELER REE EER EEREELE REAR EERE REE E DERE 

: TEST S6 

hov #56, TSTNC 
MGV aTSTS7 NEXT 

PAGE: 9225



mACY 1 27 (1006) 

031130 
031132 
031140 
031142 
631150 
031152 
031156 
031164 
031166 
031172 
031176 
031202 
31204 
31206 

031212 
031216 

021264 

031354 

C-75 

104412 
032737 
001406 
032737 
001002 
000137 
032737 
001372 
004737 

001401 

1BHHA3 

012737 
012737 

104412 

004S37 

siege“ 16:32 PAGE 91 

100000 0CO01366 

000001 001372 

031270 
0109000 

035602 
03600¢ 
Q00046 

001365 

000040 
001416 
oo000e 1$: 

001416 

000001 ococce 

001000 lis: 
000006 

108: 

090057 Q 
031432 0 

100900 

000001 

031424 
010000 

035602 
036120 
C26240 

901366 

001372 

001366 

FREE RUNNING TESTS 

MSTCLR 
#BIT1S,STATI 
+16 
s81T0,STAT3 
+6 
10$ 
wBiTle, ,STATI 

PC, WROM 
PC’ BASELD 
#46. (RI) 
(R13 
-2 

#40, (RL) 
TEMP 

#BITO,e(R1) 
11§ 
LY 
10$ 
#82T9,R5 
B(R1) RY 
RS RY 
+4 
5 p

o
e
 

MAS HeR ace aR one ct ADDRESS 
R CLE 

IS IT A DMC? 
-BR IF YES 
-KMC WITH BITO SET” 
“BR IF YES 
:SKIP_TEST 
>LU PRESENT? 
BR I NO 
ERI“: MICRO- CODE IN CRAM 

LORO DMC BASE ADDRESS 
sRQI_AND’ TLLEGAL CODE 
;WAIT FOR RDI 
5BR RAB NS NQ PO! 

CLEAR COUNTER 
:RDY Q SET? 
:BR IF YES 
:BUMP COUNTER DELAY 
BR IF NOT DONE 
ERROR NO RDY 0 
: TRY AGAIN 
SIS IT CNTL O 
-BR IF YES 
:ERROR, NOT CNT. O 
: CONTIAUE 
“PUT “EXPECTED™ In RS 
‘PUT “FOUND” INR 
?TS PROC ERROR SET 
:BR IF YES 

RROR PROC ERROR NOT SET 
COPE THIS TEST 

5 RREELERELARAAREREEREERERER TEST 7 SekERRERENEEERELEREER ERE LEE 
:#HALF DUPLEX TEST 
:eIN FREE RUNNING MODE, SET HALF DUPLEX AND L U LOOP 
j #SEND A MESSAGE AND VERIFY THAT THERE ARE NO DONES 
eiitteiiittslitrircrrs iil itii rire ro rs tt re reeset eres tase SS 

: TEST 57 

MOV #57, TSTNO 
MOV #TSt60, NEXT 

MSTCLR 
BIT #1715, STAT] 
BEQ +16 
BIT #BIT0.STAT3 
BNE +6 
IMP 10$ 
BIT eB 1T12, STAT! 
BNE le 
ISR Po, WROM 
JSR PC’ BRSELH 
JSR RS ,RFRELO 

Rl CONTAINS BASE DMC1: 
MASTER CLEAR CMC1i 

:IS IT A ONC? 
BR IF YES 
:KMC WITH BITO SET? 
:BR_IF_YES 
“SKIP TEST 
sLU PRESENT? 
:BR IF NO 
:WRITE MICRO-CODE 
:LORD BASE AND HALF DUPLEX 

ROORESS 

LOAD RECEIVE BUFFER



O2OMH 
OZOMH.P11 

MACY11 27(1006) 
O9-DEC-7& 14:59 

031360 
031362 
031364 
031370 
031372 
031374 
031400 
031404 
031410 
031412 
031416 
031420 
031422 
Baise 

1426 
031430 

031432 
031440 

O31446 
031450 
031456 
031460 

034762 
000044 

000775 

012737 

036272 

000003 
001416 
oco00e 

001416 

000060 
003274 

100000 

000001 

032434 
010000 

035602 
000340 
001366 

14-DEC-76 

001366 

001372 

901366 

177776 

147630 

147622 

034706 

16:32 PAGE 8e 
FREE RUNNING TESTS 

4§: 

af 

TST60: 

HO2 

REUF :BR 

JSR RS, XFRELD LOAD TRANSMIT BUFFER 
TBUF ;BA 
44 “CC 
MOV #3,R3 LOAD DELAY COUNT 
CLR TEMP CLEAR DELAY 
TSTB ss BRI) -IS DONE SET? 
BMI S$ -BR IF YES (ERROR) 
INC TEMP INC CELA 
BNE 4 -BR IF BELAY NOT DONE 
DEC R3 ?DEC DELAY COUNT 
BNE 4g -BR IF DELAY NOT DONE 

ar? 14 jaa ge F BORE Nan HALF-DUPLEX 
BR 10% GET OUT 

5 MEAKMEEASERRAHERELERSEREREL TEST 50) RERRHRRRERERERERRLLSER ELE SS 
:#FREE RUNNING DATA TEST (INTERRUPT DRIVEN EXERCISER) 
;*#THIS TEST REPEQTEDLY QUEUES UP 7 RECEIVE BUFFERS AND 
:#7 TRANSMIT BUFFERS AND CHECKS DATA WHEN ALL _7 BUFFERS 
#ARE RECEIVED. TRANSMIT COUNTS RANGE FROM 1 TO 104, ALSO 
:#0DD AND EVEN TRANSMIT AND RECEIVE BA’S ARE USED. BATA 
18 A BINARY COUNT PATTERN. THE RESUME FUNCTICN IS CHECKED IN THIS TEST 
HEAR SESS AE HEE HEHE AR SEER HSE TE EEE EEE EER HEE EEE REAL ER ERE EEE EEE 

: TEST 60 

Mov #60, TSTNO 
MOV #. EOP, NEXT 

-R1 CONTAINS BASE DMC: ADDRESS 
MSTCLR :MASTER CLEAR DMC11 
BIT #BIT1S, STAT] 71S IT A DMC? 
BEQ +16 BR IF YES 
BIT #BITO,STAT3 : KMC WITH BITC SET? 
BNE +6 :BR IF YES 
JMé ENDEX1 :SKIP_ TEST 
BIT wBiTle, STAT! ;LU PRESENT? 
BNE le :8R_ IF NO 

WRITE MICR-CODE 
:LOCK OUT INTERRUP7S 

MOV STATL,RO :GET BR LEVEL 
ASR RO ‘SHIFT RIGHT 4 TIMES 
ASR RO 
ASR RO 
ASR RO 
BIC #177437, RO -PUT BR LEVEL IN RC 
MOV SIISR, JOMRVEC ;LOAD INPUT VECTOR 
MOV RO. SDARLVL “LOAD LEVEL 
MOV #O1SR, aOMTVEC :LOAD OUTPUT VECTOR 
MOY RO. JOATLYL “LOAD LEVEL 

s INITIALIZE ALL BUFFER LISTS AND COUNT LISTS 

MOV #104, TFLAG :TFLAG CONTAINS COUNT



OZOMH 
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4326 
4307 
4308 
4329 
4339 
4331 
4332 
4333 
4334 
4335 
4336 
4337 
4338 
4339 
4340 
4341 
4342 
4343 
4344 
4345 
4346 
4347 
4348 
4349 
4350 
4351 
4350 
4353 
4354 
4355 
4356 
4357 
4358 
4359 
4360 
4361 
4360 
4363 
4364 
4365 
4366 
4367 
4368 
4369 
4370 
4371 
4372 
4373 
4374 
4375 
4276 
4377 
4378 
4379 
4329 
4361 

MACY11 27( 1006) 
O9-DEC-76 14 

031$70 
031574 

032072 

001402 
000137 

033454 
033746 

000104 
033472 

033510 
033510 

033622 
034706 
033640 

000006 
040000 
100000 

109000 
177777 
033450 
033656 

034702 

034704 

033640 
034706 
033656 

000109 
ooo00c6 

004143 

004144 
001426 
0000ee 
177776 
000001 

032472 
000020 

032504 
000034 

032504 
000034 

C3e50+4 

Lae peC-76 16:32 PASE 83 
FREE RUNNING TESTS 

034704 

CO:366 

oocade 
034704 

0012S0 

034704 

1$: 

es: 

3$: 

CLRTAB: 

2s: 

4§: 

S$: 

G
)
r
-
 

A
W
M
 

SCAN: 

1$: 

SCANe: 

es: 

9§: 

[Oe 
PRoE: 

#XMITBA+2,RO  ;RO POINTS TO BA LIST 
SRBUFF RS” -R3 CONTAINS BUFFER ADDRESS 
Re (ROS* ‘LOAD BA LIST WITH REC 8A 

“UPDATE BUFFER ADDRESS 
axnitea+20, RO  ;END OF REC BUFFERS? 
1S NO LOAD NEXT ONE 
#TBUFF.(RO)+  :LOAD BA LIST WITH XMIT BR 
#XMITBA+36,RO END OF XMIT BUFFERS? 
2s *NO LOAD NEXT BUFFER 
SRCNTAB+2,RO  :RO PCINTS TO COUNT LIST 
TFLAG, (RO3+ “LOAD COUNT OF 104 
#RCNTAB+20,RO = END OF REC COUNT LIST? 
3$ :BR 
#6, FLAG :LOOP COUNT 
eBiTi4, (RI) -SET MASTER CLEAR 
#BITIS,STAT! : TOP? 
+6 BR IF NO 

#BITIS, (R1) !SET RUN ON IOP 
#-1,R0 -RO IS INPUT DONE COUNTER 
RESUME *CLEAR RESUME FLAG 
8RONTAB, RS -GET READY TO CLEAR ALL RECEIVE 
(RS)+ : BUFFERS 
SRBUFFE, RS :END OF BUFFER? 
FL} :BR IF NO 
FLAG “VARIABLE COUNTS” 
c$ -BR IF YES(DON’T CHANGE THEM) 
¥XCNTAB, RY ?R4Y POINTS TO XMIT COUNT LIST 
TFLAG, (RY) + LOAD XMIT CHAR COUNT 
8XCNTAB+16,.R4  ;DONE? 
4$ BR IF NO 
Re >Re IS OUTPUT DONE COUNTER 
R4 RY TS USED AS INDEX IN OISR 
(RL) :IS RUN SET? 
-2 ‘WAIT FOR RUN 

#8176, 2°R1) -SET IEO 
#6, FLAG. “FIRST TIME? 
13° :BR IF NOT 
#4143, (R1) -SET LU LOOP, IEI.RGI.BASE I 
3$ : CONTINUE 
#4144, (RL) >SET LU LOOP, IEI, fat RES BR-CS 
TEMP -SET UP FOR BELAY’ CCUNT 
#2, TEMP2 :GET SET FOR Pray’ 
PS ALLOW INTERRUPTS 
#1,FLAG 1 BYTE MESS? 
1$ *BR IF NO 
ENDEX3 -BR IF YES 
#20, RO “INPUT DONE? 
ScAN2 -BR IF YES 
SCANI *BR IF NO 
#34,Re2 !XMIT DONE FOR ALL MESSAGES? 
9$ iBR IF YES 
SCAN] -BR IF NO 
#34,R4 *REC DONE FOR ALL MESSAGES? 
95 :BR IF YES 
SCANI :BR IF NO
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4382 

MACY11 27( 1006) 
O9-DEC-75 14 

032072 
032076 
032100 
032102 
032104 
032110 
032112 
032116 
032120 
032124 
032126 
032132 
032134 
032136 
032142 
032144 
032146 
032150 
0321Se 
032154 

032330 
032334 

012700 
012002 

000137 
1Se7 li 

LY-DEC-76 16:32 PAGE 84 
759 FREE RUNNING TESTS 

033656 

034704 

o000er 

o0094e 

000103 

001252 

oo0002 
0337 12 

000001 
034704 

034704 

00000: 

034706 

009040 
034704 

033642 
000013 

033656 

33464 

000004 

000004 

177772 
031676 
OCO14E 

034704 

034706 

034704 

S$: 

ENDEX: 

JO0e2 

#20NTAB, RC 
(RO)+,Re 

7$ 
#103, (RO) 
6$ 
RS 
RO. TEMP3 
(RO)+,R4 
RS, RY’ 

#2, RO 
SRONTAB+3Y, RO 

7 RO 
FAG 

FAG 
CLRTAB 
ENDEX 
SBITO,FLAG 
\$ 
TFLAG 
es 
#40, TFLAG 
FL 

aeXCNTABt+2, Re 
#13,R4 
RY (R2)+ 
#XCNTAB# 16, Re 

eeecenel2. Re 
(Re)+ 
(R2)+ 
(R2)+ 
#4. Re 
(RO) + 
(R2)+ 
#4 Re 
(RE)+ 
#-6,FLAG 
CLRTAB 
#14E,.R1) 

:GET FIRST REC BUFFER 
RO POINTS TO BUFFER 
* RS=EXPECTED 
:R3_= COUNT 
:CHECK FOR OOD XMIT BA’S 
“ONLY FOR VARIABLE COUNTS 
SIF 27 BUMP DATA BY 1 (ODD XMIT 8A; 
:BR IF YES 
:IF 42 THEN ODD XMIT BG ALSO 
:BR IF _YES 
iF AOR. Tet ODD XMIT BA ALSO 

-START JATA AT 1 FOR OGD XMIT BA'S 
: SAVE ADDRESS FOR TYPECUT 
GET RECEIVE DATA 
715 1. CORRECT? 
;BR_IF_YES 
-DATA ERROR 
“NEXT CHARACTER 
INC COUNT 
;DON aie 
:BR NO 
;GET NEXT REC BUFFER 

:SET RO TO 1 
:¥VARTABLE COUNTS” 
;BR IF_N 
*FLAG IS NEGITIVE 
:BR IF NOT DONE 
SALL. DONE 
CHANGE CHAR COUNT FOR NEX™ LOCP 
BR TO SUB 40 
DEC_BY ONE 
! CONTINUE 
SUBTRACT 40 FRON XMIT COUNT 
!DEC_LOOP COUNT 
G0 DO IT AGAIN 
Ru CONTAINS OFFSET 
sR POINTS TO_XMIT COUN” LIS” 
INCREASE RY BY 13 
“MAKE COUNTS VARIABLE 
"DONE ALL 7” 
‘BR IF NO 
:R2 POINTS TO REC BA LIST 
MAKE THIS REC BA ODD 
!MAKE THIS REC BA ODD 
MAKE THIS REC BA ODD 
;SKIP 10 XMIT BA LIST 
‘MAKE THIS XMIT 8A ODD 
MAKE THIS XMIT BA ODD 
“SKIP TO NEXT OOD BA 
MAKE THIS XMIT BA ODD 
-MAKE FLAG NEGITIVE 
LOOP WITH VARIABLE COUNTS 
:SHUT GOWN OMC 

0229
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4438 
4439 
4440 
444] 
4442 
4443 
4uy4y 
4445 
4446 
4447 
444g 
4y44g 
4450 
4451 
4452 
4453 
4454 
4455 
4456 
4457 
445g 
4459 
4460 
4u6 I 
4462 
4463 
4464 
44S 
4466 
4467 
4468 
4¥69 
447 
447 1 
4472 
4473 
4474 
4475 
4476 
4477 
4472 
4479 
4480 
44g] 
4y4g2 
4483 
44By 
4485 
4486 
4487 
44ge 
4489 
4490 
449] 
4492 
4433 

MACY11 27(1006) 
09-DEC-76 

ieee 

032532 

032534 

C32629 

tees 

000740 

022700 
00142) 
005737 
001432 
032711 
001407 
012761 
012761 
000404 
005061 
005037 
142711 
165711 
100776 
005737 
001493 

14-DEC-76 16:32 PAGE 8S 
FREE RUNNING TESTS 14:59 

034704 

000003 
035030 

oo0005 

000913 

000911 

009013 

SCO513 

035033 

035041 

000017 

032046 
001416 

632920 
001250 

032029 

000017 

033450 

000002 

035030 
010000 

ooc006 
033450 
009040 

033450 

035030 

035039 

035039 

001250 
0012eS2 
001254 
001256 

900004 
00006 

1$: 

2$: 

3$: 

ENDEX1: 
ENDEX2: 

ENDEX3: 

SCANI: 

1§: 

2$: 

IISR: 

138: 

1e$: 

KOe2 
PASE: 

;HAS INTERRUPT OCCURED” 
:BR IF NO 
: BASE ROORESS OFFSET 
;CHECK ERROR COUNT 
BR IF ERROR 
:BUMB INDEX 
5 = NAKS BAD CRC 
:BR IF NOT S 
: SEOULD BE _13 ERRORS 
“BECAUSE OF RESUME 
BUMP INDEX 
;BR 
: DONE AL. ERROR COUNTERS YET? 

ids ERROR? BE BECAUSE OF RESUME 

NEXT BASE TABLE LOCATION 
513 ERRORS BECAUSE OF RESUME 
BR IF NOT OK 
:SCOPE THIS TEST 
;SAVE ALL 00D ADDRESSES 
;FOR TYPEOUT 

; NON ZERO ERROR COUNT 
GET OUT E 
“ALL DONE INPUT? 
:BR IF NO 
BR IF YES 
:DECREMENT DELAY COUNTER 
BR IF ZERO 
:BR IF_NOT DONE DELAY 
:DEC DELAY COUN 
;8R IF DONE DELAY 
:BR IF NOT DONE 
;ERROR HUNG 
GET OUT 

PR cE ERROR DONE? 

31S THIS A RESUME INTERRJPT 
:BR I 
:CNTL_OR BASE? 
:BR IF CNTL I 
:LOAD BASE ADDRESS 
sWITH RESUME BIT SET 
; CONTINUE 
>SELECT FULL DUPLEX 
CLEAR RESUME FLAG 
CLEAR RQI 
1S ROI GONE? 
:BR_IF NO 
:BASE OR CNTL I? 

TST FLAG 
BEQ 1$ 
MOV #3,R0 
TSTB —s- BASE (RO) 
BNE ENDEX2 
ING RO 
CMP #5,RO 
BNE 33 
CMPB «#13, BASE‘ RD) 
BNE ENDEXe 
INC RO 
BR 2 
CMP #11, RO 
BNE 2s 
CMPB —s- #13, BASERO) 
BNE ENDEX2 
INC RO 
CMPB —s_-: #13, BASE (RO) 
BNE ENDEX2 
SCOPE 
MOVB = BASE +3, TEMP2 
MOVB BASE+S. TEMPS 
MOVE  BASE+7. TEMPY 
MOVB  BASE+11, TEMPS 
HLT 17 
BR ENDEX1 
CMP $17,RO 
BNE SCANI 
JMP SCAN 
DEC TEMP 
BEQ 1$ 
IMP SCAN 
DEC TEMP2 
BEQ 23 
JMP SCAN 
HLT 14 
BR ENDEX1 

s INPUT INTERRUPT SERVICE ROUTINE 

CMP #17,RO 
BE 123 
TS RESUME 
BEG QS 
BIT #BIT1,(R! 
BEQ 13$ 
MOV #BASE 4CRL), 
MOV #BIT12,6(R 
BR 12$ 
CLR ofan) 
CLR RESUME 
BICB = #40, (R1) 
TSTB (RIS 
BMI -2 
vet RESUME 
BEG 14$ :BR IF IT WAS CNTL I 

023C
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449y 
449s 
4496 
4497 
4499 
4499 
4500 
4501 
4602 
4503 
4504 

Hssese Osbode SN 
105011 

032656 005061 Od00006 

032664 032700 000010 

032676 016061 0334Se 
032704 016061 033620 

032724 O16061 0334Se 
032732 016061 033620 

O3e744 142711 OO00040 

032760 152711 000041 

032766 Oee700 000017 

032774 032700 O00010 

033002 152711 OO0044 

033010 152711 O00040 

033016 022737 000001 

033026 152711 Od00046 

033034 105011 
023036 O0000Ue 

033040 032761 o00001 
033046 001461 
033050 005737 034704 
033054 001006 
C33056 005237 034704 

o00ct4 

oo0004 
000006 

ocooo4 
000006 

034704 

ooo00e 

16:32 PAGE & 
FREE RUNNING TESTS 

14$: 

6$: 

1§: 

es: 

3$: 

6$: 

S$: 

4$: 

158: 

OISR: 

LOe2 
PAGE: 

#41, (RL) iak FO FOR CNTL I 

(R1) ‘CEEAR NBSEL 0 
: RETURN 

RO iF iRst TIME HERE? 
7§ iL ORD BASE IF MINUS 
#BASE,4(R1) ET AP BASE ADDRESS 
B(R1) 
3$ seeon co 
1$ -CNTL I FULL DUPLEX IF O 
&(R1) >SELECT FULL DUPLEX 
3$ : CONTINUE 
#81T3,RO :XMIT? 
2 -BR IF YES 

; CLEAR CARRY 
RO “MAKE RO EVEN 
RECBA(RO),4(R1) :LOAD REC BUFFER 
RCNTAB(RO),6(R1):LOAD COUNT 

*CLEAR CARRY 
RO *GET RO BACK 
3$ : CONTINUE 

CLEAR CARRY 
RO *MAKE IT EVEN 
XMITBA(RO),4(R1);LOAD XMIT BUFFER 
RCNTAB(RO),6(R1):LOAD COUNT 

“CLEAR CARRY 
RO *PUT IT BACK 
#40, (RL) “CLEAR ROI 
(R1i} “WAIT FOR 
.-2 “RDI TO G9 AWAY 
RO INC COUN 
6$ “IF O ASK ‘FOR CNTL I 
#41, (RL) "ASK FOR CNTL I 

? RETURN 
#17,RO :DONE YET? 
4 -BR IF YES 
#B1T3,RO :XMIT? 
S$ :BR IF YES 
#44, (RL) :SK FOR REC BA/CC 

#40, (R1) "ASK FOR XMIT BAYCC 
jE TURN 

#1. FLAG 1 BYTE MESS? 
1S$ -BR IF YES 
#46, (RI) *FORCE PROC. ERROR 

* RETURN 
(R1) *CLR SELO 

RETURN 

INTERRUPT SERVICE ROUTINE 

#8170, 2(R1) iI THIS. AN ERROR? 

FLAG is THIS SHUT DOWN INTERRUPT? 

FLAG :YES MAKE FLAG NON-ZERO 

9221
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033062 
033070 
03307e 
033076 

033366 
033370 

022761 

0136 

feted 
062702 
Ol616e 
062702 
142761 
000002 
105011 
10S061 
000002 
01e705 
026561 
001406 
062705 
022705 
001367 
104014 
ooso0s 
Oeb561 

001000 

000017 

001000 

040000 
100000 

100000 
oo0000, 
177777 

o00100 
004143 
oo0004 
000006 

032434 
ooc004 

033511 

033510 

033640 

000002 
000016 

000004 
oo0002 
000006 
o0000e 
000207 

oo000e 

oog00e 
033452 

oo000e 
000020 

023640 
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000006 

000006 

001366 

033450 

oocove 

001252 
001254 

000002 

ooco004 

000004 

O0O0006 

033712 

033712 

OU00Ce 

oococ4 

000006 

16:32 PAGE 87 
FREE RUNNING TESTS 

9s: 

118: 

1$: 

4S: 
S$: 

6$: 

103: 

es: 

33: 
75: 

MOQe 

#BIT9.6(R1! 
10$ 
#17,RO 
11° 
#8179, ,6(R1) 

RO 
#BIT1Y, (RI) 
#81715, STATI 

WBITIS, (RL) 
#0, 

1 RESUME 
(RI 

#B1T6,e(R1) 
#4143; (R1) 

4(R1), TEMPS 
(RL), TEMPY 
1b 
(SP)+. (SP)+ 
ENDEX! 
#8IT2,2(R1) 
2$ 
STBUFF+1,4(R1) 

t #TBUFF,4(RL) 
4g 
14 
RS 
XCNTAB(RS) ,6(R1); 
6$ 
#2,RS 
ulé, RS 

ry 
4¢RL), XDNTAB(RE)! 

ech), XDNTAB(R2) : 
Re’ 

1305" 2(R1) 

(R1) 
2(R1) 

#2,.R5 
RECBACRS) (RL) j 

;SHUT DOWN BIT SET? 
sYES ALL IS OK 
jRESUME BNTERRUPT” 
;B8R I 
PROC. ERROR BIT SET? 
;BR IF_NO 
;BUMP COUNTER (TO 20) 
MASTER CLEAR DEVICE 
:DMC_OR_KMC? 
BR IF DMC 
SET RUN ON KMC 
:DELAY ON KMC 

; SET RESUME FLAG 
RUN SET? 
BR IF NO 
SET IEO 
“ASK FOR PORT(BASE REQ) 
: RETURN 
-SAVE FOR ERROR TYPEOUT 
“SAVE FOR ERROR TYPEOUT 
:CNTL_O ERROR 
ADJUST STACK 

EXMIT BA CORRECT? 

SR IF Bn CORRECT? 
:BR IF YES 
:XMIT BA ERROR 
RS IS INDEX REG 
IS CHAR COUNT OK? 

;BR_IF YES 
;INC_INDEX 
;DONE LIST YET? 
BR IF NO 
7XM T COUNT FR ROR 
:STORE XMIT BONE BA 
SINC INDEX 
STORE XMIT DONE CC 
INC _INOEX 
:CLEAR RDO 
+ RETURN 
CLEAR SELO 
CLEAR SEL2 
: RETURN 
;SET UP_RS AS INDEX 
;COMPARE WITH LIST OF CORRECT BR’S 
BR IF OK? 

INCREMENT RS 
> END oF LIST? 
‘BR IF NO 
REC BA ERROR 
RS IS INDEX R 

XCNTAB(RS1,6(R1):CHECK FOR CORRECT REC COUNT 
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002 
00s 

Ole 
015 

O2e 
02S 

G32 
035 

O42 
O45 

0S2 
05S 

O62 
06S 

78 
102 
105 
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4606 033376 001406 
4607 033400 062705 000002 
4608 033404 Qe2e70S O00016 
4609 033410 001367 
4619 O33412 104014 
4611 033414 016164 QO00004 033656 
4612 QO33422 062704 O0000e 
4613 O33426 016164 O00006 033656 
4614 033434 062704 900002 
4615 O3344O0 142761 000207 d0000e 
4616 O33446 Q00002 
4617 
4618 
4619 
4620 
4621 O334SO0 000000 
46e2 O334S2 
4623 O334Se 000017 
4624 
4625 033510 
4626 033510 000 001 
4627 033513 003 O04 
4628 033516 O06 007 
4629 933520 010 O11: 
4630 03323 013 014 
4631 033526 O16 017 
4632 033530 020 O21 
4633 033533 023 024 
4634 033536 026 027 
4635 033540 030 031 
4636 033543 033 034 
4637 Q33546 036 037 
4638 033550 040 041 
4639 033553 043 O44 
4640 033556 O46 047 
4641 032560 050 051 
4642 033563 053 O54 
4643 033566 O56 0S7 
4644 033570 050 061 
4645 033573 063 G64 
4646 033576 O66 067 
4647 O3 60 07 7\ 
4648 60 07 74 
4649 033606 076 077 
4650 033610 100 101 
4651 033613 103 104 
4652 033616 106 107 
4653 
4ES4 033620 000010 
4655 032640 000007 
4656 
1657 033656 O00016 
4658 033712 O00016 
4659 
4660 033746 
4661 033746 00104 

32__ PAGE 88 
FREE RUNNING TESTS 

8$: 

RESUME : 
RECBA: 
XMITBA: 

TBUFF : 
.BYTE 

- BYTE 

.BYTE 

. BYTE 

.BYTE 

.BYTE 

.BYTE 

© BYTE 

. BYTE. 

RCNTAB: 
XCNTAB: 

RONTAB: 
XDONTAB: 

RBUFF : 
RBUFF 1: 

NOQe 

BEQ 8S -BR IF YES 
ADD #2,RS INCREMENT RS 
CMP ib, RS “END OF LIST? 
BNE *BR IF NOT 
HLT ia REC COUNT ERROR 
MOV 4(R1),RONTAB(R4Y)’ ;STORE REC BA 
ADD #2,R4 INC INDEX 
MOV GiRL), RONTAB(RY):STORE REC DONE CC 
ADD 2. R4 INC INDEX 
BICB #07, 2(R1) :CLEAR RDO 
RTI * RETURN 

: BUFFERS 

0 

-BLKW 17 REC & XMIT BA LIST 

TRANSMIT DATA 
0,1,2,3,4,5,6,7 

10,11, 12,13, 14,15, 16,17. 

20,21,22,23,24,28,26,27 

30,31, 32,33, 4, 35, 36, 37 

40,41, 42,43, 44,45, 46,47 

S0,51,52,53,54,55, 56,57 

60,61,62,63,64,65, 66,67 ‘ 

70,71,72,73, 74,75, 76,77 

100, 101, 102, 103, 104, 105, 106, 107 

-BLKW 10 ;RECEIVE COUNT TABLE 
-BLKW 7 * $TRANSMIT COUNT TABLE 

BLK 16 ;RECEIVE DONE TABLE ¢ (Bae 700) 
-BLKW 1 *XMIT DONE TABLE (BA-CC) 

;RECEIVER BUFFERS 
-BLKB 104 

PAGE: 0232 
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4662 O340S2 000104 REUFF2: .BLKB 104 
4663 034156 000104 RBUFF3: .BLKB 104 
4664 OQO3426e 000104 RBUFFY: .BLKB 104 
4665 034366 000104 REBUFFS: .BLKB 104 
4665 034472 O00104 RBUFF6: .BLKB 104 
4667 034576 000104 RBUFF7: .BLKB 104 
4668 024702 9090000 RBUFFE: O sEND OF RECEIVER BUFFERS 
4669 06300 
4670 07000 
4671 07100 
4672 07200 BUFFER AREA 
4673 07300 iatahatehatatedaienetas 
4674 07400 
4675 034704 900000 O7500 FLAG: O 
4676 034706 000000 07600 TFLAG: O 
4677 034710 900000 07700 RFLAG: O 
4678 O3471le OOOO44 07800 TCOUNT: 44 
4679 034714 O41101 942103 O43105 O7900 TBUF: .ASCII/ABCDEFGHIJKLMNOPQRSTUVWXYZ01234S6789/ 
4680 O34722 O44107 045111 046113 
4681 034730 047115 Q0S0117 OS1l1e1 
4682 034736 OSele3 053125 054127 
4683 034744 055131 O30460 031462 
4684 O34752 032464 033466 034470 
4685 oso00—Sés« C EVEN 
4686 034760 oOO0044 08100  RCOUNT: 44 
4687 034762 035030 08200 RBUF: .=.+46 
4688 08300 .EVEN 
4689 035030 035430 O8400 BASE: .=.+256. 
4690 00300 
4691 00400 
4692 00500 ;SUBROUTINES 
4693 00600 ;----------- 
4694 00700 
4695 035430 00800  CLRALL: 
do28 50300 :THIS SUBROUTINE CLEARS THE C&Z BITS AND THE BR 

4698 035430 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
4699 035422 d00400 91200 000400 - BReO 
4700 035434 104414 ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
4701 035436 063220 01400 063220 -SP(0)+BR 
4702 O3S4H4O 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304 
4703 O35442 060400 01600 060400 :BReSP(0)+8R 
4704 035444 000207 01700 RTS PC 
4705 01890 
4706 01900 
4707 O35446 02000 #SETBRO: 
4708 02100 ;THIS SUBROUTINE SETS BRO BIT 
4709 o2200 
4710 O3S5446 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
4711 O354S50 o00401 02400 o00491 ‘BReOOl 
4712 O354Se 000207 02506 RTS PC 
4713 02600 
4714 02700 
W715 O25454 02800 SETBRI: 
4716 62990 -THIS SUBROUTINE SETS BR1 BIT 

e
e
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4718 
4719 
4720 
4721 
4722 
4723 
4724 
4725 
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035454 
035456 
035460 

035462 

035462 
O3S5464 
O3S466 

035470 

035470 
035472 
035474 

035476 

035476 
035800 
035502 
03SS04 
035506 
035510 
035512 

035514 

03SS14 
035516 
035520 

O35S2e 

035522 
035526 
035532 
035536 
035542 
O35S46 

035550 

104414 
oo04de 
000207 

104414 
000420 
000207 

104414 
000600 
000207 

104414 
000777 
104414 
063220 
104414 
060400 
900207 

104414 
000777 
000207 

017600 
062716 
012711 
016005 
016104 
000207 

14-DEC-76 16:32 PAGE 90 
SUBROUTINES 

O000000 
000002 
002090 
011766 
000006 

SETBRY: 

SETBR?: 

SETC: 

SETZ: 

ROMDAT : 

RAMDAT : 

ROMCLK 
000402 
RTS PC 

; THIS SUBROUTINE SETS BR4Y BIT 

ROMCLK 
000420 
RTS PC 

:THIS SUBROUTINE SETS BR7 BIT 

ROMCLK 
000600 
RTS 

;THIS SUBROUTINE SETS THE C BIT 

ROMCLK 
000777 
ROMCLK 
063220 
ROMCLK 
060400 
RTS PC 

;NEXT WORD IS INSTRUCTION, 
; BRe377 
NEXT WORD IS INSTRUCTION, 
;SP(0}+BR 
NEXT WORD IS INSTRUCTION, 
:BReSP(0)+BR 

; THIS SUBROUTINE SETS THE Z BIT 

ROMCLK 
000777 
RTS PC 

:NEXT WORD IS INSTRUCTION, 
:BRe377 

:NEXT WORD IS INSTRUCTION, 
BR+O0e2 

;NEXT WORD IS INSTRUCTION, 
ReOe0 

;NEXT WORD IS INSTRUCTION, 
BRe2O0 

PAGE: 

ROMCLK PC=S304 

ROMCLK PC=S304 

ROMCLK PC=S304 

ROMCLK PC=S304 

ROMCLK PC=S304 

ROMCLK PC=S304 

ROMCLK PC=S304 

; THIS SUBROUTINE LOADS RS WITH EXPECTED RCM CONTENTS 
“AND LOADS R4 WITH ACTUAL ROM CONTENTS 

THI 
:8 8 

; INDEX FOR COMPARE 
ADJUST STACK 
SET ROMO 
;PUT "EXPECTED" IN RS 
PUT “FOUND” IN RY 
; RETURN 

S_ SUBROUTINE LOADS RY WITH THE LOWEST 
ITS OF THE CRAM PC. 

0235 
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4774 
4775 
4776 
4777 
4779 
4773 
4780 
4781 
4782 
4783 
4784 
4785 
4786 
4787 

MACY11 27(1006) 
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035550 
035554 
033560 
035562 
035566 
035570 
035$7e 
03574 
035600 

035602 

035602 
035610 
035612 
035614 
035620 
035624 
03630 
035634 
035640 
035642 
035646 
035650 
035652 

O2S6S+ 

035654 

035746 
025750 

017605 
0627 16 
00S011 
0Se711 

00S011! 
1044.4 
061225 
116104 
000207 

032737 
001420 
005000 
0ie70e 
012711 
010061 
012261 
052711 
005200 
022700 
001364 
005011 
000207 

005000 
012711 
010061 
Ole761 
052711 
005200 
022700 
001363 
o0S000 
012711 
016061 
016061 
0Se2711 
005720 
022700 
001362 
005011 
000207 

000000 
000002 

000400 

ooooos 

100000 

011766 
od0eG0C 
000004 
000006 
020000 

002000 

002000 
000004 
000437 
020000 

002000 

002000 
035752 
035766 
d20000 

000014 

14-DEC-76 
:59 

001366 

000006 

000004 
oococs 

16:32 PAGE 91 
SUBROUTINES 

08700 
08800 

WROM: 

18: 

es: 

MEMSET: 

1$: 

es: 

DO3 
PAGE: 0236 

MOV a(SP) RS -GO0D_ DATA 
ADD #2, (SP) “ADJUST STACK 
CLR RI) -CLEAR BITIO 
BIS #8178, (RL) *CLOCK INSTRUCTION IN CRAM THAT WAS 

* JUMPED TO, IT LOADS BR WITH ROM PC 
CLR (RL) -CLR BITS 
ROMCLK "NEXT WORD IS INSTRUCTION, ROMCLK PC=S304 
061225 :MOV BR TO PORT S 
MOVB S(R1),R4 :PUT “FOUND” IN R4 
RTS PC : RETURN 

; THIS SUBROUTINE WRITES THE ROMMAP INTO THE CRAM 

BIT #BIT1S,STAT ;BE SURE DMC HAS CRAM 
BEG 25 -SKIP IF NO CRAM 
CLR RO -RO=CRAM ADDRESS 
MOV #ROMMAP Re :Re POINTS TO ROMMAP 
MOV #81710. tRI) *SET ROMO 

; LOAD CRAM ADDRESS 
*LOAD WORD TO BE WRITTEN 

BIS #BIT13, (RL) ‘WRITE IT! 
INC RO “NEXT ADDRESS 
CMP #2000, RO *DONE YET? 
BNE 1$ :BR IF NO 
CLR (RL) :CLEAR SELO 
RTS pc : RETURN 

sTHIS SUBROUTINE LOADS CRAM WITH SPECIAL INSTRUCTIONS 
:FOR THE CRAM JUMP TEST. ALL CRAM LOCATIONS ARE LOADED 
=WITH INSTRUCTIONS THAT MOVE A 37 “0 THE BR, EXCEPT THE 
FOLLOWING CRAM ADDRESSES: 0,1,4,7,525,1777. THESE LOCATIONS 
:CONTAIN INTRUCTIONS WHICH CBAD tHE BR’WITH THE LOWEST 
*§ BITS OF THAT CRAM ADDRESS. 

CLR RO sRO_= CRAM ADDRESS 
MOV #BIT1O, (R1) “SET ROMO 
MOV RO. 4(R1) >LOAD CRAM ADDRESS 
MOV #437 6(R1) "LOAD INSTRUCTION 
BIS #81713, (R1) “WRITE INSTRUCTION IN CRAM 
INC RO =NEXT ADDRESS 
CMP #2000, RO DONE YET? 
BNE 1$ *BR IF NO 
CLR RO > INDEX REGISTER 
MOV #B1T10, (RL) SET ROMO 
MOV CRAMA(RO),4(R1) :LOAD CRAM ADDRESS IN SEL4 
MOV INSTU(RO)’6(R1) :LOAD INSTRUCTIIN TO BE WRITTEN 
BIS #81713, (RI) “WRITE CRAM! 
TST (RO)+ NEXT 
CMP #14,R0 *DONE YET® 
BNE 2s ?BR IF NO 
CLR (Rl) : CLEAR ALL BITS 
RTS pc : RETURN 



DZOMH MACYL1 27(1006) 14-DEC-76 16:32 PAGE 92 PAGE: 
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4830 035752 000000 000001 000004 14300 RANA: .WORD 0,1,4,7,1777,525 
4831 035766 000007 O01777 oOD0SeS 
4832 035766 o00400 14400 INSTU: OOO4O0 :BReO 
4833 035779 O00401 14500 pogo :BRe 
4934 036772 Oo0404 14600 404 *BRey 
4835 035774 000407 14700 000407 +BRe7 
4836 025776 000777 14800 000777 *BRe377 
4837 036000 900525 14900 000525 :BReles 
4838 15000 
4939 15100 
4840 036002 15200 BASELD: 
484] 15300 : THIS SUBROUTINE LOADS THE DMC WITH A BASE ADDRESS 
HeMe 1400 “AND PUTS DMC INTO FULL-CUPLEX MODE 

4844 936002 012711 oO40000 15600 MOV #BIT14,(R 1} MASTER CLEAR 
4845 036006 032737 1000002 001366 16700 BIT sBITIS/STATI CRA 
4846 036014 001402 1S800 BEQ .+6 - BR IF NO 
4847 036016 Ole711 109000 15900 MOV #BITIS, (RI) LIF can SET RUN 
4848 O360e2e 10Se27 900000 16000 INCB #0 -DELA 
4849 036026 001375 16100 BNE 4 : BR iF NOT DONE DELAY 
4850 036030 005711 16200 15: TST (R1) :IS RUN SET? 
4851 036032 100376 16300 BPL 1 :BR IF NO 
48S2 036034 052711 oo4000 16400 BIS aBITL1 (R1) >SET LU LOOP 
4853 036040 152711 000043 16500 BISB cRL) “BASE REQUEST 
4854 036044 105712 16600 2s: r318 tai "RDY I SET? 

. ; 
ugee Bap RdR AposZe 035030 oog0004 tpane MOV eBasE,4CR1) ie Blige ADDRESS 
4857 036056 005061 000006 16900 CLR 6tR1) CLEAR cc 
4858 036062 142711 OO0040 17000 BICB 840, (R1) “CLEAR ROI 
4859 036066 105711 17100 3$: TSTB (R1} “RDY I CLEAR? 

Wee aeoze iser1g COOD4I 1200 Bre Bu (RL) BRIE NO oy 
dees papas trestt 64S: ST <-38) ‘WAIT FOR RDI 
4863 036100 100376 BPL 64S -BR IF NOT SETY 
4864 03610e 005961 po0008 LR 6(R1) :SET FULL DUPLEX 
4865 6106 142711 O00040 ICB #40, (R1) :CLEAR ROI 
4866 O36lle {05721 65S: TS7B (RL) :ROI uP? 
4867 036114 100776 BMI 6S$ -BR IF YES 
4868 036116 000207 17400 RTS PC > RETURN 
4869 17500 
4870 03612C 17600 BASELH: 
4871 17700 ; THIS SUBROUTINE LOADS THE DMC WITH A BASE ACCRESS 
igre 17800 “AND PUTS DMC INTO HALF-DUPLEX MODE 

4874 036120 012711 040000 18000 MOV #BIT1Y, (R1) :MASTER CLEAR 
4875 036124 032737 100000 001366 18100 BIT #BITIS:STATL ; CRA Mm? 
4876 (36132 0014de 19200 BEG +6 “BR IF NO 
4877 036134 O1e711 100000 18300 MOV #BITIS, (RI) ?IF CRAM SET RUN 
4878 036140 105227 o00000 18400 INCB #0 > DELAY 
4879 036144 001375 18500 BNE 4 *BR IF NOT OCNE DELAY 
4280 O36146 005711 18600 !8: TST (RL) -IS RUN SET? 
4881 036150 100376 18700 BPL 18 :BR IF NO 
4882 036152 OS271: ocoKxO0C 18800 BIS #9IT11, (R1) -SET LU LOOP 
4883 O36:56 152711 000043 18900 BISB #43, (RI) ; BASE REQUEST 
y884 O36162 10571) 19000 46 as: 1STB (R13 :RDY I SET” 
4885 O36184 100376 1910C BFL 2s :BR IF NO 

E03 
0227
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4886 
4887 
4gBB 
4ggg 
4999 
4891 
4g92 
4893 
4894 
4e9gs 
4B96 
4897 
4898 
4B99 
4900 
4901 
4902 
4903 
4g04 
4805 

MACY11 27¢ 1006) 
O9-DEC-76 14:59 

036166 
036174 
036200 
036204 

036236 

036240 

036240 
036244 
036246 
036250 
036254 
036260 
036264 
036266 
036270 

036272 

036272 
036276 

036322 

036324 
O3E34S 
036401 
O36422 
036436 
036470 
C36516 
036534 
C3561 
936605 
936631 
736654 

926722 
CoE7S4 
36775 

10S 

1Se 
oO
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we
 

000 

100776 
000205 

152711 
105711 
100376 
AL2Sb1 
012561 
142711 
105711 
100776 
000205 

041777 
377 

O44777 

42777 
542777 

277 

035030 
000006 
000040 

000041 

002000 
000049 

OClS44 

o000004 
O00006 
000040 

000040 

OoCOo4 
OCOO00§ 
009040 

O40S2e 
051103 

052116 

050130 
050130 
C1440 

14-DEC-76 

000004 

009006 

020115 
046501 

051105 

041505 
041505 
O4€105 

16:32 PAGE 93 
SUBROUTINES 

19200 
19300 
19400 
19500 = ss 38: 
19600 

64S: 

6S: 

19800 
13900 
20000 8= RFRELD: 
20100 
20200 
60300 1s 

sheae 
20600 
20700 
20800 
e03900—s eS: 
21000 
21100 
21200 
21300 XFRELOC: 
21490 
21500 
21600 
21700 =s18: 
21800 
219300 
22000 
22100 
ececOO) 38g 
22300 
22400 
00300 
QO4OO ~~ =«CEM1 
00S00- =ENMe 
00600 E—M3 
00700 EMY 
O0B00 =EMS 
00900 EMS 
01000 €EM7 
01100 EMIO 
01200 EMl1 
01300 EMle 
01400 =EMI3 
pi 00 EM14 

B1308 OHI 
01800 Oke 
01900 OHS 

FOS 
PASE: 

MOY #BASE.Y4(RL? -LOAD BASE ADDRESS 
CLR B(R1) CLEAR CC 
BICB —s-#40, (R1) CLEAR ROI 
TSTB CRI} “ROY I CLEAR? 
BNI 3$ :BR IF _NO 
BIéB Ss #41. (RI) ASK FOR CNTL I 
TSTB. CR 1S WAIT FOR RDI 
BPL 64§ ‘BR IF NOT SETY 
MOV #8I1T10,6/R1) :SET HALF DUPLEX 
BICB  =s-_- #40. CRI) “CLEAR ROI 
TSTB (RIS -ROI UP? 
BMI as :BR_IF YES 
RTS DS * RETURN 

THIS SUBROUTINE LOADS THE OMC WITH A RECEIVE BA-CC 

BISB #44, (R1) sREC BA/CC REQUEST 
TSTB (RI) iRDY } ag” 

§ ;BR IF _N 
S4HCRL} ;LOAD REC BA 

MOV (RS)+,6(R1) “LOAD REC CC 
BIC #40, (RL) “CLEAR ROI 
TSTB (R13 -15 RDY I CLEAR 
BMI 2s -BR IF NO 
RTS RS : RETURN 

; THIS SUBROUTINE LOADS THE DMC WITH A TRANSMIT Bryce 

BISB = #40, (R1) -XMIT BAYCC REQUEST 
TSTB (R13 -RDY I SET? 
BPL 1$ :BR IF NO 
MOV (RS)+,4(R1) -LOAD XMIT BA 
MOV (R5)+'&CR1) "LOAD XMIT CC 
BICB = #40. (R11) -CLEAR ROI 
TSTB (R13 -I§ RDY I CLEAR 
BMI 2s >BR IF NO 
RTS RS : RETURN 

-ASCIZ <377>/CRAM DATA ERROR’ 
"ASCIZ <377>/CRAM DUAL ADDRESSING ERROR- 
“ASCIZ <377>/CROM DATA ERROR/ 
-ASCIZ <377>7JUMP ERROR/ 
"ASCIZ <377>/0DT ERROR IN IBUS* REGIO- 
-ASCIZ <377>/I0P MAIN MEMORY TEST~ 
"ASCIZ <377>/10P MAR TEST/ 
ASCIZ <377>/BR RIGHT SHIFT TEST/ 

“ASCIZ <377>/RECEIVE DATA ERROR’ 
SASCI2 «377>/FREE RUNNING ERROR/ 
"ASCIZ <377>/CONTROL OUT ERROR/ 
-ASCIZ <377>7INTERNAL DOCMP ERROR COUNTS NON ZERS- 

-ASCIZ <377>/EXPECTED FOUND ADDRESS- 
“ASCIZ (377>“EXPECTED FOUND/ 
“ASCIZ «3772 SELY SELb/ 

J228
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CZOMH = MACY11 27(1006) 14-DEC-76 16:32 PAGE 94 PAGE: 0239 
CZOMH.P11 O9-DEC-7 14:59 SUBROUTINES 

O370i6 041377 051501 025505 O2000 DH: -ASCIZ /377)/BASE+3 THRU SASE+12 / 
02100 .EVEN 
02200 

037944 000003 02300 O71: 3 
C37046 006 004 02400 -BYTE 6,4 
Q370S0 O01e64 02500 SAVRe 
6370Se O06 co4 02600 -BYTE 6,4 
0370S4 901270 02700 SAVRY 
037056 004 902 02800 BYTE 4,2 
037060 901260 02900 SAVRO 
037062 000003 Q03000 ODTe: 3 
037064 006 004 03100 -BYTE 6.4 
037066 O01e7e 03200 SAVRS 
037070 OO CO4 03300 -BYTE 6,4 
O37072 001270 03400 SAVRY . 
037074 004 002 03500 -BYTE 4.é2 

Bite SEE BB or. Se 
B35 ibe Boe 004 B3a00 -BYTE 6,4 
037104 001272 03900 SAVRS 
037106 006 004 0409 BYTE 6.4 
037110 001270 0410 SAVRY 
037112 oo4 002 04200 -BYTE 4,2 
037114 CO012Se 043C0 TEMP3 
037116 o000Ce O4400 DTH: e 
037120 003 007 04509 .BYTE 3,7 
O37le2 O01e7e2 04690 SAVRS 
937124 003 0602 04700 -BYTE 3,2 
037126 001270 04800 SAVRY 
037130 o0000e 04900 OTS: e 
037132 006 O04 05000 .BYTE 6.4 
037134 OCle7e2 05100 SAVRS ~. 
037136 006 00e 05200 .BYTE 6.2 Ts en 
037140 001270 95300 SAVRY 
037142 9000003 OSYOO DE: 3 
C37144 003 010 05S00 .BYTE 3,10 
037146 O0le72 05600 SAVRS 
037150 903 504 05700 BYTE 3,4 
0371Se 601270 o5800 SAVRY 
037154 004 002 05900 BYTE 4,2 
037156 034704 06000 FLAG 
037160 000003 06100 O77: 3 
037162 003 910 06200 BYTE 3,10 
037164 001272 06390 SAVRS 
937166 203 004 06400 -BYTE 3,4 
037170 001270 06500 SAVRY 
037172 O04 002 06600 -BYTE 4,2 
037174 001264 06700 SAVRe 
037176 000003 06800 O71C0: 3 
937200 003 007 06900 .BYTE 3,7 
937202 001272 07000 SAVRS 
037294 003 004 07100 -BYTE 3,4 
037206 001270 07200 SAVRY 
037210 QOE C02 07300 -BYTE 6.2 
O272le O0i2Se 07400 TEMP3 
237214 90000¢ Q7s0C §=«6OTll: 2
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037266 

037270 
337270 
O37e7e2 
037274 
037276 
037300 
037302 
027304 
037306 
937310 
037312 
037314 
037316 
037320 
037322 
037324 

027279 

3 
035042 

000000 
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GO4¥ 

002 

002 

082 

O02 

OGe 

00e 

002 

02 

Coe 

16:32 PAGE 95 
SUBROUTINES 

07600 
07700 
07809 
07300 
O80gG Ofie 
0810 
08200 
08300 
08400 
08S00 
08600 
08700 
08800 
08900 
03000 
09100 
09200 
09300 
09400 
99500 
09600 
0970 
09800 8 .ERRTAB: 
09900 
10000 
10100 
10200 = EM1 
10300 Dhl 
10400 OT! 
10500 ENe 
10600 OH] 
10700 «=OT1 
10800 = EM1 
10900 OH] 
11000 OTe 
11100 = EM3 
11200 OH] 
11300 86DT3 
11400 = EMY 
11500 OHe 
11600 OTY 
11700 EMY 
11800 OHe 
11900 =6OTS 
12000 EMS 
12100 DHe 
le2e00 8 DTY 
12300 EMS 
1e400 DH] 
12500 ODT6 
12600 EM? 
12700 =OH1 
$2800 017 
12900 = EM19 
13000 DHe 
13100 =ST4 

.BYTE 
BASE+1e 

o
0
0
 
vHLT 

;HLT 

;HLT 

:HLT 

3HLT 

HLT 

sHLT 

;HLT 

;HLT 

sHLT 

3.2 

—
-
 

ll 

le
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S20MK  M@CYL] 27(1006) 14-DEC-76 16:32 PAGE 96 PASE: D241 
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037372 036561 13200 EM11 
erate D3 76¢ 1330 Hl “HLT = i 

7376 I 1340 T19 
037400 036605 13500 EMile 
037402 o00000 13600 O sHLT = o14 
037404 900000 13700 «0 
037406 036605 13800 EMle 
037410 936754 13900 DHe sHLT 15 
O37412 037130 14000 OTS 
037414 036631 14499 pnts 
837416 O36775 142 H sHLT 16 
ca7420 carey 14300 Dri 

¢ 

seat 4 PagRS? ficas HY sMLT =I? 
037456 037526 14600 O12 

14709 
14800 

237432 14900  CORMAX: 
Joccci 15400 =. END
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DZDMH.P11 § O9-DEC-76 14:59 CROSS REFERENCE TABLE -- USER SYMBOLS 

ADRCNT= 004301 espe 89hx 9038 
AUDONE 002734 S66 6398 
AUSTRT O0C446 c6S5¢ 6: S96 643 
AUTO.S O10ese2 Se8)s«13438 
Q45—E 035030 3841 4441 444  44yS2 4ysS 445g 4459 4460 4461 4484 450% 46898 4ecs, 

BASELD 036002 3980 4036 4o8S 4131 4180 4224  4ByOs 
BaSELH 936120 4268 48708 
BINWRD OO046e2 gy4e 47% = 9H8 gese 
BiTd = OO000! 95# 11331134 = 3804 3948 3929 3974 Ss: 398 403 4053 4079 40999 4125 

4148 4174 4192 4219 4-236 4262 4305 44] 4SYy 
BIT1 = o0000e 94% $33 1127 11331134 1503-4482 
BIT10 = O02000 ween 1475 1486 1682 1718 #+41754 # #1770 £1804 #2108 4765 4732 4812 ¥4@20 

BIT11 = OO4N00 84% 3833 4sSe  4ese 

Big 2 Gee Stole Re Ee Ee TP Pe Om ewes 
ets = BeEHBe te 6-78 1441 tay iBRe 151 318 3831 4340 458? yB44y 4874 

Iss Os _497 ? y 
1984" ohh = BR? PE «AAS «ABBA dBTT ARG AdBQg9G A ABBAS 
2706 4«=6s«®763.ti‘ikwOO)|OCOB77)~—Sfs«Ci2938)=3Ss«3000.-'s«30S9~SCté=311 22 3183 3245 3397 $763 qi34 
3493-3555.) sis3617—S—iS23679—s«s*37H1 3802 «(3819S s«38 2 3972 4028 4077 8 4i 1 
4216 4260 4303 4341 4343  4SS8 4S69 4788 4845 4847 4875 4877 

81T2 = 990004 938 836 $33 692 «1134 4=Ss 3908 )=—s (3999s 4574 
B'T3 = 000019 92# 361507 «= 18:4 = 45068 ~=—s«4830 
BIT4Y = Oo00e0 Qiw 1117 i140 1142 4057 
BITS = OOO04O 90s 618 2047 
BIT = 000100 998 lle2 1123 1809 2062 4360  4S66 
BIT? = 900200 88" 1123 1e40 #1618 . 
BITs = oco400 878 1465 14996 1498 153 1513 1519 ~—s:« 1522 1579 at4s = 4103) 4S2s«N777 
BIT9 = 001000 86a 1483 1485 1493. «1519s: 1522 1577, 1879s 4196s] (GssSSOCi«é«dKSSY 

M 06756 116S# 1455 
BRLVL O1!720 1574 =61584 «=6.1592 —s« 1604s 
BR 003640 698 7848 
BRX 003642 699 785% 
CHRCNT 004620 942% 945 949 965% 9838 984 
CKSWR 007362 S14 759 790 =: 1005 11908 
CKSWR1 07426 12008 l2i2 
CKSWRE 007440 12038 
CKSWR3 OO7444 12058 
CKSWRY 0074S letbe 1214 1221 
CKSWRS 007554 1191 1195 12308 
CLKEX 001242 171% - _ 
CLRALL 036430 2149 21622175) 59S) 608 Sebel 2 kS2 GSS Gé7B 02709. 722 «= 73S) PES 

2779.-s«e?G2s—i‘iPQ—“‘i‘iHSCié‘iaGCiBOC(itisCiKHETSC(isiéiDSCiSS CEG 3HSs G48 
3461 497-3510 s3S23.0S'si«d3SS9)—tsi‘éz8S7e@~Stti3SBS)Sti‘<‘SHPL=—SGBN E47) 36830 369E)=—Ss:23709 
3745 758 4«=s3771—Ss« 9S 

CLRTAB 021676 434S¢ 441] 4419 4436 
CNERR 907167 697 11654 ue , 4 268 

% 
are = ORAL oF 438 Z q 7\ 388 340 oe 1039 = 1041 1100 2=—S «1203 
CONERR 097125 692 1165 
CONN 007016 11658 = 1432 
CONTAB 002710 611 bO4s 
CONVRT= 104410 2218 = CYS 610 1055 1366 
cORMAZ 037430 492S¢ 

- 
—
=
 
e
t
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e
e
 
e
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ee
 

n
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DZOMH. P11 O9-DEC-75 14:59 CROSS REFERENCE TABLE -- USER SYMBOLS 

ae, ait A, 
CREAM 001320 1958 485% leb4# 1265 1267 1271 
CSR 006412 116S# 1370 
CSRMAP 010254 13458 
CYCLE 007620 700 741 742 12558 
parr Oaege ingest 1031 1053 10568 

RTA Apett 182 # 1049 10528 
DELAY = 104413 e378 - 
DEVADR 004276 856% 891 901% 
DEVTAB OQe7ee2 580 6298 
DH 036722 49258 
CHe 036754 49258 
DH3 036775 49258 
DHY 037016 49eS# 

Bike Guise Supe stke 78 8 
MACTY 001306 1898 762 656+ 657 1258 1269 1351# 1534% 540% iS541# 1545 1570 
MCM 007210 615 11658 

DMCROO 001500 e808 
OMCROI 001510 e8ss 
OMCRO2 001520 2908 
OMCRO3 001530 2988 
DMCROY 001540 3008 
OMCROS 001550 3058 w 
DMCRO& 001560 3108 
OMCRO7 001570 3158 
OMCRIO 001600 320s 
OMCRI1 001610 3eS8 
DMCR12 001620 3308 
OMCR13 001630 3358 
DMCR14 001640 3408 
DMCRIS Q01650 34S8 ° 

a ns 
OMCSR 001404 2638 S6S# 591 628 745 78e 1095 1141 1e73% 1282 1231 1638 
pecoRH pce code iiecy lea tiers 11393# = =6i134# «611408 =«61l4et = le8ee = 1283% = 1284 
MCTL 14) # 1284s % 

DMNUM 001310 1908 481 731 1349% 1364% 1S5e6# 1927 1535 1$37 
DMPOY  O014le e668 lillie 1117 11S4 1159 12e86# 287% 1288 
OMPO6 3801414 e678 1128 1288%  1289% 
OMRLVL 9 001376 e60# ie9l# ie3e# 1293 4319% 
DMRVEC 001374 e598 748 1274e = 1275* 81291 4316 
OMS100 001502 eels 
OMS101 001512 e8bs 
OMS102e Q01See2 e918 
OMS103 001532 2968 
OMS104 001542 3018 
OMS10S 9015Se 3068 
OMS106 O01SEe gilt 
OMS107 001572 3168 
OMSit0 001602 sels 
OMSi11 OCisie 3cb8 
OMS112 O0léee 3318 
OMSi1i3 COLe3e 3368 
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DZOMH.P11  O9-DEC-75 14:59 CROSS REFERENCE TABLE -- USER SYMBOLS 
OMS114 01642 3418 
ONSI1S O01652 3468 
OMS116 001662 3518 
OMS117 01672 3568 
OMS5200 01504 2828 
OmS201 001514 2878 
OMS202 001524 2928 
DMS203 001534 2978 
OMS2O4 001544 3028 ; OMSCOS OO15S4 3078 ; M5206 OCisb! 3128 
OMS207 01574 3178 
OMSC10 001604 3028 
OMS211 001614 3278 
OMS212 001624 3328 
OMS213 001634 3378 
OMS214 OO1644 3428 
OMS215 001654 3478 
OMS216 O01664 3528 
OMS217 001674 3578 
DMS300 001506 2838 
OMS301 001516 eae 
OMS302 001526 2938 
OMS303 001536 2988 
OMS304 OO1S46 3038 
OMS30S 001556 3088 
OMS305 001566 3138 
OMS5307 001576 3188 
OMS310 001606 3238 
OMS31i O01616 3088 
OMS3i2 GOlb26 3338 
OMS313 001636 3388 
OMS314 OO1G46 3438 
DMS31S 001656 3488 
OMS316 OD1666 3538 . MS317 00167 358 ; 
MTLVL §OO140 Bee 1295" 129" 421% 

a nn can . , 
OM-MAP OO1S00 19 2798 48S 538 S48 642 1265 1267 1345 1380 1562 
OTi = 037044 49258 
OT10 §©=—- 037176 49254 
OTli1  o37214 49258 
OT12 037226 49268 
Cte 037062 925% 
CT3 037100 4925¢ 
OT4 = 037116 ug05¢ 
DTS =-:937130 49254 
67 = 037142 4925% 
617 037160 49258 
EM] 036324 49oS¢ 
EMIo ©: 36534 49058 
EMii 036561 49258 
EM12 036605 49258 
EMI> © O3€631 49258 
EMi4 C3654 49258
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EM2 036345 49258 
EMS =--O3640] 49258 
EmMY = 36422 uge58 
EMS 036436 49258 
EMo 036470 49258 
EM? 036516 ug2Se 
ENDEX 032334 4u4i2 «44378 
ENDEX1 032434 4307 44S7@44H3474H«45:73 
ENDEX2 03436 y442 447453 4S Be 
ENDEX3 032472 4371 44648 
ERCTOO 001704 3678 
ERCTOl 001710 3708 
ERCTO2 OO1714 3738 
ERCTO3 001720 3768 
ERCTOY 001724 3798 
ERCTOS 001730 3828 
ERCTOb 01734 3858 
ERCTO? 001740 3888 
ERCT1O OO1744 3918 , 
ERCTI1 001750 3948 
ERCTle 001754 3978 
ERCT13 001760 4008 
ERCT14 001764 4038 
ERCTIS 091770 406s 
ERCT16 001774 4098 
ERCT17 oo2000 4128 
ERR 002612 5895998 = 603 
ERRCNT OO1232 1638 «= 727s 754 10k = «1 28O# 
ERRFLG 001325 c0es «= «483% = 713% = 775* «lee §=1029S«1043* = 1101» 
ERRMSG 05100 1026 1044 10478 
ERRPC 002702 605 bes 
ERTABO O0S224 * 104] 10758 
EXIT = O00205 She 
EXITER 005160 1061 10668 
FLAG 034704 1934* 1838 1839 180% 1861 1880" 1885 1886 

1934 1952# 1953 1956# 1957 1960 1961 1976% 
4386 4408 Y410% 4413 4418% 4495* 4438 4536 

FLOAT 002536 SSe8 588 
FY 002562 S908 S94 
HALTS 005130 1012 10S88 
HILIM Q04274 8SS# 882 300% 
ICOUNT 001222 . 1598 773 778% 
IISR 032534 4318 44788 
INBUF_ 007256 82S 861 11808 
INCHAR 007560 1206 12348 
INIFLG 001324 2018 S09 529 536% 
INSTER= 1O44O4 ec38 876 
INSTR = 104403 2eel# 1304 1356 1369 1378 1445 1484 
INSTRe 004074 832 8448 
INST 035766 4822 483e8 
INTTY Q11734 1389 1406 1417 1433 l6les 
KMCM 007220 618 11658 
LIMITS OO4e2e 871 8828 
LINE 006720 11658 1446 
LOBITS 004300 857% 886 9028 903 
LOCK 001220 158% 777% 793 795 1035 167S# 1709% 1747# 1768# 

1909 
4339% 
45494 

17344 

1929% 
4350 
4E7S% 

18298 

1930 
4361 
4925 

1875+ 

PAGE : 

1933 
4369 

19242 

024s



NO3 
CDZOMH MACY11 27(1006) 14-DEC-76 16:32 PAGE 102 PAGE: Oe4€ 
OZOMH. P11 O9-DEC-76 14:59 CROSS REFERENCE TABLE -- USER SYMBOLS 

195S* 2033% - 2059% 2094* 2143% 2160% e2173% 2199% e2lS#  e2227% eeSe#  2269% 22826 

a rr ro ar a % % % % £ a a eo ees 
3056 3074% 3087% 3118% 3136% 3149% 3180% 3198%  3ell*  3242e%  3260%  3273% 33044 
33ee% 3335%  3366%  3384%  3397% suze S446% 3459% 3490% 3508%  352:% 3552 36704 
3583% 3614* 3632% 364S*  3676% 3694#  3707% 3738%  3756%  3769% 

LOKFLG 001326 2038 
LOLIM QO427e BSY# 884 899% 
LPCNT Q01224 1608 772% 773 776% 
LSTERR 001234 1648 492% 7lee 1013 1015 110e% 
MASKX  Q01244 1728 
MASTEK O06044 1037 11658 
MCRLF Q0SS74 810 933 1033 1034 1042 11658 1303 1365 
MCSRX 005774 717 11658 
MDATA 007320 963 973 11828 
MEMLIM 001304 ig8s 680% 7 
MEMSET 035654 eaug sone 3061 3123 3185 3247 3309 3371 3433 3495 3557 3619 3681 

Ya 8 
MEPASS 005635 716 11658 
MERRPC 006121 1040 11658 
MERRX 006021 723 116S8 
MERRe 005662 11658 = 1547 ° 
MERR3 005707 653 11658 
MILK 001322 1968 486% 725 1263% 1268 1272 
MLOCK 005745 694 11658 
MNEW O06046 648 11658 
MODU 006606 11658) =1416 
MPASSX 006010 721 11658 
MPFAIL O00SS77 1099 11658 
MQM 00$570 840 11658 1327 1402 141e 1425 1439 

Sorte Hae“, TSE BE 
MSTCLR= 104412 2358 1104 1637 1711 1749 1796 1831 1877 1926 1993 2035 2096 2145 

Bey Sead SRR TKR SIRS SE RRS SBRhSUTRSKGRSEBG SEE SEE 
3740 3801 3971 4027 4076 4i2e 4171 4215 4259 4302 

MTJTLE & §}3.- HTgTN BoetSe 1438" 1788e” 1305 
MTSTPC 005733 11658 

NEXT 01216 (74 nih 1071 635% 1674s 708% 74 * 793% 828# 874 192e3% 1991% e203e# 
2093% e2l4e#  2198% eSl# 2307% 3 * ie 475% S3l# Ses ecb45* e7Cee 2759% 

* 873% 934% 996% 305S*  3117% 51793 Se41# 33039% 3365 3427% 3489% 3551% 
Seige Spots Sra7e S7age 3969 4OeS# Y4O74# 4le0% Y4169% Yel3% 4257# 4300% 

NORCT 907056 S25 11658 = 1257 . 
NOCEY COc&06 S74 597% 
NUM 006352 11658 1357 
CISR 033046 4320-45458 

002600 570 573 «= S92.—ti‘é‘SSS BO 
ONE 001302 1878 
FacTOO 001702 3668 . 
PACTOl 061706 3698 
PACTOe 001712 3728 
PACTO3 01716 3758 
PACTOY 001722 3788 



DZOMH 
OZDMH.P11 

PACTOS 
PACTOG 
PACTO? 
PACT1O 
PACT 

ROMCLK= 

MACY11 27(i006) 
OS9-DEC-76 14:59 

001726 

035550 

034762 
033746 
034702 
033746 
0340Se 
034156 

C3240 
104414 

14-DEC-76 16:32 PAGE 103 

3818 
3848 
3878 
3908 
393% 

1306 
877 

86S 
714% 

11068 
1065 

781 
1388 

1358 

867 
715 

1371 

8768 
726 

1574 

770 
3008 
3267 
3528 
47708 
3940 

1S84x 

3020 
3280 
3564 

4038 

46548 
46868 
46 13% 

4563% 

741% 
46778 

1157 
1892 
2000 

BO4 
CROSS REFERENCE TABLE -- USER SYMBOLS 

1447 1456 

885 887 
1279% 

4311%  4368% 

3032 3068 
3316 3329 
3577 3530 

4270 46878 

46578 

46218 

779% 783 

1642 1644 
1894 1896 
2006 2009 

3081 
3342 
3626 

3034 
3376 
3639 

3139 
3391 
3652 

3143 
3404 
3688 

ed 
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1962 
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ROMDAT 

w
 

D
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(Va
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MACY11 27(1006) 
O9-DEC-76 14:59 

035522 

011766 
001316 
001312 
001314 
001276 
00126C 
001262 
001264 

104400 

104401 

O3S446 

051240 

14-DEC-76 

207e 2106 
2e3l e259 
2371 2373 
2485S 2496 
2609 2611 
2725S 2736 
2850 2852 
2971 3004 
3126 3128 
3eSe2 3263 
3387 3389 
3513 3524 
3648 3650 
3774 4698 
2i1S4¥ 2167 
2388 240) 
2626 2657 
e885 28398 
lees 1801 
1938 487% 
1918 6S1 
1928 4B1# 
1858 603% 
1788 917% 
1798 609% 
1808 91S% 
181% 914s 
1828 913% 
1838 9lex 
184% 
ee7e «61017 

43698 4469 
4374 4377 
4373 437S8 
eiS# 16863 

2233 2239S 
29793 3038 
3782 3957 
el7% 1690 

el7ve 2186S 
2406 2436 
e662 2675 
2303 2916 
3i61 3197 
S445 3458 
3706 3719 
2370 2383 
2425 2439 
2482 2495 
2538 2551 
2258 ee7l 
2314 2327 
1204 12438 
943% 967 
648 479g 

1708 

970% 
670 

16:32 PAGE 104 
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CZOMH =MACY1! 27(1008) 14-DEC-76 16:32 PAGE 105 
DZOMH.Pi! O9-DEC-76 14:59 CROSS REFERENCE TABLE -- USER SYMBOLS 

STAT) 001366 eSee = le76% 1677 171e 1750 1797 1832 

4875 
STAT2 001370 2538 12778 
STATS © 001372 2548 le78e 3804 3974 4030 4079 4125 
STRTSW 001236 2bgt S1S# Sige S19 Se 531 $33 
SvOS 004310 128 
SWFLG 007556 482 B04  1199% 12268 12328 
SuMES 007107 11658 1202 
SWMES1 007117 11658 1205 
SWR =: OD1202 1438 «499 += S01 sose# 515 651 656 

1060 «1067, «1069'S -1130 1180S 1225% 
SWREG 000176 1298 = S05) 1190Ss«1245 
SwoO = 000901 4Se# 519 1352 1558 
SwOi = gooog2 u4@ = 701 «= «1298)=S «1322 
SwO2 = OOOO04 434 
SuO3 = 000010 Wee 46 
Swo4 = 900020 41s 
SuOS = Oo0040 40e 
SWO6 = O00i00 398 1130 
SO? = O00200 388 
SwO8 = OD0400 378 1067 
Su09 = 001000 368 791 
Swid = O02000 358 1069 
SW11 = Oo4000 348 = 768 
Swi2 = 010000 338 866 1006 
Sw13 = Oc0000 328 1011 
Swi4 = o40000 318 
SWiS = 100000 308 . TBUF_ 34714 3887 «3917s «3939's «3982 = 4041S 41364273 
TBUFF 033510 4332 «4576 «= «4579 2S 
TCOUNT C347 12 3888 863920 «46788 
"EMP = OOIYIE e728 «6 950)0Ss«1096# «=1097# «=1138* «1143 1149s 

3047s 3865" 3668% 3874s 3677% 38814 3684s 
4oo7# Solas 4o44s 4047" 4O90e 4093% 4139s 
W279e 4366" —4467% 

TEMP1  QO1246 1738 «= §39% «1167 s«1570# §=1S71# 3897" 3902s 
TEMP2 001250 1748 = S40 1169S -390S* = 4367" «= 44Sae «44708 
TEMPS O01252 1758 0 sSuew = S63e «= 599'si«iHOCLI71 1361 

21184 3851# 3941 4395% 44S9e 4669% 4925 TEMPY 001254 1768 543% «1173, s«1374 S377) 1383)«1386 
4uS70% 4925 

TEMPS 001256 1778 SH4e 1175 = 1355* 1368* 1556 9-446 
TFLAG 034706 3816 3910 3913" 3955 4325% 4336 4353 
TIMER = 104416 2434 
TKCSR 001204 1488 86 764—='isaB27ss12Hs«d1G 
TKOBR 001206 1498 = 76hCsi(i‘i Cis s:126 
TLAST = 031432 1325 46908 
TPcSR 001210 1S08 8i1 833 1008 1237 1615 
TPOBR O0l212 151s B13 «= 835# «= 1010 §=1239% =«=1617% TRPOK OG4E3E 9968 
TSTNO §=©600 1226 1618 493% 1080 1108 1309 1316 1319 

761 

46798 

L1E1% 
3890 
4142% 

4925 
1364 

1450 

492 
quiee 

1614 

1634% 

38e4% 
3893% 
418S% 

1464 

1453 

44172 

1673% 

3827% 
3896# 
4188% 

2il3t 

1459 

46768 

1707% 

806 

3835+ 
3900# 
4229% 

2115# 

1462 

1006 

3238% 
358$% 
42328 

ellos 

38S2% 

PAGE: 

2.46 
2877 
3679 
412g 
yds 

1352 

1011 

3944s 
3999 
42768 

2117s 
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0249 
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EQ4 
DZOMH =OMACYLI 27(100&8 14-DEC-76 16:32 PAGE 106 PRGE: Oe50 
DZOMH.P it O9-DEC-7S 14:59 CROSS REFERENCE TABLE -- USER SYMBOLS 

1873* 922% 1990 2031*% 2092 2141% 2197% 2250 e2306% 2362% 22418% e474" 25308 
eS87*# ecbY4* e2701* 2758% 2815%  e2872e% 2933 2995 3054* 3116%  3178%  2240%  2302% 
g3b3e a3 Be pth 3550 361e% 3674% 3736% 3798% 3968% 4Oe4e 4073% 4119% 41684 

% # 
TS™i 015766 13le 1330 16348 
TSTiO = 017216 1874 19228 
TS711 017516 1923 19908 
TSTle 017632 1991 20318 
TST12 ©Qe20040 e032 20928 
TST14 =. 020230 2033 2l4le 
TST1S Oe204e0 2l4e 21978 
TSTi16 §=©0e0574 2198 2250s 
TST17 = 020764 e2eSl 23068 
*STe 016100 1635 16738 
TST20 =021154 2307 23628 
TST21l Oel344 2363 24188 
TSTee 021534 2419 24744 
TST23 = 021724 e475 25308 
TSTeX = =022114 2531 25878 
TSTeS 022304 2588 2b448 
TSTe& §=—O2 2474 2645 27018 
TSTe? Oeeb64 2702 27588 
TST3 0ibel4 1674 17078 
TST30 = =©023054 e7s9 28158 
TST31 O23244 2816 28728 
TST32 = 023434 e873 29338 
TST33 =: 023630 2934 239958 
TST34 O24010 2996 30548 
TST3S Qe4e04 3058 31168 
TST36 =©Oe4400 3117 31788 
TST37,—-- G24S74 3179 32408 
TSTY 016336 1708 174S% 
TST4YQ 3 =024770 3241 33028 
TST41 025164 3303 33648 
TST4¥2 025360 3365 34268 
TST4¥3 Oe2SSS4 3427 34888 
TST44 025750 3489 35508 
TSTYS = 0261 44 3551 36128 
TST46 026340 3613 36748 
TST47 O26534 3675 37368 
TSTS 016516 1746 17928 
TSTSO } 026730 3737 37988 
TSTS1 Q27742 3799 39688 
TSTS2 030170 3969 40248 
TSTS3 030362 4025 40738 
TSTSY  O30544 4074 41198 
TSTSS 030736 4120 41688 
TST58 = 031114 4169 4eles 
TSTS7? = Q3 172 4213 42558 
TST6 016636 1793 1827s 
TST60 = 031432 4257 42998 4690 
TST7 017024 1828 18738 
TrST 903522 695# 696% 698# 6994 7be8 
*WOSYN= 010000 368 
TYPORT 005114 1032 1050 10$38 
TYPE = 104402 2198 $13 S25 £37 601 6C6 614 617 648 &S53 634 703 716
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00 
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SENDAD 
b a = 

l O09-DEC-7S 14:59 

005014 
006430 

003432 
SIC9EC 

14-DEC-76 

1? 71 
1040 104 
140i 1404 
1030 10338 
116Se 8 137 
1S46 1SS8s8 
1367 iSS4s 
941% 974% 

1045S 10488 
1800 38093 
1007 1009 
+352 4354 
718 7438 

¥Se8%  4S90% 
724 7528 

3981 4040 
S37 11658 

= 32 4330 
ee 7498 
S46 118S8 

1039 10788 
720 7468 

46°68 46298 
46°68 46298 
46c6e# 4629% 
46°68 46298 
46°68 46298 
46°68 46298 
46e6e 46298 
46°68 46c98 
1868 

le 16248 
17818 1784 
1983 19868 
21938 e2ck408 
C4648 e467 
2693 26978 
e39e3S8 8629808 
32eeS# 3228 
3476 34848 
37328 37838 
41098 4lle 
4289 42958 
le3 Sil 

18 1624 
17128 8 1735 
1825 1631 
1980 1986 
2096 20978 
ee46 2248 
23678 2408 
eSe8 2534 
e690 2697 
2819 rasteaet | 
2993! 2993 

72 
104 
1411 

16:32 PAGE 107 
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723 
Off 
1415 

1888 
1424 

FOY 

1353 
1431 

1808 
1438 

4179 

46558 

4223 4267 4210 

46S28 

47258
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CZOMR =O MACY11 2711006) 14-DEC-76 16:32 PAGE 108 
DOZOMH.P1! O9-CEC-7& 14:59 CROSS REFERENCE TABLE -- USER SYMBOLS 

21218 3163 3174 3176 3182 31838 3225 3236 3238 
3300 3306 33078 3349 3360 3362 3368 33698 3411 
3473 3484 3486 3492 34938 3535 3546 3548 3554 
3616 36178 3659 3670 3672 3678 36798 3721 3732 
3794 3796 3801 38028 3958 3964 3966 3971 39728 
40288 4063 4069 4071 4076 4077" 4109 4115 4117 
4166 4171 41728 4202 4208 4210 4215 42168 4e46 
4286 4295 4297 4302 43038 46908 

sS = coodse _i# 1635 16378 «1674 «16778 «1708S «A7le# «174617508 
1874 =s:« 1878s )=—s:1923.s«s19278 = 19911 19948 2032 20368 2093 
22028 «92251 22558 2307 23118 2363 23678 2419 2423 
oS88—fieS928 = o45 Ss NGe = 702Ss—«i 70a «= 27590738 PBIB 
29388 2996 30008 3055 30598 3117 31218 3179 3183s 
3365 33698 «0342734318 «0 3489)s34G3e = 3551) 3=—ss 3355S" = 3613 
37418 3799 380ee 3969 39728 40eS 40288 4074 40778 
4213. 42168 84257 42608 4303 

sy = 090917 is 2078 8 e1S 2178 «©2198 8=6 22 le = 23e = eS 278 
. 2378 «= 2398) 2S Mle = 4384S 

= 027430 1088 109 1128 =o 1198 )=Ss 1248 )=—s«i127@ = s13le 1358) 137% 
e738 2788 e808 Bis 2828 2838 285%  ecBbs 2878 
2938 9S g3 & 97% 988 0Oe 301 Qos 3038 
3id8 ils ioe i38 ise 168 3178 i8e 3208 
3268 «= 3278 )=0Ss 328 )2=— 3308203318) =o 3328)=0s 3338 = 3358) = 3368 
3428 893438 3458 3468 3478 3488 3508 3ie 3528 
3588 36 S17 S27 6388 655 1088 1099 1146# 11818 

1353. 1397. »=«1500~=Sss1S04~=SsSSO—s«1 5B 1613 1616 2046 
3805S 3808 3820 3823 $826 383 3837 3867 3876 

debe ed das4 ase da48 dod aces 4 Fe vie 
4 4 417 4 y y Wo 1; 4 4 
i328 be u4gg AG uaRg 4G 4g SAG SSE 
46238 4ES4e 46SS# 46578 46588 46618 46628 46638 46648 
46898 4856 4849 4876 4879 

-PEGIN 003062 6708 
“CNYRT 04400 234 9348 
CONVR 004374 232 9338 
OATAC OOS4S4 242 = s-11378 
DeLay = GuSss9 238 ~—Ss«s1 1108 
EOP = 903274 7il# 4300 
ERRTA 037270 1025  492S% 
HLT — QO4E656 115 19058 
INSIE O04062 224 8408 
INSTR 003756 222 8198 
INST1 003776 8238 843 
MSG = 004009 Bole Bede 
MSTCL 005379 2360s lels 
PARAM Goo 22 Bai — . 
PFAIL O0So4 II 4 10eS* 1093 
RESOS 004342 230 922 
ROMCL OOS4O6 240 3s «1 1268 
SAvOS 004302 228 908s 

- SCOPE 003596 216 7538 
Pale 8) | 
“e456 BBS 2 48 4788 389494 ~—sdL 222 
TIMER OSESe0 244 L148 

“TRESR COMES 117 9938



HO4 
ZMH MACY11 27(1005) 14-DEC-76 16:32 PAGE 109 PASE: 2252 
CZOMH.PLL © OG-DEC-75 14:59 CROSS REFERENCE TABLE -- USER SYMBOLS 
.TRETA 991330 2l4e 99g 
i7yeE | SBSERY 2e0 20 SC le 
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DZOMH.P11 O9-DEC-76 14:59 CROSS REFERENCE? TABLE -- MACRO NAMES 

DMEND ls 705 
OMFRNT 18 
HLT 758 = =616Se2 1662 1689 1725 1762 1775 1809 2855 1902 1950 

2079 2119 2158 2171 2184 2213 e2eS 2237 2cb7 2280 e293 
2392 2405 2435 2448 2461 2491 eS04 2517 2547 2560 2573 
2674 2687 2718 2731 2744 2775 2788 2801 e832 2845 2858 
2964 297? 3012 3024 3036 307e 3085 3098 3134 3147 3160 
3271 3284 3320 3333 3346 3382 3395 3408 S444 3457 3470 
358! 3534 3630 3643 3656 3692 3708 3718 3754 3767 3780 
3879 3379 3886 3895 3904 3907 391e 3916 3919 3932e 3927 
3951 3993 3997 4005 4051 4055 4061 4097 4101 4197 4146 
4200 4234 4238 4e44 4284 4399 4462 4473 4671 4580 4587 

SBRRSH le 1be4 
SBUFFE le 197 
SBYTE ls 4625 4629 4632 40-4635 «4E38 «S44 SNH Sb? SO 
SCKDAT le 4382 
SCONP is 
SCRAM le 1664 1658 
SCRAMD le 1735 
SCYCLE le 1246 
SSATAF is 3783 
SEOP le 708 a oe & 

SFINI le 4630 
SGETPA is 
SHELF le 4246 
SHC ls 4aqi 
SHEADE le 
S!0FOD ls 2020 , ne 933 

OM ‘ 7 3 y D4g4 3 So 
agif® S4e $088 «Sid? «S28 de «388 Steg SEE gESR SEHR 

SLSTDA le 4014 
SMARHI rT 
SMEMFL is 1932 ©1978 
SMEMO ie 1yo4 
SHEMI ls 1812 
SMEM2 te 1912 
SMEMS is 1980 
SHOCK rT 
SMSC is 1165 
SNONEX lg 4062 «4109 
SORUN ls 3960 
SPFAIL le 1081 
SPROC le 4158 
SPROCI le 4202 
SGUEST les 1356 1369 1378 1445 9 1454 
SRONCL ls 1109 
SACLE. le 1112 1115 2152 1157 1642 1644 1646 1653 1656 1949 

1ee7,s«18BS)=Ss«édl@g2)=séaiesy=Sssie9h=Ss«a93S)=Sé—«éia997)=«Cs940Ss—s«idDSsd9HSs«'9GD 
e509 2006 2009 2039 2042 2054 2060 2068 2077 2072 2156 
2176 «2178 «= 220S~=S ss BeO?)SssBP1?)—Ss«BR19.Ss«229SsBz3] «S259 BGS DTD 
23:7 8328 «S304. «Ss B49)sS7i = «5973s B5Q40=— B58q «= 5507 «= 5995 
nea BEES pu uBS «= NGS) 8509S 8511. 2539 BSH] SSA 
ec9e E79 '2G11s«Bee>? «= bad «= SSeS «=SCBeEG SCS =SEwTQSBESH f

r
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r
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MACY11 27(1006) 
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SZOMH 
DZOMH.PL! 

2736 
2883 
3028 

a 
2648 
4700 

SRDROM 18 
SROMRO lf 
SSCOPE 18 
SSETUP 18 
SSIMBC 18 
SSKIPT 18 
SSOFTC rT) 
STRPDE le 

243 
STSTN 1 

2304 
317 
416 

SVARIA 18 
$xXZ le 

1912 
2302 
274? 
3174 
3659 * 
4164 

. ABS. 037430 

ERRORS DETECTED: 

738 02767 
2894 28% 
3030 3064 
30) 3203 

4 ei 313 
3650 3684 
4702 = «4710 
1781 
2081 
755 

3972 ©4028 
3802 3972 
1185 
215 217 
16321671 
3339 3305 ah a3E4 
134 

1624 1630 
1918 1980 
23522358 
2754 2804 
3225 3236 
3670-3721 4e02 Hee 

poo 

0 
DEFAULT GLOBALS GENERATED: 

DZDMH , DZDMH/SOL /CRF+IPLUTL, OZDMH 
RUN-TIME: 51 72 5 SECONDS 
RUN-TIME RATIO: 2597130=1.9 
CORE USED: eo (57 PAGES) 

14-DEC-76 

9 

2769 

16:32 PAGE 1Lle 
CROSS REFERENCE TABLE -- MACRO NAMES 

782 
2343 
30793 
3250 
389 
560 

3699 
4734 

2793 
2394S 
3030 
3252 
340 
356 
3710 
4742 

JO4 

233 

eCe9 
2870 
3796 

139 
2583 
3039 
3484 
4063 

2839 
3004 
3141 
3312 
3451 
3622 
3761 

c37 

2139 
2993 
4022 

4353 
2640 
3101 
3546 
4109 
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