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Equipment Corporation. Digitai Equipment Corporation™ asSumes
go rcsgonsibxlity for any errors that may appear in this
ocument.

The software described in this document is furnished wunder a
license and may only be used or copied in accordance with the
terms of such license.

Cigital Equipment Corporation assumes no responsibility for
the use or reliability of its software on equipment that is
not supplied by Digital.

Copyright (C) 1977 by Digital Equipment Corporation

- - —— - e a——— e —— — - — e e e ————— e ——

. e —— —

. ————— -



COl

Page 2

RABSTRACT

The function of the DMCll diagnostics is to verify that the
option operates according to specifications. The diagnostics
verfiy that there are no malfunctions and the all operations
of the DMCI1 are correct in itls environment.

Parameters must be set u* to alert the diagnostics to the
DMC1l configuration. hese parameters are contained in the
STATUS TABLE and are generated in two_ ways: 1) Manual
Input = the operator answers questions. 2) Rutosizing - the
program determines the parameters automatically.

DZDMH tests the DMCl1-AL micro-processor (M8200-YB) with hiah
speed crom, or the KMCI1 micro-processor (MB204). It Tcrfor s
ump tests on the uicro-groccssor, verifies the control ROM of
he MB200-YB, and tests the CRAM and other unique functions of
the MB204. 11 a DMC11-AL (MB200-YB) and line 'wnit (M8202-YA
ar MB202-YD) are present, free-running tests are performed.
These tests_are skipped if a KMC (MB204) or no line-unit is
present. The best test is with a line-unit iastalled. DZDMH
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 carly stage.

NOTE: Additional diagnostics may be added in the future.
The four diagnostics are:

1. DZDMC [REV] Basic W/R and Micro-processor tests

2. DZDME [REV] DDCMP Line unit tests

3. DZDMF [REV] BITSTUFF Line unit tests

. DZDMG [REV] Low speed jump and Free-running tests (Heat
test tsﬁﬁéﬁngggalozonc S RUN ONLY ON A DMC11-AR™ (M8200-YR).

Y Hiﬂﬂ speed jump and Frcc-runnin? tests (Heat
test tape) NOTE: DZDMH IS RUN ONEY ON A DMC11-AL (MB200-YB).
REQUIREMENTS
EQUIPMENT

Rna POP11 family CPU (except an LSI-11) with minimum Bk memory
ASR 33 (or equilivalent)
CC 1 1L (MB30C-YB) or an KMC11-A (MB204) with a DMC11-MA or a
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STORAGE

Program will use all BK of memory cxccgt where ABL and

L reside. Locations 1500 thru 1640; contain
the “STATUS TABLE™ information which is generated at start of
diagnostics by manual input (questions) or automatically
(aulo-siz2ing). This area is an overlay area and should not be
altered by 'hc operator.

LOCADING PROCEEDURE

METHOD

Al]l programs are in absolute format and are loaded wusing the
ABSOLUTE LOADER. NOTE: if the diagnostics are on a media such
as DISK ,MAGTAPE,DECTRPE, or CARSSETTE; follow instructions

for the monitor which has been provided on that specific
media.

ABSOLUTE _OARDER starting address ¥500
MEMORY ¥ SIZE

Yk 17
Bk 37
12k S7
16k 77
20k 117
4k 137
2Bk 157

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

Depress 'LOAD ADDRESS® key on conscle and release.

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

PAGE :
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STRARTING PROCEEDURE

Set switch rch:tcr to 000200
8¢

2.
b. Depress 'LOAD RESS’ key an
8. E | Hﬁ to zero lor "RUTO"SIZ NG’ or §HR bit0=1 for manual
gul (questions) or SWR bit7=1 to use existing parameters
a previous start or a previously run DMCII

dr
I

dza nos

d. Dcpgcss ' START KEY’ and release. The program will type
Maindec Name and grogran name (if this was the first start
up of the program) and also the following:

MAP OF DMC11 STATUS

PC CSR STATL STAT2  STAT3

001500 16001C 145310 177777 000000
001510 160020 145320 177777 0000CO

The program will type 'R’ and proceed to run the diagnostic.
The above is only an example. This would indicate the stalus
t;blcts:;rtzng at adgh 15(0 xn‘thc prg r:u In{t?xs D&xan

¢ table contains information and s s
ThE STAPE SRRLE'MOsT e ' VERTPIEE By Hie Dotk 1! Alifo™"S1hiRg
%Sl DONE. For information of status table see scctxon 8.4 !or
elp.

If the diagnostic was started with SW0O=1 lhdltliln? manual
parameter “input then the following shows an example of the
questions asked and some example answers:

HOW MANY DMC11°'S TO BE TESTED?!

01

CSR_RDDRESS? 160010

VECTOR ADDRESS?310

BR PRIORITY LEVEL? (4,5.6,7)75

DOES MICRO-PROCESSOR HAVE CRAN? (Y OR NN -
WHICH LINE UNIT? IF NONE TYPE "N*, IF MB201 TYPE “1", IF
NE202 TYPE “2%7]

IS THE LOOP BACK CONNECTOR ON?Y
SWITCH PACsl (DDCMP LINE#®)?377
SWITCH PACs2 (BMB73 BOOT ADD)?377

Follouxn! the qucstxons the status map printed out as
described above, the information in thc map reflects the
answers to the uc:t:ons If the diagnostic was started with
SWO0=0 and SWO07=0 (AUTO-SIZING) thcn no Tucstlons are asked
and only the status-map is printed out AUTO-SIZING is
used the status information must be verified to be correct
(match the hardware). if it does not match the harduare the
dxagnosﬁic must be restarted with SWOO=1 and the questions
ansiwered.

PAGE :
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CONTROL SWITCH SETTINGS

SW 1S Set: Halt on error
SW 14 Set: Loop on current test

SW 13 Set: Inhibit error print out

SW 12 Set: Inhibit type out/abell on error.

Sl 11 Set: Inhibit i%crations. (quick pass)

SW 10 Set: Escape to next test on error

SW 09 Set: Loop with current data

S 08 Set: Catch error and loop on it

SW 07 Set: Use previous status table.

SW 06 Set: Halt in ROMCLK routine before clecking
micro-processor

SW 0S Set: Reserved

SW 04 Set: Reserved

SW 03 Set: Reselect DMC11’s desired active

SW 02 Set: Lock on selected test

SW 01 Set: Restart program at selected test

SW 00 Set: Build new status table from questions. (If SWO7=0
and SWOO=0 a new status table is built by
auto-sizing)

Switch 06 and 08-15 are dynamic and can be changed as needed
while the diagnostic is running. Switches 00-03 and switch 07
are static, and are used only on starting or restarting the
diagnostic.

PAGE :
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4.1.2 SWITCH REGISTER OPTIONS (at start up)

Sk 01

SW 02

SW 03

METHOD:

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

NO.? Answer by lgqing the number of the test desired
:ndtcarrigc return to begin execution at the selected
est.

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

RESELECT DMC11°'S DESIRED ACTIVE. Please note that a
message is typed out for setting the switch register
equal to DMCI11%s active. this means if the sysiem has
four DMClls; bits 00,01,02,03 will be set in loc
"DMACTV’ from the swilch' register. Using  this
switch(SWOO) alters that location;therefore™if four
DMC1ls are in the system ¥¥xDO NOt®%% set swilchs
greater than SW 03 in the up position. this would be

fatal error. do not select! more active DMClls than
here is information on in the status table.

3

t

A: Load address 200

B: Start with SW 00=1

C: Program will t,pc message

D Set a switch Yor each” DMC desired active.
EXAMPLE: If you have 4 DMC’s but onl% want to
run the first and the last set SWR bils 0 and
3 = 1. PRESS CONTINUE

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

F: Set with !nH other switch settings desired.
PRESS CONTINUE.

PAGE :
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4.1.3 DYNAMIC SWITCHES
ERROR SWITCHES

l SW 12 Delete print out/bell on error.

8- SW 13 Delete error printout.

8. SW 1S Halt on the error.

S. SW 0B Goto beginning of the test(on error).
S SW 10 Goto next tesilon error).

SCOPE SWITCHES

1. SWO6 Halt in ROMCLK routine before clocking
micro-processor instruction. This allows the
ﬁcralor to scope a micro-processor instruction in
t static state before it is clocked. Hit
continug to resume runnxng
2. SWos (if enabled by 'SCOP1’) on an error; If an '¥’ is
rinted in front of the test no. lex. ¥TEST NO.
0 ) SWO9 is incorp oratcd in that test and
lhcrc!orc SN09 is usual the best switch for the
:cogc loop (SW14=0, SHlO-H SWO9=1, SW0B=0). If
not cnahclcd and there is a HARD error
(constant) SWO8 is  best. (SWi4=1,0, SW10=0
SW09=0, SWis=1). for intermittemt crrors, SWi4=1
will loop on test reguardless of error or not
error. (SW14=1, SW10=0, SW09=0, SW0B=1,0)
3. Suil Inhibit interations.
4. SWK1Y Loop on current test.

5.2 STARTING ADDRESS

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

NOTE: If address 000042 is non-zero the program assumes
is under ACT1l or XXDP control and will a
accordingly after all available DMCll’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

it
ct
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PROGRAM AND/OR OPERATOR ACTION
The typical approach should be
é. Halt on error (via SW 15=1) when ever an error occurs.
" Clear SW 15.
> Set SW 14: (loop on this test)
4. Set SW 13: (inhibit error print out)

The TEST NUMBER and PC will be thcd 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 1is necessar
to know more information concerning the error report; LOOK I

p
THE LISTING for thai TEST NUMBER which was fyped out and. then
NOTETRE PE oF" thE ERROR REFORT this g ihe BXACT FuRCTIoN"S]
the test CAN BE DETERMINED.

ERRORS

As described previously there will always be a TEST NUMBER and
Tg_6§pcd out at the time of an error (providin?l?ﬂb13=0 and SW

| in most cases additional information will be supplied
i: the the error message to give the operator an indication of
¢ error.

ERROR RECOVERY

If for some reason the DMCI1 should 'HANG THE BUS’ (gain
control of bus so that console manual functions are inhibiled)
an init or power down/up is necessary for operator ta regain
control of cpu. If "this should hagpcn- look in localion
*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 DMCll was doing
at the time of the error.

RESTRICTIONS
STARTING RESTRICTIONS

See section 4. (PLERSE)

Status table should be verified reguardless of how program was
started. Also it is important tc use this listin? along with
thch{nformalion printed on the TTY to completly 1solate
proklems.

PRGE :
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OPERATING RESTRICTIONS

The first time a DMC1l diagnostic x: loadcd lnto core and run
thc TATUS TRBLE must be sct siB This is bg nagus ‘

(SW00=1) or by autoslzxng 0=0 and SH hcrca er
however the “status le need not be sctup hg subsequent
restaris or even loadnn? thc ncxl DMC diagnostic because the
STATUS _TABLE is over agc current parameters in the
STATUS TABLE are used whe 0?-1 on start up.

HARDWARE CONFIGURATION RESTRICTIONS

DMC11(M8200)~ Jumper Wl must be in, and swilch 7 of E76 must
be in the OFF posllxon

KMC(MB204)- Jumper Wl must be in.

LINE UNIT(HBEDI)- Jumpers W1, W2, and W4 must be IN.  Jumpers
POQITIO WS must be OUT.' SWB of E2b must be in the ON

LINE UNIT (MB202)- Jumper W1 must be in. SWB of E26 must be
in the OFF position.

MISCELLANEOUS
EXECUTION TIME

All DHCll dcvncc diagnostics will give an "END PRSS’ mcssn?
{provid 1ng errors and swl2=0) within 4 mins. This is
assuuxn Wil= 1 (DELETE ITERATIONS) is set to give the fastest
possible execution. The actual execution time depends greatl
on thc POP11 CPU configuration and the amount of ncmorg in the
system.

PASS COMPLETE

NOTE: EVERY time the program is started; thc tests will run
as_if SW1l (delete iterations) uas u =1). This is to
'VERIFY NO HARD ERRORS’ as soon as . Therefore the
first pass -EACH TIME PROGRAM IS STRRTED- will be a '"QUICK
PASS’ uniil all DMCll's in system are tested. When the
diagnostic has completed a pass the following is an example of
the print out to be ezpected.

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

NOTE: The pass count and error counts are cummulitive for
each DMCL1 that is rannini, and are set to 2ero only
when the dxagnostx: is s ar Therefore after an
overnight run for ecxam thc total passes and errors
for cach DMC1! since ¢ c anostxc was started are
reflected 1n PASSES: and ER ORS:

PAGE :
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KEY LOCATIONS

RETURN (12!14) Contains Lhe address where program will return
when iteration count is reached or if loop on
test is asserted.

NEXT (1216) Contains the 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_ito the DOMCll
currcntla bein tested. EXAMPLE:  (RUN)
13C2,0000000001000000 Means that DMCI1 no.06
is the DMCL1 now running.

DMCROO-DMCR1?

DMSTOO-DMSTL?7

(1500)-(1640)
These locations contain the information needed
to test up to 16 (decimal) DMClls scaucntialﬂ.
they contain the CSR,VECTOR an STATOS

congcrnxng the configuralion of each DMCII.

DMACTV (1306) Each bit set in this location indicates that
the associated DMCl]l will be tested in turn.
EXAMPLE: (DMACTV) 1276-/0000000000011111 means
that DMC11 no. _00, é e Y u66 Bc tested.
EXAMPLE: (OMACTY) ' 1276/0000000000010001 Means
that DMC11 no. 00,04 will be tested.

DMCSR (1404) %ontains the CSR of the current DMCIl wunder
est.

"STATUS TABLE' (1S00-1640)

The table is filled by AUTO SIZING or by the manual parameter
input (?ucstions) as acscribcd prcvious,g. Also if desired by
user; the locations may be altered by hand (toggled in) to
suit the specific configuration.

The cxanglc status nng shown below contains information for
two DMC11’'S. the table can contain up to 16 DMCIL'S.
Fo{louing the map is a description of the bits for ecach map
entry

MAP OF DMC11 STATUS

PC CER  STATL STAT2 START3

001500 160010 145310 177777 000000
001510 180020 016320 0CCOOO 000000

PRGE: 0CIC
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Each map entry contains words which contain the status
information ’o 1 DﬂCll The PC shows uhcrc in core memor
thc irst of the 4 words is. In t g:anplc above the firs
status is in locations, 1500 1502, 1504, and 1506. The
stcnnd DMC status is located at 1510 1512 1514 and 1516.
Ih;l information contained in each 4 uord entry xs defined as
allows:

CSR: Contains DMC11 CSR address

STAT1: BITS 00-08 IS DMC11 VECTOR ADDRESS
BIT15=1 MICRO-PROCESSOR HAS CRAM
BIT15=0 MICRO-PROCESSOR HAS CROH
BITl4=1 TURNRROUHD CONNECTOR ON

B30 MOneONT T 1o o MBss
BITISo] CINE UNIT 13 AN MBS02

BIT12=1 NO LINE UNIT
BITS 09-11 IS DMC11 BR PRIORITY LEVEL

STATE: LG EVTe s SAITCH PaCa2  (BiG7a B0OT ADD)

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

PAGE:
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METHOD OF AUTO SIZING
FINDING THE CONTROL STATUS REGISTER.

The auto-sizing routine finds a DMCl1 as follsws: It starts
at address 160000 and tests all address in jacrements of 10 up
to and including 2ddress 167760. If the address does not time
out, the follewing is done, the first CRCM address is writien
al then it is read back. If ii contains a =1 or
125252 or 53220 a DMC11 oi KMCll has been found, if not, the
address is updated by 10 and lhe search continues. A -1
xndxcatcs a DMCll "with no CROM, a 125252 indicates a KMCll
with CRAM and a 63220 indicates a DMCL1 with the DOCMP CROM.
Further tests are performed at this point to determine which
line vaat, if any, is installed, if a loop-back connector_ s
insialled and various swilch sc!lxn?s on the line unit.
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. Al1 DMCll’s in_ the “stcn will be found by the
auto-sizer. If it does not find a D Cll the diagnostic “must
be restarted an* the questions answered

FINDING THE VECTOR AND BR LEVEL

The vector area (address 300-776) is filled_ with the
instruction IOT and *.42' (next address). The processor
status is started at 7 and the DMC is programmed to xntcrrupt
The PS ls lowered by 1 until the 2"% in!crru!ts, a del a? is
made and if no int crup! occures at PS level because

bad DMCI1) the p rogral assumes vector address 300 at BR lcvcl
S and the problem should bc fized in the diagnostic. Once the
problem is I:xcd thc gran should be re- sctus Again to get
correct vector. an xnl rupl occured; the addreds to which
the DMCLl xntcruptcd to is picked up and reported as the
vcctor NOTE: if the vector reported is not the vector set
gp by you; there is a problem and AUTO SIZING should not be
one.

SOFTWARE SWITCH REGISTER

If the diagnostic is run on an 11704 or other CPU without a
switch register then a software switch rc?xslcr is used to
3llow user"the same switch oplions as descr bcd prcvlouslg
If the hardware swilch register_does not exist or if one s
and it contains all ones (177777) this software switch
register is used.

Control:

To obtain control at any allowable time dur:na execution of
the dla nostnc the operator ¢ p6¥ on the conscle
terminal !board As Soon as thi recognized, by
the diagnostic, the following message will bc displayed:

u
is
0

PAGE :
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SWR=XXXXXX NEW?

Hhcrc XXXXXX is the current contents of the software switch

ister in octal. The software control routine will then
nu it opcrltor action. At which time the operator is required
to t, one or_ more of the legal characters: 1) 0 -7, 2)
line Teed(<LF>), 3) carriage rcturn(<CR)) or H) control-U
(CTRL U). No check is made for c? f the input
character is not a <LF>, <CR>, or CTRL U it ls assuncd to be
an octal digit.

To change the contents of the SSR the operator simply types
the new desired value in octal - leading 2¢ros need nol be
typed. And terminates the input string with a <CR> or <LP>
dépending on the program aclion desired as described bclou.
The inpul value will be truncated lo the last B dx?lts !pcd
At least one digit must be typed on any ngcn nput siring
prior to the terminator before a changc to"the SSR will occur.

When the input string is terminated with a <(CR> the diagnostic
will continue_ execution from the point at which "it was
interrupted. If a <CR> is the only thing_ typed the pro ram
will continue without changing the SSR. "The <(LF> differs Irom
lg: <CR>EBH restarting the program as if it were restarted at
address .

If a CTRL U is ty ch at an oxnt in the input string prior to
the terminator xn; va ue u:ll be disregarded and the
prompt displayed (SR XXXXX NEW?).

To set the SSR for % slartxn suxtchcs, first load the
diagnostic, ther hit CTRL G, thcg start the diagnostic.

—— e —— —
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DZOMH LST

162k

1666

1700

1737

1783

1820

1866

1314

1982

2022

coe

DECDOC VER 00.04

MAINDEC-11-DZDMH-A _ DMC11 LOCAL CROM, JUMP, AND FREE RUNNING TESTS

COPYRIGHT 1976, DIGITAL EQUIPMENT CORP., R?NRRD MRSS. 01754

FHHHHEHHEHHHHHHHHHHHEEEEE. TEST | HHHHHHEEEHHHHE R
TEST OF BR_RIGHT SHIFT

VERIFY THAT A DEST OF BR RSH (011) OF A MICRO-INSTRUCTION
SHIFTS THE RESULTING BR DATR RIGHT ONCE.

FERREERERERRRRRRERRRRRRRNE TEST 2 MR R R AR R R ES
IOP CRAM WRITE/RERD TEST
FLORT A 1 THROUGH EACH CRAM LOCATION

FEERERERREXEERRRERERRERERE TEST 3 EHEREREERFRRRXERERERXRXRARLE

IOP CRAM WRITE/READ TEST
FLORT A O THROUGH EACH CRAM LOCATION

FEREFEERRRRERRRRXRERRRRERE TEST Y ERERREXEXXERXXERXERFRRERERSE

I0P CRAM DUAL ADDRESSING TEST
WRITE EACH ADDRESS INTO ITSELF,READ EACH
ADDRESS TO VERIFY CORRECT ADDORESSING

EEERRRRRRRRRRERRRRRRRRRRRE TEST S HHHHHHHHHEHENERHHER IR R AR
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.

FEREFRERERFERFRRERXREREREE TEST B FHEXRERRFRERFRFREFRERRRERER

IOP MAIN MEMORY TEST
FLOAT A 1 THROUGH ALL MAIN MEMORY LOCATIONS

FREERRFRERRERRRRREXRXRRREE TEST 7 HHFHERHERHEREERHERIERERHEEE

IOP MAIN MEMORY TEST
FLOAT A O THROUGH ALL MAIN MEMORY LOCATIONS

&§¢§§§*§!§§§§§§§§§§4&ll*** TEST 10 #¥HEHHEHHHHHHHHHEEEERE R RE
I0P MAIN MEMORY DUAL ADDRESSING TEST

LOAD ERCH MEMORY LOCATION WITH ITS OWN ADDRESS

READ BACK EACH LOCATION TO VERIFY CORRECT RDDRESSING

;3;&;;;&¥E§§§i§§§§§§§§§§§i TEST 1] EEEEREXEEEXEERREXRRBEBERRERE
PERFORM DUAL RADDRESSING TEST
USING MAR AUTO-INC FERTURE

FHHHHHHHHEE R TEST 12 #HBEHHHHEEHER R R R R RRRRRERERE
IOP (CRAM) ODT BITS TEST

LOAD MAR WITH A O INC MAR UNTIL IT OVERFLOWS (2000 TIMES)
VERIFY THAT IBUS#* 10 BITS IS SET ONLY WHEN MAR BIT B IS A ONE
AND THAT IBUS# 10 BITE IS SET ON MAR OVERFLOW(2000)

14-DEC-76 16:37

PAGE 02 PAGE: 001S
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DZOMH LST

2083

2086

2132

2189

ce42

2298

2354

2410

2466

esee

2578

D02

FREXEERRFRERBRELXRFREXRRRE TEST 13 HFHERRRRRRFRRERRRERERELRERS

CROM READ TEST
THIS TEST RERDS EACH ROM LOCATION AND COMPARES

IT T0_ A SOFTWARE DUPLICATE OF THE CROM. THIS TEST
ALSO TESTS THE JUMP(I) MICRO-PROCESSOR INSTRUCTION.

EHEHERREHEHHHHHHHHHHEE TEST 14 HHHHHRERRE RN RN R R R R R R
CROM TEST OF JUMP(I) NEVER MICRO-PROCESSOR INSTRUCTION.
PERFORM_THE JUMP INSTRUCTION

VERIFY THAT THE JUMP DID NOT OCCUR BY RERDING

THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE).

EFRREHHRRERERRRRRRRRRRRNNEE TEST 1S HHMHHHHEHEHE RN R AR H AR
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

FEEEFERREREFERRRRERXEREREE TEST 16 HHBRHHENHERRREEEEEEEEEEEEEER
CROM TEST OF JUI'P(I) ON C BIT ser mcno-mocssson INSTRUCTION.
SET THE C BIT, PERFORM THE JUMP ngf

VERIFY THE JUMP BY RERDING THE CONTENTS or 1’}£ NEW ROM PC

EREEEERXEERRXRERRERERERAEE TEST 17 HHHEHHHHEEEEEEEEEEE RN E %% %%
CROM TEST OF JUMP(I) ON Z BIT SET HICRO-PROCESSOR INSTRUCTION.
SET THE Z BIT, PERFORM THE JUMP INSTRUCTI

VERIFY THE JuMP BY READING THE CONTENTS OF ?HE NEW ROM PC

EREREXBERFEERXXXEEFREXREEEE TEST 20 HHHHHEHEEEEEEEEEEREEEELERER
CROM TEST OF JUHP(I) ON BRO SET HICRO-PROCESSOR INSTRUCTION.
SET THE BRO PERFORM THE JUMP INSTRUCTI

VERIFY THE JUHP BY READING THE CONTENTS OF THE NEW ROM PC

ERREFRRERERRRREREXRXREXEEE TEST 21 HHERREREREREXEEREXEREXEEEEF
CROM TEST OF JUMP(I) ON BR1 SET HICRO-PROCESSOR INSTRUCTION.
SET THE BR1 BIT, PERFORM THE JUMP INSTRUCTION

VERIFY THE JUMP'BY RERDING THE CONTENTS OF THE NEW ROM PC

FERRFERFRERERER R RN RRX2E TEST 22 BRI RN B R R R A AR AR R B R BT EY
CROM TEST OF JUMP(I) ON BRY SET ICRO-PROCESSOR INSTRUCTION.
SET THE BRY BIT, PERFORM THE JUMP INSTRUCT

VERIFY THE JUMP'BY RERDING THE CONTENTS OF mt NEW ROM PC

EREREERRRERERERRERRRRERERE TEST 23 H3HHHEHEEEEEEEEEEEEEEEEEER 2R
CROM TEST OF JUMP(I) ON BR7 SET HICRO-PROCESSOR INSTRUCTION.
SET THE BR7 BIT, PERFORM THE JUMP INSTRUCTION

VERIFY THE JUMP’BY READING THE CONTENTS OF THE NEW ROM PC

EEEHHHHHHHEEHHHE R TEST 24 HHHHEHERE R R AR RN R R R
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).

DECDOC VER 00.04
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2635

2892

2749

2806

2863

2920

2926

c382

EO2

FREREERRRRRRRRRRERH RN TEST 25 FHEREEEERERERRERRRRRERERRS
CROM TEST OF JUMP(I) ON Z BIT SET MICRO-PROCESSOR INSTRUCTION.
CLEAR THE Z BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THAT THE' JUMP DID NOT OCCUR BY RERDING

THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREHENT BY ONE).

REERFREERERERRRXERRXXFREEE TEST 20 HHHHEHHEHEINENEEE R 232 5% % %

gnog T%ST oF JurIm) ON Bgﬁo %: HSR? § 285 INSTRUCTION.
vL'ExFY ?EmWrE }ﬂnFE EF NOT gua av
THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE).

FFAREFEFBABH SRR LRI FF B8R T ST 27 AUPBLEFRLP PV L RE R R PR LSRR R R SRS
CROM TEST OF JUMP(I) ON BR1 SET MICRO-PROCESSOR INSTRUCTION.
CLEAR THE BR1 BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THAT THE J(MP DID NOT OCCUR BY READING

THE CONTENTS OF THE NEW ROM PCC(IT SHOULD INCREMENT BY ONE).

FELPEPLPL PR L LR BRRERESER TEST 30 HEEPEREFF AP S B RSB AR LR AR ELE
CROM TEST OF JUMP(I) ON BRY SET MICRO-PROCESSOR INSTRUCTION.
CLEAR THE BRY BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THAT THE JOMP DID NOT OCCUR BY READING

THE CONTENTS OF THE NEW ROM PCCIT SHOULD INCREMENT BY ONE).

FEERERERRREXXXRRERERXFRERE TEST 1 2RI 1 EEREEEER 1R
CROM TEST OF JUMP(I) ON BR7 SET MICRO-PROCESSOR INSTRUCTION.
CLEAR THE BR7 BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THAT THE JOMP DID NOT OCCUR BY RERDING

THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE).

DECDOC VER 00.04

EEREHEEEEREEH R RN AR TEST 32 HHHHHHHEEERRRRRRERRRRRRRERE
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 IS AT. THIS INSTRUCTION LORDS 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 CONTRINS A 37

ittt tssazsat sttty syl TE¥ 83 R R RS
cnnn TEST 0FJﬂggP§§%TthRYS MICRO-PROCESSOR INSTRUCTION.

YERIEE I A 01D IR B 9SG T T

b e S 8 T S P o1 M o
e ot 1 ek 1 R T T B
THEN PORTH HILL CONTRIN'A" 3

14-DEC-76 16:37
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3041

3103

3165

3227

3289

FO2

FEUEFEREERERERREREERERERERE TEST 34 EERXXRRERERRXRFREEEREEEERES
CRAM TEST OF JUMP(I) ON C BIT SET mcno-mocssson INSTRUCTION.
SET THE C BIT, PERFORM THE JUMP INSTRUC

VERIFY THE JUMP DID OCCUR BY CLOCKING THE msnucnon

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 WRS UNSUCCESSFUL

THEN PORTY WILL CONTRIN'AR 37

FEEFFREFFERRRRREERRERRRERE TEST 3G 3333033333 363636 %3 33 % % % ¥ % X
CRAM TEST OF JUMP(I) ON Z BIT SET HICRO-PROCESSOR INSTRUCTION.
SET THE Z BIT PERFORH THE JUMP INSTRUCTI

VERIFY THE JUMP DID OCCUR BY CLOCKING THE Iﬁsnucnon

IN THE LOCARTION IT IS AT. THIS INSTRUCTION LOADS THE

BR WITH THE LOWEST B BITS OF THE CRAM PC. AT THIS POINT

THE BR DARTA IS MOVED TO PORTY. IF THIS DATA IS CORRECT,

THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL

THEN PORTY WILL CONTRIN'A 37

FEEREREFRRRXXXEREXXEREREEE TEST 36 HHEHHXREREEEEEEREREEEEEERER
CRAM TEST OF JUMP(I) ON BRO SET HICRO-PROCESSOR INSTRUCTION.
SET THE BRO BIT, PERFORM THE JUMP INSTRUCTIO

VERIFY THE JUMP'DID OCCUR BY CLOCKING THE INSkUCTION

IN THE LOCARTION 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 PORTHM. IF THIS DATA IS CORRECT,

THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL

THEN PORTY WILL CONTAIN'AR 37

FEERERERFEFEREERERRRRRRERE TEST 37 HHHHEHEEEHEEEEEEEEEEREXERR
CRAM TEST OF JUMP(I) ON BR1 SET HICRO-PROCESSOR INSTRUCTION.
SET THE BR1 BIT, PERFORM THE JUMP INSTRUC

VERIFY THE JUMP'DID OCCUR BY CLOCKING THE mshucnon

IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE

BR WITH THE LOWEST 8 BITS OF THE CRAM Pr.. AT THIS POINT

THE BR DATA IS MOVED TO PORT4. IF THIS DATR IS CORRECT,

THE JUMP WAS SUCCESSFUL, IF THE JUMP WRS UNSUCCESSFUL

THEN PORTY WILL CONTRIN'A 37

EEEEERERFRRXXEREXEXXREXEXEE TEST SO HEXRERXREREREEREREHREEEREER
CRAM TEST OF JUMP(I) ON BRY SET HICRO-PROC SSOR INSTRUCTION.
SET THE BRY BIT, PERFORM THE JUMP

VERIFY THE JUMP'DID OCCUR BY CLOCKING THE INSﬁUCTION

IN THE LOCATION IT IS AT. THIS INSTRUCTION LOARDS THE

BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT

THE BR DATA IS MOVED TO PORTY. IF THIS DRTR IS CORRECT,

THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL

THEN PORT4 WILL CONTAIN'A 37

DECDOC VER 00.04

14-DEC-76 16:37
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3351

3413

3475

3537

354e

3599

GO2

FEREERRERBEEEREREREERXXEEE TEST Y1 HEHEHEHHEEEEEEEREEEEEEEEEEE
CRAM TEST OF JUMP(I) ON BR7 SET nxcno-vnocssson INSTRUCTION.
SET THE BR7 BIT, PERFORM THE JUMP INSTRUCTIO

VERIFY THE JUMP'DID OCCUR BY CLOCKING THE mshucnon

IN THE LOCATION IT IS AT. THIS INSTRUCTION LORDS 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 WRS UNSUCCESSFUL

THEN PORTY WILL CONTRIN'R 37

FERRERREEBEREREREREERRRERE TEST GO 333553 33 3 3 3 3 3 3 3 3 3 % % % X
CRAM TEST OF Jumm 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 B 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

FEERRRRFRRREFRFRERRERERERE TEST Y3 3333 23333 333 3 % %
CRAM TEST OF JUMP(I) ON Z 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

THEN PORTY CONTAINS A 37

IF THE CRAM PC IS NOT RIGHT,
EEERFRERERRERXXRFRERERRERE TEST YU S35 33833535838 X% 2%
cnm TEST OF .IUI'P(I) ON BRO SET mcno-mocesson INSTRUCTION.

CLEAR THE anong PERFORM THE JUMP INSTRUCTION
RIFY THE JUMP DID NOT OCCUR BY CLOCKING THE INSTRUCTION
IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE

R WITH THE LOWEST 8 ?ns OF THE CRAM PC. AT THIS POINT
HE 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 CONTRINS A 37

EEEERRRRRRREHRERHHE S TEST US HHEEHHHHHHHHHE R R
CRAM TEST OF JUMP(I) ON BRI _SET HICRO-PROCESSOR INSTRUCTION.
CLEAR THE BRI BIT PERFORH THE JUMP INSTRUCT

DECDOC VER 00.04

VERIFY I CRTION T S RT THI Yﬂg%gﬁg%NgﬂTHE IhSTRUCTION
éR HE LOHE% é BITS OF ?HE CRAM Pé. R# TH?S POINT

ms aa onm IS MOVED TO PORTY. IF THIS DATR IS CORRECT
THE CRAM PC IS CORRECT, IF THE CRAM PC IS NOT RIGHT,
THEN PORTY CONTAINS A 37

14-DEC-76 16:37

PAGE 06 PAGE:

acie



3661

4016

4085

4111

DECOOC VER 00.04
EEHHEEHHHHHHHHE O EE TEST HB SRREREREEHHHER AR

iy gqigﬂl ) QN BRY SET I Ro-mgug?onﬁmsmucnon
IN ‘@”%ﬁ" ? 0 8o .%sﬂ}ng!,ggc;m THE_TRSTRUCT ION

THE LOMEST 8 BITS OF T AT THIS POINT
rns BR DATA IS MOVED TO PORTY. xr THIS DﬂTn IS CORRECT
CRAM PC IS CORRECT, IF THE CRAM PC IS NOT RIGHT,

PORTY CONTAINS A 37

FHEHHEHEEEE TEST 47 SHHHHHHHHHHHHHHHH Y
T OF JUMP(I) ON BR? SET HICRO-PROCESSOR INSTRUCTION.
{?"g IT PERFORH HE _JUMP INSTRUCTI

R i I R 2
KITH HE _CRAM PC. QT THIS POINT
TR F TH TR S_CORRECT
CT 1 RIGHT,

% TEST SO EEE¥REREEEEEEEEFEFEELEFEEEE
FREE RUNNING FLAG MODE DATAR TEST

I
& IFY THE RECEIVED DATR
ﬁMcr IS ON LINE UNIT LOOP IS SET.
OLLOWING TESTS ARE FREE RUNNING RND RRE PERF ORHED

RLL
e M L g AL« ——

AIL ON A TIMER IS TOO FAST) THEN YOU MUST
MANUALLY SET BITO br srnra IN THE STATUS MAP.

ERERRREEE TEST Sl EREREEREREEREXEEEEERRERERER

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

l;;lii!::l#g&?!*l&l!il!ill TEST 52 HEEEEERERERERXEREEERELERELE
&N RUNN?NG MODE SEND A MESSAGE LONGER THAN THE RECEIVE
BUFFER, VERIFY THAT R LOST DATA ERROR OCCURS.

BEEHHHHHHHHHHHHHHH e TEST ?3 BREEREERRERERRRRERBRERRERER
T_NON-EXISTENT MEMORY ;an

IN RUNNING MODE, LOARD A SMIT BA THAT WILL TIME OUT

VERIFY THAT A NON-EXISTENT MEMORY ERROR OCCURS

FRERRRRFRFREHEEFRRRRRRRERE TEST SY HERREEREEXEEXXRRERXRERERERE
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

14-DEC-76 16:27
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4160

4204

4248

4288

102

DECDOC VER 00.04

FREFRREFREERERERERERXREEEE TEST S5 HHHXARREEHEEERII N HEE 1% %S
PROCESSOR ERROR TEST

IN FREE RUNNING MODE, DO A BARSE TRANSFER REQUEST AFTER A

BASE HAS BEEN SET UP VERIFY THAT A PROCESSOR ERROR OCCURS.

RRERRERFREREERREERRERRRXEE TEST SO HFHHH 35035052 HHE %S
PROCESSOR ERROR TEST
IN FREE RUNNING MODE DO A RQI WITH AN ILLEGAL 10 CODE
VERIFY THAT A PROCESSOR ERROR OCCURS

N TEST 57 #HHHEEHH0HEHHH R
HALF DUPLEX TEST

IN FREE RUNNING MODE, SET HALF DUPLEX AND L U LOOP

SEND A MESSAGE AND VERIFY THAT THERE ARE No DONES

EEERERFRRREREFRENHERREERRE TEST O S350 3033038 3036 3336 36 36 36 36 3 36 36 36 36 36 3 3 ¢
FREE RUNNING DATAR TEST tINTERRUPT DRIVEN EXERCISER)
THIS TEST REPEATEDLY QUEUES UP 7 RECEIVE BUFFERS AND

7 TRANSMIT BUF;SRS RN? HEC¥ ORTA_WHEN ALL T FEgS
5 ECAVEL TN COONTS KON TROn | 10 {0 o

IS A BINRRY COUNT PATTERN. THE RESUME FUNCTION IS CHECKED IN THIS

14-DEC-76 1B:37
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DZOMH MACY1l 27(1008) 14-DEC-7& 18:32 PAGE 2 PRGE: 0022
DZOMH.P1l  09-DEC-7& 14:59 INTRODUCTION TO DMC11 DIAGNOSCTIC

1

2

3

:

£ : ¥MAINDEC-11-DZDMH-A _ DMC11 LOCAL CROM, JUMP, AND FREE RUNNING TESTS

g :cop IGHT 1976, DIGITAL EQUIPMENT CORP., nn?nnno MASS. 0175Y4

q ’

10 :STARTING PROCEDURE

11 :LOAD PROGRAM

12 : LORD 55

13 : SWR=0 0SIZE DMC11

19 :Sl07=1 USE CURRENT oncxx PARAMETERS

is 3200'15752P”T NEW DMC11 PARAMETERS

19 EPR WILL TYPE ”HRINDEC 11-DZDMH-A  DMC11 LOCAL CROM, JUMP, AND FREE RUNNIN
18 ;PROGRAM WILL TYPE STATUS MAP

18 PROGRAM WILL TYPE “R" ro INDICATE THAT TESTING HAS STARTED
29 AT THE END OF R Pnss PROGRAM WILL TYPE PRSS COMPLETE MESSAGE
21 ‘AND THEN RESUME ; STING
gg ' SUBSEQUENT RESTARTS WILL NOT TYPE PROGRAM TITLE
24
35
26

Sg ;SWITCH REGISTER OPTIONS
ca &
30 100000 SW15=100000 :=1,HALT ON ERROR
31 040000 SW14=40000 :=11LOOP ON CURRENT TEST
32 020000 SW13=20000 :=1) INHIBIT ERROR TYPEOUT
33 010000 SW12=10000 :=1 DELETE TYPEOUT/BELL ON ERROR.
ke 004000 SW1 1=4000 =] INHIBIT ITERATIONS
35 002000 SW10= :=1 ESCAPE TO NEXT TEST on ERROR
001000 SW09=1000 =1 LOOP WITH CURRENT DATA

37 000400 SWOB8=400 :=]1.L00P ON ERROR

3 000200 SW07=200 121 USE CURRENT DMC11 PARAMETERS, =0,ARUTOSIZE onc'x
33 000100 §58§=$S° 121, HALT BEFORE CLOCKING MICRO-PROCESSOR INSTRUCTI
4] 000020. SWo4=20

42 000010 SW03=10 :RESELECT DMC11°'S TO BE TESTED (ACTIVE)

43 000004 = :LOCK ON TEST SELECT

e 000002 SWo =2 :RESTART PROGRAM AT SELECTED TEST

4z 600001 SW00=1 ' INPUT DMC11 PARAMETERS

——— ——— <R —



DZDMH

MRCY1]1 27(1006)

DZCMH.P11 09-DEC-75 |

00
000001
000003
000004

000006
000007

177776
001200

005746
005726
010046
012600
024646
022626

000002
000001

IH-DEC-?B 16:32_ PAGE 3
4:59

KO2

GENERAL DEFINATIONS AND EQUIVALENCIES

;REGISTER DEFINITIONS

RO=%0
Rl=%1
Re=%2
R3=%3
RY4=%4
RS=%5
SP=%b
PC=%?7

"

; GENERAL REGISTE
i GENERAL REGISTER

s GENERAL REGISTER

s GENERAL REGISTER

s GENERAL REGISTER
;GENERAL REGISTER

s PROCESSOR STACK POINTER
; PROGRAM COUNTER

; LOCATION EQUIVALENCIES

PS=177776
STACK=1200

; PROCESSOR STATUS WORD
;START OF PROCESSOR STACK

; INSTRUCTION DEFINITIONS

PUSH1SP=5746
POP15P=57¢26

PUSH2SP=246
POP2SP=22626

; DECREMENT PROCESSOR STACK 1
s INCREMENT PROCESSOR STACK 1
iSAVE RO ON STACK

sRESTORE RO FROM STACK
;DECREMENT STACK TWICE

: INCREMENT STACK TWICE

1 WORD
1 WORD

.EQUIV EMT,HLT ;BASIC DEFINITION OF ERROR CALL

BIT DEFINITIONS

000D 0D 00 O DM O MDD D Mo -
e L e e e e T e e e e L L ==

PRGE :

00e2



DZOMH MACY1l 27(1006) 14-DEC-76 16:32 PAGE Y4 PAGE :
DZOMH.Pi1  09-DEC-7& 14:59 TRAPCATCHEE FOR UNEXPECTED INTERUPTS

]

13§ : :ll!ll!*i!l!!!!llﬂ!!ll!l!llll!il!!l!!!!!!***l*l!!!llii*!i!!!il*!*l!!

101 ' : TRAPCATCAER FOR ILLEGAL mvsnaums

165

—
BN N E LR ODB TR

R

SBBUCTRREBRVLBIBNRRE

ey
W+

[ (o
0o
-
n

1200

000137

00437

104
001200

177878

LO2

by s

LOOKS LIKE “PC+2 HALT"
¢ R R

=n
STHNDRRD INTERRUPT VECTORS

éssnn. :POWER FAIL m:\réten
3o i SRRVICE AT bR
% jgERvIcE 7 LE:E DISPATCH SERVICE
- 340 &nvmc’t n' 7 '&vm. ;
" o ;SAVE FOR ACT-11 OR Y0P
'RETURN ADDRESS IF UNDER ACT-11 OR XXDP
0 :SAVE FOR ACT-11 OR XXDP
- SENDAD :FOR USE WITH ACT-il OR XXDP
B 0 sACT-11 PROGRAM CHARACTERISTICS
=174
: :SOFTWARE DISPLAY TER
RhRE: 0  20F TWARE SWTTCH REGISTER
.=200
002002 IMP .START :G0 TO START OF PROGRAM
" ?0?
Q40515 047111 HT* LE: .ASCII <«377>¢12>/MAINDEC-11-DZDMH-R/<377>
041515 030461 "ASCIZ /DMC11 LOCAL CROM, JUMP, AND FREE RUNNING TESTS/<377)
.=1200

INDIRSCT POINTERS TO SWITCH REGISTER AND LIGHT DISPLAY

G 78

goz4

. ———— -
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DZDMH  MACY1l 27(1006) I4-DEC-76 1b:32 PRGE S PAGE: 0025

DZOMH.P1l  (09-DEC-76 14:59 PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS.
%qq INDIRECT POINTERS TO TELETYPE VECTORS AND REGISTERS
147 '
ius DBiSBe 17728l &8382 155283 i TELETVPE KEVBOARD GAYA SUFFER - ot
150 021210 177564 TPCSR: 177564 s TELEPRINTER CONTROL REGLSTER
igé 001212 177566 TPDBR: 177566 ' TELEPRINTER DATA BUFFE

PROGRRH CONTROL PARAMETERS

RSN INIFEREPUREE EEER

88 8888888888888888888886888

— — B e Bt Bt B s et s ot ot Pt Bt 2 Pt B o bt s e ol Pt s P e Pos

RREERC S B ESRATERCE 30 et 1

,PROGRRH VARIABLES
: -

gaf”

CLKX:

v
D
3
* O—-000000000000000000

aBBSESRDSRENEXT TE§?°$00EETEXECUTED
ﬂBﬂBEESoF%ERS%Sﬁs‘Wﬁ"EuBBEm TEST WILL B

sNUMBER OF ITEREATIONS COMP
uur&n O pE?seé"cmSEﬁEB

PC OF LRST ERROR CRLL

8HI£$H§S AT OSEGEROGRQH

STRCK POINTER ST
: PROGRAM COUNTER S

™
HIGHEST LOCATION FOR NPR’S )
,DHCll SELECTED ACTIVE.

{ORICINAL ACTV  DEVICES
Poxnnaksro RUNNING DEVICE.

; TRBLE POINTER.
s TRBLE POINTER

. —

- —— P — .



DZDMH  MACY1l 27(1008)

14-DEC-76 16:32_ PAGE 6

NO2

. — o — ————— . —— G S . o —— . — o —. —" — i — . . . i . e

; PROGRAM INITIALIZATION FLAG
sERROR_OCCURED FLAG

:LOCK ON_CURRENT TEST FLAG
sQUICK VERIFY FLAG.

sON FIRST PASS OF EACH DMC11 ITERATIONS WILL BE

;DEFINITIONS FOR TRAP SUBROUTINE CALLS

AN BE FOUND
s IN THE TABLE IMMEDIATLY FOLLOWING THE DEFINITIONS
--!ll!l!illlllllll!lll!llllilll!!illI!i!li!ll!lll!i!ilil!*iil!ill!ll!!

TO SCOPE LOOP AND ITERATION HANDLER
TO LOOP ON CURRENT DATA HANDLER

TO TELETYPE OUTPUT ROUTINE

TO ASCII STRING INPUT ROUTINE

TO INPUT ERROR HANDLER

TO NUMERICAL DATA INPUT ROUTINE

TO REGISTER SAVE ROUTINE

TO REGISTER RESTORE ROUTINE

T0 DATA OUTPUT ROUTINE

T0 DATA OUTPUT ROUNTINE WITHOUT CR/LF.
T0 ISUE A MASTER CLEAR

TO DELAY

TO CLOCK ROM ONCE

TO CLK DATA

TO DELAY A CLOCK TICK

DZDMH.P11  (09-DEC-7& 14:59 PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS.
197
i s PROGRAM CONTROL FLAGS
200 .
201 001324 000 INIFLG: .BYTE O
202 001325 000 ERRFLG: .BYTE O
203 001326 000 LOKFLG: .BYTE O
% 001327 00C QV.FLG: .BYTE O
206 .EVEN
207
208
ggg :POINTERS TO SUBROUTINES C
1
513
513
1§ 001330 mm?
218 104400 RAP+0 s CALL
Si3 00130 Oon: SCOP1=TRABS Y - CALL
519 001332 ﬁggam’l 5 .sc&u ]
219 104402 TYPE=TRAP+2 s CALL
. ooasn msra-mégrpe CALL
555 001336 583722 - .mgr '
223 104404 INSTER=TRAP+4 s CALL
gsg 001340 nhl TER
PARAM=TRAP+ s CALL
226 001342 604102 P
227 ik 104406 SAVOS=TRAP+6 s CALL
SSS ?8:33; msos:mhggr s CALL
230 001346 004342 .RESOS
231 mg;g convnrsrmmg s CALL
535 001350 CONVRT
104411 CNVRT=TRAP+11 s CALL
234 001352 004400 e cngna g
zlm .
S§ 001354 68?3% MST éua .
237 109413 DELAY=TRAP+13 s CALL
8 oo e - -
3 Ll
240 001360 605»4% nonéu( ;
241 10941 DATACLK=TRAP gés s CALL
zqg P 0354::5“ TIMER rnnp+ CALL
z .
% 001364 6055&3 ré :
246
247

; CREEENEEREREFRERRRRRERERRERRRFRRRRERERRERERERRRRERRERERRFRRRFRFERRRER

. ———— ——— W — — — e ——— - ———



DZOMH _ MACY11 27(1006)

DZDMH.P11 09-DEC-7¢ 1
248
249
es0
esl
252 001366 000000
es3 001370 000000
es4 0C1372 000000
255
25b
257
258
259 001374 000000
60 001376 000000
ebl 001400 000000
b2 001402 000000
263 001404 000000
24 001406 000000
c6S 001410 000000
ebb 001412 000000
267 001414 000000
268
269
270
e7l
272 001416 000000
273 001460
e74
275
276
44
278 001500
279 001500
280 001500 000001
e81 001502 000001
282 001504 000001
sga 001506 000001
28S 001510 000001
86 001512 000001
287 001514 000001
ggg 001516 000001
290 001520 000001
291 001Se2 000001
292 001524 000001
gga 0015¢6 000001
295 001530 000001
2% 1532 000001
297 1534 000001
ggg 00153 000001
300 001540 000001
301 001542 000001
302 001544 000001
303 001546 000001

BO3

IH-DEC 76 16:32 PAGE 7
4:59 PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS.

;DOMC11 CONTROL INDICATORS FOR CURRENT DMCL1 UNDER TEST

P e o - D D D - - - ———————

STAT1: O
STRTZ: O
STRT3: O

;OMC11 VECTOR AND REGISTER INDIRECT POINTERS

;POINTER TO DMCI R INT CTCR
IPOINTER 10 DHCI] RECEIVER INTERRUPT SERVICE Ps
POINTER 10 DﬂCll TRANSMITTER INTERRUPT VECTOR
;POINTER TO DMC11 TRANSMITTER
sPOINTER TO DMC11 CONTROL STATUS REGISTER

R TO DMC11 CONTROL STATUS REGISTER HIGH BYTE.
;PO R TO DMC11 CONTOL OUT REGISTER
:POINTER TO DMCL1 PORT REGISTER(SEL 4)
:POINTER TO DMC11 PORT REGISTER(SEL b)

MRVEC:
MRLVL:

: POINTE
INTE

o

X

O

w

o]
O00000000

DMPOG :
; TEMP STORARGE

TEHP: 0
=. 440

;DMC11 STATUS TRBLE RND RDDRESS HSSIGNHENTS

PAGE :

INTERRUPT SERVICE PS

; CONTROL STATUS REGISTER FOR DMCll NUMBER OO
;VECTOR FOR DMC11 NUMBER 0O
;:DDCMP_LINE® FOR DMC11 NUMBER 0O

;CONTROL _STATUS REGISTER FOR DMC11 NUMBER Cl
;VECTOR FOR DMC11 NUMBER 0l
:DOCMP LINE® FOR DMC11 NUMBER 01

;CONTROL STARTUS REGISTER FOR DMC1l NUMBER G2
:VECTOR FOR DMC11 NUMBER 02

FOR DMC11 NUMBER 02
; CONTROL STATUS REGISTER FgR DMC11 NUMBER 03

;DOCMP LINES FOR DMCL1 NUMBER 03

;CONTROL STATUS REGISTER FOR DMC11 NUMBER 04
;DOCMP LINE® FOR DMC1l NUMBER 04

=1500

DM.MAP:

DMCROD: .BLKW 1

OM2200: [BLKM 1

DMS300: .BLKW 1 :3R0D STATUS WORD
DMCROl: .BLKW 1

DMS101: .BLKW 1

DMS201: .BLKW 1

DMS301: .BLKW 1 :3RD STATUS WORD
DMCRO2: .BLKW 1

DMS102: .BLKW 1

DMS202: .BLKW 1 DOCHP L%FEO
DMS302: .BLKW 1 :3RD

DMCRO3: .BLKW 1

DMS103: .BLKW 1 :VECTOR FOR DMC11 NUMBER O
DMS203: .BLKW 1

DMS303: .BLKW 1 +3RD STATUS WORD
DMCROY: .BLKW 1

OMS104: .BLKW 1 :VECTOR FOR DMC1l NUMBER 04
DMS204: .BLKW |

OMS304: .BLKW | :3RD STATUS WORD

0027
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304
305 001SS0 000001 DMCROS: .BLKW 1 ; CONTROL _STATUS REGISTER FOR DMC11 NUMBER 0S
306 001552 000001 DMS10S: .BLKW 1 sVECTOR FOR DMC11 NUMBER 0S
307 001554 00000l DMS20S: .BLKW 1 ;DDCMP_LINE® FOR DMC11 NUMBER 05
% 001SSe 000001 DMS305: .BLKW 1 :3RD STATUS WORD
310 001560 000001 DMCROG: .BLKW 1 ;CONTROL STATUS REGISTER FOR DMC11 NUMBER 06
311 00iSe2 00 8!19 106: .BLKW 1 :VECTOR FOR DMC11 NUMBER 06
dl2 001564 000001 MS206: .BLKW 1 :DOCMP LINE® FOR DMC11 NUMBER 06
gia 001Se6 000001 DMS306: .BLKW 1 :3RD STATUS WORC
315 001570 000001 DMCRO?: .BLKW 1 ; CONTROL STATUS REGISTER FOR DMC11 NUMBER 07
316 001572 000001 DMS107: .BLKW 1 sVECTOR FOR DMC11 NUMBER 07
317 001574 000001 DMS207: .BLKW 1 ;DDCMP LINE® FOR DMC11 NUMBER 07
g}g 001576 000001 DMS307: .BLKW | :3RD STATUS WORD
320 001600 000001 DMCR1O: .BLKW 1 ;CONTROL STATUS REGISTER FOR DMC1i NUMBER 10
321 001602 000001 DMS110: .BLKW 1 :VECTOR FOR DMC11 NUMBER 10
322 001604 000001 DMS210: .BLKW 1 ; DOCMP LIFEI FOR DMC1l NUMBER 10
gaaa 001606 000001 DMS310: .BLKW | ;3RD STATUS WORD
325 001610 000001 DMCR1l: .BLKW 1 ;CONTROL STATUS REGISTER FOR DMC11 NUMBER 11
326 00lbl2 000001 DMS111: .BLKW 1 :VECTOR FOR DMC11 NUMBER 1
327 001614 000001 DMS2ll: .BLKW 1 ;DDCMP LINE® FOR DMC!l MII'BER 11
ggg 001616 1 DMS311: .BLKW 1 :3RD STATUS WORD
330 001620 000001 DMCR12: .BLKW 1 ;CONTROL STATUS REGISTER FOR DMC11 NUMBER 12
331 00le22 000001 DMS1lg: .BLKW | sVECTOR FOR DMC11 NUMBER 12
332 001624 000001 DMS212: .BLKW 1 ; DDCMP LI’!! FOR DMC11 NUMBER i2
3% 00lect 000001 DMS312: .BLKW I :3RD STATUS WORD
335 001630 l DHCng: .&KH l ; CONTROL _STATUS REGISTER FOR DMC11 NUMBER 13
336 001632 000001 DMS113: .BLKW | :VECTOR FOR DMC11 NUMSER 13
337 001634 000001 DMS213: .BLKW 1 ;DDCMP LINES FOR DMCL1 NUMBER 13
g% 001636 000001 DMS313: .BLKW 1 s3RD STATUS WORD
340 001640 000001 DMCRIY: .BLKW I ; CONTROL STATUS REGISTER FOR DMC11 NUMBER 14
341 001642 000001 DMS114: .BLKW | sVECTOR FOR DMC11 NUMBER 1
42 001644 000001 DMS214: .BLKW 1 DDCPP L%PEO FOR DMCL11 NJPBER 14
g:a 001646 000001 DMS314: .BLKW 1 ; 3RD
245 001650 000001 DMCR1S: .BLKW 1 ; CONTROL _STATUS REGISTER FOR DMC11 NUMBER 1S
34 001652 000001 DMS11S: .BLKW 1 ;VECTOR FOR DMC11 NUMBER 15
347 001654 000001 DMS21S: .BLKW | la)gof‘l’ hll!l FOR DMC11 NUMBER 1S
33:% 001656 000001 DMS315: .BLKW 1 US WORD
350 001660 000001 DMCR16: .BLKW I ;CONTROL STATUS REGISTER FOR DMC11 NUMEBER 16
351 00leee 000001 DMS116: .BLKW 1 sVECTOR FOR U‘lC 1_NUMBER 16
352 001664 000001 DMS216: .BLKW 1 ; DOCMP LIPEI OMC1l WR 16
3553 00lebb 000001 DMS316: .BLKW 1 ;3RD STATUS WORD
355 001670 000001 DMCR17: .BLKW 1 ; CONTROL STATUS REGISTER FOR DMC11 NUMBER 17
356 001672 000001 DMS117: .BLKW 1 :VECTOR FOR DMC11 NUMBER 1
357 001674 000001 DMS217: .BLKW | :DOCMP LINE® FOR DMC1l N.JfﬁER 17
358 001676 000001 DMS317: .BLKW 1 :3RD STATUS WORD
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360 001700 0CCo00 DM.END: 000000
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361
33
364
365

%7

368
369
370

001702
01702
C1704

001706
001710

001712
001714

001716
001720

001722
001724

001726
001730

861735
831738
881745
00174&

001750

001752
001754

001756
001760

1762
1764

001766
001770

0C1772
001774

00177¢
C02002

000000
000000

00000C
000000

000000
00000C

000000
00ooo0C

000000
000000

000000
000000

800005
85055
3338

000000
000000

880000
0000
000000
00000C

0000
000

000000
0000ac

0oocac
0oooac

00000C
02000C

14-DEC-76 16:32_PAGE 10

EO3

PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS.

:DOMC11 PASS COUNT AND ERROR COUNT TRBLE

CNT.MAP:

PACTOO:
ERCTOO:

PACTO!:
ERCTO!:

PARCTOR:
ERCTO2:

PACTO3:
ERCTO3:

PACTOM:
ERCTOM:

PACTOS:
ERCTOS:

PACTOG:
ERCTOGB:

ERCTE?:
ERCTH8:

PACT11:
ERCTL!L:

PACT12:
ERCT12:

PACT13:
ERCT13:

PACTI1Y:
ERCTIN:

PACT1S:
ERCT1S:

PACT16:
ERCT16:

PACT17:
ERCT17:

00 OO0 OO0 OO OO OO0 OO0 OO OO0 OO0 OO0 OO 00O 00O OO OO

; PASS COUNT FOR DMC11 NUMBER 0O
:ERROR COUNT FOR DMC11 NUMBER 0O

;PASS COUNT FOR DMC11 NUMBER 0l
:ERROR COUNT FOR DMC11 NUMBER 01

; PASS COUNT FOR DMC11 NUMBER 02
ERROR COUNT FOR DMC11 NUMBER 02

;PASS COUNT FOR DMC11 NUMBER 03
:ERROR COUNT FOR DMC11 NUMBER 03

;PASS COUNT FOR DMC11 NUMBER 04
;ERROR COUNT FOR DMC11 NUMBER 04

;PASS COUNT FOR DMC11 NUMBER 0S
;ERROR COUNT FOR DMC11 NUMBER 0S

;PASS COUNT FOR DMC11 NUMBER 06
;ERROR COUNT FOR DMC11 NUMBER 06

ERRGR GOUNT FOR DHCL1 NUMBER 07

: ERRGR ROUNT FOR DAC11 NUMBER 10

;PARSS COUNT FOR DMC11 NUMBER 11
;ERROR COUNT FOR DMC11 NUMBER 1l

;PASS COUNT FOR DMCll NUMBER 12
;ERROR COUNT FOR DMC1l NUMBER 12

IERROR GOUNT FOR_DHC11 NUMBER 13
{ERRGRCOUNT POR DAC11 SLMBER 14

PRSS COUNT FOR DMC1l NUMBER 1S
:ERROR COUNT FOR DMC11 NUMBER 15

; PRSS COUNT FOR DMCL11 NUMBER 16
;ERROR COUNT FOR DMC11 NUMBER 16

;PRSS COUNT FOR DMC11 NUMBER i7
;ERROR COUNT FOR DMC1l1 NUMBER 17

PRGE :

003¢

— —— e ————
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£
e
L

LLrieLxr
Papapap-spa
JOW NN

FORMAT OF STATUS TABLE

iS 14 13 12 1! 10 09 08 07 06 OS O4 03 02 0! OO

I I
% C_ 0 N T R _O0_L k.5 B 515789 % CSR

I } I % I { 1
* I # ]l #]#IxIxIxI* » V E C T 0 R =1 STAT!
N S I I I

Y Al e -8 '8 - f8% R 358 %2
I B M A D D *#1%*% L I N E g8 ¥ STRT2
o e E 3-3 BB R 'F-"% R % .%. % .8
e TR A G §F T UER O o B T ST St Nol
AN B Bh el Sl S o SRR il R AL EeF b Soh S £ ¥ STRT3
N et IR Sl ol S - BRI Rt R gt SRR ELE Sy ol EER

DEFINITION OF FORMAT

CER: CONTRINS DMC11 CSR RDDRESS

STATL: 1S 0C-08 IS_gHCl; VECTOR RDDRESS
15=1 MIC R HAS CRAM
1=0 HICRO-PROCESSOR HAS CROM

NWwW.E£ £
=T
——00—

P 0t 0 0 b 5+ 059
\D

A
U = = s e e

IS M8201
%% AN M82C2
11 BR PRIORITY LEVEL

OW BY S SWITCH PACsl (DDCMP_LINE NUMBER}
HIGH BYTE IS SWITCH PRC#2 (BM873 BOOT ADD)

STAT3: BITO=1 DO FREE RUNNING TESTS ON KMC
(MUST BE SET TO A ONE MANUALLY [PROGRAMS G AND H ONLYI.

B
B
B
8
B
B
B
B
B
L

_‘

STRTZ:
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DZOMH.P1L

470
47

47

473
474
475
476
477
478
479

MACY1l 27(1006}
09-DEC-7S 14:59

012737
012706
012737

003037

012737
012737

013746

012737
12737
12737

03402

000407

022626

012737

14-DEC-76 16:32_ PAGE l2
PROGRAM INITIALIZATION AND START UP.

100K QUT INTERRUTS, "

:SET UP PROCESSOR STACK

:SET UP_POMER FAIL VECTOR

:CLEAR PROGRAM CONTROL FLAGS AND COUNTS
: TYPE TITLE MESSAGE

000340
001200
00S240

007380

000

001324
003432
007360
176734
000042

001236
000001

001236
001308
CC70Se

177776

000024
001314

0C1236

00123¢

.START: MOV
MOV
MOV
MoV
CLR
CLRB
CLRB
MOV
MOV
MOV
MOV
238: CLR

6s: CMP

78: MOV

208: JSR

GO3

PRGE:

sLOCK OUT xnrsnnuprs
asrqéx SP :SET UP STA
8.PFRIL, 9824  ;SET UP Pouen FAIL VECTOR
gnnun , SAVNUM gnvsnnugggn OF oevxcss IN SYSTEM.

TYPE

ERRFLG :CLEAR ERROR FLA

QV.FLG + ZERO QUICK vsnxrv FLAG

nmmmmmwmmms

$CNT.MAP-4 MILK :GET PASS COUNT MAP POINTER

#BITI1S RUN POINT POINTE T0 FIRST osvzcs

ICNT MAP,R PASS COUNT POINTER T

(RD)+ CLEAR TRBLE

ncn1 MAP+100,R0 DONE YET?

23% :KEEP GOING

LSTERR :CLEAR LAST ERROR POINTER

$1, TSTNO :SET UP FOR TEST 1

#.5TART, RETURN SET UP FOR POWMER FRIL BEFORE
:TESTING STARTS

%6, -(SP) snvs CURRENT VECTORS

x4, -(5P)

#6334 ssr UP FOR TIMEOUT

817757 3 E TO HARD SWR ADDRESS
017757 DISPLAY :SET DISPLAY TO HARD SWR ADDRESS
3-1 JSWR RFFERENCE Han a;cu REGISTER

2
+IF IT EXISTS nno NOT = -1 uss HARD SWR
(sp)+ (SP)+ :ADJUST STACK
#SWRES , SWR :POINTER TO SOFT SWR
soxspntc DISPLAY:POINTER TO SOFT DISPLAY RES

(SP)+, a4 +RESTORE VECTORS
(5P)+. aos :
INIFLS HAS INITIALIZATION BEEN PERFORMED

OQ!NDRD Juse ?F 307-11 RAUTOMATIC MODE, DON'T TYPE IC

WIS, {EHECK FOR SOFT SR

asﬁn STRTSW :STORE STARTING SWITCHES
RUNNING IN AUTO MODE?

FITEN .IS IT
+6 ‘B8R IF NO

STRTSW :IF YES, CLEAR SWITCHES

n;uno STRTSW  ;IF SWOD=1, QUESTIONS ARE ASKED.
3 s8R IF SWol=1

STRTSW 3177-19?

17% :BR_IF SWO ?

DMACTV 'ARE ANY DEVICES SELECTED?

168 ‘BR IF YES

NORCT ‘NO DEVICES SELECTED.

()

03e

——- -
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S 0
7 B G0N
002316 004737 010252
002322 105737 001324
530 002326 001410
S31 002330 105737 001236
s32 334 100431
gg& mag‘%l ﬁﬁ% 000006 00123&
S35 4
S (0S8 00si%7 ooidew
537 002354 1?4402 00?136
UU
o3 005N 8ifly GOIEE
S40 002370 012437 001250
5:1 002379 0?1911 1262
815 0040 Qigwyr Dioeq
S44 002406 012437 00l2se
S4S (Q0=4le 104410
S4e 002414 007230
S47 002416 000762
E:g 00242C 0l1270C 0C1S00
€S0
851
25
SS4
S58
556
=
Se0 013746 000CO4
B e RS
1252
SeY 00S00S
222 001404
S67

uununuwwn

R RN

SRR

14-DEC-76 186:32_ PAGE
:59

HO3

13
PROGRAM INITIRLIZRTION AND START UP.

17%:
168:

218:
o4s:

cs:

18:

MOV
CONVRT
XSTATQ
BR

MOV

-2
PC.AUTO.SIZE
INIFLG
218
STRTSM

PRGE :

:STOP THE SHOW

:DISQUALIFY CONTINUE SWITCH

:GO DO THE AUTO SIZE

:FIRST TIME?

iBR IF YES

s IF USING SAME PARAMETERS DONT TYPE MAP

18
IBITI BITZ, STRTSH IS TEST NO. OR LOCK SELECTED

a:s
INIFLG
HEAD
bon MAP, RY
TemPl
i§4)+ TEMP2
(R4)+, TEMP3

(RY4)+, TEMPY
(RH)+ TEMPS

S§
#DM. MAP, RO

F NO_THEN TYP; STATUS
IF YES D NOT TYPE STRTUS

TYPE HERDER
3ET ABOREES
RLL gONE IF ZERO

sSET
1SET STRTE

SE STAT3
; TYPE OUT STATUS MAP

9

;RO POINTS TO STATUS TRBLE

lilli!!lllll*illi***lilliliiilllllliiilillil!ll!illiliil!*!{lilll!!!

,,!RUTO SIZE TEST

FYS THAT THE

I:*RDASESEET VSEIYOUR svsrsn

,,lCHECK

*IF THERE RRE NO OTHER FLORTING DEVICES

OFCtits 06T FAILS, 1T Is NoT

L FLOATING oevxcss <0J DH D, DU, oup LK

HARDWARE
THE OMC11 FIRST

::QDHCII ADDRESS IS 760070, KMC1l IS 730110 NO DEVICE SHOﬁLD EVER BE AT

!RDDRESS 760000.
DEREREEEHEEE O R R R R R R R AR AR 2

RUSTRT:

33%:
48:

a4, -(SP)
36, -(5P)
a6’

TEMP3
RS
(RO),DMCSR

AUDORE
RS

1
.gITIS.E(RU)
0K

cs
8EIT15.2(R0)
SNODEV, a4
RS

ES’“ RS

;SAVE LOC 4

._;4‘
e

HC
,Eg sa COUNT OF DEVICES BEFORE DMC

;R3 IS COUNT OF DEVICES BEFORE KMC
R§“A§ EVIC TRABLE PONTER
DRESS 180010

CORRECT F gﬁTING
DMC,DZ,KMC).

0gaz

o e o ——— S ——— ————— - G
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255
i
587

-

D00 NN £ W

ovororororooroNo o
b b e Bt e e hme b

SERERRRRERIERTE

o
FR

T

rﬁ,qa
0S8 45

fisie

002572

111264

060401

81
00S703

Bo495H

gLt
062701
e
000720
465503

005737

e

007125

RhaaxT

008302
7187
012737

010137
104410

14-DEC-76 16:32 PAGE !
PROGRAM INITIRLIZHTION AND START UP.

002612 000004
001404
000010
000010

oCias2

002612 001276

177777 001252
00l2e2

R

R g

FLOAT:

FY:

0K:
NODEV:
ERR:

18:

35:
4§:
ERRPC:

CONTRB:

DEVTRB:

ST
HCV

g
It
8]
TST
HOv

TST

1BYTE
SﬂVPC

SEYTE
BYEE
.BYTE
.BYT

.BYT

.BYT

.EYT

.BYT

.BYTE

.BYTE

103

PRGE :

(R1) :CHECK ADDRESS IN Rl
(R2) ,RY :IF NO TIMEOUT, GET NEXT ADDRESS
RY,R] :IN Rl
Rl :
Rq Rl

:ANY MORE DEVICES 7O CHECK FOR?
t% 138 1 VS
u N c* gnggg LEFT, SET UP FOR TIMECUT
Rl oncsn 8”5% 19 gg
:10 ,R1 $GET NEXT onc ADDRESS
#10,R0 gxrl TO NéXT DMC CSR
AUSTRT
(R2)+,-(R3) on T nsour INC R2, DEC R3
Ignpa $:Z§x IF = 0 TYPE HERDER

no:n MESSAGE
e conrxcungr:on ERRS?""
’ 1305 DUT ERROR P

-ms REST OF HEADER
8-1, TEMP3 :SET FLAG Y GETS TYPED ONCE
R1,5AVRI] : SAVE r88 ;nggt

;TYPE CSR VALUES
RS :DMC OR KMC ?
3% :BR IF KMC
48 : CONTINUE
(SP)+, (5P)+ :ADJUST STACK
0K :BR TJ GET oUT
B,2
B, Y4
B,2
7 ;0J
%7 :DH

;D0
7 ;OU
; B
7 Etnc
7 102
7 KMC

0C34

- R B e o R Py o s
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002734
g40 ?38
byl 74

002744
002750
002752

002756
00276¢
002770

002734
00S70S

12702

012700
000636

177777
001500

000006
000004
000010

14-DEC-76 16:

001236

Q01312

001336

JO3

32 PAGE IS
PROGRAM INITIALIZATION AND START UP.
.EVEN
AUDONE: TST RS
BNE 18
MOV #-1,RS
MOV $0M. MAP, RO
BR AUSTRT
18: MOV (SP)+, %6
MOV (SP)+. 384
BIT #5W03 . STRTSW
BEQ 33
TYPE MNEW
CLR RO
HALT
cng g;zm,snvncr
§§E§ ,MERR3
.~c
2%: MOV WR, DMACTV
MOV Sﬁnctv aﬁ
HALT
3%: v
v B302RT
4§: MGV R1 (ko)+
CLR (R )+
CHP (RO)+, (R1)+
CMP 01 RO
BNE 4s
:TEST START AND RESTART
.BEGIN: MOV #STACK, SP
ggv 6, -(5P)
v 84, -(5P)
CLR
MOV 32!.304
Be: {(RQ}+
8157776, R0

108

&
dotigl SIS R E A

R§=HEH§IH
(SP)+,d84
+,386
B e

o?’?i RO

ﬁ.,

-gx épémsu

PAGE :

DHC’

;BR_IF KMC AND ALL DONE
sSET RS T0 -1 (K C)

sRESET RO TQ START OF TABLE
;GO DO KMC’S

RESTORE LOC 5

sRESTORE LOC 4

sSELECT SPECIFIC DEVICES??

?ﬁp“r e
H‘R L?GHTS
Hﬂ T FOR USER TO TELL WHAT DEVICES TO RUN

118 THE NUMBER VAL

?R UggnBSF INVRLID NUMBER.
REERORYESte "BaBGaan ncar.

S5, ORIGE PRI TR, vy
s CONTINUE DYNAMIC SHITCHES

PARE TO CLEAR THE FLOATING
::§RT $ﬁ$§£zg§ggc*zs' HALT"

1
LOCK OUT INTERRUPTS
C FOR LOCK ON TEST

003<
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BER o RCYIL BT A008) IagOEC-TE 1B 3E PRs INITIALIZATION AND START UP. o .
B S RS o ol I AL
£36 12737 000240 003524 23" SNOP. TTST+2 ssr UP TO LOCK
2% oy ﬁ% ® oo%w0 003522 1s: RV ﬁu T7ST S%pi&‘n&u SCOPE ROUTINE
£99 13737 MOV BRX TTST+ :LOCK NOT sgn.gcrgn SET UP FOR NORMAL SCOPE LOOP
g m % glassaw 38: MOV sCYCLE RETURN  :START AT “CYCLE #tm WHICH DEVICE T0 TES
2 1 : 1236 43 BIT msms 1,5TRTSW IS rgerm SELECT
7 %335 ?8'4385 005657 M] :
704 003270 000177 175720 c§: P JRETURN :START TESTING
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gngi NAME SF TEST

sUPDATE_PASS COUNT
REE?K FOR EXIT TO ACT-11

1S~
R
JO X \‘

&

710

711 003274 00000S JEOP:  RESET MAKE THE WORLD CLEAN AGAIN.
712 003276 00S037 001234 CLR LSTERR cu:m LAST ERROR PC

713 003302 105037 001325 CLRE  ERRFLG :CLEAR ERROR FLAG

714 005237 001230 INC PASCNT gpggLs PASS cogUN

715 003312 013777 001230 175660 MOV PRSCNT, aDISPLAY ;

716 003320 104402 005635 TYPE  ,MEPASS : TYPE END mss

717 003324 104402 005774 TYPE . MCSRX :TYPE CSR

718 003330 104411 003456 CNVRT | XCSR 'SHOW IT

719 063334 lows02 006002 TYPE | MVECX :TYPE VECTOR |

;au 003340 {cmu ooagsu gegm ' XVEC - ;;@g gs -

S Ee b o mmgé B s
i JGuIT SEs AT on 1T

7 4 0l 001 MOV MILK :GET POINTER TO PASS COUNT
726 003370 013720 001230 MOV Pnscﬁr (RO)+  ;STORE Pnss COUNT FOR THIS DMC1l
727 003374 013720 001232 MOV ERRCNT.(RO)+  ;STORE ERROR COUNT FOR THIS DMC!!
7e8 003400 005337 001314 DEC ggvuun nm-: nu. DEVICES TESTED?
;aq & 0?1917 77 001327 5"53 aa%nzv FLG CK venzrv FLAG.
1 B U B e ol A

7 %3:55 8&?58& BEQ ﬂeg?rh :IF NOT, CON Imé ? s??f«:
734 003430 00000S RESET :STOP THE SHOW--CLEAR THE WORLD
735 003432 $ENDAD:

736 003432 004711 JSR PC, (R1)

737 003434 000240 NOP

738 003436 NOP

739 003440 000240 NOP

740 003442 000240 NOP

741 003444 012737 007620 001214 RESTRT: MOV $CYCLE, RETURN

742 003452 000137 007620 IMP CYCLE

743 003456 ooo%é XCSR: 1

744 003460 002 .BYTE 6,2

745 003462 001404 DMCSR

- g 00BL o2 XVEC:  Lore w2

748 % 001374 DMRVEC

749 003472 000001 XPASS: |

750 7N 0 002 .BYTE 6,2

;gé 1 XERR v;nscm

783 0035 006 002 .BYTE 5,2

gg 003504 001232 ERRCNT

;g; sSCOPE LOOP AND INTERATION HANDLER

758 ’

759 00 004737 007362 .SCOPE: J PC, CKSWR KECK FOR SOFT

760 00?995 010016 nﬁﬁ RO, (SP) gn VE RO ON THE STACK

e = . e ——— e — - — e —— ——— T —— - — - — —
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]

763
764
765
766
767

Sl PR Y PR R DR S DRSS SRRR SRR AR WX

0 (0 O®
wro—

[ e
one

03822

i

000415

032777
20894
001406

823937

101414

015737

011600

o

001407
000437

MO3

14-DEC-76 16:32_ PAGE 18
14:59

040000

175452
175446

001220

175460

175432

00l2ee

175324

175256

L ——— s s—

PAGE: 0038
GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)
% cexm JSWR "LOOP ON THIS TEST"?
TTST: BEQ BR IF NO. (IF LOCK SWOl=1; THIS LOC =240)
BR g* GgT (;r LOCK SWOl=1; THIS LOC =240)
TSTB KCSR
BPL BR IF NO. (LOCK: HIT KEY TO GOTO NEXT TEST:
MOV aTKoan RO cuam DONE BIT
B 2% s CONT INUE
18 BIT oguu,asun BEL ;s TERATION? (QUICK PASS)
?Qfg Sv.n.c *HAVE PASSES BEECOMPLETED?
BEQ 2% :BR IF mlncx PRSS.
B EPENT 1count HEE“BE.. IﬁEﬂH?&«E%E
2% atgg Egnr G W TE
| LR # srgnmfcoums
CLR LOCK
MOV 20 xcoum :RESET nsmqons
MOV NEXT, RETURN *GET NEXT TES
38: MOV (SP) RO :POP RO OFF OF THE STACK
POP2SP :FAKE AN "RTI"
MOV DMCSR, R1 :R1 CONTRINS BASE DMC ADDRESS
IMP SRETURN GO DO THE TEST
BRW: 1407
BRX: 437
;CHECK FOR FREEZE ON CURRENT DATA
. : KSWR K F T
SCOPL: J3% SUBR  iTaeekoon 3Tk
BEQ 1§ an IF NOT SET.
TST LOCK
Roy L0
MOV LOCK, (SP) :GOTO THE ADDRESS IN LOCK.
18: RTI 1 GO BARCK.
s TELETYPE OUTPUT ROUTINE
.TYPE: :gx nst tﬂ snvsmns ON THE srch(s::cs
- sragg sﬁ) SSP ovE 53303 ESS.
: gu ?ﬁm rﬁu GARDLESS OF Skil2
. - S N0 P I"Trwumrs 12=1)
18: ?g‘ﬁa 335) ugggn "!"E (MSB=1( 811 -
T ncm.r n CR/LF!
2s: 1ST8 TPCSR m RE v'
BPL %
MOVB  (RS)+,aTPDBR INT c URRENT CHAR.
BNE 4§ :IF NOT ZERO KEEP PRINTING!
3%: MOV (SP)+,RS :END OF OUTPUT. RESTURE RS
RTI :GO HOME

o ——— e —
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DZOMH  MACY1l 27(1006) 14-DEC-76 16:32 PAGE 19 PAGE: 0039
DZDMH.P11  09-DEC-76 14:59 GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)
18 &
T B ER D
85? 000004 004000 n8v gutsé?P.nsc ’
822 000002 000004 ADD #2,4(SP)
g .mgn: TYPE
.MSG: 0
007256 MOV $INBUF, RY
826 000007 MOV %7,R3
gg 175166 18: T EB ﬂkcsn
829 175162 JTKDBR, (RY)
830 BICB  #200, (RY)
ggé 000015 gem (RY)4, 815 -
Q INSTR2
833 175146 2s: TSTB  JTPCSR
834 BPL
gg 175136 175140 ggwcf ﬁmaa.awoen
8 NE 1§
838 MOV (SP)+,RY
839 MOV (5P)+.R3
840 005570 .INSTE: TYPE MGM
841 MOV R3,-(SP)
gy42 MOV R4’ -(5P)
843 INSTR2 BRv ix )Pm RESTORE RY
3’32 " MOV (ggu:na 5R§§ngf R3
g:'u?, RTI
s CONVERT ASCII STRING TO OCTAL
{f. ’
851 004102 010546 .PARAM: MOV RS, = (SP)
852 004104 010446 MOV R4’ -(SP)
esg' h i 72 ROV ?(g)’l’& M
gs 1 15&% S‘N =8¥I (RS)+.H Lfﬂ
856 1 12637 004276 MOV (RS)+, DEVADR
857 1 1 (§)+, r;
SRE RE U (4P
ggo omm gnsnos PARAMI : % l:? &
£ Fig i Ser ol o
86N 004156 121427 0OOO&D 18: CMPB  (RY), 860
1 T PARERR
i ..% 000067 E‘rcc;e (RY) , 867
172 142714 000060 1CB  #60, (RY)
869 152408 . ﬁ (R4)+,RS
75 g b
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873 004210 00630S
874 004212 006305
875 004214 000760
876 004216 104404

004220 000750

09-DEC-76 14:59

004222
883 004226
884 004230

36
887 004242

W0 W00 DD WD DD D
B b b b bt b—s e

n
— OwoNT"NLZWwn—0O
2

R

020537
101373
020537
103770
133705
001365

016637

010537
010437

14-DEC-76 16:32

004274
004272
004300

004276

000002
004301

8
o
(=]
b

001276

888888
R
EREF SN

PAGE 20

BO4

GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)
ASL RS
ASL RS
BR 1§
PARERR: INSTER
BR PARAM!
; TEST TO SEE IF NUMBER IS WITHIN LIMITS
LIMITS: CMP RS, HILIM
BHI PARERR
CMP RS,LOLIM
BLO PARERR
BITB LOBITS RS
BNE PARERR

;STORE NUMBER AT SPECIFIED RDDRESS

MOV DEVADR, R4

18: MOV RS, (R4} +
ADD #2.RS
DECB Tgkenr

RTI
LOLIM: O
HILIM: O
DEVADR: O

LOBITS: O
RADRCNT=LOBITS+1

SRVE PC OF TEST THRT FRILED AND RO-RS

.SAVOS: MOV 4(SP),SAVPC
; SAVE RO-RS
svos: MoV RS, SAVRS

MOV R4, SAVRY
MOV R3, SAVR3
MOV R2,SAVR2
MOV RI,SAVR]
MOV RO, SAVRD

RTI
; RESTORE RO-RS
.RESOS: MOV SAVRO, RO

MOV SAVR1, R1
MOV SAVR2, R2
MOV SAVR3,R3
MOV SAVRY, R4
E$¥ SAVRS, RS

;SAVE R7 (PC)

;SAVE RS
:SAVE RY
:SAVE R3
:SAVE R2
;SAVE R1
:SAVE RO
s LERVE.

;RESTORE RO
:RESTORE Rl
;RESTORE R2
sRESTORE R3
sRESTORE RY
:RESTORE RS
: LERVE

PRGE :

0040

- ————

————
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DZDMH MACY1l 27(1006) 14-DEC-76 16:32 PAGE 2! PRGE: 004!
DZOMH.P1l1  09-DEC-7& 14:59 GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)
329
ggg : CONVERT OCTAL NUMBER TO ASCII AND OUTPUT TO TELEPRINTER
932 .
933 004374 104402 00SS74 .CONVR: TYPE MCRLF
g:ﬂ 4400 010046 .CNVRT: MOV RO,-(SP)
35 004402 010146 MO0V R1.-(5P)
936 004404 010346 MOV R3,-(5P)
937 %uuos 010446 MOV RY,~(SP)
938 004410 010546 MOV RS’ -(SP)
939 (004412 017601 000012 MOV 312(SP),R1
940 004416 062766 000002 000012 ADD 82, 12(5P)
941 004424 012137 004616 MOV (R1)+, WRDCNT
942 004430 11517 4620 18: MOVB  (R1)+,CHRCNT
43 00W4M™ 1121 6ol MOVB  (R1)+. SPACNT
944 DO4440 013137 004622 MOV J(R1)+, BINWRD
45 DOY44Y 12 000003 004620 CMPB %3, CHRNT
946 004452 001003 BNE 2%
947 004454 042737 177400 004622 BIC $177400, BINWRD
948 004462 013704 004622 2%: MOV BINWRD, RY
943 (004466 113705 004620 MOVB  CHRCNT.RS
3?1’ oow;s 3}5&?5 e 3% 288 31‘25"‘“
952 004SD0 042703 177770 BIC $177770,R3
953 (004504 062703 000060 ADD $060,R3
954 Q04510 110320 MOVB  R3,(RO)+
955 (004512 (000241 cLC
955 004514 006004 ROR RY
957 DO4S16 000241 cLC
% 004520 oosoolc gEg RY
360 omsawn 42ss tme»amn 68 ROR RY
96i 004526 005305 DEC RS
962 004530 001362 BNE 35
963 (004532 012703 007320 MOV $MDATA, R3
964 004536 114023 4§: MOVB  -(R0),(R3)+
965 40 &05337 004620 DECB  CHRCN?
966 44 001374 BNE 4§
967 004546 105737 004621 TSTB  SPACNT
968 004552 (001405 BEQ 6$
969 004554 112723 (000OMO 5§: MOVB  #040, (R3)+
970 (004560 105337 004621 DECB  SPACAT
7 B N o
973 0045 1%963 007320 TY MDATA
974 004574 00S337 004616 DEC URDCNT
975 (004600 001313 BNE 18
7 B et VA 0
978 m 0152% MOV (SP)+.R3
979 004610 012601 MOV (SP)+.R1
980 (004612 012600 MOV (SP)+ RO
98] %214 RTI
982 16 WRDCNT: O
983 004620 000000 HRCNT: 0

®
v =
8
£
R
—
no
0
D
O
=z
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O
S
(w)
=
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985
386
987
388
989

99C
991

8

994
935

S S SRS S S e

£

B B pn p—t B2 B ps poo P Pt P et P prd o0 [ 3 B Pt P s © P Poa P et P o P P s ps P -5 ps P

b
FRED

004622 000000

004632

004644 062716
004654 000136

14-DEC-76 16:32_ PAGE 22 PRGE:

14:59

000002
000000

177001
001330
000000

007362
010000

174312

000207
020000

001234

001234
001325

ooooo2

00S574
00S574
001220

006044
006032
00S23e
0Celz2!l

DO4

GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)
BINWRD: O

: TRAP DISFRTCH SERVICE

;ARGUMENT OF TRAP IS EXTRACTED

:AND USED RS OFFSET TO OBTAIN POINTER
:TO SELECTED SUBROUTINE

.TRPSR: MOV (SP),-(SP) ;GET PC or RETURN
SuB 82, (5P) =PC OF TRAP
MOV 3(5pP), (SP) csr TRP
TRPOK: ASL (SP) ‘MULTIPLY TRAP ARG BY Z
BIC $177001,(SP)  :CLEAR UNWANTED BITS
ADD 8. TRPTAB, (SP)  ;POINTER TO SUBROUTINE ADDRESS
MOV 3(SP), (SP) : SUBROUTINE ADDRESS
IMP 3(sp)4 G0 TO SUBROUTINE
:ERROR HANDLER
JHLT:  JSR PC, CKSWR :CHECK FOR SOFT SWR
174312 BIT #5012, aSWR :BELL ON ERROR?
EQ g ga IF no BELL
STB  JTPCSR
BPL XBX DON'T unrr IF TTY NOT RERDY.
174304 MOVB  #207,3TPDBR :PUSH A BELL AT THE TTY.
174266 XBX:  BIT asuxé JSWR :DELETE ERROR PRINT OUT?
BNE LTS’ :BR_IF NO PRINT OUT WANTED.
EEE (spx LSTERR ggslgnrg ERROR FOUND LAST TIME?
MOV (sp) LSTERR RECORD BEING HERE
CLRB  ERRFLG : PREPARE HEADER
18: SAVOS :SAVE ALL PROC nscxsrens
MOV (SP),RS :GET THE PC OF E
SUB #2 RS :GET RDDRESS OF TRRP CALL
MOV (RS), R4 :GET HLT INSTRUCTION
ASL RY :MULT BY TWO
ADD (nsm RY :DOUBLE IT
ASL MULT AGAIN
BIC 1177001 RY :CLEAR JUNK
ADD 8. ERRTAB, RY :GET POINTER
MOV (R4)+,ERRMSG  ;GET ERROR MESSAGE
MOV (R4)+.DATAHD  ;GET DATA HEADRER
MOV (RH) gnrnep ?ET DATA TABLE
TSTB RFL HEADREER
BEQ TYPHSG, :BR IF YES
ST TABP oos§ onTn TARBLE EXIST?
BNE YPDAT
TYPMSG: TYPE  ,MCRLF
TYPE  MCRLF
ST L oCK
BEQ 18
TYPE  ,MASTEK
18: TYPE  |MTSTN
CNVRT . XTSTN sSHOW IT
TYPE  ,MERRPC s TYPE PC.

OC42
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B“é
1 44
i04S
104;
104
1048

1075

PERSEIINS

o Bo B B B b0 P Ppn B2 2§ 5 P
o

RREEROBEE R

88&8?5

00seso

00sese
00Ses2
5260

4
00s270

104402
00737
001402

104402
000000

5737
01402
104402
000000
005737
1402
104410

000000
104407
022737
001403

777

846630

000777

012737
012706
01370!
00sS037

14-DEC-76 16:32_ PAGE 23
GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

B0ER

77777
05100

gosile

oos124

003432
174036
0ooog2
001232
000400
002000
001216

001200
173772

02

002

00sese

00S240
001200
001404
0Cli4le

001325

000042

174010
174000
001214

0C0024

000024

ERRMSG:

WRKO.FM:

DATAHD:
TYPDAT:

DATABP:
RESREG:
HALTS:

1%:

EXITER:

13:

cs:
ERTABO: 1

XTSTN:

.PFARIL:

RESTAR:

NVRT

YPE
MOVB
TST
BEQ
TYPE
0

TST
B

.BYTE
SAVPC

1
.BYTE
TSTNO

EO4

, ERTABO
MCRL

&ﬂERRFLG

HRKO FM

ATAH
YPDA

ATABP
ESREG

#SENDAD, D842
18

JSKR

EXITER
2(SP),R0
ERRCNT
:§HOG,USNR
5?”10 , SR
NEXT, RETURN

$STACK, SP
JRETURN

b,2

3,2

PAGE:

EIVE 5 CR/LF '
8 QSQEEHEQDERR3NLgégsncsgﬂTn o

TYPE
; ERROR MESSAGE

BRTH HERDER’
TYPE

DATA HEADER
DRTR TRABLE?
:BR_IF NO.
SHOH

DATA_TARBLE
RESTORE PROC_REGISTERS
:IF ACT-11 AUTOMATIC MODE, HALT!!

;HALT ON ERROR?
gR éF NO HALT ON ERROR

RO
SHEH ERROR PC IN DATA LIGHTS
:GET RO
:UPDATE ERROR_COUNT
:GOTO TOP OF TEST?
:BR_IF YES
:GOTO NEXT TEST?
:BR_IF NO
:SET FOR NEXT TEST

;RESET SP
:GOTO SPECIFIED TEST
: RETURN

ENTER HERE ON POWER FRILURE

AL T

BR

SRESTART, 24

SET_UP F
T ON

POHBR UP TRAP
OWER DOWN NORMAL

; PROCESSOR WILL TRAP HERE WHeN POWER IS RESTORED

MOV
MOV
MOV
CLR

8.PFAIL, 24
#STACK, 5P
ogcsn ,R1

;SET UP FOR POWER FAILURE
sRESET THE STACK POINTER
;RESTORE Rl

:READY FOR TIMMER

0042

T ——————
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OZOMM.P11  (09-DEC-7& 14:59 GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC) ,
1097 74 005237 001416 INC TEMP :PLUS ONE TO THE TIMER!
1038 002300 001375 BNE - 'BR IF MORE TO GO \\\
1099 104402 005577 TYPE  ,MPFRIL s TYPE THE MESSAGE
1100 104411 008332 CNVRT  'PFTAB s TELL WHAT TEST TO RETURN TO.
1101 00S312 105037 001325 . CLRB  ERRFLG ;START CLEAN
118§ 005037 001234 . CLR LSTERR EOR—
11 D0S011 CLR (R1) :CLEAR MRINT BITS
1104 005324 104M12 ~ MSTCLR :START CLEAN UP OF DEVICE
1182 gggggg 177 173862 - JMP JRETURN :START DOING THAT TEST AGAIN.
11 01 PFTAB: |
1107 00S33M 003 002 .BYTE 3,2
i{gg 00S336 001226 T8TNO
1110 00S340 .DELAY:
1111 00S340 012777 000020 174044 MOV %20, 3DMPO4
1112 005346 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
%iii gggggg 121111 - 121111 :POKE CLOCK DELAY BIT
1115 005352 104414 ROMCLK :NEXT WORD IS INSTRUCTICN, ROMCLK PC=5304
1116 005354 121224 121224 :PORT4+IBUS*11
1117 0053%e 032777 000020 174026 BIT #BITY,30MPO4 IS CLOCK BIT SET?
1118 005364 001772 BEQ 1§ :BR IF NO
fiég 005366 000002 RTI
1121 005370 .MSTCLR:
1122 005370 152777 000100 174010 BISB  #BITH,aDMCSRH  :SET MASTER CLEAR
1123 005376 142777 000300 174002 BICB  #BITe!BIT7,aDMCSRH ;CLEAR MASTER CLEAR ANC RUN
ﬁ% 005404 000002 RTI s RETURN
1126 005406 .ROMCLK:
1127 00S406 152777 000002 173772 BISB  #BIT1,30MCSRH  ;SET ROMI
1128 00S414 013677 173774 MOV 2(5P)+,30MPO6  ;LOAD INSTRUCTION IN SELE
1129 00S420 062746 000002 ADD 82, -(SP) :ADJUST STACK
1130 005424 032777 000100 173550 BIT #5006, ISKR ‘HALT IF SWOe =1
1131 005432 001401 BEG 1§ - BR *r sug3£=g
1132 005434 000000 HALT ‘HALT BEF LOCKING INSTRUCTION
1133 00543 152777 000003 173742 18: BISB saxrxsaxro‘aoncsku *CLOCK INSTRUCTION
1134 0O0S444 142777 000007 173734 g¥§a $8IT2!RIT1/BIT2,20MESRH  ;CLEAR ROMO, ROMI, STEF
i{gg 452 000002
1137 pOS4SY .DATACLK:
1138 00SYSY 013637 001416 MOV 2(SP)+, TEMP sPUT TICK COUNT IN TEMP
1139 00S460 062746 380005 ADD 82.-(SP) :ADJUST STACK
1140 00S46M 152777 000020 173714 18: BISB  #B1T4,3DMCSRH  ;SET STEP LU
1141 008472 027777 173706 173704 CMP JOMCSR, JOMCSR  ;WASTE TIME
1142 005500 142777 000020 173700 BICB  #BITH,dDMCSRH  ;CLEAR STEP LU
1143 005506 005337 001416 DEC TEMP :DEC TICK COUNT
1144 005512 001364 BNE 18 :BR IF NOT DONE
1145 €14 000002 RTI s RETURN
{}:g 616 000001 38: .BLKM 1
1148 005520 . TIMER:
1149 005520 013637 001416 MOV 3(SP)+, TEMP :MOVE COUNT TO TEMP
iig? 00SS24 062746 000002 ADD 82,-(SP) :ADJUST STACK
1182

£30 18:
383530 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=830%

- - — -



GO4

MACY1l 27(1006) 14 -DEC-76 16:3 2 PRGE: 004E
Bzgnu P11 69— 95 14:5 Sene U?ILITIES (TYPEOUT, ERROR, SCOPE, ETC)
1153 3y 021;9; 000002 173650 oa%asu %2, JOMPOY POR;qﬁlaugéxngg%ICLenn~
UL
{1 § 38 085772 Be ¥ g8 TFMVEE
1155 005544 2%:
ii S7 005544 10441: ROMgtﬁ §E§$q“?“3 IS INSTRUCTION, ROMCLK PC=5304
*
1128 38??38 855;97 000002 173634 gf? 82, JOMPO4 PGM 30x 51* SET?
il - = 5 R
1155 885354 1361 N 15 85 19 NOT DONE
iiéﬁ 005566 000002 RTI :RETURN
1165 0O0SS?0 020040 000077 MGM: .ASCIZ ~+
(2) 005574 053515 000 MCRLF: .ASCIZ  «15>¢<12>
(2) 005577 37?7 g&assg 020122 MPFAIL: .ASCIZ (g??)/PuR FAILED. RESTART AT TEST /
(2) 005635 377 047105 020104 MEPASS: .ASCIZ <377>/END PASS DZDMH /
(2) 005657 377 000122 MR: " scxi <377>/R/
(2) 005662 047377 020117 MERR2: .ASCIZ <377>/NO DEVICES PRESENT./
gg; uos;g; 3;; 047111 osasaa =$R$gé .gscrz <3;;;;%n SéCEENT DATA! 7
(2) 745 77 33;§f3 855553 nLgcxz' Inggff 77>/LSCK ON SELECTED TEST/
(2) 005774 051503 035122 000040 MCSRX: .ASCIZ /csn
(2) 006002 042526 035103 000040 MVECX: .ASCIZ /VEC: F
(2) 006010 040520 051523 051505 MPASSX: .ASCIZ /PASSES:
(2) 006021 105 051122 051117 MERRX: .ASCIZ /ERRORS: /
EE; 006032 042524 052123 047040 :;s;gé .ascxz /TEST NO:
<51 HE 82?953 052105 0S144C nnfu: i ansif (3?7>/SET SWITCH REG TO DMC11°'S DESIRED ACTIVE./
ﬁa; oosia1 02 TS 000N 000030 QEQSSC: 'ESCIZ ( MAP_OF DMC11 STATUS/
(5) B0eige 2048 BsOBY BsB8iS ekl 349 ------------------- )
gag 006224 uen;;; osoggo oeosga .gsgxx <a%;;; PC CSR STATL srnra STAT3/
() DORSE %837 BBy BRusR s CRRCTS (3777HOW MANY DIC11'S T0 BE TESTED?”
5 Be Bip B BRGSO Gm/ladRR
(5) 38243? 377 i1 0340 PRIO: .RSCIZ «377>/ Y L vva (4,5,6,7)?/
(2) 006SI0 044777 020106 046504 CRAM: .ASCIZ <377>/IF DMC HAS CRAM (MB204) TYPE "y, IF CROM (M8200) TYPE “N"
(2) 006606 053777 044510 044103 MODU: .ASCIZ <377>/WHICH LINE UNIT? IF NONE TYPE "N*, IF MS20l1 TYPE "1™, IF M
(2) 006720 051777 044527 041524 LINE: .ASCIZ <¢377>/SWITCH PAC#1 (DDCMP LINE %)°/
(2) 051777 044527 (041524 BM nscx% <377>/SWITCH PACS2_(BMB73 BOOT ADD)?~
(5) Do7ose O4rary GoOlTy Buascu NORRE, CRRCTE (I7ry/NG DEVICES ARE SEecTED, T OV
(2) 003939 377 0Si4l2 051127 SWMES: 22§Cf§ ¢ 77><1a>9§un= 7
(2) 007117 116 053505 020077 SWMES1: .ASCIZ /NEW? /
(2) 30712; 377 042377 041515 CONERR: .ASCIZ <377>¢377>/DMC11 CONFIGURATION ERROR PC: ~
(2) 00716 377 0S4105 042520 CNERR: .ASCIZ <¢377)/EXPECTED FOUND/
(2) 007210 024040 046504 024503 DMCM:  .ASCIZ / (DMC) #
55% 007220 024040 046513 024503 KESE& "RSCI1Z / (KMC) #
(2) 007230 0000OS XSTATQ: 5
1166 007232 006 003 .BYTE 6,3
1167 007234 001246 TEMPI
1168 007236 006 003 EYTE 8,3
1168 007240 001250 TEMP2
1170 007242 006 002 .BYTE 8,3

- W = ——— -
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006
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co3
a0e

000176
000007
000207

177777
177777
007107

007117
007560
000015
oocole
000025

000007

177770

002002

171440
CC755e

001202
1716086
171576

007556

000006

.EVEN

INBUF :
=, +40
DRTR

40

CKSHR:

18:

CKSWRI :
CKSWR2:

CKSWR3:
CKSWRY:

48:
cs:

£s:

HO4

5,3
6,2

PRGE:

;BUFFERS FOR INPUT-QUTPUT

;ROUTINE USED TO CHANGE SOFTWARE SWITCH
REGIST‘R USING THE CONSOLE TERMINAL

$SWREG, SWR
CKSWRS

u; . aTKDBR
3207 TKDBR
R2,-(5P)
R3,-(5P)
R4’ -(SP)
s-1,SWFLG
R

, SWHES

SWMES1
PC, INCHAR
gls R3

I&E ,R3
#2S,R3

CKSWR1
#7 .R3

CKSHRH
1177770 R3

S
8. START, 6(SP)

s
R2, aSKR
SWFLG

éS TFENgOFT SWR BEING USED?
:WAS CTRL G TYPED? (7 BIT ASCII}
iBR_IF_YES

HRS CTRb G TYPED? (8 BIT ASCII)

SET SOFT TYPE OUT FLAG
tg NEW_SWR CONNENTS
S FLgﬁnTO ALL O

TYPE SENT_CONTENTS
$OF Eort ITCH REGISTER

s TYPE “Ne?

i GET

ES
s gTngRLTg; OVER
{88 B S
;1T MUST BE A DIGIT S

DI
;ONLY 0-7 ARE LEGAL
iSHIFT R2 3 TIMES

HAR
0 CLR FLAG
0 MASK CFF BITS

LAST DIGIT
GE NEXT CHARACTER
iLF Hﬂ TYPED SO GO TO START
IS F CLEAR?
i IF NOT DON'T CHANGE SOFT SWR
:IF_YES THEN WRITE NEW CONTENTS TO SOFT SWR
:CLEAR TYPEOUT FLAG

OC4e
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007612
007614
007&l6

012604

003001
006
QCCi7e

I4-DEC-76 16:32 PAGE 27

171420

171414
171412

171406
00020C

202

I04

GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

CKSWRS:
SWFLG:
INCHAR:

SOF TSU:

MOV
MOV
MOV
RTS

0

(SP)+,RY
(SP)+,R3
(SP)+,R2
PC

JTKCSR
y

3TKDBR, R3
JTPCSR

-4
R3,3TPOBR
ggtr7,na

6,2

:RESTORE RY
:RESTORE R3
:RESTORE R2
: RETURN

PA

G

B3

0C47
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1238
1248 'ROUTINE USED TO “CYCLE™ THROUGH UP TO 16 DMC11’S
1249 TuésRngunns SETS us; THE CONTROL Aoonsss rorla rrfnaxgenosnﬂ
{387 i BECROR"F 1AEE BEFGAEERTBRIAL Fre oIRAROSPYC FER™Y
1252 :SETUP NECESSARY.
1253 :
1553 007620 00S737 001306 CYCLE: TST DMACTV nns nmr oncu S TO BE TESTED?
{853 e 00‘1‘304 007056 % 1rioncr LECTED!!
1528 BB7e3 84005 ey s?oB"M 2Hu-
1259 007634 000776 BR -2 :DISQUALIFY CONT. SW.
1260 007636 000241 18: CcLC ,cu:m PROC. CARRY BIT.
1261 007640 006137 001316 ROL RUN :UPDATE POINTER
1 007644 %’%’7 001316 ADC RUN :CATCH CARRY FROM RUN
1 : 007650 ?7 D000 ouiaea ggo 84 mu( : UPDATE PO egs o
() UPMIE m
iescs, ﬁﬁ %%Eoi '+' 881338 Eﬁg 'b" +aoo cREA NOT m. rssreo FOR.
1267 -‘- 3157 7 001500 gg MOV E’SH RE&T%B&SS POIN
1268 007702 012737 00170z 132 MOV sCNT, mﬁ HILK RESET PASS COUNT POIN
1269 007710 033737 001316 001306 2§: BIT ngn ,DMACtY gmson: ACTIVE?
12720 00771 1747 BEQ IF
i S G o R R e
1273 007730 01203 %1404 MOV &i 4h6ncsn E%ao érgn CTRL. REE
{S;"s ity 0“'93; 7000 001374 gog (Rm bmm VEC TED BITS
7 B I iy A w
1 1 MOV mr mr
{an mﬂsam uiaoar miara "05 fm“ mﬁr % A
i
1 %mi 81553; 1533 MOV ( 3&:7 ESa 83
ieax 007772 012700 oocligoe o 38‘6 82 G, savs cons THIS um"
7776 il
1 8?0004 Bbgg; D014 INC Bﬂ%?’&n
1284 010010 013737 001406 001410 MOV DMCSRH, DMCTL i
A R — B B
128 81 37 00141 ADD goon#g[foq
1288 010034 013737 001412 O0O141M MOV DMPOH , DMPOB
i% 010042 001414 ADD RO, DMPOB
1 1 7 001374 001376 MOV C,DMRLVL  ;PTY LVL
153% 81% 7 001376 ADD BE omr.EVL :
1293 010060 013737 oma?s 001400 MOV DMRLVL ,DMTVEC  ;TX VEC
’ i M
igg gi -:- 001402 588 §§1 COBHTLVL $TX LVL
i : 101 001402 ADD T(VL
13 g131m 737 000002 001236 BIT $SWO1,STRTSW ;IS TEST NO. SELECTED
12 10112 001450 BEQ 78 iBR IF NO
1300 010114 4§:
1301 010114 005737 0£0OOM2 ST sz :RUNNING IN AUTO MODE?

e — e ———— ——— - —
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1302 010120 001045 _ BNE 7 :BR IF YES

1303 010122 104402 005574 TYPE  ,MCRLF

1304 010126 104403 INSTR :GET TEST NO.

1305 010130 006032 MTSTN

1306 010132 104405 PARAM

1307 010134 000001 1

308 81013& 001000 1000

309 010140 001226 1STNO

310 mowg 000 .BYTE O

311 01014 001 .BYTE 1

312 010144 012700 015766 MOV

313 3131?;3 ga 59 5§: CMP (P ) :CMP FIRST WORD TO 12737

14 101 1 MOV (PC)+ 3( C)+

3is Oi01%e 0o3ved 0Cl1226 000002 B’rg ?’mo 2(R0) Tg?uos%cm

315 Bigle B85S N e 88‘?

318 010166 001226 000004 CMP $TSTNO,4(RO) ;IS LRST WORD OK?
8181% AT 138 {E Mo
10176 001214 MOV RETURN S A LEGAL TEST SO DO IT
010202 1 005657 TYPE MR
1 000002 001236 BIC kSWO1,STRTSW
10214 75 ga 830
10216 BS: ST (RO)+ :POP RO
Di 02111027 031442 CMP g:’:,mnsmn ,g; %rp YET?
8135‘3 ?34335 005570 WP: MQM :vss ni'gan TEST NO.
010232 000730 BR 4 :TRY AGAIN
10234 01 5766 001214 : MOV T1,RETURN  ;PREPARE RETURN ADDRESS
818542 31% %mm 33: MOV ong 5 ‘Rl = BASE DMC11 RDDRESS
010246 000177 170742 IMP aamﬁﬂ :GO START TESTING.

RSUTIM USE? T0 "AUTO SIZE™ THE DMC1l

NOTE' %gﬁ RFN;F ANY “ﬁw&mm FLORTING

: CYoR MAY BE-ANY WHERE IN THE
: FLOATING VECTOR RANGE (300:770)

; INSURE A NIT.

—— R GR (Ree ;§z°28 ENTIRE AP
001700 Ce  80N.END, R2 ALL DONE?
1 BRI

3 S D B WER GO

01306 CLR DMACTV sCLEAR ACTI

000001 001236 ;g -smo STRTSH %E?‘TIO'?
010744 ?s F NO SKIP QUESTIONS

000001 001256 MOV sl,TEMPS ;START WITH 1

S

R e S e el el e el e e e e el el el e el ol e e e el e e el el o e e e el et e e e S S S e S S Sl Sy
o
N

¥ S B L

P S e S S Y - ——

REZSSHIIRRNR

7
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1358 D01t 04405 PARAM

1329 0103 1

1360 01033 0000 16.

1361 010340 nmasa TEMP

1363 010343 e 3

{332; 0344 01390 5 %é%%’ 001310 énl #%s rsmatomun :DMNUM = HOW MANY

13&9 Sﬁ et " CONVRT '’ - ; TYPE WHICH DMC IS BEING DONE

136 6114 WHICH :TEMPS 1S WHICH DMC

1368 010362 001256 INC TEMPS

1369 010366 mwua é TR

1370

13 §§§§ 1 gm

137 160000

1373 010376 164000 164000

i:m 0400 001254 TEW

i T

1 0l 001254 MOV EMPY, (R2)+ :STORE CSR IN MAP

ww
Dol

O0O000000000000000000000000000000000000000000000000000000

Bs 0 s Dt Bt Pt Pt Bt e P s Bt Pt ot s (s s Pt s o s s Bt e e ot ot P et s B ot e P Pt s Pt Pt Pt e Pt P s Pt ot Dot Pt Pt Pt s s P Pt Pt Pt Pt
Bt P o
£MVO
é
o

P

000116 CMP l“& ,R3 2387 aYOoRN

¥7
i B o
Szg MQM ; TYPE *?
0007 BR 8$ iASK AGAIN

E1 pidule

1383 010422 001254 TEMPY

e o

ig g:g ?&’aﬁé 001254 - 'T‘%S %sm,me) :STORE VECTCR IN MAP

ig ﬁq’% 00473 011734 E; P, INITY :2?{ KEoPoNGE - o

1391 01044 01%3:43 BH so; an IF LESS THAN 4

i§§ %9' %Sm 000011 &3 %Sf':: an LF \URBER 0 "s‘ﬁ'x'rgs
= o i = R B,

13% OIONI0 045303 170777 BIE  #170777,R3 7S

1399 010474 05031 BIS R3, (R2) PUT BR LEVEL IN STATUS MAP
ligo giowg ogole s, Box 8 oo

A:g %g 5 ggn sRESPONSE IS OUT OF LIMITS
iuou 04402 8s: TYPE - Jnkone

fig g@ g‘;g 011734 SR PCLINTIY O REpCy AV CRAN?

1 0516 | 000131 CHP 0151 R3

i:% | 001 BEQ ; YES

it g

1415 21023

£ £ Er
[eryaspasy

WM+

s —— - —— e

e e — o ———— . - ————.
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1414 010540 052712 100000 9§ BIS ¥BITIS, (R2) :SET BIT 15 IF CRAM
1415 010544 104402 168:  TYPE
1416 010546 nos;g; MODU sASK WHICH LINE UNIT
1417 010550 004 011734 JSR INTTY :GET REPLY
i418 010554 022703 000021 CMP oal R3 o
{:19 oiosao 001417 . ag 3?“3 -
14 81@2 -y £Q 3l ;
1422 010570 022703 000116 CMP 8116,R3 s *N"
i pEn A B =
f4se 910208 B0se78 oM {IF NOT 1,2 OR N TYPE -
i:as oiosue ooorgo 010000 32% 8? cea’?na (R2)+ ;27 3111 IN STAT2 IF NO LU
14 81&% 335525 ' 8:13 (R2)+, lR2)+ :POP OVER Smamosma
1429 010612 000OYM? BR 33§
14 31 g ogms 020000 318:  BIS $BIT13, (R2) :SET BIT 13 IN STRT2 IF MB2C2
1431 0l 1 308:  TYPE
1432 010622 007016 CONN :ASK IF LOOP-BACK IS ON
1433 010624 004737 01173M ISR PC, INTTY GET REPLY
1434 01 000131 SEP c;ix,na .Y
1435 01 Q 1
1436 01 000116 CHP #116,R3 N
1437 010642 001406 BEQ 188
i pil o e g5 JaL Y o T
14 81&33 33" 308 :TRY AGARIN
ml 010652 0S2722 040000 178:  BIS :exm,(nan : TURNAROUND IS CONNECTED
{% §iﬁ %8‘7'5 040000 ig;: g?c .Eim,m» sNO TURNAROUND
iws 0{(56'! 104;03 " INSTR
& i
1448 01 0
1449 Q10674 000377 77
1450 010676 001254 TEMPY
I %
1 10702 113722 001254 MOVB  TEMPY, (R2)+ sSTORE SWITCH PAC IN MAP
1454 01 104403 NSTR
1455 §1 1
1 1071 AM
1 10714 0
1458 010716 000377 377
1459 010720 001254 TEMPY
i%o oi . H 0
13% El &g 001254 MOVE 4: (R2)+ :STORE SWITCH PAC IN MAP
Tueq ol 001252 13:  DEC %R#:; 1006 OMC COUNT
1:25 §1§§ 1 ' : 1 ’5 w*ﬁoag"r‘ooo
147 O 046000 78: Mo $1€0000,R1 EDR FIRST s e
1:29 §1% 15;24 611&32 3 MOV J?ugiuﬂ' gir rg N&«-Ex gql E§ oevxgi Yﬁt &n
1469 010756 00SO11 2§: CLR (R1}

o - ——— . —— —————— ————— . — i G —— o — —— - . . —— . — L _—— "

- S o

—— —— i — -~ ———

— —— . — — - —_t e = .
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Bm TACY1LBOEA008) | 1dgPEC-78 18: 38 FRRE JF1LITIES (TYPEOUT, ERROR, SCOPE, ETC) P, —

3? BiB’EB %?’Lé e 8V HE RECOEV™CTRaB 0. 1F o BIT 8 THEN Mo oMl
000006 CLR 6(R1) s CLEAR SELG’ '

i"?i Bi% Bﬂﬁ?,é — e D éﬂ WMTTB& v i i

e B Sl o o %

I Btk BN Gy o A -sﬁzs; g mz 7 18 o sme

iq SHBSE 1 SN . W— e nﬁn S NOT CRAM

i:m oHuao : 100000 000002 g&s uams 2(R2) sz-:r BIT1S IF CRAM

iﬁ gﬂﬁ gx’g;rii 288388  ooooos el 853 ttr1)  iPGT INGTRUCTION IN SELG

i:as §Hosa ﬁﬁl %gg :83 i{: aha uu) ; ?cs INSTRUCTION (MICRO PROC PC TO 0)

14 u% i 000006 ég sc n : IT C

%waa ngm 095761 177777 000006 BEng H B(R1) 35? ir-lmsrmsnocnon

1333 81113 %fﬁ.’a SNE 33 'an IF NOT DMC11

i:gl e wshn ém THIS POINT 1; xsnans);suto THat iTu HOLDS ? DMC11 cagLE ADDRESS.

wg gmg 813;11 001000 1‘3: o&hq (R1) 5L|!§E§?:wi LOOP

i:qu ouug 00S061 000004 CLR Y(R1 )1 o ' g

e B den g oo B ameen R,

1: 111 12761 021264 00000 :oaxgéu sgnu : LOAD msmTaucnonON

i QR 1 — U N e ke

f??é §ﬁi§9 % 010000 912 (R2) 7“7:5 NO LINE UNIT, SET STATUS BIT

isua mﬁss 032761 000002 0OOOOY4 BIT 88IT1,4(R1) gsgncunom

1% §§11§ %‘? 060000 gg ca!?xa-axm mai Jao;"‘ﬁ&&u CONNECTOR

i 1{174 000010 0O00O0M IT 2013 4(R1) Mrsgoaom

1% §u ﬁﬂ%ﬁ Br: 531 ﬁ m%xuocmcroa (ON LINE)

1200 Oiisi2 015761 129113 DOOOOE M 8128113 B(RL)  LLOAD T

1515 ﬁu §55;L1 BIS é?&‘ké’ :% m?'En# ON(SET DTR)

1512 011 12761 021264 000006 MOV (R1) 80 ot e

{eld gﬂii asgg 808018 ooooow B :ﬁH& W, it M"?EWB?"

1515 011244 001 BEQ 'BR xr NO comT: rT'oa e

{28 Bi{ss8 Baeris 040000 208: 947 M'i" i ﬁﬁl -

1518 011 gx 1 021 000006 MOV #ge« ms nou IN PORTB

1 11 ?&z? (nn

1 11 6 BISB - LIPE # IN TRBLE

1821 011 12761 021 000006 MOV T (n(gm .pomoﬁmxt

{255 Bii4AR Dag7d BBACER BY%e 8?& i ?&z?s 1 S0KE ANB73 ADD IN TRBLE

1524 011310 005722 ST (R2)+ POP ovsn ?ma

1525 011312 00S011 . CLR (R1)
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1526 011314 005237 001310 INC DMNUM :UPDATE DEVICE COUNTER
1527 011320 022737 000020 001310 CMP 320, DMNUM ‘ARE MAX. NO. OF DEV FOUND?
1528 011326 001410 BEQ 138’ :YES DON’T LOOK FOR ANY MORE.
1529 011330 005011 33: CLR (R1) :CLEAR BIT 10
1530 011332 005061 0O00OK CLR 6(R1) :CLEAR SEL b
1531 011336 062701 000010 14$:  ADD $10,R1 :UPDATE CSR POINTER ADDRESS
1532 011342 022701 164000 CMP #16%000,R1
1533 011346 001203 BNE 23 :BR IF MORE ADDRESS TO CHECK.
1S34 011350 005037 001306 138:  CLR DMACTY
1535 811354 005737 001310 ST DMNUM :WERE ANY DMC11’S FOUND AT ALL?
1536 011360 001423 BEQ 13 :ERROR AUTO SIZER FOUND NO DMC11'S IN THIS 3YS.
1537 011362 013701 001310 MOV DMNUM, R1
1538 011366 010137 001314 MOV R1, SAVNUM :SAVE NUMBER OF DEVICES
1539 011372 000241 4§: CLC
1540 011374 006137 001306 ROL DMACTV :GENERATE ACTIVE REGISTER OF DEVICES.
i%ommmmzwm % gmw :SET THE BIT
1?45 511482 83?391 BNE * ;BR_IF_MORE TO GENERATE
1544 011410 012737 000006 0OOOOY MOV :RESTORE TRAP VECTOR
145 011416 013737 001306 001312 MOV onhcrv SAVACT  ;SAVE ACTIVE REGISTER
1546 011424 000137 011456 IMP :GO FIND THE VECTOR NOW.
1547 011430 104402 005662 5§:  TYPE mm :NOTIFY OPR THAT NO DMCi1’S FOUND.
1548 011434 005000 CLR RO *MAKE DATA LIGHTS ZERO
1549 011436 000000 HALT :STOP THE SHOMW
1550 011440 000776 BR -2 :DISABLE CONT. SW.
1??5 811443 8687 6 01133% B3: MOV #8148, (SP) :ENTERED BY NON-EXISTANT TIME-OUT.
{553 11446 RTI RETURN TO MAINSTREARM
{553 u{i:sn 000001 - WHICH: 1 e
{ggg 8114 4 oo1ggg TEMP '
1S58 011456 032737 000001 001236 VECMAP: BIT asuno STRTSK
1559 (011464 001114 BNE
1560 011466 012737 000340 000022 MOV 0340 a2 :SET 10T TRAP PRIO TO 7
1861 011474 012737 011650 000020 MOV ¥48, 3420 :SET 10T TRAP VECTOR
1562 011502 012702 001500 MOV #DM. MAP , R2 :SET SOFTWARE POINTER
1223 011506 012700 000300 MOV #300,R0’ :FLOATING vscrons START HERE.
1564 011512 012701 000302 MOV 302 R1 :PC OF IOT INSTR
1565 011516 010120 18: MOV R1, (RO)+ :START FILLING VECTOR AREA
1566 011520 012721 0OOOOY MOV #4’ (R1)+ ‘WITH .+2; 10T
1567 011524 022021 CMP (RO)+, (R1)+ :ADD 2 TO'RO +R1
1568 011526 020127 001000 CMP R1, #1000
1569 311532 0177 BLoS 1§’ :BR IF MORE TO FILL
1570 011534 013737 001306 001246 MOV onncrv TEMP1  ;STORE TEMPORALLY
1571 011542 006037 001246 28: ROR TEMPI :BRING OUT A BIT
1572 011546 103063 BCC ss :BR IF ALL DONE
1573 011550 012704 000012 MOV 812 ‘R4 IS INDEX REGISTER
1S74 011554 016437 011720 177776 MOV BRLOL(Rq) PS SETPSTO 7
%575 gﬁ‘%ﬁ U},{;E{ 000200 000004 283 aam‘u%nn
1§;9 011292 312711 001000 MOV 88179, (R1) sSET ROMI
1S78 011576 012761 121111 0O0O0OOe MOV #121111,6(R1)  :PUT INSTRUCTION IN PORTE
i ' iigga ?63366 001400 MOV $8IT318178, (R1) :FORCE AN INTERRUPT

78: INCB RO $STALL

1581 FOR TIME TO INTERUPT

O
—
[
o
(-
n
8
—
9
o
w
m
t
mn

- — S —
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000002
011720
005300
000010

00008; 000og2

0l17e2

177776
0000g2

170777
000002

011640

167244

167240
167236

167232
000240

15300
154300

63:
33:

4s:

cs:
BRLVL:

INTTY:

RCMMAP:

SuB
BEQ
MOV
BR -
BIS
CLR
RDD
BR

BIS
BIC
MOV
ASL

CO5

.;P) EERE)

BRLVL+acR4) RS

ARR

RS
$170777,RS
RS,2(R2}
(SP)+. (SP)+
238, (5P)

- o

EVEL 0

ETKDBR R3
UTPCSR

R3 arpoen
ceirr-axts R3

;ALL DONE WITH “AUTO SIZING™

;GET _NEXT LOWEST PS LEVEL
sBR IF RY = 0
sMOVE NEXT “LOMER LEVEL IN PS

sBR TO _DEL

LAY
sNO_INTERUPT ASSUME 300 AT LEVEL 5 AND FIX CMCI

iCLE
;KEEP GOING
s CLEAR

1P o, e
5T Yl e

;CLEAR_UNWANTED

BITS
:PUT BR_LEVEL IN STATUS TABLE
;POP 10T JUNK OFF STACK

:SET FOR RETURN

;WAIT FOR DONE

;PUT CHAR IN R3

:WAIT UNTIL PRINTER IS RERDY

;ECHO CHAR
:MASK OFF LOWER CASE
RETURN

AR ROMI
;POP_SOF TWARE POINTER
$GET VE?TOR ADDRESS

PAGE :

00s4



DOS

DMC-11 MICROPROCESSOR INSTRUCTICNS MACY1l 27(1006) 14-DEC-76 16:44
OMCHGH . MRC 06-DEC-76 10:3! TABLE OF CONTENTS
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BRANCH INSTRUCTIONS
INDEXED BRANCH INSTRUCTIONS
MOVE INSTRUCTIONS
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385
3339 HARVEY M. SCHLESINGER

gg COPYRIGHT 1975, DIGITAL EQUIPMENT CORPORATION

390 VERSION 00B MARCH 17,1975

ggé CSR AND MICROPROCESSOR CHANGES

393 VERSION 00C NOVEMBER &, 1975

ggg RETRANSMISSION CHANGES

336 VERSION 00D DECEMBER 3, 1975

ggg TRANSMIT DONE CHANGES

399 THE LATEST MODIFICATIONS WERE ADDED ON:

400 NOVEMBER 16, 1976

402 MICROPROCESSOR MAIN’ rsnonv ASSIGNMENTS

467 SCRATCH PAD ARSSIGNMENTS

502 INIT--INITIALIZATION ROUTINE

§59 IDLE--PROGRAM IDLE LOOP

530 BASSRV---- BASE SERVICE ROUTINE

627 NIDLE2---NO CSR ACTIVITY STATE

£E8 munn---uan FOR RQI TO CLEAR

718 TINT---SET UP OUTPUT INTERRUPT [RDYO)

76E owunx--un T FOR RDYO TO GO AWAY

778 CTLSRV--CNTL I SERVICE

798 TBASRV--TRANSMITTER BUFFER ADDRESS SERVICE

818 RBASRV--RECEIVE BUFFER ADDRESS SERVICE

884 RCVA--ROUTINE TO HANDLE FIRST DDCMP CHARACTER

921 RCVB--ROUTINE TO HANDLE FIRST CHARACTER OF COUNT FIELD

358 RCVC--ROUTINE TO HANDLE SECOND CHARACTER OF COUNT FIELD, SELECT AND FINAL
979 RCVD--ROUTINE TO HANDLE RESPONSE FIELD FOR NUMBERED MESSAGES
1000 RCVE--ROUTINE TO HANDLE N rm.o OF NUMBERED MESSAGE

1013 RCVF--ROUTINE TO IGNORE ADDRESS

1021 RCVG--ROUTINE TO IGNORE CRC1

1026 RCVH--ROUTINE TO HANDLE CRC2 AND TO DISPATCH NUMBERED AND UNNUMBERED TYPES

1091 RCVKO1--ROUTINE TO HANDLE FIRST BYTE ODD RECEIVE
1103 RCYKO--PROCESS ODD CHARACTER

PAGE :

0QsE



EOS
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DDCHGH. MRC

06-DEC-76 11:34 TRBLE OF CONTENTS

RCVKE--HANDLE EVEN BYTES

RCVI-—ROUTINE 0 m%“n.srfuem& FIELD, SELECT AND FINAL

RCVR--UNNUMBERED ESSRGE RESPONSE FIE
RCVG—-IMISERE MESSAGE--NUMBER FIELD

RCVL--PROCESS CRC3

RCVM--PROC gS CRCH--E ND _OF DATA MESSAGE
EM2--PROCE

-==NON EXISTANT MEMORY HANDLER
TMTDA--TRANSMITTER ESPRTCH ROHTINE
THTR--F IR;UTCWCT

TMTB--0UT OF COUNT
TMTC--OUTPUT SECOND CHAR OF COUNT
TMTD--RESPONSE F IELD-NUMBERED MESSAGE

TMTE--NUMBER FIELD--NUMBERED MESSAGE
TMTF--NUMBERED MSG_ADDRESS FIELD

TH+H%R§P£"§8 OU%T 58'71 R CHQRRCTERS

THTJ --SENJ SlB-TYPE FIELD

TMTK--0UTPUT RESPONSE FIELD (UNNUHB MSG)
THTL-- N%IHB;

TMTM-- H? --STA N ﬂD RESS
TIMSRV--TIMEOUT ROUTINE--SENDS REP
SNDACK--ROUTINE TO SEND AN ACK

REP HANDLER

START HANDLER

STACK HANDLER

PRGE:

00se
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OMC-11 MICROPROCESSCR INSTRUCTIONS MACY1l 27(1006) I4-DEC-76 16:44 PAGE 1 PARGE: 00S7
DMCHGH. MAC 06-DEC-76 10:3!

TEE RS A RRRESSon vTecrics

"SBTTL REVISION 00
.SBTTL FEBRUARY 25, 1975

.SBTTL
.SBTTL REVISION 01

.SBTTL ‘MARCH 18, 1975

.gg;;t NEW CSR BOARD CHANGES
.SBTTL HARVEY M. SCHLESINGER

fSBTTL COPYRIGHT 1975 DIGITAL EQUIPMENT CORPORATION
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22

ROPRQCESSOR_INSTRUCTIONS
-DEC-76 10:3!

88812

14

000160
004c00
010000
014000
001000
001400

e

003000
003400

GOS

COPvRIGHT 1978 DI&ITAL EQUIPMENT CORPORATIN

COPYRIGHT 1
NEW=0
:MICROPROCESSOR INSTRUCTION WORD DEFINITIONS
MOVE=0 s OPCODE MOVE
JUMP=100000 ; OPCODE JUMP
IBUS-EOOOO s SOURCE IBUS
” sm ;s SOURCVE IngselnTE
x-soBBB" i SOURCE B
BR- : SOURCE
DP=60000 : SOURCE BR
LDMAR=10000 HR-LORO MAR LO
INCMAR=14000 ;HR-INCREHENT MAR
WRTEBR=400 sDEST-WRITE BR
WROUTX=1000 OEST-EXTENOEO IBUS
SHF TBR=1400 Eg -SHIFT BR LEFT
WROUT=2000 :DEST-WRITE OUTPUT
gggEn:EHOO OEST-HRITE MEMORY
SPBRX= OO Sng-HR}TE gp P AND BR
;s FUNCTIONS
SELS-a 2 :FH:C%ION-SELEET &
Eﬁhne- 2o :FNGTION-A OR Mo} B
:FUNCTION A AND B
RORB 300 FUNCTION-A OR B
RAXORB=320 FUNCTION A XOR B
SuB=340 SUB RACT
SUBTC=360 :FUNCTION- TWOS COMPLEMENT SUBTRACT
ADD=0 ,RDD A+B
ADDC=2 ;R+g+CﬂRRY
SUBC=M4 C
INCR=60 s INCREMENT A
RC=100 Q PLUS CRRRY
AR=120 g
RARC=140 R PLU R PLUS C
DECA=160 DECREMENT A
pENO FUNCTIONS
PQGEE'IOOOO
PAGE3=14000
CCOND=1000 :CONDITION C
ZCONﬁaleO CONDITION Z
ghSSON-sggg Cb“DI*ION BRO
R1CON=24 :CONDITION BRI

BRY4CON=3000
BR7CON=3400

VONDITION 8RY
: CONDITION BR?

PRGE :

©
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ROPROCESSOR INSTRJCTIONS
06-DEC-76 10:3!

10Coce

HOS

MRCY1l 27(1006) 14-DEC-76 16:44 PRGE 2
MICRO INSTRUCTION DEFINITIONS

.SBTTL MICRO INSTRUCTION DEFINITIONS

.§STTL annﬂ H ?nsgﬁuévfong
Yump=100000 : JUMP OP CODE
s .MACRO S$ZERO

MICPC=MICPC+1

000000

.ENDM  $ZERO

.MACRO ALWAYS ADDRES  ;JUMP ALWAYS

MICPC=MICPC+l
<JUMP!ALCOND! <ADDRES-INIT33000*4> ! <ADDRES-INIT3777/2>>

.ENDM
' .MACRO BRO ADDRES :JUMP IF BRO SET
nxcpc- ICPC+]
< JUMP!BROCON! < ADDRES-INIT83000%4> ! ¢ADDRES-INIT8777/25>
.ENDM
.MACRO BR! ADDRES :JUMP IF BRIl SET

MICPC=MICPC+1
<JUMP!BR1CON! <RDDRES-INIT33000%4> ! <ADDRES-INITS777-2>>

.ENDM
.MACRO BRY ADDRES ;JUMP IF BR4 SET

MICPC=MICPC+l
(JUMP!BRYCON! <ADDRES-INIT33000#4> ! <RDDRES-INITS7?77/2>>

.ENDM

.MACRO BR7 ADDRES ;JUMP IF BR7 SET
MICPC=MICPC+1
«JUMP!BR7CON! <ADDRES-INIT33000*4> ! <RDDRES~INIT3777/2>>

.ENDM

.MACRC Z RADDRES ;JUMP IF Z BIT SET
MICPC=MICPC+l

<JUMP!ZCOND! <RDDRES-INIT33000%4> ! <(RCCRES-INIT3777/2>>
.ENDM

.MACRO C RDORES ;JUMP IF C BIT SET
MICPC=MICPC+l

<JUMP!CCOND! <RDDRES-INIT33000#4> ! <(RDDRES-INIT8777/2>>

.ENDM
.SBTTL INDEXED BRANCH INSTRUCTIONS

.MACRO _.ALWAY SRC,FUNC,SPLOC ; INDEXED JUMP ALMWRAYS
MICPC=MICPC+1

l

PAGE :
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DMC-11 MICROPROCESSOR INSTRUCTIONS MRCY1l 27(1006) 14-DEC-76 16:44 PAGE 2-! PARGE: 00&eC
OMCTHGH . MAC 06-DEC-76 10:31 INDEXED BRANCH INSTRUCTIONS
ESé\ <JUMP!ALCOND!SRC!FUNC!SPLOC>
.ENDM
.MACRO .BRO SRC,FUNC,SPLOC ; INDEXED JUMP ON BRO SET
MICPC=MICPC+]
<JUHP'BROCON'SRC'FUNC'SPLOC)
.ENDM

.MACRO .gRl SRC,FUNC,SPLOC ; INDEXED JUMP ON BRI SET
MICPC=MICPC+l
<JUMP!BRICON!SRC!FUNC!SPLOC)

el el ol Sy Sy ey e ey e T T ST Sy S Sy ey e
e SoBYFREORE B PBNRRED

.ENDM
: MACRO q snc,ruuc SPLOC ; INDEXED JUMP ON BRY SET
nxcpc-né
«JUMP! RHCON'SRC'FUNC'SPLOC)
.ENDM
143 ' .MACRO .BR7 SRC.FUNC,SPLOC ;INDEXED JUMP ON BR7 SET
144 MICPC=MICPC+1
i:g ¢ JUMP!BR7CON! SRC! FUNC! SPLOC)
i:g .ENDM
1%3 ' .MACRO 5 SRC, FUNC, SPLOC ; INDEXED JUMP ON Z BIT SET
! MICPC=MICPC+1
igé «JUMP! ZCOND! SRC! FUNC' SPLOC)
iga .ENDM
122 ' . 3 3 SRC,FUNC, SPLOC ; INDEXED JUMP ON C BIT SET
1 MICPC=MICPCH]
{gg ¢JUMP! CCOND' SRC! FUNC' SPLOC)
159 .ENDM
{ 0 .SBTTL MOVE INSTRUCTIONS
iga 000000 MOVE=0 :MOVE OPCODE
164 . _MACRO BRSHFT ;BR SHIFT RIGHT
165 MICPC=MICPC+ 1
%gg ¢MOVE ! SHF TBR! KRTEBR! SEL3>
igg .ENDM
170 ; .MACRO BSHFTB ;BR ROTATE
171 MICPC=MICPC+]
i;g ¢MOVE ! SHF TBR! SELB!BR>
1749 .ENDM
175 ;

176 .MACRO SP SRC,FUNC,SPLOC :LORD SCRATCH-PRD
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177
178
179
180
181
1€2
183
184
185

2ll

P
St bt b B b b B~
o~ LWy

06-DEC-7& 10:3!

JOS

MACY11l 27(1006) 14-DEC-76 16:44 PAGE 2-2

MOVE INSTRUCTIONS

MICPC=MICPC+l
¢MOVE!SPX!SRC!FUNC!SPLOC>

.ENDM

.MACRO SPBR SRC,FUNC,SPLOC ;LORD SP AND BR

MICPC=MICPC+1

(MOVE!SPBRX!SRC!FUNC!SPLOC>

.ENDM

.MACRO MEM SRC,DATR ;MOVE TO MEMORY

MICPC=MICPC+1
(MOVE!WRMEM!SRC! <DRTR>>

.ENDM

.MACRO MEMADR ADDRES, FUNC ;WRITE ADDRESS TO MEMORY

HICPC-HICPC+1

IF B FUNC
<HOVE'HRHEH'<RDDRES -INIT8777/2»

. IFF
(EOEE'HRHEH'FUNC'(QDDRES
.ENDM

-INIT8777/2>>

.MACRO HEHINC SRC,DATA ;MOVE TO MEM, INCR MAR

MICPC=MICPC

(HOVE'HRHEH'INCHRR'SRC'(DQTR))

.ENDM

.MACRO BRWRTE SRC,DATA ;MOVE TC BR

MICPC=MICPC+1
<MOVE!WRTEBR!SRC! <DATR>>

.ENDM

.MACRO BRADDR ADDRES
MICPC=MICPC+]
<HOVE'HRTEBR’<RDDRES INIT
.ENDM

.MACRO OQUTPUT SRC,DATA
MICPC=MICPC+1
(MOVE!WROUT!SRC! <DARTR>>
.ENDM

.MACRO QUT SRC,DATA
MICPC=MICPC+1
(MOVE!WROUTX!SRC! <DATR>>
.ENDM

;PUT RETURN RODR (1 BYTE) IN 2R
8777/2>>

;WRITE OQUTPUT
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DMC-11 MICROPROCESSOR INSTRUCTIONS MACY11l 27(130?) & 958'75 16:44 PAGE 2-3 PRGE: 0082
DMCHGH.MAC  0B-DEC-76 10:31 MOVE INST
233 .MACRO LDMA SRC,DATA  ;LOAD MEMORY ADDRESS REG
234 MICPC=MICPC+1
235 .IF DN SRC, IMM
539 <?0VE'LDHRR IMM! <DATAR377>>
238 ¢{MOVE ! LDMAR! SRC! <DATRA >
239 .ENDC
240
Sﬁé .ENDM
243 ' .MACRO LDMAP SRC,DATA  ;LOAD MEMORY PAGE NUMBER
244 MICPC=MICP c 1
245 .IF IDN SRC
s: ?gvs-LonnPG'rnn'<onrn/uoo>>
248 {MOVE'LDMAPG! SRC! <DATA>>
249 .ENOC
250
sgé .ENDM
253 . .MACRO LDADOR DATA  ;LOAD A LINE TABLE ACDRESS
254 BRWRTE xnn DATA
255 LEMR BR, {ADD! SP.RMO>
258 ’ .MACRO CMP snc SPADDR  ;COMPARE SOURCE AND SP
259 MICPC=MICPC+]
ggg <SUBTC! SRC Y SPADDR>
sgg | .ENDM
B4 : .MA no NOP snc FUNC,SPADDR ;NOP-SOURCE, FUNC, NO DEST
&5 MICPC=MICPC+1
529 | (SRC!FUNC! SPADDR>
ggg .ENDM
270 MACRO CALL  REG,RADDRES : SUBROUTINE CALL
271 DISP=<MICPC+1>3377
272 BRWRTE IMM,DISP+3
273 SP BR QELB REG
274 ALWAYS ADORE
g;g .ENDM
277 .MACRO RETURN REG,PAGE : SUBROUTINE RETURN
278 .ALWAY BR,SELR, <REG!PAGE>
279 . ENDM
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W LW ) (W) W I W
Pt Bt et Pt ot s Bt Bt Pt
JOoOoNOCNLW—OD

SPSDnISRE

(]
85

3

100000
10002
10004

060
100100

000011

800817

000012

o1

MACY1l 27(1006)
INPUT/0UTPUT ASSIGNMENTS

?gugL sﬂPgT/OUTPUT ASSIGNMENTS

LOS

14-DEC-76 16:44 PAGE 3

tncon-o+100000
MAIN=20+1 00000
OCON= lnTu
UBRDDR=60+100000
PORT 1=100+100000
PORT2=120+100000
PORT3=140+100000
Egszq=12?+100000
UBRR 850+ 100000

INDAT1=0

i
B
s
SYNREG=

BrOPS=30

LUHRIN
; 0BUS RSSIGNHENTS
EXTENDED 0BUS

oanlfg
?Bgf§u
Iena-

OTH O-i0
ORCVCO=12
e

OLUMAN=17

IN CONTROL CSR
NTRIN NCE REGISTER
CONT

UNUSED

BR(IN?"RRSbT)CONTROL
s INPUT DATA LOW BYTE

T ORL®, Lt BT

:OUTPUT BA HIGH ?YTE
i B WL
THTR CONTROL

HODEHcgoﬂTgbL
:SYN REGISTER

B BRR g1 K

sLINE UNIT MAINTAINENCE

IEICONTROL CSR
:0UT CONTROL CSR
NUSED

5
s CSRS
; CSRE

NER CONTROL
;BR CONTROL

;OUTPUT DATA LOW BYTE
sOUTPUT DATA HIGH BYTE
sOUTPUT BA LOW BYTE
?UTP T HIGH BYTE

BR LOW BYTE
INPUT BR HIGH BYTE

THTR BANTROL
;RCVR CONTROL
HODEH E?NTRSL
:SYN REGISTE

sLINE UNIT MAINT.

PRGE :

aoe2
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MOS

MACY1l 27(1006) *Higggo?b 16:44 PAGE 3-!

SBTTt PESTS?EL g;??NDRNT MACROS

MICPC=MICPC+
'IHH'(STRTE-INIT&7??/8>>

MIGPEaHICBEs |

<HOVE'SPX'BR'SELB'SP3>

CTIONS

.HRCRO TETRTE STATE
MICPC=MICPC+
(MOVE!WRTEBR! IMM! <STRTE-INIT&777/2>>
MICPC=MICPC+l

(HOVE'SPX'BR'SELB'SPE>

ENDH

.HRCRO STATE  ADDR
MICPC=MICPC+l
(ngg!HRTEBR!IHH!<RDDR-INIT&7?7/2)>

"MACRO PSTATE STATE
REN " IHM, CCSTRTE-INITS?77/2>>

’

.MACRO PSTATI STATE

MEMINC IMM,<<STRTE-INIT&777/2>>
.ENDM
-MACRO SYNMAC

SP BR, SELB, SP2
SYNOUT

ALWAYS IDLE

.ENDM

" MACRO svnour

LDMA

OUTPUT msﬁx'mcnna» <sng omrém
oggsgr ¢MEMX | INCMAR> | <SELB! TMTDAT)

MICPC=177777 ; INIT MICRO PC

PAGE:

;UPDATE RECEIVE STATE PCINTER

:UPDATE STATE POINTER FROM BR

LOAD PTR_TO UNNUMB HESSQGE SKELETON
;SOM TO TMTR CONTRCL
:SYNC TO TMTR SILO

00e4
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DMC-11 MICROPROCESSOR INSTRUCTIONS MACY1l 27(1006) 14-DEC-76 16:44 PAGE S PARGE: 00eS
HILOW.MAC 03-DEC-7¢ 10:16 DMC11 DDCMP MICRO CODE ARSSEMBLED FOR USE WITH THE MB201 LINE UNIT

377 .SBTTL DMC11 DDCMP MICRO CODE ARSSEMBLED FOR USE WITH THE MB201 LINE UNIT

378 000000 LOW=0



OMCL11 DDCMP PROTOCOL IMPLEMENTATION
DDCHGH. MAC

MACY11 27(1006)

BO6

14-DEC-76_ 16:44 PAGE b PRGE: 006k

06-DEC-76 11:34 DMC11 DDCMP MICRO CODE ASSEMBLED FOR USE WITH THE MB20C!1 LINE UNIT

.TITLE DMC11 DDCMP PROTOCOL IMPLEMENTATION
'§g¥¥t VERSION OOR FEBRUARRY 26,1975

Igg;;t HARVEY M. SCHLESINGER
Igg;;t COPYRIGHT 1975, DIGITAL EQUIPMENT CORPORATION

.SBTTL
.SBTTL
.SBTTL
.SBTTL
.SBTTL
.SBTTL
.SBTTL
.SBTTL
.SBTTL
.SBTTL
.SBTTL

VERSION 008 MARCH 17,1975
CSR AND MICROPROCESSOR CHANGES

VERSION 00C NOVEMBER b, 1975
RETRANSMISSION CHANGES

VERSION 00D DECEMBER 3,1975
TRANSMIT DONE CHANGES

THE LATEST MODIFICATIONS WERE ADDED ON:
NOVEMBER 1B, 1978

- . .- - o — . e . ——— - — — e ———— — — ————— —— . —— = w = -
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DMC1l COCMP PROTOCOL IMPLEMENTATION
CHGH. MAC 06-DEC-76 11:34

8888 8
e

g

mmo—-o—-o—-t—-o—-o—u—o—-
AR A A Nt TN

S5B88REEREEEEE
3377

COb

MACY1l 27(1006) 14-DEC-76 16:44 PAGE 6-!
MICROPROCESSOR MAIN McMORY ARSSIGNMENTS

.SBTTL _MICROPROCESSOR MAIN MEMORY ASSIGNMENTS
&LOCGTIW OF HIWESSOR MAIN MEMORY

RCL2=RCL 1 +5
RCL3=RCL2+5
RCLY=RCL 3+5
RCLS=RCLY+5
RCL6=RCLS+S
RCL7=RCLE+S
STC=RCL7+S
ETC=STC+1
TML1=ETC+1
TML2=TML1+6
TML3=TML2+b6
TMLY=TML3+6
TMLS=TML 4+
TMLE=TMLS+|
TML7=TMLE+
TMLB=TML 7+
T=TMLB+b
ST=T+l]
ISP17=ST+1
IMG10=ISP17+1

Doos
B2 = s P
LMN—0O
*= 4+
P s nd P

o lonlon o lon)

MG16+1
=IMG17+1

—QP:QP‘MHH
Sooo00
~fp— b p—e o o
8\10‘.‘:!\)0—

TYPSTT=TYPTRB+2

BC=TYPSTT+3
ISP11=BC+2
ISP12=ISP11+1
INCONS=ISP12+1
RTHRS=INCONS+1

; CONSTANT
; NRKS-MSG NO BUFFERS CUMUL.
3 HERDER BAD

UMUL
;CORE _TRABLE BASE RDDRESS
; START OF INPUT CHAIN--NEXT RECV DONE
;END OF INPUT CHAIN
yRECEIVE LINK lé

: s
: ” vo '3

;STRRT OF OUTPUT CHAIN---NEXT TMT DONE
;END OF TRANSMIT® CHAIN
; TRANSMIT LING o1

; o8 oe .3
- TYPE FIELD
:SUBTYPE FIELD
: MSG ncg;o IMAGE
:IMAGE OF BIT 1 OF SPIO
{INAGE OF 2p13
Ex% OF SP14
 1NAGE OF 2P13
ﬂvpgzmal. ---
:72 TYPE TABLE REP
;?3 e (1] NRK
7y " “ START
75 " “  STACK

'RECEIVE BYTE COUNT
'SPI1 IMAGE

;SP12 IMAGE
s IN CONTROL CSR IMAGE
;RECY THRESHOLD LINK

PAGE: 0087

PR —



éhDDCFP PROTOS& ;I’PLE NTATION

000210
00Cell

J004C0

HICROPROCESSOR MAIN

D06

B il

;ALL 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=400

; TRBLE I.PDRTE STATE
PCR STATE

NEXT INTERRUPT POSITION
EN.'J OF INTERUPT CHRIN
:STACK OF INTERUPTS
:MAIN MEMORY END

PRGE: 0Oee
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OMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 6-3 PRGE: 0069
DOCHGH.MAC  06-DEC-76 I1:34 SCRATCH PAD ASSIGNMENTS

467 .SBTTL SCRATCH PAD ASSIGNMENTS

468 000000 SP0=0 ;SPO---SCRATCH REGISTER

4£9 000001 SP1=1 .:P ---Pogﬂnérnrus WORD

470

471 erro--xnxr MODE

:;g 31}1—-§5c STATION ssLecrcunuszo)

474 S T --DLEBHECEIveg HHILE NOT IN nnxn% MODE

3;5 ez;u--xurznnupTTpERROR

47 : B115- B3 Nobe

478 00000 ue L

480 000004 SP4=4 5?94—--£n3 iEE noosssg

481 000005 SpS=S  ;5PS---END RECEIVE ADDRESS

482 000006 SPb=b  ;SPb---END TRANSMIT ADDRESS

483 838 07 p7=7 ;gg?---s nangntr ﬂS ESS

484 10 P10=10 ;5P10---LINE S

:gg ;exrnnssxcnne

487 T xn PRO g

488 1140 "fpé“fﬁs RONE SOLE

483 :BIT3--START RECEIVED

490 :BITY--CLEAR ACTIVE ON END

49] ,a%rs--s ART ODE

432 :BITe--HALF DUPLEX

493 :BIT7--0K TO SEND

434 000011 SP11=11 :SP11---R FIELD

49¢ 000012 spxe:xg :SP1 g---n PéELn

495 000013 SP13=13 ;SP13---TY

437 000014 SP14=14 :SP14---RECEIVE LINK IMAGE

43z 000015 SP15=15 :SP15---TIMER ENTRY---NUMBER OF ONE SECOND TICKS

433 000016 SP16=16 ;:5P16---POINTER TO TMT LINK COPY IN MAIN MEM

€0 600017 SP17=17 :5P17---LAST MESSAGE ACKNOWLEDGED

SIS,
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S02
S03
S04
S0S
SCs
SC?

o
Veleo)

(€2 Pt e ol § 4 P e 14 Fa W P | 3 PPN
) ! Ll Al el el el N R e el S Sl S Sy el )
SN o TULSEE SR o LESERSE ST Sl an REnh g St W o [ o « EERESENN | « o ENENETNRY |, [NPINPINEDY ~LOPPSPREPY 4 DR vt P s vt s Pt s s s D)

MU~~~ UUN - Se s UM o ) e

N |3 e L) P
PO =r-cp=TUr=p=p—=TU 0= 0= 02 PN 0= s Fin ps piba D—a P=t pt Pt P2 P2 =0 Pt o b—a P hst

n-.-

01176k
011766
011770
011770
C11772
011772
011774
0i1774
01i776
01177¢
012000
012000

012002
Cl200e

012004 -

012004

012006
012006
012010
012010
giaol2
0ledie
cle0l4

MACY1l 27(1006) 1q-osc-7? 16:44 PAGE b-4 PAGE :
06-DEC-76 I11:34 INIT--INITIALIZATION ROUTINE
.SBTTL INIT--INITIALIZATION ROUTINE
: ZEROS MAIN MEMORY
:LOOPS WAITING FOR RECEIVE DATA(BOOT?)
:OR FOR RQI TO BE SET
NILL ACCEPT ONLY BASE FORMAT. ALL OTHERS WILL RETURN A PROCEDURE ERROR
S st nr IEgTIﬂLIZRTION --- THE HARDWARE CLEARS THE BR AND MAR
. INIT: sp BR, SELB, SPO :CLEAR  SPO
000000 MICPC=MICPL+]
063220 (HOVE'SPX'BR'SELB'SPO)
SP BR, SELB, SP3 :PAGE ONE TRANSFER ADDRESS
000001 MICPC=MICPL+]
063223 (MOVE ! SPX!BR! SELB! SP3»
SP BR, SELB, SP17 :CLEAR SP17
000002 MICPC=MICPL+]
063237 (MOVE !SPX'BR!SELB!SP17>
ouT BR, ¢SELA! OINCON> :ZERO THE IN CONTROL CSR
000003 MICPC=MICPL+1
061200 ¢MOVE! unourx-an-<ssLn'oxncon>>
ouT BR, ¢SELA! 0OCON> :2ERC THE OUT CONTROL CSR
000004 MICPC=MICPE+1
0e1202 ¢MOVE ' WROUTX!BR! <SELA! 00CON> >
SP IMM, 370,5P10 :WRITE 5 ONE BITS TO THE HIGH ORDER
000005 MICPC=MICPC+]
003370 ¢MOVE ! SPX! IMM! 370! SP10>
:BITS OF SP10
5§: SP BR, AR, SP10 :SHIFT SP10 LEFT SETTING CARRY THE
0C0006 MICPC=MICPL+]’
083130 (MOVE!SPX!BR!AR!SP10>
FIRST § TIMES THRU THE LCOP
MEMINC BR,ADDC!SP3 'WRITE A ONE TO THE FIRST 5 MEMORY
000007 MICPC=MICPC+1
076423 <novsiunnsn'xncnnnsan:<noncssp3>>
:LOCATIONS AND ZERC THE REST
SP BR, INCAR, SPO : INCREMENT COUNTER
000010 MICPC=MICPL+1
063080 (MOVE!SPX!BR! INCA!SPQ>
2 10 :ALL DONE
000011 MICPC=MICPC
101413 <JUHP'ZCOND'<10$-INIT&3000*H> <108-INIT&777/2>>
ALWAYS 5§ :KEEP GOING
080012 MICPC=MICPC+
10040€ <JUMP'QLCOND'<55-INIT&3000l4> (S§-INIT8777./2>>
108: SPBR  IMM,1,SPl :WRITE A ! TO THE BR AND SFl

FOB

007C

. S O ——— S = —————  — ——
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) I4-DEC-76 16:44 FPAGE 6-5 PRGE: 0071
OCCHGH.MAC  0B-DEC-76 11:34 INIT-=INITIALIZATION ROUTINE

(1) 000013 MICPC=MICPC+]

gig 012014 003401 ¢MOVE 'SPBRX! IMM! 1'SP1)>

525 012016 SP BR, SELB, SP11 :WRITE A 1 TO SP1l

(1) 000014 MICPC=MICPL+]

g}; 012016 063231 ¢MOVE'SPX!BR!SELB!SP11>

526 012020 SP BR, SELB, SP12 WRITE A 1 TO SP12

(1) 00001E MICPC=MICPL+]

;ig 012020 063232 (MOVE ' SPX!BR!SELB!SP12>

527 012022 LOMA  IMM,TYPTAB :PGINT MAR TO TYPE TABLE

1) 000016 MICPC=MICPCH]

(1) 001 .IF IDN IMM, IMM

Eii 012022 010162 <?gg£eLnnnR!rnne<TYPTAB&377>>

(1) ¢(MOVE ' LDMAR! IMM! <TYPTAB>>

5%5 ooe .ENDC

528 (12024 BRWRTE IMM,226 :WRITE SYNC TG MEMORY

(1) 000017 MICPC=MICPC4]

>i§ 012024 000626 ¢MOVE ' WRTEBR! IMM! (226)>

529 012026 OUTPUT BR,SELB!SYNC  ;LOAD THE SYNC REGISTER

(1) 000020 MICPC=MICPL+]

éig 012026 062234 (MOVE ' WROUT ! BR! <SELB!SYNC>>

€30 012030 MEMINC IMM,3 :REP

(1) 000021 MICPC=MICPC+1

gi; 012030 016403 (MOVE ' WRMEM? INCMAR! IMM! <3>>

LY

€3] 012032 MEM IMM, 2 : NAK

(1) 000022 MICPC=MICPC4]

5%3 012032 002402 (MOVE ' WIRMEM! TMM! 2%

£32 012034 SP MEMX! INCMAR, SELE, SP15 :SET STARTING COUNT

(1) 000022 MICPC=MICPC+1

éig 012034 057235 <MOVE ' SPX!MEMX ! INCMAR! SELB!SPi 5>

€33 012036 MEMINC IMM.6 :START

(1) 000024 MICPC=MICPC4]

ﬁi% 012036 016408 (MOVE ' WRMEM! INCMAR! IMM! <&>>

€34 0Iz340 MEMINC IMM,7 : STACK

(1) 000025 MICPC=MICPC+1

g{; 01204¢ Q1E4C7 ¢MOVE ' WRMEM! INCMAR! IMM! (75>

\d/

S35 [l2042 MEMINC IMM, 1 : ACK

(13 000026 MICPC=MICPC+]

gi; 012042 016401 ¢MOVE ! WRMEM! INCMAR! IMM! < 1) >

A

€3 012044 LDMA  IMM,TABST :POINT TO TABLE UPDATE STATE

(1) 000027 MICPC=MICPC+1

(13 y gnx .IF IDN xnn'}nn 3

'1: Ci20+ 010210 <?9¥E!LDHRR. MM! < TRBST32377>>
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MACYLl 27(1006) _14-DEC-76 16:44 FPAGE b-b PRGE:
INIT-=INITIALIZATION ROUTINE

(MOVE'!LDMAR! IMM! <TABST>>
.ENDC

PSTATI I3 :INITIALIZE IT
MEMINC IMM,<<I3-INIT8777/2)

MICPC=MICPC+1

¢MOVE ! WRMEM! INCMAR! IMM! << I3-INIT3777/2)>5)

PSTATI NIDLEZ + INITIALIZE PORT STATUS
MINC IMM, ((NIDLE2-INIT8777/2>}

MICPC=MICPC+l

(MOVE'WRMEM! INCMAR! IMM! < <NIDLE2-INIT&777/2>>>

LDMA  IMM,STC :LOAD ADDRESS OF LAST TMT CHAIN
MICPC=MICPC+1

.IF IDN IMM, IMM

(MOVE 'LDMAR! TMM! <STC3377>>

. IFF
<MOVE!LDMAR! IMM!<STC>»>
.ENDC

MEMINC IMM, TMLI +STORE ADDRESS OF FIRST TMT LINK
MICPC=MICPC+1
¢MOVE 'WRMEM! INCMAR! IMM! < TML1>>

MEM IMM, TMLI
MICPC=MICPC+1
(MOVE!WRMEM! IMM! <TML1>>

SP MEMX, SELB, SP16 : INITIALIZE LAST XMIT POINTER
MICPC=MICPC+]
¢MOVE ! SPX!MEMX ! SELB!SP16>

LDMA  IMM,SRC :LOAD ACDRESS OF LAST RECV CHAIN
MICPC=MICPC+]

.IF IDN IMM, IMM

(MOVE'LDMAR! IMM! ¢SRC3377>>

IFF
¢ HOVE *LDMAR! IMM! <SRC>>
.ENDC

MEMINC IMM,RCL1 SET UP ADDRESS OF FIRST RECV LINK
MI PE:EACPC*f
¢MOVE ' WRMEM! INCMAR! IMM! <RCL1>>

MEM IMM,RCL1
MICPC=MICPC+l
(MOVE ! WRMEM?! IMM! <RCL1>>

SP MEMX, SELB, SP14
MICPC=MICPC+|
(MOVE ! SPX ! MEMX! SELB! SP14>

LDMA  IMM, NXTINT
MICPC=MICPCH]
.IF IDN IMM, IMM

;ADDRESS OF NEXT INTERRUPT PQINTER TC MAR

gg7z
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:Y4 PAGE &-7 PRGE: 00732
DOCHGH.MAC  0&-DEC-78 11:34 INIT--INITIALIZATION ROUTINE

;i; 012072 010240 <?9¥E:Lonnnzznnz<NxTxnraa77>>

{ .

(1 (MOVE 'LDMAR! IMM! <NXTINT»>

g;; 000 .ENDC

S48 012074 MEMINC IMM, INTSTK : INITIALIZE NEXT INTERRLPT POINTER

(1) 000043 MICPC=MICPC+1

;H 012074 016642 (MOVE ' IRMEM?! INCMAR! IMM! ¢ INTSTK)> >

{4

549 012076 MEM IMM, INTSTK : INITIALIZE INSERTION POINTER

1) 000044 MICPC=MICPC+1

51; 012076 002642 <MOVE ! WRMEM? IMM? ( INTSTK)>>

s§o 012100 BRWRTE IMM, 200 :WRITE THE RUN BIT TO THE BR

(1) 000045 MICPC=MICPC4I

Ei? 0:2100 000600 ¢MOVE'WRTEBR! IMM! <200>>

551 012102 ouT BR, <SELB!OMRIN> :WRITE THE RUN BIT TO MAINT CSR

(1) 880045 MICPC=MICPL+1

%ii 012102 061221 ¢MOVE ! WROUTX!BR! <SELB! OMAIN> >

552 :FALL INTO IDLE LOOP

553 001 .IF NDF SLOW

€54 012104 ALWAYS TEOM2

(1) 000047 MICPC=MICPC+]

g{; 012104 110740 ¢JUMP!ALCOND! < TEOM2-INIT83000%4> ! < TEQM2-INIT8777 25>

:ss .

SEE 012106 REXIT: &p BR, SELB, SP3

(1) 000050 MICPC=MICPL+]

{%f 012106 083223 (MOVE!SPX!BR!SELB!SP3>

\s

557 0Go .ENDC
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060e10
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0000sS
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ool
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000

MRCY11 27(1006) éﬂzgsg-76 16:44 PAGE &6-8 PAGE:

JOb

IDLE--PROGRAM IDL

IDLE:

XEXIT:
I1:

I12:

I3:

'§ETTkgnI°LE"f“°°R““ IDLE LOOP
wxnmég%gﬁmmmmsmwmnwums
:USES STATE POINTERS FOR TMT,RCV,CSR ACTIVITY

BRWRTE BR, <SELA!SP10» :READ TRANSMIT STATUS WORD FROM SP10 TO ER
MICPC=MICPL+1
(MOVE ' WRTEBR!BR! (SELA!SP10>>

BR! TMTDA ;IF DRTA TO SEND-- BRANCH
MICPC=MICPC+l
(JUMP'!BRICON! <TMTDA-INIT&3000%4> ! <TMTDA-INIT&777/2>)

gngp . rgron :IF DATA TO SEND-- BRANCH
= +

<5u :aﬁScSnf<anon-rnxraaooo*q>s<rnron—1nxrar77/a>>

JIF DF fLOH

ALWAYS 11

&p BR, SELB, SP2

.ENDC

BRWRTE EBES RCVCON
MICPC=MICPC+]

(MOVE ' WRTEBR! IBUS! (RCVCON>>
.BRY  BR,SELR,SP3!PAGE! :BRANCH BASED UPON RECV STATE
MICPC=MICPL+]1

<JUMP! BRYCON!BR!SELA!SP3!PRGE1>

LOMA  IMM, TRBST
MICPC=MICPC+1

i MM
<ﬁ§g§?ﬂoﬁgg!}nnscrnasraa77>>

od
(MOVE!LDMAR! IMM! <TRABST>>
.ENDC

.ALKAY MEMX,SELB,0
MICPC=MICPC+]
<JUMP! ALCOND! MEMX! SELB! 0>

:READ LINE UNIT RECEIVE CONTROL WORD

;POINT TO TRBLE UPDATE STATE

.IF NOF SLOW

STATE TMTA+2 :GET IDLE TRANSMIT STATE + |
MICPC=MICPC+]

(MOVE ' WRTEBR! IMM! < TMTR+2-IN1T8777/2>)

NOP gn SuB, SP2 :SUBTRACT FROM CURRENT STATE
M Epcznx pl+l

<BR!'SUB!SP2>

c TMTDR :NON-IDLE STATE
MICPC=MICPC+1 )

¢JUMP!CCOND' < TMTDA-INIT33000%4> ! < TMTDA-INITS?77/2>>

.ENCC

0C74

—— R+ ———— - S ————— S %%
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OMC11 DDCMP PROTOCOL IMPLEMENTATION MACY11l 27(1006) éq-osc-7s 16:44 PAGE 6-9 PAGE: 007%
DDCHGH.MAC  0&-DEC-76 11:34 IDLE--PROGRAM IDLE LOOP
S82 012134 IDLED: SPBR  IBUS,UBBR,SPO s TIMER EXPIRES?
(1) 000063 MICPC=MICPC+]
g%g 012134 123620 ¢MOVE ! SPBRX ! IBUS! UBBR! SP0>
583 012136 BRY TIMSRV
(1 000064 MICPC=MICPC+]
5§; 012136 113255 < JUMP! BRYCON! < TIMSRV-INIT83000#4> ! < TIMSRV-INIT8777/2>>
S84 012140 SP Igus RCVCON, SPO :READ THE RECEIVE CONTROL REGISTER
(1) 000065 MICPC=MICPC+]
Efi 012140 023240 (MOVE ' SPX! IBUS! RCVCON! SPQ>
585 012142 BRWRTE BR,AA!SPO :SHIFT IT LEFT
(1) 000066 MICPC=MICPL+1
fii 012142 060520 (MOVE 'WRTEBR!BR! <AR!SPD> >
S8 012144 BR? 11 :RECEIVE ACTIVE, DON'T DO PCRT STATLS
(1) 000067 MICPC=MICPC+1
:B 012144 103454 (JUMP!BR7CON!<I1-INIT33000%4>'<I1-INIT&777/2>>
587 012146 LOMA  IMM, PRTST : ADDRESS PORT STATE
(1) 000070 MICPC=MICPC41
(1) 001 .IF IDN IMM, IMM
Ei% 012146 010211 <?ggseLonnR!xnne<pnrsraarr>>
(1) (MOVE ! LDMAR! IMM! ¢PRTST)>>
Efi 0oo .ENDC
S88 012150 .ALWAY MEMX,SELB,0 : INDEX
(1) 000071 MICPC=MICPC+]
gi; 012150 140620 <JUMP! ALCOND!MEMX! SELB! Q>
(1)



LOB

DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 6-10 PARGE: 0078
DDCHGH.MAC  08-DEC-76 11:34 BASSRV---- BASE SERVICE ROUTINE
qu .ggtr angsnv---- BASE SERVICE ROUTINE
91 012182 BASSRV: PSTATE NIDLE2
(1) 012152 MEM IMM, < <NIDLE2-INIT8777/2))
(2) 000072 MICPC=MICPC+]
553 012152 002533 (MOVE ' IRMEM! TMM? < (NIDLE2-INIT8777/2>)>
592 012154 LDMA  IMM,BARSE :CLEAR TO MAR SO IT PCINTS TO BASE POINT
‘1) 000073 MICPC=MICPC+]
(1) 001 IF IDN_IMM IMM
gig 012154 010017 <?ggE!LDHRR.IHM!(BRSE&3?7>>
(1) {MOVE ' LDMAR! IMM! <BASE> >
fig 000 .ENDC
593 012156 MEMINC IBUS,PORTI :READ CSRY
(1) 000074 MICPC=MICPC+]
fﬁ 012156 136500 ¢MOVE ! WRMEM! INCMAR! IBUS! <PORT1)>>
??? 012160 . ngngng" éSE? PORT2 :READ CSRS
Ei; 012160 ?85253 <n3v§?u§n£n! NCMAR! IBUS! <PORT2>>
595 0:2162 MEM 1BUS, PORTY
(1) 000076 MICPC=MICPC+]
5{; 012162 122560 (MOVE ' WIRMEM! IBUS! <PORTY> >
59 012164 SP 1BUS, INCON, SPO :READ INPUT CONTROL CSR
(1) 000077 MICPC=MICPC+]
Ef% 012164 123000 <MOVE ' SPX! IBUS! INCON!SPO>
§?§ 012166 g?ggrs xgnsxou :CLEAR THE BR
UL L UL b
(1) o216 30050¢ RGVE TURTESRT TMME < 100>
598 012170 ouT BR, <RANDB! OINCON> :CLEAR THE INCONTROL CSR
(1) 000101 MICPC=MICP{+]
g{; 012170 061260 (MOVE ! WROUTX1BR! <RANDB! OINCON> >
593 012172 OUTPUT  IMM, <120! OMODEM> sMASK FOR HDX ANC DTR
(1) 000102 MICPC=MICPC+]
fi% 012172 002133 ¢MOVE ! WIROUT ! TMM? < 120! OMODEM> >
800 012174 BRWRTE MEMX,SELB :READ SELG
(1) 000103 MICPC=MICPC+{
5i§ 012174 040620 <MOVE ! WRTEBR!MEMX! <SELB>>
801 012176 BRY nsguns : IF SET RESUME
(1) 000104 MICPC=MICPC+1
fii 012176 103113 < JUMP! BRYCON? <RESUME-INIT83000%4> ! <RESUME-INIT3777/2))
g02 012200 L?HR énn T :LORD ADDRESS OF TYPE FIELD
(1) 000105 MICPC=MICPCH]
(1) 001 .IF IDN IMM,IMM
Eii 012200 010151 <?gg£zLonnR!1nnz<raa77>>
(17 <MOVE!'LDMAR? IMM! <T>)
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DOCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:Y44 PAGE b-11 : PRGE: 0077
.MAC  0&-DEC-76 11:34 BASSRV---- BASE SERVICE ROUTINE
000 .ENDC
MINC MM -WRITE START TYPE TO MEMORY
— 000106 ﬂ§c5c=nllpc4? ;
012202 016406 (MOVE ! WRMEM! INCMAR! IMM! <&
012204 MEM IMM, 300 :WRITE SELECT AND FINAL TO MEMORY
000107 MICPC=MICPC]
012204 002700 ¢MOVE ! IRMEM! IMM! <300>>
012206 SP BR, DECA, SP1 s TURN OFF INIT MODE
000110 MICPC=MICPL+]
012206 063161 ¢MOVE !SPX!BR!DECA!SP1>
012210 k. BS1: ggugrsn Ign*eqx :SET OK TO SEND,STARTMODE AND UNNUM PENDING
L] ) b .
012210 000641 G OE T LRTESRE Tt (241> >
012212 ALWAYS SA3
000112 MICPC=MICPC+1
012212 110737 ¢JUMP'ALCOND! <SA3-INIT33000%4> ! <SA3-INIT8777/2>>
0i2214 " RESUME: SP IMM, SP4, 4 sSET UP SPY FOR COUNTING NPRS
000113 . MICPC=MICPC+1
012214 003004 CMOVE ! SPX! IMM! SP4! 4>
012216 SP BR, INCA, SP10 :SET UNNUMB MESSAGE PENDING TO
000114 MICPC=MICPL+]
012216 063070 ¢MOVE ' SPX!BR! INCA!SP10>
: TRICK TRANSMITTER CODE
012220 LDMA  IMM,BRSE *ADDRESS BASE TABLE ADDRESS
000115 MICPC=MICPC+1
001 .IF IDN IMM, IMM
012220 010017 (?ggE!LDHﬂR!IHH!(BRSE&37?>>
(MOVE ! LDMAR® IMM! <BASE>>
000 .ENDC
012222 ' STATE  FUDGE :SET TMTR STATE TO ENTER TABLE UPDATE
000116 MICPC=MICPC+]
012222 000743 - - (MOVE 'WRTEBR! IMM! <FUDGE-INIT&777/2>>
012224 el ﬂLESYSHITEE, :GO SET UP MXT BITS AND ADRESS OF BRSE FOR NPRS
012224 110485 <}ung?nL onof<rao-xN17530004q>:<rao-1nxra777/a>>
012226 BS2: LDMA  IMM,IMGIO
o0t P
012226 010154 2?gg§?fonnn! MM! < IMNG108377>)
(MOVE!LDMAR! IMM! < IMG10>>
000 .ENDC
012230 SP MEMX! INCMAR, RORB, SP10 sRESTORE BIT 1 OF SP10

000121 MICPC=MICPC+1

——— -
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC- B:44 PAGE B-12 PAGE: 0078
DDCHGH.MAC  0&-DEC-76 11:34 enssﬁv---- 8225 sénvxsg zsurfut
8; 012230 057310 ¢MOVE ! SPX!MEMX! INCMAR! RORB! SP10»
E(ai? 012232 " 3?9 Hggmmcma,s&a,sm :RESTORE SP11l
;i; 012232 38%51 mSVE?S;X!IiHXEINCW!SELB!SPlD
8
?i';' 012234 ﬁ’x’c Hgggﬁmcma,s&a,sma :RESTORE SP12
EH 012234 %%SS (MOVE 1 SPX! MEMX! INCMAR! SELB!SP12>
618 012236 SP MEMX! INCMAR, SELB, SP14 sRESTORE SP14
(1) 000124 MICPC=MICPC+1 :
fﬁ 012236 057234 (MOVE ! SPX! MEMX! INCMAR! SELB! SP14> /
619 012240 SP MEMX! INCMAR, SELB, SP16 :RESTORE SP16
(1) 000125 MICPC=MICPC+1
m 012240 057236 ¢MOVE ! SPX! MEMX! INCMAR! SELB! SP16>
820 012242 Sp MEMX, SELB, SP17 -RESTORE SP17
(1 000126 MICPC=MICPC+]
fﬁ 012242 043237 (MOVE ! SPX! MEMX! SELB!SP17>
621 Di2aw SP g« DECA,SP10 s TURN OFF UNNUM MESSAGE PENDING AND
(1) 000127 MICPC=MICPL+]
EB 012244 063170 (MOVE!SPX!BR!DECA!SP10>
855 ;gsno THE gnc
012246 SP BR, DECA, SP1 :CLEAR INIT MODE
(0 000130 MICPC=MICPL+1
m 012246 063161 <MOVE!SPX!BR!DECA!SP1>
624 012250 BRWRTE IMM, 200 :SET OK TO SEND
(1) 000131 MICPC=MICPC+]
m 012250 000600 - ¢MOVE!WRTEBR! IMM! <200>>
625 012252 | ALWAYS SA3
(1) 000132 MICPC=MICPC+1 _
EH Q12252 110737 ¢ JUMP! ALCOND! <SA3-INIT33000%4: ! <SA3-INIT8777/2>)

S — . — —



DMC11 DDCMP PROTOCOL IMPLEMENTATION
DCCHGH. MARC 06-DEC-76 11:34
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MACY1l 27(1006) 14-DEC-76_ 16:Y4 PAGE 6-13 PRGE:
NIDLE2---NO CSR RCTIVITY STATE

.SBTTL NIDLEE---NO CSR RCTIVITY STATE

NIDLE2: BRWRTE BR,SELA!SPI :READ PORT STATUS WORD
000133 MICPC=MICPL+]
060601 (MOVE ! KRTEBR! BR'<SELR'SP1>>
001 .IF NDF SLOW
BRY NIDLES : INTERRUPT PENDING?---BRANCH
000134 MICPC=MICPC+]
103141 <JUMP!BRYCON? <(NIDLES-INIT83000%4> ! <NIDLES-INIT3777/2>>
000 .ENDC
001 .IF DF SLOW
BRY OUTINT
000 Engc
P8 1BUS, INCON, SPO :READ INPUT CONTROL CSR
000135 MICPC=MICPC+}
123400 <MOVE ! SPBRX ! IBUS! INCON! SPO>
BRSHF T sSHIFT IT RIGHT
000136 MICPC=MICPC+]
001620 ¢MOVE ! SHF TER! WRTEBR! SELB>
BRY INWATI :IF RQI SET -- BRANCH
000137 MICPC=MICPC+]
103146 ¢JUMP! BRYCON? < INWAT1-INIT33000%4> ! ¢ INWAT1-INIT8777/2>>
:TO RE-READ THE IN CNTRL REGISTER TO AVOID
:A RACE IN MICRO-P READ/UNIBUS WRITE
001 .IF NDF SLOW
ALWAYS IDLE
000140 MICPC=MICPC+1
100451 <JUMP'ALCOND! < IDLE-INIT33000%4> ! < IDLE-INIT3777/2>>
000 .ENDC
NIDLEG:
001 .IF DF SLOW
108: SPBR  IBUS,MODEM,SPO :READ noot-:n conmon. CSR
BRWRTE BR,AA'SPO :SHIFT IT LEFT
BRY Setosr :IF DSR SET, CLEAR FLAG
BRWRTE BR,SELA!SP10 *READ LINE STATUS WORD
BRSHF T
BRY IDLE s START MODE
BRWRTE BR,AAR!SP1 :READ PORT STATUS WORD
BRI IDLE s INIT MODE
BR? IDLE :DISCONNECT ERROR ALREADY SENT
SPBR  IBUS,MAIN,SPO  ;READ THE MAINT REGISTER
BRWRTE BR,ADD!SP) suxrr LEFT
BRY I0(E %2 EXIT
BRWRTE IMM, 100 uax o:sconnecr ERROR
SP an AORB, SP1 :FLAG ERROR Rsconoso
ALWAYS ERRXX *MAKE A CONTROL OUT
SETDSR: BRWRTE IMM,277 :CLEAR DISCONNECT ERROR FLAG
ALWAYS CLRioL
000 .ENDC
001 .IF NDF $LOW
NIDLES: PSTATE OUTINT :SET STATE FOR INTERRUPT PROCESSING

0079
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE B-14 PRGE: 0080
DOCHGH.MAC  0&-DEC-76 11:34 NIDLE2---NO CSR ACTIVITY STATE

‘é’ 012270 MEM IMM, <<OUTINT=-INIT8777/2>

(2) 000141 MICPC=MICPC+1

E%3 012270 002614 {MOVE 'WRMEM! IMM! < COUTINT-INIT&777/2>»

eES Q12272 ALWAYS IDLE

{1 000142 MICPC=MICPC+1

5%3 012272 100451 <JUMP!ALCOND! < IDLE-INIT33000%4> ! < IDLE-INIT8777/2>>

BEE 000 .ENDC



{

000157 MICPC=MICPC+]
Cl2324 001ee20 (MOVE!SHFTBR!WRTEBR!SELB>

=
DD:’
DMC11 DOCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) I4-DEC-76 1b:44 PAGE 6-15 PAGE: 008!
DOCHGH.MAC  0B-DEC-76 11:34 INWRIT---WAIT FOR RQI TO CLEAR
.SBTTL INWAIT---WAIT FOR RAI TO CLEAR
223 012274 INWRIT: ssgn IBUé INCON, SPO ;5:90 INPUT CONTROL CSR
(1) 000143 MICPC=MICPC+]
g;; 012274 123400 <MOVE ! SPBRX! IBUS! INCON! SPO>
67C 012276 BRURTE _BR, <AA!SPO> sSHIFT IT LEFT
(1) g%? MICPC=MICPL+1
EH 012276 0 (MOVE'!WRTEBR'!BR! <RA!SPD>>
671 012300 BR? NIDLE3 s INTERRUPT ENABLE HAS BEEN SET
(1) 000145 MICPC=MICPC+]
Ei§ 012300 103550 <JUMP!BR7CON! <NIDLE3-INIT33000%4> ! <NIDLE3-INIT8777/2>>
872
673 012302 INWAT1: SPBR xgus INCON, SPO :READ THE INPUT CONTROL CSR
(1) 000146 MICPC=MICPC+]
gi; 012302 123400 ¢MOVE ! SPBRX! IBUS! INCON! SPO>
%I? 012304 - g?gpc "Iégggla :READY IN STILL SET
E{; 012304 103557 <JUMP! BR7CON? < INWAT2-INITS3000%4> ! < INWAT2-INIT8777/2>>
675 012306 NIDLE3: PSTATE INWATI -UPDATE STATE TO INPUT
fé} 012306 e nggpc . égg¥i<xnunrx-znxra777/2>!
Eg; 012306 002546 CMOVE ' IRMEM? TMM! < C INWAT1-INIT8777/2>>)
876 012310 BRWRTE BR,AA!SPO :SHIFT CSR LEFT
(1) 000151 MICPC=MICPC+1
Ei§ 012310 060520 ¢MOVE'WRTEBR!BR! <AR! SPD>>
677 012312 BR? ININT
(1) 000152 MICPC=MICPC+1
fi} 012312 117460 (JUMP!BR7ZCON! < ININT-INIT33000%4> ! < ININT-INIT8777/2)>
678 012314 PSTATE INWAIT .UPDATE STATE POINTER TQ NC INTERRJUFT GENERATED
(1) 012314 MEM IMM, << INWRIT-INIT3777/2>}
(2) 000153 MICPC=MICPC+1
Es; 012314 002543 <MOVE ! WRMEM! IMM! < C INWRIT=-INIT8777/2>»>
679 012316 NIDLEY: BRWRTE IMM,200
(1) 000154 MICPC=MICPCH]
Ei; 012316 000600 (MOVE ! WRTEBR! IMM! <200> >
880 012320 ouT BR, AORB! OINCON :SET THE RDYI
(1) 000155 MICPC=MICP{+1
Ei? 012320 0613G0 <MOVE ! WROUTX!BR! <RORB! OINCON> >
J .
) CRedEE ise RTEPeaMIChCs ]
fig 012322 100451 <JUMP'ALCOND? < IDLE-INIT83000%4> ! < IDLE-INIT8777/2>>
682 .
683 012324 tNuaT2: BRSHFT :SHIFT THE BR RIGHT
(1)
(13

[P
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012326
012326

18338

012330
012332
012332

012334
012334
012336
012336
012340
012340
012342
0l234e
012344
Cla2344

012346
012346

012346
012350
012350

0123ce
0123se

012382
012354
Cl23%4

06-DEC-76 11:34

001

000
001

000160
103051

000161
002563

000162
100451

000
000163
123400

000164
102600

0001865
102172

000166
001620

000167
102574

000170
002700

000171
100575

000172
002657

000173
100575

MACY1l 27(1006) 14-DEC-76 _16:44 FAGE 6-16 PRGE:

EO7

INWAIT---WARIT FOR RQI TO CLEAR

INSRV:

108:

.IF DF SLOW
BE:D NIDLEB ;RQI SET--- GO AWRY

MICPC=MICPC+l
<JUMP!BRYCON! <IDLE-INIT33000%4> ! <IDLE-INIT3777/2)>>

PSTATE INSRV ;SET NEXT STATE TO INPUT SERVICE
MEM IMM, <<INSRV-INIT8777/2>>

MICPC=MICPC+]

(MOVE ' WRMEM® IMM! < CINSRV=-INIT&77772> »>

ALWAYS IDLE
MICPC=MICPC+l
<JUMP!ALCOND! < IDLE-INIT33000%4> ! <IDLE-INIT&777/2>>

.ENDC

SPBR  IBUS, INCON,SPO
MICPC=MICPC+]

¢MOVE ! SPBRX! IBUS! INCON! SPO>

;READ THE INPUT CONTROL CSR

BRI 308 ;--SENSE OR BASE
MICPC=MICPC+l
<JUMP!BR1CON! <308-INIT33000%4> ! <308$-INIT8777/2>>

BRO 108 ;CNTL I
MICPC=MICPC+l
¢JUMP!BROCON! < 108-INIT33000%4> ! <108-INIT3777/2>>

BRSHFT ;MUST BE BAR/CC-SHIFT FOR IN OR OUT
MICPC=MICPC+l
(MOVE!SHF TBR! WRTEBR!SELB>

BR1 158

MICPC=MICPC+1

¢ JUMP!BRICON! < 158-INIT33000%4> ! < 158-INIT8777/2>>

PSTATE TBASRV : TRANSMITTER
IMM, < <TBASRV-INIT3777/2>}

MEM
MICPC=MICPCt]
¢MOVE ! MRMEM! IMM! < < TBASRV-INIT8777/2>»>

ALWAYS 20$
MICPC=MICPC+l
(JUMP!ALCOND! <208-INIT33000%4> ! <208-INITR777/2>>

PSTATE CTLSRV

MEM IMM, <<CTLSRV-INIT8777/2>>
MICPC=MICPC+l
(MOVE!WRMEM! IMM! < (CTLSRV-INITR?77/2>»

ALWAYS 20%
MICPC=MICPC+1
(JUMP!ALCOND! <208-INIT33000#4> ! <208-INITS7772>>

a08e
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:4Y4 PAGE 6-17 PAGE: 0082

CHGH.MAC  0B-DEC-78& 11:34 INWAIT---WAIT FOR RQI TO CLEAR

(1

70! 012356 158:  PSTATE RBASRY

(é) 012356 MEM IMM, <<RBRASRV-INIT&777/2>>

(2} 000174 MICPC=MICPC+1

isg 012356 002721 (MOVE ! WRMEM! TMM! ¢ <RBASRV-INIT3777/2>>>

702 012360 208:  BRWRTE BR,SELR!SPI : INIT MODE

(1) 000175 MICPC=MICPL+]1

5i3 012360 060601 (MOVE'WRTEBR!BR! <SELR!SP1>>

703 012382 BRO PROCER :IF INIT MODE--ERROR
(1) 000176 MICPC=MICPC+1

;i; 012362 102201 «JUMP! BROCON! < PROCER-INIT83000%4> ! <PROCER-INIT&777/2>>
704 012384 ALWAYS IDLE

(1 000177 MICPC=MICPC+1

fii 012364 100451 ¢JUMP'ALCOND! ¢ IDLE-INITS3000%4> ! < IDLE-INIT8777/2>>

f?? 012366 e 308: gagp IQSEYI : IF BRSE---PROCESS
(1 ; 012386 102211 <}un3?938c8m CINSRV1-INITS3000%4>! ¢ INSRV1-INIT8777/2>>
\a

706 0i2370 PROCER: PSTATE NIDLER2 sRESET PORT STATUS

(1) 012370 MEM IMM, < (NIDLE2-INIT8777/2))

(2) 000201 MICPC=MICPC+]

Eg; 012370 002533 . <MOVE ! WRMEM® TMM? < ¢(NIDLE2-INIT8777/2>>>

707 012372 BRWRTE IMM, 100 :CLERR INPUT CONTRCL CSR
(1) 000202 MICPC=MICPC+]

gi} 012372 000S00 <MOVE ' WRTEBR! IMM! ¢ 100> >

\

708 012374 ouT BR, RANDB! OINCON ¥

(1) 000263 MICPC=MICPL+1

Eig 012374 061260 <MOVE ! IROUTX!BR! <RANDB! OINCON> >

709 012376 LDMA é"" ¢(RTHRS+3> » :ADDRESS ERROR LINK
(1) 000204 MICPC=MICPC41

(1 0C1 .IF IDN IMM, IMM

fi% 012276 010177 <?9gE!LDHQR!InH!<<RTHRS+3>33??>>

(1) ZnovEsLonnnexnnz<<n1uas+3>>>

g{; 000 .END

710 012400 MEMINC IMM,2

(1) 000205 MICPC=MICPC+]

?ii 012400 016402 ¢MOVE ' WRMEM! INCMAR! IMM! (2>

7ii 012402 MEM snn 0

(13 000206 MICPC=MICPC41

Eii 012402 002400 ¢MOVE ! WRMEM! IMM! <0>>

712 012404 OUTPUT MEMX, SELB! OMODEM :CLEAR DATA TERMINAL READY
(13 000207 MICPC=MICPC+]

gi 012404 042233 <MOVE ' WROUT ! MEMX* < SELB! OMODEM> »

71

[ O B

012406 ALWAYS RCEXX :POST THE ERRCR - FRTAL

- A ——



OMC11 DDCMP PROTOCOL IMPLEMENTATION
06-DEC-76 11:34

OCCHGH. MARC

R i L e e e W Pt el o)
Popespospap-obaposPpopaPhapapahpeb=s
DR . | ALY | ) DS sl L

C12406
Qlevl10
Q12410
0la4l2
alayle
O12414
0l2414

00cz210
114524

000211
0e0e01

000212
102072

000213
100821

?ﬁﬁgll 27(1006) 14-DEC-76 _16:44 FAGE 6-18 PRGE:

-~ - ‘

GO7

IT--<WAIT FOR RQAI TO CLEAR

INSRV1:

MICP -HICPC*l
(}U 'ALCOND! <RCEXX-INIT33000%4> ! <RCEXX-INIT3777/2)>

BRWRTE BR,SELA!SPI : INIT MODE?
MICPC=MICPL+]
(MOVE 'WRTEBR!BR! <SELA!SP1>>

BRO BRSSRV
MICPC=MICPC+l
«JUMP ! BROCON! <BRSSRV-INIT83000#4> ! <BASSRV-INIT8777/2)>

ALWAYS PROCER ;NG - PROCEDURE ERROR
MICPC=MICPC+l
<JUMP!ALCOND! <PROCER-INIT33000%4> ! <PROCER-INITA777/2>"

a0e4



CMCL1 COCMP PRQTOCOL IMPLEMENTATION MACY!
DOCHGH. MAC OUTIN

718

~
n

1Y R el = LNLNLNRYY, BRI ENY ( « DO LN TSN |

(M ernosaer (MNE W S st v

‘Q’

B L T B B L B e i B R e e P s e L R
[N www’-‘.""‘(\,.-'.-‘.".""."."."wHHHuH"'""U"‘HHH."""‘N"‘H"‘F‘.“"—'.—

0la4le

012416
0ledls

0ia4le

012420

012420

Oleuz2

012422

012424
0l2424
0l242e
Cle42e
Cle430

012430

Die432
012432

012434
0le434
012438

06-DEC-76 11:

001
000214
002631

0oc
0ol
000

000215
001
010240

000

0002186
001

050220

000
000217
123040

000220
055302

000221
00!l
0sCe20
000

000zz2
074520

34

OUTINT:

HO?

11 27(1006) 14-DEC-76_ 16:44 PAGE b6-19 PRGE:
NT---SET UP OUTPUT INTERRUPT [RDYOI

.SBTTL OUTINT---SET UP OUTPUT INTERRUPT [RCYC]

. IF NOF SLOW
PSTATE PINT2
MEM IMM, <<PINT2-INIT&777/2>>

MICPC=MICPC+]
<N0VE'HRHEH'IHN!<<PINT2-INIT&?77/2>>>
.ENDC '
JIF DF  SLOW
PE;%EE OUTWAIT :PORT STATUS TO WAITING FOR OUT
| : COMPLETION
LOMA  IMM,NXTINT :ADDRESS OF NEXT INTERRJPT POINTER
nxcpc MICPC+]
IF IDN IMM, IMM -

(?OVE'LDHRR'IHH'(NXTINT&377)>
(MOVE'LDMAR! IMM?! (NXTINT>>

.ENDC

LOMA  MEMX,SELB :NEXT INTERRUPT
nxcpc-nxcpc+l

IF IDN MEMX

<nove-Lonna'inn-<ssLasa77>>

« IFP
¢<MOVE ! LDMAR! MEMX ! <SELB>>
.ENDC

SP IBUS OCON, SPO :READ THE OUTPUT CCNTROL CSR
MICPC=MIC ?

<MOVE!SPX! IBUS!OCON!SPD>

ouT ¢MEMX! INCMAR> , ¢(RORB! OOCON> :WRITE THE OUT CONTROL CSR

MICPC=MICPC+1
¢MOVE!WROUTX!MEMX! INCMAR! <RORB!00CON>>

LOMA  MEMX,SELB :ADDRESS LINK
nxcpc-nxcpc+i

IF IDN M

<novc-Lonnn-inn'<s£Laaa77>>

<HOVE'LDHQR MEMX! <SELB>>
.ENDC
BRWRTE <BR! INCMAR>, <AR!SPD>

MICPC=MICPC+l
(MOVE!WRTEBR!BR! INCMAR! <RR!SPQ>>

:KICK PAST LINK STATUS BYTE

:SHIFT CSRO IMAGE LEFT
- %%%00 NOT CHANGE BR UNTIL BR7¥##
ouT (MEMX! INCMAR> , ¢SELB'0PORT 1> :WRITE LOW BYTE OF BR TO C3R

MICP ¢PC
G éOUTX'HEMX'INCHﬂR"SELB'OPORT1>>

C
<MOVE'W
ouT (MEMX! INCMAR> , <SELB!OPORT2> :WRITE HIGH BYTE OF BA TQ CSR

aoes
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC- b:44 PAGE 6-20 PRGE:
A Db-DEC-76 11:34 YA -2 ah008) TPl TR RerACET (RDYS]
000224 MICPC=MICPC+1
055225 <MOVE ' WROUTX ! MEMX! INCMAR! <SELB!OPORT2> >
s gggpe égEHT!INCHRR>,(SELB!OPCRTH> WRITE HIGH BYTE CF COUNT TO CSR
= +
055227 <novseu§ou$x-n£nx'xncnnn-<szLe-opoan>>
ouT (MEMX! INCMAR> , <SELB! JPORT2) :WRITE THE LOW BYTE OF COUNT
00022¢ MICPC=MICPC+]
0SE22E ¢MOVE ! WROUTX!MEMX! INCMAR! ¢SELB* OPCRT3> >
s KRAHERE IS BR7%x#
BR? PEL : INTERPJPT ENABLE IS SET
000227 MICPC=MICPC+1
103757 <JUMP!BR7CON! <PE1-INIT33000%4> ' <PE1-INIT8777/2>>
:GENERATE AN INTERRUPT
001 n;r NDF SLOH
000230 cpc-n
100451 <JUHP'RLCON0'<IDLE ~INIT83000%4%)> ! (IDLE-INIT3777/2>)>
PINT2: PSTATE OUTWRIT
MEM IMM, <COUTWAIT-INIT8777/2>>
000231 MICPC=MICPC+1
002652 <novs'unnen-rnnz<<ourunxt-1urra777/a>>>
000 .ENDC
001 .IF DF SLOW
000 PINTZ2:
'? énn NXTINT :ADDRESS NEXT INTERRUPT QUELE
000232 MICPC=MICP
001 IF IDN IMM 1
010240 <?0gE'LDHﬂR'IHH'<NXTINT&37?>>
(MOVE!LDMAR! IMM! <NXTINT>)>
000 .ENDC
cp MX, SELB, SPO :COPY ADDRESS FOR NEXT INT TO SPQ
000233 MICPC=MICPC+]
043220 (MOVE ! SPX ! MEMX ! SELB! SPD>
MEM IMM, INTSTK :ASSUME WRAP AROUND CASE
000234 MICPC=MICPC+]
002642 <nove-unnen-1nm-<1nrsrx>>
BRWRTE IMM, < <MMEND-2>> :ADDRESS OF LAST INT IN STACK
000235 MICPC=MICPC+1
000776 ¢MOVE'WRTEBR! IMM! ¢ <(MMEND-2>>>
CMP BR, SPO :SHOULD WE WRAP
000236 MICPC=MICPL+1
060360 <SUBTC!BR!SPO>

B L B e e i B e e S Ll e e T

Ui r—p=MNer—et—r—= N

012436
012440
012440
0l2442
Qla44e

012444
012444

0i2446
012446

0i2450
01245C

012450

gl24se

0la4se

012454
012454
012456
012456
0l2460
012460
gla4yee
0l2462
Clede4

107

Z S$ : YES--BRANCH
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 6-21 PRGE: 0087
DOCHGH.MAC  0B-DEC-76 I1:34 OUTINT---SET UP OUTPUT INTERRUPT [RDYO]

(1) 000237 MICPC=MICPC+1

gi; Ol12464 101642 (JUMP!ZCOND! <58-INIT33000%4> ! (S§-INIT8777/2»

755 012466 BRWRTE IMM,2 :OFFSET FOR NEXT POINTER

(1) 000240 n1c9c=usgpcl1 |

Eii 012466 000402 ¢MOVE 'WRTEBR! IMM! (2>

z§? 012470 000241 gggp ggegoo!spo :UPDATE POINTER

EB 012470 0624900 <HOVE?HI£P£H!AR!<RDD!SPD>>

757 012472 5§: 5P MEMX SELB, SPO :COPY POINTER TO SPO

(1) 000242 MICPC=MICPC+]

Eii 012472 043220 (MOVE ! SPX! MEMX! SELB! SPQ>

758 012474 LDMA  IMM,NXTSP .PICK UP START OF IN QUELE

(1 000243 MICPC=MICPC4]

(1) 001 .IF IDN IMM, IMM

ff3 012474 010241 <?Q¥E!LDHRR!IHH!<NXTSP&377>>

(1) angseLonnnexnne<nszp>>

5{; 000 .E

759 012476 CMP MEMX, SPO : COMPARE TO END

(1) 000244 MICPC=MICPC+]

Ef% 012476 040360 <SUBTC ! MEMX! SPO>

f?? 012500 S ﬁ g 135+1 : IF EQUAL--CLEAR INT PENDING

Ei% 012500 181§q§ < un5?z$8n55<1os-1n11&3000«q>z<1us-1nrrs777xa»>

761 012502 ALWAYS IDLE

(1) 000246 MICPC=MICPC+1

E{; 012502 100451 ¢ JUMP!ALCOND! < IDLE-INIT33000%4> ! < IDLE-INIT8777/2>>

762 012504 103:  BRWRTE IMM,357 :MASK TO CLEAR INT PENDING

(1) 000247 MICPC=MICPC+H1

ﬁii 012504 000757 (MOVE ' WRTEBR! IMM! <357>>

763 012506 CLRIDL: SP BR, RANDB, SP1

(1) 000250 MICPC=MICPL+]

5{; 012506 0E3261 <MOVE !SPX! BR!AANDB! SP1>

764 012510 ALWAYS IDLE

(1) 000251 MICPC=MICPC+1 e

(1) 012510 1004EI ¢JUMP'ALCOND? < IDLE-INIT33000%4> ! < IDLE-INIT8777/2>>
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:Y44 PAGE b-22 PRGE: 0088
DOCHGH.MAC  0&-DEC-76 I1:34 OUTWAI--WAIT FOR RDYO TO GO AWAY

766 .SBTTL OUTWRI--WAIT FOR RDOYO TO GO AWAY

767 012512 OUTWAI: SPBR  IBUS,OCON,SPO :RERD OUTPUT CONTROL CSR

(1) 000252 MICPC=MICPC+]

gig 012512 123440 ¢MOVE ' SPBRX! 1BUS' OCON! SPO>

768 001 .IF DF SLOW

769 BR? NIDLE® :ROYQ SET --GET OUT

770 000 .ENDC

771 001 xr NOF $LOMW

772 012514 BR? IDLE

(1 000253 MICPC=MICPC+1

fig 012514 102451 <JUMP!BR7CON! < IDLE-INITS3000%4> ! < IDLE-INIT8777/2>)

773 000 .ENDC

774 D12516 BRWRTE IMM, 100 :CLEAR CONTROL BITS

(1) 000254 MICPC=MICPCH1

E{; 012516 000SO0 <novs'unteaa'xnns<100>>

775 012520 ouT BR, 00CON! AANDB

(1) 000255 MICPC=MICPL+1

gig 012520 061262 ¢MOVE ' WROUTX ! BR! <OOCON! AANDB) >

\

776 012522 ALWAYS INS13

(1) 000256 MICPC=MICPC4+1]

gig 012522 100671 <JUMP! RLCOND'<IN513-INIT&3000iH> (INS13-INIT8777
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY11 a7<*oo?) &q- C-76 16:44 PAGE &-23 PRGE: 0089
DOCHGH.MAC  06-DEC-76 11:34 CTLSRV--CNTL I SERVIC
778 .SBTTL CTLSRV--CNTL I SERVICE
779 012524 CTLSRV: SPBR  IBUS, PORTH,SPO :T0 SPO
(1) 000257 nlccgzn CPC+
;B 012524 123560 <MOVE ! SPBRX! IBUS! PORTH! SPO>
78C 012526 BRSHF T
(1) 000260 MICPC=MICPC+1
51; 012526 001620 ¢MOVE ! SHF TBR! WRTEBR! SELB>
7& 012530 BR1 HDSEL :IF SET IS HALF DUPLEX
(0 000261 MICPC=MICPC+]
E i ; 012530 102754 <JUMP!BR1CON! ¢HDSEL-INIT33000%4> ! <(HDSEL-INIT8777/2>>
782 012532 OUTPUT IMM, < 100! OMODEM) :MASK DTR, TURN OFF HDX
(1) 000262 MICPC=MICPC+1
fig 012532 002113 <MOVE 'WROUT! IMM! < 100! OMODEM> >
783 012534 INS11: BRWRTE DP, <SELA!SPO> :RESTORE THE CNTL WORD
(1) 000263 MICPC=MICPL+1
fig 012534 060600 ¢MOVE ! WRTEBR! DP! <SELR! SP0> >
f?? 012536 . gngp - cgogr :IF SET IS BOOT
Ei; 012536 1835?3 <§un$?a§ﬁc3u§<caoor-1nxraaooo*4>z<caoor-1n17&777/a>>
{?§ 012540 - INS12: a? — éguglxncon,spo :READ THE INPUT CONTROL CSR
f{} 012540 139833 <n8vE?s$xz?auszIﬂconsspo>
786 012542 BRWRTE IMM, 100 :ZERO THE BR REGISTER EXCEPT INT ENABLE
(1) 0002 nxcpc=ﬁagpgé}
gi; 012542 000S <MOVE 'WRTEBR! IMM! ¢ 100>>
787 D12544 ouT BR, ¢RANDB! OINCON> :CLEAR IN CONTROL CSR
(1) 000267 MICPC=MICPL+1
51; 012544 061260 (MOVE ! WROUTX!BR! ¢<AANDB! OINCON> >
7&9 012546 LDMA  IMM,PRTST :ADDRESS PORT STATE
(1) 000270 MICPC=MICPC+1
(1) 001 .IF IDN IMM f""
Ei; 012546 010211 <?9352L0nnn! MM! CPRTST3377>>
(1 (MOVE!LDMAR! IMM! ¢PRTST)>>
fi; 000 .ENDC
789 012550 INS13: PSTATE NIDLE2
‘é’ G125E0 "i" énn ((NIDLE2-INIT8777/2>)
(23 000271 MICPC=MICPC+1
553 012550 002533 (MOVE ! WRMEM! IMM! ¢ <NIDLE2-INIT8777/2>»>
790 012882 ALWAYS IDLE
(1) 08 272 M cpc:nxgpc+;
Eig 012552 100451 < JUMP'ALCOND! < IDLE-INIT83000%4> ! < IDLE-INIT8777/2>> .
781 .
792 012554 CBOOT: BRWRTE IMM,200 :MASK FOR BOOT MODE

. ————— e ——

o ——— i ST A — i e S . S B . S .
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY11 27(*00?) Y- Ec-7s 16:94 PAGE b-24 PAGE: 0090
DOCHGH.MAC  0&-DEC-76 11:34 CTLSRV=-=CNTL I SERVI

(1 000273 MICPC=MICPC+1

5 {; 012554 000600 ¢MOVE ! WRTEBR! IMM! <200>>

793 012556 SP BR, AORB, SP1 : IN PORT STATUS WORD

(1) 000274 MICPC=MICPL+]1

Eii 012556 063301 ¢MOVE ! SPX! BR! RORB! SP1)

794 012560 BRWRTE Em ?m sMASK FOR OK TO SEND AND LINE IDLE

(i) 000275 MICPC=MICPC?

Ei; 012560 0OOBO4 ¢MOVE'WRTEBR! IMM! (204> )

A

795 012562 SP BR, SELB, SP10 "~ ;IN LINE STATUS

(1) 000276 MICPC=MICPC+]

5{} 012562 063230 <MOVE!SPX!BR!SELB!SP10>

o eI

SH 012564 m&ﬁ Jm?m&mhmmamnummmumm&mnwne»



NO7

DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE b-25 PRGE: 0091
DDCHGH.MAC  0&-DEC-76 I11:34 TBASRV--TRANSMITTER BUFFER ADDRESS SERVICE

798 .SBTTL TBASRV--TRANSMITTER BUFFER ADDRESS SERVICE

799 012566 TBASRV: LDMA  IMM,ETC :GET POINTER TO END OF TMT CHAIN

(1) 000300 H{E =MICPC4

c{) 8% IF TON IMH, InM

m 012566 010 <?2F 1LOMAR! TMM! <ETC3377))>

(1 (MOVE!LDMAR! IMM! <ETC)>

51; 0co .ENDC

aﬁn 012570 LDMA  MEMX, <SELB!SPX!SPO> sFIND THE LINK

(1) 000301 MICPC=MICPC+] ‘

(1) 001 .IF IDN MEMX, IMM

EB <?9¥£!Lonmsims<ssLB!spx!SPo&377n

(1) 012570 053220 (MOVE ! LDMAR! MEMX! ¢SELB!SPX!SP0>> .

EH 000 .ENOC

?o§ 012572 : " "5"911 é%‘i ;BUFFER ASSIGNED IN IN LINK FLAGS

fh 012572 B?Eqﬂf TWRMEM! INCMAR! IMM! < 1))

?og 012574 - g?mrsn ¢ msmcmm,ma :POINT PAST NUMBER FIELD

gh 012574 814343 mscgiuﬁe&hmzmcmnmm.en

803 :SET BR FOR ADDITION TO SPO

804 012576 MEMINC Igus PORT1

(1) oggam MICPC=MIC c+}

fﬂ 012576 136500 <MOVE ! WRMEM® INCMAR! IBUS! <PORT1>>

B80S 012600 MEMINC IBUS,PORT2

(1) 000305 mcpc:nxcmi

f1§ 012600 136520 (MOVE ' IRMEM! INCMAR! IBUS! <PORT2) >

a& 012602 MEMINC IBUS,PORTY

(1) 000306 MICPC=MICPC+|

gg; 012602 136560 ¢MOVE ! IRMEM! INCMAR! IBUS! <PORTY)>

807 012604 MINC S, PORT3

(1) 000307 ﬁclc:nx B&l

m 012604 136540 <MOVE ! WRMEM! INCMAR! IBUS! <PORT3> >

?0? " 000 }:,?“2 nxépnc'im

d) 86? A HBN MM, IMM

fﬁ 012606 010070 <?gg£!|.onm!1musrcaa7m

(1) Enogsewnmumusrc»

213 000 .EN

969 012610 MEM IMM, TMLL :ASSUME QUEUE WRAP AROUND

(1) 000311 MICPC=MICPC+1

H; 012610 002471 ¢MOVE ! WRMEM! TMM?! <TML1>>

810 012812 CMP BR, SPO :END OF CHAIN?

(1 000312 MICPC=MICPE+1

L mem— ——— -

. .  —— . ——— —

. —— s A ——
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EH 012612 080360 (SUBTC!BR!SPO>

811 012614 2 108 : IF YES--BRANCH

(1) 000313 MICPC=MICPC+1

Eig 012614 101716 ¢JUMP' ZCOND'! < 108-INIT33000%4> ! < .08-INIT3777/2>>

812 012616 BRWRTE IHH s : QUELE ENTRY LENGTH

(1) 000314 MICPC= u&?

5” 012616 000408 <MOVE! EBR'IHH'(S))

813 012620 MEM BR, ADD! SPO :UPDATE THE END POINTER IN MEMORY

(1) 000315 MICPC=MICPC+]

f{i 012620 062400 <nove'uansn-an'<noo'spo>>

814 012622 108:  BRWRTE IMM,2 :NUMBERED MSG PENDING MASK

(1) 000216 MICPC=MICPCH1

5{3 012622 000402 (MOVE 'WRTEBR! IMM! ¢2»>

815 012624 SP BR,AORB, SP10 :UPDATE LINE STATUS

(1) 000317 MICPC=MICP(+1

E{; 012624 063310 (MOVE ! SPX! BR!ACRB! SP10>

\

816 0:i2626 ALWAYS INS12

(1) 000320 MICPC=MICPC+]

gi; 012626 1006ES <JUHP'QLCOND'<INSIE INIT33000%4> ! < INS12-INIT&777/2>)

A4

——— — ————— e ——— i - —

e ——— - S ———, S —t—— e
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818 .SBTTL RBASRV--RECEIVE BUFFER ADDRESS SERVICE

819 012630 RBASRV: LDMA  IMM,ERC :ADDRES END OF RECEIVE CHAIN

(1 onogex nigpgznrcpcli

(1) 01 .IF IDN ImMM, IMM

({) 012630 010023 <r11r_o_¥morm!1mz<mc5377>>

(1) angEeLonnnsxnne<sRC>>

ff% 000 E

820 012632 LOMA  MEMX, <SELB!SPX!SP0O> :GET THE POINTER T LINK

i i i

§§; 2¥?¥E!L ' 1MM! <SELB! SPX!SP08377) )

(1) 012632 053220 ¢MOVE ! LDMAR! MEMX! ¢SELB! SPX!SP0> >

5{; 000 .ENDC

821 012634 MINC IMM. 1

(0 000323 nfcgcznxcpclf

E{; 012634 016401 <MOVE ! WRMEM! INCMAR! IMM! <1>>

822 012636 MEMINC IBUS,PORTI

(1) 000324 MI_PC=MICPC+]

m 012636 136500 «MOVE ! WRMEM! INCMAR! IBUS! <PORT1>>

823 012640 MEMINC IBUS,PORT2

(1) 000325 MICPC=MICPC+]

5%3 012640 136520 <MOVE ! WRMEM! INCMAR! IBUS! <PORT2>>

824 012642 MEMINC IBUS,PORTY

(1) 000326 MICPC=MICPC+]

m 012642 136560 ¢MOVE ! WRMEM! INCMAR! IBUS! <PORT4)>

825 (012644 : MEMINC IBUS,PORT3

(1) 000327 MICPC=MICPC+]

gi; 012644 136540 ¢MOVE ! WRMEM® INCMAR! IBUS! <PORT3>>

826 .-+ :NOTE INVERTED ORDER OF PORT 3 AND PORTH

827 012846 (MR IMM,ERC

(1) 000330 MICPC=MICPCH1

(1) 001 IF v}'on Im&m

ff% 012646 010023 <?9r TLDMAR! IMM! <ERC3377>

(1) ¢MOVE!LDMAR! IMM! <ERC>>

Eig 000 .ENDC

828 (12650 w7 IMM, RCL1 -ASSUME WRAP ARCUND CASE

(1) 000331 MICPC=MICPC+]

Ef? 012650 002424 (MOVE ! WRMEM! TMM? <RCL1>>

)

829 012652 BRWRTE IMM,RCL7 :GET ADDRESS OF END OF CAHIN ARER

(1) 000332 MICPC=MICPC+1

Sii 012652 000462 (MOVE 'WRTEBR! IMM! <RCL7>>

830 012654 CMP BR,SPO ;CHECK FOR END

(1 0003233 MICPC=MICPL+1

- . e e — ———— ——————— — —— P
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m 012654 060360 - (SUBTC!BR!SPO>

831 012656 2 INS12 : IF EQUAL BRANCH

(1) 00334 MICPC=MICPC+]

iig 012656 101665 <JUMP! ZCOND! < INS12-INIT83000%4> ! ¢ INS12-INIT8777/2>)

832 012660 BRWRTE IMM,S : CALCULATE ADDRESS OF NEXT LINK

(1) 000335 MICPC=MICPC+1 .

H; 012660 000408 (MOVE ! WRTEBR! IMM! <5>>

833 012662 MEM BR, ADD! SPO "

(1) 000336 MICPC=MICPE+]

EB 012662 062400 <MOVE ! IRMEM! BR! ¢ADD! SPD> >

834 012664 ALWAYS INS12 EXIT

(1) 000337 MICPC=MICPC+1

5 i ; 012664 100665 <JUMP!ALCOND? ¢ INS12-INIT33000%4> ! < INS12-INIT8777/2>)

835 012666 RAl:  BRWRTE IMM, 317 sMASK TO CLEAR START MODE AND CLR ACTIVE

(1) 000340 MICPC=MICPC+1

m 012666 000717 ¢MOVE!WRTEBR! IMM! <317

83 0i2670 SPBR  BR,AANDB.SP10 :CLEAR BIT IN LINE STATUS WORD

(1) 000341 MICPC=MICPC+1

53 012670 063670 (MOVE ! SPBRX! BR! RRNDB! SP10>

837 012672 RA3:  BRWRTE IMM,O :CLEAR BR

(1) 000342 MICPC=MICPCH1

fﬁ 012672 000400 <MOVE ! WRTEBR! IMM! <0>>

838 012674 SP BR, SELB, SP13 :SET NUMB MESSAGE TYPE IN SF13

(1) 000343 MICPC=MICPL+1

ﬁ; 012674 063233 (MOVE !SPX!BR!SELB!SP13>

839 012676 STATE RCVB : CHANGE RECEIVE STATE POINTER TO STATE 3

(1) 000344 MICPC=MICPC+1

(1) 012676 000424 (MOVE ' WRTEBR? IMM! (RCVB-INIT8777/2>>

840 012700 ALWAYS REXIT

(1) 000345 MICPC=MICPC+1

f H 012700 100450 <JUMP!ALCOND? <REXIT-INIT3300C*4> ! <(REXIT-INIT8777,2>>

g4l :

gy2 001 "IF NOF SLOW

843 012702 ACK:  BRWRTE gn AR!SP10 :READ LINE STATUS SHIFTING LEFT

(1) 000346 MICPC=MICPE+]

Eig 012702 060530 (MOVE ' WRTEBR!BR! <AR!SP10>>

J

844 012704 BRY 13 :IF START RECD--CLEAR START MCOE

(13 000347 MICPC=MICPC+1

Eii 012704 10335] «JUMP! BRYCON! <5$-INIT83000%4> ! <S§-INIT8777/2>>

gYS 012708 ALWAYS IDLE

(1) 000350 MICPC=MICPC+1

(13 012706 100451 «JUMP!ALCOND! < IDLE-INIT83000#%4> ! < IDLE-INIT8777/2>>

LdJ]

B4 012710 c§: BRWRTE IMM,327 :CLEAR START MODE
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(1) 000351 MICPC=MICPC+]

(1) 012710 000727 (MOVE 'WRTEBR! IMM! ¢327>>

847 012712 SP BR, RANDB, SP10 :IN LINE STATUS

(1) 000352 MICPC=MICPL+1

{3 012712 063270 HOVE TSPy BRY AANDB!SP 10>

848 012714 ALWAYS RDS

(1) EE MICPC=MICPC+1

() 12714 083233 ST AL COND! < RDS-INITS3000%4) ! <ROS-INIT8777/2>5

3

(n-
dvapap=

000 .ENDC
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851 012716 MDSEL: BRWRTE IMM,100 :HD MASK TO BR
(1) 000354 MICPC=MICPC+1
gig 012716 000SO0 ¢MOVE'WRTEBR! IMM! <100>>
852 012720 SP BR, AORB, SP10 :UPDATE PORT STATUS WORD
(1 000355 MICPC=MICPL+1
5{; 012720 063310 (MOVE!SPX!BR!RORB! SP10>
853 012722 ALWAYS INS11
(1) 000356 MICPC=MICPC+1
Ei; 012722 100663 ¢JUMP'ALCOND! < INS11-INIT83000%4> ! ¢ INS11-INIT8777/2>)
85y .
855 (012724 PEl:  BRWRTE IMM, 300 :MASK FOR INTERUPT AND VECTOR THRCUGH X04
(13 000357 MICPC=MICPC+1 ,
Ei; 012724 000700 ¢MOVE ' WRTEBR! IMM? <300>>
856 01272 Sp IBUS, UBBR, SPO :READ BR CONTROL REG
(1) 000360 MICPC=MICPC+]
§i§ C12726 123220 (MOVE ! SPX! IBUS! UBBR! SPQ>
857 012730 ouT BR, <RORB! 0BR> : INTERRUPT
(1) 000361 MICPC=MICPL+1
?ig 012730 061311 ¢MOVE 'WROUTX!BR! <RORB! 0BR>
858 0ol .IF NDF SLOW
859 (12732 ALWAYS IDLE
(1) 000362 MICPC=MICPC+1
Ei; 012732 100451 <JUMP'ALCOND! < IDLE-INIT$3000%4> ! < IDLE-INIT8777/2>>
860 000 .ENDC
861 001 .IF DF S$LOW
862 ALWAYS PINT2
gga oo .ENDC
865 (12734 HALTED: MEMADR EM6
(1) 000362 MICPC=MICPC+1
(1) 001 F B
fig 012734 002722 <?ggszunn£nz<Ens-1n175777/a>>
Ei% = Zggggzunnen!s<ens-1nxrsvr7/a>>
86E : :FALL INTO ACLOW
BE7 012736 ACLOW: BRWRTE IMM,2 :CAUSE AN AC LCW
(1) 000364 MICPC=MICPC+]
E;; 012736 000402 (MOVE'WRTEBR! IMM! (25>
868 012740 OUT  BR,<SELB'OBR>
(13 000365 MICPC=MICPL+]
§i§ 012740 Cel22] (MOVE ' WROUTX!BR! (SELB! 0BR>>
BES 012742 cs: BRWRTE IBUS, UBBR :WAIT FOR IT TO COMPLETE
(1) 000386 MICPC=MICPC+]
(1> 012742 120620 (MOVE 'KRTEBR! IBUS! <UBBR>>
\al
€70 012744 BR1 13
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(1) 000367 MICPC=MICPC+]
g%; 012744 102766 ¢JUMP!BRICON! <5$-INIT33000%4>? <5§-INIT8777/2>>
871 012746 .ALWAY MEMX, SELB,PAGE3
1) 000370 n?%Pc=n185c+i
( 1; 012746 154620 «JUMP! ALCOND! MEMX ! SELB! PRGE2>
é%a 012750 CKTIME: BRWRTE IBUS,UBBR :REAC BR CONTROL REG
(1} 000371 MICPC=MICPC+]
;ig 012750 120620 (MOVE ! WRTEBR! 1BUS! <UBBR> >
873 012752 BRY HALTED
(1) 000372 MICPC=MICPC+1 |
;{3 012752 103363 ¢ JUMP!BRYCON! <HALTED-INIT83000%4> ! (HALTED-INIT8777/2>>
374 012754 ALWAYS EMI
(1) 000373 MICPC=MICPC+] T
ﬁii 012784 114725 ¢ JUMP'ALCOND? <EM1-INITS3000%4> ! CEM1-INIT377772>>
875 :
876 012756 teul: BRWRTE 1BUS,NPR
(1) 000374 MICPC=MICPC+]
5i§ 0i2756 120600 <MOVE 'WRTEBR! IBUS! <NPR> >
877 012760 BRO I0LE
(1) 000375 MICPC=MICPC+! 7
;ﬁ 012760 102051 <« JUMP!BROCON! « IDLE-INIT323000%4> ! < IDLE-INITS?777/2>>
\
878 012782 ALWAYS EC2
(1) 000376 MICPC=MICPC+1 _ )
(1) 012762 114752 «JUMP!ALCOND! <EC2-INIT33000%4: ! <EC2-INITS777/2>)
Ld)
879 012784 $ZERC
13 C00377 MICPC=MICPC+1
;ig 012764 000000 00C000
ey
8L
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gg2 012766 .=INIT+1000
a3 000377 MICPC=377
834 .SBTTL RCVA--ROUTINE TO HANDLE FIRST DOCMP CHARACTER
882 R TERAINES TF MEGSACE
'DETERMINES IF TYPE 1S NUMBERED, UNNUMBERED OR BOOT
g7 'SETS UP APROPRIATE STATES FOR REST OF MESSAGE.
888 012786 RCVA: &P 1BUS, RCVDAT, SPO ‘READ RECEIVE CHARACTER TC SPC
‘1) 000400 MICPC=MACPC+]
g;; 012766 023200 (MOVE™F X! IBUS!RCV/DAT ! SPO)
s 4
883 012770 BRWRTE BR,SELA!SPI1 :READ PORT STATUS WORL
(1) 000401 MICPC=MICPL+]
?f% 012770 080601 ¢MOVE 'WRTEBR!BR! <SELR!SP1>)>
830 012772 BRO 5§ :IF INIT MODE---ONLY BOOT OK
(1) 000402 MICPC=MICPC+]
Ei% 012772 106012 < JUMP! BROCON? <5$- INIT83000#4> ! <S§-INIT3777/2>)
831 012774 BR? 5§ : IF BOOT MODE---ONLY BCCT OK
(1) 000403 MICPC=MICPC+]
gig 012774 107412 ¢ JUMP!BR7CON? <58-INIT83000#4> ! (5§-INIT8777/2»>
832 0:2776 BRURTE IMM,201 :SOH TO BR
(1) 000404 nxcpc:uécpcix
g{; 012776 000&01 (MOVE ' WRTEBR! IMM! 201> >
893 (013000 CMP BR, SPO :COMPARE BR TQ SPC
(1 000405 MICPC=MICPL+1
g%; 013000 060360 <SUBTC!BR!SPD>
834 013002 2 RAL . IF EQUAL-IS NUMBERED MESSAGE
(1) 000406 MICPC=MICPC+1
ﬁii 013002 101740 (JUMP!ZCOND! <RA1-INIT83000%4> ! (RAL-INIT8777/2>>
835 (013004 BRWRTE IMM.S :ENG TO BR
(1) 000407 MICPC=MICPC+1
5%3 013004 000405 (MOVE ' WRTEBR! IMM?<5>>
836 013006 CMP BR, SPO : COMPARE ENG TO SPO
(1) 000410 MICPC=MICPL+]
g{; 013006 080360 (SUBTC!BR!SPO>
857 013010 2 RA2 : IF EQUAL-IS UNNUMBERED MESSAGE
(1) 000411 MICPC=MICPC+1
5%3 013010 10S422 ¢ JUMP! ZCOND! <RA2-INIT33000%4> ! <RA2-INIT8777/2>>
838 Cl13012 5§: BRWRTE IMM,220 :DLE TO BR
(i) 000412 MICPC=MICPC4]
Ei; 013012 000e2C (MOVE 'WRTEBR! IMM! <220>>
)
833 012014 CMP BR, SPO : COMPARE DLE TO SPQ
(1) 000413 MICPC=MICPL+]
;ig 013014 060280 (SUBTC!BR!SPQ>
300 012016 4 BOOT . IF EGUAL IS BOOT
13 000M 14 MICPC=MICPC+1
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(}} 013016 105756 < JUMP! ZCOND' <BOOT-INIT33000%4> ! <BOOT-INIT8777/2>>

301 013020 FLUSH: OUTPUT IHH <aoo-oncvco> :FLUSH INPUT SILO

(1) 000415 MICPC=MICPC

(1) 013020 002212 <novs'unour-1nn-<aoo'oncvc0>>

483 : (LOW ORDER BITS READ ONLY)

39; 013022 . anugre Itm, 357 'MASK TO CLEAR--CLEAR ACTIVE

i;; 013022 000753 MHGVES uﬂ?sgn*rnn-<357>>

304 013024 SP BR, AANDB, SP10 . IN LINE STATUS WORD

(1) 000417 MICPC=MICPL+1

g%; 012024 063270 (MOVE ! SPX ! BR! AANDB! SP10>

“ JIF DF  $LOW

3B - ALLATS AR :SET STATE TC RCVA AND RETURN TO IOLE

R i P o

388 013026 RM1: s*nr 3§v9

(1) 000420 MICPC=MICPC+1

(1) 013026 000400 (MOVE ' WRTEBR! IMM® (RCVA-INIT8777/2>)

o oo e, S

g{; 013030 I004E8 R T AL CONDT <REXIT-INITS3000%4%) ! <REXIT-INITS777/25>

\

311 000 ENDC

312 013032 RAZ: arE :CHANGE RECEIVE STATE T0 I

%) 000422 RICPE=MICBLs]

(i) 013032 000BES (MOVE ' WRTEBR! IMM! (RCVI-INIT8777/2>)

513 001 .IF NOF SLOW

T e e

(1 013034 TO94ER R AL CONDT <REXIT-INITS3000%4> ! <REXIT-INIT8777/25>

915 000 .ENDC

316 001 "IF DF SLOW

917 REXIT: sp BR EELB.SP3

318 ALUAYS 1IDL

§18 00c LENDC
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[ =
Q
()

921 .SBTTL RCVB--ROUTINE TO HANDLE FIRST CHARACTER OF COUNT FIELD
922 :ENTERED FROM IDLE LOOP

353 :STORES COUNT FIELD AND SETS UP RCVC RS NEXT STATE

935 013036 ROVE:

92& 013036 SP IBUS, RCVDAT, SPY4 :READ CHARACTER TO SP4
(1) 000424 MICPC=MICPC+]

ff% 013036 023204 (MOVE ! SPX! IBUS!RCVDAT! SP4)

927 013040 LOMA  BR, <SELA!SP14» :LOAD MAR WITH ADDRESS OF CURRENT SA
(13 000425 nlcpc-nxcpb+1

(1) 001 IF IDN BR

: } ; (?gW'LM'IM'<SELR'SP1%3??>>

(1} 013040 070214 {MOVE'LDMAR!BR! (SELR!SP14>>

Eig 600 .ENDC

928 (013042 BRWRTE MEMX, INCMAR!SELB :READ FLAGS BYTE
(1) 000426 MICPC=MICPC+]

E%% 013042 054620 ¢MOVE ' WRTEBRIMEMX! ¢ INCMAR! SELB>>

929 (013044 BRO RBI :RECV BUFFER ASSIGNED---CONTINUE
(1) 000427 MICPC=MICPC+1

ff% 013044 106041 <JUMP!BROCON! <RB1-INIT83000%4%> ! (RB1-INIT8777/2>>

930 013046 BRWRTE BR,SELA!'SPI :READ STATUS BYTE
(1) 000430 MICPC=MICPL+]

Efi 013046 060601 <HOVE'HRIEBR'BR'<SELQ!SP1>> _

931 013050 BR? RB3 :MAINT MODE

(1) 000431 MICPC=MICPC+]

fi§ 013050 107437 <JUMP!BR7CON? <RB3- INIT33000%4> ! <RB3-INIT8777/2>>

932 013052 LDMA  IMM,T : ERROR--LOAD TYPE FIELD ADDRESS IN MAR
(1) 000432 "{EP?'"IQPC*{

(1) 001! DN MM

iii 013052 010151 <?0VE'LDH9R'IHH'(T&3?7>>

(1) (MOVE'!LDMAR! IMM!<T»

fi% 000 .ENDC

932 (012054 MEMINC IMM,2 :LOAD NAK TYPE

(1) 000433 MICPC=MICPC4]

g{; 012054 016402 ¢MOVE ' IRMEM! INCMAR! IMM! <2>>

934 [0130S6 MEM :LORD SUB-TYPE NG BUFFERS
(1) 000434 nxcpc-nlcpcl

gig 012056 002710 (MOVE ! WRMEM! TMM? <310>>

935 013060 LOMA  IMM,NTLS

(1) 000435 MICPC=MICPC}]

(1 001 IF IDN IMM, IMM

(1) 013060 010012 <?ogE-Lonna'1nn-<NTL5&377>>

(1} ¢MOVE ! LDMAR? IMM! (NTLS>>

(13 000 .ENOC
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55& 013062 ALWAYS RHS :BRANCH TO SEND NAK ROUTINE
(1) 000436 MICPC=MICPC+]
(1) 013062 104552 «JUMP! ALCOND! <RHS-INIT83000%4> ! ¢(RHS-INIT8777/2>)
937 013064 RB3:  BRWRTE IMM.4 :MASK FOR NO BUFFER AVAILABLE
! 000437 MICPC=MICPC+1
fii 013064 000404 (MOVE'WRTEBR! IMM! <4
938 013066 SP ,SP1 :SET THE FLAG
(1) 000440 MICPC= ntgpce?a
fi§ 013086 0623301 <MOVE ! SPX!BR!AORB!SP1>
?§? 013070 — RBI: a}ggs s RCVC
(1) 01307 0461 'uﬁ?sgn*lnn-<ncvc -INIT8777/2>>
940 01307 RBO: s ELB, SP3
(1) 000442 nlcpc-nxcpb+1
fig 013072 083223 . ¢MOVE ' SPX!BR!SELB! SP3»
941 013074 omp1<mmummm<xwmmn :QUTPUT LOW ORDER SYTE OF ADDRESS
(1) 000443 MICPC=MICPC+1
g{g 0.3074 0S6226 <MOVE ' WROUT ! MEMX! INCMAR! <SELB!0BA1>>
{
942 013076 OUTPUT MEMX! INCMAR, <SELB!0BA2> ;OUTPUT HIGH BYTE OF ADDRESS
(1) 000444 MICPC=MICPC+1
Eii 013076 0S6227 ¢MOVE ! WROUT ! MEMX! INCMAR! ¢SELB! 0BA2>>
943 013100 SP é s UBBR, SPO :READ THE BUS REQ REGISTER
(1) 000445 MICPC=MI
Eig 013100 123220 <nove'spxlxaus-uaan'spo>
944 013102 BRWRTE énn 101 :MASK OFF ALL BUT NXM AND VECY BITS
(1) 00044E MICPC=MICPCH]
Ei§ 013102 000501 ¢MOVE 'WRTEBR! IMM! (101>
S 013104 SP BR, RANDB, SPO . :AND SAVE IN SPQ
(1) 000447 MICPC=MICPL+]
fi? 013104 063280 <nove'spx-an-nn~oa-spu>
J
346 013106 SP IMM, 300, SPS :MASK TO ISOLATE EX. MEM BITS
{1) 000450 MICPC=MICPC+1
;i; 013106 002308 ¢MOVE ! SPX! IMM! 300! SPS>
47 . :NOTE THIS REALLY WRITES A 305 BUT THE
q4g :5 GETS SHIFTED OUT
943 (013110 BRWRTE MEMX, RANDB!SPS :MASK ALL BUT EX. MEM BITS
(1) 000451 MICPC=MICPC+]
fi? 013110 0408BE (MOVE ! WRTEBR!MEMX! <RANDB! SPS) > |
)
950 013112 BRSHFT :SHIFT THEM INTO THE CORRECT POSITION
(1) 0045 MICPC=MICPC+1
gig 013112 00N2 <novs'surran-untsan-ssLa>
€1 012114 BRSHFT
‘a4l

»—

000453 : MICPC=MICPC+1

- . -— . em——
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MC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 6-36 PAGE: 010
cguén.nnc gt ; "5 RCVB--RSUTiNEBTO HANDL ?ns* CHARACTER OF COUNT FIELD .

() 013114 001620 (MOVE ! SHF TBR! WRTEBR! SELB>

352 013116 BRSHFT

(1) 000454 MICPC=MICPC+1

éig 013116 001620 (MOVE ! SHF TBR! WRTEBR! SELB>

953 013120 BRSHFT

(1) 000455 MICPC=MICPC+1

Eig 013120 001620 (MOVE ! SHF TBR! WIRTEBR! SELB>

954 013122 ouT BR, AORB! OBR :WRITE EX MEM BITS OUT

(1N 000456 HICPC-HICPC +]

?i% 013122 061311 (MOVE ! WROUTX ! BR! <AORB! 0BR> >

355 013124 ALWAYS IDLE

(1) 000457 MICPC=MICPC+1

() 013124 100451 <JUMP'ALCOND! < IDLE-INITS3000%4> ! < IDLE-INIT8777/2>>

956 013126 RB2:  ALWAYS I2

(1) 000460 MICPC=MICPC+1

(1) 012126 100456 < JUMP!ALCOND! < 12-INIT33000%4) 1< I2-INIT8777/2>>
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013130

013130
013130
013132
013132
013134
013134
0i3136
013136
013140

013140

013142
013142
013144
013144

013146
13128

013150

06-DEC-

001

00C
00!

000461
023205

000462
000e00

000463
060665

000464
063310

000465
002
010167

001
078604
000467

076605
000

000470
000472

000471
100450

;HPLE NTRTION
6 11:34

MACY11
RCVC--R

RCVC:

RCS:

MOS8

SUTINE 1o HANDLE GECOND CHRRACTER OF' COUNT FIELD, SELECT AND FINAL

.SBTTL RCVC--ROUTINE TO HANDLE SECOND CHARACTER OF COUNT FIELD, SELECT AND FINA

;ENTERED FROM IDLE LOOP
; INTERPRETS SELECT AND FINAL
; CHECKS FOR COUNT TOO LARGE

.IF DF SLOW
ALWAYS SELQSY
.ENDC
. IF NOF $LOW
IEUS RCVDAT, SPS

P
MICPC=MICPC+]
<MOVE!SPX! IBUS!RCVDAT! SPS>

BRWRTE IMM,200
MICPC=MICPC+1
(MOVE'WRTEBR! IMM!<200>>

BRWRTE En AANDB! SPS
MICPC=MICPL+]
(MOVE'WRTEBR!BR! <RANDB!SPS)>»

SP BR,AORB, SP10
MICPC=MICPE+]
(MOVE ! SPX!BR!AORB!SP10>

; GET CHARACTER

LDMA  IMM,BC
MICPC=MICPC4]

.IF IDN IMM,IMM

(MOVE 'LDMAR! TMM! <BC8377>>

. IPF
(HOVE!LDHRR!IHH!(BC))
.END

MEMINC BR,SELA!SPY :SAVE LOW BYTE
Lo ]
(MOVE TWRMEM? INCMAR ! BR! <SELA! SP4) >
MEMINC BR,SELA!SPS sAND NOW HIGH BYTE
MISPE=E£cpb+i
<MOVE ! WRMEM! INCMAR! BR! (SELA!SPS5)>>

.ENDC

STRTE RCVD :SET NEXT STRTE T0 D
HICPC=3%CPC+1

(MOVE! ;EBR!IHH!<RCVD-INIT&777/E>>

ALWAYS REXIT

MICPC=MICPC+]

(JUMP!ALCOND! <REXIT-INIT33000%4> ! <REXIT-INIT3777/2>>

;LOAD MAR TO BYTE COUNT

; "CALL"™ SELECT/QSYNC SUBROUTINE

; SEPARATE SELECT BIT FROM COUNT

- ——— - —

PAGE: 0103

R ———

—a —————

B ——

R N



NOS

DMC11 DOCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 6-38 PAGE: 0104

DDCHGH.MAC  0B-DEC-76 11:34 RCVD--ROUTINE TO HANDLE RESPONSE FIELD FOR NUMBERED MESSAGES
ggg .SBTTL RCVD--ROUTINE TO HANDLE RESPONSE FIELD FOR NUMBERED MESSAGES
981 013152 RCVD: STATE  RCVE
5“ 013152 888‘5"{5 : Tﬁ%&°f$$’§$*1m-<mvs INIT8777/2))

982 013154 RD2: ) ELB, SP3 :SAVE THE STATE
?ﬁ s 000473 a'fcmzux ﬁ
f‘; 013154 063223 (MOVE!SPX!BR!SELB!SP3
131 RCVDAT, SPO : INPUT THE CHARACTER
ﬁ? His 000474 H5|Iggczﬂlégggl i
m 013156 023600 ¢MOVE ! SPBRX! IBUS! RCVDAT! SPD>
984 013160 s 15P17 :COMPARE NEW R TC LAST R
(1 82847;
m 013160 75 BR! (SUB!SP17»>
?a? 013162 . g :IF NEW IS GREATER---PROCESS
E}; 013162 ?89553 Jﬁ ﬁ?cﬁu*uos-mmauoom 1¢108-INIT8777/2»>
986 013164 ALWAYS IDLE ‘.2
(1) 000477 MICPC=MICPC+1
513 013164 100451 <JUMP!ALCOND! < IDLE-INIT33000%4> ! < IDLE- mmm/e»
qé7 013166 108: BRWRTE BR,SELA!SP1 ;RERD STATUS BYTE 4
(1) 000500 MICPC=MICP{+1 ™
EH 013166 060601 ¢MOVE 'WRTEBR!BR! <SELA!SP1>> ,
988 013170 BR? 13L£ :MAINT. MODE - GET OUT
(1) 000501 MICPC=MICPC+1
H; 013170 103451 ¢ JUMP!BR7CON! < IDLE-INIT23000%4> ! < IDLE-INIT8777/2>>
989 013172 BRWRTE ga SELA!SP10
(1) 000502 MICPC=MICPL+]
m 013172 060610 ¢MOVE ! WRTEBR!BR! ¢SELA!SP10>>
930 013174 BRSHFT
(1) 000503 MICPC=MICPC+]
fﬂ 013174 001620 <MOVE ! SHF TBR! WRTEBR! SELB>
93] 013176 . BRY IDLE
(1) 000504 MICPC=MICPC+1
2 i ; 013176 103051 <JUMP!BRYCON? < IDLE-INITS3000%4> ! ¢ IDLE-INIT3777/2>)
932 (013200 L MM, ISP17 :ADDRESS LAST ACKED IMAGE
(1) 000505 cpc-m PC]
(1 001 .IF TON ImM, IMM
f{) 013200 010153 u;ogmonm I IMM! <ISP178377))
(1) (MOVE!LDMAR! IMM! <ISP17>>
m . .. boo .ENDC
933 013202 5 MEM BR, SELAR!SPO :COPY THE CHAR
(1) 000506 MICPC=MICPC+]
(1) 013202 062600 movs'unnzn-anuszm'sthn

—— L ———— —— — L ——— = — -

— - ——
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DMC11 DDCMP PROTOCOL IHPLEHENTRTION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 6-39 PAGE: 010S
DOCHGH.MAC  0B-DEC-76 11:3 RCVD--ROUTINE TO HANDLE RESPONSE FIELD FOR NUMBERED MESSAGES

(1)

994 (013204 RDS:  BRWRTE IMM!LDMAR,REPST :SET UP COUNT FOR TIMER

(1 000507 MICPC=MICPC+]

5§; 013204 010403 ¢MOVE ' WRTEBR! IMM' LDMAR! <REPST> >

935 : ¥¥%¥DEPENDENT ON REPST = 2

99 (013206 MEM IMM, 1 ‘RESET REP THRESHOLD

(1) 000510 MICPC=MICPC}1

ff; 013206 002501 <MOVE 'WRMEM! IMM? <1>>

937 013210 SP BR,SELB, SP15 :RESET THE COUNT

(1) 000511 MICPC=MICPL+]

fig 013210 063235 <HOVE'SPX'BR'SELB.SPIS>

938 D13212 ALWAYS IDLE

(1) 000512 MICPC=MICPC+1

Eii 013212 100451 ¢JUMP'ALCOND! < IDLE-INIT33000%4> ! < IDLE-INIT3777/2>>

B — ——— - —— - —

S—— - -
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013214
013214
0i3ale
013216
013220
013220
013222
013222
013224
013224
0i3228
013228
013230
013230
013232
013232
013234

013234
013236

013236

000S13
060601

000S14
107703

000S15S
020600

000516
060371

000S1?7
105522

000s20
063173

000s21
104523

000Se2
063071

000S23
000s2s

000S24
100450

c09

HﬂCYll e7(1006) 14-DEC-76__16:44 P =40
VE--ROUTINE TO HANDLE N FIELD OF NﬁgSEEED MESSAGE

RCVE:

S%:

RE2:

.SPTIL RCVE--ROUTINE TO HANDLE N FIELD OF NUMBERED MESSAGE

BRURTE BR,SELA!SPI :READ THE STATUS BYTE
MICPC=MICPL+]
(MOVE ! MRTEBR! BR! ¢SELA!SP1>) ,

BR? RCVQ
MICPC=MICPC+]
(JUMP!BR7CON! ¢(RCVQ-INIT33000%4> ! <RCVQ-INIT&777/2>)>

BRWRTE IBUS, RCVDAT : INPUT THE CHARACTER
MICPC=MICPC+]
(MOVE!WRTEBR! IBUS! <RCVDAT»>

CMP BR,SP11
MICPC=MICPL+1
(SUBTC!BR'SP11>

Z S$
MICPC=MICPC+1
(JUMP! ZCOND® <S8-INIT33000%+> ! <S§-INIT3777/2>)>

SP BR,DECR, SP13 :FORCE MSG TYPE TO -1
MICPC=MICPC+]
<nove'spx-an'o£cnzsm>

ALWAYS REZ2
MICPC=MICPC+l
<(JUMP!ALCOND! <RE2-INIT33000%4> ! <RE2-INIT8777/2>>

SP BR, INCR, SP11 :UPDRTE R FIELD
MICPC=MICPE+]
<MOVE'SPX!BR! INCA!SP11>

STATE RCVF ;NEXT RECEIVE STRTE IS F
MICPC=MICPC

(HOVE'HRTEBR‘IHH'(RCVF-INIT&???/E>>

ALWAYS REX

MICPC=MICPC+1
<JUHP!RLCOND!<REXIT-INIT&3QOG*H>!<REXIT-INIT&7??/2>>

PAGE:

0106
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(011 DDCMP PROT MPLEMENTATION MACY1l 27(1006) 14-DEC-7 .44  PAGE b-Y41 PRGE: 0107
DPERA R PROTOE Pk JoPLEMED AL BT HIReT0 TanoRE ABoRES:
1013 .SBTTL RCVF--ROUTINE TO IGNORE ADDRESS .
1014 013240 RCVF: SP BR, DECA, SPH :DECREMENTLOW BYTE OF COUNT
(1) ggses MICPC=MICPL+1
;H 013240 164 ¢MOVE ! SPX!BR! DECA! SPY>
1015 013242 ¢ RCVFO :NO OVERFLOW
(1) 082558 MICPC=MICPC+1
m 013242 10S1 < TUMP! CCOND! <RCVFO-INIT33000#4) ! ¢<RCVFO-INIT8777/2>
1016 013244 SP BR, DECA, SPS :OVERFLOW - DECREMENT HIGH BYTE
(1) 000527 MICPC=MICPL+1]
m 013244 063165 <MOVE ! SPX! BR! DECA! SP5>
1017 01324 RCVFO: STATE  RCVG
(1) 000530 MICPC=MICPC+1
(1) 013246 000533 <MOVE 'WRTEBR! IMM! (RCVG-INIT8777/2> "
1018 013250 RCVF1: NOP 1BUS, RCVDAT, 0 : INPUT CHARACTER - AND DISCARD
(1) 000531 MICPC=MICPC+!
2’{; 013250 020200 <IBUS!RCVDAT!O>
1013 013252 ALWAYS REXIT
(1) 000532 MICPC=MICPC+l
g” 0i3252 100450 <JUMP!ALCOND! <REXIT-INIT23000%4> ! <REXIT-INIT3777/2>>
(4
1020 :
icax "SBTTL RCVG--ROUTINE TO IGNORE CRCl
1355 013254 RCVG: &TATE RCVH :NEXT STATE IS RCVH
(10 000533 MICPC=MICPC+1 i
(1) 013254 Q00535 (MOVE ' WRTEBR! IMM! <RCVH-INIT8777/2)>
1024 013258 ALWAYS RCVF1
(1) 000534 MICPC=MICPC+] |
gi; 013256 1045321 (TUMP!ALCOND! <RCVF 1-INITS3000%4> ! <RCVF1-INIT3777/2>>
ey
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013260
013260

013260
013262
013262
013284
013264
013266
013266
013270
013270
013e72
013272
013274
013274
013276
013276
013300

013300

013302
013302
013304
013304
013306
013306
C13210

000S3S
023200

000536
020640

000S37
1161865

000s40
060601

000SH41
107740

000S42
080610

000544
119307
000S4S
00!
010151
000

000S46
0ie4d2

000S47
016701

000ssSo
Og2el7

EOS

MACY11 27(1006) 14-DEC-76 16:44 PAGE b-42 PAGE: 0108
RCVH--ROUTINE 7O HANDLE CRC2 AND TO DISPATCH NUMBERED AND UNNUMBEREC TYPES

.SBTTL RCVH--ROUTINE TO HANDLE CRC2 AND TO DISPATCH NUMBERED AND UNNUMBEREC TvP

’

SP 1BUS, RCVDAT, SPO :GET CHAR IN SPQ
MICPC=MICPC+]
¢MOVE ! SPX' IBUS!RCVDAT! SPO> -

BRWRTE IBUS,RCVCON :RERD RECVR CONTROL REGISTER
MICPC=MICPC+|
¢MOVE 'WRTEBR! IBUS! <RCVCON> >

BRO TDON1 ; IF BCC MATCH SET CRC IS GOOD

MICPC=MICPC+l
<JUMP!BROCON! < TDON1-INIT33000#4> ! <TDON1-INIT3777/2>>

BRWRTE BR,SELA!SPI :READ STATUS BYTE
MICPC=MICPL+]

(MOVE ' WRTEBR!BR! <SELR!SP1)> >

BR? RHX :MAINT MODE

MICPC=MICPC+l
¢(JUMP!BR7CON! <RHX-INIT33000#4> ! <RHX-INIT8777/2>>

BRWRTE DP, <SELA!SP10> :READ PORT STATUS WORD TC BR
MICPC=MICPL+1
¢MOVE'WRTEBR!DP! <SELA!SP10>>

BRSHF T
MICPC=MICPC+1 '
(MOVE!SHFTBR!WRTEBR!SELB>

gRgP . ggﬂgl ; IF START MODE--PROCEED TC RESENT START
<}UH$?854C8N§<SNﬂK1-'NIT&3000*4>!<SNRK1-INIT&777/E>>

LDMA  IMM,T :ELSE BCC ERRCR--LCAD ADCRESS OF TYPE FI
MICPC=MICPC+]

IF TDN_IMM, Ivm

<?9¥E!LDNRR.IHH!<T&3??>>

(MOVE!LDMAR! IMM!<T>>
.ENDC

MEMINC IMM. 2 :WRITE NAK TYPE
MICPC=MICPC]
CMOVE ! WRMEM! INCMAR! IMM! <25 >

MEMINC IMM, 301 :WRITE HERDER BCC ERROR SUBTYPE
MICPC=MICPC41
(MOVE ! WRMEM! INCMAR? IMM! <301>>

MEM BR, SELA!SP17 :RESTORE LAST ACKED IMAGE
nxcpc:nxcp¢+é
¢MOVE ' WRMEM! BR! <SELAR!SP17>>

LOMA IMM, NHDS :ADDRESS CUM ERROR COUNTER
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY11l 14-DEC-76 16:44 PAGE b-43 PAGE :
DOCHGH.MAC  0B-DEC-76 11:34 cvn--ns }32570 Sca 70 DISPATCH NUMBERED AND UNNUMBERED TYPES 3
(n 000SS1 MICPC=MICPC+1
(13 001 IF ION IMM. IMM
fia 013310 0:100:3 <?gvs'Lonnn 1 IMM? (NHDS3377>)
(1) (MOVE ' LDMAR! IMM! <NHDS> >
g{; 000 .ENDC
1042 013312 RHS:  SP MEMX, SELB, SPO WRITE IT TC SPO
(1 000552 nxcpc-nxcpc+l
g§; 013312 043220 «MOVE ! SPX ! MEMX ! SELB! SPD>
1043 013314 MEM BR, INCA! SPO : INCREMENT 1T
(1) 000553 MICPC=MICPL+ ég
;H 013314 (062960 (MOVE ' WRMEM! BR? < INCA! SP0>»
1044 013316 IMM, NAKST .ADDRESS NAKS TMTED DYNAMIC
fig uoogg? n§gpc-nxcpc11
§i§ 013316 (010001 <?ovs LDHQR‘IHH'(NRKST&37’>>
(1) (MOVE 'LDMAR! IMM! <NAKST) >
5%; 000 .ENDC
1045 013320 BRWRTE MEMX, SELB :WRITE IT TO BR
(1) 000555 MICPC=MICPC+]
E{; 013320 040620 <MOVE!WRTEBR!MEMX! <SELB>>
1046 013322 BSHFTB :SHIFT IT RIGHT
(1) 000556 MICPC=MICPC+1
gi; 013322 01620 <MOVE ! SHF TBR! SELB! BR>
1047 013324 MEM BR, SELB <UPDATE IT
(1) 000557 MICPC=MICP(+1
EP 013324 062620 mwsmmmmuan
J
1048 013326 BRO NTHRES :BRANCH IF THRESHOLD EXCEECED
(1) 000SED MICPC=MICPC+]
§}; 013326 11E25E < JUMP! BROCON! <NTHRES-INIT33000%4> ! ¢(NTHRES-INIT3777/2>>
1??? — 000561 :Lunvsnlggg5 |
Ei? 012330 114704 }ung RLCOND'(:NAK -INIT83000%4> ! (<SNAK-INITS777 /2>
)
1050 013332 RH3:  BRWRTE DP <oecn'sp1a> :LORD TYPE RECEIVED--DECREMENTING
(1) 000SE2 MICPC=MICP
5%3 013332 060573 <nov5'unrssn-op-<o£cn'spxa>’
1051 013334 v4 RHL1 . IF ALUCUT IS ALL ONES IS NUMBERED MSG
(13 000562 MICPC=MICPC+1
Eii 013334 115467 ¢ JUMP! cono-<nux INIT83000%4> ! <RH1-INIT8777723>
1082 013338 RSTATE RCVA
(1) 000SEY MICPC=MICPC+1
(1) 01333 000400 (MOVE ' WRTEBR! IMM! <RCVAR-INIT8777/2>)
(1) 000S&E MICPC=MICPC+]
13 013340 063222 (MOVE ! SPX!BRISELB!SP3

(& ]
,—
o)
D
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OMC11 COCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:Y44 PAGE B-44 PAGE: 0117
DDCHGH.MAC  0B-DEC-76 11:34 RCVH--ROUTINE TO HANDLE CRC2 AND TO DISPATCH NUMBERED AND UNNUMBERED TYPES
1053 013342 BRWRTE DP. <SELA!SP10 :LORD LINE STATUS WORC IN BR
(1) 000566 MICPC=MICPE+1
(1) 013342 060610 (MOVE 'WRTEBR!DP! <SELA!SP10>>
108y 001 F DF SLOW
158¢ é&q ?Lusnl
1056 CGl:
5 e nou
1833 013344 0 gpu?F ?hn <200 ORCVCO>
(1) 000Se? MICPC=MICPC+1
5§§ 013344 002212 <MOVE 'WROUT! TMM! < 200! ORCVCO> >
1060 000 .ENDC
1061 01334 BRSHF T :SHIFT RIGHT
(1) 000570 MICPC=MICPC+]
f{) 013346 001620 (MOVE ! SHF TBR! WRTEBR! SEL B>
J
Ei% 013350 107177 ¢ JUMP 1 BRYCON! < 108-INIT83000%4) ! < 108-INIT8777/2>)
1063 013352 LOMA  IMM,TYPTAB .ADDRESS TYPE TABLE
(1) 000S72 MICPC=MICPC+1
(1) 001 IF IDN IMM, IMM
gii 013352 010162 <?ggseLonnR!xnns<rvprnesarr>>
‘ -
(1) (MOVE!LDMAR! IMM! < TYPTAB>>
(1) 009 .ENDC
1064 013354 CMP (MEMX!INCMAR>,SP13
(1) 000573 MICPC=MICPC+]
Ei% 013354 0543732 ¢SUBTC!MEMX! INCMAR!SP13>
1065 013356 Z REP
(1) 000574 MICPC=MICPC+1 e
gig 013356 115911 (JUMP' ZCOND! (REP-INIT33000%4> ! (REP-INITS777.2>»
1066 013360 CMP (MEMX! INCMAR> , 5P123
(1) 000575 MICPC=MICPC+]
513 012260 054273 (SUBTC!MEMX! INCMAR!SP12)
1067 013362 pa NAK
(1) 000S76 MICPC=MICPC+1 ,
§§3 013362 115945 <JUMPY ZCOND! <NAK-INIT33000%4> ! (NAK-INIT8777 /25>
1068 C1338M4 108:  LDMA  IMM,TYPSTT -SET POINTER TC START TYPE
(i) 000577 MICPC=MICPC+]
(13 ao1 .IF IDN IMM, IMM
Eig 013384 010164 (?ggE!LDHRR!IHH!<TYPST133??>>
(13 EHOVE!LDHRR!IHH!(TYPSTT)>
(1} 000 .END
1069 01236 CMP (MEMX! INCMAR> , SP13
13 0C0E0 MICPC=MICPC+1
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OMC11 COCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:94 PAGE 6-45 . PAGE: J1ll
DOCHGH.MAC  0B-DEC-7& 11:34 RCVH--ROUTINE TO HANDLE CRC2 AND TO DISPATCH NUMBERED AND UNNUMBEREC TYPES
ii) 013366 054373 (SUBTC!MEMX! INCMAR!SP13>
(1)
1070 013370 2 START
(1 000601 MICPC=MICPC+1
(1) 013370 115420 <JUHP'ZCOND'<STRRT ~-INIT33000%4> ! (<START-INIT8777/2>
(1)
1071 :STACK TYPE
1072 013372 CMP (MEMX! INCMAR> ,5P13
(1) 000602 MICPC=MICPC+]
5i3 013372 054373 «SUBTC!MEMX! INCMAR!SP13>
1073 013374 4 STACK
(1 000803 MICPC=MICPC+1
;1; 012374 115422 CJUMP!' ZCOND! < STRCK-INIT83000%4> ! <STRCK-INIT8777/2>>
1ﬁ5q 01337& CHP ¢MEMX! INCMAR> , SP13 :ACK TYPE
(1) 000604 MICPC=MICPC+]
gig 013376 (0S4373 (SUBTC!MEMX® INCMAR!SP13>
1§
i?f? _—— 000605 CPC=N
éi% 013400 181?4& } éon5'<ncx -INIT33000%4> ! (ACK-INIT8777/2>>
19{% 013402 —— ﬂ%gggsnléoks :OTHERWISE IGNORE--MUST BE 285 MSG
;}} 013402 1004S] unP7nL00N0'<xoL£ INIT33000%4> ! < IDLE-INIT8777/2: )
1077 0c1 JIF DF SLOW
1078 RCVCK: SPBR  1BUS,RCVCON,SPO :READ RCVR CONTROL CSR
1079 BRWRTE BR,RDOD!SPO :SHIFT LEFT
1080 BR? 11
iggé ACK gkﬁﬁ¥§ gslnn'sp1n :READ LINE STATUS-SHIFTING LEF
s ,AR! G LE
1083 BRY c$ 'IF START RECC -- CLEAR =Tn“r 0E
1084 ALWAYS IDLE
1085 c§: BRWRTE IMM,327 .CLEAR START MODE
1086 SP BR, RANDB, SP10 :IN LINE STATUS
1087 ALWAYS RDS

1088 cag .ENDC
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013404
013404
013406
013406
013410
013410

013412
013412

013414

013414
013416

013416

013420
013420

013422
0134e2

013424

Cl3424
013426

013426
013430
013430
Cl13432

00GeQ7
123600

10258

00Ck11
000e00

001

000612
063300

000
00!

0oo

000613
0006S3

000614
104620

000615
123600

00!

000616
106247

000
001

000

00617
00e2S

0282¢3

000621
022203

HACKLLoBTHRE o AdRBEE TRca'Ric 1o BIERRTCR nuMeeRED AnD UNMUMBERED TYPES o
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sReRnaa e adnne¥#TIME CRITICAL CODE-- CHANGE WITH GREAT CAREX#XR¥###%22azis#fiis#

RCVKO1:

RCVKO:

RCVKO2:

RKE:

ST SO 0 WaoLE FI5T Bl O S e
(MOVE!SPBRX! IBUS!NPR!SPO>

E
:g:gs +1
!BROCON! <IDLE-INIT330C0#4> ! <IDLE-INIT3777/2>>

BRWRTE IMM,200 :MASK FOR CO(BYTE TRANSFER)
MICPC=MICPC+]
(MOVE ' WRTEBR! IMM! <200>>

.IF NDF SLOW
SP BR, AORB, SPO
MICPC=MICPL+1

¢MOVE ! SPX! BR! AORB! SPO>

i

.ENDC

.IF OF SLOW

ogr » BR, (AORB! ONPR) :TURN ON €O
éTE?E RKE1

MICPC=MICPC+1

(MOVE!WRTEBR! IMM! (RKE1-INIT8777/2>>

ALWAYS RCVKO2

MICPC=MICPC+l

<JUMP!ALCOND! <RCVK02-INIT33000#4> ! <(RCVKO2-INIT3777/2>>

ggBETL ?SﬁEOR;ERgSESS 0DD CHRRACTER

MICPC=MICPC+] '
<MOVE ! SPBRX ! IBUS! NPR!SPO>

B 5 - kgg :IF SO, REITERATE 0DD AND EXIT

MICPC=MICPC+1
<JUMP!BROCON! <RKBB-INIT33000%4> ! <RKBB-INITE777/2>>

;IS AN NPR GCING

.ENDC
.IF OF $LOW

BRO IOLE ; IF SO, GO BRCK TO IDLE LCOP
.ENDC
STAT RCVK

MICP =HICSC+T
(MOVE!WRTEBR! IMM! (RCVKE-INIT8777.2>>

gg = gg SELB, SP3 :SET STATE
<H8VE?S$XESRISELB!SP3>
OUTPUT  IBUS,RCVDAT!OUTDAR :OUTPUT A CHAR

MICPC=MICPC+]
(MOVE ' WROUT! 1BUS! <RCVDAT! QUTDA2> >

BRWRTE IMM,21 :SET QUT NPR (Cl) RND NPR REQC



JOS

DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 6-47 PAGE: 01132
DOCHGH.MAC  0B-DEC-76 I1:34 RCVKO--PROCESS ODD CHARACTER
(1) 000622 MICPC=MICPC+]
E;g 013432 000421 (MOVE 'WRTEBR! IMM! <21
1115 001 JIF OF  SLOW
1118 SP 1BUS, NPR, SPO :READ NPR REGISTER
1117 000 _ENDC
1118 013434 RK?:  OUT BR, ¢RORB! ONPR> :WRITE NPR REGISTER
(1 000623 MICPC=MICPC+1
fii 013434 061310 <novs'unourx-an-<nona-onpn>>
1113 013438 ALWAYS IDLE
(1) 000624 MICPC=MICPC+1 |
qgumws1m%1 ¢ JUMP'ALCOND! < IDLE-INIT83000%4> ! <IDLE-INIT8777/25>
\d



KOS

DMC11 COCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE b-48 PAGE: 0114
DOCHGH.MAC  Ob-DEC-7B 11:34 RCVKE--HANDLE EVEN BYTES
l RCVKE--HANDLE EVEN BYTES
1@omw mm:ﬁmxsmw :READ NPR CONTROL REGISTER
(1) 000625 MICPC=MICPC+]
glg 013440 120600 (MOVE ! WRTEBR! IBUS! <NPR>>
1i§3 001 .IF NOF SLOMW
1129 O13wy2 BRY RKY :IF RECY NPR--BRANCH
(1) 000626 MICPC=MICPC+]
Ei; 013442 107251 <JUMP!BRYCON! <RKY4-INIT33000%4> ! (RK4-INIT3777/2%)
1128 000 .ENDC
1126 001 .IF OF SLOW
1127 000 BRgnc —
1153 013444 RKS: SB égus 10BAL, SPO :READ LOW BYTE OF BA TO SP
(N 000627 MICPC=MICPC+]
fig 013444 023140 (MOVE ' SPX! IBUS! 10BR1 ' SPO>
1130 013446 oyrpgr gp <{ncnsoan1> :WRITE INCREMENTED BA
(1) 0630 MICPC=MICPL+
ci; 013446 062086 ¢MOVE ' WROUT ! DP! < INCR? 0BA1)>
\
1131 013450 RKS0: SP BR, DECA, SP4 :DECREMENT CHARACTER CGUNT
(1) 829531 MICPC=MICPL+]
gig 013450 164 ¢MOVE ! SPX! BR! DECA! SPY)
1132 013452 c 108 :NO OVERFLOW
(1 000632 MICPC=MICPC+1
m 013452 105235 <JUMP!CCOND! < 108-INIT33000%4> ! < 108-INIT8777/2>>
1133 013454 SP BR, DECR, SPS :OVERFLOW - DECREMENT HIGH BYTE
(1 000633 MICPC=MICPL+1
Eﬁ 013454 063165 ¢MOVE ' SPX! BR! DECA! SPS)>
1134 013456 2 RL3 :BYTE COUNT ZERO
(1) 000634 MICPC=MICPC+1
Ei% 013456 105711 ¢JUMP! ZCOND! <RL3-INIT33000%4> ! <RL3-INIT8777/2>>
1135 013460 108:  OUTPUT IBUS, <RCVDAT!OUTDAL> :READ CHARACTER AND WRITE IT
(1 000635 MICPC=MICPC+]
Eig 013460 022202 ¢MOVE ' WROUT! IBUS! <RCVDAT!QUTDAL>>
1138 013462 SP éSES 10BAL,SPO :READ INCREMENTED BA
(1) 000636 MICPC=MICPC+]
Ei§ 013462 023140 (MOVE ! SPX! IBUS! I0BA1!SPQ>
1137 C13464 OUTPUT DP, < INCA!OBAL> :WRITE INCREMENTED BA
(1) 000637 MICPC=MICPL+1
éi% 013464 062066 ¢MOVE ' WROUT ! DP! < INCA! OBA1>>
1138 D124&E c Icgnaa +IF CARRY INC BA HIGH
(1) 000640 MICPC=MICPC+]
Ei? 013466 115035 ¢JUMP'CCOND! < ICBR22-INITS$3000%4> ! < ICBA22-INIT8777/2%
J
1139 012470 RK3: BR, DECA, SP4 ;DECREMENT THE COUNT OF BYTES

=)

SP
000EM1 MICPC=MICPL+]

- - — e ——



LOS

DMC11 DDSMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) I14-DEC-76 16:Y4 PAGE 6-49 PRGE: 0115
DOCHGHM.MAC  DB-DEC-76 11:34 RCVKE--HANDLE EVEN BYTES
fig 013470 063164 (MOVE!SPX!BR! DECA! SPY)
1140 013472 c RKb :NO OVERFLOW
(1) 000642 MICPC=MICPC+1
Eiz 013472 105245 ¢JUMP! CCOND! <RKB-INIT33000%4> ! <RKE-INIT8777/2>>
1141 013474 SP BR,DECR, SPS : DECREMENT HIGH BYTE OF COUNT
(1) 000643 MICPC=MICPL+]1
Ef; 013474 063165 (MOVE ! SPX!BR! DECA! SPS>
1142 013478 2 Y :BYTE COUNT ZERO
(1) 000BY4Y4 MICPC=MICPC+1 1
m 013476 111772 «JUMP! ZCOND! <RLY-INIT33000%4> ! (RL4-INIT8777/2>>
4
iiq& 013500 - RKE: a&un"@‘ fbus RCVCON :READ RECEIVER CONTROL REGISTER
(1) 000BYS MICPC=MICPC+]
Ei; 013500 020840 ¢MOVE ! WRTEBR! IBUS! <(RCVCON> >
1145 013502 BRY RCVKO : IF ANOTHER CHARACTER--PROCESS
(1) 000646 MICPC=MICPC+]
Ei; 013502 107215 (JUHP'BRHCON'<RCVKO-INIT&3000*H>!<RCVKO-INIT&?77/E>>
1%?§ 013504 e RKEG: a}nge : ncv5?
i -
(1) 013504 Iﬁ 615 <n3v§-u§?Pgnzxnns<ncvxo-xnxra777/a>>
1%?';' 013506 e aLg%s REXIT
Eﬁ 013506 10004“550 }um-nLcouo'msxn-mmaooom 1 CREXIT-INIT8777/2>>
1148 013510 RK4:  BRO IDLE
(1) 000651 MICPC=MICPC+]
fi% 013510 102051 ¢ JUMP'BROCON! < IDLE-INIT33000%4> ! < IDLE-INIT8777/2>>
1148 013512 ALWAYS RKS :IF NC NPR --PROCESS
(1) 000652 MICPC=MICPC+1
Eii 013512 104627 < JUMP! ALCOND? <RKS5-INIT33000%4> ! <RKS-INIT8777/2>>
1180 ogo .Enoc
1181 001 F OF SLOW
1152 RKG:  STATE  RCVKO
1183 ALWAYS REXIT
iigg 000 .ENDC
1156 013514 RKEl: &p 1BUS, NPR, SPO :READ NPR REGISTER
(1) 000653 MICPC=MICPC+]
f%i 013514 123200 ¢MOVE!SPX! IBUS' NPR! SPQ>
1157 001 .IF NOF SLOW
1188 013516 BRO IOLE :NPR STILL IN PROGRESS
(1) 000654 nrcp MICPC+1
Eig 013516 102081 J 'BRDCON'<IDLE-INIT&3000!H>'<IDLE-INIT&?77/2>>
1159 000 .ENDC
1180 013520 BRWRTE IMM,177 :MASK FOR ALL BUT CO
(13 000&SS MICPC=MICPC+!



MOS

MC11 DDCMP PROT MPLEMENTATION MACY1l 27(10 14-DEC-76 16:44 PAGE &-50 PRGE:
Ds én.mc 85-0-38%-;5 u?gu RCVKE-- LE"%VEN avﬁs
fi ; 013520 000577 (MOVE'WRTEBR! IMM!<177>)
1161 013522 ouT BR, ¢(RANDB! ONPR> :TURN OFF ALL BUT CO
(1 0006SE MICPC=MICPL+1
§ ig 013522 061270 ¢(MOVE!WROUTX!BR! ¢ARNDB! ONPR> >
1162 013524 ALWAYS RKSO
(1 000&S? MICPC=MICPC+1
Ei ; 013524 104631 <JUMP! ALCOND! <RKSO-INIT33000%4> ! <RKSO-INIT8777/2>>
Hgg s ERERHRRRRRRRURRREEND OF TIME CRITICAL PATHEEEEEREEEEXREEREEEEEREEREEREREEEREREE
1165 013526 RCVKED: SP IBUS, RCVDAT, SPO :READ CHARACTER AND SAVE IN SPO
(1 000660 MICPC=MICPC+]
fﬁ 013526 023200 <HOVE ! SPX! IBUS!RCVDAT!SPD>
1166 013530 OUTPUT BR, <SELA!OUTDAL> :SEND NONSENSE CHARACTER
(1) 000661 MICPC=MICPL+]1
fii 013530 062202 <MOVE ' WROUT ! BR! ¢<SELA!OUTDA1>>
1167 013532 BRWRTE gn SELA!SP1 :READ STATUS BYTE
(1) 0006 MICPC=MICPL+]
fﬁ 013532 060601 (MOVE'WRTEBR!BR! <SELA!SP1>>
1%51.? 013534 Rt gngp L nggilw :MAINT MODE - SEE IF RLD MESSAGE
f i ; 013534 117576 <5uns?a§9com (PASWRD-INIT33000%4> ! (PASWRD-INIT8777/2>>
1169 013536 ALWAYS RK3 : OTHERWISE PROCESS NORMALLY
(1) 000664 MICPC=MICPC+1
m 013536 104641 <JUMP! ALCOND! <RK3-INIT33000%4> ! <RK3-INIT&777/2»

Glle



NOS

DMC11 DDCMP PROTOCOL IMPLEMENTATION MRCY1l 27(1006) 14-DEC-76 16:44 PAGE 6-51 PRGE: 0117
DDCHGH. MAC 06-DEC-76 11:34 RCVI--STORE UNNUMBERED MESSAGE TYPE
ii?é S§BTTL Rgug-- T UNNUMBERED MESSAGE TYPE
72 013540 RCVI: ,SP13 ; STORE UNNUMBERED TYPE
(1) 000665 MICPC=MICPC+]
51; 013540 023213 (MOVE!SPX! IBUS!RCVDAT!SP13>
11}3 013542 STATE RCVJ ;NEXT STATE IS J
(1) 000666 MICPC=MICPC+l
(1) 013542 000670 (MOVE ! WRTEBR! IMM! <(RCVJ-INIT3777/2>)
1174 0135 WAYS RS IT
(1) 000667 MICPC=MI
E“ 013544 100450 JW RLCONO'(REXIT-INIT&3000!"D.(REXIT-INIT&?77./2))
1175 :



B10

OMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:Y44 PAGE 6-52 PRGE: 0118
DOCHGH.MAC  0B-DEC-7& 11:34 RCVJ--ROUTINE TO HGNOLE SUBTYPE FIELD,SELECT AND FINAL
1177 .SBTTL RCVJ--ROUTINE TO HANDLE SUBTYPE FIELD,SELECT AND FINAL
1178 013546 RCVJ:
1179 001 .IF DF SLOW
1180 ALWAYS SELQGSY :“CALL" SELECT AND QSYNC SUBROUTINE
1181 000 .ENDC
1182 001 .IF NOF SLOW
1183 013546 ) SP 1BUS, RCVDAT, SPS :GET CHARACTER
(1) 000570 MICPC=MICPC+]
Ei? 013546 023205 ¢MOVE ! SPX! IBUS!RCVDAT!SPS)
1184 013550 BRWRTE IMM,200 :CONDITIONALLY SET BIT
(1 000671 MICPC=MICPC+]
tﬁ 013550 000&00 <MOVE'WRTEBR! IMM! <200> >
1185 013552 BRWRTE BR, AANDB!SFS
(1) 000672 MICPC=MICPL+1
gi; 013552 0B06ES ¢MOVE'WRTEBR!BR! <RANDB!SPS) )
1186 013554 SP BR, AORB, SP10
(1) 000673 MICPC=MICPE+]
gig 013554 063310 ¢MOVE !SPX!BR!ACRB!SP10>
\
1187 ooo .ENDC
1188 013558 STATE RCVR :NEXT STATE IS N
(1) 800674 MICPC=MICPC+1
(1) 013556 000676 (MOVE 'WRTEBR! IMM! (RCVR-INIT8777/2>)
1189 (013860 ALWAYS REXIT
(1 000675 MICPC=MICPC+1
E;; 013560 100450 <JUMP!ALCOND! <REXIT-INIT83000%4> ! <REXIT-INIT8777/2>>
'y

- . - . - — - — o — —— w8 e —— e ——— - — o —— — ———
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OMC1l DDCMP PROTOCOL IMPLEMENTATION MRCY1l 27(1006) 14-DEC-76 16:44 PAGE 6-53 PRGE: 0119
DDCHGH. MARC 0&-DEC-76 11:34 RCVR--UNNUMBERED MESSAGE RESPONSE FIELD

1191 .SBTTL RCVR--UNNUMBERED MESSAGE RESPONSE FIELD
iigg -ENTERED FROM IDLE LOOP
1194 013562 RCVR: BRWRTE IMM.3 :REP MESSAGE TYPE TO BR
(1) 000676 MICPC=MICPC+1
fii 013562 000403 (MOVE 'WRTEBR! IMM! ¢3>>
1135 (013564 NOP BR, SUB, SP13 :IS TYPE ACK OR NAK
(1N 000677 MICPC=MICPC+1
;i; 013564 060353 (BR'SUB'SP13
1196 (013566 STATE RCVQ :NEXT STATE IS RCVQ
(1) 000700 MICPC=MICPC+1 -
(1) 013566 000703 (MOVE ' WRTEBR! IMM! (RCVQ-INIT8777/2>)
1197 - ¥%%¥NOTE_THIS INSTR DOES NOT CLOCK "C*
1198 013570 C RCVF1 :IF NOT IGNCRE
(1) 000701 MICPC=MICPC+1
§i§ 013570 105131 ¢JUMP!CCOND! <RCVF 1-INIT83000%4> ! <RCVF1-INIT8777/2> >
1183 013572 ALWAYS RD2 :D0 RANGE CHECKS
(1) 000702 MICPC=MICPC+1
(1) 013572 104473 <JUMP'ALCOND! (RD2-INIT83000%4> ! <RD2-INIT8777/2>>
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013574

Q13574
013578

01357¢

000703
000ses

000704
1045831

MP PROTOCOL IMPLEMENTATION
06-DEC-76 11:34

D10

ACY11 27(1006) 14-DEC-76 16:44 PAGE 6-S4

M
RCVQ--UNNUMBERED

RCVQ:

MESSAGE--NUMBER FIELD

.SBTTL RCVQ--UNNUMBERED MESSAGE--NUMBER FIELD
;ENTER FROM IDLE

STATE  RCVF sNEXT STATE IS ADDRESS
MICPC=MICPC+1

(MOVE 'WRTEBR! IMM! <RCYF-INIT8777/2>)

ALWAYS RCVF1

MICPC=MICPC+]

<JUMP!ALCOND! (RCVF 1-INIT83000%4> ! <RCVF1-INIT8777/2> >

PRGE :

gieg



DMC11 DOCMP PROTOCOL IMPLEMENTATION
OCCHGH. MAC 0g-DEC-76 11:34
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[

013600
013600

013802
013802

013604
013604
C13e06
0138086

013610
013610
0l3kl2

0l3el2
013t14

013614

Ci3kl6
Ci3tlk

013e20
013620

00C7CS
123630

0C!

C0070¢e
107314

030
00!

0C0

000707
000576

3t

000711
G202 0

0co712
000718
00071
100458
0ol

000714
102051

MACY1l 27(1006) 14-DEC-7&6 16:94 PAGE 6-55 PRGE:

ELD

RCVL--PROCESS CRC3

RCVL:

RL2:

RL3:

RLI:

:ENTERED FROM ' IOLE LOOP

P8R 18US, NPR, SPO .READ NPR CONTROL
MICPC=MICPC+]
(MOVE ! SPBRX! TBUS! NPR! SPO>

gy RLL LRCY NPR BRANCH

MICPC=MICPC+l
¢JUMP!BRYCON! <RL1-INIT33000%%> ! <RL1-INIT3777/2>)

.ENDC
.IF OF SLOW
BRO IDLE

.ENDC
BRWRTE IMM.176 :MASK TO TURN OFF CO
MICPC=MICP +1
(MOVE''WRTEBR! IMM! <176
BR, RANDB! 0

?ﬁg & HﬁSUQX*BR'(QRNDB'ONPR>>

ﬁOP - IBUSIRuVDRT 0
(I8USTRVDAT 0>

STRATE _RCVM
MICPC=MICPC+1
(MOVE!WRTEBR! IMM! <RCVM-INIT3777,2>>

: INPUT CHARRCTER AND DISCARD

s, ST
<JUHPTRLCOND'<REXIT-INIT&3DDDIH) (REXIT-INIT8777/2>>
‘IF NOF SLOW

BRO 10LE :NPR GOING --GET OUT

MICPC=MICPC+l
<JUMP!BROCON! <IDLE-INIT83000%4%> ! < IDLE-INIT3777/23>

ALWAY

HTEPCaMTCPEs) |
TOMP T ALCOND! «RL2-INITS3000#%> ! (RL2-INITS777/2> >

.ENDC

g1zl



F10

oM <MP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 6-56 PRGE: J122
SCC§éH?gRC 06-DEC-76 11:34 RCVM--PROCESS CRCY4--END OF DATA MESSAGE
. RCVYM- ESS CRCY--END OF DATA MESSAGE
{85 ;ENTERED FROM TDLE LO0P

>—
(LY
w
>—

; IF CRC CORRECT -- QUEUE INTERUPT AND UPDATE RESPONSE

lg s
: 'IF WRONG SEND NAK
i'§§ 013622 ROVM: ééggcg:xéggg?uaan -READ UNIBUS BR REGISTER

(1) 000718 M = +

: f% 013622 120620 (MOVE ! WRTEBR! IBUS! <UBBR>>

\

z . BRO NXMERR : NON-EXISTANT MEMOR/

0 ol MICPC=MICPCH)

cig 013624 106351 < JUMP! BROCON! <NXMERR-INIT33000#4> ! (NXMERR-INIT8777/2>>

t 1]

3826 SP IBUS, RCVDAT, SPO :REAC CRC CHARACTER

1§?? - 000720 MICPC=MICPC+]

(1) 01326 023200 (MOVE ! SPX! IBUS! RCVDAT! SPD)
:;%? 010 BRURTE  1BUS, RCVCON ;READ RECEIVER CONTROL REGISTER

§{§ 013830 020640 (MOVE ' WRTEBR? IBUS! <RCYCONY >

A

R RCVM :IF CRC 600D -- PROCESS

- e, O L b

gig 013632 116214 < JUMP1BROCON! (RCVM1-INIT33000%4> ! <RCYMI-INITS?77/2)>
1239 013634 BRWRTE BR,SELA!SP! :READ STATUS BYTE

(1) 000723 MICPC=MICPE+] '

() 013634 060601 (MOVE ' WRTEBR!BR? <SELA!SP1)>
1240 013836 BR7 Iggg : :CRC ERROR IN BOOT MODE - FLUSH

' 724 MICPC=MICPC+

i%i 013636 ?89750 < JUMP!BR7CON! < RHX-INIT33000#%4> ! (RHX-INITS777/2>)

o4 4 LOMA  IMM.T -ELSE SEND NAK --DATR ZRROR
1?1§ - 000725 MICPC=MICPC+1

(1) 0c: IF TON_ItM, Inm !

;ig 013e40 010151 <?ggssLonnn.rnns<raarf>>

(1) (MOVE'LDMAR! IMM! < T>>

(B 000 .ENDC
l??% 012842 ws ngggncn égg‘a :NAK TYPE

(1) 01342 A08EE RGVE TURFEN! TNCMAR! TMM! <25 5
1243 013644 s nggggcnlégg‘foa :DATA ERROR SUBTYPE

{(1l) c =

SHE T MGVE WURNEM! INCMAR MM ! < 302 >
1299 013646 LDMA  IMM, NDATS

(13 000730 MICPC=MICPCH1

(13 001 .IF TON_IMM, Inm "

(1, 0134 010014 <?ggszLonnn.1nns<nonrssa?fv»

(13 {MOVE'LDMAR! IMM! <NDATS> >

15 0o .ENDC
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011 COCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:4Y4 FPAGE 6-57 PRSE
ncn.nnc 06-DEC-76 11:34 RCVM--PROCESS CRCY--END OF DATA MESSAGE
(1)
24E 013650 ALKAYS R :SEND NAK
713 000731 n&cpc=n1cg§+1
g;g 013850 104552 <JUMP! ALCOND'! <RHS-INIT33000%4> ! <RMS-INIT8777/2))
>4
54? 013852 RCVMO: LDMA  IMM, <¢<RTHRS+3»> :POINT T3 ERROR WCRC
{13 000732 MICPC=MICPC+1
(1) 001 IF IDN IMM, IMM
(1) 013852 0i0177 <?OVE'LDHAR‘IHH'((RTHRS+3>&37?>
(1 (MOVE ' LDMAR! IMM! ¢ (RTHRS+3> >
(1) 0oc .ENDC
\a’
248 013854 BRWRTE IMM,10 :MAINT MESSAGE ERROR
(1) 000733 MICPC=MICPC+i
gi; 013854 000410 ¢MOVE'WRTEBR! IMM! (10>
(1)
243 013856 ALWAYS RCEXY :GIVE FATAL ERRCR
{1) 000734 MICPC=MICPC+1
(1} 01285 114522 CJUMP!ALCOND! <RCEXY-INITS3000#4)> ' <RCEXY-INIT777/3))

(88 )
[
(W

n
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013&8C
013660
013682
C13s62
013664
013664

013666
Cl3bke
013870
013670
013672
013672
013674
013674
013676
013676
C137C0
013700

81370g
013702
C13704
C13704
013706
013708

COCMP PROTOCOL IMPLEMENTATION
06-DEC-76 11:3¢

000735
020600

00C736
060373

000737
10574¢

00074C
0ds2l

000741
107343

000742
104415

000743
0Ccesea

000744
063261

0C0745
104415

Q00746
JB31e4

000747
11571e

000750
J00NS1

MACY1l 27(1006) 14-DEC-76 16:Y4 FAGE &-S8 PRGE:

H10

EM2--PROCESS RLD MESSAGE

EM2:

RHX:

108:

.SBTTL EM --PROCESS RbD MESSAGE
;ENTERED FROM I
; IF RLD PASSWORD CHECKS TRIGGER THE BCOT ROM

BRWRTE IBUS,RCVDAT READ THE CHAR
MICPC=MICPC+]
<MOVE'WRTEBR! IBUS! <RCVDAT)>>

CMP gﬂ SP13 :1S IT A MATC
MICPC=MICPL+1
<SUBTC'BR!SP13»

Z EM3
MICPC=MICPC+l
<JUMP!ZCOND! <EM3-INIT33C00*4> ! <EM3-INIT3777/2>>

:FALL INTO R
BRWRTE BR,AR!SPI ‘READ STATUS BYTE SHIFTED LEFT
MICPC=MICPL+]

<MOVE!WRTEBR!BR! <AR!SP1)>>

BRY 108 :DLE RECEIVEDC IN NORMAL MOOE
MICPC=MICPC+1
<JUMP!BRYCON! < 10$-INIT33000%4> ! < 10§-INIT3777/2>>

ALWAYS FLUSH :ALREACY IN MAINT MODE

MICPC=MICPC+l

<JUMP!ALCOND! <FLUSH-INIT33C00%4> ! <FLUSH-INIT3777,2>>

BRWRTE IMM, 163 ;MASK TO CLEAR ALL MAINT RELATED 3I7S

MICPC=MICPC+1
¢MOVE !WRTEBR! IMM! ¢ 163>

cp BR, RANDB, SP! :CLEAR THEM
MICPC=MICPL+1
¢MOVE'SPX!BR! RANDB!SP1 )

QLWAYS FLUSH

MICPC=MICPC+1
<JUMP!ALCOND! <FLUSH-INIT3300C*4> ! <FLUSH-INIT3777 2>

SP BR, DECA, SPH4 :DECREMENT CHARACTER COUNT BY ONE
HICPL-HICPC+1

(MOVE!SPX!BR!DECR!SP4%:

Z EMTRIG : TRIGGER AC LOW

MICPC=MICPC+1
(}UHP'ZCOND'<EHTRIG‘;NITS3UQC*4>'<EHTRIu INITA?77/2>

ALWAYS IDLE
MICPC=MICPC+]
¢ JUMPYALCOND! < IDLE-INIT33000#4> ! (IDLE-INIT8777/2>



OMC11 DOCMP PROTOCOL IMPLEMENTATION

COCHGH. MAC 06-DEC-76 11:34
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013710

013710

013712
013712
Q13714
013714
013716
013716
0i3720

813728

aCl

DUGESI
gi0l

0Ci

00075¢
016401

000753
CC2400

833230

000758
114824

NXMERR: LOMA IMM, < (RTHRS+3>)

I10

MACY1l 27(1006) 1M4-DEC-76 16:4Y4 FAGE 6-59
EM2--PROCESS RLD MESSAGE

Z§§T¢PFN§hE§R -==NON EXISTANT MEMORY HANDLER
:ADDRESS ERROR LI
nigpz=n1 PC+

. DN_ImM tnn
(MOVETLDMAR! IMM! (<RTHRS+3>8377>>

IFF
(MOVE !LDMAR! IMM! ¢ (RTHRS+3) >
.ENDC

MEMINC IMM,1
MICPC=MICPC41
¢MOVE ' MRMEM! INCMAR! IMM! ¢ 1)

MEM énﬁ ? :NXM ERROR 8IT
MICPC=MICPCY

(MOVE'WRMEM! IMM! <O»»

SP HEHxlsELB,SPIO ;CLERR STATUS

MICPC=MICPC+
(HSVE!S&X!HEHX!SELB!SP10>

ALWAYS _RCEXX
MICPC=MICPC+1 =
< JUMP!ALCOND! ¢RCEXX-INIT83000#4> ! <RCEXX-INIT$777/

NK

23>



J10

OMC1l DOCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 6-80 PRGE: O0l2&
DOCHGH. MRC 06-DEC-76 11:34 NXMERR ---NON EXISTANT MEMORY HANDLER

i 3%

" F SLOW
.SBTTL SELQSY--ROUTINETOCHECK SELECT AND QSYNC AND DIDDLE LINE STATUS WCRC

Y FIRST INSTR
ggé SELQSY: sHEES SP?BUELH@VBQQQEbED o Fa . IEEQDBE&EBCTERINTO SPS AND THE 2R
1283 +SELECT SET?--BRANCH
1284 5§: RHRTE AR!SPS guxrvan *grr
iSBE 108: nunre gﬁ 77 nnsx 0 BR
1
287 oF BR, AANDB, SPS s TURN OFF SELECTANDF INAL
iEﬁQ . .ALWAY BR, INCAR, 5P3!PAGE!
1290 i5§:  BRWRTE IMM,200 -SET OK TO SEND
iggg PunY R, ,AORB, SP10 :IN LINE STATUS WORD
1 208: WRTE 1MM,20 : SETCLEARACTIVE
1294 : SP BR,AORB, SP10 :IN LINE STATUS WORC
1295 nbunvs 10§
123 .PA
129 000
1298
1299 013722 800T: éﬂunrs BR san'sp1 .SEE IF IN MAINT. MODE
(1) 000756 nxccg u£$
E1§ 013722 0B0&D1 EBR'BR'(SELR'SPI)’
1330 013724 BR? RA3 :BRANCH IF SO ANC TREAT DLE LIKE MUM. MSG.
(1) 000757 MICPC=MICPC+
E}; 013724 103742 <JUMP!BR7CON! <RA3-INITS3000#4> ! <RA3-INIT8?777/2))
1301 013726 BRWRTE IMM,210 :MASK TO SET MAINT MODE AND DLE RECV'D
(1) 000780 MICPC=MICPC+]
gx; 013726 000610 ¢MOVE 'WRTEBR! IMM! <210>>
1382 013730 5P BR, AORB, SP1 :SET THE BITS
(1) 000761 MICPC=MICPC+1
5%3 013730 062301 ¢(MOVE ! SPX ! BR!AORB! SP1>
1303 013732 ALWAYS Rng : TREAT LIKE NUMBERED MESSAGE
(1) 000762 MICPC=MICPC+
fi% 013732 100742 <JUHP‘ALCOND'<Rﬂ3-INIT&4000*H>'<Rﬂ3 INIT8777/2)>
1??? 012734 . RESEXT: anugre I, 4 :A0D TO MXT BITS
5%3 013734 888434 <n8 E'uﬁssgn*xnn'<q>>
1305 013736 5P BR, ADD, SPO
(1) 000764 MICPC=MICPE+1
Ei{ 013736 063000 <novs-spx-an-noo-spo>
1306 013740 ALWAYS TH3X
(1) 000765 MICPC=MICPC+1
fii 013740 110601 ¢JUMP! ALCOND! < TH3X-INIT33000%4> ! ¢ TH3X-INIT8777 /2>
1307 013742 TABMXT: BRWRTE IMM.4 : INCREMENT MXT
(13 000766 MICPC=MICPCH1
(13 013742 000404 (MOVE 'WRTEBR! IMM! <4 >
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1C11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:4Y4 PAGE 6-61
DSHGH RSe. | O-BEC-76 TIe3u NRHERR oo NN BXISTANT ‘MERORY ANDLER
(1)
1308 013744 SP 1BUS, UBBR, SPO :READ BR CONTROL
(1) 000767 MICPC=MICPC+]
5{; 013794 123220 ¢MOVE ! SPX! IBUS! UBBR! SPO>
1303 013746 ouT BR,ADD! OBR
(1) 000770 MICPC=MICPL+1]
Ef; 013746 061011 ¢MOVE ' WROUTX!BR! <ADD! 0BR>>
1310 013750 ALWAYS ECX
(1) 000771 MICPC=MICPC+1
E{; 013750 114761 <JUMP! ALCOND! <ECX-INIT33000%4> ! <ECX-INIT8777/2>>
1311 .
1312 013752 RTHRES: BRWRTE IMM,2
(1) 000772 MICPC=MICPC+]
E}; 013752 000402 (MOVE 'WRTEBR! IMM! (2>
1213 013754 ALWAYS ERRXX
(1) 000773 MICPC=MICPC+1
(B 013754 114663 <JUMP! ALCOND! <ERRXX-INIT83000%4> ! C(ERRXX-INIT8777/2>>
L
1314 000004 .REPT 4
1318 §ZERO
1316 .ENDR
(1) 013756 $ZERO
(2) 000774 MICPC=MICPC+1
gg; 013756 000000 000000
(I) 013780 $ZERO
{2) 000775 MICPC=MICPC+1
Eg; 013760 000000 000000
(I) 013762 $ZERO
(2) 000776 MICPC=MICPC+1
ggg 013762 000000 000000
(1) 013784 $ZERQ
(2) 000777 MICPC=MICPC+1
EE? 013764 000000 0000C0
}
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OMC11 DDCMP PROTOCOL IMPLEMENTATION  MACY1l 27(1006) 14-DEC-76 16:44 PAGE 6-62 PAGE: 0128
DOCHGH.MAC  0B-DEC-76 11:34 NXMERR ---NON EXISTANT MEMORY HANDLER
131 7 .=IN]T+2000
1318 853753 HIPear D
igg? .SBTTL TMTDA--TRANSMITTER DISPATCH ROUTINE
7 TMTDA: TMTCON ;READ TRANMITTER CONTROL REGISTER
Y 21978 1000 OR:  REHBTE 1BHS) ™TC0 p—
(1) 013766 020620 (MOVE ! WRTEBR! IBUS! ¢ TMTCON> >
1323 013770 2B ASELA, (2!PAGED ; IF READY PROCEED
(1) 001001 cpc-nx ¢
{1} 013770 17302 CIUMP? BRYCON!DP!SELA! 2! PAGER>
1324 013772 auays 11 ;ELSE IDLE
(1) 001002 MICPLaMICRC+] |
(13 013772 100484 (JUMP'ALCOND! < 11-INIT83000%4> ! <I1-INIT8777/2>>
\al
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013774

013774
013774
013776
013776
014000
014000
014002
014002

014004
014004
014006
014006
Ci4010
014010
014012
014012
014014
014014
014016
014016
014020
014020

06-DEC-76 11:34

0d!

000
0C1003
060610

001004
112007

001005
001620

001006
103063
00!
000
001
001007
060610

001010
113412

001011
100454

001012
020660

MACY1l 27(1006) 14-DEC-76 16:44 PAGE 6-63 PAGE :

M10

TMTR--FIRST CHARACTER OF HERDER

TMTA:

TAl:

L TR
NUMSYN:

cs:

.SBTTL TMTA--FIRST CHARACTER OF HEADER

_IF DF S$LOW
BRWRTE gn AR!SP10 :SHIFT LEFT

BR? clcK

.ENDC

BRWRTE BR,SELA!SPI0 : REREAD STATUS

MICPC=MICPL+]

(MOVE'WRTEBR!BR! <SELA!SP10>>

BRO NUMSYN : IF UNNUMBPENDING -- SEND IT

MICPC=MICPC+l
<JUMP!BROCON! <NBMSYN-INIT33000%4> ! <(NUMSYN-INIT3777/2>)>

BRSHFT
MICPC=MICPC+l
(MOVE!SHF TBR! WRTEBR! SELB>

BRY IDLED ; IF START MODE--EXIT

MICPC=MICPC+1
<JUMP!BRYCON! < IDLEC-INIT33000%4> ! <IDLEQ-INIT3777/2>>

.IF DF SLOW
BRI NUMSYN ; IF LINE HRS GONE IDLE SEND SYN
:ELSE--START TO SEND MESSAGE

.ENDC
. IF NDF SLOW

BRWRTE BR, <SELA!SP10» ;READ LINE STATUS WORD
MICPC=MICPL+1

(MOVE 'WRTEBR!BR! <SELA!SP10>>

BR? 5% :IF OK TO SEND--PROCEED

MICPC=MICPC+l
(JUMP!BR7CON! <58-INIT&3000%4> ! <S§-INITE777/2>>

ALWARYS Il ;ELSE--IDLE
MICPC=MICPC+1

(JUMP'ALCOND! <I1-INIT33000%4>!<I11-INIT8?77/2>>

BRWRTE IBUS,MODEM :ARE WE STILL SENDING?
MICPC=MICPC+]

(MOVE'WRTEBR! IBUS! <MODEM>>

BRSHF T

MICPC=MICPC+1

(MOVE!SHFTBR!WRTEBR!SELB>

BRY Il ;RTS SET? IF SO WE ARE--STALL

MICPC=MICPC+1
<JUMP!BRYCON! <11-INIT33000%4>!<I1-INIT8777/2>>

BRWRTE 1IMM,373 ;MASK TO TURN OFFLINE IDLE

MICPC=MICPC+1
(MOVE'WRTEBR! IMM!<373>>

g129
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- —
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DMC11 DOCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 1H:44 PAGE 6-64 PAGE: 0130
DDCHGH.MAC  0B-DEC-76 11:34 TMTR--FIRST CHARACTER OF HEADER
15%6 014022 SP BR, RANDB, SP10 :IN LINE STATUS WORD
(D 001016 MICPC=MICPL+1 ;
z{; 014022 063270 (MOVE!SPX!BP! AANDB!SP10>
1351 0140 TSTATE TMTAL
(1) daad 001017 MICPC=MICPC+]
(1) 014024 000424 (MOVE 'WRTEBR! IMM! < TMTR1-INIT8777/2>>
(1) 001020 MICPC=MICPC+1
(1) 014026 063222 <MOVE ! SPX! Bl! SELB! SP2)
1352 014030 BRWRTE IMM, 12
(1) 001021 MICPC=MICPC+1
E}; 014030 000412 (MOVE 'WRTEBR! IMM! < 125>
1353 014032 : SP BR, SELB, SP6 :STORE IN SP6
(1) 001022 MICPC=MICPL+]
Eig 014032 063226 ¢MOVE 'SPX!BR! SELB!SP&>
1354 014034 ALWAYS Il :BACK TO IDLE LOOP
(1) 001023 MICPC=MICPC+1
fﬁ 014034 100454 <JUMP!ALCOND! < I11-INIT33000%4> ! <I1-INIT8777/2>>
1355 014036 TMTAl: SP BR, DECA, SP6 :DECREMENT SYN COUNT
(1 001024 MICPC=MICPL+]
gig 014036 063166 ¢MOVE ! SPX! BR! DECA! SP&>
1356 014040 ya TMTEXT
(1) 001025 MICPC=MICPC+1
fﬂ OI4040 111432 ‘ <JUMP! ZCOND! < TMTEXT-INIT33000%4> ! < TMTEXT-INIT3777/2>)
1357 014042 OUTPUT IMM, ¢<1!'0TMTCO) :WRITE SOM TO TMTR CONTRL
(1) 001026 | MICPC=MICPC+]
| f{i 014042 002011 | ¢MOVE ' WROUT! IMM! < 1!0TMTCO>>
;?se 014044 BRWRTE IMM,226 :SYNC CHAR
Yok § ) 001027 MICPC=MICPC+]
- 5{3 014044 000626 <MOVE!WRTEBR! IMM! (226>
1359 014046 OUTPUT En ¢SELB! TMTDAT> :SEND THE CHARACTER
(1) 001030 MICPC=MICPL+]
ff% 01404 062230 ¢MOVE ! WROUT ! BR* <SELB! TMTDAT>>
1??? o 031 ' ﬂnggganéc+1
Ei§ 014050 93 4Ey <}UHP?RLEOND!(Il-INIT&GUUO*H>!<11-INIT&??7/2>>
1361 000 .ENDC
13e2 014052 TMTEXT: BRWRTE BR, <SELR!SP10> : UNNUMB MESSGE?
(1} ggluaa MICPC=MICPL+1
Ei% 014052 080610 ¢MOVE ! WRTEBR!BR! ¢SELA!SP10>>
1363 014054 BRO TMTUN :IF SO --BRANCH
(1) 001033 MICPC=MICPC+]
Eig 014054 112043 <JUMP!BROCON! ¢ TMTUN=-INIT33000%4> ! < THTUN-INIT3777/2))
1364 014056 TSTATE TMTB
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1C11 ODCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 6-65 PAGE: 0121
CHGH.MAC  0B-DEC-76 11:34 TMTA--FIRST CHARACTER OF HEADER
(1 001034 MICPC=MICPC+1
(1) 014056 0004SI (MOVE 'WRTEBR! IMM! < TNTB-INIT3777/2>>
) guog BAEE il
136S 014062 enug*f.é BR, SELA'SP] :ARE WE IN BOOT MODE
(1 001036 MICPC=MICPL+1
Eﬁ 014062 060601 (MOVE ' WRTEBR!BR! (SELA!SP1)>
1366 014064 BR? TMTBT :IF SO SEND DLE
(1) 001037 MICPC=MICPC+1
Ei? 014064 113447 JUMP!BR7CON! < TMTBT-INIT83000%4> ! < TMTBT-INIT8777/2>>
1367 014086 BRWRTE IMM, 201 +ELSE STORE SOH
(1) 001040 MICPC=MICPCH]
fi% 014066 000601 ¢MOVE ! KRTEBR! IMM! ¢<201>>
1368 014070 TMTAS: OUTPUT BR, <SEL8! TMTDAT) :IN TMT SILO
(1) 001041 MICPC=MICPL+1
ff% 014070 062230 ¢MOVE ! WROUT ! BR! ¢(SELB! TMTDAT>>
1369 014072 ALWAYS Il
(1) 001042 MICPC=MICPC+1
Eii 0i4072 100454 ¢JUMP!ALCOND! < 11-INIT83000%4> ! <I1-INIT8777/2>>
1370 014074 TMTUN: TSTATE TMTI
(1) 001043 MICPC=MICPC+1
(1) 014074 000610 <MOVE 'WRTEBR! IMM! CTMTI-INIT8777/2>>
(1 001044 MICPC=MICPC+1
(1) 014076 063222 <MOVE ' SPX!BR! SELB! SP2)
1371 014100 BRWRTE IMM,S :ENG TO BR
(1) 001045 MICPC=MICPC+1
2%3 014100 0CQ40S ¢MOVE ' WRTEBR! IMM! <5>>
1372 014162 ALWAYS TMTAS
(1) 001046 MICPC=MICPC+1
5%3 014102 110441 ¢ JUMP' ALCOND! < TMTRS- INIT33000%4> ! < TMTRS-INIT3777/2>>
1372 DI4104 TMTBT: BRWRTE IMM,220 :WRITE A DLE TO BR
(1) 001047 MICPC=MICPC+1
E%g 014104 000620 <MOVE 'WRTEBR! IMM! <220>>
1274 014106 ALWAYS TMTAS :SEND IT
(1) 001050 , MICPC=MICPC+1
Eii 014106 110441 <JUMP! ALCOND? ¢ TMTRS-INIT33000%4> ! < TMTRS-INIT8777/2>>
ig;g 001 .IF DF SLOW
1377 NUMSYN: BRWRTE BR, <SELA!SP1D> :READ LINE STATUS WORD
1278 BR7 5§ :IF OK TO SEND--FRCCEED
1379 ALWAYS 11 :ELSE--IDLE
1280 53: BRWRTE IBUS, MODEM :ARE WE STILL SENDING?

138! BRSHFT
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) I4-DEC-76 16:Y44 PAGE 7 PAGE: 0122
DOCHGH.MAC  0&-DEC-76 11:34 TMTA--F IRST CHARACTER OF HEADER

1383 BRY 11 :RTS SET? IF SO WE ARE--STALL

1384 BRWRTE IMM, 373 :MASK TO TURN OFFLINE IOLE

1385 §P BR RANDB, SP10 :IN LINE STATUS WORD

1388 STATE TMtAl

1387 BRWRTE IMM, 10



Dl1

OMC11l COCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 8 PAGE: 0133
OCCHGH. MAC 06-DEC-76 11:34 TMTR--FIRST CHARACTER OF HERDER

1389 SP BR, SELB, SP6 ; STORE IN SP6

igg? TMTAL: gP BR*EECR , SP6 ; DECREMENT SYN COUNT

1392 QUTPUT IMM,<1!0TMTCO> :WRITE SOM TO TMTR CONTRL

1233 BRHRTE ¥nnh§as ; SYNC CHAR

1394 ALWAY MT

1395 cao .ENOC
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OMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:4Y4 PAGE B8-1 PAGE: 0134
DOCHGH.MAC  06-DEC-76 11:34 TMTB--OUTPUT FIRST CHAR OF COUNT
iggg .SBTTL TMTB--OUTPUT FIRST CHAR OF COUNT
1393 014110 T™TB: (DOMA  BR,SELA'SP16 :GETPOINTER TC NEXT TMT LINK
(1) 001051 MICPC=MICPL+1
(1 001 .IF IDN BR, IMM
5i5 <?9¥53Lonnhsxnns<ssLnespxssa77>>
(1] DI4110 070216 ¢MOVE'LDMAR!BR! <SELA'SP16)>
§§§ 0oc .ENDC
1430 014112 MEMINC IMM, 3 :WRITE MSG TMTED TO FLAGS
(1) 001052 MICPC=MICPC+1
?i% 014112 016403 (MOVE ' WRMEM® INCMAR! IMM! <3))
1401 014114 MEMINC BR,SELA!SP12 :PICK UP MSGNC
(1) 001053 MICPC=MICPL+]
Eii 014114 078612 <MOVE ' WRMEM' INCMAR!BR! (SELA!SP12>>
1??§ 014116 . g;g;s ngg :ADDRESS TMTR STATE
(1) 014116 8804?& <nov§?uﬁ$sanfxnns<anc—xnxrsr77/a>>
1402 014120 TBO: SP BR, SELB, SP2 :UPDATE IT
(1) 001058 MICPC=MICPE+]
513 014120 063222 <MOVE ! SPX!BR!SELB!SP2>
14&4 014122 OUTPUT <MEMX! INCMAR> ,SELB' IBAl : WRITELOWB ' TECFADDRESS
(1) 001056 MICPC=MICPC+1
Efg 014122 0Se224 ¢MOVE ' WROUT ! MEMX! INCMAR! <SELB' IBA1>>
1405 014124 OUTPUT «MEMX'INCMAR> ,SELB! IBA2 :WRITE HIGH BYTE OF ACDRESS
(1) 001057 MICPC=MICPC+1
Eig 014124 056225 ¢MOVE ! WROUT ! MEMX! INCMAR? <SELB! IBA2>>
1406 014128 SP MEMX,SELB,SP7  ;HIGH BYTE OF COUNT TQ SP?
(1) 001060 MICPC=MICPC+]
gig Cl4126 043227 ¢MOVE ' SPX ! MEMX ! SELB! SP7>
1407 :WAIT TO MASK OFF MEM EXT. BITS
1408 014130 Sp IBUS, NPR, SPO
(1) 001061 MICPC=MICPC+1
Ei; 014130 123200 ¢MOVE ! SPX! IBUS! NPR!SPD)
1409 014132 BRWRTE IMM,220
(1) 001062 MICPC=MICPC+]
E{% 014132 000e20 (MOVE 'WRTEBR! IMM! <220>>
1410 C14134 SP BR, AANDB, SPO
(13 001063 MICPC=MICPC+1
gig 014134 063260 (MOVE ! SPX'BR! ARNDB! SPQ>
4
1811 014128 SP IMM, 300, SP6 :MASK FOR MXT
(1 0010&4 MICPC=MICPC+1
(1) 014136 003306 (MOVE 'SPX! IMM! 300! SP&>
1%§é 014140 BRWRTE MEMX! INCMAR, RANDB! SPE s TURN OFF (02

0C10eS MICPC=MICPC+l
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OMC11 DOCMP PROTOCOL IMPLEMENTATION MACY11 27(190? *4-o£c-7 16: 44 PAGE 8-2 PAGE :
ODCHGH.MAC  0B-DEC-76 Il1:34 TMTB--OUTPUT FIRST CHAR OF COUN
gﬁ 014140 0S46EE ¢MOVE 'WRTEBR! MEMX! INCMAR! < AANDB! SP&) >
L
xjig 014142 - ﬁ?éﬁ”’ n§n§ SELB! TMTDAT :ALSO WRITE COUNT TG TMTR SILS
Eij o142 Q42930 CHOVE TURGUY | NEMX! (SELB! THTDAT) >
1%{? O14144 — g?ggrrn — :SHIFT BITS INTQ CORRECT POSITICN
4 : = 4
gi; 014144 301529 v& H? Sn ' WRTEBR! SELB>
\
1415 014146 BRSHFT
(1) 001070 MICPC=MICPC+1
>f; 014146 001620 (MOVE ! SHF TBR! WRTEBR! SELB>
1416 D14150 g
(1) 8810?1 MICPC=MIC
?i? 014150 001620 <HOVE'SHFTBR'NRTEBR'SELB>
)
e AN
(1) o13152 801620 ROVE  SHF TBR I URTEBR! SELB)
1418 014154 ouT BR, AORB! ONPR
(1 001073 MICPC=MICPC+]
g{; 014154 061310 (MOVE ! WROUTX! BR! ¢RORB! ONPR> >
1419 014156 SPBR  MEMX,SELB,SP6 :LOWBYTE OF COUNT TG SP&
(1) 001074 MICPC=MICPC+]
5;; 014156 043626 <MOVE ' SPBRX ! MEMX ! SELB! SPB>
1430 0c1 IF DF SLOW  ;#¥»#x10/21/76
1451 n&unvs 10LE
1483 0o .ENDC
1423 ac1 IF NDF SLOW  ;*#x¥%10/21/7%
1425 014180 nLuan 11
(13 ag;ars H} G4l .
(17 014180 139459 UMP? nLcono (11-INIT83000%4> ' <I1-INIT8777/2%>

1425 000 .ENDC
1€zt H



Gll

SMi1l DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-7& 16:Y4 PAGE 8-3 PAGE:
SOZHGH.MAC  0B-DEC-76 11:34 TMTC--0UTPUT SECOND CHAR OF COUNT
,:g _SBTTL TMTC--OUTPUT SECOND CHAR OF COUNT
1430 Dl41e2 TMTC: énuafs rnn 77 :MASK TO CLEAR MXT BITS
(1} 8810;9 MICPC= g
;ig 014162 0004 (MOVE TWR Ean'znn'<77>>
1431 Di4184 SPBR en nnnoa SP7 :CLEAR THEM
(1) 01077 MICP én
gii 014164 063667 MG 's nx- 1 RANDB! SP7>
{
1432 014186 OUTPUT DP <S£LB'TMTDQT> :WRITE TO TMT 3ILO
(1) 831100 MICPC=MICP
5i§ 014166 062230 (MOVE! uROUT'DP'<SELB' TMTDATS >
1433 014170 BRWRTE xnn LB .GET WRAPAROUND ADDRESS
(1) 001101 MICPC=MICPC+1
4 014170 000543 (MOVE ' WRTEBR! IMM! < TMLB>>
14§u 014172 BR,SP16 : IRAPRORLND
(1) 001102 H1cP -néspb+1
8 014172 080376 (SUBTC'BR!SP1®>
1935 0I4174 z 108
(1) 001103 MICPC=MICPC+1
gig Si9i74 111811 : JUMP! ZCOND! < 108-INIT33000%%> ! < 1 0§-INIT8777/2>>
1438 014178 BRWRTE IMM.B :OFFSET TC NEXT LINK
(1) 001104 MICPC=MICPC+1
(1 014176 00040E ¢MOVE 'WRTEBR! IMM! <E>)
J
1437 514200 5P BR, ADD, SP16 ;UPCRTE THE POINTER
(1 001108 MICPC=MICPL+1
zi; 014200 J630i6 (MOVE ' SPX!BR!ADCSP16>
{1l)
1438 014202 S§:
1439 00! JIF DF SLOW
1440 STATE  TMTD
1441 ALWAYS XEXIT
1442 000 .ENDC
1443 a0l .IF NDF SLOW
1445 014202 TSTATE ano
(1) 001106 MICPC=MICPC+
(1) 014202 000514 (MOVE ' WRT R'IHH'«THTD INITS777/2>>
(1) 1107 MICPG=MICPC+1
(1) 0l4204 063222 <HOVE'SPX'BR'SELB'SP2>
1445 014208 ALWAYS 11 . ##220CTOBER 29, 1378
(1) °Sélé° }cp : 8 +1 H
¢4: Qi4e0e 10CHsH 'ALCOND! < I1-INITS3000%4> 1< 11-INITS777-22>
1446 00C .ENDC
1447 014210 108:  BRWRTE IMM,TMLI .30 BACK TO FIRST LINK
(1) gﬂéz;x MICPC=MICPC4]
(1) 014210 080471 (MOVE !WRTEBR! IMM! <TML1>>
1432 gis2l2 Sp BR, SELB, SP16

001112 MICPC=MICPL+]

~

(&)

» -

[P



H11

Meil COCMP PRCTOCOL IMPLEMENTRTION MACY11 27(1006) 14-DEC-76 16:94 FAGE 8-4

SCIRGH.MAC  DB-DEC-76 11:39 TMTC--0UTPUT SECOND CHAR OF COUNT
(1) cis2l2 Ce3R (MOVE ' SPX!BR!SELB!SP16>

1443 014214 ALWAYS 5%
1] 001113 MICPC=MICPC+] )
1) o214 115808 CJUMFYALCOND! <S§-INITS30C0#4) ! <S§-INITS?777/2:
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tapapa(Promtepa(MIr=tep—s(JIr-ob-2p = pspspap-s (J)popape

N = LSRN « LSRN ¢ o L e .

R PG KPR

Sl4gle

0l4216
Cl4220

gl4220
014222
Ol4ze2

0l4224
Cl42eH

Cl42286

Cl4ges

014230
01423C
0iy232
014232
014234
014234

CCLllld
000Sa4

001115
0balet

1116
111120

gCliel
Q42230

I11

HR%YIIRE?(IDSE) Y-DEC-76 16:44 PRGE 8-5 PRGE:
TMTD--RESPON

TMTD:

T02:

7D3:

XEXIT2:

FIELD-NUMBERED MESSAGE

.SBTTL TMTD--RESPONSE FIELD-NUMBERED MESSAGE
STATE  TMTE
MICPC=MICPC+1

(MOVE 'WRTEBR! IMM! < TMTE-INIT3777/2>>
SP BR,DECR, SP6

MICPC=MICPL+]

¢MOVE ! SPX'BR!DECR! SP&>

- 02 sNO OVERFLOW
MICPC=MICPC+1 _

«JUMP! CCOND! < TD2-INIT83000%4> ! < TD2-INIT8777/25>

SP ER DECR, SP? :DECREMENT HIGH BYTE OF COUNT
MicPc=ml PS+1

<MOVE ' SPX'BRYDECA! SP7>

hong ‘IIQE‘ISPll

EPEEN TR
<?2¥E!LDHRR!IHH!(ISP11&37?>>
¢MOVE'LDMAR! IMM! <ISP11>)>
.ENOC

;ADJUSRT COUNT FOR TWO'S COMPLEMENT

;RESP FIELD RDDR TJ MRR

OUTPUT MEMX,SELB! TMTDAT
MICPC=MICPC+1
<MOVE ' WROUT ! MEMX! <SELB! TMTDAT)>>

SP BR, SELB, SP2
MICPC=MICPL+]
(MOVE 'SPX!BR!SELB!SP2>

ALWAYS 11
MICPC=MICPC+l
<JUMP!ALCOND!<I1-INIT8300C#4>!<I1-INIT8777/2>>

:WRITE IT 70 SILO

g

38



OMCl1 COCMP PROTOCOL IMPLEMENTATION
CCCHGH. MAC 06-DEC-76 11:34

196

146

1484
(1

f
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'
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Pebop o (TVp-atps (JV e ps pa (T2 o ps (V02 p @ s (Vo=

R ¥ ¢ ESLY ¢« RN LSRN o DRy |,

C14236
014236

014236
0l4240
014240
0l4242
0l4242
Ol4ya44
014244
014246

014248
014250

014280

723480

0011es
102054

Q01126
060612

goll27
062230

3003

01131
1060

=

(w1
C
(o]

J11

MACY1l 27(1006) 14-DEC-76 16:4Y4 PAGE 8-6
TMTE--NUMBER FIELD--NUMBERED MESSAGE

.SBTTL TMTE--NUMBER FIELD--NUMBERED MESSAGE

TMTE:

SPBR IBUS, NPR, SPO
E'SBBBX'*BUS'NPR'SPU’

;READ NPR CONTROL REGISTER

BRO Il ;BUSY - GET OUT

MICPC=MICPC+]

<JUMP!BROCON! <I1-INIT33000#4>!<I11-INIT8777/2>>

BRWRTE BR,SELA!SP12
MICPC=MICPL+]
¢MOVE 'WRTEBR!BR! <SELR!SP12>>

QUTPUT ER (SELB! TMTDAT>
H CPC=MI
¢MOVE ! WROUT! BR'(SELB'THTDQT>>

STRTE- TMTF
<H8PE uﬁ?sgn}xnn-<anr-lnxrsr~7/2>>

ALWAYS TH3
MICPC=MICPC+l

;WRITE IT TO THE SILC

<JUMP!ALCOND! < TH3-INIT33CO0#4> ! < TH3-INIT3777/2>>

PRGE :

gi39



K11

DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:Y44 PAGE 8-7 PAGE: 0140
DOCHGH.MAC  06-DEC-76 11:34 TMTF--NUMBERED MSG ADDRESS FIELD
f:;é .SBTTL TMTF--NUMBERED MSG ADDRESS FIELD
1473 014252 TMTF:  STATE  TFI
(13 14252 ggéégg "é852f35$’8551nn-<7r1 INIT8777/2>>
: ( . . -
19 814534 TF2: SP 95 SELB, 5P2
{1 001133 MICPC=MICPL+]
g{; 014254 063222 ¢MOVE!SPX!BR! SELB!SP2>
{
1475 014258 BRWRTE IMM,1 :LOAD ADDRESS
(1) 001134 MICPC=MICPC41
(i; 214256 000401 <MOVE 'WRTEBR! IMM! (15>
L
1476 0oL .IF NDF SLOMW
l?if 014260 T TF3: g¥gggrn ag iSELB!TMTDRT)
() 014260 D62230 <novs?u53u$!énz<ssLaeTnTonr>>
L
1478 014282 ALWAYS Il
(1) 001136 MICPC=MICPC+1
gi; 014262 100454 (JUMP'ALCOND! < 11-INIT83000%4> ! (I1-INIT8777/2>>
1479 0c .ENDC
1480 0! .IF OF SLOW
148] ALWAYS TMTAS
1482 003 .ENDC



L11

DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 8-8 PRGE: 0141
DOCHGH.MAC  06-DEC-76 11:34 TF1-NUMBERED MSG HERDER EOM

1484 .SBTTL TF1-NUMBERED MSG HEADER EOM

1485 014264 TFl:  BRWRTE IMM,2 :EOM MASK TO BR
(1) 001135 MICP =ﬂ£$9c$1
5;; 014264 000 (MOVE ' WRTEBR! IMM! (2>

1486 014266 OUTPUT BR, <SELB!0TMTCO> :UPDATE TMTR CONTROL REGISTER
(1) 001140 MICPC=MICPL+1
gxg 014266 062231 <MOVE ' WROUT ! BR! <SELB! OTMTCO> >

14§7 014270 OUTPUT BR, <SELB! TMTDAT) :OUTPUT A GARBAGE CHAR
(13 001141 MICPC=MICPL+1
;i; 014270 062230 <MOVE ! WROUT!BR! ¢<SELB! TMTDAT>>
{

1488 014272 BRWRTE IBUS, IIBA1 :READ LOW ORDER FROM INBA
(1) 001142 MICPC=MICPC+]
fig 014272 020500 ¢MOVE ! WRTEBR! IBUS! < 1IBA1>>

1489 D14274 BRO TMTFL :IF ODD BYTE--BRANCH
(1) 001143 MICPC=MICPC+!]
g}; 014274 112162 <JUMP!BROCON! < TMTF 1-INIT33000%4> ! < TMTF1-INIT8777/2>>
L

1490 014276 STATE  TMTH
(1) 001144 MICPC=MICPC+1
(1) DI427& 0OOS46 (MOVE 'WRTEBR! IMM! < TMTH-INIT8777/2>>

148] (014300 ALWAYS XEXIT
() 001145 MICPC=MICPC+1
(1) 014300 110863 ¢JUMP'ALCOND! <XEXIT-INIT823000%4> ! <XEXIT-INIT&777/2>>



DMC11 DDCMP PROTOCOL IMPLEMENTATION
06-DEC-76 11:34

ODCHGH. MAC

1493
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014302
014302

014304
014304

014306
014306
014310
014310
014312
0l4312
C14314
014314
014316
014316
014320
014320
014322
014322
014324
014324
014326
014326
014326
014330
014330

HﬂCYll 27(1006) 14-DEC-?B 16:44 PAGE 8-9 PAGE:

Ml1

F1-NUMBERED MSG HERDER EOM
s e xxxene#%#TIME CRITICAL PATH--MODIFY WITH GREAT CARE

TMTH:

cs:

THE:

.SBTTL TMTH--ROUTINE TO OUTPUT DATA CHARACTERS

&pgR  1BUS NPR, SPO ;READ NPR CONTROL
MICPC=MICPC+]
(MOVE ! SPBRX ! IBUS! NPR! SPQ>

énu 3 : IF RECV NPR --PROCESS
53-aﬁqcon*<ss-1n1733000¢u> 1(58-INITS?77/2»>
.ENDC
BRO :IF NPR IN PROGRESS --BRANCH

M
} Hg'BAgCON}<Il INIT33000%4> ! <I1-INIT3777/2>>

g?ESgT IBU§1(INDRT1 !TMTDAT> ;WRITE THE EVEN CHAR TO TMT SILO
(HOVE'HROUT'IBUS'(INDRTI.THTDRT))

SP IBUS I1BR1,SPO
MICPC=MICPC
<HOVE'SPX'IBUS'IIBRI'SPO)

OUTPUT BR, <INCA!IBAl>
MICPC=MICPL+1
¢MOVE ! WROUT!BR! ¢ INCA! IBAL>>

;RERD LOW BYTE OF BA TO SP

;OUTPUT INCREMENTED BA

SP BR, DECA, SP6 s DECREMENT CHARACTER COUNT
MICPC=MICPL+]
¢MOVE ! SPX!BR!DECA! SP&>
:NO OVERFLOW

CPC-H CP C+l

(JUMP!C ouo-<rna ~INITS3000%4> ! < THE-INIT8777/2>>
SP ER DECRA, SP7 :DECREMENT HIGH BYTE OF COUNT
MICPC=MICPE+]
(MOVE ! SPX'BR!DECR! SP?>

HEH1 :BYTE COUNT ZERO

2
MICPC=MICPC+1
<JUHP'ZCONO'<HEH1 -INIT83000%4) ' <HEH1-INIT&777/2>>

.IF NOF SLOW

BRWRTE IBUS, TMTCON
HICPC:E%?PC+!

(MOVE ! WRTEBR? IBUS! < TMTCON> >

a¥gPC HIEHg : IF MORE ROOM IN SILO--BRANCH
(JUHP'BRHCON'<TH9-INIT&3000IQ> (TH9-INIT8777/2)>

.ENOC

;RERD TMTR CONTROL CSR

Ol42

P ——

- e —— ————



N1l

DMC11 DDCMP PROTOCOL IMPLEMENTARTION MACY1l 27(1006)  14-DEC-76 16:44 PAGE 8-10 PAGE: 0143
DDCHGH.MAC  06-DEC-76 11:34 TMTH--ROUTINE TO OUTPUT DATA CHARACTERS
1513 014332 TMTF1: STATE  TMTHO
(1? 001162 MICPC=MICPC+1
1({& 014332 oouggf <?gvgéuarsgs!xnns<rnruo-xn173777/a>>
. 1512 htunvs §tx17
181 000 .ENDC
1517 001 .IF NOF SLOW
1518 014334 XEXIT: SP gn SELB, SP2 :STORE NEW TRANSMIT STATE
(1) 001163 MICPC=MICPL+]
5{3 014334 063222 . <MOVE'SPX!BR!SELB! SP2>
1519 014336 ALWAYS Il
(1) 001164 MICPC=MICPC+1
Eig 014336 100454 <JUMP!ALCOND! < I1-INITS3000%%> ! <I1-INIT8777/2>>
1520 000 .ENDC
igs O o) O 1e oF sLow
1823 ésaa ?bus,npn,spn :NPR BUSY
1524 BRO 11
1525 000 .ENDC
1526 014340 TH3:  OUTPUT IBUS, <INDAT2! TMTDAT) :0DD CHAR TO SILO
(1) 001165 MICPC=MICPC+]
Eig 014340 022030 <MOVE !WROUT! IBUS! < INDAT2! TMTDAT>>
1527 014342 SP 1BUS, 11BAL,SPO :READ LOW BYTE TO BA
(1) 001166 MICPC=MICPC+]
Eig 014342 123100 <MOVE ! SPX! IBUS! 11BA1'SPO>
1528 D14344 OUTPUT BR, <INCA!IBAl> :OUTPUT THE INCREMENTED BA
() 001167 MICPC=MICPL+1
Ei; 014344 062064 ¢MOVE ! WROUT!BR! < INCAR! IBA1>>
1529 014346 c HOINCH
(1) 001170 MICPC=MICPC+1 .
gig 014346 111377 ¢JUMP! CCOND' < HOINCH-INIT83000%4> ! <HOINCH-INIT8777/2>>
1530 014350 TH8:  SP En DECR, SP6 : DECREMENT CHARACTERCOUNT
(1) . 005171 MICPC=MICPL+]
Eif 014350 063166 <MOVE ! SPX! BR! DECR! SP&>
1531 014352 c TH? :NO OVERFLOW
(1 001172 MICPC=MICPC+1
Eii 014352 111175 <JUMP! CCOND! < TH7-INIT83000%4> ! < TH?-INIT8777/2>)
1532 014354 SP BR, DECA, SP7 :DECREMENT HIGH BYTE OF COUNT
(1) 001173 MICPC=MICPL+]
ff3 014354 063167 ¢MOVE ! SPX!BR!DECR! SP7>
1533 014356 4 HEH1 :BYTE COUNT ZERO
(1) 001174 MICPC=MICPC+1
EB 014356 115407 ¢JUMP! ZCOND! <HEH1-INIT33000%4> ! (HEH1-INIT8777/2>>
1534 014360 TH?:  SPBR  IBUS,NPR,SPO :READ NPR PEGISTER
(1) 001175 MICPC=MICPC+|
(1) DI4360 123600 ¢MOVE ! SPBRX ! IBUS! NPR! SPO>

. Emme—— - —— ——

. —————— -



Bl2

DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 PAGE 8-11 PRGE: 0144
DCCHGH.MAC  06-DEC-76 11:34 TMTH--ROUTINE TO OUTPUT DATA CHARACTERS
(1)
1535 001 .IF NOF $LOW
1536 014362 BRO THe :IF NPR BUSY WRIT TC GO
(1) 001176 MICPC=MICPC+1
(i) 014362 112205 <JUMP!BROCON! < TH2-INIT83000%4> ! < TH2-INIT8777/2>>
1537 000 .ENDC
1538 D143&Y4 STATE TMTH
(1) 001177 MICPC=MICPC+1
(1) 014364 000546 (MOVE 'WRTEBR! IMM! ¢ TMTH-INIT8777/2>>
1539 014366 TH3: 5e BR, SELB, SP2 :SAVE TSTATE
(1) 001200 MICPC=MICP(+1
Ei; 014366 063222 (MOVE!SPX!BR!SELB!SP2>
1S40 DI14370 TH3X: BRWRTE IMM, 156 :CLEAR CO AND C1
(1) 001201 MICPC=MICPC41
Ef; 014370 000SS6 (MOVE'WRTEBR! IMM! ¢ 156>
1S41 014372 5P BR, RANDB, SPO :CLEAR THE BITS
(1) 001202 MICPC=MICPE+1
gi; 014372 063260 ¢MOVE ' SPX ! BR! ARNDB' SP0>
A
1542 0iN374 ouT BR, < INCA! ONPR>
(1) 001203 MICPC=MICPL+1
Ei; 014374 081070 (MOVE ' WROUTX!BR! ¢ INCA! ONPR>>
1543 014376 ALWAYS Il
(1) 001204 MICPC=MICPC+1
Eig 014376 100454 <JUMP!ALCOND! <I1-INIT33000%4> ' <I1-INIT8777/2>
1544 001 .IF NDF SLOMW
1S4S 014400 THe: TSTATE TH?
(1) 001205 MICPC=MICPC+1
(1) 014400 000575 (MOVE 'WRTEBR! IMM! < TH?-INIT8777/2>>
(1) 001206 MICPC=MICPC+l
(1) 0I4402 063222 ¢MOVE ! SPX'BR!SELB! SP2)
1546 014404 ALWAYS 11
(1) 001207 : MICPC=MICPC+1
Ei; 014404 100454 ¢JUMP!ALCOND! <I1-INIT83000%4> ! <I1-INIT&777/2>>
1547 000 .ENDC ,
igdg s #R% 622 RN% XXX ¥XEND TIME CRITICAL PATHERXXEREXRXXEEREEEREERRERLEIRE




DMC11 DOCMP PROTOCOL IMPLEMENTATION
DOCHGH. MAC 06-DEC-76 11:34

-
un
un
>—

-

—

—

= p—sp—

[ |
ka4 e ¥ g B e e e e 3 0 2 [V 4 Bt e 1) R T 1 g PR e | 3 e RS | 5 |

e

P e = LR o SVENL R SR SRR SRR ¢ o BN [« o ENCLNSERRY | ) ENFLNIN -SRI ) D e e

C14408
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014422

000
0Cl21S
000e17

001216
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MACY11 27(1006) 14-DEC-76 _16:44 PAGE B-12 PAGE :

TMTI--SEND UNNUMBERED TYPE FIELD

TMTI:

TMTJ:

.SBTTL TMTI--SEND UNNUMBERED TYPE FIELD
LDMA  IMM,T
n%gpc=n1cpc$1

E DN IMM, IMM
<?2¥é!LDﬂM!IHﬂ!(T&37?>)
¢MOVE!LDMAR! IMM! <T>>
.ENDC

;ADDRESS OF TYPE FIELD TO MAR

SP MEMX, SELB, SP& :COPY IT TO SPe
MICPC=MICPC+]
<MOVE ! SPX! MEMX ' SELB! SP®>

STATE _TMTJ

MICPC=MICPC+1

(MOVE !WRTEBR! IMM! <TMTJ-INIT3777/2>>

ALWAYS TD3

MICPC=MICPC+1
<JUMP!ALCOND! < TC3-INIT33000%4> ! <TD3-INIT8777/2>>

"SBTTL TMTJ--SEND SUB-TYPE FIELD

LDOMA  IMM,ST :ADDRESS OF SUB-TYPE FIELD TO MAR
MICPC=MICPC+1

.IF DN IMM Imm

(MOVE 'LDMAR! IMM! <ST8377>>

.IFF

(MOVE'LDMAR! IMM! <ST>»>

.ENDC

STATE TMTK

MICPC=MICPC+1
(MOVE'WRTEBR'® IMM! (TMTK-INIT&777/2»>
ALWAYS TD3

MICPC=MICPC+l
(JUMP!ALCOND! <TD3-INIT33000#4> ! <TD3-INIT&777/2>>



D12

DMC11 COCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 8-13 PRGE: Ol4&
DOCHGH.MAC  0&-DEC-76 11:34 TMTK--OUTPUT RESPONSE FIELD (UNNUMB MSG)
iggg .SBTTL TMTK--QUTPUT RESPONSE FIELD (UNNUMB MSG)
1564 014424 TMTK: BRWRTE IMM,3 :WRITE A 3 TO BR
(1) 001217 MICPC=MICPC+1 .
iig 0l14424 000403 (MOVE 'WRTEBR! IMM! (3>
1565 014426 NOP BR, SUB, SP6 :IF TYPE LESS THAN 3
(1) 001220 MICPC=MICPE+]
fii 014426 06034E <BR!SUB!SPE>
1566 014430 TSTATE TMTL
(1) 001221 MICPC=MICPC+1 E
(1) 014430 000625 (MOVE 'WRTEBR! IMM! < TMTL-INIT3777/2))
(1) 001222 MICPC=MICPC+]
(1) 0i4432 063222 <MOVE !SPX!BR!SELB!SP2)
1567 014434 C TMTLO
(1) 001223 MICPC=MICPC+]
Ei; QI14434 111232 ¢JUMP!CCOND! < TMTLO-INIT33000%4%> ' < TMTLO-INIT87727/2>>
1568 O14438 ALWAYS TD2
(1) 001224 MICPC=MICPC+1
: H 014436 110520 ¢JUMP'ALCOND! < TD2-INIT33000%4> ! < TD2-INIT8777/2>>
1563 .
1570 "SBTTL TMTL--UNNUMB MSG NUMBER FIELD
1571 014440 TMTL:  TSTATE TMTM
1) 001225 MICPC=MICPC+1
(1) 014440 000637 (MOVE ! IRTEBR! IMM! < TMTM-INIT8777/2>>
(1) 001226 MICPC=MICPC+1
(1) 0l¥yN2 063222 (MOVE ! SPX!BR!SELB"' SP2>
1572 014444 BRURTE IMM,3
(1) 001227 MICPC=MICPC+1
Ei? 014444 000403 ¢MOVE 'WRTEBR! IMM! ¢3>>
i J
1573 014446 CMP BR, SP6 :1S MESSAGE REP
(1) 001230 MICPC=MICPL+] |
§i§ 014446 080366 ¢SUBTCIBR!SPE)
1574 014450 ya TMTLL : YES
(1) 001231 MICPC=MICPC+1
gi% 014450 111635 ¢JUMP!ZCOND! < TMTL 1-INITS2000%4: ! ¢ TMTL1-INIT8777/2)>
1678 (014452 TMTLO: BRWRTE IMM,0 :ADDRESS CONTNAT OF Z2ERC
(1) 001232 MICPC=MICPC+1
Ei§ 014452 000400 <MOVE'WRTEBR! IMM! <0>>
1576 001 JIF DF  SLOW
1877 ALWAYS TMTARS
1578 000 .ENDC
1579 001 .IF NDF SLOW
1580 O144SH OUTPUT BR. <SELB'TMTDAT> :SEND IT OUT
(1) 001233 MICPC=MICP(+1
§§? 014454 062230 ¢MOVE 'WROUT ! BR! <SELB! TMTDAT>
1581 [144SE ALKAYS Il :BACK TC IDLE LOOP
(13 001234 MICPC=MICPC+1

P
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 1b:44 PAGE 8-14 PRGE: 0147
OCCHGH.MAC  0&-DEC-7% 11:34 TMTL--UNNUMB MSG NUMBER FIELD
m 014456 1004SY ¢JUMP!ALCOND! < I1-INIT83000%4> ! <I1-INIT8777/2»>
iggg 000 .ENDC
iS4 DIY4e0 - tMTL1: BRWRTE BR,DECA!SP12 :WRITE A RESPONSE
(1 001235 MICPC=MICP Pl+]
;B 014460 060572 (MOVE! umsaa-aauoecn-sman
1585 014462 ALWAYS TMTAS
(1) 001236 MICPC=MICPC+1
5§5 o142 110591 «JUMP!ALCOND! < TMTAS-INIT83000%4) ! < TMTAS-INIT8777/2>»
Lid)
1588

.
L] »
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COCHGH. MAC

C14464

014464
Cl4466

014466
014470
014470
014472
014472
Q14474
014474
014476
014478
014500
014500
14502
014502
014504
014504
014506
014506
0l84810
gl4s1C
gl4si2
Cl8s12
CINE1N
Q1414
0l4516
Cius]

oMC11 DDCMP PROTOCOL IMPLEMENTRTION
06-DEC-76 11:34

001237
000641

001240
110833

001241
000402

001242
02231

001243
06223C

01244
COC404

C0l245
063718

001246
Je0S30

C0le47
113683

0012s4

1??‘ 4
bwiwe e

FL2

MACY1l 27(1006) 14-DEC-76 16:4Y4 PAGE 8-15 PRGE: 0148
TMTM--UNNUMB MSG--STRTION ADDRESS

.SBTTL TMTM--UNNUMB MSG--STATION ADDRESS
STATE _TNEOM
MICPC=MICPC+l
(MOVE!WRTEBR! IMM! <TNEOM-INIT8777/2»>

WAYS TF2

ALWAYS
MICPC=MICPC+l
C(JUMP!ALCOND! < TF2-INIT33000#4> ! <TF2-INIT3777/2>>

BRWRTE IMM,2 :END OF MESSAGE TO BR
MICPC=MICPC+H]
¢MOVE 'WRTEBR! IMM! ¢2>>

OUTPUT BR, <SELB'OTMTCO>
MICFC=MICPL+]
¢MOVE ' WROUT ! BR! <SELB! OTMTCO>>

OUTPUT BR, <SELB3! TMTDAT> :QUTPUT A GARBAGE ZHARACTER
MICPC=MICPL+1
¢MOVE ! WROUT ! BR! <SELB! TMTDAT)>

BRWRTE IMM, 4 :SET UP LINE MAS GONE IOLE MASK
MICPC=MICPC+1

<MOVE 'WRTEBR! IMM! <4>>

SPBR  BR,AORB,SP10 :UPDATE LINE STATUS WORD

MICPC=MICP(+1
¢(MOVE ' SPBRX ! BR'AORB! SP10>

BRWRTE BR,AA'SP10 :SHIFT STATUS LEFT
MICPC=MICPL+1
<MOVE'WRTEBR!BR! <RR!SP10>>

BR? 10% ; IF HCX SET---BRANCH TC CLEAR CK T3 SENC
MICPC=MICPC+l
¢(JUMP!BR7CON! <108-INIT33000%4> ! < 108-INIT3777/2>>

BRWRTE IMM, 376 :MASK TC TURN OFF UNNUMB PENCDING
MICPC=MICPC+1
(MOVE'WRTEBR! IMM! <376

SP BR, RANDB, SP10 :MASK TO LINE STATUS WIRD
MICPC=MICPL+]
(MOVE ' SPX ! BR!RANDB!SP10>

ALWAYS TEOM2
MICPC=MICPC+l
¢(JUMP!ALCOND! ( TEOM2-INIT33000%4> ! < TECM2-INIT3777-2>>

BRWRTE IMM, 176 :CLEAR JK TO SEND AND UNNUMB PENPENDING
MICPC=MICPCH1
(MOVE'WRTEBR! IMM! ¢176)>

ALWAYS S%
MICPC=MICPC+1
¢(JUMP!ALCOND! <SS-INIT33CCCa4: ! <S§-INITI?77-2:
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014520
014820

018822
0lys2z2
014524
Cl4s24
01452¢
0l4s2e
014530
014530
014532
014532
014534
014534
014536
C14836
0145840
014840
014542
014542
014544
014844

Cl454¢
Q14546

CiNtHe

oMCli COCMP PRCTOCOL 'HPLEH%NTQTION

COCHGH . MAC 06-DEC-76 |

001255
000577

031256
Cele7!

001257
060801

001260
10208!

00128l
103481

00ize2
03175

201283
111670

00lzed
0eCell

Gle

MACY1l 27(1006) 14-DEC-76 16:44 FAGE B-1b PRGE: J149
TIMSRV--TIMEOUT ROUTINE--SENDS REP

.SBTTL TIMSRV--TIMEOUT ROUTINE--SENCS REP

'ENABLE LSB _

. BRWRTE THM, 177 :MASK OFF BR REG
MICPC=MICPC4]

(MOVE !'WRTEBR! IMM! (1775

;RESET TIMER---SLICK MCVE
axncsngxnsn S RESET BY WRITING
XP1 n ION  LOOKS
:LIKE 1--VOILA
ouT BR, <AANDB' 0BR> :AND THE BIT ON
nxcpc-nxcpt+1
(MOVE ! WROUTX?BR! ¢RANDE! 0BR>>

g§gggsnlan SELA!SPI :READ STATUS BYTE
<novs7anrsan-an'<ssLn-5P1>>

BRO IDLE
MICPC=MICPC+l
(JUMP!BROCON! < IDLE-INIT330C0#4> ! <IDLE-INIT3777/2>)>

dR?7 IOLE ; IF IN MAINT. MOCE DISABLE TIMER
MICPC=MICPC+l
<JUMP!BR7CON! < IDLE-INIT33000%4> ! <IDLE-INIT3777/2:>

P BR,DECA, SP15 :DECREMENT THE COUNTER
HICPC-HICP¢+1
(MOVE ' SPX'BR'DECA!SF1S)

V4 203 ; IF ALL ONES HRS EXPIREC
MICPC=MICPC+1
«(JUMP!ZCOND! <20$-INIT33000#4> ! (2C$-INIT3777/2>>

BRWRTE BR,SELAR!SP10 :READ LINE STATUS

MICPC=MICPL+1

<HOVE'uRTEBR'BR'<SELR'SP10>)

BR1 TRBUPD :NUMBERED MESSAGE IN PROGRESS

HICPC'HIC G+l
«JUMP!BRICON! < TRBUPD-INIT330C0#4> ! < TRBUPD-INIT3777/2>>

BRO TABUPD : UNNUMBMSGIN PROGRES®

CPC=
ungtanocon-<rneupo-1nzrsaoooaw>-<rnaupo-1nxrs’77/a)>

ALWAYS IDLE ;ELSE BRCK TO IDLE LOCP

MICPC=MICPC+1
tJUHP’QLCOND'\IDLE INIT83C00#%4> ! <IDLE-INIT8777/2%)

BRWRTE IMM,2 3
MICPC=MICPC+]
(MCVE'!WRTEBR! IMM!<¢2>>
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014550
014580

g148s2
014552
01488y
014554

C145%56
C148Se
014560
014560
014582
014562
014564
014564
014568
014566
CI4E70

014E7C

014572
gl457¢
J14E74
C145874
0148578

gaizg7!l
083235

co!
001272
300eC!
001273
Ce371C

cCC
gol

00C

001332
01e403

001302
016700

0C1304
el

H1Z

MARCY1l 27(1006) 14-DEC-76 1b6:44 FAGE 8-17
TIMSRV--TIMEOUT ROUTINE--SENDS REP

TIMEZ:

SP BR, SELB,SP15
MICPC=MICPL+]
¢MOVE ! SPX'BR!SELB!SP15>

.IF NDF SLOW
BRWRTE IMM,201
MICPC=MICPC4I

(MOVE 'WRTEBR! IMM! <201>>

SPBR  BR,AORS, SP10
MICPC=MICPL+1
¢MOVE ! SPBRX ' BR! AORB! SP10>

.ENDC

.IF DF SLOW

BRWRTE DOP, (SELR!SPLD>
. ENDC

BRSHFT

MICPC=MICPC+l
(MOVE!SHFTBR!WRTEBR!SELB>

BRY BS1
MICPC=MICPC+l

PRGE: 0O1ISC

;RESET THE TIMER TICK COUNT

:SET 0K TO SEND ANC

;UNNUM MSG PENDING

;REAC LINE STATUS WCRC

: IF IN START MCDE--BRANC.

<JUMP!BR4YCON! <BS1-INIT83CO0x4> ! <BS1-INIT8777/2»

BRWRTE BR,DECA!SP12
MICPC=MICPL+]
(MOVE 'WRTEBR!BR! «DECA!SP12>>

CMP BR,SP17
MICPC=MICPL+]
¢SUBTC'BR!SP17>
2 NDACK
MICPC=MICPC+1
¢JUMP! ZCONC?
MM

LOMA  IMM,T
MICPC=MICPC4]

.IF TON IMM. It

¢MOVE ' LDMART IMM! <T8377>>

. IFF
(MOVE'!LDMAR! IMM!<T>>
.ENDC

MEMINC IMM,3
MICPC=MICPC+l
<MOVE!WRMEM! INCMAR! IMM! <3>>

MEMINC IMM,300
MICPC=MICPC41
(MOVE ! WRMEM! INCMAR? IMM! 300>

LOMA ~ IMM,REPCS
MICPC=MICPCH1
.IF IDN IMM, Imm

:GET LAST NUMBER SENT

:COMPARE TCO LAST ACKEC

: IF EQ --SENC RCK
¢SNDACK-INIT33000#%4> ! <SNDRCK-INIT777/2>?

;LORD ACORESS OF TYPE FIELD IN UNNUME S¢

:LORD REP TYPE

:ZERC THE SUB-TYPE

:CUMULATIVE REPS RECD
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OMC11 DOCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 FAGE 8-18 PAGE:
DDCHGH.MAC  0B-DEC-76 11:34 TIMSRV--TIMEOUT ROUTINE--SENDS REP
:i) 014576 (010015 <??¥E!LDHQR!IHH!(REPCS&3?7>>
(1) .
(1) (MOVE'LDMAR! IMM! <REPCS> »
;;; 000 .ENDC
1649 014600 SP MEMX, SELB, SPO :COPY IT TO SPO
(1) ng1230% MICPC=MICPC+]
;ig 014600 043220 (MOVE ! SPX ! MEMX! SELB! SPD>
1642 014602 MEM  BR, INCA!SPO . INCREMENT IT
(1) 001306 MICPC=MICPE+1
ci; 014602 082460 ¢MOVE ! IRMEM' BR! ¢ INCA!SPO>»
\
1643 014604 LOMA  IMM REPST :ADDRESS DYNAMIZ REP COUNTER
(1) 001307 MICPC=MICPC+1
(1 001 .IF IDN IMM,IMM
Eii 014604 010003 <?g¥E!LDMﬂR!IHH!<REPST&37?>>
(13 ¢MOVE 'LDMAR! IMM! (REPST>>
Ei; 000 .ENDC
1644 014608 BRWRTE MEMX, SELB :COPY IT TO THE ER
(1) 001310 MICPC=MICPC+]
ffg 014608 040620 <MOVE 'WRTEBR!MEMX! (SELB)>
1645 014610 BSHFTB
(1) 001311 MICPC=MICPC+1
Ei; 014610 0&1620 ¢MOVE ! SHFTBR!SELB!BR>
18496 014612 MEM BR, SELB
(1) 001312 MICPC=MICPL+]
Eii 014612 062620 (MOVE ' WRMEM' BR! <SELB»>>
1647 014614 BRO RTHRES
(1) 001313 MICPC=MICPC+]
gig Cl4614 108372 < JUMP ! BROCON! <RTHRES-INIT33000%4> ! <RTHRES-INIT8777/2>>
1648 0c1 _IF DF SLOW .
1649 BRWRTE IMM, 201 :MASK FOR OK TO SEND
1650 SP BR, AORB, SP10 0R IT IN
1631 000 _ENDC
o, SRt
Ei; 014616 100481 ¢JUMP*ALCOND! < IDLE-INIT33000#4> ! < IDLE-INIT8777/2>)>
J
1€3 .DSABLE LSB
1ES4 :

(&)

mn
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DCCHGH. MRC

014620
014620
014622
glye22
Ol4ye24
Ol4e24
0l4e28
014626
014630
014630
014832
0iN632
014634
014634
014636
014636
014640

C14640

014642
0l4e42
014644
Ol4gH44
Cl4e46
014646
014650
018880

OMC11 DDSMP PRQTOCOL IMPLEMENTATION
06-DEC-76 11:34

001317
000402

001320
062231

001321
062230

001326
040620

001327
112340

001330
000775

001331
Ce3e70

J1l2

MACY1l 27(1006) 14-DEC-76 N&g:“q FAGE 8-19 PRGE:
TIMSRV--TIMEOUT ROUTINE--SE REP

BRWRTE IBUS,UBBR
MICPC=MICPC+]
<MOVE 'WRTEBR! IBUS! <UBBR>>

BRO NXMERR ; NON-EXISTANT MEMORY
MICPC=MICPC+l
<JUMP ! BROCON! <NXMERR-INIT33000#4> ! <NXMERR-INIT3777/2>’

BRWRTE IMM,.2 «EOM TO BR
MICPC=MICPC4]

(MOVE'!WRTEBR! IMM! 2>»>

OUTPUT BR, (SELB!OTMTCO> sWRITE TMTR CONTROL

MICPC=MICPL+]
¢MOVE 'WROUT ! BR? (SELB! OTMTCO>>

OUTPUT BR, <SELS! TMTDAT> :WRITE GARBAGE DATA
MICPC=MICPL+1
¢MOVE ' WROUT ! BR! (SELB! TMTDAT>>

BRWRTE gn SELA'SPI :CKECK FOR BOOT MODE
MICPC=MICPL+]

¢MOVE 'WRTEBR!BR! <SELA!SP1>>

BR? BTEOM :===IF SET IS MAINT MSG

MICPC=MICPC+1
«JUMP!BR7CON! <BTEOM-INIT33000%4> ! <BTECM-INIT3777/2>>

SP BR, INCA, SP12 : INCREMENT THE MESSAGE NUMBER
MICPC=MICPL+1
(MOVE!SPX!BR! INCR!SP12)

LDMA  BR,SELA!SP16 :ADDRESS LAST TMT LINK
H%EPC:HICPC+1

.IF IDN BR, IMM
<?FQ¥E!LM!IMS(SELR!SPIS&B??))

¢MOVE!LDMAR!BR! <SELA!SP16>)>

.ENDC

BRWRTE MEMX,SELB

MICPC=MICPC+]

(MOVE ! NRTEBR ! MEMX! <SELB)>>

BRO TEOM2

MICPC=MICPC+]

«JUMP! BROCON! < TEOM2-INIT33000%4> ! < TEOM2-INIT8777/2>> ;
BRWRTE IMM, 375 s TURN OFF MESSAGE PENDING ‘
MICPC=MICPC+1

(MOVE ' WRTEBR! IMM! ¢375)>

SPBR gn RANDB, SP10 ;

MICPC=MICPL+]

¢MOVE!SPBRX!BR!RRANDB!SP10:
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0l4e52
014652

014654

014654

014656
0146586
014660
Cl4es0
014662
014662
014684
014664

014666
Cl146EL

01467
01467

014672

014674
Ol4e74
014676
014676
014700
C14700

001332
112340

001333
Co!
010181
00c

001334
016401

001335
00040S

001336
016700

001337
0e33i0

00!

000
00!

001340
000403
001341
0e32z2

001342
100454

0co
001343
120600

001344
1020¢E1

001345
C70604

Kle

MACY1l 27(1006) 14-DEC-76 16:44 FAGE 8-20
TIMSRV--TIMEOUT ROUTINE--SENDS REP

SNDRCK:

SRe:

SA3:

TECM2:

TEOM2:

FUDGE :

TEOM2 ; IF UNNUMB PENDING--GO AWAY

BRO
MICPC=MICPC+1
(JUMP!BROCON! < TEOM2-INIT33000#4> ! <TEOM2-INIT8777/2>>

nggTL ?ﬁgﬂ?K--ROUTINE TO SEND AN ACK

MICPC=MICPC+]
.IF IDN IMM,IMM
<ngvssLonnR!1nnz<Taa77>> 5

. IFF
(MOVE!LDMAR! IMM!<T>>
.ENDC

MEMINC IMM,1
MICPC=MICPC+1
CMOVE ! WRMEM?! INCMAR! IMM! < 15>

BRWRTE IMM.S
MICPC=MICPC+1
(MOVE'WRTEBR! IMM! <5>)>

MEMINC IMM, 300
nxcpc:uécpcil
<MOVE ! WRMEM?! INCMAR! IMM! <300> >

SP BR,AORB, SP10
MICPC=MICPE+1
(MOVE ! SPX! BR!AORB! SP10>

"IF DF SLOW
§TATE  THIA
ALWAYS XEXIT

.EpDC oM
TeTate. THTA
MICPC=MICPC+l1
(MOVE!WRTEBR! IMM! <TMTR-INIT3?77/2»
MICPC=MICPC+l
(MOVE !SPX!BR!SELB!SP2>

WAYS 11

AL
MICPC=MICPC+l
(JUMP!ALCOND! <I1-INIT83000%4> ! <I1-INIT8?777/2>>

.ENDC
BRWRTE IBUS,NPR
MICPC=MICPC+]

¢MOVE ' WRTEBR! IBUS! <NPR>>

:READ NPR CONTROL

BRO IDLE : IF NPR GOING---LERVE
MICPC=MICPC+l
<(JUMP!BROCON! <IDLE-INIT33000#%4> ! <IDLE-INIT&?7772>>
BRWRTE gR!LDHﬁR,SELR!SPH :LORD THE MAR

ICPC+]1

MICPC=M
(MOVE!WRTEBR!BR!LDMAR! <SELA!SPY>>

PRGE :

8!

-

83



L1
ODCYP PROTOCOL INPLENENTATION  MRCYL 27(1006) J4-DEC-76 l6:44 PAGE 8-21 PAGE: 0154

DMC1L
DDCHGH.MAC  06-DEC-76 II:34 SNDACK--ROUTINE T
(1)
1688 (014702 BR? BS2 :IF SET - READ BACK ALL 200
(1) 001346 MICPC=MICPC+1
51; 014702 103520 «JUMP!BR7CON! <BS2-INIT33000#4> ! <BS2-INIT8777/2>>
1659 014704 MEMINC IBUS, INDATI : OTHERWISE RESTORE TWO BYTES
(1) 001347 MICPC=MICPC+]
iig 014704 038400 CMOVE ' WRMEM! INCMAR! IBUS! ¢ INDAT1>>
1630 014708 MINC S, INDAT2 b
(1) 001350 Rfc c=mégg+l
;i; 014706 036420 ¢MOVE ! WRMEM! INCMAR! IBUS! < INDAT2> >
4
1691 014710 BRWRTE énn 2 : UPDATE---UNIBUS ADDRESS
(i) 001351 MICPC=MICPCt]
fii 014710 000402 (MOVE'WRTEBR! IMM! ¢2>>
1692 014712 SP ADD, SP4 :UPDATE NPR COUNTER
(1) 001352 MICPC=MICPL+]
Eii 014712 063004 <MOVE ! SPX!BRYADD! SPY>
1692 014714 SP IBUS, 11BR1,SPO : UPDATE ADDRESS LOW
(1) 001353 MICPC=MICPC+]
5%% 014714 023100 <MOVE ! SPX! IBUS! 11BA1'SPQO>
1694 014716 OUTPUT BR,ADD! IBAl
(1) 001354 MICPC=MICPL+1
Eig 014716 0&2004 <MOVE ! WROUT ! BR! <ADD! IBAL> >
1635 014720 SP 1BUS, 11BA2, SPO :READ HIGH ADDRESS
(1) 001355 MICPC=MICPC+]
5%3 014720 023120 ¢MOVE ! SPX! IBUS! 11BR2! SPO>
1696 014722 o¥r T AC! IBR2 :UPDATE HIGH
(1) 001356 MICPC=MICPL+1
§i§ 014722 082105 ¢MOVE ' WROUT!BR! <AC! IBA2)>
1697 014724 SP IBUS, NPR, SPO :READ NPR REGISTER
(1) 001357 MICPC=MICPC+]
5%3 014724 123200 <MOVE ! SPX! IBUS! NPR!SPO>
1698 014726 c RESEXT : IF CARRY---UPDATE MXT
(1) 001360 MICPC=MICPC+1
E i ; 014726 105363 ¢JUMP!CCOND! <RESEXT-INIT33000%4> ! (RESEXT-INIT3777/2>>
1699 014730 ALWAYS TH3X :GO DO ANOTHER NPR
(1) 001361 MICPC=MICPC+1
fiz 014730 110601 ¢JUMP!ALCOND! < TH3X-INIT33000%4> ! < TH3X-INIT8777/23>
1700 014732 BTEOM: BRWRTE IMM, 374 :MASK FOR CLEAR MSG PENDING
(1) 001362 MICPC=MICPC4]
5{; 014732 000774 (MOVE ! WRTEBR! IMM! ¢374>)>
i)
1701 014734 SP %n AANDB, SP10 :TURN THEM OFF IN LINE STATUS WORD
(1) 001363 MICPC=MICPL+]
(1) DI4734 063270 (MOVE!SPX!BR! ARNDB!SP10>

S —



Ml2

MC11 DOCMP PROTOCOL msnsmnnon MACYll 27(1006) 14-DEC-76 16:44 PAGE 8-22 PRGE :
DCHGH.MAC  0B-DEC-76 11:34 SNDACK--ROUTINE TO SEND AN ACK
(1)
1702 014736 gn SELB,SP13 :STORE UNRECOGNIZABLE VALUE INTO SP12
(1) 001364 mcpc-m PE+1
5}3 014736 063233 (MOVE!SPX'BR!SELB!SP13>
1703 :50 "RH3" WILL EXIT BACK TO IDLE LOOP
1704 014740 LOMA  IMM,STC :ADDRESS START OF TMT CHAIN
i B 00133? nxgpc-mcpch
(1) 014740 010087 move'z.onm'xmusrcaan»
(1) <n%sewmnume<src»
m 000 .E
1705 014742 SP nsnx SELB, SPO :COPY LINK ADDRESS
(1) 001366 MICPC=MICPC+]
m 014742 043220 (MOVE ' SPX! MEMX! SELB! SPO>
1706 001 .IF DF SLOW
1787 TETRTE NUMSYN : CHANGE XMIT STATE TO LINE IS IOLE
1708 000 .ENDC
1709 001 .IF NDF SLOM
1710 0i4744 TSTRTE TMTA :CHANGE XMIT STATE TO LINE IS IDLE
(1) 001367 MICPC=MICPC+1
(1) 014744 000403 (MOVE 'WRTEBR! IMM! < TMTA-INIT&777/2>)
(1) 001370 MICPC=MICPC+i
(1) 014746 063222 <MOVE ! SPX!BR!SELB!SP2>
1711 000 "~ .ENDC
S O s, o P
EB 014750 114532 <JUMP!ALCOND! < TDON2-INIT33000%4> ! <roona-1nnm7/a>>
1713 014752 RLY4:  RSTATE ncw.
(D 001372 nxcpc-nxc
(1) 014752 000705 novE sgn-xmuncw-mm?man
(1) 001373 ' MICPC=MIC
(1) 014754 063222 (HOVE'SPX'BR'SELB'SP:!)
1714 014756 SP NPR SPO :READ NPR CONTROL REGISTER
(1) 001374 HIc vg-ns; ?
m 014756 123200 X! TBUS! NPR! SPD>
1715 014760 BRWRTE IMM,221
(1) 001375 MICPC=MICPCH]
m 014760 000621 ¢MOVE ! WRTEBR! IMM! <221
1716 014782 ALWAYS RK?
(1) 001376 MICPC=MICPC+1
E i g 014762 104623 <JUMP! ALCOND! <RK7-INIT33000%4> ! <RK7-INIT8777/2>)
1717 014784 HOINCH: SP 11BA2,SPO
(1 1377 mcm:mégg?l
513 014764 023120 «MOVE ! SPX! IBUS! 11BA2! SPO>
1Ha 014766 . glil‘éPUT" : BR, INCA! 1BA2 :OUTPUT INCREMENTED BA
)
(1} 014788 325038 MOV - oﬁ# 6n-<mcn-mn2n

0185

. w cmm rEm e W — S ————— ——



Nl2

DMC11 ODCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 8-23 PRGE: O0ISE
COCHGH. MAC 06-DEC-76 11:34 SNDACK--ROUTINE TO SEND AN RCK

15%*’3 014770 c 5§ s INCREMENT BYTEW COUNT

(1) 0C1401 MICPC=MICPC+1

( %; 014770 115003 (JUMP! CCOND! <5$-INIT33000%4> ! (S§-INIT8777/2>)

172C 014772 WAYS T

(1) 001402 r‘ﬁcpc:mc;%u

f i ; 014772 110571 <JUMP! ALCOND! < THB-INIT33000%4> ! < TH8-INIT8777/2>>

7 : T MXT BIT

i?ﬁ 014774 5§: Sl!mmtn mgfsao :READ NPR REG IWTH CURRENT MXT BITS

(1) 001403 MICPC=MICPC+]

f“ 014774 123200 ¢MOVE ! SPX! IBUS! NPR! SPQ>

1@:)4 014776 E E‘}E‘%“ ém*? :WRITE BIT TO AODD
UL -

fﬁ 014778 643:'0 mov‘élml Egnumm»

1m 015000 . g?r gﬂ inooeonpm :TURN ON PROPER MXT BITS

EB 015000 8210?3 mgcfiuﬁ ﬁ#xienunooeown»

1725 0i5002 ALWAYS TH8

(1 001406 MICPC=MICPC+1

EH 015002 110571 (JUMP!ALCOND! < THB-INIT33000%4> ! < THB-INIT8777/2>>

1726 ;

1727 001 'IF DF LOW

1728 015004 HEH1: STATE  TEOM

(1) 001407 MICPC=MICPC+1

(1) 015004 0OC7i5 (MOVE 'WRTEBR! IMM! < TEOM-INIT&777/2))

1723 015006 ALWAYS XEXIT

(1) 001410 MICPC=MICPC+1 ;

m 015006 1i0S63 ¢JUMP!ALCOND! <XEXIT-INIT33000%4) ! (XEXIT-INIT8777/2>>

1730 000 .ENDC

1731 :

1732 001 'IF NDF LOW

1733 HEH1: TSTATE TEOM

1734 ALWAYS 11

1735 000 .ENDC

e P —————
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015014
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015016

015020
015020
015022
015022
015024
C15024
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0Co

001412
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062460

001414
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010151

EECYII 27(1006) 14-DEC-76 16:Y4 PAGE B-24 PHGE :

Bl3

P HANDLER

REP:

START:

.SBTTL REP HANDLER
LOMA  IMM,REPCR
MICPC=MICPCH1

.IF IDN IMM, IMM

(MOVE 'LDMAR! TMM! <REPCR3377>>

.IFF
(MOVE'LDMAR! IMM! <REPCR>>
.ENDC

;LOAD MAR ADDRESS WITH POINTER TO REPS RECC

Sp MEMX, SELB, SPO :READ NUMBER OF REPS RECD
MICPC=MICPC+]
<MOVE ! SPX ! MEMX ! SELB! SPO>

MEM DP, < INCA! SPO>
MICPC=MICPL+1
<MOVE ' WRMEM! DP! ¢ INCR!SPQ>

LOMA  IMM,T :LOAD ADDRESS OF TYPE FIELD
MICPC=MICPC+1

.IF IDN IMM, IMM
<??¥E!LDHRR!IHH!(T&3??>)

<MOVE'LDMAR! IMM! <T>>
.ENDC

: INCREMNT REPS RECD

HEH&NC IMM,. 2 : LORD NAK TYPE
C=MICPC4!]
(MOVE ! WRMEM® INCMAR! IMM! <2>>

MEMINC IMM,303
MICPC=MICPC+1
(MOVE ' URMEM! INCMAR! IMM! <303>>

ALWARYS SNAK :SEND AN UNNUMB MSG

MICPC=MICPC+1
(}UHP!RLCOND!(SNQK-INIT&3000*R>!<SNQK-INIT&7??/2>>

:LOAD REP RESPONSE SUB-TYPE

'SBTTL START HANDLER
BRWRTE DP, <SELA!SP10>
MICPC=MICP(+1

(MOVE 'WRTEBR!DP! <SELA!SP10>>

;READ LINE STATUS WORD

BRSHFT ;GET START MODE BIT IN TESTRBLE PCSITICN
MICPC=MICPC+1
<MOVE!SHFTBR!WRTEBR!SELB>

BRY 108 ; IF IN START MODE SET STARCK

MICPC=MICPC+1
<JUMP!BRYCON! < 10$-INIT33000%4> ! <108-INIT8777/2>>

:ELSE SET UP START ERROR
LDMA IMM, <(RTHRS+3>>
MICPC=MICPC+1
.IF DN IMM, InM
(MOVE 'LDMAR! IMM! < <(RTHRS+3>8377>>

0is7



Cl3

DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 8-25 PRGE: (158
DDCHGH.MAC  06-DEC-76 11:34 START HANDLER
(1) IFF
(1) ¢MOVE'LDMAR! IMM! < <RTHRS+2) > >
Ei% 000 .ENDC
1752 015036 BRWRTE IMM,200
(1) 001424 MICPC=MICPC41
c{; 015036 000800 ¢MOVE ! KRTEBR! IMM! <200>>
1753 015040 ALWAYS RCEXY
(1 001425 MICPC=MICPC+1
Ex; 015040 114522 ¢JUMP'ALCOND! <RCEXY-INIT33000%4> ! <RCEXY-INIT&777/2>>
17%4 015042 108: LDMA  IMM,T :SET UP ADDRESS OF TYPE FIELD
(1) 001426 MICPC=MICPC+]
(1) 001 .IF IDN IMM, IMM
5{3 015042 010151 (?9¥E!LDHQR!IHM!(T&37?))
(1) (MOVE!LDMAR! IMM! <T>>
E{; 000 .ENDC
1755 015044 MEMINC IMM,7 :WRITE STACK TYPE
(1 001427 MICPC=MICPC+]
Ef; 0i5044 016407 <MOVE ! KIRMEM! INCMAR! IMM! ¢7>>
1756 015046 BRWRTE IMM, 11 :SET START RECD ANG UNNUMB PENDING
(1) 001430 MICPC=MICPC+]
Ef; 015046 000411 ¢MOVE'WRTEBRIIMM! (11>
1757 015050 ALWAYS SA2 :SEND THE UNNUMBERED MESSAGE
(1) 001431 MICPC=MICPC+1
ﬁfi 015050 110736 ¢JUMP!ALCOND! <SA2-INIT33000%4> ! (SA2-INIT3777/2>>
1758 ;
1759 "SBTTL STACK HANDLER
1760 015052 STACK: BRWRTE IMM, 327 :MASK T3 CLEAR START MODE
(1) 001432 MICPC=MICPC+1
Eig 015052 000727 (MOVE 'WRTEBRY IMM! (327>
1761 015054 SP BR, RANDB, SP10 -CLEAR START MOCE
(1) 001433 MICPC=MICPE+]
f§? 015054 063270 (MOVE ' SPX!BR!RANDB!SP1D>
J
1762 015058 ALWAYS TIMEL :RESET TIMER AND IDLE
(1) 001434 MICPC=MICPC+]
Eig 015056 {10670 ¢JUMP'ALCONC! < TIMEL-INIT33000%4> ' < TIME1-INIT8777/2>>
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OMC11 DOCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:Y4 PAGE B-2b PAGE: 015
OCCHGH.MAC  0B-DEC-76 11:34 STACK HANDLER
1764 015060 ICBA22: SP IBUS, 10BA2, SPO :READTHEMIGH ORDERBITS OF BA TG SPO
(1 001435 MICPC=MICPC+]
;ig 015080 023160 ¢MOVE ! SPX! IBUS! 10BR2! SPO)
i?€5 015062 OUTPUT DP, < INCA!0BA2> :OUTPUT THE INCREMENTED COUNT
(1 001436 MICPC=MICPL+1
gi; 015062 062067 ¢MOVE ! WROUT ! DP! ¢ INCA' 0BR2> )
1766 015084 c 5% :IF CARRY SET INCREMENT THE MXTBITS
(1) 001437 MICPC=MICPC+1
Eﬁ 015064 115041 < JUMP!CCOND! <(58-INIT33000%4> ! <S§-INIT8777/2>>
1767 015086 ALWAYS RK3
(1) 001440 MICPC=MICPC+1
ﬁig 015066 104641 ¢JUMP!ALCOND! <RK3-INIT83000%4> ! <RK3-INIT8777/2>>
1768 .
1769 015070 5§: Sp IBUS, UBBR, SP0
(1) 001441 MICPC=MICPC+l
Eﬁ 01507C 123220 (MOVE'SPX! IBUS' UBBR! SPQ>
1770 018072 BRWRTE IMM,4
(1) 001442 MICPC=MICPC+1
5{; 015072 000404 <MOVE'WRTEBR! IMM! (4>)
1771 015074 ouT BR, (ADD!0BR>
(1) 001443 MICPC=MICPL+]
Ei% 015074 D0E1011 (MOVE ! WROUTX?BR* <ADD! OBR> >
1772 015076 ALWAYS RK3
(1) 001444 MICPC=MICPC+1
§i§ 015076 104641 ¢ JUMP!ALCOND! <RK3-INIT83000%4> ! (RK3-INIT8777/2>>
1773 o1 .IF DF SLOW
1774 FLUSHL: OUTPUT IMM,<200!0RCVCO> :FLUSH THE RECVR
1775 ALWAYS CGl
1776 000 .ENDC
1777 015100 NRK:  LOMA  IMM,NDATR : CUMMULATIVE NAK COUNTER
(1) 001445 MICPC=MICPCH1
(1) 001 .IF IDN IMM, IMM
Ei; 015100 010011 <?9geeLonnR!xnne<nonTnsa77>>
) -
(1) (MOVE'LDMAR! IMM! <NDATR> >
Ei% 0oo .ENDC
1778 015102 5P MEMX, SELB, SPO :RERD IT
(1) 001446 MICPC=MICPC+]
Eif 015102 042220 ¢MOVE ! SPX! MEMX ! SELB' SPQ>
1778 015104 MEM MEMX, INCA! SPO : INCREMENT THE COUNTER
(1) 001447 MICPC=MICPC+]
;ig 015104 042460 ¢MOVE ! WRMEM! MEMX? ¢ INCR! SPO>
1780 015106 LOMA MM, STC ;ADDRESS START OF TMT CHAIN

0014E0 MICPC=MICPC4]
031 JIF IDN IMM, IMM
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001456
063235
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MRCY11l 27(1006)

El3

STACK HANDLER

ININT:

(?ggE!LDHﬂR!IHﬂ!(STC&37?))

¢MOVE'LDMAR! IMM! <STC>>
.ENDC

<P MX, SELB,SP16
nchc=nxg§c+1

¢MOVE!SPX!MEMX!SELB!SP16>

BRWRTE BR, INCA!SP17
MICPC=MICPL+1

<MOVE!WRTEBR!BR! <INCA!SP17>>

SP BR, SELB, SP12
MICPC=MICPL+]
(MOVE ! SPX!BR!SELB!SP12)

BRURTE IMM,6
MICPC=MICPC+]
(MOVE'WRTEBR!'! IMM! <B>>

SP BR, AORB, SP10
MICPC=MICPL+]
(MOVE ! SPX'BR!AORB! SP10>

SP BR, SELB, SP15
MICPC=MICPL+]
<MOVE!'SPX!BR!SELB!SP15)

ALWAYS TEOMI
MICPC=MICPC+l

14-DEC-76 16:Y4 PAGE 8-27 PAGE:

;COPY START OF CHAIN TC LAST XMIT PCINTER

; GETLASTMESSAGE ACKED

;COPY TO CURRENT NUMBER

;WRITE NUMBERED MSG PENCING

: AND LINE HRS GONE IDLE
;SET IT IN LINE STATUS WORD

:RESET TIMER COUNT

(JUMP!ALCOND! < TEOMI-INITS300C*4> ! <TECM1-INIT3777/2>>

BRWRTE IMM, 15
MICPC=MICPC+1
(MOVE'WRTEBR! IMM! < 15>>

SP xgus UBBR, SPO
MICPC=MICPC+]
¢MOVE ! SPX! IBUS! UBBR! SPD>

SP BR, AANDB, 3P0
MICPC=MICPL+)
(MOVE ! SPX!BR_ «an/i3! SPQ>

BRWRTE IMM,200
MICPC=MICPC+]
(MOVE 'WRTEBR! IMM! <200>>

ouT BR, AORB! OBR
MICPC=MICPL+]
¢(MOVE 'WROUTX!BR! <AORB! 9BR »

Sp 18US, INCON, SPO
MICPC=MICPC+1

:MASK FOR TURN OFF ALL BUT EXT MEM BITS + NxM

;RERD BR CONTROL REGISTER

;MASK CFF VECTOR TC XO4

:MASK FOR INTERRUPT

: INTERRUPT

:RESTORE INPUT CONTROL CSR

giel



F13

gMell BD‘HP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:4%4 FAGE 8-28

BCSHGH. M 08-DEC-76 11:34 STACK HANDLER
{1} 05140 123000 (MOVE ' SPX! IBUS! INCON! SPO>
1735 015142 ALWAYS NIDLEY
1) 001466 MICPC=MICPC+]
) 015142 130s54 (JUMP'ALCOND! <NIDLEY-INIT&3000*4> ! <NICLE4-INIT8777/2>

L]
Y L L
m



Gl3

oMC11 COCMP PROTOCOL IHPLE NTR’ION MACY1l 27(1006) 14-DEC-76& 1B:4Y4 PAGE 8-29 PAGE:
DOIHGH.MAC  0B-DEC-76 | STACK HANDLER
1738 001 .IF DF SLOW
1793 .SBTTL NXMERR ---NON EXISTANT MEMORY HANDLER
iaov NXMERR: Log?NC Igg,<<ntnns+3>> : ADDRESS ERROR LINK
;Sﬁé ﬁEn *nn'b :NXM ERROR BIT
1803 SP MEMX, SELB, SP10 :CLEAR STATUS
1804 ALWAYS RCEXX
1935 .PA
1808 0oe END
1807 .FUGITIVE RECEIVE ROUTINES---DON'T FIT IN PAGE
1838 oSt o RH1: s¥gggs 1M, 77
(1) 01519 BO0477 TRSCETIRSESR e 77
1805 015146 SP BR, AANDB, SPS
(1) 001470 MICPC=MICPL+1
:iz 0151486 0E3265 (MOVE ! SPX!BR! AANDB! SP5>
{1)
1810 015180 LOMA  BR, <INCR!SP1%¥ :LOAC ADDRESS OF CURRENT COUNT
(1) 00IN71 HICPC~HICP¢+1
(13 001 IF IDN BR, IMM
;;; <?0VE'LDHR§'IHH'(INCR'SPIH&3?7¥>
(1) 015150 070074 {MOVE 'LDMAR! BR! ¢ INCA!SP14>>
gig 000 .ENDC
1811 015182 SP BR! INCMAR, SELB, SPO :SAVE MASK
(13 001472 MICPC=MICPC+1
(1) 018182 077220 <novs-spx-an-xncnnn-ssLs'spu
\ 42
1812 015154 BRWRTE an'xncnnn SELA!SP1 :READ STATUS BYTE
(1) 001473 nchc-ua
g{; 015154 3574601 ¢MOVE? TEBR'BR'INLHQR'<SELR'5P1>>
\d)
1813 (015156 BRSHF T :SHIFT IT RIGHT
(1) 001474 MICPC=MICPC+]
5%3 015i56 001620 (MOVE ! SHF TBR! WRTEBR! SELB>
1814 015180 BRI RH2 :NO BUFFER ASSIGNED IN MAINT MOCE
(1) 001475 MICPC=MICPC+1
H;omwc1mwa ¢ JUMP!BRICON! <RH2-INIT83000%4> ! <RH2-INIT3777/2)
)
181E 015162 BRWRTE MEMX! INCMAR,RANDB'SPQ  ;GET HIGH BYTE CCUNT BITS
(1) 001478 MICPC=MICPC+1
5{3 015162 0S46&0 (MOVE ' WRTEBR! MEMX! INCMAR! ¢ RANDB! SPC> >
181€ G1518M CHP : COMPARE HIGH CROER BITS OF COUNT
(1 00147 HICPC-FICPC+1
(1} 015164 0B036S «SUBTC!BR!SPS>
(1)
1817 CIS1BE c RCFATL : IF CARRY--TQO BIG ERROR
(1) ncxscg MICPC=MICPC+]
(1) 015186 1IIE1I ¢ JUMP1 C ono-<ncrnTL INITS3000#4> ! <RCFATL-INIT8777/2>>
;éfé Cis170 z RCLOW . IF EQUAL COMPRRE LOW ORDER BITS OF JQUNT
(13 0Ci80i MICPC=MICFC+!
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oMC11 DOCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 1B:4Y4 PAGE 8-30 PAGE: D183
DOCHGH.MAC  OB-DEC-76 11:34 STACK HANDLER
;{3 015170 118510 (JUMP! ZCOND! <RCLOW-INIT83000#4> ! (RCLCW-INIT8777/2>»
1818 p15172 RH2:  BRWRTE IBUS, I0BAl -READ LOW BYTE OF IN B&
(13 001502 MICPC=MICPC+]
;i; 015172 020843 (MOVE 'WRTEBR! IBUS! < I0BA1>>
1820 5I517M4 BRO RCVODD :IF SET IS ODC TRANSFER
1) 001503 MICPC=MICPC+1
;;; 015174 116108 < JUMP ! BROCON! <RCVODD-INIT$3000#4> ! (RCVODD-INIT3777/25 >
1831 201 .IF NDF LOW
1822 emm51wsmwm .15 THE RECEIVER READY?
1823 BRY RCVKED :YES--GO PROCESS
1934 000 .Engc
1825 015176 STATE  RCVKED
(1 001504 MICPC=MICPC+]
(1) 015:76 00D&ED (MOVE 'WRTEBR! IMM! <RCVKED-INIT8777/2>>
182¢ (015200 ﬂLHRYS szxr
(1) 001508 MICPC=MICPC+] =
€{§ 015200 1009450 <'UMP'QLCOND'<REXIT INIT83000#4> ! (REXIT-INIT8777 /2>
\
1827 :
1828 015202 ACVODD: STATE  RCVKOL
1) 001508 MICPC=MICPC+]
(1) 015202 O0O0EG? <novs-unrean'1nn'<ncvxox -INIT$777/2>>
183§ 218204 ALWAYS REXIT
(1) 001507 MICPC=MICPC+1 | =
%gamm41W%o <wmmwmmmanqmnwmwumnnqmnnwa>
1830 -
1831 015208 RCLOW: CMP MEMX, SPY :COMPARE LOW ORCER BITS OF IOUNT
(1) 0C1510 MICPC=MICPC+]
g%; 01520 0403ed ¢SUBTC ! MEMX! SP4>
“d)
1832 (15210 ¢ RCFATL - CARRY--TOC BIG
(1) 001511 MICPC=MICPC+1
gig 015210 115113 ¢JUMP! CCOND! <RCFATL-INIT83000#4> ! <RCFATL-INITS777/2>>
1833 015212 n&unvs nns <ELSE CONTINUE
(1} 001512 MICPC=MICPC+1
E%3 018212 114802 ¢ JUMP' ALCOND! <RH2-INIT33000#4> ! <RH2-INIT8777/2>>
)
1834 015214 RCEATL:
(1) 00iE12 I PuznlgPC*i
(1 als)1 MM
;i; 015214 010I5] <?0VE'LDH9R‘IHH"T&3’?>‘
(13 HOVE!LDMAR! IMHY T
(13 0o .END
k‘J
1835 Dl1c21t MEMINC IMM,2
(1) 001514 MICPC=MICPC+]
{1) 015216 Oledd2 ¢(MOVE ' WRMEM! TNCMAR! IMM? <235
183 Cis220 MEM  ImM, 31l

C01S1E MICPC=MICPC4]



oMCll COCMP PROTOCOL IMPLEMENTATION

DCCHGH. MAC
(1) 015220
1@%% 018222
E;% 015222
1)
5
1838 015224
1 ois2y
1839 015226
(13 015226
1830 015230
(1) 015230
1941 0is2ae
(1} 015232
1842 015234
(1 015234
1843 01523
(1) 01523
1?%? £15240
(1) c1s240
1845 015242
(1) 015242
184 C15244
(1) o152
1847 cis2d
(13 Cis2ue
1848 ois2s0
(1} o1s2s0
1843 risese

06-DEC-76 11:34
0cer1l

001516
1

golisai
000420

001522
016400

U

323t

001525
003002

00152e
003cel

001S27
1146866

001530
040757

001531
i07S62

001832

I13

MACY11l 27(1006) 14-DEC-76 16:44 FAGE 8-3!
STRCK HANDLER

RCEXY:

RCEXX:

TOON3:

TOON2:

(MOVE!WRMEM! IMM! <311»

LDMA  IMM, (<RTHRS+1>>
MICPC=MICPC+]
IF DN IMM, IMM
y 'LDMAR! TMM! ¢ (RTHRS+1>8377>)>

I
(MOVE'LDMAR? IMM! < (RTHRS+1)> >

; RODRESS ERROR LINK

.ENDC
HEH NC 1 US I0BA!
MICPC=MICPC+]

(MOVE!WRMEM! INCMAR! IBLUS! < ICBAL»>

MEMINC IBUS, I0BA2
MICPC=MICPC+]
¢MOVE ' WRMEM! INCMAR! IBUS! < 10BR2> >

BRWRTE IMM,20
MICPC=MICPC41
(MOVE 'WRTEBR! IMM! <20>»

n§nsnc 3"" 0
MICPC=MICPC4]1
(MOVE ' WRMEM! INCMAR! IMM! <0>>

HP . BR §EL
R TRGER e csEL9>»

ggggur Inn3<aon'oncvc0>
(MOVE? 'uiou? fnn-<aoo 10RCYVCO> >

SP IMM,SP2,2
MICPC=MICPC]
¢MOVE!SPX! IMM!SP2!2)

SP 1,5P1
HTCPC:HICPC‘I
<MOVE!SPX! IMM! 1'SP1>

ALWAYS NTRS!
MICPC=MICPC+1
<JUMP!ALCOND! <NTRS1-INIT33000%4> ! <NTRS!-INIT3777,2}>

BRWRTE MEMX,SUB!SP17 :COMPARE RESPONSE TO MSG NO
MICPC=MICPC+|
<MOVE ' WRTEBR!MEMX! <SUB'SP17>>

BR? RH3 ; IF NEGATIVE EXIT
MICPC=MICPC+!
¢(JUMP!BR7CON! <RH3-INIT3300C#4> ! <RH3-INIT3777/2:>

LOMA  BR,SELA!SPO :ADDRESS THE TRANSMITLINK
MICFC=MICPL+]

;FLUSH INPUT SILC

1 INHIBIT FURTHER TRANSMISSIONS

:SET INIT MODE IN PORT STATUS WORC
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Clsesy
015254
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C15z56

015260
015260
0iszee
015262
015264
015264
015266
01526
015270
015270
018272
ol1s5272
015274

0is274

Qlc27¢

ClE27%e

0cl1

i

001533
00240C

001534
00!
gl0Ce7

000

001S3S
002471

001836
000s43

864320

OC1S40
115543

001541
000406

001542
062430

001843
col
010241

ooc
001544
881

0S3g2z23
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STACK HANDLER

TCONY:

.IF IDN BR,IMM
(MOVE ' LDMAR! IMM! <SELA!SP08377> >

. IFF
(MOVE'!LDMAR!BR! <SELA!SPO>»>
.ENDC

MEM IMM.0

MIC =nxcpcl%

CMOVE ' WRMEM! IMM! <0>>
LOMA  IMM,STC
MICPC=MICPC4]

.IF IDN IMM, IMM
<nggEzLonnn!1nne<srcaa?7>>

. IFt
(MOVE!LDMAR? IMM! <STC>>
.ENDC

MEM IMM, TMLI
MICPC=MICPC+l
¢MOVE!WRMEM® IMM! <TML1>>
BRWRTE éHH TMLB

MICPC=MICPCH]
(MOVE !WRTEBR! IMM! <TMLS>®

CMP_ BR,SPO
GRSEIR e,
Z TDONY
MICPC=MICPC+1

; TURN OF RSSIGNEDAND TMTEC EBITS

; ASSUME WRAPARCUND

; NRAPAROUND?

:YES

<JUMP!ZCOND! < TDON4-INIT33000*4> ! < TOON4-INIT3777/2)>

BRWRTE IMM,B
MICPC=MICPC+]
(MOVE'WRTEBR! IMM!<E>>

BR,RDD!SPO

MEM D
MICPC=MICPL+]
¢MOVE ! WRMEM! BR! <RDD!SPC> >

h?@c:mé%#?mp

.IF IDN IMM, IMM
<MOVE ' LDMAR! TMM! <NXTSP3377>>

. JFF
‘MOVE!LDMAR! IMM! <NXTSP>>
.ENDC

LDMA  MEMX,SELB!SPX!SP3
MICPC=MICPC+|

.IF IDN MEMX,IMM
<?gg£?LonEn!I§n5<ssLaespxsspasa77>>
¢(MOVE ' LDMAR ! MEMX! <SELB!SPX!SP2)>

:OFFSET FOR NEXT TMT LINK

:UPDATE THE POINTER

;RODRESS DONE LINK

:ADDRESS THE LINK.COPYING

.N
1
@

FLA

-~
3
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DOCHGH. MAC
(1)
1850
1§§§ 015300
Eii 015300
1é§§ 015302
§§; 015302
1863 015304
(1)
(1
(1) 015304
(1
(1)
(13
(1)
1864 01530
\
(1) 015306
1??§ 015310
(1) 015310
g6 015312
(1) o1s312
1%&; 015314
(1) 015314
(1)
ige8 015316
%i; 015316
g??? 015320
() 015320
I?I? 015322
(1) 01£322
(;)
1?1g 015324
(1) 015324
(;)
1g7e Cisaze
(13
(1) £15326

000

001545
016800

0C1S4E
0be24b0

001847
001
C10a4!l

go0
001550
002642

001551
C0C776

00155
0240

001556
00C420

001557
083301

001560
001
8120370
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STACK HANDLER

TDOMNO:

.ENDC

MEMINC IMM,200
MICPC=MICPC+l
(MOVE ! WRMEM! INCMAR® IMM! <200>>

MEM BR, INCA!SPO
MICPC=MICPL+1
CMOVE ! WRMEM! BR! < INCR! SPQ> >

LDMA  IMM, NXTSP
MICPC=MICPC+1

IF IDN IMM, IMM

<MOVE 'LDMAR! IMM! <(NXTSP3377>>

. IFF
(MOVE!LDMAR! IMM! (NXTSP> >
.ENDC

nfn éﬂﬂ INTSTK
MICPC=MICPC4]
(MOVE 'WRMEM! IMM! ¢ INTSTK»>

BRWRTE IMM, <<MMEND-2>>

MICPC=MICPC+1
¢MOVE ' WRTEBR? IMM? ¢ <MMEND-2> >

CMP BR, SP3
MICPC=MICPL+1
(SUBTC'BR!SP3

Z TEONHO
MICPC=MICPC+l

PRGE:

: ITS_ADDRESS TO SP
;WRITE QHE ?NTERRU T TYPE
;COPY ACTUAL LINK ACDRESS

; ADDRESS PTR INT STACK

;ASSUME WRAP AROUND
:ADDRESS ENDOFINT STACK
: IRAPAROLIND ?

; YES---BRANCH

(JUMP!ZCOND! < TDON40-INIT33000%4> ! < TDON4O-INITS777/2>>

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

MEM BR,ADD!SP3
MICPC=MICPE+]
<MOVE ' WRMEM® BR! <ADD!SP3>>

BRWRTE IMM,20
MICPC=MICPC+]
(MOVE 'WRTEBR! IMM! <20>>

SP BR, AORB, SP1
MICPC=MICPE+]
¢MOVE ' SPX!BR! AORB! SP1)

LOMA  IMM.ETC
MICPC=MICPC+]

.IF IDN IMM,IMM
<?9352Lonnaixnne<ercaar?>>

;OFFSET TO NEXT PAIR

; UPDRTE POINTER

;WRITE INTERUPT PENDING

: IN PORT STATUS WCRD

:RDDRESS NEXT EMPTY PTR

Olek
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:Y4 PAGE 8-34 PRGE: Ol&7
DOCHGH.MAC  0&-DEC-76 11:34 STACK HANDLER

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

1873 015330 SP MEMX, SELB, SPO :COPY IT TO SPQ
(1) 001561 MICPC=MICPC+|
gii 015330 043220 ¢MOVE ! SPX! MEMX! SELB! SPQ>
{

1874 015332 L?HR IMM, STC :GET NEXT DONE PTR
5%: oolsga nlgpc=n1?:§$1nﬂ
iii 015332 010855 2¥9¥{?Eonnn!fnnz<src&377>>
\ »
(1) (MOVE!LDMAR! IMM! (<STC»
g{g 000 .ENDC

1876 015334 CMP MEMX, SPO : IDENTICAL?
(1) 001563 MICPC=MICPC+|
5%3 015334 (040360 (SUBTC! MEMX! SPO>

1876 01533% 2 RH3 :FINISH PROCESSING HEARDER
(1) 001564 MICPC=MICPC+1

E i; 015336 108562 : CJUMP?! ZCOND! <RH3-INIT33000%4> ! (RH3-INIT8777/2>>

1877

1878 015340 TDON1: LDMA  IMM,ISP17 :GET LAST ACKED
5}3 001355 n%gpc=31?:ﬁ+1nﬂ
Efg 015340 010185 z?ggé?fonnn!fnn:<15P17&377>>
(1) <MOVE'LDMAR! IMM! <ISP17>>
Ei% 000 .ENDC

1873 015342 SP MEMX, SELB, SP17 :STORE IT IN SP17
(1) 001566 MICPC=MICPC+]
fii 015342 043237 (MOVE ! SPX ! MEMX! SELB! SP17>

1880 015344 \ (& :GET START OF TMT CHAIN
(1) 001567 h?ggc=nxégg$?
(1) 001 .IF IDN IMM,IMM
fii 015344 010067 <??¥59Lonnn!1nns<src3377>>
(1) {MOVE! ' IMM? ¢<STC>)
Ei} 000 .5355 L

1881 015346 LDMA  MEMX,SELB!SPBRX!SPO :ADDRESS THE LINK
(1) 001570 n§cpc=n1cpc+l
(1) 001 .IF IDN MEMX, IMM
(3 <?g¥£!Lonna!inme<55La!spenx!sposa77>>
(1) 015346 053620 (MOVE ' LDMAR! MEMX® < SELB! SPBRX!SPQ>
513 00C .ENDC

1853 015350 BRWRTE MEMX! INCMAR, SELB .GET THE FLAGS
(13 001571 MICPC=MICPC+1
(1) 015380 054820 ¢MOVE ! MRTEBR!MEMX! INCMAR! <SELB>>

- P A ——— A ———————— . ———
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:Y44 PAGE 8-35 PAGE: O0l&8
DDCHGH.MAC  0B-DEC-76 11:34 STACK HANDLER
1883 015352 BRI ngna . IF BUFFER ASSIGNED PROCEED
(1) 001572 MICPC=MICPC+1
Ei% 015352 116530 ¢JUMP'BRICON! < TDON3-INIT23000%4> ! <TDON3-INIT8777/2>>
i884 (015354 n%unvs RH3 :ELSE---EXIT
(1 001573 MICPC=MICPC+1
Ei; 015354 104582 <JUMP'ALCOND! <RH3-INIT33000%4> ! <RH3-INIT8777/2>)
1885
1886 015356 OVRRUN: BRWRTE IMM. 4
(1) 001574 MICPC=MICPC+1
fig 015356 000404 <MOVE ' WRTEBR! IMM! (4>
1887 015360 ALWAYS NTRSO
(1) 001575 MICPC=MICPC+1
iig 015360 114663 <JUMP'ALCOND! ¢NTRSO-INIT33000%4> ! (NTRSO-INIT8777/2>>
1888
1883 s INPUTS:
}gg? : SP0 = RECEIVE CHARACTER
1892 015382 PASWRD: SP 1BUS, LNOSW, SP13 :READ PASSWD SWITCH
(1) 001576 MICPC=MICPC+]
Eii 015362 023233 ¢MOVE ! SPX! IBUS! LNOSW! SP13>
1893 01538M4 ya 108 :IF ALL ONES NO RLO ENRBLED
(1) 001577 MICPC=MICPC+1
m 015364 115603 CJUMP! ZCOND! < 108-INIT33000%4> ! < 10§-INIT8777/2>)
1894 015366 BRWRTE IMM,b :CHECK FOR ENTER MOP MODE
(1) 001600 MICPC=MICPC+1 .
fig 015366 000406 (MOVE ' WRTEBR! IMM! <B>>
1895 (015370 CMP BR, SPO
(1) 001601 MICPC=MICPL+1
g{; 015370 060360 (SUBTC!BR!SPO>
1896 015372 2 egg :IF EQUAL  ENTER MOP
(1) 001602 MICPC=MICPC+1
fi% 015372 115611 <JUMP! ZCOND' < 208-INIT33000%4> ! <208-INIT3?777/2>)
1897 015374 108:  BRWRTE BR,SELA!SP1 :READ STATUS BYTE
(1) 001603 MICPC=MICPL+]
gi; 015374 06001 ¢MOVE ! WRTEBR!BR! <SELA!SP1>>
1898 015376 BRSHFT :SHIFT IT RIGHT
(1) ggxsow MICPC=MICPC+]
ii; 015376 001620 <MOVE ! SHF TBR! WIRTEBR! SELB>
1839 015400 BRI RHX :MESSRGE WITH NO BUFFER ASSIGNED
(1) 001308 MICPC=MICPC+l
Ei; 015400 106740 ¢ JUMP! BR1CON? (RHX-INIT33000%4> ! <RHX-INIT8777/2>>
1900 015402 BRSHFT :SHIFT RIGHT AGRIN
(1) 001606 MICPC=MICPC+1
(1) 015402 001620 ¢MOVE ! SHF TBR! WIRTEBR! SELB>

—— . ——— - — S —
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001613
100450

001614
010801

000

0016

15
002401

001616
001
010167

000

001617
057224

001620
057225
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STACK HANDLER

BR1 RCVMO ;OLE RECEIVED IN NORMAL MODE
MICPC=MICPC+l
<(JUMP!BR1CON! <RCVMO-INIT33000%4> ! <RCVMO-INIT8777/2>>

ALWAYS RK3 ;HANDLE MAINT MODE MESSAGE
MICPC=MICPC+1
<JUMP!ALCOND: <RK3-INIT33000%4> ! <RK3-INIT8777/2>>

SP BR, DECA, SP4 sCOUNT FOR NUMB OF COMPARES
MI PC=g£CP¢+l
<MO<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>