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ABSTRACT

The function of the DMC11 dlagnostics 1s to verify that the
option operates according to specifications., The diagnostics
verfiy that there are no malfunc¢tions and the all operations
of the DMC11l are correct in its environment,

Parameters must be set up to alert the dfagnostics to the
bMC1l configuration, These parameters are contained in the
STATUS TABLE and are generated in two ways: 1) Manual
Input = the operator answers gquestions. 2) Autosizing = the
program determines the parameters automatically,

DZDMG tests the DMC1i1«AR and DMC11=AL micro=processors
(MB28Y=YA M820p=-YB), It performs jump tests on the
micro=processor and Verifies the control ROM of the M8200,
Thie diagnostic will not run on & KMC (M8204), however it 1s
possiple to load the KMC CRAM wlth the DMC microecode, See
test 2 for detalls, )

Currently thera are five oft 1line ciagnostics that are to be
run in sequence to insure that {f an error should occur it
willl be detected at an early stage,

NOTE: Additional dlagnostics MmMay be added in the future.

The five diagnostics are:

1. DZDMC (REV) Basic w/R and Micro~processor tests

2, UZDME (KEV]) DDCMP Line unit tests

3, DZDMF ([REV) BITSTUFF Line unit tests

4, DZDMG [REV] Jump and CRUM tests

5, DZDMH (REV) Free-running tests (Heat test tape)
REGUIREMENTS

EQUIPHENT

Any PDP11 family CPU (except an LSI-11) with minimum 8K memory

ASR 33 (ol equilivalent)
DMC1§=AR (MH220=YAR) ol an DMCli~AL (MB8200=-YB)
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STUORAGE

Program wi1ll use all 8K of memory except where ABL and
BOOTSTRAP LOADER reside. Locations 150# thru 1649; contain
the "STATUS TABLE" information ¥hich {s geperated at start of
diagnostics by manual {input (questions) or automatically
(autoes5izing), This area is an overlay area and should not be
altered by tne operator.

LOADING PROCEEDURE
METHOD

All programs are in absolute format and are loaded using the

_ABSOLUTE LOADER, NOTE: if the diagnostics are on a media such

as DISK ,MAGTAPE,DECTAPE, or CASSETTE; follow f{instructions
for the wmonitor whicn has oeen provided on that specitic
media,

ABSOLUTE LOADER starting address »500

MEMORY # SIZE

9K 17
8k 37
12k 57
16k 17
29k 117
24k 137
28k 157

Place address of ABS loader into switch register,
(also place °HALT® SW up)

Depress *LOAD ADDRESS® key on console and release,

Depress *STAKT KEY® on ConSole and reledse (program shoUld now
be loading into CPU)

PAGES

0003



Page 4

STARTING PROCEEDURE

a, Set switch register to 9pv2vp

be. Depress °“LOAD ADDRESS’ key and release

Ce OSet SWR to zero for ‘AUTO SLZING’ or SwR pit¢=1 fol manual
input (guestions) or SwR bit7=; to use existing parameters
set up by a previous start or a previously run UOMC11
diagnostic, 0

d, Depress ’START KEY’ and release, The program will type
Maindec Name and program nafe (if this was the first start
up of the program) and also the following:

MAP OF DMC11 STATUS

EC CSR STATH STAT2 STAT3

001500 1600190 145310 177777 0000097
01512 160028 145320 177777 ve00o0A

The program will type °R’ and proceed to run the diagnostic.
The above 1 only an example, This would indicate the status
table starting at add, 15¢¥9 in the program, In this example
the table contains the information and status Of two DMC11°S,
THE STATUS TABLE MUST BE VERIFIED bY THE USER IF AUTO SIZING
1S DONE, For information of status table Ssee Section 8.4 for
help,

If the diagnostic was started with SW@0=1 indlcating manual
parameter finput then the following shows an example of the
questions asked and some example answers:?

HOW MANY UMC$1°S TO BE TESTED?1

el

CSR ADURESS?T160€10

VECTOR ADULRESS?319

bR PRIORITY LEVEL? (4,5,6+7)75

"DOES MICRU=PROCESSOR HAVE CRAM? (Y OR N)N

WHICH LINE UNIT? IF NONE TYPE "N®, IF Mg2p1 1YPE "i%, IF
MB292 TYPE "2"7?1) ’

1S THE LOOP BACK CONNECTOR On7?Y

SWITCH PAC#1 (DDCMP LINE$)?377

SWITCH PAC#2 (mMg73 BOOT ADD)?23177

Following the guestions the status map {s printed out as
describped aoove, the information 1{n the map reflects the
ansvers to rne guestions, 1f the diagnostlc was started with
Swon=d and SwY7s@ (AUTO-SIZING) then no questions are asked
and only the statuse=map is printed out, If AUTO-SIZING {is
use4d the status information must pe verifled to be correct
(match tne nardware), 1{f it does not match the hardv¥are the
clagnostic must bpe restarted with SwW¥=1 and the guestions
answered,
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CONTROL SWITCH SETTINGS

SW 15 Set: Halt on error

SW 14 &et: Loop on current test

SW 13 Set: Innibit error print out

SW 12 Sets Inhibit type out/abell on error,

SW 11 Set: Inhiblt iterations. (quick pass)

SW 14 Het: Escape to next test on error

SW 99 Het: Loop with current data

SW 98 {et: Catch error and loop on it

SW A7 Het: Use previous status tabple,

SW 06 Set: Halt in ROMCLK routine before clocking

micro=processor

SW 95 Set: Reserved

SW ¢4 Het: Reserved

SW 03 liett Reselect DMC11’s desired active

SW 92 Siet: Lock on selected test

SW p1 fiet: Restart program at selected test

SW 99 Set: Build new status table from guestlons, (If Sw@7z¥
and SWP¥=@ a new status table is bullt by
auto-sizing)

Switch @26 and 98-15 are dynamic and can be chanded as heeded
while the diagnostic is running., Switches 0¢=-03 and switch @7
are static, and are used only onh starting or restarting the
diagnosgtic,
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4.1,2 SWITCH REGISTER OPTIONS (at start up)

SW a1

SW 22

Sw 23

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 tnat the
proiram has to clear ars2as and set up parameters,
when this switch 1s used the diagnostic will ask TEST
NO,? Answer by typing the numter of the test desired
and carrige return to begin execution at the selected
test,

LOCK ON SELECTED TEST., This switch when used with
SW¢l  will cause the program to constantly loop on the
selected test, Hitting any key on the console will
let 1t advance to the next test and loop until a Key
is hit again, If SwP2=¥ when SWOl 1s used, The
prodram will beJin at the selected test and continue
normal operations,

RESELECT DOMC11°S DESIRED ACTIVE, Please note that a
message 15 typed out for setting the switch register
equa)] to DMC11°s active, this means 1f the system has
four DMC1ts; bits ©V90,01,082,03 will be set in loc
‘UMACTY" from the switch register. using this
sv¥itch(SWOB) alters that location;therefore if four
DMC1is are in the system »#%D0 NOTH*#** get switchs
greater than SW #3 in the up position, this would be
a fatal error. do nhot select more active DMC1ls than
there is information on in the status table.

Al Load address 200

B? start with Sw @v=1

cs Program will type message

Dt sSet a switch for each DMC desired active,

EXAMPLE: If you nhave 4 LMC*s put only want to
rupn the first and the last set SwWR bits v and
3 =1, PRESS CUONTIMUE

E: Number (I¥ VALLD) will bpe in data lignhts
(excluding 11/05)
Fs Set with any other switch settings deslired,

PRESS CONTINUL,
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DYNAMIC SWITCHIS

ERROR SWITCHES

1. SW 12 Delete print out/bell on errot,

2, Sw 13 Delete error printout,

3. Sw 15 Halt on the error,

4, Sw 8 Goto beginning of the test(on error),
Se Sw 12 Goto next test(on error),

SCOPE SWITCHES

1, SWé6 Halt in ROMCLK routine before clocking
micro-processor instruction, This allows the
operator to scope a micro-processor instruction in
the static state bpefore it is clocked, Hit
continue to resume running.

2, SWI9 (if enabled by °*SCOP1°) on an error; 1f an *»’ |s
printed in front ot the test no., (ex, #*TEST NU,
10 ) SW09 1s 1incorporated {n that test and
therefore SWP9 is usually the best switch for the
scope loop (SWi4=y, SWlo=@, S5wW09=1, SWoB=d). It
SWY9 1s not enabeled: and there 1§ a HARD error
(constant); Sw¢8 1s bpest, (SWi4=1,0, SWip=0,
SW#9=?, SwDPB8=1), £Oor intermittemt errors; SWid=zl
will loop on test reguardless of error or not
error, (Swid=1, Swld=y, SWO9=0@, SWV8=1,0)

3, sSwWit Inhibit interations.,

4, Swila Loop on current test,

STARTING ADDRESS

startingy address is at 9¥pe200 there are no other starting
addresses for the DMC11i diagnostics, (See section 4,0)

NOTE3 It address ¥P0P42 is non=zero the program assumes It
is under ACTI1 or XXDP control and will act
accordingly after al) avallabjle DMC11"s are tested the
program will return to "XXDp’ or °ACT=117,

OPERATING PROCEDURE
when program ig initially started messages as described 1in

section 4,4 w1ll be printed, and program will begin running
the dlajnostic
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PROGRAM AND/CR OPERATOR ACTION

The typical approach should be

1. Halt on error (via SW 1531) when ever an error occurs,
2. Clear Sw 15,

3, Set SW 14: (loop on thils test)

4. Set sw 13: (inhibit error print out)

The TEST NUMBER and PC will pbe typed out and possibily an
error message (this depends on the test) to give the operator
an ldea as to the source of the problem, I1f it 1s necessary
to knos more Information concerning the error report; LOOK IN
THE LISTING for that TEST NUMBER which was typed out and then
NOTE THE pPC of thE ERROR REPORT this way the EXACT FUNCTION of
the test CAN BE DETERMINED,

ERRORS

As desCribed previously there wlll always be & TEST NUMBER and
PC typed out at the time of an eérror (providing SW 13z¢ and Sw
12=22), 1in most cases additional information will be supplied
in the the error message to give the operator an indication of
the error,

ERROR RECOVERY

If for some reason the DMC1i1 Shouid °“HANG THE BUS’ (gain
control of bus so that console Manual functions are inhibited)
an inlt or power down/up 1s necessary for operator to regain
control of cpu, If this should happen; 100k in location
*TSTNO® (address 1226)for the number of the test that was
running at tne time of the catastrophic error. In this way
the operator will have anh idea as to what the DMC1ll was doing
at the time of the error,

RESTRICTIONS
STARTING ReSTRICTIONS

see section 4, (PLEASE)

status table snoula be verified reguardless of how program was
started, Also it 1s important to use this listing along with
tnhe information printed on the Ty to completly 1isolate
problems,
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OPERATING FESTHRICTIONS

The first time a DMC1)] diagnostic is loaded into core and run
the STATUS TABLE must be set up, This is done by manual input
(Sww@=1) or oy autosizing (Swou=® and Sw0dT=0), Thereafter
however the status table need not be setup by subsequent
restarts or even loading the next DMC diagnostic because tne
STATUS TABLE 1s overlayed, The current parameters in the
STATUS TABLt are used when Sw07=1 on start up.

HARDWARE CONFIGURATION RESIRICTIONS

DMC11(MB2vd)~ Jumper wl must be in, and switch 7 of E76 must
be in the OFF position,

KMC(M82034)« Jumper Wl must be in,
MISCELLANEOUS
EXECUTION TIME

All DMC1lt deyice diagnostics will give an “ENU PASS’ message
(providing no errors and swi2=¢) within 4 mins, This is
assuming Swit=1 (DELETE ITERATIONS) is set to give the fastest
possible execution, The actual execution time depends greatly
on the PDP11 CPU configuration and the amount of memory in the
system,

PASS COMPLETE

NOTE; EVERY time the program is started; the tests will TIun
as 1f  §Swit (delete iterations) was up (=1), This is to
*VERIFY NO HARD ERRORS’ as soon as possible, Therefore the
first opass =EACH TIME PROGRAM IS STARTED= w1ll be a °QUICK
FASS® until all DOMCl1°’s In system are tested, when the
diagnosiic has cortpleted a rass the following is an example of
the print out to pe expected,

END PASS DZDMG CSR: 175000 VECS 08300 FASSES: 020491
ERRORS: 906£3929

NOTE s The pass count and error counts are cummulitive for
each DMC13 tnat is running, anad are set to zero only
when the diagnostic is started, Therefore after an
overnight run for example, the total passes and errors
for each DMC11 since the diagnostic was started are
reflected in PASSES: and ERRORSS,
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KEY LOCATIONS

RETURN (1214) Contains the address where program will return
when jiteration 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 no¥w being
peformed,

RUN (1310) The bit in “RUN’ always points to the DMCI11

currently being tested, EXAMPLE: (RUN)
1302/0000000091000202 Means that DMC11 no.wé
is the DMC1t noW¥ running,

DMCR&D=DMCKL7T

DMSTRA-DMSTL7

(1569)=(1640)
These locatlons contain the information needed
to test up to 16 (decimal) DMCils sequentialy.
they contain the CSR, VECTOR and STATUS
concerning the configuration of each DMCi1,

DMACTV (1306) Each bit set In this location 1indicates that
the associated DMC11 will be tested in turn,
EXAMPLE: (DMACIV) 1276/0000000020011111 means
that DMCi1 no, v©,21,82,03,04 willl be tested,
EXAMPLE: (DMACTV) 1276/0000090000010001 Means
that DMC11 no, ©€0,24 will be tested,

DMCSR  (1424) Contains the CSR of the current DMC11 under

test,
*STATUS TABLE® (150«1648)

The table is filled by AUTO SIZING or by the Manual paraleter
input (questions) a$ deScrined Previousliy, Also If deSired by
user; the locations may be altered by hand (togd9led 1in) to
sult the specific configuration,

The example status map shownh below ‘contalns information for
two DuCt1°s, the table can contain up to 16 DmMC117S,
Following tne map is a description of the bits for each nmap
entry L

MAP OF DMC11 STATUS

BC CSR  STATI STAT2 STAT3
221508 162010 145314 . 177777 Q00260
Y1514 160028 016329 V0RO  BALBYYD
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Eacn map entry contains 4 woras which contain the status
information for 1 DMCit, The PC shows where in core memory
the first ot the ¢ words is, IN the example apbove the first
DMC*s status is in locations, 1560, 1502, 15v4, and 1506, The
second DMC status is located at 1519, 1512, 1514, and 1516,
The information contained in each 4 word entry is defined as
follows:

CSR: Contains DMC11 CSF address

STAT1: BITS 20-¢8 IS D4C11 VECTOR ADDRESS
B1T15=1 MICRO=PROCESSOR HAS CRAM
BIT15=¢ MICRO=PROCESSOR HAS CROM
BL1T14=1 TURNAROUND CONNECTOR IS ON
B1T14=0 NO TURNAROUND CONNECTOR
BIT13=9 LINE UNLT 1S AN M8201
BIT13=1 LINE UNIT IS AN M8202
B1T12=1 NO LINE UNIT
BITS 29=11 IS DMC11 BR PRIORITY LEVEL

STAT23 LUW BYTE Is SWITCH PAC#1 (DDCMP LINE NUMBER)
H1GH BYTE 15 SWITCH PAC#2 (BM873 BOOT ADD)

STAT3; BlT¢={ PERFORM FREE RUNNING TESTS ON KMC
BIT1=9 DMC1i=AR (LOW SPEED)
B1T1=1 DMCtii1=AL (HIGH SPEED)
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METHOD OF AUTO SIZING
FINDING THE CONTROL STATUS REGISTLR,

The autoe=sizing routine finds a DMC:1 as follows: It starts
at address 164¢Y0v and tests all address in increments of 1¢ up
to and including address 167764. If the address does not time
out, the following is done, the first CROM address is written
to a 125252 then it 1s read back, If {t contains a <1 or
125252 or 626 or 1652¢ a DMCii or KMC11 has been found, 1f
not, the address is updated by I¥ and the search continues, A
=1 Jindicates a DMC11 with no CROM, a 125252 indicates a KM(Cl1
with CRAM, a 626 indicates a DMCllepL, and a 16529 indicates a
DMC11=AL, Further tests are performed at this point to
determine whicn 1line unit, 1f any, 1is 1installed, 1f a
loopeback connector 1is installed and various switch settings
on the line unit, THIS IS WHY THE SIATUS 1ABLE MUST BE
VERIFIED BY THE USER AND IF ANY CF THE INFURMATION DOES NOT
ARGREE WITH THE HARDWARE THE DIAGNOSTIC MUST Bk RESTARTED AND
THE QUESTIONS MUST BE ANSWERED, All DMC11°S in the system
will be found by the autow-sizer. If it does not find a DMC11
the diagnostic must be restarted anc¢ the gquestions answered,

FINDING THE VECTOR AND BR LEVEL

The vector area (address 3¢¢=776) s fllled with the
instruction I0T and °,+2° (nhext address), The processor
status 1s started at 7 and the UMC is programmed to interrupt,
The PS 1s 1lowered by 1 until the DMC interrupts, a delay 1s
made and 1f no interupt occures at ps level 3 (because of a
bad DMC11) the program assumes vector address 3v@ ot BR level
5 and tne problem gshould be fixed in the diaghostic, Once the
problem is fixed; the program should be re-gsetup again to get
correct vector., If an iInterupt occured; the address to which

" the pMcit Interupted to s picked wup and reported as the

vector, NOTE: 1f the vector reported is not the vector set
up by you; there 1s a proolem and AUTO SIZING should not be
done, ' .

SOFTWARE SWITCH REGISTER

I1f the dlagnostic is run on an 11/¢4 or other CpPuU without a
switch register then a software switch register is useg to
allow user tne same switch options as describead oprevliously,
1f the nardware switch register does not exist or if one does
and It contains all ones (177777) this software switch
register 1s used,

controi:

To obtain control at any allowable time during execution of
the diagnostic the operator types a CTRL G on the console
terminal KevYpoard. AS soon a$ the CIRL G 1is Trecognized, bY
the diagnostic, the following messag2 will be alsplayed:

PAGE;

0812



Page 13

SWR=XXXXXX NEWw?

Where XXXXXX is the current contents of the software switch
reglster in octal. The software control routine will tnen
awvait operator action, At which time the operator is required
to typPpe one or more of the legal characters: 1) ¢ = 7, 2)
line feed(<LF»), 3) carriage return(<CR>»), or 4) control=u
(CTRL U), No check s made for legality, 1f the input
character is not a <LF>, <CR>, or CTRL U it 1s assumed to be
an octal aigit,

To change the contents of the SSR the operator simply types
the npew desired value in octal - leading zeros need not be
typed, And terminates the 1input string with a <CRr> or <LF>
depending on the program action desired as described below,
The input value will be truncated to the last 6 digits typed,
At least one digit must be typed onh any given input string
prior to the terminator before a change to the S8R will occur,

when the 1nput string 1s terminated with a <CR> the diagnostic
will continge execution from the point at which 1t was
interrupted, If a <CR> is the only thing typed the program
will continue without changlng the SSR. The <L¥K> differs from
the <CR> by restarting the program as if it were restarted at
address 200.

1f a CTRL U is typed at any point in the input string prior to
the terminator the Input value will be disregarded and the
prompt displayed (SWR = XXXXXX NEW?),

To set the SSR for the starting switches, £irst 1oad the
diagnostic, then hit CTRL G, then start the diagnostic.
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DZDMG

uST

1675

1696

1727

1768

1773

DECDOC VER 90,04

MAINDEC-11=DZDMG=C DMC11 CRUM AND JUMP TESTS
COPYRIGHT 1976, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS, 91754

IR P R PR R Y PP R P L P Y P P PR PR R R P Y P R LR L Y )

WU NI WA TIOST L 990900 096300630 3361630303696 06 3 36 06 3 04
THIS 1S A SPECIAL TEST WHICH XS ONLY EXECUTLD ONE TIME,

THE FIRST PASS AFTER THE DIAGNOSTIC 1S LOADED, IT TYPES ON
THE CONSOLE THE PART NUMBERS UF THE CROMS wHICH THI1S

REVISION SUPPORTS, TO FORCE A TYPE OUT PATCH LOCATION

ROMNUM: TO A ZERO, -

BREEDEERRER RN RE N RRnn et TEST PEETZIZIZITRZZIRS ST LSS LY SL Y
TH1S 1S A SPECIAL TEST WHICH WILL RUN ON A KMC (DMC WITH
WRITTABLE CONTRUL STORE) TO LUAL THE CRAM WITH THE DDCMP
MICRO«CODE, FIRST BE SURE BIT1 OF STAT3 1S SET UP AS FOLLOWS
1=LOCAL HIGH SPLED CODE, @=REMOTE LOW SPEEL CODE THE STATUS
OF STAT3 BIT{ DLTERMINES WHICH MICKO=CODE wlLL

BE LOADED IN THE KMC, LOOP ON THIS TEST FOR A Fkw SECONDS

TO LOAD THE KMC,

WA TEST 3 05000 3890300096 983030309630 309 30 36 2 30 36 36 36 48 34
TEST OF BR RIGHT SHIFT

VERIFY THAT A DEST OF BR RSH (211) OF A MICRO=INSTRUCTION
SHIFTS THE RESULTING BR DATA RIGHT ONCE,

PN NI WAt TEST 4 300033390 20309000 30000000 330990 3590 96 3 38 16 9 3
CROM READ TEST

THIS TEST READS EACH ROM LOCATION AND COMPARES

1T TO A SOFTWARﬁ DUPLICATE OF THE CROM, THIS TEST

ALSO TESTS THE JUMP(I) MICKRO«PROCESSOR INSTRUQTION.

IF THIS TEST FALLS CHECK YOUR CROM PART NUMBERS,
DZDMG-C SUPPORTS THE FOLLOWING PART NUMBERSS

DMCi1=AR (MB2C¥=YA)
23=414AY
23=-315AY
23=416AY
23=417AY
23=318A9
23=419AY
23=420A9
23=421AY

DMC11=AL (M820¢=YB)
23«392AY
2339379
23=-394A9
23=395AY
23=396AY
23=397AY
23«398AY
23=399AY

11=JUL=77 12114
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DZDMG

LST

1849

1898

1952

2009

2960

2123

2180

2237

2294

2352

DECDOC VER ©@,04

RREFRERRBRFHRR RN R R e p R RS TEST S womme B e 8k d s 885854 %%
CROM TEST OF JUMP(1l) NEVER MICRU=PROCESSOF INSTRUCTION,
PERFORM THE JUMP INSTRUCTION ~

VEKIFY THAT THE JUMP DID NOT UCCUR BY READING

THE CONTENTS OF THL NEw ROM PC(IT SHOULD INCREMENT BY ONE),

RREHFRRERNAR RN ERE NG R RN ® TEST O 0030000200330 36 30 40 300 3096 3 3000 2 00 3
CROM TEST OF JUMP(I) ALWAYS MICRO=PROCESSUR INSTRUCTION,
PEKFORM THE JUMP INSTRUCTION

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

W RN SRR R R RN RN R B R TEST T s 0000050550503 000 3903030 30 96 6 34 96
CROV TbST OF JUMF(I) ON C BIT 8§tT MICRO=-PFROCESSOR INSTRUCTION,
SET THE C BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THE JUMP BY IEADING THr CONTENTS OF THE NEW ROM PC

W RNt Nkt e NN TEST 10 0000598903030 93033000 30 3030 30 3030 3000 06 00 38 36 90 0
CROM TEST OF JUMP(I) ON Z BIT StT MICRO=-PROCESSUR INSTRUCTION,
SET THE 2 blT, PEKFORM THE JUME INSTRUCTION,

VERIFY THE JUMP bY READING THE CONTENTS OF THE NEW ROM PC

WHAB RN RN NRRn B Hn R TEST 11 0009030300630 00 30000030 303030 3000 3 36 30 30 04 3¢ &
CROM TEST OF JUMP(I) ON BR® SET MICRO«PROCESSOR INSTRUCTION,
SET THE BR@ BIT, PERFORM THE JUMP INSTRUCTIUN,

VERIFY THE JUMP BY READING THE CONTENTS OF 1HE NEW ROM PC

BERRBERERUR RN RGN En W n g TEST 12 5383050300029 303638 3 3030 30 0 30 06 00 34 0 90
CROM TEST OF JUMP(I1) ON BR1 SET MICRO«PROCESSOR INSTRUCTION,
SET THE BR1 BIT, PERFORM THE JUMP INSTRUCTION,

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

RERERRRRRAR R RN R RN B RNt R TEST 13 080t 0030030033 3334 4 R
CROM TEST OF JUMP(I> ON BR4 ST MICRO-PROCESSOR INSTRUCTION,
SET THE BR4 B1T, PERFORM THE JUMP INSTRUCTIUN,

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

HHREN RN NN RN RN A RRG R BB RRE TEST 18 5300503963030 396 3036 3096 34 36 36 30 30 36 06 30 34 3¢ 96 36 0
CROM TEST OF JUMP(I; ON BR7 SET MICRO«PROCESSOR INSTRUCTION,
SET THE BR7 BIT, PERFOKM THE JUMP INSTRUCTION,

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

RHRFERFRRN AR R n RN n kot ndn TEST 1S Spumdnsetminan et nmeieetss
CROM TEST OF JuMp(l) ON C BIT StT MICRO=PROCESSUR INSTRUCTION,
CLEAR THE C BITs FERFOKM THE JUMP INSTRUCTION,

VERIFY THAT THE JguUMP DID NOT UCCUR BY KEADING

THE CONTENTS OF THE NEW ROM Pg(lT SHOULD INCREMENT BY ONEB),

FERAE RN SRR RER BN n B s TEST 16 wat st ek mamdd st o 0 po 4%
CROM TEST OF JUMP(I) ON Z BIT StT MICRO=-PROCESSOR INSTRUCTION,
CLEAR THE Z BIT, PEMFORM THE JUMP INSTRUCTION,

VEKIFY ThAT THE JUMp DID NOT OCCUR BY READING

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

11=0UL=77 12:14
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usT

2419

2468

2526

2584

DECDOC VER 90,04

W NI R By RN TEST L7 4900009050000 096 3030 00303900000 3 3090 3006 00 3% 4
CROM TEST UF JUMP(I) ON BRY SLT MICRO«PROCESSUK INSTRUCTILON,
CLEAR THE BR® BLT, PERFOKM THE JUMP INSTRUCTION,

VERIFY THAT THE JUMP DID NOT OCCUR BY READING

THE CONTENTS OF THE NEW ROM P?(lT SHOULD INCREMENT BY ONE),

WG RNE RN Rt WU ® X TEST 200 0030950090 3530 33096 336 39696 99096 04
CROM TEST OF JUMP(I) ON BR) StT MICRO«-PRGCESSOR INSTRUCTION,
CLEAR THE BR1 B1T, PERFOKM THk JUMP INSTRUCTION,

VERIFY THAT THE JUMP DID NUT UCCUR BY READING

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

RRNWRERN RS SRR NN RN TEST 20 54300003530 3090 306 30 30330 360 3 40 3 38 309
CROM TEST OF JUMP(I) ON BR4 SET MICRO~PROCESSOR INSTRUCTION,
CLEAR THE BR4 BLT, PERFORM THk JUMP INSTRUCTIUN,

VERIFY THAT THE JUMP DID NOT OCCUR BY READING

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

WHNURERN SR RE RN RN NN R0 TEST 22 3300003000959 030303 30030303 3 9 060606 3
CROM TEST OF JUMP(I1) ON BR7 SET MICRUO«PRUCESSOR INSTRUCTION,
CLEAR THE BR7 BI1T, PERFOKM THt JUMP INSTRUCTION,

VERIFY THAT THE JUMP DID NOT OCCUR BY READING

THE CONTENTS OF THE NEW ROM P§(1T SHOULD INCREMENT BY ONE),

11=JUL=77 12114

PAGE 04
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56000
342931
B¢
690003
849004
200025
BoWoU6
390207

177776
Y1200

€05746
905726
#13046
#12622
821646
822626

142000
930000
029202
g1evee
L$99¢9
Be2¢20
gatode
200490
84209
2Z0e190
800242
960w 20
0IeELY
603094
BhETA2
RERLEl

12111 PAGE 2 PAGE?
INTRODUCTION TO DMC1t DIAGNOSCTIC -
F#MAINDEC=11+DZDMG=C  DMC11 CRUM AND JUMP TESTS
$*COPYRIGHT 1976, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS, 91754
H
3STARTING PROCEDURE
$LOAD PROGRAM
$LOAD ADDRESS 0990208
3SWRSY AUTOSIZE DMCi1
3SW@T=1  USE CURRENT DMC11 PARAMETERS
;SW@#=1 INPUT NEW DMC11 PARAMETERS
;PRESS START . ’
;PROGRAM WILL TYPE "MAINDEC=11=DZDMG=C  DMC11 CROM AND JUMP TESTS"
$PROGRAM WILL TYPE STATUS MAP ’
;PROGRAM WILL TYPE "R" TO INDICATE THAT TESTING HAS STARTED
;AT THE END OF A PA§S, PROGRAM WILL TYPL PASS COMPLETE MEBSAGE
;AND THEN RESUME TESTING
;szs;ouer RESTARTS WILL NOT TYPE PROGRAM TITLE
sSWITCH REGISTER OPTIONS
H
SW15=190000 3*1,HALT ON ERROR
SW14330000 ;21,L00P ON CURRENT TEST
SWi3320000 31, IRHIBIT ERROR TYPEOUT
SW12310000 7#1,DELETE TYPEOUT/BELL ON ERROR.
SWi1sdpee 321, INBIBIT ITERATIONS
SW1022000 ;21,ESCAPE TO NEXT TEST ON ERROR
SWp9=1000 - ;a!,LOOP WITH CURRENT DATA
SWo8340¢ $%1,LOOP ON ERROR
SWp75200 3=31,USE CURRENT DMC1i PARAMETERS, =u,AUTOSIZE DMC11
SWebaioe ;=1, HALT BEFORE CLOCKING MICRO&PROCESSOR INSTRUCTION
SWP5EE0
SWpaz20
sWo3=ie sRESELECT DMC1i°S Tu BE TESTED (ACTIVE)
SWo2sd ;LOCK ON TEST SELECT
SHp182 sRESTART PROGRAM AT SELECTED TEST
sWoesi FINPUT DMC11 PRRAMEIERS
12111 PAGE 3 PAGE:
'GENERAL DEFINATLONS AND EQUIVALENCIES -

$REGISTER DEFINITIONS

jeeerrerecceronnvoane

ROTYY ;GENERAL REGISTER

K1E%1 $GENERAL REGISTER

R23%2 ;GENERAL REGISTER

R3z%3 s GENERAL REGISTER

R4zE4 SGENRERAL REGISTER

R5=%5 $GENERAL REGISTER

sSPEY6 ; PRUCESSOR STACK POIRTER
PCx%T ; PRUGRAM COUNTER .

$LOCATION EQUIVALENCIES

;

ps=177776 7PROCESSOR STATUS WORD
STACK={200 3START OF PROCESSOR STACK

s INSTRUCTION DEFINITIONS
}

PUSH15p=5746 $DECREMENT PROCESSOR STACK 1 WORD

POP1SP=5726 3 INCREMENT PROCESSOR STACK 1 WORD
PUSHROZ10046 3SAVE R® ON STACK
POPRV=12600 sRESTORE R@ FROM STACK

PUSH2SP=24646  ;DECREMENT STACK TWICE
POP2SPE22626 3 INCREMENT STACK TWICE
«EQUIV EMT,HLT ;BASIC DEFINITION OF ERROR CALL

:BIT VEFINITIONS

E1T15=1080¢0
bITi4=4up00
BIT13320000
BIT14%1hy00
BIT11%4000
HIT1@Z2000
bIT9=1000
BITBx48Y
BIT7220¢0
B1T6=100
BIT5249
BIT4220
BIit3=te
BlT234
6IT182
BIT¢s1

geis

veiy



DZDMG MACY11 30(19046) 11eJUL=77 12:11 PAGE 4 ’ PAGE: Q029

DZUWG, P11 22-APk=77 89129 TIRAPCATCHER FUR UNEXPECTED iNTERUPTS
98 ' :
99 PIREERRNS HRARERE * EEERRRRNEN N
129 ; .
101 3 TRAPCATCAER FOR ILLEGAL INTERRUPTS
is2 jTHE STANDARD "TRAP CRICHER® IS PLACED
143 $BETWEEN ADDRESS © TO ADDRESS 776.
144 ;1T LOOKS LIKE *PC+2 HALT",
105 [ ceees —ea
106 . jouww * #* * *n *
107
148 300099 =0
129 $STANDARD INTERRUPT VECTORS
11e H
111
112 e98224 324
113 eooe24 0205336 _ oPFAIL JPOWER FAlL HANDLER
114 PO8226 Pe334B 340 $SERVICE AT LEVEL 7
115 3900039 84759 <HLT $ERROR HANDLER
116 930032 2eB3dd 340 3SERVICE AT LEVEL 7
117 ©$90034 BV4T16 «TRPSRV ;GENERAL HANDLER DISPATCH SERVICE
118 248936 ¢oD340 340 s SERVICE AT LEVEL 7
119 [LTI2T] 240
120 900842 BLOEHD ] 3JSAVE FOR ACT=11 OR XXDP
121 890042 popode @ sRETURN 'ADDRESS IF UNDER ACT=11 OR XXUP
122 @60044 PBI2BY [ $SAVE FOR ACT={1 OR XXDP °
123 ¢90046 $03522 $ENDAD ;FOR USE wITH ACT=11 OR XXDP
124 B0BVS2 «=52 ’ ) ’
125 ©60052 BUesA9 [ ;ACT=11 PROGRAM CHARACTERLISTICS
126
127 BLB174 =174
128 9eR174 BVRLOD DISPREG:O $SOFTWARE DLSPLAY REGISTER
129 80176 BBOVBD SWREG ® 3SOFTWARE SWITCH REGIBTER
139
131 206289 %209 .
132 @68200 290137 002282 JNP «START 360 TO START OF PROGRAM
133 -
134
135 601092 21008 /
136 ®9¥1090 PPS377 040515 047111 MTITLES oASCII <377><12>/MAINDEC=11=DZDHG=C/<37T>
(2) @#9102S 184 941515 030461 " LASCIZ /DMC11 CROM AND JUMP TESTS/2377>
2) T
137 691289 N 21200
i38
139 sINDIRECT POINTERS TO SWITCH REGISTER AND LIGHT DISPLAY
1490 3
141
142 901209 1177570 DISPLAY2177570
143 @B1202 177570 SHWR? 177570
DZDMG  MACY11 36(1946) 11JUL=77 12311 PAGE § PAGE: QP21
DZDMG, P11 22-APR=77 09329 PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS, h
144
145 ;INDIRECT POINTERS TOU TELETYPE VECTORS AND REGISTERS
146 3 m—e-
147
148 881204 177560 TKCSR: 177560 $TELETYPE KEYBOARD CONTROL REGISTER
143 881206 177562 TKDBRE 177562 $TELETYPE KEYBOARD DATA BUFFER
150 8281218 177564 TPCSRE 177564 s TELEPRINTER CONTROL REGISTER
151 81212 177566 TPDBRE 177566 ;TELEPRINTER DATA BUFFER ~
152 .
153 $PROGKAM CONTROL PARAMETERS
154 i
155
156  €01214  gVV0BOV RETURN: @ ;SCOPE ADLRESS FOR LOOP ON TEST
157 £91216 90990 NEXT: @ $ADDRESS OF NEXT TEST TO BE EXECUTED
158 291220 ¢p9¢dd LOCK: ] sADDRESS FOR LOCK ON CURRENT DATA~
159 #01222 080093 ICOUNT: 3 3NUMBER OF ITERAT1ONS THAT CURRENT TEST Wikl BE
160 €01224 P000BD LPCNT: @ $NUMBER OF ITEREATIONS COMPLETED ~ ~ =~ 7~
161 291226 g2@9eY TSTNO! @ sNUMBER OF TEST IN PROGRESS™
162 821238 V0EVVD PASCNTt © sNUMBER OF PASSES CUMPLETED
163 01232 P3000d ERRCNT? @ $TOTAL NUMBER OF ERRORS
164 P01234 £02600 LSTERRS @ $PC OF LAST ERROR CALL
165
166 $PROGRA® VARIABLES
167 jenecrccnnsananne
163
169 £01236 Bvoved STRTSWI @ 3SWLTCHES AT START UF PROGRAM
179 001242 9vR999 STAT: ® $DM ‘STATUS wORD STORAGE ~ ~
171 ©01242 42000 CLKX: @ ’
172 $91284 £22900 MASKX: ©
173 £01246  20BUDO TEMPI! @ ; TEMPORARY STORAGE
i74 ©91258 B£edV2Y TEHP2: © ; TEMPORARY STORAGE
175 991252 PooedR TEMP3E @ 3 TEMPORARY STORAGE
176 901254 BBOHOD TEMP4T @ $ TEMPORARY STORAGE
177 ©91256 2000BO TEMPSI @ ; TEMPORARY STORAGE
178 991260 €£0UDEY SAVRO? © 3RO STORAGE’
179 #01262 EwP009 SaVR1Y @ $R1 STORAGE
186 981264 BPLOOD . SAVR2E @ $R2 STORAGE
181 $01266 GBI6BR SAVR3! @ $R3 STORAGE
192 $61279 DLO9IBY SAVR4Y © ;R4 STORAGE
163 991272 ©£02022 SAVRSI @ #R5 STORAGE
19% 291274 0V0OOQ SAVSP: © 3STACK POINYER STORAGE
185 @91276 30Y0LYV0 SAVPC: @ 3 PROGRAM COUNTER STORAGE
186 091330 ©POVE0 ZEROS @ °
167 Q01302 pudvdl ONE3 1
138 801304 784200 MEMLIM: @ $HIGHEST LOCATIUN FOR NPR®S
139 01306 PvB091 DMACTV: ,BLKW 1 ;DMC11°S SELECTED ACTIVE,
190 €21316  @uovel UMNUME  ,BLKW 1 3OCTAL NUMBER OF DmMC11°S,
191 w1312 @uzeal SAVACT: ,BLKW 1 ;ORIGINAL ACTV DLVICES
192 wo1314  oovel SAYNUM: ,BLKw 1 s WORKABLE NUMBER
193 §01316 00400 RUN: ) 3POINTER TO RUNNING DEVICE,
194 WEVEN
195 #91323 (¥1472 CREAMS DM, MAP=p ;TABLE POINIER,

156 £21322 (n1676 MILKS CNT ,MAP=4§ s TABLE POLNIER
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DZDMG, P11 22=-APR=77 29:29 'PROGRAM PARAMETLRS, VARIABLES, AND TRAP CALLS,

197

198 JPROGRAM CONTROL FLAGS

139 ]

200

201 @01324 200 INIFLG: BYTE @ $PROGRAM INITIALIZATION FLAG

202 821328 200 ERRFLG: BYTE @ $ERROR OCUURED FLAG

2¢3 801326 200 LOKFLG: .BYTE @ 7LOCK 0N CURRENT TEST FLAG

e 601327 600 GV, FLG: BYTE @ 7QUICK VERIFY FLAG,

205 - sON FIRST PASS OF EACH DMC1i ITERATIONS WiLL BE

206 +EVEN ’ .

287 .

208 JDEFINITIONS FOR TRAP SUBROUTINE CALLs

209 $POINTERS TO SUBROUTINES CAN BE FOUND

210 $IN THE TABLE IMMEDIATLY FOLLOWING THE DEFINITIONS

211 )

212 FRMAMNIA I AU OIS0 B0 AR 0000 BT OO

213 . 1]

214 ¢01339 +TRPTABS

213 164409 SCOPESTRAP+0 JCALL TO SCUPE LOOP AND ITERATION HANDLER

216 631338 293576 +SCOPE )

211 104491 SCOP1=TRAP+1 $CALL TO LOOP ON CURRENT DATA HANDLER

218 8e1332 @#83736 .SCOP1 |

219 194492 TYPERTRAP+2 jCALL TO TELETYPE OUTPUT ROUTINE

220 901334 DB3766 «TYPE : )

221 194493 : 1Ns'rku'mnn sCALL TO ASCII STRING INPUT ROUTINE

222 ©21336 0804050 «INSTR

222 104404 wsrzn:ranpu $CALL TO INPUT ERROR HANDLER

224 891340 Ppa154 +INSTER T i

225 164405 PARAMETRAP+5 ;CALL TO NUMERICAL DATA INPUT ROUTINE

226 001342 PR4174 +PARAN

227 124406 SAVDSI’IRAP+6 . ;CALL TO REGISTER SAVE ROUTINE

228 ©u1344 Bva3T4 SAVES . )

229 104427 Rssos:rnpn ;CALE' TO REGISTER RESTORE ROUTINE

230 B01346 084434 +RESUS

231 104410 CONVRTRTRAP+19 ;CALL TO DATA OUTPUT ROUTINE

232 e21359 ©BII66 +CONVRT )

233 104411 CNantnAPm 3EALL TO DATA OUTPUT ROUNTINE WITHOUT CR/LF,

234 PO1352 BP44T72 )

235 104412 Hsran-rhApnz ;CALL TO ISUE A MASTER CLEAR

236 291354 B85466 +MSTCLR :

231 . 194413 DELAYSTRAP+13 3CALL TU DELAY

238 91356 E£85436 +DELAY . .

239 104414 ROMCLK=TRAP+14 $CALL TO CLOCK ROM ONCE

24y  £Y1360 PUS504 +ROMCLK i

211 104415 DATACLKETRAP+15 ;CALL TO CLK DATA

242 $01362 PUS5SS2 «DATACLK . )

243 194416 TIMERSTRAP+16 3CALL TO DELAY A CLUCK TICK

244 001364 BYSLLE +TIMER ' N

245

246 3

237 JIREERNR, 1] » (222223 * *
DZDMG  MACY1t 33(1¢46) 11«JUL-77 12:11 PAGE 7 PAGE: @923
DZUMG,P11 22-APR=77 29:29 PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS. :

248 3DOMC11 CONTROL INDICATORS FOR CURRENT DMC11 UNDER TEST

249 ;

258

251 801366 BYIYDD STATI: @

752 @21370 @#vPOOR STAT2T @

253 621372 ¥¥890Q STAT3T ©

5%

25% ;OMC11 VECTOR AND REGISTER INDIRECT POINTERS

256 ! b -

257

258 791374 @voboe DMRVEC: @ jPOINTER TO DMCii RECEIVER INTERRUPT VECTUR

259 @21370 PDOVDR DMRLVL: @ JPOINTER TO DMCii RECEIVER INTERRUPY SERVICE PS

263 PO1400 #P09AD nuryEE: @ ;POIMTER TO OMCIl TRANSMITILR INTLRAUPT VECIOK

20l 091422 202000 DMTLVL: @ ;POINTER TO DMC11 TRANSMITTER INTERRUPT SERVICE PS

262 pO14Vs  @I0VOO DMCSR @ ;POLNTER TO DMCi1 CONTROL STATUS REGISTER

263 $91406 PPVLRD DMCSRR} @ ;POINTER TG DMCi1 CUNTROL STATUS REGISTER HIGH BYTE.

264 €31410  QwoL00D DMCTLE © sPOINTER TO DMC11 CUNTOL OUT REGISTER ~

265 §21¢12 DPYBOOY DMPO4L @ ;POINTER TO DMC1i PURT REGISTERUSEL™4)

266 POL414  UVBOOD DMPOSE o $POINTER TO DMCi) PURT REGISTER{SEL 6)

267

268 3TEMP STORAGE

269 jeenerennanan

270

271 Po1416 PVOVDO TEMPY @

272 801469 oE 44D

273

274 3DMC1t STATUS TABLE AND ADDRESS ASS1GNMENTS

275 jm-- :

276

217 4991509 21509

278 801500 DM, MAP

279 901530 peavel DMCRé®: .BLKW 1 FCONTROL STATUS ReGLSTER FOR DMC1: NUMBER ¢¢

280 ©B31592 pavoal DMS190s BLKW 1 ;VECTOR FOR DMC11 NUMBER Bw

28t 821504 DoYIDL DM52083 ,BLKW 1 -DD(’:MP LINE® FOR DMC11 NUMBER ov

282 ©91506 DYdwel LMS300: BLKW 1 '3RD STATUS WORD

293

484 BO1S12 694801 UMCRO1: ,BLKW 1 FCONTROL STATUS REGLSTER FOR DMC11 NUMBER #1

285 e721512 gwevel DM5101: (BLKW 1 FVECTOR FUR DMC11 NUMBER @1

286 201514 Boveesl DMS20813 ,BLKW 1 FDDCMP LINES FOR DMC11 NUMBER 01

287 WOLS16 30001 DMS30is BLKW 1 33RD STATUS WORD

294

289 ©O1520 Bovnol UMCROZ: ,BLKW ) jCONTROL STATUS REGISTER FOUR DMC11 NUMBER ©2

290 PO1S22 $00001 OM5102% BLKW 1 $VECTOR FUR DMC11 NUMBER 2~

291 ¥91524 490v01 DMS8202: .BLKW 1 FUDCMP LINES FOR UMCI1 NUMBER 92

€92 331526 Q209001 DMS302: BLKW 1 73RD STATUS WORD

293

2934 91530 Puaedt DMCRO3: ,BLKW 1 $CONTROL STATUS REGISTER FUK DMCL1 NUMBER 03

295 491532 89091 DMS103: ,BLKW 1 ;VECTOR FUR DMC11 NUMBER ©3

295 681534 Jrdvdl UMS203: .BLKW 1 ;DDCMP LINE® FOR DMC11 NUMBLR 43

297 $4153v 42081 DMS3033 ,BLKW ;3RD STATUS WORD

298

299 141540 yaAdwal DMCRO4: ,BLKW 1 ;CONTROL STATUS REGISTER FUK DMC11 NUMBER 24

e ¥91532 Aandt DMS1043 ,BLKW 1 FVECTOR FUN D™C11 NUMBER 24

3¢l $a1S43  @Boveol DMS2043 ,BLKwW 3 FOUCMP LINES FOR DMCI1 NUMBER o4

102 w1546 d0wal DMS304y HLKW ;3KD STATUS hORD

vl
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PARAMETERS, VARIABLES, AND TRAP CALLS.

"PROGRAM

DMCRES:
DMS1083
DMS205 2
DMS3U5:

DHMCROG?
PLEIUALE]
DME285:
DMS386:

DMCROT2
LESCH
pus287s
DM5387:

DMCR103
DMS1183
DMS21#3
DMS3163

DHCR113
DMS1113
DMS2113
DMS3113

DMCR123
DpMs1123
DHMS2123
DMS3123

DMCR133
DMs1133
DMS2133
DMS3133

DMCR143
DMs114:
DMS2142
DMS314:

DMCR1S:
DMS115:
DMS2153
DMS3153

DMCR16:
DM51163
DHS2163
DMS3163

DMCR172
DHMS1173
pMs217:
DM§3173

DH,END2

JBLKH
JBLKW
JBLKH
«BLKW

+BLKW
«BLKN
+BLKW
«BLKW

«BLKH
«BLKW
o BLXwW
+BLKW

oBLKW
«BLKH
«BLKW
+BLKNW

<BLKa
+«BLK#W
«BLKW
«BLKW

«BLKW
+BLKW
+BLKW
«BLKW

-BLKw
+BLKW
«BLKW
«BLKW

BLKK
«BLKW
+BLKW
JBLKR

.BLKW
«BLKW
«BLKW
«BLKW

JBLKK
+BLKd
+BLKH
+BLKW

+.BLK#W
+BLKwW
«BLKW
«BLKK

©#e00v9

i

AB

R e e R e N  E h l E

- g

Lk

PAGE: 0024
S+ AND TRAP CALLS, )

jCONTROL STATUS REGISTER FOR DMC11 NUMBER @5.
JVECTOR FOR DMC11 NUMBER 95 :

;DDCMP LINES FOR DMC{1 NUMBER 85

;3RD STATUS WORD

;CONTROL STATUS REGISTER KOk DMC11 NUMBER ¢&
:VECTOR FOR DMC11 NUMBER 86~ CT
;DDCMP LINES FOR LMC31i NUMBER a6

$3RD STATUS WORD

;CONTROL STATUS REGISTER FOR DMCil NUMBER @7
;VECTOR FOR DMC1i NUMBER 87

FDDCHMP LINES FOR DMC1i NUmbeR 87

$3R0 STATUS WORD

7CONTROL STATUS REGISTER FOR DMC11 NUMBER 1@
$VECTOR FOR DMC11 NUMBER 10~ -
sDDCHP LINE® FOR DMC1i NUMBER 10

33RD STATUS "WORD

;CONTROL STATUS REGISTER FOR DMC1i NUMBER i1
sVECTOR FOR DMC11 NUMBER 11

;DDCHP LINE¥ FOR DMCii NUMBER 11

13RD STATUS WORD

7CONTROL STATUS REGISTER FOR DMC33 NUMBER 12
s VECTOR FUR DMC1i NUMBER 12~ )
3DDCHP LINE# FOR DMC11 NUNBER 12

33RD STATUS WORD -

-

sCONTROL STATUS REGISTER FOR DMC11 NUMBER 13
$VECTOR FOR DMC11 NiMBER I3~

;DDCMP LINE® FOR DMC11 NUMBER 13

33RD STATUS WORD

3CONTROL STATUS REGLSTER FOR DMC11 NUMBER 14
$VECTOR FOR DMC1! NUMBER 14~

7DDCMP LINE# FOR DMC11 NUMBER 14

33RD STATUS WORD

-

3CONTROL STATUS REGISTER FOR DMC11 NUMBER 1%
3VECTOR FUR'DMC11 NUMBER 15~

sDDCMP LINE® FOR DMCii NUMBER 15

$3RD STATUS WORD  ~

3CONTROL STATUS REGLSTER FOR DMC11 NUMBER 36
;VECTUOR FUR DMC11 NUMBER i6 -
FDDCMP LINE# FOR LMC11 NUMBLR 16

;3RD STATUS WORD

FCONTROL STATUS REGISTER FOR DMC11 NUMBER 17
:YECTOR FOR DMC1i NUMBER 17

3DDCMP LINE* FOR DMC11 NUNBER 17

33RO STATUS WORD  ~

PAGE: 99025

$OMC11 PASS COUNT AND ERROR COUNT TABLE

CNT MAP:
PACTAOL
ERCTOO:

PACTO1:
ERCTOI:

PACTOZ:
ERCTOZ:

PACTO3:
ERCTD3:

PACTO4:
ERCTD4S

PACTYS ¢
ERCTOS:
PACTOOS
ERCTO6:

PACTO7:
ERCTO73

PACT10:
ERCTi03

PACT113
ERCT113

PACT!Z:

PACT13:
ERCT13:

PACT14:
ERCT14%

PACT15:
ERCT15:

PACT1b:
ERCTi6:

PACT17:
ERCT17:

D ® LN o ®

o ® o% L e N

s e R o

Lo

$PASS COUNT FOD DMC11 NUMBER 08

FERROR COUNT FOR DMC11 NUMBER 80

;PASS COUNT FOR DMC11 NUMBER 01
FERROR COUNT FOR MC1{ NUMBER 01

PASS.COUNT FOR DMCL1 NUMBER 62
FERROR COUNT FOR DMC11 NUMBER 02

3PASS COUNT FOR DMC11 NUMBER 93
FERROR COUNT FOR UMC11 NUMBER 83

7PASS COUNT FOR DMC11 BUMBER 04
FERROR COUNT FOR DMC11 NUMBER 04

7PASS COUNT FOR DMC11 NUMBER @5
SERROR COUNT FOR UMC11 NUMBER 95

$PASS COUNT FOR DMC1i NUMBER @6
JERROR COUNT FOR DMC11 NUMBER 26

$PASS COUNT FOR DMC11 NUMBER @7
FJERROR COUNT FOR DMC11 NUMBER @7

§PASS COUNT FOR DMC11 NUMBER 19
$ERROR COUNT FOR UMCI1 NUMBER 18

§PASS COUNT FOR DMC11 NUMBER 11
;ERROR COUNT FOR UMC11 NUMBER 11

;PASS COUNT FOR DMC11i NUMBER 12
$ERROR COUNT FORn UMC1t NUMBER 12

#PASS COUNT FOR DMC11 NUMBER 13
ERROR COUNT FOR LMC11 NUMBER 13

7PASS COUNT FOR DMC11 NUMBER 14
FERROR COUNT FOR UMC11 NUMBER 14

$PASS COUNT FOR DMCL1 KUMBER 15
FERROR COUNT FOR UMC11 NUMBER 15

7PASS COUNT FOR DMCL1 NUMBER 16
FERROR COUNT FOR UMC11 NUMBER 16

;PASS COUNT FOR DMCl1 NUMBER 17
FERROR COUNT FOR LMC11 NUMBER 17
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FORMAT OF STATUS TABLE
15 14 13 1z 11 10 ©9 @8 ©7 96 25 @94 p3 02 ©1 ©O
1 1 1 1 ¢ 1 1 1 1 1 1 1 31 1 I 1 1I
IC 0 N T R 0 L R E 6 I s T E RI1 CSR
I 1 1 1 1 1 I 1 1 1 1 1 3 1 1 1
1 I 1 I 1 I I 1 I 1 1 I I 1 I I 1
I#«#Islw#sle]slelsIs & V E C T 0 R =1 STATY
*r 1 1 1 1 1 @ ¥ 1! I r ! 1 1 1 1 1
1 r 1 1 1 1 1 I I 1 1 ®1 1 1 1 I 1
I» B M A D D #Is L 1 N E s 1 STAT2
r r r r 1 1 1 I 1 1 1 1 1 1 I 1 I
1 I 1 1 1 1 1 1 1 1 1 % 1 I 1 1 1
1 I 1 1 1 1 1 1 1 1 1 I I Isxlwl] STAT3
I r 1 r 1 1 1 I 1 1 1 I 1 1 1 1 1
DEFINLTION OF FORMAT
CSR: CONTALNS DMC1y CSR ADDRESS
STAT1: BITS ¢@-¢8 IS DMCi] VECTOR ADDRESS
BITi15%1 MICRO-PROCESSOR HAS CRAM
BIT15%0 MICRO=PROCESSUR HAS CROM
BITi14%1 77?7 TURNAROUND CONNECTOR IS ON
B8IT14=9 NO TURNAROUND CONNECTOR
BIT13=@ LINE UNIT 15 AN M8201
BIT1321 LINE UNIT IS AN MB202
BIT12%] NO LINE UNIT
BITS ©9-11 IS DMC1y BR PRIORITY LEVEL
STAT2: LOW BYTE IS SWITCH PAC#1 (DDCMP LINE NUMBER)
HIGH BYTE 1§ SWITCH PAC#2 (BMB73 BOUT ADD) ~
STAT3: BITO=1 LO FREE RUNNING TESIS ON KMC
(MUST BE SET TO A OWE MANUALLY (PROGRAM DZDMI ONLY]) .
KMC MUST HAVE MICRO~CODE WRITTEN FROM RUNNING
D2DMG TEST 2 FIRST
BITi=1 UMCI1=AL LOCAL HIGH SPEED MICRO-COUE
BITisY DMC11-AR REMOTE LOW SPEED MICRO=COOE
DZDMG  MACY1l 34(1046) 11=JUL=77 12:11 PAGE 11 PAGE: 2027
DZDMG, P11 22=APR=77 89229 "PROGRAM INITIALIZATION AND START UP, :
468
463 ;PROGRAM INITIALIZATION
479 ;LOCK OUT INTERRUPTS
471 3SET UP PROCESSOR STACK
472 3SET UP POWER FAIL VECTOR
473 3CLEAR PROGRAM CONTROL FLAGS AND COUNTS
474 3TYPE TITLE MESSAGE
475
476 242002 ¥12737 0Y0340 177176 +STARTI MOV #340,PS 7LOCK OUT INTERRUPTS
477 992019 812786 @9128@ MOV #STACK, SP 1SET UP STACK
478 892014 012737 @05336 000V24 MoV #.PFAIL, 0924 $SET UP PUWER FAIL VECTOR
479 £92022 213737 01319 PO13it MOV DMNUM, SAVHUM ;sAVE NUMBER OF DEVICES IN SYSTEM,
198 De223° 245037 @iddio CLk SHELG ;CLEAR SOFT TYPEQUT FLAG
181 P32934  1p5¢37 901325 CLRB ERRFLG ;CLEAR ERROR FLAG
482 ©02049 135037 001327 CLRB Qv FLG ;ZERO QUICK VERIFY FLAG
483 292044 212737 uP1470 061320 MOV #0M.MAP-18,CREAM;GET MAP POINTER,
484 202052 312737 @B1676 001322 MOV #CNT MAP=4,MILK ;GET PASS CUUNT MAP PUINTER
485 #2060 912737 100000 001316 MOV #BIT15,RUN ;POINT POINTER TO FIRST DEViCE,
486 722266 P12709 001702 MOV BCNT,BAP,RQ A
487 992072 205920 2383 CLR (ROJ+ sCLEAR TABLE
498 902074 V22790 €02002 CMP #CNT,MAP+100,R0 ;DONE YET?
399 ©22108 3v1374 BNE 238 ;KEEP GOING
498 992122 3e5¢37 ©01234 CLR LSTERR 'CLEAR LAST LRROR POINTER
491 202196 12737 909201 BV1226 MOV #1,TSTNO ;SET UP FOR TEST 1
492 992114 912737 002092 001214 MOV $.START,RETURN ;SET UP FUR POWER FAIL BEFORE
493 3TESTING STARTS
493 922122 B13746 @PB206 MOV @86, =(SP) ;SAVE CURRENT VECTORS
495 P02126 @13746 BVOVB4 MoV e14,=(5P) H
496 B02132 12737 002166 PUBYR4 MoV 165,004 $SET UP FOR TIMEQUT
497 892143 12737 177578 e01202 MoV $177570, SWR 3JSET SWR TO HARD SWR ADDRESS
498 802146 12737 177578 ooe1208 MOY #17757¢,DISPLAY ;SET DISPLAY TO HARD SWR ADDRESS
499 92215% 922177 177777 17742¢ cap #=1,@86R REFERENCE HARDWARE SWITCH REGISTER
500 42162 301402 BEQ 6842 71F 2 =1 USL SOFT SWR ANYWAQ
561  BU2161 200407 BR 7% ;Ir IT EXISTS AND NOT = =1 USE HARD SWR
Su2 ©82166 822626 682 cHp (SP)+,(SP)+ 1ADJUST sTACK
563 942174 ©1213T @o01l6 901202 MOV ¥SWREG, SWR $POINTER TO SOFT SWR
S¢4 42170 P12737 @02174 00l268 MOV 1015PREG, DISPLAY; POINTER TO SOFT DISPLAY REG
SuS  BY¥2294 12637 @00004 782 MOV (SP)+, 004 ;RESTORE VECTORS
506 BY2214 012637 POIBE6 MOV (SP)+,0k6
ST  e82211 105737 91324 TSTB INIFLG ;HAs INITLALIZATION BEEN PERFORMED
568 Q02224 $41036 BNE 208 sBR IF YE§ ~
S¢9 892222 822137 983522 puYRv4d2 cMp $SENDAD, 9842 sIF ACT=11 AUTOMATIC MODE, UON’T TYPE Ib
SI0 822239 961402 BEG 208 i
S11 W92232 101442 @Y1IvEs TYPE ¢MTITLE 3TYPE TITLE MESSAGE
512 99223v  pa3i3T  BuUT606 208 JSR PC,CEKSHR ;CHECK FON SOFT SWR
513 892242 (17737 176731 001236 MoV @SWR, STRTS™ 3STORE STARTING SWITCHES
514 1192250 365737  @vuv42 TST Rp42 718 II RUNNING IN AUTO MOUE?
515 ©4225% 391402 BEQ o4t 3BR IF NO
Sio  #022506 (75037 941236 CLR STRTSW 7IF YES, CLEAR SWITCHES
SI7  ©02262 32737 @nevel  Bw1lle BIT $5WOD, STRTSW ;1F SWoysl, QUESTIONS ARE ASKED,
S18  BY2275  #e1412 BNE 178 $BR IF Swhoo=i
StY  ©42272 195737 €s123e TSTH STRTSH ;BITT=172
520 942275 140007 &PL 173 ;BR LF Swo7=0
521 @42301 345737 @213vb 151 OMACTY ;ARE ANY DEVICES SELECTED?
S22 MA23¢V Lataps BNE ios’ shi IF YRS
523 DY2306 193132 627154 TYPE,  NOALT jNL LEVICES SELECTED,



DZDMG  MACYI1 32(1¢16)
DEDMG, P11 22=hPR=T7
524 092312 30008
525 va2311 299776
526 902316 804737
527 992322 105737
526 ‘$62326 ©4i4i6
529 wa2332 1065737
530 ¥9233% 109431
531 922336 232737
532 3023384 301423
533 992346 03324
534 #92359 895137
535 J92354 134402
536 322364 812724
537 022304 810437
538 #92370 p12837
539 992374 Bo141t
530 202376 $12437
541 902402 012437
542 6236  p12437
543 982412 104431d
544 902414 587454
545 32416 @vd762
546 32420 212792
547
548
549
558
551
552
553
554
555
556
557
558
559
569
561
562
S63 V92424 813746
564 $42438 p13746
565 UA2434 Be5937
566  $42440  @B5037
567 ©32%4%1 355485
568 3242446 (11037
563 032452 ©¥1564
570 0082454 #5745
571 492456 581085
572 192160 332769
573 DJ2166 Fr1061
574 992473 B09404
575 932472 032766
576 942500 IN1454
517 892542 $12137
578  @32519 95785
579 832512 391983
DZDMG  MACY11 38(1946)
DZOMG,P11 22-APR=77
586 ¢32514 $12783
581 932528 232432
582 992522 212783
583 922526 12702
534 V2532 p12781
58S 322536 Ge5711
585  J02540 111204
587 £32512 @60421
S68 992541 @B95291
589 dd2540 B4Rl
590 $22550 905733
591  1¥82552 o137t
592 922554 212737
593 892562 312137
594 332566 BoS785
595 $22572 @41095
596 282572 332760
597 @3260¢ B01914
538 $42082 Bed404
599 @22004¢ B32760
600 922612 901407
b0l #3261§% poSTiL
602 @82616 220137
6u3 422622 o141l
bod 242624 362731
695 42634 URT56
bve 932032 pP62780
60l 492636 11437
648 PB2642 341470
609 ¥82644 300759
510 002646 E62706
611 922652 g62/37
612 202669 w1937
613 222668 01457
614 922666 13791
615 902672 BYdI35
616 992674 122243
617 wd2676 PUendz
618 432750 ¢95737
617 $o2701 01011
620 @9276b 134432
621 (02713 87223
622 292712 ¢12737
623 902723 183411
624 $22722 902778
625 02724 103402
626 592726 £07217
627 422734 312737
624 982730 212137
629 92742 104419
634 K3273% J82776
631 ©22746 305185
632 442752 921403
€33 @s2152 141402
638 €72754 297328
635 342756 gwdiIz

11=J0L=77

€9:29

019512
901324

221236
439426
¥B1324
206224
2215028
641246
021259
291252

201254
291256

081500

000034
P2a0206
260006
901252

921404

100002

10g029

032674

11=JUL=77

29:29
202096
800210

vo30v10
160010

002709
003022

1200069

1002v0

1404
2000610
820019
901424

850010
899914
ev13a4

8o3022

001252

992700

177777
PY1262

22123¢

2936982

240402

200vp4

doeve4

20089862

6¥9VB2

203922

v41276

891252
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INITIALIZATION AND STARY up,

HALT :STUP THE SHOW

BR =2 :DISQUALIFY CONTINUE SHITCH
17s¢ JSR PC,AUTO,51ZE 3GO DO THE AUTO SIZE
1683 TSTB INIFLG sFIRST TIME?

BEQ 218 $BR IF YES

1s18 STRTSH $IF USING SAME PARAMETERS ogur TYPE Map

BMI 18

B1T #8ITi1iDiTZ,STRISW; IS TEST MU, OR LOCK SEL&CT

BEQ 24 - sIF NO THEN TYPE srirus

BR 1$ ;1F YES DU NOT TYPE STATUS
2182 coM INIFLG pSET FLAG’
2483 TYPE + XHEAD s TYPE HEADER

HOV #OMBAP, R4 ;SET POINTER
Ss3 MOV R4, TEMPY ;SET ADDRESS

#ov (R4) ¢, TEMP2 $SET CSR

BEQ 15 ) 3ALL DONE IF ZERO

MOV (R4 )+, TEMP3 ;SET STATL

MOV (R4 J+,TENPY 3SET STAT2

MOV (R4 )+, TEMPS ;SET STAT3

CONVRT : ;TYPE OUT STATUS MAP

XSTATQ 3

BR E1]
183 MOV #0M . MAP, RD ;R@ POINTS TO STATUS TABLE
JIRNESREEN AR E *RE * *

33#AUTO SIZE TEST

8028

33#THIS TEST VERIFYS THAT THE DMC11S AND/OR KMC11S ARE AT THE CORRECT FLOATING

3;#ADURESSES FOR YOUR SYSTEM, IF THIS TEST FAILS, IT 1S NUT R HARDWARE ERKOR,

, #CHECK THE ADDRESSES OF ALL FLOATING DEVICES (DJ,0H,DQ, DU, DUP, LK, DMT, DZ,KMC),

,--Ir THERE APE NO OTHER FLOATING DEVICES BEFORE THE DMCii, THE FIRST
1:#DMC11 ADDRESS IS 760@7d, KMCii IS 760118. RO DEVICE 5HOULD EVER BE AT
3 s#ADDRESS 769000, THIS TEST MAY REQUIRE 2 UR MORE ATTEMPTS 'TO GET THE

3 3#RIGH? ADDRESSES, AFTER YOU HAVE CHANGED THE ADDRESS TO WHAT IT TOLD
$3#Y0U THE FIRST TIHE, 1T MAY COME BACK AND TELL YO0 A DIFFERENT ADDRESS
$3*THE NEXT TIME YOU RUN IT, PLEASE HAVE PATIENCE, THE FINAL ADURESS
,,uwILL BE CORRECT (AS LONG -AS ALL DEVICES IN FRONT OF THh DMC'S ARE

3 79CORRECT) ,

123 * * * L 22 2] * * * * *

MoV @r4,=(5P) $SAVE LOC 4
Mov a6, ~(SP) #SAVE LOC 6
CLR @6 ;CLEAR VEC+2
CLR TEMP3 $CLEAR FLAG
CLk RS sR5X@=DMC, R5z=13KHC
AUSTRT: MOV (Re) ,DHCER ;GET NEXT DMC CSR
BEQ AUDONE : $BR IF DONE
TST RS $DMC OR KMC?
BNE 15 3BR™IF KMC
8IT $BIT15,2(R0) sCHECK FOR UMC CSR
BNE SKIP $SKIP IF NOT DMC
BR 28 ;ITS A DMC SO CONTINUE
18 81T E8IT1S;2(RA) sCHECK FOR RMC CSR
BEQ SKIP $SKIP IF NOT XMC
283 MOV ¥NODEV,@#4 -  ;SET UP FOR TIMEOUT
TST RS ;DMC OR KkNC?
BNE 3s 3BR IF KNMC
13 PAGE?
INITIALIZATION AND START UP,
MOV $6,R3 7R3 IS COUNT OF DEVICES BEFURE DMC:
BR 48 3Go ON T .
3ste MOV ¥18,R3 3R3 IS COUNT OF DEVICES BEFURE KMC
LTH MOV $OEVTAB, R2 ;R2 15 DEVIUE TABLE PONTER
MOV $160019,R1 ;START WITH ADDRESS 168019
FLOAT: TST [4.38) sCHECK ADDRESS IN R1
" MOVB (R2) /R4 ;1P NO TIMEDUT, GET NEXT ADDRESS
ADD R4,R1 sIN R1 :
INC R1 s
BIC R4, R} :
5T R3 ;ANY MORE DEVICES TO CHECK FOR?
BNE FLOAT 3BR IF YES
MOV ¥ERR, 04 30K ONLY DMC’S ARE LEFT, SET UP FUR T1MEOUT
MOV R1,XLOC ;SAVE FIRS1 DMC/KMC ADDRESS®
[31] ST RS ;Dnc OR KMC?
BNE 15 $BRIF KMC
BIT #BIT15,2(RO) ;CHECK FOR DMC CSR
BNE SKIP 38K1P 1r NOT DMC
BR 28 :ITS A DMC SO CONTINUE
1832 BIT ¥BIT15,2(R9) ;CHECK FOR KMC CSR
BEQ SKIP ~ sSKIP IF NOT KMC
253 ST (R1) JCHECK DMC ADDRESS
CNp R1,DMCSR
BEQ oKk
ADD #10/R1 3GET NEXT DMC ADDRESS
BR FY 300 IT AGAIN
SKIP:  ADD ¥10.Re ;SK1P TO NEXT CSR IN TABLE
MOV (R@),DMCSR ET NEXT CSR ’
BEQ AUDUNE ~ R I¥F UONE
- BR Fy : $ELSE CONTINUE
OKs ADD #10,R0 ;SK1P TO NEXT DMC CSR
ADD #19,XLOC ;UPDATE EXPECTEU DMC/KMC ADWRESS
MOV (R@),DMCSR :GET NEXT DMC/KMC CBR
BEQ AUDONE ~ 3BR IF DONE
MOV XLOC,R1 GET EXPECTED DMC/KMC ADDRESS
BR F
NODEV: CMPR lgg;.g ={R2} DEC B2
RTI )
ERR? TST TEMP3 -CchK FLAG IF = 9 TYPE HEAUER
BNE 15 °SK1P HEADER
TYIPE ;t!FEour HEADER MESSAGL
CONERR ;CONFIGURATION ERRORYJY
MOV $ERR, SAVPC ;SAVE PC FOR TYPEUUT
CNVRT ;TYPE QUT ERKOR PC
ERRPC ;
TYPE -TXPE RESI UF HEADER
. CNERR
MOV #=1,TEMP3 -ssx FLAG S0 1T ONLY GETS TYPED ONCE
183 HOY R1,SAVK1 FSAVE K1 FOR TYPEOUT
CONVRT
CONTAB sTYPE CSK VALUES
TST RS ;DHC OR KMC ?
bNE s $BR 1F KMC
1YPE
DMCM

BR 46 sCONTAINUE

0029
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636 202700 104402

637 92762 57339

638 232764 322626

639 322766 @08727

640 ©02770 2P0

641 w2772 06 292

642 ©22774 p01276

643 ©02776 BYI00O2

644 0O3622 006 204

645 893092 Pv3V22

646 913004 006 092

647 033026 ¥01494

648 933010 207

649 9233011 017

650 903012 037

651 ©#33213 037

652 ©v3014 837

653 @a3015 097

654 @33B16 ve?

£S5 903917 027

656 ©03r24 287

657 203922

658 923322 302099

659 993024 #BBSTO5

663 923026 @Bo120%

661 ®63430 012795 177777

662 233034 ¢12700 @U1509

663 9039428 JuD6R2

664 323042 B12637 QYIO0V6

665 Q#3046 812037 000B04

666 @U3A52 932737 P0E01Y PO1236

667 343060 BO1422

668 803062 124402 006144

669 983065 Y5000

670 ©823970 ©@20000

671 @93872 p27737 176104 ©01312

672 @431¢2 101404

573 343102 124492 996025

674 993106 PsOUID

675 993112 g22776

676 993112 817737 176064 001306

677 283123 e13782 pe13ec

678 903124 220400

679 233126 3127928 pOG300

68y 943132 412721 908302

681 893136 914120

682 Qd3140 30SH21

683 ®93142 p22021

684 @93144 022700 VY1000

685 W23153 Bu1372

686

687

683

689

692 B#83152 912706 01299

691 @03156 P13746 PORYIo
DZDMG  MACY11 3J(1¢46) 11=JUL=77
DZDMG, P11t 22«AbR=17 ©9:29

632 853162 @13746 0800004

6393 993166 09SO0

634 943174 $12737 B03234 00004

695 243176 $95037 200006

€36 943222 385120

697 393204 ¢72/3@ 151776

698 043210 £o1374

699 943212 162790 007776

702 W9321o 13037 @9130%

Tl ©43222 (12637 ¢0e294

12 903226 $12637 800906

Tal $U333L wediid

708 003231 (22626

705 ©93236 162703 020904

76 943242 102733 9VT176

721 993245 P227190 @300

Tu8 903252 Pe1361

709 9932584 12703 937409

716 903269 PeelS6

711 803262 ©12737 990340 177776

712 ©03275 932737 000994 ©01.36

713 943276 PU1411

714 933360 104992 AG60V43

715 €233ud 812737 002240 603612

7116 983312 ¢12737 900240 003614

717 993320  Prd496

718 93322 313737 003739 903612

719 8233338 1373) 023732 Q03614

726 ©903336 212737 010066 61214

721 923344 932737 pov0te2 BV1236

722 843352 2v1402

723 843354 10#4482 DOS5T755

724 083369 #eMTT 175639

12:11 PAGE

14
PPOGRAM INITIALIZATION AND START UP,
3s1 TYPE
KMCM
432 Cmp (SP)+,(sP)¢
BR 0K
ERRPC: 1
JBITE 6,2
SAVPC
CONTAB: 2
BYTE 6,4
XLoc
BYTE 6,2
DMCSR
DEVTAB: ,BYTE 7
«BYTE 17
WBYTE 7
.BYTE 7
BYTE 7
BITE 7
BYTE 7
BYTE 7
«BYTE 7
EVEN
XLOC: @
AUDONE: TST RS
BNE 18
MoV $=1/RS
MOV #DM ,MAP, RO
BR AUSTRT
183 MoV (SP)+, 086
MOV (8P +, 084
BIT #SW03, STRTSW
BEQ 3s
TYPE + MNEW
CLR RO
HALT
cup @SWR, SAVACT
BLOS 28
TYPE +MERR3
HALT ;
BR -2
283 MOV @SWR,DMACTY
MOV DMACTV, Re
RALT )
3s3 MOV #390,RO
MoV 1302,R1
483 MoV R1,(R@)+
CLR (R1j+ .
cup (Ro)+s (R1)4+
cMp #1090,Ro
BNE 43
;TEST START AND KESTART
H
.BEGIN: MOV #STACK, SP
MOV @86, =(2P)
15

12:11 PAGE
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INITIALIZATION AND START UP,

682

283

1953

182

3s:
452

583

woy
CLR
MOV
CLR
5T
cup
BNE
$uB
KOV
MoV
MOV
BR
CMP
sue
SUB
cwp
BRE
Moy
BR
i
BIT
BEQ
TYPE
MOy
MOV
BR
MOV
MOV
MOV
BIT
BNE
TYPE
JME

084, ~-(5P)
R

$28,044
(11

(RO)+
#157776,R0
65

$7776:R0
RO, MEMLLM
(SP)+,0¥4
(SPI+,846
109
(SP)+,(SP)+
#4,R0
$7776,RD
#30000, RO
78 )
#37400,R0
76

£349,PS
#BIT2,STRTSH

18

1 MLOCK

#NOP, TTST
#NOP, TTST+2
3s

BRW, TTST
BRX, TTST+2
#CYCLE,RETURN
#SW@1, STRTSW
5%

MR

@RETURN

PAGEY

;ADJUST STACK
;BR T0 GET OUT

:DJ
sDH
He
i
;bup
LK
3 DMC
Fhi
;KMC

;DMC?

3BR" IF KMC AND ALL DONE

;SET RS T0 =1 (KMC)

FRESET R@ TU START OF TABLE
16O DO KMC*S )
$RESTORE LOC 6

$RESTORE LOC 4

;SELECT SPECIFIC DEYICES??

3BR IF NO, :

;TYPE THE MESSAGE,

$ZERO DATA LIGHTS

;NALT FOR USER TO TELL WHAT DEVICES TV RUN
;15 THE NUMBER VALID?

;BR IF NUMBER IS oK,

3TELL USER OF INVALID NUMBER,
;ST0P EVERY THING,

;RESTART THE PROGRAM AGAIN,
;GET NEW DEVICE PATTERN
3SHOW [HE USER WHAT HE SELEUTED,
3CONTINUE DYNAMIC SWITCHES,
:PREPARE TO CLEAR THE FLOATING
;VECTOR AREA, 392-776 -
7START PUTTING "PC+i = HALT"

$ 1IN VECTOR AREA,

;POP POINTERS

;ALL DONE??

JBR IF NO,

#SET UP STACK
$SAVE LOC 6

PAGE:

3SAVE LOC 4

3START AT ©

3SET UP FOR 1IME OUT
;TO AUTOSIZE MEMORY
sCHECK ADURESS LN Re
318 1T AT LEAST 28K
3BR IF WO

:SAVE 2K FOR MONITORS
$BTURE MEMORY LIML1T
sRESTORE LOC 4
sRESTORE LOT 6
;CONTINUE

7ADJUST STACK

sGET LAST GOOD ADURESS
;SAVE 2K FOR MONITORS
;18 1T ¥K7 ~
3BR 1F NO
71F 9K DON®1 SAVE 2K

r

;LOCK QUT INTERRUPTS

jCHECK FOR LOCK ON TEST

;BR IF NO LOCK DESIRED,

;TYPE LOCK SELECTED,

;ADJUST SCOPE ROUTINE,

;SET UP TO LOCK

;CONTINUE 'ALONG,

7PREPARE NORMAL SCOPE ROUTINE

e83e

ev31

;LOCK NOT SELECTED, SET UP rOR NORMAL SCOPE LOOP

;START AT "CYCLE" FIND WRICH DEVICE TU TEST
;18 TEST NO, SELECTED? ~ T

sBR IF YES )

;TYPE R

}START TESTLNG
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7125 $END OF PASS

726 sTYPE NAME OF TEST

727 sUPDATE PASS COUNT

728 §CHECK FOR £XIT TO ACT=11

729 $RESTART TEST

730

731 43364 0992085 JEOP:  RESET jMAKE THE wORLD CLEAN AGAlNM,

73z 893365 $65437 001234 CLR LSTERR ;CLEAR LAST ERROR™PT

733 5383372 145937 9@1325 CLRB ERRFLG ;CLEAR ERROK FLAG

734 $93376 365237 ¢21230 INC PASCNT ;UPDATE PASS COUNT

735 883402 913777 @01230 17557¢ MOV PASCNT,8DISPLAY ;DISPLAY PASS COUNT

736 J03416 104402 905723 TIPE +BEPASS $TYPE END PASS

737 #93414 153482 600072 TYPE »MCSRX ;TYPE CSR

738 ©©3424 104911 023546 CHVRT  ,XCSR $SHOW 1T

739 £93424 194432 096183 TIPE 2MVECX ;TYPE VECIOR

740 93433 124411 003554 CNVRT 4 XVEC ;SHOW IT

741 #0313% 104402 226106 TYPE 2MPASSX ;TYPE PASSES

742 443440 104411 203562 CNVRT  ,XPASS ;SHOW IT

743 $93484 104482 06117 TYPE + MERRX ;TYPE ERRURS

744 993452 104411 ©03579 CNVRT  ,XERR $SHOW 1T

745 203453 ©13792 001322 MOV MILK,R® $GET POINTER TO PASS COUNT

736 €43169 513720 001230 MOV PASCNT, (RE)+ ;STORE PASS COUNT FUR THIS LMCI11

737 803464 213720 pO1232 MOV ERRCNT, (RO)+ ;s STURE ERROR COUNT FOR THIS DMCit

748 283374 95337 091314 DEC SAVRUM sARE ALL DEVICES TESTED? ~

739 083474 gorv17 BNE RESTRT $BR™IF NO, )

750 903476 312737 908377 001327 MOV $371,QV,FLG ;SET THE QULCK VERIFY FLAG,

751 $923504 p13737 091310 02e1314 MOV DMNOM, SAVNUM $RESTORE THE COUNT

752 893512 913781 020042 MoV 8%42,R1 ;CHECK FOR ACT=11 OR DDP

753 €93516 021496 BEQ RESTRT ;1IF NOT, CORTINUE TESTING

754 903520 BIBDYS RESET $5TOP THE SHOWe=CLEAR THE WURLD

755 993522 SENDAD:

756 W03522 44711 JSR PC, (R1)

757 ©93524 342242 NOP T

758 ©33520 009249 NOP

759 823533 399240 NOP

760 833532 222240 NOP

761 983534 ©12737 010060 891214 RESTRT: MOV #CYCLE,RETURN

762 993542 393137 810969 JMp CY¥CLE

763 883546 Josoo1 XCSR¢ 1

764 $83559 606 0o2 «BYTE 6,2

765 ©43552 3#1494 DMCSR

766 £v355% BuUe0d1 XVEC: 1

767 993556 004 0062 «BYTE 4,2

768 823560 991374 DMRVEC

769 03562 3C2es1 XPASS: 1 -

770 €93504 806 082 T JBYTE 6,2

771 ¢€93566 801230 PASCNT

772 803574 334001 XERR: 1

7713 883572 206 292 BYTE 6,2

17¢ ©83574 201232 ERRCNT

775

776 $SCOPE LOOP AND INTERATION HANDLEK

17 s - = -

778

779 w3576 34737 0@7606 .SCOPE3 JSR PC,CKSWR JCKECK FOR SOFT SWR

780 203682 2130616 MOV RO, (SP) ;SAVE RO ON THE STACK
DZDMG  HMACY11 30(19¢46) 11-JUL=T77 12811 PAGE 17 PAGE:
DZDMG.P11 22-APR=77 29329 "GENERAL UTILITIeS (TYPEOUT, ERROR, SCOPE, ETC)

75t #I3044 832777 ©40%08 175370 B1T $BIT14,@SWR s"LOOP ON THIS TEST"?

782 843612 341337 TTST: BEO 15 sBR IF NO, "(IF LOCK SWR1=1; THIS LOC =249)

783 £9361% Bov43? BR 38 ;GOTO 38 (IF LOCK Swéisi; THIS LOC =249)

784 993616 BHSI37 9€3734 ST DONE #WAS TKCSR DONE SET? a

785 603022 ©#1434 BEQ as $BR IF NO (LOCKED ON TEST)

786 993624 225437 003734 CLK DONE ;XES, CLEARFLAG :

787 833632 208415 BR 28 3GO TO NEXT TEST

789 J83632 332777 @v4008 175342 153 BIT #SH11,85WR ;DELETE ITERATION? (QUICK PASS)

789 ©23640 ga1¢tl BNE 28 $BRIF YES ~

790 B03b42 165737 Q01327 TSTB QV,FLG ;HAVE PASSES BEECOMPLETED?

791 Oe3b4e 391406 BEQ 28 ;BR IF QUICR PASS,

792 £8365d 9¥5237 001224 INC LPCNT ;UPDATE ITERATION COUNTER

793 @9363% ¢23737 991224 901222 cmp LPCNT, ICOUNT ;ARE ALL LTERATIONS DUNE??

794 903662 191414 BLOS 38 h $BR IF NOT YET

795 (63664 105637 PV1325 253 CLRB ERRFLG :PREPARE FOR NEW TEST

196 $23672 ©JI5637 PO122% CLR LPCNT™ ;START ICOUNTER AT ¢

797 93674 @05237 ©U1220 CLR LOCK i

798 @43702 0127137 002020 0901222 MOV #20, ICOUNT sRESET ITERATIONS

799 933766 013737 001216 PO1214 MOV NEXT,RETURN 3GET NEXT TEST

800 G03714 011602 382 MOV (5P),RQ ;POP R? OFF OF THE STACK

831 #3716 22026 POP25P :FAKE AN =RTI® T

802 @0372¢ 813701 £01404 MOV DMCSR, R1 2R1 CONTAINS BASE DMC ADDRESS

dp3 903724 Bre177 175264 JMP @QRETURN $G0 DO THE TEST -

Bué 3u373¢  Je1487 BRWg 1407 ) i

By5 I9W3732 Pres3? BRXZ 437

836 ©$v3734 990020 DONE: @

897

HoB JCHECK FOR FREEZE ON CURRENT DATA

809 ]

850

811 BO3736 QY1737 BUT6EE .SCOP1! JSR PC,CKSHR ;CHECK FOR SOFT SWR

12 993742 232/77 v%1000 175232 BIT #5009, @SWR ;1S SWO9=1(SET)?

813 843754 901405 BEQ 18 sBR IF NOT SET,

814 ©93752 905737 0901220 TST LOCK

815 ¥a3756  LV1402 BEQ 1$

1o 633768 813716 @A81220 MOV LOCK, €§9) :GOTO THE AUDRESE 1M LOCK,

#17 ud3704 #2092 183 RTL ;GO BACk,

CIL]

819 ;TELETYPE OUTPUT ROUTINE

820 : :

221

822 893706 Pl0546 .TYPE: MOV R5,=(SP) ;SAVE R5 UN THE STACK,

523 363770 B176a5  QURNA2 T omov 82(SP) /RS ;GET ADDRESS OF MESBAGE,.

821 ©6377% Ob2lob  BVYIE2  BYOVO2 ADD #2,2(5P) 3POP OVER AUDRESS,

825 B0V BUSTI3IT 10316 453 TST SWFLG $SOFT SWR MESSAGE?

826 P03396  Puleued BNE 18 ;1F YES TYPE IT OUT KEGARDLESS UF Swiz

827 wvid19 232177 @1uv0? 175164 BIT #5W12,@SWR NHIBIT ALL PRINT UUTZ? =~

R28  DVINLS  pPIlvi2 BNE 3s sBR IF NO PRINT OQUT WANTED (SW12=1)

W29 D420 145715 183 1518 (RS) ;15 NUMBER MINUS? (MSB=zi(BIi7))

839 ©04U22 193032 BPL 23 ;BR IF NUMBER LS PLUS

831 9443923 1643492 ©85672 TYPE +MCRLF STYPE A CR/LF!

¥32 924234 105177 11515% 283 TSTH WTPCSR sTTY READY?

833 ©24u3d 124375 BPL 28

K38 =paclo 112577 175159 MOVE (RSJ+;RTPDBF

B35 20tz 91357 BANE 43

P,

e x ix

8032

0933
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DZDMG  MACYI1 34(1046) 11=J0L=77 12311 PAGE
DZDMG,. P11 22=APR=17 #9129
837 344446 5020862
838
839
B840 V04454 018340
841  P04052 P19446
842 904954 317637 Q20004 804072
843 124062 0962706 200002 QB0YIB4
844 204070 104402
845 L4472 dvdeaR
846 94971 U12704 PYTSD2
841 294109 0127023 @V0VRT
948 004104 105777 175074
849 194110 100375
¥59 wodl112 117714 175970
851 04116 192714 000209
BS2 ©44122 122427 @60A15
853 94126 uvis1?
854 #£94138 105777 175054
855 204134 192375
856 w4136 917777 175444 175046
857 ©04144 05303
858 @04146 €d1356
859 804150 312604
868 304152 12693
861 804154 1314D2 QU5666
662 024160 010346
863 $93162 12446
864 B¥4164 202741
865 p04i66 p12604
866 V4170 812603
867 291172 08002
468
8673
870
871
872 ©04174 019546
873 V24176 010446
874 ©04200 516685 DYG004
875 004283 012537 0©A4364
876 6442168 12937 904366
8771 #p4218 212537 @24372
878 064220 112537 94372
879 ¢04224 112537 404373
682 894239 D10566 BPO0R4
881 €0%231 V5005
ER2  ¢04236 12704 07502
483  $44242 122714 @9001S
484 104246 NA1420
885 304250 121427 @800R6E
886 L4254 E02415
887 04256 121427 00RU67
888 004262 #4312
689 W4264 142714 ©POV60
892 oP4278 152405
891 $04272 122714 @VUA1S
B892 @#v4276 Br14p6
DZDMG  MACY11 3@tiede) 11=JUL=77 12:11 PAGE
DZDMG, P11 22~APR=77 89329 "GENERAL
493 894394  Ev638S
694 V4302 PU63PS
H9S  PN4304 VY6 3PS
€36 ©U43Cs w0762
897 901310 194404
898 008312 YuaIse
899
909
Yol
902
943 H9¥431% 820537 ©0O4366
901 PD4320 191373
9US L4222 ULS3T LUd3s%
996 04326 193779
97 204338 133705 904372
998  GV4331  We1365
993
91v
911
912 901336 313704 004370
913 ©@4342 810524
914 wuiiar 962795 @VIUe2
Y15 ©04350 125337 Y04373
916 14354 301372
917 ®03356 312684
918 Y1360 912685
1Y 834362 wI0vO2
920 ©01364 3060
921 k24366 V6DIOV
922 ©e43ITe  BoYYER
923 PY43IT2 34GCOY
924 264373
925
926
927
928
949 ¢9437¢ 016637 @BYYLs 0ALZT6
930
931
932
933 ©a44B2 DVESIT  WW1272
934 104406 £14437 901270
935 444812 19337 B81266
936 84416 ¢14237 921264
937 B64422 10137 901262
933 904426 HLOW3T  PY1269
Y39 904432  suevs2
948
941
942
943 W33t y137ar BUI260
984 w0484 DEITAL AML262
915 Metitt G13742 PU1264
916 9495, L13/03 PVI206
a7 EISE 413744 L1270
HEd G4 ley NITAS w1

RTI

;GO HOME

LINSTKE MOV
MOV
MoV
ADD
. INST1: TYPE
JMSG: T B
MoV
mov
183 TSTB
BPL
MOVB
6ICB
CcMPB
BEQ
283 TSTB
BPL
MOV
DEC
BNE
MOV
MOV
<INSTE: TYPE
MoV
MOV
BR
INSTR2: MOV
MOV
RTL

R3,=(SP)
R4, -(5P)
@4(SP),.N5G
#2,4(SP)

#INBUF, R4
17,R3
@TKCSR

18
@TKDBR, (R4)
#2090, (R4)
(R4I+,#15
INSTR2
@TPCSR

28

@TKLBR, @TPDBR
R3

13

(SP)+sR4
(SP)+sR3

P QN °
R3,=(SP)
R4, =(SP)
JINSTL
(SPY+ /R4
(SP)+,R3

;RESTORE R4
sRESTORE R3

JCONVERT ASCII STRING TO OCTAL

7

+PARAMI NOV
MOV

MoV

MOV

MOV

MOV

MOVE

MOVB

MOV

PARAM1§ CLR
T MOy

cmpB

BEG
183 CHPB
BLT

CHMPB

BGT

BICB
BISB
cHMPB

BEQ

19

RS, =(5P)
Ré,={SP)
4(SP),RS

(RS )+, LOLIM
(RS +/HILIM
(RS)+,DEVADR
(R5)+,LOBITS
(RS)+,ADRCNT
RS, 4(SP)

RS
FINBUF, R4
#150 (R4)
PARERR ~
(R4) P60
PARERR

(R4) 2467
PARERR

#68, (R4)
(R4)+,RS
#15, (R4)
LIMITS

UTILITIks (TYPEOUT, ERROR, SCOPE, EIC)

ASb

ASL

AsL

BR
PARERK: INSTER

BR

JTEST TO SEE IF NUMBER IS WITHIN, LIMITS

RS
R%
RS
1s

PARANL

3SAVE R3 ON STACK
$SAVE R4 ON STACK

LINITS: CMP
BRI
Cup
BLO
BITE
BNE

RS, HILIM
PARERR
RS, LOLLIM
PARERR
LOBLTS,RS
PARERR

JSTORE NUMBER AT SPECIFIED ADDRESS

MOV
183 MoV

ADD

DECB

BNE

MOV

MOV

RTI
LOLIM: @
HILIMP @
DEVADR: @
LOBITS: ©
ADRCNT=LUBITS+1

FSAVE PC OF TEST THAT FAILED AND RO=R5S '

DEVADR/ R4
RS, (R4)+
#2,RS
ADRCNT

18 ~
(SPl+,R4
(SPi+sRS

:
+SAVE5: MOV

4(SP)rSAVPC

$SAVE ROeRS

SVUS: MoV
MOV
MOV
MoV
MOV
MOV
RT1

RSy SAVRS $SAVE RS
R4,SAVRE ;SAVE R4
R3,SAVR3 ;SAVE RJ
R2,SAVR2 }SAVE R2
R1,SAVR1 7SAVE R1
R, SAVRY ;SAVE Ro
;LEAVE,

JRESTORE H@~=RS

+RESHY: MOV
MOV
MOV
MOV
MOV
Moy

SAVRE, RV fRESTORE RO
SAVRL,R1 SRESTORE ki
SAVR2,R2 ?RESTORE R2
SAVH3, R3 ;RESTORE K3
SAVRA, R4 sRESTURE R4
SAVRS,RS FRESTOR »5

FSAVE R7 (PL)

PAGE!
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949 UV4a64  #0IV02

953

951

952

$53

954 JO4466 144402 995672
955 DV44T2  F10946

956  '04474 J149146

937 ©Y4475  Bis3s6

958 8031500  ¢£10446

959 BY4582  G1¢546

96¢ 234504 217601 900012
%65 B84515 402766 DPUYBEZ DBLLLL
962 Gv4516 612137 04710
963 994522 112137 9¥4712
963 w¥4526 112137 884713
965 894532 313137 804714
Yob B04536 122737 000RC3 @v4T12
967 94541 PV10B3

968 J04536 842737 177408 604714
969 £94554 213784 904714
970 290456¢ 113795 6V4T12
971 p04564 512720 BP1416
972 504570 916483 N
973 84572 (42793 177776
974 704576 p62703 v@RVEY
975 ©04602 118320

976 @9460¢ ©VO241

977 ©U4686 EP6EB4

978 194614 PBO241

97y ¢84612 YV6VR4

984 04614 PUO241

981 ©B46i5 PVOLAS

982 2304620 BY5305

983 J94622 (#1362

984  PB4624 312793 197544
985 @0%633 114623

986 504632 105337 964712
937 394636 01374

988 994640 145737 004713
989 pY4531 BV143S

994 re46d6 112723 popese
$Si  ©B3ae52 195337 BU4TiS
992 p@46556 pB1373

993 BYa660 185913

991 904662 184482 BE7544
995 LV4666 295337 084710
996 (04672 41313

997 BvasT4 0512605

998  UR4675 12034

999 9e479¢ 412683

1469 4702 212001

1091 $234724 812680

1092 ©B4706 IBLEI2

1803 904719 3Y00GI

1004 04712 008036

DZDMG  MACY11 3@(1p46) 11=JUL=77 12311 PAGE
DZDMG, P11 22-RPR=77 99329 GENERAL

10€5 B4T13
1p96 934714 ©B22620

1067

1008

1ew9

1010

1011

1012
1013 -

1¢18 04716 011646

1815 994720 162716 @0OBO2
1010 084724 ¥17616 ©PVILD
1017 ©B4730 @96316

1918 §£04732 932716 177001
1619 Bp4736 m62/16 @81330
1020 04742 17616 0PYVRHS
1021 ©04746 200136

1922

1523

1024

1825

1226 £v4753 Q4737 807636
1027 V94754 032777 S10060 174220
1028 284762 01406

1029 ©0a764 105777 174220
1939 604779 19003

1931 24772 112777 000207 174212
1632 ©£95000 ©32177 020000 174174
1033 205006 ¢£a1105

1034 ©65919 321637 901234
1635 ®95%214 601404

1036 €¥5016 B11637 Pr1234
1637 65022 185037 B01325
1038  BV5¢26 1v4496

1039 5030 11685

1640 UD5032 162705 @UBNI2
1041 E65736 311504

1042 305040  QUb 34

1043 B05442 uo1504

1044 [ 05044 Q06304

1045 185215 242764 177901
1046 £USY52 {62184 027682
1047 985856 ©12437 65172
1048 895062 212337 0B5204
1€99 £25066 311437 405216
1050 ©8SeT2 185737 01325
1951 805476 prl4s3

1952 065100 (w5737 B95216
1953 95121 ©olble

1051 “05196 123492 ©P5672
1055 605112 104442 05672
1256 805116 005737 901224
1657 ©e5122 26102

1858 885124 141702 VY0142
1¢59 £95134 133392 P£i36139
1rev

B9133 11111 @BS33a

28 PAGE:
UTILITieS (TY¥PESUT, ERRUR, scopk, ETC)

RTI $LEAVE

sCONVERT OCTAL NUMBER TO ASCII AND OUTPUT TO TELEPRLNTER
; ¢

JCONVE: TYPE s MCRLF
«CNVRT: HOV RO, =(5P)
uoY 1,={sP}
MOV R3,-(8P)
MOV Re,=(5P)
MOY RS,=(SP)
MOV 812(5P),R1
A0D #2,12(8P)
MOV (R1)#;WNRDCNT
183 HOVB (Rj+,CHRCNT
MOVB (R1)+,SPACNT
MOV 8(R1)+,BINWRD
CMPB ¢3,CHRCNT
BHNE 25
BIC #177400,BINWRD
283 MOV BINWRD, R4
MOVB CHRCNT, RS
MOV sTERP, RO
3s: MoV R4,R3
BIC #177779+R3
ADD #969,R3
MovVB R3, (RO)+
CLC
ROR R4
CLC
ROR R4
cLC
ROR R4
DEC RS
BNE 38
MOV #MDATA,R3
483 Move =(RO) s (R3)+
DECB CHRCNT
BNE 45
‘TSTB SPACNT
BEQ o8 :
581 MOVB £049, (R3)+
DECH SPACNT ~
BRE 58
(T3] CLRB (R3)
TYPE +MDATA
DEC WRDCNT
BNE 18
MOV (SP)+,R5
MOV (SPI+sR4
MOV (SP)+sR3
HOV (SPY+.Ri
MoV (SP)+,RY
RTI
WRDCNT: B
CHRCRT: B
21 PAGES
UTILITILS (TYPEOUT, ERROR, SCOPE, ETC) y
SPACNTICHRCNT+4
BINWRD: &

3 TRAP DISPATCH SERVICE
$ARGUMENT OF FRAP IS EXTRACTED

7AND USED AS OFVSET TO OBTAIN POINTER
3 TC SELECTED SUBROUTINE

LTRPSR: MOV (SP),=(SP) $GET PC OF RETURN
© sus ¥2,(8P) $=PC OF TRAP
MOV 8(sP),(SP) ;GET TRP
TRPOKS ASL (SP) ;MULTIPLY TRAP ARG BY 2
° BIC #177001, (SP) ;CLEAR UNWANTED BITS
ADD ¥ TRPTAB, (S§P)  ;POINTER TO SUBROUTLNE ADDRESS
MOV @(SP),(SP) ;SUBROUTINE ADDRESS™ T
JNP 8(sP)+ ;GO TO SUBROUTINE’

7ERROR HANDLER

JHLTE ISR PC,CKSWR $CHECK FOR SOFT SwR
BIT #SWi2/@SWR 7BELL ON ERROR?
BEQ 18X $BR IF NO BELL
TSTB @TPCSR sTTY READY,”
BPL XBX™ ;DON’T WALT IF TTY NOT READY,
MOVB #207,8TPDBR ;PUSH A BELL AT THE TTY, = ~
XBX3 BIT $SWi3,05WR ;DELETE ERRUR PRINT QUT?
BNE HALTS sBR IF NO PRINT OUT WANTED,
CHp (SP),LSTERR 3WAS THLIS ERROR FOUND LASY TIME?
BEQ 15 7 ;BR IF YES
MoV (SPJ LSTERR 3RECORD BEING HERE
CLRB ERRFLG ; PREPARE HEADER
1$3 SAVQS T 3SAVE ALL PKUC REGISTERS
Moy (SP)4+R5 ;GET THE PC OF ERROR
suB ¥2,R5 ;GET ADDRESS OF TRAP CALL
L (RS):R4 :GET HLT INSTRUCTION
ASL R4 $MULT BY 1w0
ADD (RS) /R4 ;DOUBLE 1T
ASL R4 sMULT AGALN
BIC #177001 /R4 sCLEAR JUNK
ADD % ,ERRTAB,R4 ;GET POINTER
MOV (R4)+, ERRMSG 3GET ERROR MESSAGE
MOV (R4)+,DATAHD ;GET DATA HEADRER
MOV (R4) +DATABP ;GET DATA TABLE
TSTH ERRFLG ;TIPE HEADREER
BEQ TYIPMSE ;BR IF YES
TST DATABP ;DOES DATA TABLE EX1ST?
BNE TYPUAT 38R IF YES, -
TYEMSG: TYPE » MCRLF
TYPE » MCRLF
1ST LOCK
BEQ 1s
TYPE »MASTEK
153 TIPE ¢MTSTN

CHVRT 2 XTSTN §ShUR L1

0v36

0037
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DZLMG, P11 22-APR=77 89129 "GENERAL UTILITIES (TYPLOUT, EKROR, §COPE, EIC)
1001 "eS140 104482 v¥s217 TYPE +MERRPC ;TIPE PC,
1062 wb514% 1vd4ll 495322 CNVRT  +ERTAB® ;SHOW 1T
1063 MP5150 104492 @05672 TYPE s MCRLF ;GIVE A CR/LF
1¢61 $B5154 112737 177777 w132y MOVB #~1,ERRVLG ;NO MORE HERDER UNLESS NO DATA TABLE,
1upS  #05162 L5737 p©5172 ST ERRMSG ;1S THERE AN ERROR MESSAGE?
1666  APS166 91402 BEQ WRKU FM 3;BR IF NO,
1067 w0S170 193462 TYPE ;TYPE
te68 BO5172 142000 ERRMSG: © ; ERROR MESSAGE
1669 mO517¢ WRKO,tM? ;
1079 8vS174 €¢5737 ¢as5204 TST DATAHD ;OATA HEADER?
1871  ©05200 201492 BEQ TYPDAT $BR IF WO
1072 ©00S202 194482 TYPE ;TYPE
1073 ©85204 Judu0dD DATAHLS @ ; DATA HEADER
1478 BV5206 B05737 005216 TYPDAT{ TST DATABP ;DATA TABLE?
1075 905212 Go1402 BEQ RESREG ;B8R IF NO,
1276  ©GO5214 184410 CONVRT 3 SHOW
1977 05216 £62009 DATABPL © : DATA TABLE
1978 005220 184407 RESREGS RESQS ;RESTORE PROC REGISTERS
1079 95222 322737 463522 w0042 HALTS: CMP SSENDAD, 8#42 $1F ACT=11 AUTOMATIC MODE, HALT!!
1080 ©05238 $41403 BEQ 18 ' i )
1081 wd5232 $¢5777 173744 ST @8WR ;HALT ON ERROR?
1082 ABS236 140605 BPL EXITER $BR LF NO HALT ON ERROR
1083 905242 310¥46 18: PUSHRe $SAVE RO
1084 005242 B16620 VVV002 . MOV 2(SP),R¥ ;SHOW ERRUR PC IN DATA LIGHTS
1085 v05246 BYILVO HALT FHALT
1eB6  B05250 812692 POPRO ;GET RO
1087 P5252 @v5237 9W1232 EXITER: INC ERRCNT 3UPDATE ERROR COUNT
1965 25256 932777 000409 173716 BIT #SW0B, @SR ;GOTO TOP OF TEST?
1089 P0S264  @ulve7 BNE 18 ;BR IF YES
1092 005266 132177 @A2000 173706 BIT #5N18, @SWR 7GOTO MEXT TEST?
1091 805274 voidld BEQ 28 ) . iBR IF NO
1092 805276 13737 @81216 001214 MOV NEXT,RETURN 7SET FOR NEXT TEST
1093 00S38% 612706 A01200 182 MOY #STACK, SP ;RESET SP "
1994 $O5319 013701 ©B1404 MOV DMCSBR, R1 $SET UP R1
1995 205314 @govi?7 173674 pLT @RETURN ;GOTO SPECIFIED TEST
1096 905324 20002 283 RTI JRETURN ~
1097 905322 povedt ERTABe: 1
1098 #25324 vBo 002 . .BYTE 6,2
1099 ©o5326 BU1276 SAVPC
1190 #95330  4p9A001 XTSTN: 3
1191 ©9S5332 [LX] 0oz T WBYTE 3,2
1162 905334 (61226 TSTNO
1103 $ENTER HERE ON POWER FAILURE -~
1104 ; . - .
1125
11¢6
1167 605336 PFAILS
1198 95336 $12737 805350 008924 MOV #RESTART, 24 ;8ET UP FOR POWER UP TRAP
1109 995344 [ 99082 HALT 7AALT ON POWER DOWN NURMAL
1110 ¢05346 2777 BR . T
1111 .
1112 $PROCESSOR WILL TRAP HERE WHEN POWER IS RESTORED
1113
1114 635350 HESTAR?
1115 «0S350 312737 9925336 QvLw24 MOV # PFAIL,24 3SET UP FUR POWER FAILURE
1116 w5356 012706 ¥01200 MOV #STACK, SP SRESET THE STACK POLNTER

DZLOMG  MACYI! 3,(1046) 11=JUL=77 12:11 PAGE 23 PAGE: @©39
DZOMG, P11 22-APk=17 09329 GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC) T

1117 9985362 13701 PY1464 MOV DMCSR,R1 sRESTORE R1

1118 905366 2345037 801416 CLR TENP FREADY FOR TIMMER

1119 805372 985237 01416 INC TENP $PLUS ONE TU THE TIMER!}

1124 ©45376  Bw137S BNE o4 38R IF MORE 'TO GO

1121 005300 19442 vv567S TYPE +MPFAIL §TYPE THE MESSAGE

1122 ¢v5424 109411 @0S430 CNVRT  ,PFTAB 3TELL WHAT IEST TO RETURN Tu,

1123 ©95310 105037 991325 CLRB ERRFLG 3 START CLEAN |

1124 ¢#5¢1% (05037 601234 CLR LSTERR FALLALALALLLAS

1125 ep5424 E25011 CLR (R1) CLEAR MAINT BITS

1126 905422 104412 MSTCLR 3START CLEAN UP OF DEVICE

1127 wo5324 990177 173564 Jmp @RETURN 3START DOING THAT TEST AGAIN,

1129 ¥05437  gooodt PFTABT i oo . T

1129 985432 203 (LH LRYTET 3.2

1130 w5431 261226 TSTNO

1131

1132 wpS430 +DELAY:

1133 005836 812777 (00A20 173746 MOy $20,00MP04

1134 005344 104914 ROMCLK $NEXT WORD 1S INSTRUCT1ON, ROMCLK PC=5304

1135 995440 121111 121111 3POKE CLOCK DELAY B1T T

1136 LvS5eSe 183 - h

1137 0n5eSe 104414 ROMCLK sNEXT WORD 1S INSTRUCTION, ROMCLK PC35304

1138 w05452 121224 121224 3 PORT4.1B0S¥11 ' -

1139 ©p05154 32777 020020 173730 BIT ¥BIT4,@9DMPO4 315 CLOCK B1T SETY

1140 605362 pa1772 BEQ 18 $BR IF NO 7

1141 BV5364  #Y0UD2 RTI

1142

1143 095460 +MSTCLR?

1193 905460 152777 @d2108 173712 © 'BlsB #BIT6,@DMCSRH  ;SET MASTER CLEAR

1145 095474 142777 020308 173794 BICB #BIT61BIT7,@DMCSRH  JCLEAR MASTER CLEAR ANU RUN

1146 905502 209062 RTI - RETURN  ~ :

1147

1148 wu5504 +ROMCLK?

1149 #5584 152777 @809Ud2 173674 ‘BlsB #BIT1,80MCSRH  ;SET ROMI

1158 95512 913677 173676 mov @(SP)+,d@DMPU6  ;LOAD INSTRUCTIUN IN SELE

1151 @o5516 M62T746  @08YI2 ADD $2,=(SP) ;ADJUST STACK

1152 305522 232177 @¢81d9 173452 BIT #SKUY6 ) PSR HALT IF $W@6 =1

1153 295530 2vuidet BEQ 18 3BRIF SWu6 xo

1153 905532 BuaLdy HALT sHALT BEFORE CLOCKING INSTRUCTION

115% weS534 152777 pe0wd3 173044 183 B1SB #BIT14B1T0, @DNCSRH §CLOCK INSTRUCTION

1156 BOS542 142777 @00VOT 173630 BICB #BIT2]1BIT1LBITY, ODMCSRH™ jCLEAR RKOMU, ROMi, STEP

1157 ?25554 ygoitsl RTI i -

1158

1159 vB5552 DATACLK:

116 M05552 913637 9v1416 MOV @(SP)+, TEMP $PUT TICK COUNY IN TEMP

1161  @v5556 62746  pUYAB2 ADD #2,=(5P) FADJUST SIACK

1162 85562 152177 @uvdw2n 173b16 153 BISH #8IT4,9UMCSRH  ;SET STep LD

1163 puSSTe 27177 173610 173606 cHp @QDMCSR,¥DMCSR  ;WASTE TIME

1164 905576 142777 ¢0ee20 173092 BICB #8174, 80MCSRH  ;CLEAR STEP LU

1165 wo56¢44 U8S337  @v1416 DEC TEMP ;DEC TICK CUUNT

1166 90561n yd1364 BNE 18 $BR 1F NOT UONE

1167 985612 Budve2 RTI ;RETURN

1168 (65614  @oveol 3se JBLKW 1

1169

117¢  *4561¢ JTIMERS

1171 woS6le  a13037 971416 Moy (5P} 4, TEMP FMOVE CUUNT TO TEMP

1172 #85622 362746 LYY ALD #2,={5P) FADJUST STACK
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1173 w095626 153
1176 425626 104114 ROMCLK $NEXT WORUD L5 INSTRUCTION, ROMCLK pc-s:ua
1175 905630 3Zided 821364 sPORT4.1BUS¥ REG11
1176 995632 @32777 QVOUV2 173552 BIT #2,@DMPUY ;I8 PGM CLOCK BIT CLEAR?
1177 Pv5648 201772 BEQ 18 $BR IF YES ~ -
1178 Ge5642 283 )
1179 885642 104414 ROMCLK $NEXT WORD 1S INSTRUCTLON, ROMCLK PCx3304
1182 905644 921362 821364 ;PORT4.1BUS¥ REG11
1181 w¥5646 632777 w4062 173536 BIT #2,8D8PU4 ;15 PGR CLOCK BIT SET?
3182 665651 001372 BANE 26 ;BR IF YES ~
1183 85656 Po45337 ©01416 DEC TEMP ;DEC COUNT
1184 85662 @U1361 BNE 18 ;BR'IF NQOT DONE
1185 @05664 ¢UBVD2 RTI ;RETURN =~
i3i8o
1187 005666 BZoI4Y 00LBTT MQM: WASClZ /7 2/
(2) 995672 pA5215 (7] HCRLFS LASCIZ  <15><i2>
(2) 885675 377 853520 020122 MPFAIL: (ASCIZ <377>/PWR FAILED, RESTART AT TEST /
(2) 805733 377 847105 020104 HMEPASS: ,ASCIZ <377>/END PASS DZOMG /4
(2) BO5755 377 @ee122 MR: ~ JASCIZ <377>/R/
(2) 685700 847377 ¢20117 842504 MERR2: (ASCIZ <377>/N0 DEVICES PRESENT./
(2) 266005 377 947111 052523 MERR3t ,ASCIZ <377>/INSUFFICIENT DATAl/
(2) w6031 377 942524 @52123 «ASCIZ <377>/TEST PC=/
(2) @96043 377 847514 045583 #ASCIZ <377>/LOCK ON SELECTED TEST/
(2) ©86272 051583 ©35122 000040 «ASCIZ  /C8R: /
(2) 9961990 242526 035183 0200V40 f MVECX: LASCIZ /VEC3 /
(2) 406196 PIV520 851523 651565 MPASSX:  ASCIZ /PASSESs /
(2) wobit? 125 051122 051117 ' MERRX: LASCIZ /ERRORSE /
(2) »0Yb130 532524 952123 P47040 MTSTNt ,ASClZ /TEST NO; /
(2) v96142 3ooes52 MASTER: ,ASCIZ /#/
(2) 896141 @51777 252185 051440 MNEW:  ,ASCIZ <377>/SET SWITCH REG TO DMC11°S DESIRED ACTIVE,/
(2) w6217 120 035183 009940 MERRPC: ,ASCIZ /PCi / ) -
(2) 906224 B2R212 020040 020042 XHEADY _ASCIT «<213>7 MAP OF DMCij STATUS/
(2) w6263 377 020040 020046 T T GASCII <371/ essceeveccicaccnnan/
(2) £26322 020212 0©50048 020183 CASCII <212>/ PC CSR STATY STAT2 STAT3/
(2) 806374 B26777 026455 ©26455 «ASCIZ  <377>/=weae : /
(2) 98645¢ g44377 053517 Q46440 “NUMg «ASCIZ <377>/BOW MANY DMC11°S TO BE TESTED?/
(2) 96516 2941777 051123 048440 CSR: ASCIZ <377>/CSR ADDRESS?/
(2) 236526 ©53377 041595 ©47524 VEC§ «ASCIZ <377>/VECTOR ADDRESS?/
{2) 406547 377 ©51182 050049 PRIO: +ASCIZ <377>/BR PRIORITY LEVEL? (4¢5,6:7)2/
(2) w6656 34777 @20106 046504 CRAM:  ,ASCIZ <377>/1F DMC HAS CRAM (Mg2g4) TYPE "Y», 1F CROM (M82p0) TYPE "N
(2) 06704 5371717 044510 044103 MODUs  ,ASCIZ <377>/WHICH LINE UNIT? IF NONE TYPE *R%, IF"M@2pi TYPE "1, IF M
€(2) GBT#6 951777 944527 041524 LINE;  ,ASCIZ <377>/8WITCH PAC#1 (DDCMP LINE #)7/ - T
(2) 307054 351777 044527 941524 BMy +ASCIZ <377>/SWITCH PACH#2 (BM873 BUOT ADD)?/
2} ©871i4 B34777 @20123 G44iza COBN:  ,ASCIZ <377>/IS THE LOUP BACK CONNECTOR ON?7/
(2) ©27154% 897377 020117 042504 NOACTI ,ASCIZ <3771>/ND DEVICES ARE SELECTED/
(2) 5e722s 377 @51412 ©51127 SWMEST LASCIZ <377><12>/8§HR= /
2) 887215 116 @53505 @20077 SWMESit .ASCIZ /NEW? /
(2) ow7223 377 942377 841515 CONERR: ,ASCIZ <377>€377>/DHCii FOUND AT NUN-STANDARD ADURESS PC: /
2) @e7277 377 ©54105 642520 CNERR: ,ASCIZ <377>/EXPECTED FOUND/
(2) ©07320 324048 046504 024503 DMCM:™  ,ASCIZ / (DMC) /
(2) 997330 224042 DI6513 @24503 KMCMg  ,ASCIZ / (RMT) /
(2) w738y 542377 041515 230461 SPEED: ,ASClZ <377>7DN€13-AR(REMOTE,LOW SPEED) OR Dncxx-AL(LOCAu.Hqu SPEED) T
2) JEVEN '
(2) pa7454 pOYLS XSTATGS 5
1198 BY7456 226 703 «BYITE 6,3
1189 w0746 61246 TEMP]
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1190 867462 206 033 WBITE 6,3
1191 237464 POL250 TEMP2
1192 w9760 296 0o3 BITE 643
1133 B87478 (01252 TEMP3
1194 @Bp7472 006 (2] «BYTE 6,3
1195 8673474 901254 TEMP4
1196 w97876 086 802 oBYTE 642
1197 497540 PU1256 TEMPS
1198 <EVEN
1199
1200 ;BUFFERS FOR INPUT=OUTPUT
1201 o
1202 EB7502 puvese INBUF: @
1203 87544 KT
1204 ©07544  BVOVAD MDATA: @
1205 ) 227006 oS 4D
12006
1207
1208 $ROUTINE USED TO CHANGE SOFTWARE SWLTCH
1209 FREGISTER USING THE CONSOLE TERMINAL
1212 3 Ses fme .
1211
1212 #076v6 222737 @de1T6 01262 CKSWR: CHp #SWREG, SWR 315 THE SOFT SWR BEING USED?
1213 267614 (019077 BNE CKSWRS ~ 7BR IF NO
1214 w07616 195777 171362 TSTB @TKCSR 715 DONE SET?
1215 367622 10¢083 BPL 28 $GO ON IF NUT SET
1216 ©87624 012737 177777 003734 MoV #=1,DONE 3 IF DONE SET, SET FLAG
1217 687632 22177 @uR0RT 171346 28 cHp #7,9TKDBR ;WAS CTRL G TYPED? (7 BIT ASCLD)
1218 ©d764D @91394 BEQ 18 3BR IF YES
1219 w0742 p22177 200207 171336 Cup $207, @TKDBR $WAS CTRL G TYPED? (8 BIT ASCLI)
1220 00765¢ do1961 BNE CKSWRS sBR IF NO
1221 87652 plalds 153 MoV R2,=(5P) ;STORE R2
1222 07654 310346 MOV R3,=(5P) 3STORE R3
1223 807656 310446 MOV R4, =(SP) 3STORE Ra
1223 wu7668 312737 177777 Q10916 MOy t=1,SWFLG 3SET SOFT TYPE OQUT FLAG
1225 097666 295002 CKSWR1s CLR $CLEAR NEW SWR CONTENTS
1226 897674 ©12704 177777 T MOy »sEr FLAG TU ALL DNES
1227 ve1674 104492 607205 TYPE ]z
1228 @0T789 103411 CKSWR2: CNVRT YPE out’ PRESENT CUNTENTS
1229 907702 p10US2 SOFTSH ,or SOFT SWITCH REGISTER
1230 ©@7744 104402 HLT215 CKS#R3: TYPE +SWMES) sTYPE "NEW? "
1231 we?718 H0eI37  B16020 CKSWR&: JSR PC, INCHAR ;GET RESPONSE
1232 07714 222743 bUBE1S CMp #15¢R3 FWAS IT A'CR?
1233 877200 go1424 BEQ 5§ ;BR IF YES
1234 07722 72743 pPOvB12 cup $12,R3 FWAS IT A Lr?
1235 @97726 aplite BEQ 45 $BR IF YES
1236 ©07730 622703 BYLN25 cMp #25,R3 sWAS LT CIRL U7
1237 9d7734 01754 BEQ CKSWR1 $BR IF YES(START OVER)
1238 ©d7736 522703 wvovLL? cup #7,R3 ;IF CNTL & GET WEXT CHAR
123¥ 987742 Bo1762 BLQ CKSWK4 ) -
1248 367744 pPedSsded CLR R4 $1IT MUST BE A DIGLT SO CLr FLAG
1291 ueT746 pa2703 177770 BIC #1777704R3 ;ONLY @=7 ARE LEGAL SO HASK OFF BLTS
1242 #87752 o634z ASL R2 ;SHIFT R2 3 TIMES
1243 007754 vv6302 ASL R2
1248 WI736  ywb3u2 ASL R2

1245 wolloy $5aiu2 Bls R3,Rr2 FADD LAST DIGIT
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23329

002002

171209
019416

171160

171154
171152

171146
2092090

oe2

11=JUL=T7

281306

v071548

201316
921316
900004
90010
ee1700

201500
vo1702
201316

801320
001322
¥v1444
#1374
177060
#01366
891370
#3372
ev123a
B¥1232
2008002
921404
201486
2014906
81418
¥o1410
821412
#e1412
891414

ve1374
801376
¢n1376
901400
01482
wo1432

[LOTEP)

DZDMG,P13 22=APR=77
1246 067762 200752
1247 907764 #12)60
1249 827172 w5704
1249 097774 pU1002
1250 0¢7776 910277
1251 ©1evd2 Bu5e37
1252 910006 p12634
1253 $18010 012693
1254 Q010012 912682
1255 P10011  Béd207
1256
1257 ©18016 002490
1258
1259 910020 105777
1260 218024 193375
1261 10026 ©17793
1262 @10032 195777
1263 w136 102375
1264 plevae 812377
1265 910034 pPI2/93
1266 ©12050 800207
1267
1264 316952 £L8991
1269 10054 vae
1279 ©10056 DVO1T6

DZDMG  MACY11 38(1446)

DZDMG P11 22-APR=77 29:29
1271
1272
1273
1273
1275
1276
1277
1273
1279
1282 B1vbod w5737
1261 ©10064 WI1024%
1282 wivn66 1044082
1283 910372 200009
1264 ylou74 0BRIT6
1285 120876 Pvo241
1206 910129  £V6137
1287 910104 685537
1288 D1b110 662737
1289 wi1oile 062737
1299 @tg12t 022737
1291 219132 201006
1292 p10134 912737
1293 uv1e142 312737
1294 wip150 033737
1295 B10i56 0Bs1747
1296 918160 13780
1297 4194164 13782
1298 91017» £12237
1299 w0174 ¢€11637
1308 ©19208 942737
1381 10206 812937
1302 @19212 812037
i3v3 wid2i6 812037
13¢4  ©19222 812237
1305 810226 912237
1306 218232 912729
1367 p10236 $13737
1328 10244 pBw5237
13u9  ©10250 913737
1310 910256 5u5237
1311 C18262 13737
1312 @19279  J6pe3?
1313 e¢10274 413737
1314 6198302 ©bvo37
1315
1316 219306 913737
1317 G19314  ¢bd437
1318 s10320 913737
1319 10320 362037
1320 win332 313737
1321 ¥1034¢ gbov3T
1322
1323 w12348 232737
1323 €18352 341457
1325 14354
1326 ¢14354 105737

WAz

290046

901322
901329
V01320
V91320
801322
V91306

V1374

0014006
@01410
Y1412

Pu1414

291376
001108

"At402

¥8l1236

12111 PAGE 26

GENERAL UTILITIES (TYPEUUT, ERROR, SCOPt, EIC)

482
581

681
CKSWRS?

SWFLG3

INCHARZ

SOFTSW?

12311 PAGE 27

BR

MOV
ST
BNE
MOV
CLR
MOV
MOV
MOV
RTS

TSTB
BPL
MOV
1518
BPL
MOV
BIC
RTS

1
#BYTE
SWREG

CKSWR4
#,START/6(SP)

(SP)+,Re
(8P)+,R3
(SP) +,R2
149

@TKCSR
o4
@TKDBRsR3
@TPCSR
o4

R3, 8TPDBR
¢8IT7,R3
PC

6,2

sGET NEXT CHARACTER

sLF WAS TYPED SO GO TO START

;IS FLAG CLEAR? T

;1F NOT DONT CHANGE SOFT SWR

PAGE:

7IF YES THEN WRITE NEW CONTENTS TO SOFT SWR

;CLEAR TYPEUUT FLAG
;RESTORE R4
JRESTORE R3
;RESTORE R2

;RETURN

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

CYCLES

182

283

48

JROUTINE USED TO “CYCLE" THROUGH UP TO 16 DMC11°S

3THIS ROUTIME SETS UP THE CONTROL AUDRESS FOR THE DLIAGNOSTIC

3AND RUNS THE SPECIFIED DMCI1°S, THIS ROUTINE #MUST#*
$BE RUN FIRST BEFORE ENTERING THE DIAGNOSTIC FOR THE
)SETUP NECESSARY, ~ i o

1

TST
BNE
TYPE
HALT
BR
cLC
ROL
ADC
ADD
ADD
cmp
BNE
Hov
HOV
BIT
BEQ
MOV
MOV
MOV
MoV
BIC
MOV
MOV
0¥
MOV
MOV
MOV
MOV
INC
MOV
INC
MOV
ADD
MOV
ADD

Moy
ADD
MOV
ADy
MOV
ADD

BIT
BEQ

Ts87

ESWOL, STRTSH
78

@ray

DMACTV FARE ANY DMC11°S TO BE TESTLD?

18 3BR IF OK. ~ T

»NOACT $NO DNC11°S SELECTED!!
}STOP THE SHOW,

=2 JOISWUALLFY COND, Sw,
$CLEAR PROC, CARRY BIT,

RUN sUPDATE PUINTER

RUN :CATCH CARRY FROM RUN

#4,MILK ;UPDATE PUINTER

#10,CREAM ;UPDATE ADDRESS PUINTER,

#0M MAP+200,CREAM .

28 ;KEEP GOING; NOT ALL TESTED FUR,

#0M ,MAP, CREAM $RESET ADURESS POINTER, =

#CNT,MAP,MILK  ;RESET PASS COUNT POINTER

RUN,DMACTV ;1S THIS ONe ACTIVE?

18 - 3BR IF NO~

CREAM, R0 JGET ADDRESS POINTER

MILK,R2 3GET PASS COUNT POINTER

(R@)+,DMCSR 3LOAD SYSTEH CTRL, REG

(R@) ¢ DMRVEC ;LOAD VECTOR

#171000,DMRVEC  ;CLEAR UNWANTED BI1TS

(R@)+,STATY ;LOAD STATY

(R@)+,STAT2 ;LOAD STAT2

(R&)+,STAT3 sLOAD STAT3

(R2) +,PASCNT 7LOAD PASS COUNT

(R2)+,ERRCNT ;LOAD ERRUR COUNT

#2,R0 3SAVE CORE THIS WAY!

DMCSR,DMCSRH - -

DMCSRH

DMCSRH, UMCTL

DMCTL

DMCTL,DMPO4

. R&,LUMPO4

DMPL4, DMPOE

Re, UMPO6

DMRVEC,UMRLYL  jPTY LVL

R, DMRLVL H

DMRLVL,UMTVEC  ;TX VEC

RO, LMTVEC ;

DMTVEC,DMTLYL  ;TX LVL

RV, UMTLVL

318 TEST 40, SELECTED
$BR 1K NO

PRUNNING iN AUTU HMOURT

PAGE:

de42

2043



DZLMG  MACY11 3, (1846) 11=JUL=77 12311 PAGE 28 PAGE?
DZDMG, P11 22-APR=7/ 09329 GENERAL UTILITILS (TYPEOUT, ERRUR, SCOPE, ETC)

1327 #19360 Bp1v4S BNE 78 38R IF YES

1328 £19362 104402 0Y5672 TYPE » MCRLF

1329 810366 104403 INSTR ;GET TEST NU,

1330 ©€19370 pPro13d MTSTN N -

1331 ©19372 104495 PARAM

1332 12274 382est i

1333 516376 PY1400 1880

1338 912400 0V1226 TSTNO

1335 810482 [LT] .BYTE ¢

1336 816443 [TH JBETE 1

1337 B1043%1 D12783 822322 MOY #TST1, RO

1338 $102410 022719 582 cmp (PC)+¢ (RY) ;CHP FIRST WORD Tu 12737

1339 g10412 12737 MOV (PCJ+.O(pc)+ ) N

1348 Blesis ¢¥1028 BNE FBR IF NOT SAME

1341 ®16416 923760 001226 00202 cHp TSTHOpZIRDJ ;DOES TSTNO MATCH?

1342 £10424 BO1012 BNE [1] $BRIF NO )

1343 P10326 222760 ©DV1226 @eRURR CMP iTsTHO:&[RB) 315 LAST WORD OK?

1344 413434 901010 BNE 65 ) $BR IF NO

1345 $10436 ©12037 V01214 L R&, RETURN ;1T IS A LEGAL TEST SO DO IT

1346 510442 104482 005755 TYPE MR i h

1347 219846 942737 000002 0QU1236 BIC #SWOL, STRTSH

1348 8193151 Vo412 BR 1]

1349 516456 305720 681 TST (RE}+ ;PUP RO

1355 910462 Q20027 026472 cHp RO, #TLAST+10 ;AT ERD YET?

1351 @#10464 QL1351 BNE 58 o 3BR IF NO

1352 819466 124492 @B5666 TYPE LMQH ;YES ILLEGAL TEST NO,

1353 £10472 362730 BR 43 3 TRY AGAIN ~

1354

1355 10474 212737 822322 801214 78: MOV #T5T1,RETURN $PREPARE RETURN ADDRESS

1356 $18502 813721 0013843 883 MOV DMCSR,R1 ;R1°= BASE UMC11 ADDRESS

1357 914506 060177 179502 JMP @RETURK 3G0 START TESTING,

1358

1359

1360 $ROUTINE 'USED TO “AUTO SIZE" THE LMC1t

1361 $CSR AND VECTOR.

1362 JNOTE: THE CS8R MAY BE ANY WHERE IN THE FLOATING

1303 ] ADDRESS RANGE (i600v0:ib4don)

1364 3 AND THE VECTOR MAY BE ANY WHERE IN THE

1365 ] FLOATING VECTOR RANGE (3801i70)

1366 s - !

1367

1368 819512 AUTO,SIZES

1369 P10512  900e0S " RESET s INSURE A BUS INIT,

1372 18514 ©£12762 BUiSES CSRMAPT MOV #DM.MAP,R2 ;LOAD Map PUINTER.

1371 w1d520 805022 182 CLR (R2)+~ sZERO ENTLIRE MAP

1372 510522 022792 0Y1709 CHP #DMEND,R2 ;ALL DONEY ~

1373 3518526 201374 BNE 18 sBRIF NO

1374 210530 PUS#3T B01319 CLR DMNUM ;SET OCTAL NUMBER OF DMC11°S TO ¢

1375 10534 012702 0061508 MOV #0M,MAP, R2 ;R2 POINTS TO DMC MAP

1376 910540 ©p5637 001366 CLR DMACTY sCLEAR ACTIVE

1377 $1854% ©32737 000001 001236 BIT #SWBB, STRTSW ;QUESTIONS? -

1378 919552 g01002 BNE o+6 3BR IF YES

1379 ©1855% 800137 $11252 Jup 8 :IF NO SKIP QUESTIONS

1369 610560 12737 0VPPB1 BO1256 MoV #1,TENPS ;START WITH 1

1381 B10565 102403 INSTR

1382 510579 2L6459 NUM
D2ZDMG  MACY11 36(1646). 11=JUL=77 12111 PAGE 29 PAGES
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1383 4198572 104465 PARAM “

1384 £18574 080001 1

1385 ©16S76 500020 16,

1386 10600 Q61252 TEMP3

1387 518622 ¢392 .BYTE B

1338 812603 681 JBYTE 1

1389 210604 B13737 001252 9e131e MOV TEMP3 ; DMNUM FOMNUM = HOW MANY

1399 810612 1p44u2 BU5672 1283 TYPE » MCRLF

1391 #19816 104410 N CONVRT T ;TYPE WHICH DMC IS BEING DONE

1392 019620 512082 WHICH ;TEMPS IS™ WHICH DMC

1393 910622 ©95237 @P1256 INC TEMPS

1394 £192626 104483 INSTR N

1395 210630 PV6S1D CSR

1350 ©19632 104405 PARAM

1397 $1A634 160000 160000

1398 ©19636 164190 1640v0

1399 ©1o64y  P01254 TEMP4

140¢ 919642 L] BYTE @

1401 710643 201 +BYTE 1

1402 $10643% 13722 991254 MOV TEMP4, (R2)+ $STORE CSR IN Map

1403 10650 184483 INSTR ’ ’ ) ’

1494 #10652 206526 VEC

1495 $1¥654 193485 PARAK

1406 10656 LpEOAR [}

1387 219668 vve770 176

1408 4106627 0V1254 TEMP4

1309 @1vb64 009 .BYTE @

1810  ©1066S T3} «BYTE 1

1411 F19666 B13712 PB1254 MOV TEMP4,{R2) $STORE VECTUR IN MAP

1412 13672 104402 1983 TYPE T

1413 316671 9K6547 PRIO ;ASK WHAT BR LEVEL

1414 10676 we4737 212266 JSR PC,INTTY $GET RESPUNSE

1415 10792 g22703 @VOR24 cMp #24,R3 ;

1416 2187956 101214 BHI 508 $BR LF LESS THAN 4

1417 ©19719 9822793 @00027 cup #27)R3 H

1418 £19714 103411 BLO 508 3BR IF GREAYER THAN 7

1419 318716 512704 ©UEG11 Moy #11+Re ;R4 = NUMBER OF SHIFTS

1420 ¢18722 BY63B3 ASL R $SHIFT R} LEFT

1421 @10724 805394 DEC R4 ;DEC SHIFT COUNT

1422 816726 pp1375 BNE Y sBR IF NOT DONE

1423 p18730 B42703 179777 BIC #170777,R3 sBIC UNWANTED BITS

1424 16731 #50312 BIS R3,(R2) pPUT BR LEVEL LN STATUS MAP

1825 112736 30493 BR 8§ sCONTLINUE

1426 819740 109482 5082 TYPE

1427 £18742 Pe5666 MaM ;RESPONSE IS OUT OF LIMITS

1428 p10744 Pwe 152 BR 108 ;s TRY AGAIN &

1429 £10746 104982 8ss: TYPE

1432 414750 996606 CRAM ;DOES DMC HAVE CRAM?

1431 #14752 Bw473T B122606 JSR PC, ANTTY 3GET REPLL

1432 018756 222743 0evl131 CMp #131+R3

1433 310762 pe1427 BEQ Y JIES

1434 810764 ©22793 oeeilb cup $116,R3 3NO

1435 10772 101493 BEQ 408 $NUT A Y OR N

1436 218772 184402 TYPE C

1437 ¢18774  B#5666 MGM FTYPE "7*

1438 218776 0BLI63 BR 8s 3ASK AGALN

2044

2045
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1439 £11009 164402
1840 211002 J0734¢
1441 e11004 004737
1442 011010 022703
1443 C11214 o014t4
1444 611016 022193
1445 311022 191403
1446 ©11024 183492
1447 011026 05666
1449 11030 00763
1449  ¢11832 852762
1450 011040 peBin2
1451 11042 052712
1452 211046 194492
1453 P11052 906704
1458 11052 84737
1355 @11056 222733
1456 €11062 Po1417
1457 opi106a 022703
1459 911070 pe1412
1459 ©11072 922703
1460 11276 601483
1461 ©11106 104492
1462 D11102 0895666
1463 611104 PPO769
1464 011106 ¢52722
1465 €11112 022222
1466 911114 003447
1467 Q11116 yS2712
1408  $911122 104492
146y 211124 97114
1470 711126 PY4T37
1471 11132 922793
1472 811136 Bo1dg6
1473 §11140 622703
1474 511144 Pel4dge
1475 211i46 194402
1476 911152 0¥S666
1477 B111S2 BOBT63
1478 011154 852722
1379 211160 B00i82
1480 ®11162 242722
1491 ©11166
1882 11166 194493
1483 €1117y Pblvls
1483 P11172 194485
1485 L11174 @8evpa
1486 €11176 608377
1487 211202 621254
1448 J11202 oY
1489 e11203 v31
1490 ¢11204 113722
1491 ©112)10 194493
1492 #11212 887054
1493 B11214 104405
1494 ¥1121c  30¥0¢00
DZDMG  MACY11 36(1046)
DZDMG, P11 22-APR=77
1495 B11220 P0U377
1496 011222 P01254
1497 11224 CLL]
1498 0911225 091
1499 #$11226 113722
1502 ¢11232 @o95722
1501 €11234 9®95337
1502 911249 901442
1593 ©112342 302137
1544 #11246 900137
1545 9811252 12701
1566 w11256 12737
1567 rP11264 205011
1506 wilZeo ww3iia
1509  ¢11270 ge1ir2
1519 ©11272 BBS061
1511 511276 PpST61
1512 911302 61165
1513 ©113p4 812711
1514 B11310 P05661
1515 @11314  w12761
1516 w11322 25271t
1517 211320 222761
1518 ©11334 001004
1519 311336 852762
1520 11344 PoBd31
1521 €11346 212711
1522 ©11352 12761
1523 el1136@ 12718
1524 @#11364 w1271t
1525 11370 222761
1520 911376 Beté1t
1527 211482 422761
1528 911406 @2widre
1529 911410 022761
1530 #11416 @v14a4
1531 ®1142p go@Sie
1532 ©11422 #%2/62
1533
1531 411439 014122
(1535 511432 812711
1536 811436 Bo5H61
1537 811442 ©12761
1539 #11159 952711
1539 ¢£11454¢ 412761
1548 ©£11462 052711
1541 11365 122761
1542 €11473%  $01003
1943 11476 452712
1548 #11502 GoYI3b
1545 v11504 =232/61
1546 ©11512 yd1493
1547 611514 752712
1548 011524  J00427
1549 11522 ¢32/61
15%¢ Q11530 Fa1sll

2383
JAT THIS POINT IT IS ASSUMED THAT R} HOLD3 A OMC1i CSR ADDRESS,

;DMC11=AR OR DMC11wAL?
3GET RESPUNSE

;1S IT R

;BR IF REMOTE

;18 IT L

JBR IF LOCAL

STRY AGAIN

3SET BIT1 IN STAT3
;CONTINUE

3SET BIT 15 1F CRAM

;ASK WHICH LINE UNIT
;GET REPLY

swyn
PLE L

3"N"

;IF NOT A 1,2 OR N TYPE "2"
JTRY AGIAN

sSET BIY 12 IN STAT2 IF NU LU
;POP OVER'STAT2 AND STAT3™

3SET BIT 13 IN STAT2 IF M82e2

;ASK IF LUOP-BACK IS ON
sGET REPLX
;Y

N

:IF NOT Y OR N TYPE 72"
; TRY AGAIN
,TUkNAROUND Is CONNECTED

$NO TURNARQUND

}STORE SWITCH PAC IN MAP

STURE SWITCH PAC IN MAP
sPOP OVER STAT3

;DEC DMC COUNT

3BR™IF DOME

3JUMP IF NOT

;CONTINUE

;SET FOR FIRST ADDRESS TO Bt TESTED
;SET FOR No~-sx:srnnt DEVICE TINETOUT

;CLEAR SEL®
;IF DMC1i DMCSR S/B 8

PAGE}

PAGE:

po46

ev4?

3IF NO DEV ; TRAP TUO 4, IF NO BIT & THEN NO DMCy

sCLEAR SEL®

IF DMC11 THEN DMRIC S/B =4}
7BR IF NOT DAC11

1SET ROMO

jCLEAR SEL4

;WRITE THIS TO SEL6

sWRITE ITV

FWAS 1T WRITTEN?

3IF NO IT IS NOT CRAM

3SET BIT15 1F CRAR

$SET ROMI
;PUT INSTRUCTION IN SEL6

3CLOCK INSTRUCTION (MICRO PROC PC TU o)

;SET ROMO

;1S IT LOCAL CROM
;BR IF ¥ES

318 IT REMOTE CROM?
;BR IF YES

3NO CROM?

;BR IF YES

JNOT A DMC

sSET BIT 1 AN STAT3

$STORE CSK LN CORE TABLE,
JCLEAR LIRETUNIT LOOP
;CLEAR PORT4

-Luhn INSTRUCTION (CLR DTR)
;CLOCK INSTRUCTION ~

3LOAL INSTROCTION

;CLUCK INSTRUCTION

;18 IT ALL UNES?

38R IF NO

sIF YES, NO LINE UNIT, SEI STATUS BIT

;IS SWITCH A ONR?
sBR IF Mp2ei

+10
OBIIlJIHITldy(KI) 3MB2p2 ASSUME CUNNECTOR

;CONNECTOR ON)
;18 MROY SET

11=JUL=77 12311 PAGE 30
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4083 TYPE
SPEED
912266 JSR PC, INTTY
009122 Cup #122,R3°
BEQ 163
vR114 cMp #114,R3
BEQ 418
TYPE
MaM
BR 408
00PYe2  00VVY4 4183 BIS $BIT1,4(R2)
BR 1689
1000032 981 BIls ¥BIT15,(R2)
1683 TYPE
MODU
012266 JSR PC, INTTY
000021 chp #21,/R3
BEQ 3068 -
000022 Chp #22,R3
BEQ 318
#0116 cup #116¢R3
BEQ 328
TYPE
MQM
BR 168
210000 328 Bls $8IT12,(R2)+
Chp (R2)+; (R2)+
BR 338
020000 3183 BIs ¥BIT13,(R2)
308¢ TYPE
CONN
012266 JSR PC, INTTY
009131 cNp #131,R3
BEQ 178"
00R116 4,13 #116,R3
BEQ 183
TYPE
MOM
BR 308
v4ovee 1783 BIs ¥BIT14¢ (R2)+
BR 193
940000 1868 BIC #BIT14(R2)+
1983
INSTR
LINE
PARAM
']
377
TEMP4
BYTE @
BYTE 1
001254 MovB TEMP#s (R2) 4
INSTR
BM
PARAM
11=JUL=77 12111 PAGE 31 )
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377
TEMP4
JBYTE @
BYTE 1
001254 MOVE TEMP4, (R2) ¢
TST (R2)+
901252 33s: DEC TEMPI
BEQ 348
010612 Jamp 128
11702 3482 Jup 138
168009 781 MOV $160000,R1
011774 @uYYRs MOV 65,004
283 CLR (R1) .
TST (R1)
BNE 3$
BIPVV6 CLR 6(R1)
28vN26 15T 6(Ri)
BNE 3§
e2000 MOy $BIT10, (R1)
000004 CLR 4(R1)
125252 Q00906 MoV #125252,6(R1)
820080 BIS #BIT13,(RI)
125252 @0YV04 CHP #125252,4(R1)
BNE 218’
100000 PVOVO2 BIS $BIT13,2(R2)
BR 228
801080 2183 MOV $BIT9, (R1)
100417 ©90VOE MoV #100417,6(R1)
901408 MOV ¥BITIIBITE, (R1)
002000 HOV #81T18,(R1)
600626 POVYRE CHp #620,6(R1)
BEQ 238 '
21652¢  QUowes CHp #16520,6(R1)
BEQ 225 i
177777  0v0006 cHp #=1,6(R1)
BEQ 228
BR 38
800992 PPYYVAL BI #BIT1,6(R2)
2283 MOV R1,(R2)+
801000 1563 MOV #BIT9,(R1)
8%v204 CLR 4(R1)
122113 @ueYvos NOVY #122113,6(R1)
00400 BIS #BITE, (R1)
n21264 2UYY06 MoV $021264,6(R1)
000400 BIS #6118, (R1)
820377 ovvové CupR $#377,4(R1)
BNE t106
21008 BIS #B81T12,(R2)
BR 206
YeANE2  QUerag BIT ¥BIT1,4(R1)
BEQ
46000 BIS
B8R
VALY nreunng BIT #BIT3,4(RL)
BNE 208 ’

jBR IF M8Jp1 NU CUNNECTOR (UN LiNk)
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1558 911532 0512761 000199 Pevpved MOy #BIT6,4(R1) ;LOAD PURT4

1552 ©11543 112761 122113 0VYY06 MOV ¥122113/6(R1) 7LOAD INSTRUCTION

1553 911546 852711 902420 BIS £B1T8,(R1) $CLOCK INSTRUCTION(SET DTR)

1554 911552 12761 821264 0@0p0A6 MoV $021264,6(R1)  ;LOKD INSTRUCTIGN

1555 611560 952711 080460 BIS ¥BITO, (R1) 7CLOCK INSTRUCTION(READ MUDEM REG)

1556 ©11564 »32761 @0OPi0e 0vee04 BIT #81T3,4(R1) ;15 MRDY SET NOW?

1557 211572 pe1402 8EQ 208 . ;B8R IF NO CONNECTOR

1558 ©11574 052712 @4¢v60 BIS #8IT14,(R2) $SET STATUS BIT FUR COMNECTUR

1559 11606 pesT22 2882 ST (R23+ ;P0P POINTER

1560 11602 12761 ©21328 0BVYL6 ’ MOV $021324,6(R1)  ;PUT INSTRUCTION IN PORT6

1561 #1161 p12711 @01400 KOV $BIT91B1T8, (R]) -PORTA.LU 15

1562 wil614 156122 ©0gY94 BISs 4(R1),(R2)+~ JSTORE UDCMP LINE & IN TABLE

1563 11620 212761 21344 DUOLYL MoV $021344,6(R1)  ;PORT6.INSTKUCTION

1564 211626 ©12711 Uvisdw ¥0V #8I764BiTS,(RiJ -cuock INSTR,

1565 211632 156122 0PR004 BISB 4(R1).C(R2)+° -STURE BM873 ADD 1IN TABLE

1565 ©11636 985722 18T {R2}+ ;PDP OVER STAT3

1567 £1164b  §BS611 CLK (R1) ;CLEAR ROML

1568 111642 05237 gvi13le INC DMNUM ;UPDATE DEVLCE COUNTER

1509 11646 822737 00028 001310 cMp #2¢,DMNUN $ARE MAX, NU, OF DEV FOUND?

1578 p11654 0v1i12 BEQ 138 ;¥ES DON’T LOOK FOR ANY MOUREL,

1571 31650 BpSe11 iss CLR (R1) $CLEAR BIT 19

1572 #11662 95061 OGYAL6 CLR 6({R1) ;CLEAR SEL 6

1573 ©$11664 po2731 908210 1463 ADD #10,R1 ;UPDATE CSR POINTER ADDRESS

1574 ©11670 922701 164000 (4,13 $164900,R1 )

1575 11674 @8¥1402 BEQ 138 $BR IF DONE

1576 p11676 808137 911264 Jup 28 $JUMP IF NOT

1517 211702 poS@37 @61306 1382 CLR DMACTY * o

1578 @11706 095737 001310 ’ TST DMNDM’ $WERE ANY DMC11°§ FOUUND AT ALL?

1579 #11712 go1é423 BEQ 58 ;ERROR AUTO SIZER FOUND NO DMC11”S IN THIS SYS,

1584 €11714 813781 901310 MOV DMRUM,RE - ) o

1581 #11728 919137 901314 ([0 R1,SAVNOM 3SAVE NUMBER OF DEVICES

1532 #11724 gos241 LEH cLC . -

1583 11726 06137 991306 ROL DMACTY 7GENERATE ACTIVE REGISTER OF DEVICES,

1584 911732 085237 061386 INC OMATTY $SET THE BIT

1585 w11736 095381 DEC Ri ~

1586 @11743 01371 BNE 48 ;BR IF MORE TO GENERATE

1587 311742 812737 @00026 ©02004 MoV $6,884 sRESTORE TRAP VECTOR

1588 901175¢ @13737 805326 091312 Moy DMACTV,BAVACT  ;SAVE ACTIVE REGISTER

1589 11756 B62137 12010 Jup VECMAP =~ 3GO FIND THE VECTOR NOW,

1599 911762 124402 005769 583 TYPE +MERR2 ;NOTIFY OPR™ THAT NO DNC11°S FOUND,

1591 ©£11766 @v5060 \ CLR Re -HAKE DATA LIGHTS ZERO

1592 311776  BOBYOD HALT ;STOP THE SHOW

1593 $11772 #0776 BR =2 DISABLE CONT, SW,

1594 11774 012716 911664 683 Moy #148,(8P) FENTERED BY NON-EXISTANT TIME=QUT,

1595 212008 @0BGH2 RTI ) ;RBTURH TO MAINSTREAM

1590

1597 912002 000081 WHICH: 1

1598 €12004 092 082 T T JBYTE 2,42

1599 @12006 @V1256 TEMPS

1604

1601 Gl2016 832737 000wll V01236 VECMAP: BIT #SWOD, STRTSW

1602 012916 Be1i14 BNE 58 B

1643 412829 212737 999340 ©90u22 HovY £240,0022 ;SET 10T TRAP PRIO TO 7

1604 ©12026 212737 $12202 BUYY28 MOV #48,0820 $SET IQT TRAP VECTOR

1605 ©12%3%4 212782 §O1520 MOV #$DH.MAP,R2 ;SET SOFTWARE POINTER

1606 ©12040 012700 900300 MOV #300,R0 sFLOATING VECTORS START HERE,
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1697 912044 512701 908382 MOV #302,R1 ;PC OF 10T LNSTR,

1698 612854 516126 181 MOV k1, (RO)+ ;START FILLING VECTUR AREA

1609 912052 912721 (VBG4 MOV #4,(R1)+ SWITH .+27 10T

1614 12050 922921 cup (R@)+,(R1) ¢ ;ADD 2 TO R +R1

1611 £12060 J20127 001000 cup Ri, #1060

1612 @i2064 3101771 BLOS 16 $BR IF MORE TO FILL

1613 212066 D13737 201306 0201246 mMov DMACTY, TEMPL ;STORE TERPURALL

1614 012074 @ve37T PO1246 28 ROR TEMP1™ sBRING OUT A BIT

1615 612100 193063 BCC 58 -BR "IF ALL DONE

1616 ®$12ie2 ©12794 @00C12 KOV $#12,R4 R4 IS INDEX REGISTER

1617 912186 8164337 912252 177#76 MOV BRLVL(R4),PS -sar PSTTO T

1618  ©12114 311221 MOV (R2),R1 )

1619 12116 212761 0VD204 200004 MOV $200,4(R1)

1620 $12124 212711 001022 MOV $BIT9,(R1) ;SET ROM1

1621 ©12139 p12761 121111 ©898U0G MOV $121111,6(R1}  ;PUT INSTRUCTION 1N PORTI6

1622 512136 912711 001400 MOV $BIT9IBITS, (R1) 3FORCE AN IRTERRUPT

1623 912112 195229 783 INCB RO 3 STALL

1621 #12144 01376 BNE =2 ;FOR TIME TU INTERUPT

1625 k12146 102734 000PO2 suB #2,R4 ;GET NEXT LUWEST PS LEVEL

1626 212152 001404 BEQ 68 :BR 1F R§ 3¢

1627 12154 16437 912252 177776 MOV BRLVL(R4),PS $MOVE NEXT LOWER LEVEL IN P3

1628 $12162 w0dI67 BR % $BR TO DELAY

1629 wi2164 952762 B05366 BOGLG2 68 BIS #5300,2(R2) 7HO INTERUPT ASSUME 380 AT LEVEL § AND FIX DMC1i

1639 ©12172 pBSe11 k13 CLR (R1) : ;CLEAR ROMI

1631 © 12174 362722 BBOL1D ADD #10,R2 1pob SOFTWARE POINTER

1632 ©12202 Pvsi3s BR 28 $KEEP GOING

1633 12252 €51662 PRGLO2 483 Bls (SP)¢2(R2) :GET VECTUR ADDRESS

1631 $£12206 342762 0BUIRT 200082 BIC #7,2(R2) ;CLEAR JUNK

1635 912214 (16405 012254 MOV BRLVB+2(R1).R5 ;uET BR LEVEL OF LMCi1

1636 €12220 ¥06305 ASL RS N sSHIFT LEVEL 4 PLACES

1637 $12222 346305 ASL RS ;TO  THE'LEFY FOR THE

1638 (112224 £0630S ASL RS ;STATUS TABLE

1639 ©12226 Puv6IRS ASL RS

1644  ©12238 427105 170777 BIC #170777.RS jCLEAR UNWANTED BLTS

1648 412234 52562 200002 BIS R5,2(R2) "sPUT BR LEVEL IN STATUS TABLE

1642 ©12240 M22626 cHp (SP)+,(SP)+ ;POP 10T UYNK OFF STACK

1613 912242 912710 912172 Hov #36,(5P) :SET FOR RETURN

1644 212246 884482 RTI

1645 212250  @08207 583 RTS pC ;ALL DONE WITH "AUTO SIZING®

1640 - "

1647 812252 PBOLOD BRLVL: @ JLEVEL ©

i0d43 ©1245% ¢o00BBY ° SLEVEL ©

1649 812255 d0ALR9 200 JLEVEL 4

1659 012263 00240 240 sLEVEL 5

1691 12262 Ypo3ipy 300 SLEVEL 6

1652 V12264 BuD340 340 FLEVEL 7

1653 .

1654

1655 12260 105777 166712 INTTY! TSTB ATKCSR sWALT FOR DUNE

1656 w1227z 19023475 BPL =4

1657 12274 ©17793 166706 MoV @TKDBRe R3 ;PUT CHAR IN R3

1653 w1230 105777 160704 TST8B @TPCSR ;WALT UNTLL PRINTER IS PEADY

1657 912304 100375 BPL -t - k !

1660 Q12306 10377 166707 MOV R3,@TPDBR sECHO CHAR

1661 L12312 342703 0068245 BIC $BIT7IBLTS5,R3  ;MASK OFF LUWER CASE

1662 12316 600297 KTS PC sRETURN
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MICKOPROCESSOR MALN MEMURY ASSIGNMENTS
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1093 RCVKE=-<HANDLE EVEN BYTES
1149 RCV1+==STORE UNNUMBERED MESSAGE TYPE
1146 RCVJ==ROUTINE TO HANDLE SUBTYPE FIELD,SELECT AND FINAL
1151 REYR-=UNNUMBERED MESSAGE RESPONSE FIELD
1161 RCVO-=UNNUMBERED MESSAGE--NUMBER FIELD
1167 RCYL==PROCESS CRC3 :
1192 RCVMe=PROCESS CRC4==END UF DATA MESSAGE
1211 EM2-=PROCESS RLD MESSAGE .
1251 TMTOA==TRANSMITTER DISPATCH ROUTINE
1257 TMTA==FIRST CHARACTER OF HEADER
13p4 TMTB==OUTPUT FIRST CHAR OF COUNT
1330 OQUTPUT SECOND CHAR OF COUNT
1347 RESPONSE FIELD-NUABERED MESSAGE
1367 TMTE==NUMBER FIELD==NUMBERED MESSAGE
1376 TMTF==NUMBERED MSG ADDRESS FIELD
1389 TF1+NUMBERED MSG HEADER EOM
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1467 TMTKe=OQUTPUT RESPONSE F1ELD (UNNUMB MSG)
1475 TMTL=~UNNUMB MSG NUMBER FIELD -
1493 TMTM=<UNNUMB MSGe=STATIUN ADDRESS
1509 TIMSRV==TIMEOUT ROUTINE<=SENDS REP
1579 SNDACK==ROUTINE TO SEND AN ACK
1627 REP HANDLER
1636 START HANDLER
1649 STACK HANDLER
1685 NXMERR ===NON EXISTANT MEMORY HANDLER
1692 SELUSY==ROUTINETOCHECK SELECT AND GSYNC AND DIDDLE LINE STATUS WORD
i
DMC11 ODCMP PROTOCOL IMPLEMENTATION MACY11 38(1046) 11-JUL=77 12318 PAGE 1
DMCNEW MAC 21-aPR=77 10108 B C
H
6 TITLE DMC=1i MICROPROCESSOR INSTRUCTIONS
7 .SBTTL MACRO DEFINITIORS =
8 : bbb i
3 «SBTTL REVISION 00
10 .SBYTL FEBRUARY 25, 197%
i1 «SBTT -
12 .SBTTL REVISION @1
13 «SBTTL MARCH 16,197%
14 +SBTTL NEW CSR BOARD CHANGES
15 «SBTTL o
1; «SBTTL HARVEY M, SCHLESINGER
1 Ladd
18

;
+SBTTL COPYRIGHT 1975 DIGITAL EQUIPMENT CORPORATION

PAGE?

PAGE:

2852

0053



DMC=11 MICRUPROCESSUR INSTRUCTIONS

OMCNEW,MAC

DMC=11 MICROPROCESSOR INSTRUCTIONS

DMCNEAMAT

74
71

135
149
145
150
151
152
153
158
163
168
173
178
187
192
197
242
27
212
221
230
235
240
245
252
256

21=APF=77 19308
00099

B002u00
100000
P289920
Boovoe
840000
262000
#621100

302090
212000
o14002
£904090
ev1¢ov
gvidpe
592090
802400
903000
293409

g00200
800222
200240
00262
920300
Bo0320
gvvBlse
2006360
#0020
podB22
$00040
BI0060
gedige
800129
P90149
000169

984000
#1000
914030
#01000
Uo1400
02400
e84
ca24090
803000
203400

23 =APK=7] 1008

190v00

P00¢0Y

MACY11 30(1€40) 11-JuL=77 12:18 PAGE 1=l PAGE:?
COPYRIGHT 1975 LIGITAL EQUIPMENT CORPORATLION ’

NEwz®

sMICROPROCESSOR INSTRUCTION WORD DEFINLTIUNS

MOVE=0 3OPCODE MOVE
JUMP=100000 ;OPCODE JUMP
1BUS=20000 3SOURCE 1BUS
IMM=9 1SOURCVE IMMEDIATE
MEMX=400007 3 SOURCE MEMORY
BRX=60000 3SOURCE BR
BR=60003 7SOURCE BR
0P=50000 3SOURCE BR
LDMAR=10000 sMA=LOAD MAR LO
INCHAR=14900 ;MA=INCREMENT MAR
WRTEBR=400 $DEST=WRITE BR
WROUTX=1008 ;DEBT=EXTENDED 1BUS
SHFTBR=1409 ;OEST=SHIFT BR LEFT
WROUT=2000 3DEST=WRITE QUTPUT
WRMEM=2400 3DEST=WRITE MEMORY
SPX=3000 JDEST=WRITE SP
SPBRXx3400 sDEST=WRITE SP AND BR
;FUNCTIONS
SELA=20@ ’ 3FUNCTIUN=SELECT A
SELB=220 3FUNCTION=SELECT B
AORNE®240 sFUNCTION=A"OR NDT B
AANDB2262 sFUNCTION A AND B
AORB=300 sFUNCTION=A OR B
AXORB=320 sFUNCTION A XOR 8
SuB=348@ 3 SUBTRACT
SUBTC=368 sFUNCTION= TWOS COMPLEMENT SUBTRACT
ADDay JADD As+B - -
ADDC=20 3 A+B+CARRY
SUBCx48 sA=Bal -
INCAz60 ; INCREMENT &
ACz10@ 7A PLUS CARRY
AA=120 3A PLUS A
AAC=140 ;A PLUS A PLUS C
DECAz160 ;OECREMENT &~
;END FUNCTIONS - :
PAGE1%4080
PAGE2=10000
PAGEJ=1 4000
CCOND=19880 ;CONDITION €
ZCOND=1 400 sCONDITION 2
ALCOND= 400 3ALWAYS
BROCONZ 2000 3CONDITLION BRe
BR1CON=2400 sCONDITION BRI
BR4COR® 3008 ;CONDITION BR4
BRICONE=3408 $CONDITION BR7
MACY11 38(19046) 11=JUL=77 12518 PAGE 2 PAGE:

MICRO INSTRUCTION DEFYNITIONS

«SBTTL MICRO INSTRUCTIUN DEFINITIONS

SBTTL
r
JUMPR10080Y
;
:
;
;
;
;
H
’
.SBTTL
'
1
1
;
H
H
;
+SBTTL

i
MOVE=p

42 %8 e ve w0 =e e % we = ne e N N6 e we

BRANCH INSTRUCTIONS
1JUMP 0P CODE

INDEXED BRANCH INSTRUCTLONS

NOVE INSTRUCTIONS

JMOVE OPCODE

ous4

PTH)



DMC=11 MICROPROCESSOR INSTRUCTIONS
21-2PKk=77 10:08

DHMCHEW,MAT

258
259
269
261
262
263
264
205
265
267
268
209
279
271
272
273
274
215
276
277
278
279
280
281
282
283
284
285
286
287
288
289
292
291
252
293
293
295
296
297
298
299
304
301
302
303
304
305
3ve
307
3¢8

109209
102920
108¢ 40
100¢60
100100
192120
122142
100160
108200
109229
J0pvo0
G¥ee20
800140
Fo0160
LK1
202120
Bv2200
892229
pod249
Dov209
903359
900320
GV9340
Po3360

4690080
BoPLdl
Poovd?2
28303
Booodd
DB200S5
P06
500487
208010
b1l

38089902
300003
B32006
uovdl
vooedd
PLITTE)
[T EL2Y]
LT
gvp012
BeoL13
gu%014
B69017

DMC-11 MICROPRUCESSOR

DHCNEW.NA?

310
317
324
329
333
337
342
339
3sv
351

21=APRe7

171117

MACY11 30(1246) 11=JUL=77
INPUT/OUTPUT ASSIGNMENTS

PAGE 3 PAGE}

+SBTTL INPUT/OUTPUT ASSIGNMENTS

;1BUS’  ASSIGNMENTS
INCONER+100008
MAINS20+100000
UCONZ4B+1P0000
UBADDR®66+1 00000
PORT12100+1000006
PORT2=120+100000
PORT3=140+102009
PORT4=160+100000
NPR=200+10000¢
UBBRRZ20+100006
INDAT120
INDATZ=22
10BA1=140
10BA2=1060
1IBA1=1dp
1IBA2=120
RCVDAT=2090
TMTCON®220
RCVCON=240
MODEHZ260
SYNREG=300
LNOSWE320
BM873%34p
LUMAIN3360

30BUS  ASSIGNMENTS
sEXTENDED OBUS
QINCON=@

OMAIN=Y

00CON=2

OUBADL=Z3
OPORTi=4
OPORT235
OPORT3=6
OPORTa=7
ONPRz19

OBRE1{
;UNEXTENDED OBUS
QUTDA1=2
OUTDAZ=3

0BA1=6

OBA2x7

IBAL =&

IBA2xS

TMTDAT=19
OTHMTCU=11
ORCVCU=12
OMODEM=13
SYNCE14
OLUMAR=z17

INSTRUCTIONS MACY11 36(1046) 11-JUL=77
7 106308 PROTOCOL DEPEMDANT MACROS

;IN CONTROL CSR
sMAINTAINENCE REGLSTER
$OUT CONTROL CSR ~

: UNUSED -

sCSR4

sCSRS

:CSRe

;CSR?

$NPR CONTROL

s BROINTERRUPT)CONTROL
; INPUT DATA LOW BYTE
7 INPUT DATA HIGH BYTE
;UUTPUT BA LOW BYTE
;OUTPUT BA HIGH BYTE
; INPUT BA LUW BYTE

3 INPUT BA HLGH BYTE
sRECEIVE DATA

; TMTR CONTROL

3RCVR CONTRUL

;MODEM CONTROL

;5IN REGISTER

sLINE NOMBER SWITCH
;BMB73 ADDRESS ~ ~
JLINE URIT PAINTALNENCE

;IN CONTROL CSR
FMAINT

;OUT CONTROL CSR
sUNUSED ~ ~ 7
;CSR4

;CSRS

;CSRe

3CsRr7

sRPR CONTROL

;BR CONTROL

;OUTPUT DATA LOW BYTE
;OUTPUT DATA HIGH BYTE
3OUTPUT BA LOW BYTE
;O0UTPUT BA HIGH BYITE

;s INPUT BA LUW BYTE ~
;INPUT BA HIGH BYTE

3 TMTR DATA ~

’ PR
;5YN REGISTER
;LINE UKIT RMAINT,

12818 PAGE 3e1 PAGE:

«SBTTL PROTOCOL DEPENDANT MACROS

b me we ve e e

MICPC=177717

s INIT MICRO PC

o956

0057




DMCe11
LUW,MAC

353
354
355

DMC11 D
ODCNEW,

359
L
361
ez
363
364
365
Job
367
368
369
370
in
3172
373
374
375
378
317
374
379

PAGE?

PAGES

MICROPROCESSOR INSTRUCTIONS MACY11 304(104b) 11-JUL=77 12318 PAGE 5
T 13=0CT=76 14333 DMCy1 DDCMP MICRO CODE ASSEMBLED FOR USE WlTH THE M8281 LINE UNIT
. .SBTTL DMC11 DDCMP MICRO CODE ASSEMBLED FOR USE WITH THE M8201 LINE UNIT
BrOvDY Low=0 - : :
bOROBPY SLOW=®
DUMP PROTOCOL IMPLEMENTATION MACY11 3¢(1P46) 11=-JUL=77 12318 PAGE &
MAC 21=APKR=77 183108 DvC1t DDCup H}Cﬂo CODE ASSEMBLED FOR USEt WiTH THE M8201 LINE UNIT

<TITLE DMC11 DDCMP PROTOCOL IMPLEMENTATION
IDENT /Veov1/ . :
.SBTTL YERSLON @QA FEBRUARY 26,1975

«SBTTL

+SBTTL HARVEY M, SCHLESINGER

+SBTTL oo

«SBTTL COPYRIGHT 1975, DIGITAL EQUIPMENT COKPORATION
«SBTTL - : T -
.SBTTL VERSION 09B MARCH 17,1975

.SBTTL CSR AND MICROPROCESSOR CHANGES

«SBTTL . - ) b

.SBTTL  VERSION 9@C NOVEMBER 6, 1975

+SBTTL RETRANSNISSION CHANGES

«SBITE )

+SBTTL VERSION 00D DECEMBER 3,1975

«SBTTL TRANSMIT DONE CHANGES = ~

«SBTTL

«SBTTL THE LATEST MODIFICATIONS WERE ADDED ONj
+SBTTL OCTUBER 13, 1976 -

.SBTTL ' THIS VERSION WAS USED TO BLAST THE FIRST
.SBTTL RELEASE ON OCTOBER 13, 1976 N

@058

2059



DMC1] DUCMP PROTOCOL IMPLEMENTATION

DDCREW,MAC  21=RPRe7] 10308

381
382
383
384
3858
386
387
388
385
390
391
392
383
394
395
3%
397
398
399
400
401
402
403
404
495
486
4e7
498
499
419
411
412
413
414
415
416
417
418
319
429
421
422
423
421
425
420
427
428
429
43¢
431
432
433
334
435
436

DMCt3 DUCMP PROTOCOL IMPLEMENTATION

DDCNEW MAC 21-APR*77 10308

437
438
439
449
441

BYp0D2
960001
seses2
[.ELOT-E]
BODY06
POBHaT
BB
Bpoail
202012
dvze13
355084
320015
208916
oveeL7
360022
BYOV23
B20C24
002025
900032
200037
900044
208¢51

382056
80063
#0070
60071
00072
000e73
voni01
Bop1027
Boo115
pYo123
200131
800137
200145
86153
002154
266155
Gvir156
Led157
BoB163
00161
00162
908163

#00165

Teo170
gyt
d0c172
BOB173

tee174
#0240
008241
Bo0242
[ TLOT)

MACY11 34(1046) 11-JyL=77 12118 PAGE 6-1 PAGE1 @06V
#ICROPROCESSOR HALN HEMURY ASSIGNMENTS o

.SBTTL MICROPROCESSOR MAIN MEMORY ASSIGNMENTS
sALLOCATION OF MICRUPROCESSOR MAIN MEMORY

NAKSRED $NAKS RECD==DYNAMIC
NAKST®HAKSR+1  jNAKS THTED==DYNAMIC
REPSR=BAKST+!  ;REPS RECD-=DYNAMIC
REPST=REPSR+1  ;REPS TMTED=+DYNAMIC
NPEREPST+3 ;CONSTANT @
NTLRaNpP+1 $NAKSeMSG NU BUFFERS CUMUL.
WHDR®NTLR+1 3 NAKS=HSG HEADER BAD .
NDATR=NHDR+1 ;NAKS=DATA BAD
NTLSENDATR+1 3NAK SENT ==NO BUFFERS
NHDS=NTLS+1 sNAK SENT BAD HEADER
BDATSERHDS+1 ;HAR SENT BAD DATR
REPCSSNDATS+1  ;REPS SENT CUMUL
REPCR=REPCS+1  ;REPS RECD CUMUL
BASESREPCR+1 " pCORE TABLE BASE ADURESS
SRC=BASE+3 ;START OF INPUT CAAIN-=NEXT RECV UONE
ERC=SRC#1 sEND OF INPUT CHAIN ) -
LRC2ERC+1 sLAST POINTER RECD
RCL1aLRC+1 sRECEIVE LINK #1
RCL2#=RCL1+5 s » e
RCL3ZRCL2+5 ; " LI &
RCL4=RCL3+5 )
RCL5=RCL4+5
RCL6TRCLS+S
RCL73RCL6+5
STC=RCL7+5 $START OF OUTPUT CHAIN===NEXT TMT DONE
LTC=STC#1 sLAST TRANSMITTED g
ETCzLTC+1 :END OF TRANSMIT CHAIN
THL1ZETC+1 3TRANSHIT LINK #1° °
TML2=TML1+6 ;g T L Y]
TML3=TML2+6 ; " " #3
TML4ETML3+6 ’
TMLS=THL4+6 ’
TML6TTMLS+6
TML7=TML6+6
TMLB=TML7+6
T2TMLE+b 3 TYPE FLELD
ST2T+1 3SUBTYPE FIELD ~
ISP17£5T41 $M5G ACKED IMAGE
ING1PZISP17+1 "3 IMAGE OF BIT 1 OF SP1@
ING113IMG10+1 3 IMAGE OF sPi1 )
I¥652=I8Gsi+i $IMAGE OF sPiz
ING17=IMG12+1 3 IMAGE OF sP17
PRTST=IMG17+1 ;PORT STATE
TYPTABZPRTST+1 ;TYPE TABLE-=e

372 TYPE TABLE REP

373 % ° " NAK
TYPSTT=TYPTAB+2 ;74 * *  START

3715 ¢ " BTACK

;
OSTATESTYPSTT+3 ;OLD STATE POINTER
1SP11#0STATE+1 ;SP11 IAAGE .
ISP12=I5P11+1  38P12 IMAGE
INCONS=1SP12+1 jIN CONTROL CSR IMAGE

MACY11 38(1P46) 11=JUL=77 12318 PAGE 62 PAGE: @061

MICROPROCESSOR MAIN MEMORY ASSIGNMENTS

RTHRS®INCONS+1
NXTINT®240
NXTSPENKTINT+1
INTSTK=NXTSP+1
MMENDE=40p

?RECY THRESHOLD LINK
sNEXT INTERRUPT POSITION
3END OF 'INTERUPT CHALN

3 STACK OF INTERUPTS
;MAIN "MEMORY END



DMC11 DDCMP PROTOUOL IMPLEMENTATION

DLCNEW,MAC

443
444
445
4406
447
448
449
459
451
452
453
454
455
456
457
458
459
169
451
462
463
464
465
466
407
468
469
470
471
472
473
474
a7s
476

OMC11 DDUCMP PROTOCOL IMPLEMENTATION

DDCNEW . MAC

478
479
480
481
482
483
484
485
486
)
()
457
)
1)
288
(1)
)
489
)
1)
490
(§D]
)
491
)
)
492
493
1)
()
494
495
(1)
)
496
497
()
1)
498
)
1)
499
)
)
509
1)
(1)
5¢1
(1)
(1)
902
1)
)
S04
(1)
1)

912322

£12322
©12324%

212321
912326

M12326
®12339

vi2330
v12332

$12332
912334

812333
©12336
©12336
vi12340
$12340
12342

$12342
V12344

©12344
12346

$12346
©12356

#12350
©12352

€123%2
@123S4%

/12354
912350

wi235u

21=APR=77 $9;08

dv3vae
B000vD1

00682
Bdovdl
SoPvd4
oBveas
3V0¢96
#oo00?
CL22Y]

300¢11
83912
208¢13
o02014
20e215
2800016
8voe17

21=APR=77 1D:06

v12322

202000
©¥63220

d096I1
©63223

300002
863237

809003
e01200

(po¥De
Bo1222

200005
dpisre

PoGvR6
e63130

200007
er6423

9028¢10
863060

8vovtt
161413

Booe12
100406

d990013
rolenl

oeo014
T63231

gopvis
€83232

dodvie
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MACY11 30(1046) 11-JUL=77 12318 PAGE 6=3 PAGET @062
SCRATCH PAD ASSIGNMENTS :

+SBTTL SCRATCH PAD ASSIGNMENTS
5PB=@  ;SPU=e=SCRATCH REGISTER
SPial ;SPl===PORT STATUS WORD
;BIT ASSIGNMENTS
3BIT#==INIT MODE
$BIT1e=SEt STATLON SELECT(UNUSED)
$BIT2e=NO BUFFER ASSIGNED IN BOOT MUDE
3BIT3w~DLE RECEIVED WHILE NUT IN MAINT MODE
}BIT4~~INTERRUBY PENDING ~
3BITo==DISCUNNECT ERROR
$BIT7==BOOT MODE
SP232  j5P2===TRANSMIT STATE PUINTEK
SP3x3  ;SP3===RECELVE STATE POINTER
SP4z4  ;SP4===END RECV ADDRESS
SPSx5  ;SPS5~+=END RECEIVE ADDRESS
SP6%6  ;SP6=w=END TRANEMIT ADDRESS
SP7=7  ;SP7-=--END TRANSMIT ADDRESS
SP10=1@ ;SP1@=-=LINE STATUS WORD
3BIT ASSIGNMENTS
3BIT@==UNNUMB PENDING
JBIT1-~MESSAGE 1IN PROGRESS
;BIT2-=LINE HAS GONE IDLE
3BIT3=~START RECEXVED
$BIT4==CLEAR ACTIVE ON END
$BITS==START ROOE
§BIT6==HALF DUPLEX
3BIT7=-=0K TV SEND
SP11%11 3SP11=~=R FIELD
SP12312 ;SP12e-=N FIELD
SP13%13 jSP13ew=eTYPE ~
SP14z14 3SP14-=--RECEIVE LINK IMAGE
SP1Sx{5 §SPi5ee=TIMER ENTRY===NUMBER OF ONE SECOND TICKS
SP16=i6 3SP16+=<=PUOINTER TO TMT LINK COPY LN MAIN MEM
SP17=17 ;8P17e=<LAST MESSAGE ACKNOWLEDGED

MACY1{ 38(1046) 11=JUL=77 12318 PAGE b=4 PAGE: 0963
INIT=+INITIALLIZATION ROUTIKE = ~ -

INITY

583

108y

+SBTTL INIT==INITIALIZATION ROUTINE

ZEROB MAIN MEMORY

7LOOPB wAITING FOR RECELVE DATA(B00T?)

3O0R FOR RQI TO BE SET”

'HILL ACCEPT ONLY BASE FORMAT, ALL OTHERS WILL RETURN A PROUEDURE ERRUR

:AT INITIALIZATION === THE HARDWARE CLEARS THE BR AND MAR
.212322
sP BR,SELB,SP@ sCLEAR  5P®
MICPCEM1CPC+1 T
<MOVE!SPX{BR{SELBSP@>
SP BR, SELB, SP3 $PAGE ONE THANSFER ADDRESS
MICPCEMICPC+1 . : T
<MOVE!SPX{BR|SBELB!SP3>
SP " BR,SELB,5P17 JCLEAR SP17
MICPCRMICPC+1 T
<MOVE!SEXIBRISELB]SPLT>
00T ~ BR,<SELALOINCON> 7ZERO THE IN CONTROL CSR
MICPCMICEC+1 o
<MOVE!WHOUTX{BR!<SELA!OINCOND>
OUT ~ 'BR,<SELA!0QLOE>" 72ERQ THE OUT CONTROL CSR
MICPCEZMICPC+1 : )
<MOVE{WROUTX!BR!<SELAJOOCON>>
SP T 1IMM,370,SP16 ~ SWRITE § ONk BITS TO THE HIGH ORDER
MICPCaMICPC+1 . T )
<MOVE}SPX!IMM!37915P10>
© 3BITS OF SP1¥
SP BR,AR,SP19 sSHIFT SPi@ LEFT SETTING CARRY THE
MICPCRMICPC+1 - . T "
<MOVE!SPX!BRIAA!SP1U>
;FIRST 5 TIMES THRU THE LUOP
MEMINC BR,ADDC!SP3 sWRITE A ONE TO THE FIRST 5 MEMORY
MICPCZMICPC+1 i C
<MOVE} WRMEM! INCMAR{BR}<ADDCISP3>>
T ;LOCATIONS AND ZERO THE RESY

se BR, INCA, SP@ 7INCREMENT COUNTER
MICPCEMICPC+1 ' h

<MOVE}SPX!BR} INCA!SPD>

z T 188 3ALL DONE

HICPCSMICPC#+1
SJUMPLETONDI<106=INITa300Un4>1<108=1NITa777/2>>

ALWAYS “sg ;KEEP GOING

MICPCEMICPC+1

<JUMPLALCOND!<S8=INITE3000U#4>1<58=INITRTTV/2>>

SPBR ~  IMM,1,SP1 $WRITE A 1 TO THE Bk AND SP1
MICPCEMICPC+1

<MOVE§SPBRX!IMMI]}SP1>

SP " BR,SLLB,SP11 JWRITE A 1 10 SP11
MICPCEMICPC+1 ) ) -
<MOVE:SPXIBR!SELBISP11>

sP BR,SELB,SP12 sWRITE A 1 T0 SP12
MICPCTMICPC+] ’

<MOVE! SPXIBR!SELD!SP12>

LOMA LMM, PRTST sPOINT MAR TO UNNUM MSG SKELETON

HICTPC=MICPCH1
(HUVE!LbNAH!IHM!<PRT$T&;77>>



DMC11 DDCMP PROTOCOL IMPLEMENTATION
21-APR=77 10108

DDCHER  MAC
508 012369
(1) 012369
(2)

(2) 112360
565 ©12362
(1)
(1) #12362
506 £12364
[$3]
(1) 812364
547 812369
(1)
(1) ¢1236b
508 $1237R
1)
(1) 912376
569 12372
)
(1) 12372
510 ©12374
)
(1) 912374
511 ©12376
1)
(1) 612376
512 12409
1)
(1) 12809
S13  p12402
1)
(1) 712402
513 a1240¢
Q)
(1) e12404
515 912406
1)
(1) 612106
516 12110
)
1) 12410
517 ©12412
1)
(1) w12412
518 012414
()
(1) ©1241%
519 W12416
1)
(1) 912410
520 P12428
1)
(1) o12428
521 1512422
()
(1) w12422
522 12424

DMC1i DOCMP PROTOCOL IMPLEMENTATION
21-APR=77 10:08

DDCNEA (MAC
1)
(1) p12424
523 212426
1)
(1) w12426
521 912430
o3
(1) 012430
525 12432
(1)
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526
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MACY11 30(i046)
INITe=INITIALLZATION ROUTINE

PSTATLI NIDLE2

11=JUL=T77 12818 PAGE 6=5 PAGES

sWRITE PORT IDLE STATE -

MEMINC IHMp<<NIDLEZ-IH1T&777I2>>

MICPCEMICPC+1

<HOVE!HHHLHIIHCHAR'IHH1(<HIDL€2-INIT&777/1>>)

BRWRTE IMM,226
MICPCEMICPC+1
KMOVEIWRTEBRIIMHI<Z226>>
OUTPUT  BR,SELBLSYNC
WRICPC=MiCPT+i
<HOVEIHROUT'BRI¢SELB]S!NC>>
MEMINC  1MM,3

MICBCEMICPC+1
<MOVE|WHMEM! INCHAR] IMK1<3>>
MEW T IMM,2

MICPCEN1CPC+1
<HMOVEIWRMEM]1MM1<2>>

SP  ~ "HEMXI1NCMAR,SELB,5P15
MICPCEMICPC+1

<“OYL‘SPX!HEHXIINCHAR!SELB]SPIS)

MEMINC IMM,6

MICPCRMICPC+1
<MOVE!WRMEM!INCHAR]IMM|<6>>
MEMINC IMM,7

MICPCEMICPC+1

<MOVE ! WKMEM!INCMARL IHMIC7>>
MEMINC IMM,1

MICPCEMICPC+1
<MOVE!WRMEM!INCMAR] INM!€1>>
LDMA ~ “IMM,STC

MICPCZNICPC+1
<MOVE!LUMAR!IMMI<STC&ITT>>
MENRINC. TMM_ TML1

MICPCEMICPC+1
<Mov:xunuznglncnunx1nn;<ru&x>>
MEMINC IMM,THML1

MICBCEMICPC+1
<MOVE)WRMEH ! INCMAR! IMM} CTML1>>
HMEMINC IMM,TML1

MICBCRMICPC+1
<MOVEWRMEM! INCMAR | IHMECTMLY>>
LDMA ~ '1MM,SRC

MICPCEMICPC+4

<HOVE]LUMAR! IMMI<SRC&377>>
MEMINC ~IMM,RCL1 i
MICPCEMICPC+1

<HOVE) WRMEM!INCMAR} LMM] <RCL1>>
MEMINC IMM,RCL1

MICPCEMICPC+1

<MOVE | WHMEM INCMAR! 1MM{ <RCL1>>
MEMINC IMM,RCL1

MICBCEMICPC+1
<MOVE{WRMEM ! INCMAR| 1MM!<RCL1>>
LOMA ~ IHM, NXTINT
MICPCEMICPC+1

<MOVEILDUMAR! IMMI<NXTINT&377>>
HEMINT ~IMM,INTSTK

MACY1] 30(1046)
INIT««INITIALIZATION ROUTINE

MICPCEMICPC+1

<MOVEIWRMEM!INCMAR!IMM|CINTSTK>>

MEM IMM, INTSTK
MICPCEM1CPC+1
<MOVE!WRMEM| IMMI<INTSTK>>
BRWRTE IMM, 200

BICPCIMICPCHE
<HOVEIH§TEBRIIHHI<ZBB>>
OUT ~ BR,<SELBIOMAIN>
MICPCEMICPC+}1
<MOVE]WROUTX!BR!<SELBIOMAIN>>

sWRITE SYNC TO MEMORY

;LOAD THE SYNC REGISTER

sREP
s NAK
3SET STARTING COUNT
3 START
$STACK
;ACK

;LOAD ADDRESS OF LAST TMT CHAIN

;LOAD ADDRESS OF LAST RECY CHAIN

;SET UP ADDRESS OF FIRST RECV LINK

#INLTIALIZE NEXT INTERRUPT POLNTER

11=JUL=77 12318 PAGE 6=6 PAGES

$LNLTIALIZE INSERTION POINTER
FWRLTE THE RUN BIT TO THE BR
JWRLTE THE RUN BIT TO MAINT CSR

;FALL INTO iDLE LuOP

2064

2965



DmC11 DLUCMP PROTOCOL IMPLEMENTATION

DOCNEW MAC
533
534
535
s3e
537
538 812434
1)
(1) 91243%
539 812436
1)
(1) p1243¢
540 12449
(1)
(1) 012440
541 12342
1)
t1) 912442
542
543 912144
1)
(1) 9124414
544 F12446
1)
(1) ©12446
545 0124590
(1)
(1) 912459
546 ©12452
1)
(1) #12352
547 v1245%
S0
(1) 12453

21=APR=77 18308

800045
262610

BUPY46
112400

80047
112092

oveese
198452
P9o0S1
463222

oduees2
£29640

200053
167203

00054
¥10162

BODESS
146620

DuC11 DLCMP PROTOCOL IMPLEMENTATION

DDCNEW ,MAC
549
556 €12456
(1} ¢12450
(2)
(2) ©12356
551 ©12460
(1)
(1) wi1246v
552 ©12462
()
(1) 12962
553 612464
(1) 812463
554 912466
1)
(1) 912466
555 812479
1)
(1) 012470
556 312472
(1)
(1) 912472
sS7 12474
1)
(1) ®12474
558 12176
1)
(1) 212476
559 012529
(1)
(1) #1250
5600 ©12502
(1)
(1) 12502
561 912504
(1)
(1) e12504
562 612500
()
(1) 12506
563 912510
(1)
(1) 512519
564 V12512
()
(1) 912512
565 ©12514
)
(1) 812514
566 412516
1
(1) $12%10
s6l 412520
(1)
(1) 12820

11=APk=77 103198

[T 15T
802529

683057
199017

PEPV6 Y
136594
Jogeél
136528

P0BV62
122568

Jveve3
123000

202064
92509
209065
vo1260

Codv66
dv0520

onae67
862233

o9eu79
839624

PuvpT1
193100

Jo¥vev12
#1213

300u73
£16426

IBe0TS
Yv2730

BoVLIS
wo3161

VageToe
PpOBO41
vedel?
110733

MACY11 36(1046) 11=JUL=77 12118 PAGE 6=7 PAGE?
IDLE«~PROGRAM IDLE LOOP

IDLES

XEXIT?

113

123

«SBTTL IDLE=«PROGRAM IDLE LOOP

JPROGKAM IDLE LOOP

1DISPATCHES TO APPROPRIATE SERVICE ROUTINES
1USES STATE POINTERS FOR TMT,RCV,CSR ACTIVITY

1

BRWRTE BR,<SELA!Sp10>
MICPCEMICPC+1
<HOVEIHFTEBP!BR'<SELA!SPID>> .
BR1 ~ TMTDA 3IF DATA TO SEND== BRANCH
MICPCEMICPC+1 )
<JUHP!BRICON!<THTDA°INIT&3OOB!4>l<THTDA-IﬂII&777/2>>

BR¢ ~ TMIDA ;IF DATA TO SEND=~ BRARCH
MICPCEMICPC+} -
<JUHPIBR“CONl<THTDN-1NIT&3000*4>1<THTDA-IHIT&777/2>>
ALWAYS I1

MICPCEMICPC+L
(JUHP!APCONDZ<X1-IH!TGJDBI!Q)!<§3-IIIT&11!IZ>>

$READ TRANSMIT STATUS WORD FROUM SP1# T0 BR

i

sP BR SELB, 5P2

MICPCENICPC+Y

<MOVE!SFX!BRISELBISP2>

BRWRTE IBUS,RCVCON $READ LINE URIT RECEIVE CUNTROL WORD
MICPCEMICPC+1 T T )
<MOVE!WRTEBR! IBUS]<RCYCON>>

.BR¢ ~ "BR,SELA,SP31PAGE] ;BRANCH BASED UPON RECV STAYE
MICPCEMICPCH1 )

<JUMP! BR4CONIBRISELA|SP3IIPAGEL>

LDMA ~  IMM,PRTST ;ADDRESS POKT STATE
MICPC=MICPC+1 i

<MOVE!LDMAR! IMM]<PRTSTE377>>

.ALWAY MEMX,SELB;Q s INDEX

MICPCSMICPC+1 . T
<JUMP:ALCOND|MEMXISELBIO)

MACY11 30(1848) 11=JUL=77 12118 PAGE 6-8 PAGE?
BAESRV~~es BASE SERVICE ROUTINE :

BASSRY:

BS1:

.SBTTL BASSRVe--= BASE SERVICE ROUTINE
PSTATE NIDLE2

MEM xun.<<n10bsz-1n£tc777/2>>
MICPCRMLICPC+L

<MOVE!WRMEM! IMM!<CNIDLE2-INITE777/2>>>

oeee

0067

LDMA IMM,BASE 3CLEAR TO MAR SO LT PUINTS TO BASE POINT

MICPCEMICPC+1

<MOVE!LUMARI IMM!<BASE&377>>

MEMINC ~IBUS,PORT1 $READ CSR4

MICPCEMICPC+1 )

<MOVE!WRMEM1INCMAR] 1BUS]<PORT1>>

MEMINC  1BUS,PORTZ $READ CSR%

MICPCRMICPCH]

<MOVE{WRHMEM! INCMAR] 1BUSI<PORT2>>

MEM IBUS,PORT4 ~

MICPC=M1CPC+1

<MOVE] WHMEM! IBUS | <PORT4>>

SP T "IBUS,INCON,5PY $READ INPUT CONTROL CSR
MICPCsMICPC+1

<MOVELSPX{IBUS!INCONLSPU>_

BRWRTE IMM, 100 7CLEAR THE BR
MICPCHMICPC+1 : i N

<MOVEIWRTEBR! IMM]<100>>

OUT ~ "BR,<AANDBIOINCON> jCLEAR THE LNCONTROL CSR
MICPCERMICPC+1 o o T
<MOVEIWROUTX!BRI<AANDB}OINCON>>

BRWRTE IMM,120 7 MASK FOR HDX AND DTR
MICPCEMICPC+1 : ° -
<MOVEIWHTEBR} IMN}<120>>

OUTPUT BR,<SELBLOMUDEM>

HICPCENICPC+1

<MOVE ] WROUT BRI <SELE§OMODEN>>

BRWRTE MEMX,SELB ;READ SEL6

MICPCEMICPC+1 '
<MOVE!NRTEBRIMEMX ! <SELB>>

BR4 ~ RESUME ;1F SET RESUME
MICPCEMICPC+1 ’ ’
<JUMPIBRACON| CRESUME=INITG30@0%4> I CRESUME=INIT&TT7/2>>
LDMA 1M, T ;LOAD ADDRESS OF TYPE FIELD
MICPCEHICPC+1

<MOVEILUMAR! IMM!<T&377>>

MEMINC IMM,6 FWRITE START TYPE TO MEMORY
MICPCEMICPC+1 - ) '
CMOVE!WHMEMLINCMAR! [MMI<6>>

MEM 1MM, 300 $WRITE SELECT AND FINAL TU MEMORY
MICPCRMICPC+1 ) T .
<MOVEIWHMEMIIMM!<3g0>>

sP BR,DECA,SPi sTURN OFF INIT MOUE
MICPCEMICPC+]

<MOVE1SBXIERIDECA!SP1>

BRWRTE  IMM, 24} $SET OK TU SEND,STAKTMODE AND UNNUM PENDING
MICPCEMICPC+1

<MOVE!WKTEBR]IMM!<241>>

ALWAYS SA3

MICPCZ=MICPC oL

SJUMPIALCOND 1< SA3=INLITL30AE# 4D L CORI=INITM/TT/2>>



DMC11 DDCMP PRUTOCOL IMPLEMENTATION
21-APR=77 10108

DUCNEW ,MAC
568 212522
i)

(1) wi12s22
569 ©12524
(1}

(1) %1252¢
570

571 812526
i )
(1) k12526
572 12530
1)

(1) $12530
573 ©12532
1)

(1) 812532
574 @12534
(1)

(1) 12534
575 912536
1)

(1) 912536
576 812549
1)

(1) 312540
577 2812542
1) )
(1) 812542
578 212544
12

(1) 312544
579 212546
1)

(1) ®12546
584

581 212554
(1)

1) 212550
582 #125%52
(1)

(1) 12552
583

584 912554
(S0 I

(1) $12554
585 12556
1)

(1} ¢12556
586 ©12560
1)

(1) %1256

DuC1) DDCMP PROTOCOL IMPLEMENTATION
21-APR77 19:08

DUCNEW JMAC

588

589 12562
1)

(1) 212562
594 912564
1)

€1) 212584
596 B12566
12

(1)} 1125686
597 612579
1)

(1) 912572
598 @12572
1)

(1) 12572
599

600

6¢1 ©12574
)

(1) 212574
606 912576
(i)

(1) €12576
6¢8 12600
(1)

(1} e12600
639 812602
1)

(1) #12682
614 @i12604
)

(1) #12601
615 £12606
1)

(1) €12006
616 ©£12610
£e?

(1) p12012
617 P12612
()

(1) e12612
618 k12614
1) i

(1) 212614
613 £12616
13)

t1) e12e1e
624 @12620
)

(1) =12629
621 612622
1)

(1) ©12622
622 V12624

1)

Gud180
£03004

230101
863070

Booige
B18v17

o103
400736

8vo134
118302

902105
310156

Vo196
643310

608107
857231

o011
957232

. 980111
£43237

289112
463170

209113
200520

poo114
563233

302115
$63161

3116
ovV608

988117
110733

200120
J60601

300121

123228

Jpd122
123488

0123
£o1620

pev124
103155

82125
¥e 2601

290126
192131

600127
123629

B00130
113245

sop131
$23067

ooe132
860520

#o0134
#o0619

2908135
pv1o29

P#o1306
193645

Bov137
B6L521

¢oe149
162345

J0v1 4t

MACY11 30(1046) 11eJUL=77 12318 PAGE 6=9 PAGET 2068
BASSRVes== BASE SEKVICE ROUTINE ’ )

RESUME?:

Bs2:

sp IMM,SP4,4 3SET UP SP4 FOR CUUNTING NPRS
MICPCEMICPCH] c
<MOVE}SPX!IMKISP4L4>
SP~  BR,INCA,8P1Y
MICPCEMLICPC+1
<MOVE{SPX{BR!INCA!SP18>

;SET UNNUMB MESSAGE PENDING TO

3 TRICK TRANSMITTER CODE
LDMA IMK,BASE ; ADDRESS BASE TABLE ADDRESS
HICPC=HICPC+1 ’ - '
<HMOVE!LDMAR! IMMICBASE&3TT>>
STATE™ FUDGE $SET TMTR STATE TU ENTER TABLE UPDATE
MICPCEMICPC+1 B ’
<HOVE ! WKTEBR! IMMI<FUDGE=INIT&777/2>>
ALWAYS TBeo ;60 SET UP MXT BITS AND AURESS OF BASE FOR NPRS
MICPCEZM1CPC+1
<JUMPIALCOND}<TBR=INIT&3000#4> I <TBR=INIT&/77/2>>
LDNA IMM, ING1D
MICPCIMICPC+1
<HOVE!LUMAR!IMM!<ING10&377>>
SP ~ TMEMX,AORB,SPig¢
MICPCEMICPC+1
CMOVE!SPXIMEMX{AORBISP12>
SP T MEMXIINCMAR,SELB,SP11 $RESTORE SP11
MICPCEMICPC+1 T
<MOVE] SPX!MEMX} INCMAR} SELB!SP11>
SP  ~  MEMX|INCMAR,SELB,SP12 $RESTORE SP12
MICPCEMICPC+1 CT
<MOVE!SPXIMEMX | INCMAR) SELB!SP12>
SP 7 MEMX,SELB,SP17 $RESTORE sP17
MICPC=NICPC+1 . : )
<MOVE!SPXIMENX|SELBISP1T>
se BR,DECA, SP18 ;TURN OFF UxNUM MESSAGE PENUING AND
MICPCEMICPC+1 ) ’ ’ T T
<MOVE}!SPX!BRIDECAISP10>

sRESTORE BIT { OF 5P10

;ZERO THE BRG
STATE  NIDLE2 ;PORT STATUS
MICPCZMICPC+1 )
<MOVEIWHTEBR) INM!<NIDLE2=INIT&777/2>>
SP " BR,SELB,SP13 $SAVE IN 5p13 = NOTE THAT STATUS READ INTO
MICPC3MICPC+1 : ) T
<MOVE!SPX!BRISELB!SP13>
- ’ . ;RAM WAS TASLE UPDATE wHICH SAVED STATUS 1N SP13
SP BR,DECA,5P1 gcusna INLT MODE
MICPCEMICPC+1
<HOVE!SPX!BRIDECA!SP1> .
BRWRTE IMM, 280 38ET OK TO SEND
MICPCRMICPC+) N T
<MOVEIWRTEBR! INM{<208>>
ALWAYS SA3
MICPC®MICPC+1
<JUMPALCOND ) <SA3=INITE3000%4> L <SAI=INITE?77/2>>

MACY11 30(1046) 11-J0L=77 12318 PAGE 6-19 . . PAGE: 0069
NIDLE2===NO CSR ACTIVITY STATE . )

NIDLE2:

NIDLEG:

1662

LSBTTL NIDLE2===NO CSR ACTIVITY STATE
BRWRTE BR,SELA!SP} $READ PORT STATUS WORD
MICPCE&MICPC+1
<MOYE!WRTEBR{BRI<SELALSP1>>
BR4& ~ OUTINT
MICPC=M1CPC¥1
<JUHP3ski»vn|€°UAA-A-4?1?536ﬁﬁié>
SPBR ~  1BUS,INCON,SP3 ~ :
MICPC=MICPC+1
<MOVE!SPBRX!IBUS!INCONISPO>
DBRSHFYT $8HIFT IT RIGHT
MICPCEMICPC+L T
<MOVE! SHFTBR! WNRTEBR} SELB>
BR4 ~ INWATy ;IF RQI SET == BRANCH
MICPCEMICPC+1
<JUMPJBR4CON1<INHA11-1Niri3a00~4>z<iunk11-In11c171/2>>
$TO RE=READ THE IN CNTRL REGISTER TO AVOID
7A RACE IN MICRO=P READ/URLBUS WRITE
BRWRTE BR,SELALISP1 °READ PURT STATUS
MICPCE=MLICPC+]
<MOVE!WRTEBRIBR!<SELA}SP1>>
BR®O ~ 108
MICPC=MICPC+1
<JUHPABFSCON1<16'-IH1253000‘4>!<10$'INIT&777/2>>
SPBR 1BUS, UBBR, SPO JTIMER EXPIRES?
MICPCEMICPC+1
<MOVE{ 8PBRX ! IBUS1UBBR] SPS>
BR4 ~ TIMSRV
MICPCEMICPC+1
<JUMPIBK4CON] CTIMSRV=INIT&300%4> ! CTIMSRV=INITE777/2>>
SPBR ~ "IBUS,MODEM,SP# $READ MODEM CONTROL CSR
MICPCEMICPC+1
<HOVE!SPBRX!IBUS&HODEMISPD>
BRWRTE BR,AA!SP@ $SHIFT 1T LEFT
MICPCEMICPC+1 - T
<HOVEWKTEBRIBR!<AAISPO>>
- SETDSR ;IF DSR SET, CLEAR FLAG

IKOUTIRT=INITRIT7/20>
READ INPUT CONTRUL CSR

4c0n1<5hTDsa-1n11&3005i¢>;<strosa-xu1rs711/2>>
BRWRTE BR,SELAISP19® ;READ LINE STATUS WORD
MICPCaMICPC+]

<MOVE!WHTEBRIBRICSELA}SP10>>

BRSHF1

MICPC3MLICPC+1

<MGVE ! SHE TBR | WRTEBR | SELB>

BR¢ " IDLE ;START MODE
MICPCEMICPC+1

<JUMPIBRACON L <IDLE=IN1T&3IGQU* 4> I<IDLE=INITRITT/2>>
BRWRTE BR,AAISP1 ;READ PURT STATUS WORD
HMICPCEMICPC+]1

<HMOVE { WRTEBRIBRICAALISP1>>

BRi: ~  IDLE ;INLT MODE
MICPCIMLICPC+} - i
<JUEPIBRICON{<IDLE=INIT&3000*4> i <IDLE~INIT&777/2>>

BR7 | 1DLE ;DISCONNECT ERKOR ALREADY SENT
M;Cdt:HICPCOI

23




OMC11 OLCMP PROTOCOL IMPLEMENTATION

ODCNEW (MAC
(1) P12624
623 ©12626
(1) ’

(1) €12626
62¢ 212630
)
(1) ©1263¢
625 912632
1)
(1) #12632
626 912634
(§9]
(1) 912634
627 ©12636
)
(1) 912636
628 912640
1)
(1) 912640
629 ©12642
(1)
(1) p12642
630 €12644
(1)
(1) 912644

OMC11 DOCMP PROTOCOL IMPLEMENTATION

DDCNEW, MAC
637
638 812646
1)
(1) 512646
639 ©12657
)
(1) w12650
648 412652
(§)]
(1) B12652
641
642 w12654
)
(1) 12051
643 ©12656
(1)
(1) 812655
644 #12662
(1) ®12662
(&3]
(2) 9120662
645 P12662
1)
(1) P12662
646 M1266¢
1)
(1) 912664
647 912666
(1) 012666
2)
(2) 012666
648 912670
1)
(1) 912672
649 312672
1)
(1) 312672
650 2312674
(1)
(1) 9312074
651
652 812676
1)
(1) ¥12676
653 912740
(1)
(1) w127¢4
658 ¥12792
(1)
(1) 12792
659 w1278¢
)
(1) d12704
bbd  @12700
1)
(i) Bi27ee

21=APR=T7 19108
103445

900142
123420

Bev143
o000

08144
103045

600145
200500

PU0146
863301

#0147
114671

209150
Bo06T7

20D151
109652

21=APR=717 10106

gvu152
123499

B0v1S53
860529

opg154
183557
800155
123400
BvY156
13566
pou1S?
#2558

902160
362520

Yov16t
117454
do8162
#2552

340163
200600

290164
2613049

BBY165
180445
300166
gu1e29

2¢etel
103125

PLIARE
123408

$90171
182005

Z0e172
1#2177

MACY11 3¢(1046) 11=Jub=17 12318 PAGE 6=11 PAGE: W¥7¢
NIDLE2==«NO CSR ACTIVITY STATE

<JUMPIBRTCON|<IDLE=INITEIOBU#4> I <IDLE=INITGLTT7T7/2>> . .

SPBR IBUS,MAIN,SP®  3READ THE MAINT RLGASTEH

MICPCENICPC+1

SETDSR:

<MOVE!SPBRX!IBUS{MAIN]5P@>
BRWRTE BR,ADDiSPO =~ ~
MICPCEMICPC+1
<MOVEIWKTEBRIBR!<ADD{SPU>>
BF4 ~ IDLE ;LU LOOP == EXIT
MICPCEMICPC+]
<JUMP!BR4CON]CIDLE=INIT&30P0*4> L CIDLE=INIT&/77/2>>

BRWRTE ' 1MM, 100 ;WRITE DISCONRECT ERROR
MICPCEZM1CPC+]

<MOVEIWHTEBR! INMI<108>>

se BR, AORB, SP{ 3FLAG ERRUR RECORDED
MICPCBMICPC+1 h )
<MOVEISPX!{BRIAORBISP1>

ALWAY8 ERRXX FMAKE A CONTROL OUT
MICPCEMICPC+1

<JUMP ] ALCOND | <ERRXX=INITE3000#4> | KERRXX=INIT&777/2>>

BRWRTE "IMM,277 $CLEAR DISCUNNECT ERRUR FLAG
MICPCEMICPC+1

<M0v£!HR1£BRlINHl<277>>

ALWAYS CLRIDL

MICPCEMICPC+E

<JUMPIALCOND ) «CLRIDL=INIT&3008%4>} <CLRIDL=INIT&777/2>>

$SHIFT LEFT

MACY11 30(1046) 11=JUL=77 12118 PAGE 6=12 PAGE: 06071
INWAIT===WAIT FOR RQI TO CLEAR i

INWAIT:

INWAT1:

NIDLE3:

NIDLE4:

i
INWAT2:

INSRV:

+SBTTL INWAIT===WAIT FOR RGI T0 CLEAR

SPBR 1BUS, INCON, 5PD ;READ INPUT CONTROL CSR
MICPCEMICPC+1 ’ " ’

<MOVE} SPBRX!IBUS1LNCON!SP@>

BRWRTE BR,<AAlSP#>~ $SHIFT IT LEFT

MICPCIMICPC+1 N T
<MOVE!WHTEBRLIBR!<AA18P8>>

BR7 ~ NIDLE3 s INTERRUPT ENABLE HAS BEEN SET
MICPCRMICPC+1 - - ) B
<JUMPIBRTCON{<NIDLE3=INITG3800#4> | <NIDLE3=INIT&777/2>>

SPBR 1BUS, INCON, SP@ FREAD THE INPUT CONTROL CSR
MICPCRMICPCH1 o - )
<MOVE | SPBRX!IBUS!INCONLEP®>

BR7 ~  INWAT2 $READY IN STILL SET
MICPCSMICPC+!
<JUMPIBR7CONI<INWAT2=INLTG3020%4> I CINWAT2=INIT&TTT/2>>
PSTATE “INWAT1 ;UPDATE STATE TO INPUT

MEM xnn,<<1uuA11-1u115771/2>>

MICPCRMICPC+1

<MOVE I WRMEM! IMMI<<INWATI=INITET77/2>>>

BRWRTE 'BR,AA1SPO FSHIFT CSR LEFT
MICPCEMICPC+1

<MOVE!WRTEBRBR. ¢AALSPO>>

BR7 ~ ININT

MICPCRMICPC+1

<JUMPIBKTCON!{CININT=INIT&3000%4> L<ININT=INIT&T77/2>>

PSTATE INWAIT jUPUATE STATE POINTER T0 NO INTERRUPT GENERATED
MEM IMM, <<INWAIT=INIT&TTT/2>>

HMICPCEMICPC#H1

<novs:ukuzn-xnnx<<1uunft-INIrs771/2>>>

BRWRTE 1INMM,200

MICPC&MICPC+1

<HOVE}WRTEBR!IMM!<200>>

out BR, AORB10INCON $SET THE RDYI
MICPCEMICPC+1 :
<MOVE!WROUTX!{BR1<AORBIOLNCON>>

ALWAYS IDLE

MICPC#MICPC+1

<JUMPIALCOND] <IDLE=INIT&3080%4> 1 <IDLE=INITG/77/2>>

BRSHFT sSHLFT THE BR RIGHT
MICPCEMICPC+L ’ N
<MOVE!SHFTBRIWRTESRISELB>

BR4 NMIDLES FRQL SETe=== GO AWAY
MICPCEMICPC+]

<JUMP IBR4CON | <NIDLE6=iNITG30@@#4> ! CNIDLEG=INIT&ITT/2>>
SPBR 1BUS, INCON, 5PB $READ THE INPUT CONTROL C3R
MICPCEMICPCH1 : '
<MOVE!S+BRXtIRUS!INCON!SPO>

bR} 3v8 ;==SENSE UR BASE
HICPCEMICPC+Y

CJUMPIBRICONL<30$=INITHIQUO* 4> 1<3NS=INITa777/2>>

BRQ 198 3CNTL I

MICPCEMICPC+]

<JUMP!bFaCUN5<1ws-INlTthWU'Q>£<IUS'IJIT&i7I/2>>



DMC11 DUCMP PROTOCOL IMPLEMENTATION

DOCNEN MAC
661 012710
1)

(1) @12712
662 ©12712
(1)

(11 e12712
663 912714
(1) <12714
2

(2) 12714
668 ©12716
(1)

€1) 1278
665 912720
(1) 812720
(&3]

(2) #12720
666 12722
)

(1) @12722
667 12724
(1) wi12724
2)

(2) 912724
668 612726
1)

(1) ¥12726
669 ©12732
1)

(1) $1273¢
678 ©12732
1)

(1) 12732
679 «12734
(1)

(1) 212734
680 912736
1)

(1) ¢12736
681 212743
(1)

(1) 912740
682 @12742
(1)

(1) 912742
684 9127413
1) ’
(1) 912744
685 112746
1) )
(1) w1274
©86 812750
1)

(1) ©12758
687 ©12752

1)

DHuC11 DOUCMP PRUTOCOL IMPLEMENTATION

DUCNEW , MAC
(1) 812752
688  ©12754
1)

(1) 812754
689 12756
1)

(1) #12756
699 012762
1)

€1) 912760

21=3PH=77 1v3u8
V173
21629
#oa17e
102681
800175
#n2703

209176

124682

J08177
6820661

#6220
100622
208201
802726

606292
360621

200203
192211

PYB2o3
108445

369205
162207

200200
100611

800207
362601

pon21e
102056

083211
£p9580

$08212
061268

o213
2108177

o214

21-APR=T7 10:08
816402

209215
$02400

Beo210
42233

gve217
114527

MACY11 30(1046) 11=JUL=77 12318 PAGE 6=13 PAGE?
INKAIT=«=WAIT FUR RQI TO CLEAR )

1082

1582

208

3862

35832

PROCERS

BRSHFT ;MUST BE BA/CCeSHIFT FOR IN OR UUT
MICPC=MICPC+1 ) -
<MOVE ! SHFTBRIWRTEBR) SELE>

BR1 15s

RICPCEMICPC+1
<JUMPIBRICONI<158~IN1TE3000%4> 1 <158~INIT&TT//2>>

PSTATE TBASRV ; TRANSNLTTER

MEM IMM, <CTBASRV=INIT&777/2>>

MICPCEMICPCH]

<MOVE!WRMEM! IMM!1<CTBASRY=INITE777/2>>>

ALWAYE 208

MICPCEMICPC+1

<JUMPLALCOND! <2ee~INITE 23022#4> L €228 ~INITLTT /20>

PSTATE ' CTLSRV o

MEM IMM, <<CTLSRY=IN1T&777/2>>

MICPCEMICPC+1

<MOVE | WRMEM | IMM 1 C<CTLSRV=INIT&777/2>>>

ALWAYE 208

MICPCEMICPC+1
<JUMPIALCONDI<208~INIT&IBBB*4> ! <205=INIT&777/2>>

PSTATE ' RBASRV

MEM IMM, <CRBASRV=INIT&T77/2>>

MICPC=MLICPC+]1

<MOVE!WRMEM! IMM! CCRBASRV=INLT&777/2>>>

BRWRTE 'BR,SELA!SP1 $INIT MODE

MICPCRMICPC+1 o
<HOVE!WKTEBR!BRI<SELALSP1>>

BRO ~ "PROCER $1F INIT MODE=<ERROR
MICPCEMICPC+1

<JUMP !BROCON | CPROCER=INIT&3000%4> ! CPROCER=INITE777/2>>
ALWAYS IDLE

MICPCEMICPC+1

<JUMPIALCOND ! <IDLE=INIT&3000%4> L <IDLE=INITE7T7/2>>

BR ~ 35§ 3 1F BASE===PROCESS
MICPCTMICPC+1
<JUMP!BROCON] <355 ~INIT&3006%4> 1 <358=INITE777/2>>

ALWAYS PROCER

MICPCEMICPC+1

<JUMP 1 ALCOND ! <CPROCER~INIT&3000%4> | <PROCER=INIT&T777/2>>
BRWRTE " BR,SELA!SPj 3 LNLT HODE?
MICPCSMICPC+1

<MOVE}WRTEBR!BR!<SELA!SP1>>

BR¢ ~ BASSRY

MICPC=MICPC+1

<JUMP ! BRBCON} <BASSRU=INITG3080%4> L <BASSRV=INIT&777/2>>
BRWRTE 1MM, 100 sCLEAR INPUT CONTROL CSR
MICPCZMICPC+1

<MOVE!WRTEBRIIMM!<100>>

OUT ~ BR,AANDB!OINCON 1]

MICPCxMICPC+1

<MOVE{WROUTX!BR!<AANDBOIRCON>>
LOMA = IMM,<<CRTHRS#3>>"
MICPCaMICPC+1
<MOVE!LUMAR| IMM{<<RTHRS+3>&377>>
MEMINT "IMM,2
MICPCEMICPC+1

7ADDRESS ERROR LINK

MACY1{ 30(1046) 11=JUL=77 12318 PAGE 6-~14 PAGE3
INWAIT===WAIT FOR RQI TO CLEAR T

<MOVE ] WRMEM ! INCMAR| 1NM]€2>>

MEM IMM, D

MICPCEMICPC+1

<MOVE!WRNEM! IMM!<8>>

OUTPUT MEMX,SELB!OMODEN
MICPCZMICPC+1
<HOVE!WROUT!MEMX!<SELBJOMODEM>>
ALWAYS RCEXX ;POST THE EKROR = FATAL
HICPCIH}CPCOI )
<JUMPIALCOND { CRCEXX=INIT&30@0%4> | SRCEXX~INIT&777/2>>

sCLEAR DATA TERMINAL READY

Bvr2

2073




DMC1t DUCMP PROTOCUL IMPLEMENTATION

DDCNEWMAC

692

693 912702
698 12762
(1) 612762
(2)

(2) e12762
700

701 ©12764
) .
(1) wi2764
02 912766
()

(1) 212766
793 @12778
(1)

(1) 912770
704 012772
1) )
(1) 812772
765 012774
(1)

(1) 012774
706 212176
(1)

(1) 12776
197

108

129 9139000
(1)

(1)} 913000
710 813002
)

(1) 013202
711 913004
(1)

(1) 613¢9%
712 213006
)

(1)  $13096
713

714 913010
1)

(1) 913810
15

721 213012
723 ¢13012
1)

1) e13012
724 ©13014
1)

(1) 313014
725 #13016
(1}

(1) wi13eis
726 ©1302¢
1)

DMC13 DDUMP PROTOCOL IMPLEMENTATION

DDCNE A, MAC
(1) 13020
727 013022
)

(1) vi3e22
726 @13024
)
(1) o13e24
729 L13026
1)
(1) 813620
738 913036
)
(1) p13e30
73 813012
)
(1) 913032
732 w1304
(1)
(1) 91334
733 13036
()
(1) s13e36
734 13040
1)
(1) et3eds
735 ¢13642
1)
(1) 813942
736 013044
o)
(1) 13044
737 313046
()
(1) o13046
738 gi3ese
()
1) 913059

21=APR=T7 14:¢'8

¥ev229
942654

Bvo221
210240

Bva222
059228

802223
123040

poB224
855392

909225
859220

poa226
8745290

083227
855224

Pvd230
855225

820231
855227

#0232
¥55226

BBa233
193763

#ve234
818240

BO0235
043222

£ov236
B02642

800237

21=APR=T/ 18:08
#0770

pue24e
260360

goa24a1
101644

Prod242
090402

$00243
962408

Pes244
Na322e

202245
o18241

300246
940362

o00247
181651

09250
1004145

#80251
800757
w252
903261

209253
162445

MACY11 30(1046) 11«JUL=77 12118 PAGE 615 PAGE:
QUTINT===SET UP OUTPUT INTERRUPT (RDYO) -

«SBTTL  QUTINT===SET UP OUTPUT INTERRUPT LRUYO)

OUTINT:
PSTATE OUTWAIT 7PORT STATUS TO WAITING FUR OUT
MEM IMM, <<OUTWAITINITE777/2>> ~
MICPCEMICPC+1
CMOVE!WHMEM ! IMM1<<QUTWALT=INIT&777/2>>>
$COMPLETION
LDMA IMM,NXTINT FADDRESS OF NEXT INTERRUPT POINTER
HMICPCEMICPC+1
<MOVE{LDMAR! IMH ] <NXTINT&377>>
LDMA ~ MEMX,SELB $NEXT INTERRUPT
MICPCEMICPC+] : :
<MOVE}LDMAR!MEMX | <SELB>>
SP 7 "1BUS,0CON,SP@’ ;READ THE OUTPUT CONTROL CSR
MICPC=MICPC+1 T
<MOVE!SPX1IBUSIOCONISP@>
OUT = <MEMX!INCMAR>,<AORB]OOCON> JWRITE THE OUT CONTROL CSR
MICPC=MICPC+] o oo T
<HOVE WKOUTXIMEMX 1 INCMAR] SAORB ] UOCON>>
LDMA ~ MEMX,SELB $ADURESS LINK
MICPCRMICPC+1 T -
<MOVE!LUMAR!MEMX!<SELB>>
BRWRTE  <BRIINCMAR>,<AA}5PO> ;KICK PAST LINK STATUS BYTE
MICPCEMICPC+] T T ’
<MOVELWRTEBRIBR! INCMARI<AA|SP@>>
) 3SHIFT CSR@ IMAGE LEFT
j###D0 NOT UHANGE BR UNTIL BR7#wa
ouT <MEMX INCMARY> ,<SELB}OPORT1> JWRITE LOW BYTE OF BA T0 CSR
MICPC®MICPC+1 - ’ T
<MOVE ! WROUTX ! MEMX { INCMAR} <SELB ] OPORT1>>
our ~ <HEHx1Incﬂnx>,<$en8;bvon!2> $NRITE HIGH BYTE OF BA TO CSR
MICPCEMICPC+1 o : "
<MOVE! WROUTX §MEMX § INCMAR{ <SELB ! OPORT2>>
OUT = <MEMX1INCRAR>,<SELBIOPORT4> $WRITE HIGH BYTE OF COUNT TO CSR
MICPC=MICPC+1 ) - T
<MOVE!WROUTX{MEMX] INCMAR} <SELBOPORT4>>
OUT ~ <MEMX!INCRARS,<SELBIOPORTI> sWRLTE THE LOW BYTE OF COUNT
MICPCSMICPC+1 ’ ' o
<MOVE!WROUTX [MEMX} INCMAR] <SELB ! OPORT3>>
T T T ;##4HERE 15 BR7*u#
BR7 PEL ; INTERRUPY ENABLE I8 SET
MICPC=MICPC+1 ) ) )
<JUMPIBR7CON| <PE1 ~INITE3009%4> 1 <PEL=INITG777/2>>
3GENERATE AN INTERRUPT
PINT2:
LDMA IMM, NXTINT sADDRESS NEXT INTERRUPT QUEUE
MICPCEMICPC+1 ’ o ’ T
<HovE:LbHARllnnx<nxrxur&377>>
SP ~ TMEMX,SELB,SPQ JCOPY ADDRESS FOR NEXT INT TO SP®
MICPCENICEC+] ) ‘ T
<MOVE}SPX!MEMX!SELB18P@>
MEM IMM, INTSTK ~ $ASSUME WRAP AROUND CASE
MICPC=M1CPC+1 T )
<MOVE ] WRMEM ] IMM!<INTSTK2»>
BRWRTE IMM, CCNMEND=2>> ;ADDRESS OF LAST INT IN STACK
MICPCAMICPC+) ’ 7 T
MACY11 38(1046) 11<JUL=77 12118 PAGE 616 PAGE?

OUTINT=--SET UP OUTPUT INTERRUPT [RDY¥O]

553

108:

CLRIDL:

<MOVE I WRTEBR} IMM| <<MNEND=2>>>

CMP ~ BR,SPO® 7SHOULD WE WRAP
MICPCEMICPC+1 ’ ’
<SUBTC!ER!SPO>

z -1 3 YES==BRANCH
MICPCEMICPC+} .
<JUMP!ZUONDI<S3=-INITGI0BE#4>1<S8=INITGTT7/2>>

BRWRTE ~1HM,2 JUFFSET FOR NEXT POINTER
MICPCEMICPC+1 ’ - .
<MOVE!WRTEBR]INM|<2>>

MEM ~  BR,ADDISP® 3UPDATE PUINTER
MICPC2MICPC+]
<MOVE!WKMEM! 8R! <ADDISPE>>
SP MEMX, SELB, SP@
MICPCEMICPC+1
<MOVE!SPX!MEMX}SELB18PY>
LDMA = IMM,NXTSP
MICPCEMICPC+1
<MOVELDUMAR! IMMI<NXT8P&377>>

CMP  ~ MEMX, SP@ jCOMPARE TO END
MICPCSMICPC+] i

<SUBTC !MEMX!SP@>

z T 1es 3 IF EQUAL=-=CLEAR INT PENDING
MICPCZMICPC+] - oo
<JUMPIZLONDI<198=INITEI000#4>1<108~1NITRTT7/2>>

ALWAYS " IDLE

MICPCEMICPC+1

<JUMP!ALCONDI<IDLE=INITG3000#4> <IOLE<INIT&/77/2>>

BRWRTE ~IMM, 387 T3MABK TO CLEAR INT PENDING
MICPCEMICPC+1

<MOVEIWRTEBRIIMM{<357>>

8P T BR,AANDB,SPi

MICPC®MICPC+1

<MOVE!SEX!BRIAANDB|SP1>

ALWAYS IDLE

MICPCEMICPC+]
<JUMPIALCONDJCIDLE=INITGIPDO#4> | CIDLE~INIT&TT7/2>>

7COPY PUINTER TO SPO

JPICK UP START OF IN QUEUE

ge74

2073



DMC11 DDCMP PRUTOCOL IMPLEMENTATION

DUCNEH JHAC
740
741 013052
1)
(1) ©13052
742 213054
1)
(1) #1354
743 813436
(1)
(1) 813056
134 1130669
)
(1) 913863
745 913062
1)
(1) 813062

DMC11 DDCMP PROTOCOL IMPLEMENTATION

DDCNEW ,MAT
147
748 ©13064
1)
(1) 213264
749 513066
ti
(1) 913365
750 013379
1)
(1) M3v79
751 913072
(1)
(1) 213972
752 413074
)
(1) 213474
1S3 #13276
(1)
(1) 313076
75¢  @13182
) )
(1) 913100
755 @13102
) )
(1) m»13102
156 wi13104
) .
(1) 913104
757 913196
(1)
(1) 613106
158 113i1e
)
() ®131ta
759 @13112
(1) e13112
(2) 13112
764 513114
(1}
(1) 213114
161
762 413116
(€9
(1) 913118
763 ©13129
)
(1) 13120
764 @13122
)
(1) 13122
765 913124
(4}
(1) s13124
b %33126

i1)

21-aPR=77 19108

883251
123349

BPB255
143525

sud2s56
Jeps5ed

982257
161262

Pe3260
100674

21=APR<«77 12:08

g09261
123562
O r Y]
#81628

Bva263
142155

962264
300509

Bv26S
662233
dvv260
364602

dv0267
182276

#3279
123090

Pes2Tl
B60530

poR272
¥o1268
©o9273
10162

302529

802275
100445

Bo8276
B6I600

0646217
263341

goa30y
[-Idd-T1]

f UL EF 2
§n3230

A04302

MACY11 30(1045) 11-JyL-77 12318 PAGE 6=17 PAGE?
QUTWAT==WAIT FOK RDYO TO GO AWAY

«SBTTL OQUTWAI--WAIT FOR RDYO TO GO AWAY

OUTWAI: SPBR 1BUS, 0CON, SP9 sREAD OUTPUL CONTKOL CSR
MICPC=MICPC+1
<4OVE!SPBRX!IBUSiOCON}SP@>
BR7 ~ NIDLE® T ;RDY® SET ==GET OUT
MICPCEMICPC+1
<JUMPLIBRTCON}CNIDLEG=INIT&3080#4> | KNIDLES=INITL777/25>
BRWRTE IMM; 109 " TsCLEAR CONTROL BITS
MICPCaMICPC+i :
<MOVE!WKTEBR) IMMi<10@>>
OUT ~ BR,OOCON!AANDS
MICPCSNICPC+Y
<MOVE!WROUTX!BR!<0OCIN]IAARDB>>
ALWAYS INS13 )
MICPCEMICPC+1
<JUMPIALCONDICINS13=INITE3D00%4> I<INS13=INIT&TT7/2>>
MACY11 3@(1046) 11-JUL=77 12318 PAGE 6-18 PAGE:

CTLSRV==CNTL 1 SERVICE

CTLSRV:

INS11

INS12:

INS13:

o010} £

oSBTTL CTLSRV==CNTL I SERVICE

SPBR IBUS, POKT4,SP@ ~ - $TO Sp@

MICPC2MICPC+1

<MOVE!SPBRX!IBUS!PORT4}SPO>

BRSHFT

MNICPCSMICPC+1

<MOVE!SHFTBR!WRTEBR!SELB>

BR1 ~ HDSEL T 31F SET IS HALF DUPLEX
MICPCZMICPC+1 B T T
<JUMP1BH{CON!CHDSEL=INIT&300@*4> | CHOSEL-INLE&TT7/2>>

BRWRTE IMH,100 T sMASK FOR DIR
MICPCSMICPC+1 )
<MOVE!WRTEBR! IMM]<100>>
QUTPUT BR,SELB!OMODEM
MICPCEZMICPC+1

<MOVE ! WKOUT!BR] <SELB ! OMUDEM>>
BRWRTE DP,<SELALSPe> =~ = '
MICPCEMICPC+1
<MOVEIWRTEBR)DP!<SELA!SPE>>
BRG ~ CBOOT T ;1F SET IS BOOT

MICPC=MICPC+1 -

<JUMP I BRQCON ] <CBOOT-INIT&3000%4> ) <CBOOT=INIT&777/2>>

SP T IBUS,INCON,SP® ;READ 'THE INPUT CONTROL CSR
MICPC=MICPC+1 : ' T
<MOVE!SPX!IBUSILNCON}SPY>

BRWRTE IMM,100 ~ 3ZERO THE BR REGISTER EXCEPT INT ENABLE
MICPCEMICPC+1 h 0T Tt
<MOVE]WKTEBR! IMM{<100>>

QUT ~ "BR,<AANDBIOLNCON>
MICPC=MICPC+} T
<MOVEIWROUTX{BRICAANDBLUINCON>>
LDMA =  IMM,PRIST ’ 3 ADURESS PORT STATE
MICPCEMICPC+] - .
<MOVE!LDMAR! IMM!{<PRTST&377>>

PSTATE 'NIDLE2 )

MEM IMM, <<NIDLE2=INIT&777/2>>

s TURN OFF HALF<DUPLEX

$RESTORE THE CNTL WURD

;CLEAR IN CONTROL CSR

<MOVE ! WHMEM! IMM!<<NIDLE2INITE777/2>>>

ALWAYS ~IDLE ) -

MICPC=MICPC+}

<JUMPLALCOND{<IDLE~IN1T&3000%#4> <LDLE~INIT&777/2>>

H
BRWRTE 1MM,2060 iMASK FOR BUOT MODE
MICPC=MICPC+1 )
<MOVEIWKTEBR IMM|€200>>
sP T  BR,AORB,SPi
MICPC=MICPC+1
<MOVE!SPX!BRIAORB!SP1>
BRWRTE  IMM, 204 :MASK' FUR OK TO SEND AND LINE IDLE
MICPCTMICPCH1 ) ’ '
<MOVE!WKTEBR!TMM!<204>>

sP ~ BR,SELB,SP10¢ ;1N LINE STATUS

MICPCEMICPC+]

<MOVE!SPX!BR!SELB;SP10>

ALWAYS INS12

MICPCEIMICPCH+]

7 IN PORT STATUS WORD

2076

8077




DMC1] DOCMP PRUTOCOL IMPLEMENTATION

DDCNEW MAC

[3})

DMC11 DDC%P PRUTOCOL IMPLEMENTATION

913126

DDCHEW,MAC
768
769 9131390
(1)
(1) #13130
176 @13132
(1)
(1) 813132
171 913134
1)
(1) 913134
172 013136
)
{4) o133l
713
77¢ 913140
)
(1) 813142
775 913142
)
(1) 813142
776 V13144
1)
(1) 913144
777 813186
1)
(1) 313146
778 B13ise
1)
(1) #13159
779 913152
o)
(1) #132152
780 J13154
(1)
(1) 913154
781 P13156
)
(1) 913156
782 913169
1)
(1) ®13162
183 o13162
)
(1) #13162
784 ©13164
(1)
(1] 813164
785 w13166
(1)
(1) $13166
786 913174
)
(1) MmNt
7801 »13172
)
(1) 213172

21=APR=77 143108

140672

21-APR=77 10:08

CLUET K]
219¢72

P00304
£53220

20013985
416491

902306
13106
200307
136509

LLLERY
136520

219311
136569

P0B312
136540

B02313
063089

gvp314
399553

P0831%
214972

8udiie
303369

292317
101724

808320
262604

poB321
3094082

992322
@e3319

Bop323
169679

B22324
40247}

MACY11 30(1046) 11-JUL=77 12318 PAGE 6=19 PAGE: 2278
CTLSRV==CNTL 1 SERVICE :

<JUMPLALCOND!<INS12=INITE3DUO%4> | CINSI2-INIT&TTT/2>>

MACY11 30(1046) 11=JUL=77 12318 PAGE 6-20 PAGE: 2979
TBASRV==TRANSMITTER BUFFER ADDRESS SERViCE T )

TBASRY3

108

208:

+SBTTL TBASRV==TRANSMITTER BUFFER ADDRESS SERVICE
LDMA ~  IMM,ETC : "3GET POINTER TO END OF TMT CHALN
MICPC=MICPC+1 - - T
<MOVE!LDMAR:IMMIKETC&377>>
LOMA = “MEMX,<SELB{SPXi5P9> $FIND THE LINK
MICPCEMICPC+1 ' C -
<MOVE!LDUMARI!MEMX I <SLLB}SPX|5PU>>
MEMINC " IMM,1 ) ' JBUFFER ASSIGNED LN IN LINK FLAGS
MICPCEMLICPC+1 TT - T -
<MOVE!WEMEM!INCMAR] IMMI<I>>
BRWRTE <IMM!INCMARS,6 3POLNT PAST NUMBER tIELD
MICPCEMICPC+1 ) . " T
SHOVEIWRIEBR] INH INCHAR[<62>

- T $SET BR FUR ADDITION TO SPO
MEMINC IBUS,PORT1 ’ ' T
MICPCEMICPCH+]l
<MOVE {WKMEM! INCMAR] IBUS L <PORTY>>
MEMINT "IBUS,PORT2 = ~ =~
MICPCEMICPC+1
<MOVEIWRMEM| INCNAR] 1BUS {€PORT2>>
MEMINC "IBUS,PORT4 ~ ~ T
MICPCEMICPC+1
<MOVE ! WKMEM] INCMAR] 1BUS I CPORT4>>
MEMINC IBUS,PORT3 =~
MICPCEMICPC+1
<MOVE ! WRMEM] INCMAR{ 1BUS| <PORE3>>
SP ~ 'BR,ADO,SPp - T 3UFFSET TU NEXT TRANSMIT LINK
MICPCENICPC+1 T '
<MOVE!SFX!BRIADD!SPO>
BRWRTE IMM,T 3LOAD BR WITH ADDRESS OF CHAIN END
MICPCEMICPC+1 i T -
SMOVE IWRTEBR]IIMMI<T>>
LDMA = IMM,ETC
MICPCEMICPC+1
<MOVEJLUMAR! IMMI<ETC&3T7>>
CMP ~ BR,SPp T JLND OF CHAILN?
MICPCEMICPC+1 T -
<SUBTCIBRISPO>
z T 208 3 1F YES~«BRANCH
MICPCEMICPC+] N
<JUMPLIZCOND1<208=IN1TGIPDOR4D 1 <208=INIT&T IT/2>>
MEM ~ "BR,SELAISPQ® a sUPDATE THE END PUINTER IN MEMOKY
HICPCEMICPC+1 i )
<MOVE!WKMEM!BRI<SELALSP®>>
BRWRTE  IMM,2 ;NUMBERED M5G PENUING MASK
MICPCaMICPC+] ’ ) ’
<MOVEIWRTEBR]IMMI<2>>
SP 7 BR,AORB,SP19 ;UPDATE LANE STATUS
MICPCaMICPC+1 . o
<MOVE!SPXIBRIAORBISP1D>
ALWAYS INS12

MICPCERMICPC+1
CJUMPIRALCOND!cINS12=INIT&I000#4>ICINS12=INITNTTT/ 25>
MEM IMM, TMLY JNRAP 1T ARUUND
MICPCEMICPCH)

CMOVEIWRMEM! [MMICTMLL>>



DMC11 DDCHP PROTOCOL IMPLEMENTATION

DDCNEW, MAC

788
]
()

bDMC11 DOCMP PRUTOCOL IMPLEMENTATION

413174

913174

DUCNEW, MAC

799
791
)
1)
792
{13
€1)
793
1)
1)
794
1)
«“)
795
1)
1)
796
1)
1)
797
)
1)
798
799
1)
1)
8vd
1)
1)
801
1)
1)
802
1)
1)
803
1)
BG4
1)
1)
8eS
1)
1)
846
1)
1)
ae?
1)
1)
LT
1)
(1)
A9
)
(1)

©13176

813176
#13209

‘313200
213202

9132902
813204

813204
413206

213206
813219

e13219
313212

913212
913214

J1321¢
mM3216

913216
¥13220

w13222
v13222

913222
v13224

©13224
813226

@13226
913230

913239
913232

$13232
913234

M13234
213236

713236
»13240

813240

ZI-KPR~?I 18:08

300325
10721

21-APR=T7 13108

098326
810923
868327
953220

Bod330
216491

289331
136500

¥s3332
136520

[-LUEEX]
136560

¢Pp334
136540
809335
2120823

826336
P02425

2009337
poB463

982349
2603062

-y

¥o0342
290435

892343
262409

889344
109679

029345
200717

d02346
863673
898347
2

MACY11 30(1046) 11=JUL=77 12118 PAGE 6+21
TBASRV=-TRANSMITTER BUFFER ADURESS SERVICE

MACY11 36(1646) 11-JUL~77 12318 PAGE 6=22

ALWAYS 1@s
MICPCRRICPC+1

$CONTINUE PROCESSING

<JUMPIALCOND) <1@$~INITL3000%4><1@S=INIL&TT1/2>>

RBASRV=~RECEIVE BUFFER ADDRESS SERVICE

RBASRYV:

RAL:

KA3:

+SBTTL RBASRV=-RECEIYE. BUFFER ADDRESS SERVICE

LDMA IMM, ERC

HICPCEMICPC+1

<MOVE!LDMAR! IMMICERC&377>>

LDMA ~ “MEMX,<SELBI3PX|&PE>
HICPC=HICPC+L N

<MOVE) LUMARIMEMX ! <SELB|§PX}5P0>>
MEMINC "IMM,1 Tt -
MICPCEMICPC+1 °
<MOVEIWRMEM!INCMAR| IMMl<1>>
MEMINT IBUS,PORT1

MICPCEMICPC+1 -
<MQVE}WHMEM! INCHAR} IBUS ! <PORT1>>
MEMINC 'IBUS,PORTZ =~ =~ .
HICPCRMICPC+Y
<MOVE!WRMEM! INCMAR} IBUS{<PORT2>>
MEMINC IBUS,PORT4

MICPC=MICPC+)

<MOVE! WRMEM! INCMAR} IBUS!<PORT4>>
MEMINC IBUS,PORT3

MICPCEZMICPC+1

CMOVE ! WRMEM | INCMAR] IBUS} <PORT3>>

" $ADURES END OF RECELVE CHAIN

3GET THE POIRTER TO LINK

373 3NOTE INVERTED ORDER OF PORT 3 AND PORT4

LDMA IMM,ERC .
MICPC=MICPC+1

<MOVE!LOMAR! IMM!<ERC&377>>
HEM ~ IMM,RCL1
MICPCmMICPC+1

<MOVEIWRMEM! IMM]<RCL1>>
BRWRTE IMM,RCL7
MICPCTMICPC+1
<MOVEIWRTEBR| IMM|<RCL7>>
cNp BR, SP@ ’
MICPCEMICPC+1
<SUBTC!BR!SP@>

INs12

BRWRTE 1IMM,S
MICPCEHICPC+Y
<MOVEIWRTEBR!IMM!<5>>

MEM BR,ADD!SPD
HICPC=MICPC+l
<MOVE!WRMEM!BR!<ADD!SPB>>
ALWAYS INS12
MICPC=MICPC+1

3ASSUME WRAP AROUND CASE

$GET ADDRESS OF END OF CAHIN AREA

JCHECK FOR END

3IF EQUAL BRANCH

CPl+i
ONDICINS12~INITG3000#4> 1 <INS12=INIT&T77/2>>
3CALCULATE ADDRESS OF NEXT LINK

JEXIT

<JUMPLALCOND ] <INS12=INITG3008#4>L<INS12-INIT&TTT/2>>

BRWRTE IMM,317
MICPCRMICPC+1
<MOVE!WRTEBR} IMM|<317>>
SPBK BR,AANDB,SP10
MICPTEMICPC+}
<HOVE!SPBRX!BR|AANDB!SP1D>
GRRRTE

;CLEAR BIT IN LINE STATUS WURD

;CLEAR BR

PAGE:

PAGE?

$MASK TO CLEAR START MODE AND CLR ACTIVE

I'14.1°]

0081



DMC11 DDCMP PROTOCOL IMPLEMENTATION

DDCNEW,MAC
810 913242
1)
(1) 913242
B11 913244
)
(1) 913244
812 213246
1)
(1) 213246
13
814 $13259
a)
(1) 213259
f15 913252
)
(1) 813252
816

OMC11 DDCMP PROTOCOL IMPLEMENTATION

DDCNEW MAC

839
1)
1)
831
)
1)
832
1)
(1)
B33
B34
1)
(1)
35
)
1)
836
1)
1)
841
1)
1)
R43
8114
1)
1)
R4S
846
(1)
(1)
47
(1)
13
848
1)
1)
647
1)
1)
a50
(1)
)
AS1
()
1)
852
1)
1)
LEE]
(1)
)
B34
55
(1)
1)
P56

213254

013254
813256

¥13256
#13260

v13269
$13262

#13262
913264

913264
913266

913266
913270

013273
613272
213272
V13274

213274
413276

613276
213300

013309
#13382

213302
A3

1330t
2133086

#131326
B13312

913314
J13312

J13312
w13l

913314
wi33te

21-APR=77 12108
#0359
9632133

900351
P00424

808352
194422
Bv2353
PLLXY ¥

908354
118871

21=aPR=77 12308
292359
23490

943356
vb3312

3223357
190666
800360
920708

PPa361
123222

809362
a61311

#00363
192634

290364
332730

Pv2365
892402

320366
861231

949367
120623

08423373
132767

304371
154620

802372
124622

242373
123364

#ov3714
114733

£60375
174674

MACY11 30(1046} 11-JuL=77 12118 PAGE 6-=23 PAGE:
RBASRV=~RECEIVE BUFFER ADDRESS SERVICE

sp -BR, SELB,SP13 3SET NUMB MESSAGE TYPE IN SP13

MICPCEMICPC+1

<MOVE!SPX|BRISELBISPL3>

STATE RCVB 3CHANGE RECEIVE STATE POINTER TO STATE B

MICPC=MICPC+1

<MOVE!WRTEBR! IMM!<RCVB=INIT&777/2>>

ALWAYS REXIT

MICPCEMICPC+1
<JUMPIALCOND{<REXIT=INIT&L3000%4> | <REXIT~INIT&T?7/2>>

i
RTHRES: BRWRTE IMM,2
MICPCaMICPC+1
<MOVE!WRTEBR! IMM}<2>>
ALWAYS ERRXX
MICPCEMICPC+1
<JUMPIALCOND] ¢ERRXX=INITL3I@00*4> | <ERRXX=INIT&TT7/2>>
¥

MACY11 3@(1646) 11-JUL-77 12118 PAGE 6-24 PAGE:
RBASRV==RECEIVE BUFFER ADDRESS SERVICE

HDSEL; BRWRTE 1IMM,100 jHD MASK TO BR
MICPCEMICPC+1
<MOVE!WRTEBR!IMMI<100>>
sp " BR,AORB,SP1® . JUPUATE PORT S1ATUS WORD
MICPCEMICPC+1
<MOVE!SPX!BRI{AORBISP10>
ALWAYS INstt
MICPCSMICPC+1
CJUMPIALCOND!<INS11~INITL3000#4> | <INS11=INIT&TTT7/2>>

¥

PELs  BRWRTE IMM,380 JMASK FOR INTERUPT AND VECTUR THROUGH Xo4
MICPCRMICPC+1
<MOVEIWRTEBRITMMI<300>>
sp 1BUS,UBBR, SP® ;READ BR CONTROL REG
MICPCEMICPC+1
<MOVE!SPX!1BUS|UBBRISPO>
ouT BR, <AORB | 0BR> ; INTERRUPT
MICPCEMICPC+1
<MOVE!WROUTX 1BR!<AORBLOBR>>
ALWAYS PINT2
MICPCEMICPC+1
<JUMPIALCOND}<PINT2-INITGI00Q#4> ! <PINT2=INIT&777/2>>

?
HALTED: MEMADR EM6
MICPCEMICPC+1 '
<MOVE!WRNEM!<EM6-INITE777/2>>
sFALL INTO ACLOW
ACLOW: BRWRTE IMM,2 3CAUSE AN AC LOW
HICPCBMICPC+1
<MOVE!WRTEBR] INM1<2>>
our BR,<SELB}OBR>
MICPCEMICPC+1
<MOVE]WROUTXIBR!<SELB!OBR>>
583 BRWRTE IBUS,UBBR
MICPCEMICPC+1
<MOVE!WRTEBR} IBUS!<UBBR>>
BR{ 5s
MICPCEMICPC+1
<JUMPIBRICONI<S5~INITG3020# 4> 1<58«INIT&RTT7/2>>
+ALWAY MEMX,SELB,PAGE3
MICPC®MICPC+1
<JUMP!ALCOND!MEMX{SELBLIPAGE3>
CKTIME: BRWRTE 1IBUS,UBBR sREAD BR CONTROL REG
MICPCE=MICPC+1
<MOVE!WRTEBR{ IBUSI<UBBR>>
BR¢ HALTED
MICPCRMICPC+]
<JUMPIBR4CON|{<HALTED=INITG3000#4> | <HALTED=INIT«777/2>>
ALWAYS EMy
MICPCEMICPC+]
<JUMPIALCOND|CEM1=INITG3000% 4> I<EM =INITLT777/2>>

JWAIT FOR IT TO COMPLETE

TRUL: BRWRTE IBUS,NPR
MICPCIMICPC+1
CMOVE!WKTEBRI IBUSI<NPR®>
BRe IDLE

ee82

evel3



DMC11 DDCMP PROTOCOL IMPLEMENTATION
21=APRe77 122148

DDCNEW ,MAC
()
(1) #13316
857 913322
1)
(1) o13320
858

DMCi1 DDCMP PROTOCOL IMPLEMENTATION
21-APR=77 10:08

DDCNEW MAC
864
861
802
863
364
L]
866 $13322
1)
(1) 913322
867 313324
1)
(1) 1313324
868 813326
1)
(1) 213326
869 413332
)
(1) 9813339
878 $#13332
)
1) $13332
871 813334
)
(1) 913334
872 413336
(1)
(1) 813336
873 213340
1)
(1) 813342
874 ©13342
)
(1) 2813342
A75 313344
1)
(1) 313344
nTe  a1334e
1)
(1) 913346
877 313354
1)
(1) 913353
R78  #13352
1)
(1) 913352
B79 413354
1)
(1) 13354
P39 913356
o)
€1) 313355
w1 $31336P
)
1) 313369
RE2 12362

1)

322376
132045

890377
114769

913322
243377

342409
£23220

2924401
860601

$03482
106012

260493
197412

800404
360691

892405
263360

8224236
131745

826427
#03485

932419
262362

BoB411
185421

#e2412
B99620

2993413
633608

[ LUEIE
195762

pe2415
pv2212

2960116
200757

#4917
£63274

FLixv1d

MACY11 30(1P46) 11=JUL=77 12:18 PAGE 6=25 PAGES
RBASRVe--RECEIVE BUFFER ADDRESS SERVICE

MICPCEMICPC+1

<JUMPIBROCON!CIDLE~INIT&3868%4> I<IDLE-INIT&TT7/2>>
ALWAYS EC2

MICPC=MICPC+1 i
<JUMPJALCONDICEC2=INIT&IPEB*4> I <EC2=INITE777/2>>

MACY11 30(1046) 11-JULe77 12318 PAGE 6-26 PAGE:
RBASRV=«RECELVE BUFFER ADDRESS SERVICE

+=INIT+1506

MICPC=2377

RCVAR

FLUSH;

+SBTTL RCVA=<ROUTINE TO HANDLE FIRST DDCMP CHARACTER

3ENTERED FROM IDLE LOOP

JDETERMINES IF MESSAGE TYPE IS NUMBERED,UNNUMBERED OR BOOT

$SETS UP APROPRIATE STATES FOR REST OF HWESSAGE.

sp 1BUS,RCVDAT, SP@ sREAD RECEIVE CHARACTE R TO SP®
MICPC=MICPC+] ’
<MOVE!SPX!IBUSIRCVDAT}SP2>
BRWRTE BR,SELA!SP§
MICPCEMICPC+1
<MOVE!WRTEBR!BRI<SELA!SP1>>
BRO 58 ;1F INIT MODE=w»=ONLY BOOT OK
MICPCEMICPC+1

<JUMPIBROCONI<5S=INITa306B#4> i <55=INIT&TT7/2>>

BR7 5¢ 3 IF BOOT MODE===0ONLY BOOT OK
MICPCE=NICPC+1

<JUMPIBR7CON}<5$=INIT&3000%4>1<55=INIT&TTT/2>>

BRWRTE 1IMM,201 3S0H TO BR

MICPCEMICPC+1

<MOVE!WRTEBR{IMM}<201>>

CMP  ~  BR,SP® ;COMPARE BR TO SP?
MICPCEMICPC+1

<SUBTC}BRISP@>

z RA1 ;IF EQUAL=IS NUMBERED MESSAGE
MICPCEMICPC+1 i
<JUMPLZCOND | <RA1=INIT&30@0%4> | <RA1=INIT&777/2>>

BRWRTE IMM,5 sENQ TO BR

MICPC=MICPC+1

<MOVE!WRTEBR!IMM!<5>>

CHp BR, 5P9 ;COMPARE ENQ TO SP@
MICPCSMICPC+1

<SUBTC|BR!SPE>

3 " RA2 ;IF EQUAL-IS UNNUMBERED MESSAGE
MICPCaNICPC+1

<JUMPIZCOND!<RA2<INIT&IPGO#4> I<RA2=INIT&777/2>>

a IM¥,.235 ;SLE TE
EMICPC+1
<MOVE!WRTEBR] IMN}<220>>

cup BR,5Pa sCOMPARE DLE TO SP@
MICPCEMICPC+1

<SUBTCIBR{SP@>

z © BOOT ;IF EQUAL Is BOOT
MICPCaMICPC+1

<JUMP!ZCOND ! <BOOT=-INIT&3PB@#4> | <BOOT=INITLT77/2>>

CUTPUT 1MM,<20010RCVCO> sFLUSH THE INPUT SILO
NICPC=MICPC+1

<MOVE!WROUT!IMM!<200!0RCVCO>>

BRWRTE IMM, 357 3MASK TO CLEAR==CLEAR ACTIVE
MICPCEMICPC+1 B
<MOVE!WKTEBRIIMM!<357>>
sp BR, AANDB,SP10
MICPC=MICPC+1
<MOVE!SUXIBRIAANDB!SP1v>
ALWAYS RMj $SLT STATE TO RCVA AND RETURN TO IDLE
MICPCEMICPCH+)

;READ PORT STATUS WORD

sIN LINE STATUS WORD

0924

0085



OMC11 DOCMP PROTOCOL IMPLEMENTATION
21=APR=77 12218

DDCNEH MAC
(1) #13362
883 913364
)

(1)  #13364
888 613366
()

(1) 813366
889 913370
)

(1) 613372

DMC11 ODCMP PROTOCOL IMPLEMENTATION

DDCNEW ,MAC

892
893
893
89%
896
897
1)
(1)
f98
1)
)
439
)
1)
902
981
«“)
)
902
)
1)
903
)
1)
904
(1)
(§9]
9vs
(1)
)
906
1)
(13
997
1)
1)
948
1)
1)
919
1)
1)
914
1)
(1)
911
1)
(1)
912
(1)
(1)
13
)
)
u14
1)

913372
813372

®13372
13374

¥13374
013376

713376
vi13400

913499
vi3av2

313402
B13404

913494
2134096

13406
213410

913410
13412

v134i2
a13414

o1341¢
$13416

n13416
013420

$#13420
©13422

©$13422
u13424

W13424
©13426

13428
V13430

“w13439
13832

114062

paae2t
#0708

0¥2422
#63223

pco423
190445

21=4PR=77 {U:08

p03424
823204

329425
810624

309426
953234
200427
£54620

992430
196342

209431
$696031

090432
147440

#9433
p1e153

ova134
Pi6da2

#00435
ge2719

800436
915012

920437
144557

#00440
EEERLLY

202441
e033ol

(J8442
#naa62

V32143
£63223

0vs344

HACY11 3vu(1046) 131-JUL=77 12118 PAGE 6=27 PAGE: B@86
RCVA=-ROUTINE TO HANDLE FIRST DDCMP CHARACTER

RA2:

REXIT:

CJUMPIALCOND{CRMI=INITG30RO#4> I <CRM1=INITLT777/2>>

STATE RCVI sCHANGE RECEIVE STATE TO 1
MICPC=SMICPC+1

<MOVE!WRTEBR! IMM!{KRCVI=IKIT&T777/2>>

SP BR, SELB, SP3

MICPCE=MICPC+1

<MOVEISPX{BRISELBISP3>

ALWAYS IDLE

MICPC=MICPC+1

CJUMPLALCOND{<IDLE=INIT&3000%#4> I<IDLE~INIT&777/2>>

MACY11 38(19046) 11-JuL=77 12318 PAGE 6-28 PAGE:r @887
RCVB=«ROUTINE TO HANDLE FIRST CHARACTER OF CQUAT FIELD

RCVB3

RB33

RB1:

RRY:

«SBTTL RCVB=«ROUTINE TO HANDLE FIRST CHARACTER OF COUNT FIELD
3ENTERED FROM IDLE LOOP
1STORES COUNT FIELD AND SETS UP RCVC A§S NEXT STATE

MICPCE=MICPC+1
<MOVE!SPX{IBUSIRCVDATISP4>
LDMA IMM, LRC $LOAD ADDRESS OF START OF RECV CHAIN
MICPCEMICPC+1
<MOVEILDMAR! IMM!<LRC&377>>
sp MEMXILDMAR, SELB,3P14 3COPY POINTER TO SP14
NICPCEMICPC+1 )
<MOVE!SPX!NEMX}{LDMAR!SELB!5P14>
$AND LOAD MAR WITH ADDRESS OF CURRENT BA

SP IBUS, RCVDAT, SP4 $READ CHARACTER TO 5P4

BRWRTE MEMX, INCMAR!SELB JREAD FLAGS BYTE

MICPCEMICPC+1

<MOVE!WRTEBR}MEMX } CENCMAR! SELB>>

BRQ RB1 . JRECV BUFFER ASSIGNEDe=<CONTINUE
MICPCEMICPC+1 -
<JUMP!BROCON]<RB1+~INIT&L3000%4><RBI=INIT&777/2>>

BRWRTE BR,SELA{SP1 ) sREAD STATUS BYTE
MICPCEMICPC+L

<MOVE!WRTEBRIBR!<SELA}SP1>>

BR7 RB3 JMAINT MODE

MICPCEMICPC+1

<JUMPIBR7CON{<RB3=INITG3IPOO*4> I <RBI=INIT&TT77/2>>

LDMA ~  IMM,T sERROR==LOAU TYPE FIELD ADDRESS IN MAR
MICPCEMICDPC+]

<MOVEILDMAR!IMM!CTEITT>>

MEMINC IMM,2 3LOAD NAK TYPE

MICPCEMICPC+}

<MOVE!WRMEM!INCMAR{ IMM{<2>>

MEM IMN,310 ;LOAD SUB<TYPE NQ BUFFERS
MICPCEMICPC+]

<MOVE!WRMEM!IMM!<310>>

LDMA IMM,NTLS

MICPCEMICPC+]

<MOVE!LDMAR! IMM!<NTLS&3T7>>

ALWAYS RHS 3BRANCH TU SEND NAK ROUTINE
MICPCSMICPC+1

<JUMP!ALCOND ! <RHS=INIT&30B0#4> ICRHS=INITETTT7/2>>

BRWRTE IMM, 4 sMASK FOR NO BUFFER AVAILABLE
MICPCRMICPC44

<MOVEIWRTEBR| IMM!<4>>

sp BR, AORB, SPY ;SET THE FLAG

MICPCEMICPC+1

<MOVE!SPX!BRIAORB!SP1>

STATE  RCVC

HICPCEMICPC+1

<MOVE!WRTEBR{ IMMI<CRCVC=INIT&777/2>>

sp B8R, SELB,SP3

MICPCEMICPC+1

<MOVE!SFX!BR!SELB!SPI>

DUTPIT  MEMX1IINCMARD,<SELBIOBALI> sOUTPUT LOw ORDER BYTE OF ADDRESS
MICPC=MICPC+)



DMC1i DDCMP PROTOCOL IMPLEMENTATION

DDCNEW ,MAC

1)
915
a)
(1)
916
i)
1)
°47
1)
(1)
918
)
{1}
919
€13
1)
920
921
922
)
)
923
1)
()
924
(1)
(1)
925
1)
1)
926
1)
1)
9217
1)
1)
928
(1)
1)
929
(1)
1)

DMC11 DDCMP PROTOCOL IMPLEMENTATION

513432
©13432

313434
13436

#13436
1344e

w13440
813442

513442
#13444

$13444

813446

13446
#13450

913450
813452

313452
913454

613454
@13456

213456
013460

313460
#13462

813162
213464

513464

DDCNEW ,MAC

931
932
933
534
935
LETY
)
(1)
237
(1)
(1)
938
)
)
939
(1)
(1)
RET)
<3}
1)
941
1)
(1)
942
(1)
()
943
1)
)
944
33}
1
945
(1)
1)
946
f1)
(1)
947
()
(1)
948
(1)
()

d12466

$13466
813473

w13470
$413%72

213472
wl13474

@913474
B13476

w13476
©13500

813509
f135¢2

313562
013504

¥13504
V13506

213506
813514

$1351¢
13512

w3512
313514

013514
713516

v13S1e

21=APR=77 10:08

#56226

2vD3445
656227

290446
123224

poR447
BU0e5s1

#3¢459
863268

BO6451
823385

089452
940665

922453
go1628

990454
€01620

800455
AB1620

Bv0456
1620

892457
861311

329460
189445

LIS
102454

21=APR«77 14308

849462
114478

232463
270214

gvrded
874081

209465
©156298

609466
1964175

668467
©¥14477

8uo47a
057220

402471
P6P66D

620172
gop36%

INg473
115116

LEETRE
115513

#0475
999477

£00476
134422

MACY11 39(1446) 11=JUL=77 12:18 PAGE 6-29
RCVB==ROUTINE TU HANDLE FIRST CHARACTER OF COUNT FIELD

RB2:

<MQVE!WROUT!MEMX) INCMAR|<SELB!OBA1>>

OUTPUT MEMX!INCMAR,<SELB!OBA2>
MICPCEMICPC+1

sOUTPUT HIGH BYTE OF ADDRESS

<MOVE!WROUT!MEMX I INCMAR| <SELBiOBAZ>>

se IBUS, UBBR, SP@
MICPCaMICPC+1
<MOVE|SPX|IBUSIUBBR!SP@>
BRWRTE IMM,1a%
MICPCE=MICPC+1
<MOVE!WRTEBR}THMM!<181>>
sp BR, AANDB, SP
MICPCRMICPC+1
<MOVE!SPX!BR}AANDB]3P@>
sp 1MM, 300, SPS
MICPCTMICEC+1
<MOVE{SPX11MM]300!SP5>

BRWRTE MEMX, AANDB{SP5
MICPC=MICPC+1
<MOVE!WRTEBRIMEMX1<AANDB|SPS>>
BRSHFT

MICPC=MICPC+H1
<MOVE!SHFTBRIWRTEBR! SELB>
BRSHFT

MICPC=MICPC+1
<MOVE!SHFTBRIWRTEBR! SELB>
BRSHFT

HICPCEMICPC+1

<MOVE! SHFTBR]WRTEBR!SELB>
BRSHFT

HICPCmMICPC+1

<MOVE:SHFTBR{ WRTEBR!SELB>
ouT BR, AORB0BR
MICPC=MICPC+1
<MOVE!WROUTX!BR!<AORB{OBR>>
ALWAYS IDLE

MICPCEMICPC+1

sREAD THE BUS REQ REGISTER

sMASK OFF ALL BUT NXM AND VECe BITS

3AND SAVE IN SpPe

3MASK TO ISOLATE EX, MEM BITS

$NOTE THIS REALLY WRITES A 305 BUT THE

35 GETS SHIFTED QUT
sMASK ALL BUT EX, MEM BITS

$SHIFT THEM INTO THE CORRECT POSITION

$WRLTE EX MEM BITS OUT

<JUMPIALCOND ! <IDLE=INIT&309@#4>  <IDLE~INIT&777/2>>

ALWAYS 12
MICPC=MICPC+1

<JUMPL{ALCOND!<I2=INITEIOQO#4>1<12-INIT&T77/2>>

MACY11 30(1546) 11-JUL=77 12318 PAGE

RCVC»=ROUTINE TO HANDLE SECOND CHARACTER OF COUNT FIELD, SELECT AND FINAL

RCVC:

RCS:

6236

PAGES

PAGE:

8988

0089

«SBTTL RCVC=«ROUTINE TO HANDLE SECOND CHARACTER OF COUNT F1ELD, SELECT AND FINA

$ENTERED FROM IDLE LOOP
$INTERPRETS SELECT AND FINAL
1CHECKS FOR COUNT T00 LARGE

L’PA! SELQsY
MICPCZ=MICPC+1

<JUHPIALCOND1<SELGSY~INIT&390054>l<SELGSY'INITG777/2>>

LDMA BR,<SELAISP14>
MICPCESMICPC+1
<MOVE{LDMAR!BR{<SELAISP14>>
BRWRTE BR!INCMAR,SELALSPt
MICPCEMICPC+1

;LOAD ADDRESS OF CURRENT COUNT

3JREAD STATUS BITE

<MOVE!WRTEBR!BR! INCMARL<SELA{SP1>>

BRWRTE SHFTBR!INCMAR,SELB
MICPCRMICPC+1

$SHIFT IT RIGHT

<HMOVE!WRTEBR!SHFTBR! INCHAR|<SELB>>

BR1 RCS
MICPC=MICPC+1

31N0 BUFFER ASSIGNED IN MAINT MODE

<JUMPIBRICON]<RC5«INITRIQPB*4> I<KCI=INIT&T77/2>>

BRHRT? IMM!INCMAR, 77
MICPCEMICPC+1
<MOVE!WRTEBR} IMM} INCMARI<77>>
sP MEMX ] INCMAR, SELB, 5P9
MICPC=MICPC+1
<MOVE{SPXIMEMX ) INCMAR]SELB | SP2>
BRWRTE BR,AANDB!SPO
MICPCSMICPC+1
<MOVE!WRTEBK{BR{<AANDB|SPB>>
(4,14 BR, SPS
HICPCE=MICPC+1
<SUBTCLIBR!SPS>
C RCFATL
MICPC=MICPC+1

3MASK FOR COUNT BITS
3COPY HIGH BYTE OF COUNT TO 5P

sHASK TO BR

3;COMPARE HIGH ORDER BITS OF COUNT

$IF CARRY==T00 BIG ERROR

<JUMPICCOND | <RCFATL=INIT43000%4> | <RCFATL=1NIT&777/2>>
yIF EQUAL COMPARE LOW ORDER BITS OF COUNT

z RCLOW

MICDO=MICDO: s

=-LD

<JUHPllCOND'<RCLOH-IHIT&30¢0'4>1<RCLOH-IN1T&717IZ>>

STATE RCVD
MICPCEMICPC+1

3SET NEXT STATE TO O

<MOVESWRTEBR) MM} <RCVD=INIT&T77/2>>

ALWAYS REXIT
MICPCEMICPC+1

<JUMP!ALCOND}<REXITeINITL3030#4>  CREXIT=INITE777/2>>




DMCiy DDCHP PRUTOCOL IHPLEHENTITXQN

DOCNEW,MAC

950
951
952
(1)
1)
953
)
Q)
954
1)
1)
955
1)
(1)
956
1)
1)
957
()
1)
958
)
1)
959
1)
1)
96u
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RCVD--ROUTINE TU HANDLE RESPONSE FIELD FOR NUMBERED MESSAGES

«SBTTL RCVD=~ROUTINE TO HANDLE RESPONSE FIELD FOR NUMBERED MESSAGES

H
RCVD3 SP BR,DECA,SP4 ;DECREMENTLOW BYTE OF COUNT
MICPCaMICPC+1
<MOVE!SPXIBRIDECA}SP4>
C RD3 ;NO OVERFLOW
MICPC=MICPC+1
<JUMPICCOND!<RD3=INIT&3@08#4> | <RDI=INIT&TTT/2>>
sP BR, DECA, SP% ;OVERFLOW =~ DECREMENT HIGH BYTE
MICPC=MICPC+1

<MOVE!SPX!BRIDECA!SPS>

-RD3: STATE  RCVE

MICPCRMICPC+1
<MOVE!WPTEBR! IMM]<RCVE=INIT&777/2>>

RD2: sp BR, SELB, 5P3 $SAVE THE STATE
MICPC=MICPC+1
<MOVE!SPX!BRISELB1SP3>
SPBR 1BUS, RCYDAT, SP@ 3 INPUT THE CHARACTER
MICPCEMICPC+1
<MOVE ! SPBRX! IBUSIRCVDATISP@>
BRWRTE BR,SUB!SP17 sCOMPARE NEW R TO LAST R
MICPCEMICPC+1
<MOVE!WRTEBRIBRI<SUBISP17>>
BR7 185 ;IF NEW 1S GREATER===PROCESS
MICPC=MICPC+1
<JUMP!BRTCON!<1@$=INIT&3B00%4> {<108=INIT&777/2>>
ALWAYS IDLE
MICPCEMICPC+1
<JUMP1ALCOND! <IDLE«INIT&3008#4>{<IDLE=INIT&777/2>>

1062 BRWRTE BR,SELA!SPY $READ STATUS BYTE
MICPCEMICPC+]1
<MOVE!WRTEBRIBR!<SELA}SP1>>
BR7 IDLE 3MAINT, MODE = GET OUT
MICPC=MICPC+1
<JUMPIBR7CON} <IDLE«INIT&3900%4>1<IDLE=INIT&777/2>>
BRWRTE BR,SELA!SP1# :
MICPCZMICPC+1 .
<MOVE! WRTEBR}BR!<SELA!SP10>>
BRSHFT
MICPCaMICPC+1
<MOVE!SHFTBR! WRTEBR ! SELB>
8R4 IDLE
MICPCRMICPC+1
<JUMPIBR4CON 1 <IDLE=INTITEL30@0%4> | <IDLE=INITS777/2>>
LDMA IMM, ISP17 ;ADDRESS LAST ACKED IMAGE
MICPCRMICEC+]
<MOVE]LDMAR!IMM!<ISP17&377>>
MEM °  BR,SELA!SP@ JCOPY THE CHAR
MICPCEMICPC+1 )
<MOVE ! WPMEM!BRI<SELA | SPB>>

RDS: BRWRTE IMM,REPST|LOMAR 3SET UP COUNT FOR TIMER
MICPCEMICPC+1 ’
<MOVE!WFPTEBR{ IMM{ <REPSTILDMAR>>

3 ####DEPENDENT ON REPST = 2

MEM IMM,} sRESET REP THRESHOLD
MICPCRMICPC+Y
MACY11 30(1046) 11~Jul<77 12118 PAGE 6-32 PAGE:

RCYVDe=ROUTINE TO HANDLE RESPONSE FIELD FOR NUMBERED MESSAGES

CHOVEIWRMEM] IMM!<1>>

sP BR,SELB,SP15 3RESET THE COUNT
HICPCEMICPC+1 ’
<MOVE!SPX!BRISELBISP15>

ALWAYS IDLE

MICPCEMICPC+1
<JUMPIALCOND{<IDLE~INIT&3000%4> ! <IDLE~INIT&TT7/2>>
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MACY11 30(1046) 11-JUL=77 12:18 PAGE 6-33
RCVE=-ROUTINE TO HANDLE N FIELD OF NUMBERED MESSAGE

RCVE:

RE2:

+SBTTL RCVE=<ROUTINE TO HANDLE N FIELD OF NUMBERED MESSAGE

7
BRWRTE BR,SELA!SP1
HICPCEMICPC+1
<MOVE!WRTEBRIBR.SSELA}SP1>>
BR7 RCVQ

HICPC=MICPC+]
<JUMPiBRTCONi<RCVA=INIT&3IO0B#4> ICRCVA=INITET777/2>>
BRWRTE I1BUS,RCVOAT ; INPUT THE CHARACTER
MICPC=MICPC+]1

<MOVE!WRTEBR) IBUS | <RCVDAT>>

CMP °  BR,SP11

MICPC=MICPC+1

<SUBTC!BRISP11>

Z 58

MICPCEMICPC+1

<JUMP!ZCOND <55 =INIT&3000%4> 1 <S$-INIT&T77/2>>

sP BR,DECA,SP13 sFORCE MSG TYPE TO =1
HICPCEMICPC+1

<MOVE!SPX!BRIDECAISP13>

ALWAYS RE?2

MICPCaMICPC+1

<JUMP ! ALCOND | <RE2~INIT&3086#4> ! CRE2=INITGLT77/2>>

sp BR, INCA,SP1t ) ;UPDATE R FIELD
MICPC=MICPC+1

<MOVE!SPXIBR}INCAYSP11>

STATE  RCVF JNEXT RECEIVE STATE 18 F
MICPCEMICPC+1

<MOVE!WRTEBR! IMM!<RCVFeINIT&777/2>>

ALWAYS REXIT

HICPCSMICPC+ .

<JUHP§ALCONDI<REXI!-IHIT§3¢B§¥{>l<REXIT-IHIT8177/2>>

FREAD THE STATUS BYTE

%3

MACY1] 30(1046) 11-JUL=77 12118 PAGE 6-34
RCVF==ROUTINE TO IGNORE ADDRESS

RCVF:

RCVF1:

RCVG:

«SBTTL RCVF=«ROUTINE TO IGNORE ADDRESS

STATE RCVG

MICPCEMICPC+1

<MOVE!WRTEBR! TMMI<RCVG=INIT&777/2>>

NOP '~ IBUS,RCVDAT,@ 3 INPUT CHARACTER = AND DISCARD
MICPCSMICPC+i
<IBUS!RCVDAT!@>
ALWAYS REXIT
MICPCEMICPC+1
<JUMPLALCOND!<REXIT=INITG3060%4> | <REXIT~INIT&777/2>>

4 ~
«SBTTL RCVG==ROUTINE TO IGNORE CRCt

?
STATE  RCVH sNEXT STATE IS RCVH
MICPCEMICPC+1

<MOVE!WRTEBR! IMMI<RCVH~INIT&E777/2>>

‘ALWAYS RCVF1 ’ -

MICPCEMICPC+1 .

<JUMPIALCOND | CRCVF 1 =INIT&30P0%4> ! CRCYF1=INIT&T777/2>>

PAGE:

PAGE:
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DMC11 DDCMP PROTQOCOL IMPLEMENTATION MACY11 30(1946) 11«JUL=77 12818 PAGE 6=35 PAGE: 08294

DDCNEW,MAC 21=RPR=77 127108 RCVH==ROUTINE TO HANDLE CRC2 AND TO DISPATCH NUMBERED AND UNNUMBERED TYPES
997 +SBTTL KCVHe=ROUTINE TO HANDLE CRC2 AND TO DISPATCH NUMBERED AND UNNUMBERED TYP
998 :

999 813626 RCVH:

1P89 013626 sp IBUS/,RCVDAT, 8P@ 3JGET CHAR IN SP@

() 890542 MICPCRMICPC+]
(1) 313626 923200 <MOVE!SPX!IBUS{RCVDAT!SP@>

1021 $13634 BRWRTE IBUS,RCVCON 3READ RECVR CONTROL REGISTER

) 900543 MICPCEMICPC+ )
(1) 313638 220649 <MOVE!WRTEBR!1IBUS!<RCVCON>>

1202 ©13632 BRD TDON1 :IF BCC MATCH SET CRC IS GOOD

1) B0BS44 MICPCEMICPC+]
(1) ©13632 116167 <JUMP!BR@CON ! <TDON| ~INIT&3880%4> I <TDONLI-INIT&777/2>>

1293 w©13634 BRWRTE BR,SELA!SP1 $READ STATUS BYTE

1) 390545 MICPCZMICPC+1 ’
(1) #13634 po0o601 <MOVE!WRTEBR{BR!<SELA!SP1>>

1094 013635 BR7 RHX $MALNT MODE
(1) 200546 MICPCEMICPC+1
(1) #13636 187751 <JUMPLBRTCON ! CRHX~=INIT&3I@O0#4> | CRHX=INIT&LTT7/2>>

1065 013642 BRWRTE DP,<SELA!SP10> sREAD PORT STATUS WORD TO BR
(1) 698547 HICPCEMICPC+1
(1) ©13640 062619 <MOVE!WPTEBR!DPI<SELAISP19>>

1206 ©13642 BRSHFT
1) 803550 MICPCEMICPC+1
(1) 313642 201620 <MOVE!SHFTBR{WRTEBR!SELB>

1607 213644 BR4 8NAKY 3 IF START MODE=«PROCEED TO RESEND START
(1) 200551 MICPCSMICPC+1 )

(1) €13648 117315 <JUMP!BR4CON! <SNAK1=INITG30@0*4> ) <SNAKI=INIT&777/2>>

1P08 €13646 LDMA ~ IMM,T $ELSE BCC ERROR=<LOAD ADDRESS OF TYPE FI

1) 200552 MICPC2MICPC+1 5 .
(1) 913646 918153 <MOVE{LDMAR]IMNI<T&ITT>> .

1099 13650 ) MEMINCG  IMM,2 sWRITE NAK TYPE

1) E20553 MICPCEMICPC+1 '
(1) 413652 @16442 <MOVE!WRMEM! INCMAR ] IMMI€2>> ~

1910 $13652 MEMINC IMM, 301 ;WRLITE HEADER BCC ERROR SUBTYPE
1) ©¥00554 MICPCRMICPC+1
(1) 013652 816701 <MOVE!WRMEM ! INCMAR] IMM}<3081>>

1011 ®13654 MEM BR, SELA1SP17 $RESTORE LAST ACKED IMAGE
1) BUBSS5S MICPCEMICPC+1
(1) 913654 862617 <MOVE!WRMEM!BRI<SELALSP17>> ’

1012 «13656 LDMA IMM, NHDS $ADDRESS CUM ERROR COUNTER
(1) I00556 MICPCEMICPC+1 "

(1) 9513656 12013 <MOVEILDMAR] IMM!<NHDS&3ITT>>

1013 113660 RHS 3 sp~  MEMX,SELB,SP® $WRITE IT TO SPO
(1) 08557 MICPCEMICPC+1
(1) 613668 @4322¢ <MOVE{SPX1MEMX]!SELB!5P®>

1414 ©13662 MEM °~  BR,INCA!SPQ 3 INCREMENT 1T
(1) 02560 MICPCZMICPC+1 -

(1) @13662 262460 <MOVEIWRMEM!BR! <INCA|SP@>> -

1015 413664 LDMA IMM,NAKST : ADDRESS NAKS TMTED DYNAMIC
1) 200561 MICPCEZMICPC+1 :
(1) w1366% 212901 <MOVE!LDMAR!IMM{<NAKST&3ITT>>

1216 ¥13660 BRWRTE MEMX,SELB yWRITE IT TO BR
1) Av2562 HICPCSMICPC+1
(1) €13666 45620 <MOVE!WRTEBRIMEMX}<SELB>>

1917 913672 BSHFTB ;SHIFT IT RIGHT
1) 200563 MICPCRNICPC+1

DMC1{ DDCMP PROTOCOL IMPLEMENTATION MACY11 30(1846) 11=JUL=77 123118 PAGE 6+36 PAGE: 2095

DDCNEW ,MAC 21=APR=77 13:08 RCVH==ROUTINE TO HANDLE CRC2Z AND TO DISPATCH NUMBELRED AND UNNUMBERED TYPES
(1) 8136738 261629 <MOVE ! SHFTBR} SELB1BR>
1018 13672 MEM BR,SELB ;UPDATE IT
(1) £20564 MICPCSMICBC+1
(1) 2813672 262620 <MOVE1WRMEM!BR} <SELB>>
1919 913674 BRO NTHRES ;BRANCH IF THRESHOLD EXCEEDED
1) 80B565 MICPCEMICPC+1 '

(1) #13674 116264 <JUMP ! BRACON L <NTHRES=INIT&3000#4> ! <KNTHRES=INIT&?77/2>>

1020 913676 ALWAYS SNAK
) 803566 MICPCEMICPC+1
(1) 213676 114712 <JUMPIALCOND ! <SNAK~INITG3D0O#4> I <SNAK=INIT&TT77/2>>

1921 313790 RH3: BRWRTE DP,<DECALISPI3> ;LOAD TYPE RECEIVED==DECREMENTING
) #28567 MICPCBMICPC+1
(1) 913764 62573 <MOVE} WRTEBRIDP<DECA!SP13>>

102z It3vez 3 RH1 7IF ALUOUT IS ALL ONES 1S NUMBERED MSG
(1) €00570 MICPCEMICPC+1
(1) 813792 115585 <Juquzconoxqm-Iuluun-os<nm-m1u717/2»

1023 013704 RSTATE RCVA
() BpvoST71 HICPCRMICPC+1
(1) 213704 202400 <MOVE!WRTEBR! IMM | CRCVA=INIT&TTT/2>>
(1) r00572 MICPCRMICPC+1
(1) 13706 363223 <MOVEL!SPX!BRISELBI8P3>

1v24 2137190 BRWRTE DP,<SELA!SP16> sLOAD LINE STATUS WORD IN BR
1) 890573 MICPCEMICPC+1
(1) 813710 460612 <MOVE!WRTEBRIDPL<SELA}8P18>>

1625 #13712 BR4 FLUSH1
1) 999574 MICPCWMICPC+1
(1) @13712 117249 <JUMPIBR4CON | <FLUSH1=INITE3000#4> I<FLUSHI=INITLTT77/2>>

1426 313714 CG1: BRSHFY JSHIFT RIGHT
(1) 899575 MICPC=MICPC+1
(1) 213714 301620 <MOVE!SHFTBRIWRTEBR!SELB>

1827 13716 BR4 108
) 390576 MICPCENICPC+1
(1) Q13716 107224 <JUMPIBR4CON <85 >INITa3B66%4>I<ia8=INITLTTT/2>>

1928 c13720 LOMA IMM, TYPTAB ;ADDRESS TYPE TABLE
) 280577 MICPCRMICPC+1
(1) 13726 plated <MOVE!LDMAR!IMMI<TYPTAB&3T7>>

1929 313722 ) cMp CMEMX1INCMAR>,SP13
(1) 329020 MICPCSMICPC+1
(1) 813722 954373 <SUBTCJMEMX ! INCMAR]SP13>

1630 913724 z " REP
() 2n06v1 MICPCEMICPC+1
(1) 213724 115484 <JUMP ! ZCOND ! <REP=INITL3Q00#4> ) CREP=INITE777/2>>

1031 3113726 cMp <MEMX{ INCHAR>,SP13
(1) 803602 MICPCEMICPC+1
(1) 813726 554373 <SUBTCIMEMX!INCMAR!SP13>

1932 »13734 z NAK
) 292623 MICPCHMICPC+1
(1) 013730 115443 <JUMPLZCOND ! KNAK=INIT&3000#4> | <NAK=INIT777/2>>

1033 ¢13732 1063 LDMA IMM, TYPSTT ;SET POINTER TO START TYPE
() 62603 MICPCEMICPC+1
(1) ©13732  21e1ss <MOVE!LDMAR!IMMI<TYPSTTE377>>

1431 137313 cup <MEMXIINCMAR>,SP13
() HALROS MICPCEMICPC+]

(1) #13734 54373 <SUBTCIMEMX!INCMAR]}SP13>
1435 13736 z T START

) NAdann MICPCRMICPC+1
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MACY11 36(1046) 11=JUL=77 12818 PAGE 6-37 PAGE:
RCVHe=ROUTINE TO HANDLE CRC2 AND TO DISPATCH NUMBERED AND UNNUMBERED TYPES

RCVCKs

ACK:

583

€JUMPLZCOND I <START=INIT&300B#4> 1 <START=INIT&T77/2>>
3 STACK TYPE
Cup <MEMX!INCHMAR>,SP13
HICPCENICPC+1
<SUBTCIHEHX11NCHAR35913>
z STAC
HICPC!MICPC+1
<JUMP12CONDI<STACK=INIT&3PBO#4> i <STACK=-INIT&TTT /27>
cHp <MEMX§INCMAR>,SP13 ;ACK TYPE -
MICPCEMICPC+1
<SUBTCIMEMX! INCMAR|SP13>
z " ACK
KICPCRRICPCHi
<JUMPIZCONDICACK=INIT&3P@@#4> | CACK=INIT&777/2>>
ALWAYS IDLE JOTHERWISE IGNORE==MUST BE OBS MSG
MICPCEMICPC+1
<JUMPLALCOND{ <IDLE=INIT&3000%4> I <IDLE~INIT&777/2>>
SPBR  ~ IBUS,RCVCON, SP@ $READ RCVR CONTROL CSR
NICPC=MICPC+i ’
<MOVE ! SPBRX ! IBUS|RCVCON! SP@>
BRWRTE BR,ADD!SP@ 3SHIFT LEFT
MICPCEMICPC+1 ’
<MOVE!WRTEBR!BR!<ADD}SP@>>
BR7 11
MICPCRMICPC+1
<JUMPIBR7CONI<I1~INIT&3000%4>1<11-INIT&777/25>
ALWAYS TA1
MICPCEMICPC+1
<JUMPJALCONDI<TA1=INIT&3900%4> I <TAL=INIT&T77/2>>
BRWRTE BR,AA!SP10 $READ LINE STATUS=SHIFTING LEFT
uvcnc:ﬁ!rnr.:
<HOVEIHRTEBRIBR'<AA!8P!B>>
BR¢ 58 31F START RECD == CLEAR START MODE
MICPC=MICPC+1
<JUMPIBR4CON! <58=INIT&3000#4> 1 <56=INIT&777/2>>
ALWAYS IDLE
MICPCEMICPC+1
<auupxAncounx<xonz-xux1s3ooap4>z<10b£-1u175777/2>>
BRWRTE IMM,327 $CLEAR START MODE
MICPCEMICPC+1
<uovszuamrsazrunz<;21>>
sp BR,AANDB, SP1@ 1IN LINE STATUS
MICPC®MICPC+1
<MOVEISPX!BRIAANDB}SP10>*
ALWAYS RD5
MICPCRMICPC+1
<Juur:Abcou»z<nos-xl11saaaonc>1<nns-xnxrnv71/z>>

‘MACY1] 38(10646) 11-JuL=77 12118 PAGE 6-238 PAGE:

RCYH=eROUTINE TO HANDLE CRC2 AND Y0 DISPATCH NUMBERED AND UNNUMBERED TYPES

Jutuanksnnndnnasy#TIME CRITICAL CODE=e CHANGE WITH GREAT CARE®S#3%MM51411EES1NSEN

RCVKO1:

RCVKO:

RCVKO2:

RK7:

«SBTTL RCVKO1~=ROUTINE TO HANDLE F1RST BYTE ODD RECEIVE
SPBR IBUS,NPR,SPD 3READ NPR REGISTER
MICPC=MICPC+1

<novzzsP5Rx1IBUSIHPRlsPa>

8Re IDLE

MICPCaMICPC+1

<JUMP{BRRCON!CIDLE=INIT&3IOG0*4> I<IDLE=INIT&777/2>>

BRWRTE IMM, 200 $MASK FOR C@(BYTE TRANSFER)
RICPCEMICPC+1

<HMOVEWRTEBR} IMM!<209>>

ouT BR, <AORBLONPR> 3TURN ON C@
MICPCEMICPC+]

<MOVEIWROUTX!BR!<AQRBIONPR>>

STATE  RKE}

MICPCEMICPC+1

<MOVE{WRTEBR!IMM!CRKE1=INIT&777/2>>

ALWAYS RCVKOR

MICPCEMICPC+1
<JUHPIALCOND1<RCVK02-INI!‘3009*4>l<RCVK02‘INIT&777/2>>
«SBTTL RCVKO==PROCESS ODD CHARACTER

SPBR 1BUS,NPR, 5P0 : 31S AN NPR GOING
MICPCEMICPC+1

<MOVE | SPBRX! IBUS ! NPR|SPB>

BR¢ ~  IDLE ;IF SO ~== GET OUT
KICPCEMICPC+1

<JUMP!BRPCON!{<IDLE=INIT&3800#4> ! CIDLE=INIT&777/2>>
STATE RCVKE

HICPCEMICPC+1-

<MOVE!WRTEBP!IMM}CRCVKE=INIT&777/2>>

sP BR, SELB, SP3 $1SET STATE
MICPC=MICPC+1

<MOVE!SPX!BR!SEULBISP3I>

OUTPUT IBUS,RCVDATIOQUTDA2 $VOUTPUT A CHAR
HICPCSMICPC+1

<MOVEIWROUT! IBUS!<RCVDAT]OUTDA2>>

BRWRTE IMM,21 $SET OUT NPR (C1) AND NPR REQ
MICPCEMICPC+1

<MOVEIWRTEBR!IMM<21>>

se 1BUS, NPR, SPY 3sREAD NPR REGISTER
MICPCEM1CPC+1

<MOVE!SPX!IBUS!{NPR}SP®>

ouT BR, <AORBJONPR> ;WRITE NPR REGISTER
MICPC=MICPC+y

<MOVELWKOUTX!BR!<AORB!ONPR>>

ALWAYS IDLE

MICPCEMICPC+1
<JUMPLALCOND!<IOLF~INITS&3000#4> ! <IDLE=INIT&777/2>>

8096

2097



DMCt1 DDCMP PROTOCOL IMPLEMENTATION
21=APReTT 14:28

DDCNEW,MAC

1993
1094 914034
(1)

(1) 314034
1099 u14036
1)

(1) 314036
1111 314049
(1)

(1) 814049
1192 014042
1)

(1) 914042
1193 914944
(1)

(i} ©14042
1194 914045
(S 9]

(1) w1046
1165 n14058
(1)

(1) @14059
1166 14052
1)

(1) 814¢52
11¢7 ©14054
)

(1) 0149254
11¢8 P14056
1)

(1) #14056
1102 314060
1)

(1) 014062
1110 014062
)

(1) vl4062
1111 914061
1)

(1) @14264
1112 614966
)

(1) 914066
1113 ¢€13878
1)

(1) ¢l427a
1118 ©14072
1)

(1) wvi4072
1115 #1474
(1)

(1) 914074
1125 wl407s
1)

(1) #14076
1126 14194

DMC11 DOCMF PROTOCOL IMPLEMENTATION
21=4PRe77 19:08

DDCNEW ,MAC

1)

(1) 514192
1128

1129 k11102
1)

(1) D14192
1130 ¢14104
1)

(1) e14104
1131 L1416
)

(1) 214196
1132 14ty
1)

(1) 614119
1133
113¢
1135 #14112
1)

(1) c14112
1136 P14114
1)

(1) 714114
1137 f14116
(1)

(1) s148116
1130 ©14129
1)

(1) e14120

$P2645
129608

080646
122045

920647
¢23142

209659
62066

ep651
A63164

652
195255

998653
663165

882654
195721

BedbSS
323149

802656
p62266

409657
115832

Je0660
¥23200

L P9661
£62282

£39662
¢63164

BU2663
125266

832663
PO3165

29665
111765

B82666
200634

gvees?
124422

UL LR
123200

303071
3¢9517

Po2672
oo1272

wdd673
144651

vee674
223208

NoR675
769621

pdd676
117602

£99677
104661

MACY1t 30(1246) 11-JUL=77 12318 PAGE 6-39 PAGE;
RCVKE«=HANDLE EVEN BYTES

RCVKE:

RKS53

RKSas

1082

_RK9g

RK3:

RK6:

«SBETTL RCVKE=<HANDLE EVEN BYTES

BRWRTE IBUS,NPR 3READ NPR CONTROL REGISTER
MICPCEMICPC+]

<MOVE!WRTEBR!IBUS{<NPR>

BR@ IDLE

MICPCEMICPC+1

<JUMP{BRPCON{<IDLE~INIT&3080%#4> ! <IDLE~INIT&777/2>>

sp 18US, 10BA1,SPO $READ LOw BYTE OF BA TO SP
MICPCEMICPC+1
<MOVEISPX!1BUS!IOBAL!SPO>
QUTPUT DP,<INCALOBAL>
MICPCEMICPC+Y
<MOVE!WROUTIDPJ<INCALOBAL>>
SP BR,DECA, SP4
MICPC=MICPC+1
<MOVE!SPX|BRIDECA!SP4>

4 185 : JNO OVERFLOW

MICPCEMICPC+1

<JUMPICCOND|<105=INIT&3I0D0#4>1<108~IRIT&TTT/2>>

5P BR,DECA, SP5 jJOVERFLOW =« DECREMENT HIGH BYTE
MICPCSMICPC+1

<MOVEISPX|BR!DECALSP5>

Z RL3 3BYTE COUNT ZERO

MICPC=MICPC+1

<JUMPJZCOND!<RLI=INITL3IGOO#4> ! <RL3=INIT&TTT/2>>

se IBUS, IOBAL,SP? JREAD INCREMENTED BA
MICPCEMICPC+1
<MOVEISPX!IBUS!IOBA1}SPR>
OUTPUT DP,<INCA{OBA1>
MICPC=MICPC+1
<MOVE!WROUT!DP{<INCAIOBA1>>
C ICBA22 3 IF CARRY INC BA HIGH
MICPC=MICPC+1
<JUMP{CCOND!<ICBA22~INITL3000#4> | <ICBA22=INIT&TT77/2>>

sP I8US,RCVDAT,SP@ $READ CHAR AND SAVE IN SPo
MICPC=MICPC+1
<MOVE!SPX}IBUS!RCVDATISPE>
OUTPUT BR,SELA!OUTDA1
MICPCENICPC+1
<MOVE!WROUT!BR}<SELA}OUTDA1>> -
sp BR,DECA, SP4 jDECREMERT THE COUNTOF BYTES
MICPCEMICPC+1 .
<MOVE!SPX]BR!DECA{SP4>

c RK&
MICPCEMICPC+1
<JUMPJCCOND!<RK6=INIT&3DB0#4> I<RK6=INIT&T777/2>>

se BR,DECA, SPS 3 DECREMENT HIGH BYTE OF COUNT
MICPCEMICPC+E )
<MOVE!SPX{BRIDECA}SP5>

2 RL4 $BYTE COUNT ZERO
MICPC=MICPC+Y

<JUMPLZCONDI<RL4=INIT&3IOPO#4> ! <RL4=INIT&TT77/2>>

STATE~ RCVKO

MICPCEMICPC+1

<MOVE | WRTEBR! IMM]<RCVKO~INIT&TT7/2>>

ALWAYS REXIT

$WRITE INCREMENTED BA

3DECREMENT CHARACTER COUNT

JWRLTE INCREMENTED BA

3WRITE THE CHARACTER

;NO OVERFLOW

MACY11 30(1046) 11=-JUL=77 12318 PAGE 6=49 PAGES
RCVKE«=HANDLE EVEN BYTES

RKE1g

MICPCEMICPC+1
<JUMP!ALCOND}<REXIT=INIT&3Q80%4> | <REXIT~INIT&T77/2>>

;

£ 1BUS,NPR, SP@
MICPCEMICPC+1
<MOVE!SPX!IBUS!NPR}SPO>
BRWRTE IMM, 177 3MASK FOR ALL BUT C@
MICPCSMICPC+1
<MOVE!WRTEBRJIMM{<177>>

ouT BR,<AANDB]ONPR>
MICPCZMICPC+1
<MOVE!WROUTXIBRI<AANDBIONPR>>
ATLWAYS pyse

MICPCEMICPC+1

<JUMPLALCOND | ¢<RK5P=INITGI000%4> I CRK5R=INITLTT7/2>>

3JREAD NPR REGISTER

s TURN OFF ALL BUT Ce

jRRsRaNFRERs k2 #44END OF TIME CRITICAL PATH FRBRRNRRES * ‘s

RCVKE®:

SP 1BUS, RCYDAT, SPP
MICPCEMICPC+L
<MOVE!SPX!IBUSIRCVDATISPE>
BRWRTE BR,SELA!SP1 sREAD STATUS BYTE

MICPCEZMICPC+1

<MOVE!WRTEBR!BR!<SELALSP1>>

BR7 PASWRD $MAINT MODE « SEE IF RLD MESSAGE
MICPCEMICPC+1
<JUMPBR7CON!<PASNRD~INIT&3000#4> ) <PASWRD=INIT&T77/2>>

ALWAYS RK3 $OTHRRWISE PROCESS NORMALLY
MICPCEMICPC+1

<JUHP§ALCOND!<RK3-[NIT§3950Q0>!<RK3-!NITST77/2>>

FREAD CHARACTER AND SAVE 1IN sp@

8098

2099



OMC1) DDCMP PROTOCOL LMPLEHENTATION MACY11 In(1¢46) 11-Juk=77 12318 PAGE 6-41 PAGE!
DuCuew MAC 2i~APRTT jH308 HCVI=eSTURE UNNUMBERED MESSAGE TYPE
1140 .B8TTL RCVIe=STORE UNNUMBERED MESSAGE TYPC
1141 w14122 RCVIt 8P IBYS,RCYDAT,SP13 $STORE UNNUMBERED TYPE
) 0 3T98 MICPCEMICPC+1
(1) 014122 w23213 CHOVEISPX11IRUBSRCVDATISP13>
Pis2 Uidils STATE REVJ sNEXT STATE IS J
(1} w82731 FICPCEMICPC+t
(1) 614124 08I743 <MOVEIWRTEBR| IMMI<RCYJI=INITETTT/2>>
1143 @14126 ALMAYSE REXIT
(1) proTa2 MICPCEMICPC+1
(1) 214126 104422 <JUNPIALCOND | <REXIT=INITGIPPO#4> ! CREXIT=INIT&777/2>>
1144 }
DMC1t VDCMP PROTOCOL IMPLEMENTATION HACY11 30(1046) 11=JUL=-77 12118 PAGE 6=42 PAGE?:
DDCNEw ,MAC 21-APR=77 10108 RCVJ+=ROUTINE TO HANDLE SUBTYPE FIELD,SELECT AND FINAL
1146 +SBTTL RCVJ~«ROUTINE TO HARDLE SUBTYPE F1ELD,SELECT AND FINAL
1147 ©1413v RCVJ? ALWAYS BSELQSY F"CALL" SELECT AND QSYNC SUBROUTINE
1) svd703 HICPCBMICPC+)
(1) ®14130 114470 <JUMPIALCOND I <SELQSY=INITG3I000#4> 1 <SELOSY~INIT&T77/2>>
1118 J14132 STATE RCVR $NEXT STATE IS N
1) ava104 MICPCEMICPC+Y
(1) o14132 p0OOT726 <MOVE!WRTEBR} IMMICRCVR=INIT&777/2>>
1143 14134 ALWAYS REXIT
1) re3T8% MICPCRMNICPC+1

(1) e14134 144422 <JUMPLALCOND! CREXIT~INITEI080#4> I CREXIT=INITE777/2>>

.

212 ]

#1901



DMCtt DDCMP PROTOCOL IMPLEMENTATION
21=APK=T77 10308

DDCNE#W (MAC
1151
1152
11513
1154 514136
1)
(1) 214130
1155 914149
1)
(1) w1414
1156 014142
(1)
(1) et4142
1157
1158 ©¥14144
1)
(1) %14144
1159 §14146
1)
(1) 2A14146

DMCi1 ODDCMP PROTOCOL IMPLEMENTATION

DDCNEW MAC

1161
1162
1103
1164
(1)
(1)
116S
(1)
1)

914154

©14150
V14182

414152

feR706
BYd443

. #207087

868353
o319
Jp0e713
poa711
185136

#00712
194533

21 =APR=77 1@:08

$92713
£98535

804714
124536

MACY1t 30€1046) 11-JUL=77 12318 PAGE 6-43 PAGE:
RCYR==UNNUMBERED MESSAGE RESPONSE FIELD

+SBTTL RCVR-=UNNUMBERED MESSAGE RESPONSE FLELD
JENTERED FROM IDLE LOOP

1
RCVRY BRWRTE IMM,3 ;REP MESSAGE TYPE TO BR
MICPCEMICPC+1
<MOVEI!WRTEBR|IMM!<3>>
NOP BR,SUB,SP13 ;I8 TYPE ACK OR NAK
MICPCEMICPC+1
<BR!SUBISP13>
STATE RCYQ sNEXT STATE 1Is RCVQ
MICPCEMICPC+1
<MOVE!WRTEBR!IMM!<CRCVQA=INIT&777/2>>
y##%NOTE THIS INSTR DOES NOT CLOCK »C¥
C RCVF1 ;IF NOT IGNURE
MICPC=MICPC+1 )
<JUMP!{CCOND!<RCVF{=INITGL3IB@B*4> IKRCVFI=INIT&T777/2>>
ALWAYS RD2 ;D0 RANGE CHECKS
MICPCEMICPC+y
<JUMP{ALCOND|<RD2=INIT&300@%4> {<RD2-INIT&777/2>>
HACY11 38(1046) 11=JUL=77 12:18 PAGE 6=44 PAGE?

RCVQ==~UNNUMBERED MESSAGE~=NUMBER FIELD

RCVQ3

.SBTTL RCVQ=-UNNUMBERED MESSAGE~=-NUMBER FIELD
;ENTER FROM IDLE

i

STATE RCVF ;NEXT STATE Is ADDRESS
MICPCEMICPC+1

<MOVE!WRTEBRIIMM{KRCVF=INIT&T77/2>>

ALWAYS RCVFQ

NICPCEMICPC+1 §
<JUMPIALCOND}<RCVF1=INITE300B#4> I<RCYFI=INIT&LT?7T/2>>

2182

2193



DMC11 DDCMP PROTQCOL IMPLEMENTATION

DDCNEW  MAC

1167

1168
1169 914153
1)

(1) @14154
1174 114156
«a)

(1) F14156
1176 g1éide
1)

(1) p14163
1177 14162
1)

(1) epi1d162
1178 p14164
«)

(1) eg4164
1179 w14166
(1)

(1) 914166
1189 14172
1)

1) 14179
1181 ©14172
(1)

(1) pte172
1182
1183 614174
1)

1) 14174
1184 <14176
{ij

(1) 14176
1185

1190

DMC311 DDCMP PRUTOCOL IMPLEMENTATION
21=APP=77 18:08

DDCNEW MAC
1192
1193
1194
1195
1196
1197 814242
)
(1) =1429¢
1198  ¢14202
(1)
(1) 114202
1199 14204
1)
(1) 914204
12094 514206
1)
(1) 814206
1281 14212
(1)
(1) Mméne
12062 o14212
1)
(1) 814212
1203 B14214
1)
(1) 014214
1224 e14216
1)
(1) e14210
1205 @14220
1)
(1) 814220
12¢6 14222
1)
(1) B14222
12807 v14224
(1)
iij %
1268  -14226
1)
(1) 014220
1209
1212 314239
1)
(1) ®14230
1211 B14232
1)
(1) 314232
1212 114234
i)
(1) J14234

21-APR=77 1808

#89715
123620

528716
182245

B84717
2808577

599722
#61279

3008721
323540

208722
£62¢66

©¥%0723
623164

o80724
0862137
Pes725
208727

G60726
134536

88727
120629

208730
116963

¢Be731
923203

288732
$22640

609733
116216

842734
263601

4923735
187754

200736
218153

790737
*16422

o742
g16702

seu742
104557

50713
012177

DYG744
peraLy

€92745
114525

MACY11 30(1046) 11=JuL=77 12:18 PAGE 6=45" PAGE:

RCVL:

‘RL3:

© RCYL==DPRCCESS CRC3

.SBTTL RCVL==PROCESS CRC3

$ENTERED FROM IDLE LOOP

SPBR 1BUS, NPR, 8PO $READ NPR CONTROL
MICPCEMICPC+1

<MOVE!SPBRY!IBUSINPRISP2>

BRO 1DLE

MICPCZMICPC+1

<JUMP1BROCON ! <IDLE«INIT&3080#4> ! CIDLE=INIT§777/2>>

BRWRTE IMM,177 ;HASK TO TURN OFF Cu
MICPCTHICPC+1

<MOVE$WRTEBR! IMMI<177>>

OUT ~  BR,AANDBLONPR
MICPC=MICPC+L
<MOVE!WROUTXIBR!<AANDB}ONPR>>
SPBR 1BUS, IOBAY, SP9
MICPCRMICPC+1
<MOVE!SPBRX!IBUS!I0BA1{SPO>
OUTPUT BR, INCA!OBA1
MICPC2MICPC+1
<MOVE!WROUT!BR!<INCA}OBA1>>
sP 1BUS, I0BA2, SP9 ;READ HIGH BYTE
MICPCZMICPC+1 ’
<HMOVE!SPX!IBUS!I0BA215P@>

OUTPUT BR,AC10BA2 3ADD CARRY TO HIGH BYTE
HICPCTHICPC+1 ’
<MOVE!WROUT!BR!<ACI0BAZ>>

sREAD LOW ORDER BYTE CF ADDRESS

; INCREMENT THE LOW ORDER BYTE

1

STATE RCVH

MICPCE=MICPC+1

<MOVE!WRTEBR! IMM!<RCVM=INIT&T7T77/2>>

ALWAYS RCVF!

MICPC=MICPC+
<JUHF!ALCOND:<RCVF1-IiXT;3600*4>s<RCVF1-INIT&77712>>

H

MACY13s 30(1046) 11-JUL-77 ‘12318 PAGE 6-46 PAGE:
RCVM==aPROCESS CRC4«=END OF DATA MESSAGE

RCVM:

RCVMJ:

+SBTTL RCVMe«PROCESS CRC4==END OF DATA MESSAGE
$ENTERED FROM IDLE LOOP
;IF CRC CORRECT == QUEUE IRTERUPT AND UPDATE RESPONSE

H
3IF CRC WRONG SEND NAK

BRWRTE IBUS,UBBR $READ UNIBUS BR R
MICPCIMICPC+1 T
<MOVE!WRTEBR! IBUS{<UBBR>>

BR? ~  NXMERR sNON=EXISTANT MEMORY
MICPCRMICPC+1

<JUMPIBROCON} <NXMERR-INITL3000%4> | <NXMERR=INIT&T77/2>>

sP 1BUS, RCVDAT, SP@ ;READ CRC CHARACTER
MICPCEMICPC+1 i

<MOVEISPX!IBUS!RCVDAT!SPE>
BRWRTE 1IBUS,RCVCON
MICPC2MICPC+1
<novsxuarzsp;:susz<ncvcou>>
BRO RCVYM 3 IF CRC GUOD == PROCESS
HICPC:HICPC+1 -
<JUMPIBRECON | <RCVM1~INITL390@%4> | <RCYMI=INIT&777/2>>

BRWRTE  BR, SELA!SP% $READ STATUS BYTE
HMICPC=MICPC+!

<MOVEIHRTEBRIBR!<SELA!SP1>>

BR7 RHX $CRC ERROR IN BOOT MODE « FLUSH
MICPCE=MICPC+1

<JUMPJBRTCON] ¢RHX~INIT& 3000 #4> LCRHX=INIT&TT77/2>>

LDMA IMM, T 3ELSE SEND NAK ==DATA ERROR
MICPCEMICPC+1

<MOVE!LDMAR!IMM!<TE377>>

HMEMINC 1IMM,2 sNAK TYPE

HMICPCEMICPC+1

<MOVEIWRMEM ! INCMAR] IMN1<2>>

MEMINC 1IMM,302 sDATA ERROR SUBTYPE
MICPCxXMICPC+1 .

<MOVE!WRMEM! INCMAR} IMM!<392>>

LOMA IMM,NDATS

MICPCEMICPC+1

<MOVEILDMAR! IMM!<NDATS&377>>

ALWAYS RHS 3 SEND NAK

MICPCEMICPC+1

<JUMPLALCOND ! <RH5=INIT&3800%#4> | CRHS=INIT&TTT/2>>

sREAD RECEIVER CONTROL REGISTER

LDMA IMM, <CRTHRS+3>>
RICPC=MICPC+1

<MOVE!LDMAR! IMM!<CRTHRS+3>§377>>
BRWRTE 1IMM,18 JMALNT MESSAGE ERROR
MICPCRMICPC+1

<MOVE!WRTEBR]IMM{<108>>

ALWRYS RCEXY sGIVE FATAL ERROR
MICPCEMICPC+]

<JUMPLALCOND] ¢RCEXY=INITG39V@*4>  <RCEXY-INIT&777/25>

3POINT TO ERROR WURL

03104

01085



DMC11 DDCMP PROTOCOL IMPLEMENTATION

DDCNEW.MAC

1214
1215
1216
1217
1218
1)
(1)
1219
(1)
)
1220
()
(1)
1221
1222
1)
1)
1223
(1)
1)
1224
(1)
(1)
1225
)
)
1220
(§9]
1)
1227
)
1)
1228
1229
o)
(1)
1230
1)
1)
1231
1)
(1)

DHMC11 DDCMP PROTOCOL IMPLEMENTATION

214230

14236
914240

wi4240
914242

©14242
£14244

vi4244
€14246

c14246
#14250

»14250
814252

914252
014254

014254
314256

814256
©14269

#14269
£14262

914262
©14264

¥1i264

DDCNEw, YAC

1233
1234
1)
(1)
1235
1)
1)
1236
)
a)
1237
1)
1)
1238
1)
1}
1239
(1)
1)
1242
(1)
1)
1241
(1)
1)
1242
(1)
1)
1243
(1)
1)
1244
1)
1)
1245
1)
1)
12486
1)
1)
1247
(1)
)

314266

B14266
©14272

914279
914272

w4272
P14274

614274
014276

814276
pt43e9

#14300
©14322

f14302
P14304

V1430
614306

914326
w4319

914310
0814312

014312
914314

£14314
8114316

nt43e
#14320

14320

21=APR=77 19108

Br3T46
023699

©80747
¥69376

869759
145757
280751
268521

0ve752
187354

#00753
124415

con754
Bo0563

@0d755
§63261

B90756
194415
200757
v63164

300762
115729

pRap761
192145

21«APR«77 10:08

v8d762
760601

002763
183747

208764
800612

00976%
whIIAY
808766
1060747

800767
oh0434

9001770
123202

$e0771
©o1913

es0772
119753

0689773
p00404

#Ea174
123220

¢naTTs
ro1u11

208776
114767

800777
932¢ 33

MACY!1 30(1946) 11-JUL=77 128118 PAGE 647 PAGE:
EM2=~=PROCESS RLU MESSAGE

EM2:

RHX3

1082

EM3:

+SBTTL EM2-=pPKOCESS RLD MESSAGE
;ENTERED FROM IDLE LOOP
;IF RLD PASSWORD CHECKS TRIGGER THE BOOT ROM

BRWRTE IBUS,RCVDAT $READ THE CHAR
MICPCEMICPC+1
<MOVE!WRTEBR! IBUSI<RCVDAT>>
CMp BR,SP16 3IS 1T A MATCH
MICPCEBMICPC+1
<SUBTC!BR!SP16>
z " EM3
MICPCSMICPC+1
<JUMPIZCOND!<EM3=INIT&IBAO#4> I KENI=INIT&777/25>
3FALL INTO RHX
BRWRTE BR,AAlSP1 $READ STATUS BYTE SHIFTED LEFT
HICPC2hICPC+1
<MOVEIWRTEBRIBRICARISP1>>
BR4 108 3DLE RECEIVED IN NORMAL MODE
MICPCEMICPC+1
<JUMPIBR4CON;<188=INITG3000#4>(<108~INIT&T77/2>>
ALWAYS FLUSH sALREADY IN MAINT MODE
MICPCaMICPC4+1
<JUMPLALCOND | ¢FLUSH=INITG39PP*4> ! <FLUSH=INIT&777/2>>
BRWRTE IMM,163 ;MASK TO CLEAR ALL MAINT RELATED BITS
HICPCEMICPC+1
<MOVE!WRTEBR}IMM!<163>>
SP " BR,AANDB, 8P} ;CLEAR THEM
MICPCSMICPC+1
<MOVE{SPX!BR{AANDBISP1>
ALWAYS FLUSH
MICPCEMICPC+]
<JUMPLALCOND { <FLUSH=INIT&3000%4> I <FLUSH=INIT&?777/2>>

sP BR¢DECAsSP4 $DECREMENT CHARACTER COUNT BY ONE
MICPCEMICPC+1 ) .
<MOVE!SPX{BRIDECA!SP4>

- EMTRIG $TRIGGER AC LOW

MICPCIMICPC+1

<JUMP|{ZCOND ! <EMTRIG~INIT&300@%4> ! <CEMTRIG-INITL777/2>>

ALWAYS IDLE ;

MICPCEMICPC+1 .

<JUMPIALCOND | <1DLE=~INITE3000#4> ! <IDLE=INIT&777/2>>

MACY11 38(1046) 11=-Jul=77 12318 PAGE 6=48 PAGE?
EM2-=PROCESS RLD MESSAGE

BOOT:

RESEXT:

TABMXTS

3

BRWRTE BRsSELAISP1 ;SEE IF IN MAINT, MODE

MICPCSMICPC+1

<MOVE!WRTEBR!BR!<SELAISP1>>

BRT ~ RA3 ;BRANCH IF SO AND TREAT DLE LIKE NUM, MsG,
MICPCBMICPC+1

<JUMP!BR7TCON!<RA3«INIT&L3IZ0@%4> I<RA3~INIT&LTT7/2>>

BRWRTE 1IMM,210 : $JMASK TO SET MAINT MODE AND DLE RECV’D
MICPCaMICPC+1

<MOVE!WRTEBR] IMM1<2105>

sp BR, AORB, SP1 $SET THE BITS

MICPCBMICPC+1

<MOVE!SPX!RR|AOPRIEPYY

ALWAYS RA3 sTREAT LIKE NUMBERED MESSAGE
MICPCEMICPC+1 ’ -

- «JUMPIALCONDI<RA3=-IRIT&3806%4> | <RA3~INIT&777/2>>

BRWRTE IMM,4 ;ADD TO MXT BITS
KICPCsMICPC+1
<MOVE!WRTEBR) IMM{<4>>
5P " 1BUS,NPR,SPP
HICPCEMICPC+1
<MOVE!SPX!IBUSINPR|SPE>
ouT BR,ADD!ONPR ;D0 IT
MICPC=MICPC+1

<MOVE!WROUTX!BR!<ADD!ONPR>>

ALWAYS RESi

MICPCSMICPC+1
<JUMPLALCOND]<RES1~INITG&300@#4> | CRESI=INITGT77/2>>
BRWRTE IMM, 4 s INCREMENT MXT
MICPCEMICPC+1

<MOVE!WRTEBR! IMM]<4>>

sp 1BUS, UBBR, SP@ :READ BR CONTROL
MICPCEMICPC#+4

<MOVE!SPX!IBUS}UBBR}ISP@>

ouT BR,ADD{OBR

MICPCEMICPC+1

<MOVE!WROUTX!BRI{<ADDJOBR>>

ALWAYS ECX

MICPC®MICPC+1

<JUMP} ALCOND | CECX=INIT&3POU* 4> ) CECX=INITET77/2>>
§ZERO™

MICPC=MICPC+1

2009080

o186

01@7



DMC11 DDCMP PROTUCOL IMPLEMENRTA1ION

DDCNEW MAC

1249

1252

1251

1252

1253 0814322
i
(1) 214322
1254 o14324
(1)

(1) ©14324

1255 ©14326
1)

1)

DMC11 ODCMP PROTOCOL IMPLEMENTATION

214326

DDCNEW ,MAC

1257
1258
1253 914339
(1)

(1) %14339
1268 £14332
1)

(1) 814332
1261 014331%
1)

(1) ©14334
1262 ¢14336
)

(1) 814330
1203 ©14342
)

(1) e1434@
1261 ©14342
€1)

(1) ®14342
1265 814344
1)

(1) 914344
1266

1267 914346
1)

(1) w14346
1)

(1) ©14359
1268 314352
1)

(1) 014352
1269 14354
1)

(1) p14354
1274 n14355
1)

{1 @1433%
1271 014362
(1)

(1) 714360
1272 14362
(1)

(1) 14362
1273 714361
1)

(1) e13361%
1274 214365
)

(1) ¢14366
12715 14372
1)

(1) ¢14370
)

(1) 814372
1275 /14374

2{=APR=77 12:08

814322
902777

2301080
320620

vdioal
173202

221782
192852

21=-APR=77 10:08

61033
©#62530

to1204
187614

281085
60610

pe1836
112931

gv1607
ap1629

va1812
193952

se1811
112431

191312
Beads3
pe1013
$63222

2010614
62601

ca1015
113427

#1917
1126423

J01227
ELEET 2}

p1azl
(62230

#B1¢22
109852

#71923
Ll LY
Bp1421
#63222

MACY11 30(1046) 11=JUL=77 12:18 PAGE 6-49 PAGES
ENM2==PROCESS RiLU MESSAGE

+=INIT+2000 .
MICPCE777
+SBTTL TMTDA==TRANSMITTER DISPATCH ROUTINE

H

TMTDA: BRWRTE IBUS,THTCON
MICPCEMICPC+1
<MOVE}WRTEBR! IBUS!<THMTCON>>
-BR4 DP,SELA, <21 PAGE2> ;1F READY PROCEED
HICPC=MICPC+1
<JUMP!{ BR4CON10PISBLA!21PAGE2>
ALWAYS I1 sELSE IDLE
MICPC=MICPC+]
CIUMPIALCOND 1 cIt=INITE3800%4>I<If=INITATTI/25>

$READ TRANMITTER CONTROL REGISTER

MACY{1 30(1046) 11=JUL=77 12318 PAGE 6-50 PAGES
TMTA==FIRST CHARACTER OF HEADER'

.SBTTL TMTA=«FIRST CHABRACTER OF HEADER

; .
TMTA:  BRWRTE BR,AA!SP1@ $SHIFT LEFT
BICPCZMICPC+1
<MOVE!WRTEBR!BR!<AALSP10>>
BR7 RCVCK
MICPC=MICPC+1
<JUMP!BR7CONI<RCVCK=INIT&3000%4> | <RCVCK=INIT&77T/2>>
Ta1: BRWRTE BR,SELA!SP18 ;REREAD STATUS
HICPCEMICPC+1
<MOVE!WRTEBR!BR!<SELA}SP18>>
BR® NUMSYN 1 iF UNNUMBPENDING == SEND IT
MICPC=MICPC+1
<JUMP!BRBCON!<KNUMSYN=INIT&3008%4> | <KNUMSYN=INIT&TT7/2>>
BRSHFT
MICPCEMICPC+1
<MOVE!SHFTBR!WRTEBR! SELB> -
BR4 I1 3 IF START MODE==EXIT
MICPCaMICPC+1
<JUMPIBR4CON!<I11~INITS3000#4>1<11=INIT&777/2>>
BR1 NUMSYIN ;IF LINE HAS GONE IDLE SEND SYN
KICPC=MICPC+1
<JUMP!BRICON!<NUMSYN«INITE3000#4> | CNUMSYN=INIT&T77/2>>
ELSE=-=START TO SEND MESSAGE
TMTEXT: TSTATE TMTS
MICPCERICPC+1
<MOVE!WRTEBR! IMM!<TMTB=INIT&777/2>>
MICPCZMICPC+1
<MOVE!SPX!BR!SELB1SP2>
BRWRTE BR,SELA!SP1 sARE WE IN BOOT MODE
MICPCEHICPC+1
<MOVE!WRTEBR|BR!<SELA!SP1>>
BR7 TMTHT ;IF SO SEND DLE
HICPC=MICPC+1
<JUMP!BR7CONI<TMTBT=INITS3Q@0*a> | <TMTBT=INIT&777/2>>
BRWRTE BR,<SELA!SP10> ; UNNUMB MESSGE?
MICPCEMICPC+1 .
<MOVE!WRTEBR}BRI<SELA!SP1@>>
BRY THMTUN 31F SO -=BRANCH
MICPC=MICPC+1
<JUMPIBRUCONI<THTUN=INIT&3060* 4> <TMTUN=LINLT&777/2>>
BRWRTE IMM, 291 ;ELSE STORE SOH
HICPC=MICPC+1
<MOVE!WRTEBR! IMM|<281>>
TMTAS: OUTPUT BR,<SELB!THTDAT> sIN TMT SILO
MICPCEMICPC+1
<MOVE!WRQUT!BRI<SELBITMTDAT>>
ALWAYS If
MICPCRMICPC+1
<JUMPLALCOND!cI1~INIT&30p@#4>I<I1=INIT&777/2>>
IMTUN:  TSTATE TMTI
MICPCEMICPC+1
<MUVE!WRTEBRJ IMM!<TMTI=INIT&777/2>>
MICPCEMICPC+]
<4OVE!SPX!BR!SELB!SP2>
BEWPTE 1MM,5 jEHG 1O BR

2108

2109



DMC1t ODCMP PROTOCOL IMPLEMENTATION

DDCNEW, MAC

(49
)
1277
(1)
1)
1278
1)
)
1279
(1)
(1)
1284
1281
(1)
1)
1262
1)
1)
1283
1)
(1)
1284
1)
1)
1285
1)
1)
1286
1)
(1)
1287
(1)
1)
1248
(1)
1)
1289
)
1)
1)
(1)
1294
o)
(§D)
1296
(1)
1)
1297
(1)
o)
1298
(1)
1)
1299
1)
1)

DMC11 DDCMP PROTOCOL IMPLEMENTATION

14374
»14376

814376
014409

el 44090
€14402

814402
214404

$14494
€14496

314406
14414

“14410
14412

914412
914414

V14414
14416

914416
@14420

6144122
€14422

@14422
914424

©14424

n14426
14430

14430
v14432

914432
014434

“14434
$11436

w14436
314440

PrL4440

DDCNEW ,MAC
1300  U14442
(1)
(1) 14442
1341 014444
1)
(1) £14441
1332 Bl44d4s
(99)
(1) P14445

21=APR=T77 16:08

G¥1025
303495

081926
116421

co1e27
$080620

201€39
112421

2991#31
#60619

201¢32
113434

681833
108452

891034
220660

§01935
PU1620

801936
183052

po1037
29er13

01040
ee3272

p1041%
800445
£01042
63222

©21043
eces10

081944
363226

281645
P63166

001246
111312

801047
Boveot

21=APke77 10308
2919052
€62231

201051
3np626

201052
119421

MACY11 3P(1046) 11eJUL=77 12318 PAGE 6=51 PAGE!
TMTA«=FIKST CHARACTER OF HEADER

TMTBT:

3
NUMSYN?

583

TMTAq:

MICPCEMICPC+1

<MOVE!WRTEBR! IMM{<5>>

ALWAYS TMTAS

MICPCEMICPC+1
<JUMP!ALCOND{<TMTAS=INIT&3000#4> ! <TMTAS=INIT&777/2>>
BRWRTE IMM,220 $WRITE A DLE TO BR
MICPCEMICPC+1

<MOVE!WRTEBR] IMM}<220>>

ALWAYS TMTAS ;SEND IT
MICPCE=MICPC+1

<JUMP!ALCOND ) <TMTAS=INITGL3000%4> I <TMTAS=INIT&TT7/2>>

BRWRTE BR,<SELA!SP18>
MICPCEMICPC+1
<MOVE!WKRTEBR}BR!<CSELA}SP18>>
BR7 (1] $IF OK TO SEND==PROCEED
MICPC=MICPC+1 -
<JUMP!BR7CON| <55=INIT&3B00#4> 1<55=INIT&777/2>>

ALWAYS 11 JELSE==IDLE
MICPCEMICPC+1

<JUMPIALCONDI<I{=INIT&300O#4> !<I1=INIT&TT7/2>>

BRWRTE IBUS,MODEM ;ARE WE STILL SENDING?
MICPCZMICPC+1

<MOVE!WRTEBR} IBUS1<MODEM>>

BRSHFT

MICPCEMICPC+1

<MOVE ! SHF TBR} WRTEBR! SELB>

BR4 I1 sRTS SET? IF SO WE ARE==STALL
MICPCEMICPC+1

<JUMP!BR4CON!<I1=INIT&3BDO#4>I<I1=INIT&777/2>>

BRWRTE IMM,373 $MASK TO TURN OFFLINE IDLE
MICPC=MICPC+1 :
<MOVE!WRTEBR] IMM|<373>>
se BR, AANDB, 8P19
HICPCEMICPC+1 ,
<MOVE!SPX}BRIAANDBSP1@>
TSTATE TMTA}
MICPCWMICPC+]
<MOVE!WRTEBR| IMM}CTMTAL=INIT&TTT/2>>

MICPC2MICPC+1

<MOVE!SPXIBR!SELB]SP2>

BRWRTE 1IMM,13

MICPCSMICPC#+Y

<MOVEIWRTEBR] INM1<10>>

sp BR, SELB, $P6 3STORE IN SP6
MICPCIMICPC+1

<MOVE!SPX!BR}SELB!SP6>

sP BR,DECA,SP6 ;DECREMENT SYN COUNT
MICPCSMICPC+]

<MOVE!SPX!BR}DECA}SP6>

Z TMTEXT

MICPC=MICPC+1

<JUMP!2ZCOND { CTMTEXT~INETEIBBO#4> L CTMTEXT=INITE777/2>>

BRWRTE IMM,1 3MASK FOR SOM
MICPCEMICPC+1

<MOVE!WRTEBR} IMML<1>>

sREAD LINE STATUS WORD

;IN LINE STATUS WORD

MACY11 30(1046) 11=JUL=77 128318 PAGE 6-52 PAGE?
THMTA==FIRST CHARACTER OF HEADER

OUTPUT BR,SELB!OTNTCO 3WRLTE IT TO TMTR CONTROL

MICPCEMICPC+1

<MOVE!WROUT!BR!<SELBIOTATCO>>

BRWRTE INM,226 P JSYNC CHAR
MICPCEMICPC+1

<MOVE!WRTEBR!IMM{€226>>

ALWAYS TMTAS

MICPCEMICPC+1 ..

<JUMP!ALCOND} <TMTAS=INITG&3G0D#4> | CTHTAS=INITLT77/2>>

v110

o111



DMC11 DDCMP PROTOCOL IMPLEMENTATION

DDCNEW MAC

1304
130S
1396
)
1)
1307
(L)
(S
130¢
1)
1)
1349
(i
o)
13190
(1)
1)
13114
1)
1)
1312
1)
1)
1313
(S 0]
(1)
1314
1)
1)
1315
1)
(1)
1318
1)
1)
1317
1318
1)
1)
1319
(1)
1)
132
1)
1)
1321
1)
1)
1322
1)
1)
1323
1)
(1)
1324
)

OMC11 DDCMP PROTOCOL IMPLEMENTATION

414450

14459
@141452

14452
14454

214454
014456

814456
V14459

914460
814462

@14462
814464

14464
€14466

014466
©14479

014472
£14472

€14472
714474

814174
814176

314475
@1450¢

14500
$14502

914582
@14504

914504
914566

#14506

14859

414518
914512

DDCNEW ,MAC

1)
1325
1)
(1)
1326

1)

(1}
1327
(1)
1)
1328

214512
#14514

614514
#14516

914516
614520

$14529

21=APR<77 10308

$o1053
123680

ee1psse
102045

091055
plee7t

61056
$53236

Bo1957
2416403

?21862
10612

po1061
200529

AD1062
863222

01863
956224

aatecsd
056225

0a1¢65
843227
201666
pe33p0

po1es67
054662

zo1079
981622

801071
081620

801872
¥o1629

2010873
pBL1622

0e1474

21-APR=77 10:28

61232

MACY11

30 (1046)

11=JuL=77 12:18 PAGE b=53

TMTB==QUTPUT FIRST CHAR OF COUNT

TMTB:

TBY:

MACY11 38(1048)

«SBTTL THTB=«QUTPUT FIRST CHAR OF COUNT

H

SPBR IBUS,NPR,SP®
MICPCZMICPC+1
<MQVE!SPBRX! IBUSINPRISPO>
5RO IDLE
MICPCEMICPC+1

PAGES

;READ BR CONTROL REG

3NPR GOING=~GET OUT

<JUMPIBRPCON|<IDLE-INITG3¥PO%4> 1<IDLE=IN]IT&?777/25>

LOMA = IMM,LTC

MICPCEMICPC+1

<MOVEILDMAR! IMM!I<LTC&377>>

LDMA MEMX, SELB|SPX1SP16
KICPCEMICPC+1
<MUVEILDMARIMEMX1<BELBISPX{SP16>>
HEMINC IMH,3

HICPCEMICPC+1
<MOVEWRMEM! INCMARL INM1<3>>

MEMINC DP,SELA!SP12

MICPCEMICPC4]

<MOVE!WRMEM} INCMAR!DP!<SELA!SP12>>
STATE  TMTC

MICPCEMICPC+1

<MOVE!WRTEBR} IMM|<TMTC=INIT&777/2>>
sp BR, SELB, 5P2 ’
MICPCEMICPC+1

<MOVE!SPX|BR)SELB|SP2>

OQUTPUT <MEMX]INCMARY>,SELBJIBAL
MICPC=MICPC+} .

<MOVE} WROUT!MEMX! INCMARLCSELB] IBA1>>
QUTPUT <MEMX!INCHMAR>,SELB]IBAZ
MICPCEMICPCL
<MOVE!WROUT!MEMX! INCHAR: <SELB! IBA2>>
SP MEMX, SELB, §P7
MICPCEMICPC+1
<MOVE}SPX!MEMX1SELB!SPT>

$GETPOINTER TO NEXT TMT LINK
$POINT TO THE LINK

3WRITE MSG TMTED 70 FLAGS
sPICK UP MSGNO

;ADDRESS TMTR STATE

JUPDATE IT

3 WRITELOWBYTEOFADDRESS

JWRITE HIGH BYTE OF ADDRESS

;HIGH BYTE OF COUNT TO SP7

$WAIT TO MASK OFF MEM EXT, BITS

sp 1M, 300, SP2
MICPCEMICPC+]
<HMOVE!SPX!IMM|30015P0>

BRWRTE MEMX!INCMAR,AANDB!SP@
RICPCEMICPC+1
<MOVE!WRTEBR2MEMX | INCMAR} CAANDB! SPp>>
BRSHFT

MICPCEMICPC+1
<MOVE!SHFTBR)WRTEBR! SELB>
BRSHFT

MICPCEMICPC+1

<HOVE! SHF TBR{ WRTEBR} SELE>
BRSHFT

MICPCEMICPC+1

<MOVE! SHFTBR] WRTEBR1SELB>
BRSHFY

MICPCEMICPC+1

<MOVE]SHETBR! WRTEBR) SELB>

ouT BR, SELB!ONPR
MICPCEMICPC+1

11=JUL=77 12818 PAGE 6=54

TMTB=«OUTPUT FIRST CHAR OF COURT

<MOVE!WROUTX1BR!<SELB}ONPR>>

SPBR MEMX{ INCHAR, SELB, SP6
MICPCEMICPC+1 )
<MOVE!SPBRX!MEMX! INCMAR! SELB!SP6>
OUTPUT B8R, SELB!TMTDAT
MICPCEMICPC+! .
<MOVE{WRQUT!BR!<SELB!TMTDAT>>
ALWAYS IDLE

MICPCE=MICPC+1

$MASK FOR MXT
3TURN OFF CC2

3 SHIFT BITS INTO CORRECT POSITION

PAGE:

3 LOWBYTE OF COUNT TO sP6

sWRITE IT TO TMTR SILO

<JUMPIALCOND!<IDLE=INIY&3090#4>!<IDLE=INIT&777/2>>

3

2112

8113



DMC13 DDCMP PROTOCOL IMPLEMENTATION

DDCNEW , MAC
1334
1331
1332 514522
()
(1) 814522
1333 P14524
(1)
(1) ¢14524
1331 614526
)
(1) €14526
1335 w4530
(1)
(1) 614530
1336 14532
(1)
(1) 314532
1337 214534
)
(1) 914534
1338 ¢14536
€8}
(1) ©14536
1339 914542
(€8]
(1) 014543
134¢ 014542
o)
(1) v14542
1341 914544
)
(1) G14544
1342 ©14545
(1)
(1) @¢14546
1343 ©14552
1)
(1) 2145593
1344 14552
1)
(1) 14552
1345

DMCY11 DDCMP PROTOCOL IMPLEMENTATION

DDCNEW AL

1347
1348 #14554
)

(1) 14554
1349 414556
1)

(1) 14556
1352 414569
1)

(1) ©14569
1351 ©14562
)

(1) ©14562
1382 #4548y
1)

(1) 814564

21=APR=T7T7 1Q:08

201100
Boe477

ve11o1
563667

w1142
9622308

401193
813671

801124
998136

2011235
"62416

p01106
890545

21197
568376

€91110
111513

ELIRD RS
€20S15

801112
122451

pei1113
#92473

2d1114
118511

i1=APF=77 10108

201115
900523

801116
k63166

ea1117
111121

Pwi129
©63167

vet121
718171

MACY{1 30(1046) 11=JuUL=77 12:18 PAGE 6~55 PAGE:
TMTC==0UTPUT SECUND CHAR OF COUNT

THMTC:

582

1083

«SBTTL TMTC--OUTPUT SECOND CHAR OF COUNT

i
BRWRTE  IMW,77 FMASK TO CLEAR MXT BITS
HICPCEMICPC+1

<MOVE!WRIEBR!TMM!<T77>>

SPER BR, AANDB, SP?7 jCLEAR THEM
MICPCE=MICPC+§

<MOVE!SPBRX!BRIAANDBSP7>

OUTPUT DP,<SELB!TMTDAT> $WRITE TO TMT SILO
MICPCRMICPC+1

<MOVE!WROUT:DPI<SELB}TMTDAT>>

LOMA ~  IMM,LTC
MICPC=MICPC+1
<MOVE!LOMAR!IMMI<LTC&377>>

BRWRTE IMM,6 jOFFSET TO NEXT LINK
MICPCEMICPC+1 c
<MOVE!WRTEBRIIMM[<6>>

MEM BR,ADD!SP16
MICPCEMICPC+1
<MOVE!WRMEM!BR|<ADD6P16>>
BRWRTE IMM,TNLB $GET WRAPAROUND ADDRESS
MICPCEMICPC+1

<MOVE!WRTEBR! IMMI<TMLE>>

CMP ~  BR,SP16 3 WRAPAORUND

MICPCEMICPC+]

<SUBTCIBRISP16> X

zZ 108 ’

MICPCEMICPC+1

<JUMP!ZCONDI<105=INITC3000#4>1<18=-INIT&7TT7/2>>

STATE TMTD

NICPC=MICPC+]

<HMOVE!WPTEBR!IMM! <TMTD=INIT&777/2>>

ALWAYS XEXIT

MICPC=MICPC+1

<JUMPLALCOND!<XEXIT=INIT&3000#4>  <XEXIT«INIT&TTT7/2>>

MEM IMM, TML1 G0 BACK TO FIRST LINK
MICPCEMICPC+1 -
<MOVE!WRMEM| IMM!<TML1>>

ALWAYS S8

MICPC3MICPC+1

<JUMPLALCOND1<55=INITS3000#4><56=INITE&T7T77/2>>

H

3POINT TO TMT BUFFER

s UPVATE THE POINTER

MACY11 30(1946) 11-JUL=77 12318 PAGE 6=56 PAGE:
TMTD==RESPONSE FIELD=-NUMBERED MESSAGE

THTID:

.SBTTL TMTD==RESPONSE FIELD=NUMBERED MESSAGE
STATE  TMTE .

MICPCTMICPC+1

<MOVE!WRTEBR! INM!<TMTE=~INIT&777/2>>

sP BR,DECA,SP6 B $ADJUSRT COUNT FOR TWO®S COMPLEMENT
MICPCEMICPC+1

<MOVE!SPX!BRIDECA!SP6>

c D2
MICPCRM1CPC+1
<JUMPICCONDI<TD2=INITE300@#4>!<TD2=INIT&777/2>>

sP BR,DECA, SP7 JDECREMENT HIGH BYTE OF COUNT
MICPCEMICPC+1 ’

<MOVE!SPX!BRIDECAISP7>

Loy MM, ISFLD FRESF FIELD ADDR TU WAR
MICPCEMICPC+]

<MOVE!LDMAR! IMMI<ISP11&377>>

sNO OVERFLOW

2114

#1315



DMC11 DDCMP PROTOCOL IMPLEMENTATION

DDCNEW,

1363
(1)
1)

DHC1) DDCHP PROTOCOL IMPLEMENTATION
21=APR-77 12328

®ac

©14566

214566

DDCNE W, MAC

1367
1368 914573
1369 ©1457¢
(§9)

(1) e1457¢
1378 814572
1)

(1) 1714572
1371 ©14574
1)

(1) 814574
1372 14576
1)

(1) 14576
1373 8146082
1)

(1) 814662
1374 ¢14682
1)

(1) 914682

2i=APR=77 10108

¥B1122
112606

891123
123000

901124
182052

201125
369612

vat1126
p62239

681127
892531

pe1130
118573

MACY1{ 30(1046) 11-JUL-77 12:18 PAGE 11 PAGE?
THTDe«RESPONSE FIELD<NUMBERED MESSAGE

ALWAYS TJ1

MICPCEMICPC+Y )

<JUMPIALCOND!<TJU1=INIT&3000#4> [ <TJ1=INIT&T777/2>>

MACY11 38(1046) 11-JUL=77 12318 PAGE 12 PAGE:
TMTE=«NUMBER FIELD=<NUMBERED MESSAGE

TMTE:

«SBTTL TMTE=<NUMBER FIELD==NUMBERED MESSAGE

SPBR IBUS,NPR. 8PP
KICPCEMICPC+1
<MOVE!SPBRX!IBUSINPRISPO>
BRE = It ;BUSY = GET OUT
MICPC=MICPC+1
<JUMPIBRQCON!<11~INIT&3P08#4><I1~INIT&TT7/2>>
BRWRTE BR,SELAISP12

MICPC=MICPC+1
<MOVE!WRTEBR!BR!<SELA{SP12>>
OUTPUT BR,<SELB!TNTDAT>
MICPCEMICPC+1

<MOVE!WROUT!BR{<SELB! TMTDAT>>

STATE TMTF

MICPC=MICPC+1
<HMOVE!WRTEBR! IMM{ CTNTF=INIT&777/2>>
ALWAYS TH3 i
MICPC=MICPC+1

<JUMPIALCOND! <TH3=INIT&3380#4> L<THI~INITE777/2>>

READ NPR CONTROL REGISTER

$WRITE IT TO THE SILO

8116

8117



DMC11 DDCMP PROTOCOL IMPLEMENTATION

DDCNEA ,MAC

1376
1377
1378
)
1)
1379
(1)
1)
1389
)
)
1386
1)
1)

DMC11 DDCMP PROTOCOL IMPLEMENTATION

611604

14601
614606

©146956
214612

#14619
214612

V14612

DDCNEW , MAC

1389
1392
1)
1)
1391
(1)
(1)
1392
1)
1)
1393
(1)
)
1394
(1)
1)
1395
1)
)
1396
)
)

114614

146113
@14616

P1461¢
P14620

14622
314622

€14622
014624

014624
L11626

£14626
£14632

914632

21=APRe=7] §0:08

¥a1131
399535

Ge1132
663222

£b1133
neRr4p1

»e1134
1192421

21=APR=77 10308

v91135
9284902

©o1136
#62231

¥01137
$62230

#9114
229399

991141
112155

po1142
poe544

pa1143
top4st

MACY11 38(1946) 11=JUL=77 12318 PAGE 12~1 PAGE:
TMIF=«NUMBERED MSG ADDRESS FIELD
+SBTTL TMTFe==NUMBERED M8G ADDRESS FIELD
i
TMTF! STATE TF1
MICPCxMICPC+1
<MOVE!WRTEBR{IMMICTFi=INIT&TT77/2>>
TF2: sP BR,SELB, SP2
MICPCEMICPC+1 ’
<MOVE!SPX!BRISELB!§P2>
BRWRTE IMM,1 ;LOAD ADDRESS
MICPCEMICPC+L
<MQVE!WRTEBRIIMM!<1>>
ALWAYS TMTAS
MICPCEMICPC+1
<JUMPLALCOND | <TMTAS=INITL3000%#4> { <TMTAS=INIT&T777/2>>
MACY11 30(1046) 11=JUL=77 12:18 PAGE 12-2 PAGE:

TF1=NUMBERED MSG HEADER EOM

.SBTTL TF1~NUMBERED MSG HEADER EOM
TFL: BRWRTE IMM,2

MICPCSMICPC+1

<HMOVEIWRTEBR! IMM{<2>>

OUTPUT BR,<SELBLOTHTCO>

MICPCEMICPCY1

<MOVE!WROUT!BR}<SELB{QTMTCO>>

OUTPUT BR,<SELBlTMTOAT>

MICPC=MICPC+1

<MOVE!{WROUT!BR!<SELB{TMTDAT>>

BRWRTE IBUS,IIBA1

MICPC=MICPC+1

<MOVE!WRTEBR! IBUSI<IIBA1>>

BRO TMTF}

MICPC=MICPC+]1

JEOM  MASK TO BR

$UPDATE TMTR CONTROL REGISTER
JOUTPUT A GARBAGE CHAR

sREAD LOW ORDER FROM INBA

31F ODD BYTE==BRANCH

<JUMP!BROCON{<TMIF1=INITa3DEOR4> L<THTFLi=INIT&TT7/2>>

STATE TMTH
MICPCEMICPC+1
<MOVE!WRTEBR! TMMI<TMTH=INIT&T?77/2>>
ALWAYS XEXIT
MICPC®MICPC+1

<JUMP!ALCOND ] <XEXIT=INITR3GB0%4> | <XEXIT~INIT&T77/2>>

2118

8319



DMC11 DDCMP EROTOCOL IMPLEMENTATION MACY11 30(1046) 11-JUL=77 12:18 PAGE 12-3 . PAGE: 0120

DDCANENW MAC 241=APR=77 1V:08 TFi=NUMBERED 3G HEADER EOM
1398 jeessnassansuTIME CRITICAL PATH==MODIFY WITH GREAT CARE .
1399 oSBTTL TMTHe«ROUTINE TO OUTPUT DATA CHARACTERS
1400 H
1401 £14632 TMTH:  SPBR 1BUS, NPR, SPY $READ NPR CONTROL
(3% 581144 HRICPCEHICPC+i
1) ©14632 123630 <MOVE!SPBRX! IBUSINPR|SP0>
1805 ¢14634 BRO I :IF NPR IN PROGRESS =<BRANCH
(1) 991145 MICPCEMICDCH1
(1) 014634 142052 <JUMP{BROCONL<11=INITEIOPO#4> i<I1~INITRTT7/2>>
1406 ©14636 581 OUTPUT 1BUS,<INDAT1)TMTDAT> $WRITE THE EVEN CHAR TO TMT SILO
1) cPL146 MICPC=MICPC+1
(1) 814636 ©22012 <MOVE!WROUT ! IBUSI<INDAT1!{TMTDAT>>
1207 314640 sp~  IBUS,IIBA1,SPe sHEAD LOW BYTE OF BA TO SP
1) po1147 MICPCaHICPC+1
(1) %1404¢ ¢23102 <MOVE!SPX!1BUSIIIBAL1!ISPO>
1498 (14642 OUTPUT BR,<INCA}IBAL> .3OUTPUT INCREMENTED BA
) 82115¢ MICPCIMICPC+1
(1) w14642 362064 <MOVE!{WROUTIBRI<INCALIBAL>>
1499 614641 sP BR, DECA,SP6 ;DECREMENT CHARACTER COUNT
1) £01151 MICPCXMICPC+1
(1) €1464% 0563166 <MOVE!SPX!BRIDECAISP6>
1410 414646 [+ " THe :NO OVERFLOW
(1) ©31152 MICPCEMICPC+1
(1) ©14636 111155 <JUMP!CCOND ! <TH6=INIT&3000#4> ! <TH6-INIT&T7T7T7/2>> ,
1411 214658 sp BR,DECA, 5P7 ;DECREMENT HIGH BYTE OF COUNT
1) 201153 MICPC=MICPC+1
(1) ©146506 163167 <MOVE!SPX{BRIDECALSP7>
1412 214652 z HEH1 $sBYTE COUNT ZERO
(1) 201154 . MICPCEMICPC+1
(1) 014652 115422 <JUMP!ZCOND | CHEH1=INIT&3000%4> | CHEH1 =INIT&777/2>>
1213 €14654 TH62
1418  $14651 TMTFY: STATE  THTHO
1) 001155 MICPCEM1CPC+1 \
(1) 214654 892557 <MOVE!WRTEBR! IMM!<TMTHO=INIT&777/2>>
1419 ©14656 ALWAYS XEXIT
(1) 91156 HMICPCEMICPC+1
(1)  ¥14656 189451 <JUMP ! ALCOND ! <XEXIT=INITG3000*4> ! <XEXIT=INIT&T777/2>>
1423 014660 TMTHO:
1422 9146637 SPBR 1BUS,NPR, SP8 ;NPR BUSY
(1) 801157 MICPCaMICPC+1
(1) 214660 1236080 <MOVE!SPBRX!IBUS]NPRISPO>
1423 814662 BP@ 11
1) p81160 MICPCBMICPC+1
(1) 14662 142452 <JUMP!BRUCON|<I1=INIT&30P0¥4>1<I1~INIT&T77/2>>
1425 @14664 THY g OUTPUT 1IBUS,<INDAT2!TMIDAT> 3ODU CHAR TO SILO
1) Fo1161 MICPCEMICPC+1
(1) @14664 522933 <MOVE!WROUT!IBUSI<INDAT2THTOAT>> .
1826  ©130606 SP 1BUS, I1BA1,SP@ $READ LOW BYTE TO BA
1) 001162 MICPCSMICPC+1
(1) $14666 23100 <MOVE!SPX!I1BUS!IIBA1{SPR>
1427 914670 OUTPUT BR,<INCA!IBAL> sOUTPUT THE INCREMENTED BA
(1) 391163 MICPCEMICPC+1
(1) ©14670 (62064 <MOVE!WROUT!BRI<INCALIBA1>> ~
1428 014672 c HOINCH
(1) 281163 MICPCEMICPC+1
(1) ¢14672 111372 . <JUMPLCCOND ! <HOINCH=INIT&3000%4> | CHOINCH=INITLTTT/2>>
DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY11 30(1046) 11-JUL-77 12318 PAGE 12«4 PAGE: @121
DDCNEW MAC 21=APR=77 14188 TMTH-<ROUTINE TO OUTPUT DATA CHARACTERS
1429 ©14674 THB: sP BR,DECA, SP6 $DECREMENT CHARACTERCOUNT
1) ©vP1165 MICPCEMICPC+1 )
(1) 914674 Eb63166 <MOVE!SPX!BRIDECA!SP6>
143¢  @14676 c TH7 $NO OVERFLOW
(1) 21166 MICPCEMICPC+1
(1) A14676 111171 <JUMPICCOND! <TH7=INIT&3000%4> 1 <THI=INITETT7/2>>
1431 014720 - sp BR,DECA,SP7 :DECREMENT HIGH BYTE OF COUNT
() Bp1167 MICPCRM1CPC+] ° )
(1) 214742 563167 <MOVE!SPX!BRIDECAISPT>
1432 £14722 2 T HEH1 sBYTE COUNT ZERO
1) 221170 MICPCEMICPC+1
(1) 014702 115422 <JUMP! ZCOND | <HEH1 =INIT&3DPO#4> I CHEH1 =INIT&777/2>>
1433 514704 TH7: SPBR °  1BUS,NPR,SP@ :READ NPR REGISTER
1) 891171 MICPCBMICPC+1
(1) £14794 123609 <MOVE!SPBRX! IBUS!NPRISPO>
1437 114706 STATE  TMTH
1) 1172 MICPCZMICPC+1
(1) 914706 @00544 <MOVEIWRTEBR) IMMI<TMTH=INIT&777/2>>
1438 ©14719 TH33: sp BR, SELB,SP2 $SAVE TSTATE
(1) 981173 MICPCEMICPC+1
(1) ©14710 B63222 <MOVE!SPX!BR!SELBISP2>
1439 214712 TH3X:  BRWRTE IMM,157 JCLEAR C@ AND C
(1) po1174 MICPCEMICPC+1
(1) ©14712 09557 <MOVE!WRTEBR}IMMI<1S7>>
1442 214714 sp BR, AANDB, SPO sCLEAR THE BITS
1) $91175 MICPC=MICPC+1 ’
(1) 614714 063262 <MOVE!SPX]|BRIAANDB|SP@>
1481 914716 BRWRTE IMM, 1 $WRLTE NPR BITS TO BR
) 61176 MICPC=MICPC+1 '
(1) ©14716 06441 <MOVE!WRTEBR! IMM{<1>>
1443 14729 ALWAYS RK7
1) 31177 MICPCEMICPC+1
(1) ©@14724 124643 <JUMPLALCOND | <RK7=INIT&3000#4> | <RK7=INIT&T77/2>>
1451 seNEspsuuswea¥sEND TIME CRITICAL PATH R 122 2]

1452 i



DMC11 DDCMP PROTOCOL IMPLEMENTATION
21=APR=77 14128

DDCNEW ,MAC
14514
1455 w14722
(1)
(1) 614722
1456 £14724
1)
(1) ;14724
1457 514726
1)
(1) #14726
1458 514730
1)
(1) 214730
1459
1469
1461 514732
(1)
(1) wi14732
1462 214734
1)
(1) 914734
1463 14736
1)
(1) 614736
1464 14740
()
(1) #14740
1465

OMCl1 DDCMP PROTOCOL IMPLEMENTATION

DDCNEW MAC

1467

1408

1463 @14742
(1)

(1) 14742
1472 114744
1}

(1) 9v14744
1471 $14746
1)

(1) ©14746
(1)

(1) u©14752
1472 1i4T5e
1)

1) 214752
1473 914754
)

(1) 14754
1474
1475

1476 #%14756
1)

(1) n14756
()

(1) 14769
1477 @14762
(1)

(1) 14762
1478 014764
)

(1) r14764
1479 V14766
1)

1) 14760
1484 414770
1)

(1) 214778
1481 v14772
)

1) e14772
1482

1443 V14774
1)

(1) ¢14773
1489 2147706
(1)

(1) 014776

1491

841209
»18153

vt 201
43226

*21222
F8do004

ne1263
112696

601294
#18154

€01205
302610

201226
942230

pR1297
100451

21=APR=77 1@:08

¥21219
960403

wei211
760346

ed1212
JvD616
301213
963222

¥e1214
111223

991215
114521

PY1216
08A627
801217
#63222

921220
200483

981221
062366

491222
11162S

an1223
#0040

wo1224
112421
B01225
$o2572

bol1226
110421

MACY11 30(1046) 11-JUL-77 12:18 PAGE 12=5 PAGE:
TMTI==SEND UNNUMBERED TYPE FIELD
«SBTTL  TMTI=-SEND UNNUMBERED TYPE FIELD
TMTI: LDMA IMM,T JADDRESS OF TYPE FIELD TG MAR
MICPCEMICPC+]
<MOVE!LDMAR} IMM!<T&377>>
sP MEMX, SELB, SP6 jCOPY IT TO SP6
MICPCOMICPC+Y
<MOVE!SPX!MEMX}{SELBSP6>
STATE TMTJ
MICPCEMICPC+1
<MOVE!WRTEBR] IMM]} <TMTJ=INIT&777/2>>
ALWAYS TU1
MICPCBMICPC+1
<JUMPIALCOND{<TJU1=INIT&3000%4> 1 <TJ1=INIT&TTT/2>>
;
«SBTTL TMTJ==SEND SUB=TYPE FIELD
TMTJ: LDMA = IMM,ST 3 ADDRESS OF SUB-T!PF FIELD TO MAR
MICPCRMICPC+1
<MOVEILDMAR!IMM!<ST&3IT7>>
STATE TMTK
MICPCSMICPC+] N
<MOVEIWRTEBR!{IMMI<TMTK=INIT&777/2>>
TJ1: OUTPUT MEMX, SELB!TMTDAT
MICPC3MICPC+1
<MOVE!WROUT!MEMXI<SELB!TMTDAT>>
ALWAYS XEXIT
MICPCSMICPC#+1
<JUMPIALCOND ! <XEXIT=INIT3000#4> | <XEXIT=INIT&777/2>>
?
MACY1f 30(1046) 11-JUL-77 12118 PAGE 12-6 PAGE:

TMTK==QUTPUT RESPONSE PLELD (UNNUMB MSG)

TMTK:

TMTL:

TMTLO:

H
TMTLE:

«SBTTL TMTK=-=OUTPUT RESPOWSE FIELD (UNNUMB MsSG)

; .
BRWRTE IMM,3 $WRITE A 3 70 BR
MICPCEMICPC+1

<MOVEIWRTEBRIIMM1<3>>

NoP BR, SUR, SP6

MICPCEZMICPC+1

<BR|SUB!SP6>

TSTATE TMTL

BICPCEMICPC+1

<MOVE!WRTEBRJ IMMI<TMTL=INIT&777/2>>
MICPCANICPC+1
<MOVE]SPX!BR!SELB1SP2>

c TMTL®

MICPCSMICPC+1
<JUMPICCONDICTMTLO=INITC3000%#4> ! <TMTLE~INIT&777/2>>
ALWAYS TD2

MICPCEBMICPC+1 .

<JUMPLALCOND ! <TD2=-INIT&3200#4> <TDI-INITLT77/2>>

3IF TYPE LESS THAN 3

:
+SBTTL TMTL==UNHUMB MG NUNBER FIELD

TSTATE THMTM N

MICPCEMICPC+1

<MOVEIWRTEBR] IMM]CTMTM=INIT&777/2>>

MICPCEMICPC+1

<MOVE!SPX|BR1SELB}SP2> -

BRWRTE IHMM,3

MICPCSMICPC+1

<MOVE!WKTEBR! IHMI<3>>

cup BR,SP6 ;18 MESSAGE REP
MICPCSMICPC+]

<SUBTC!BRISP6>

z T TMTLY JYES
MICPCRMICPC+1

<JUMP!ZCOND ! <THTL1=INIT& 3000%4> I <THTL1~INIT&777/2>>
BRWRTE ' 1MM,9 ;ADDRESS CONTNAT OF ZERO
KICPCBMICPC+1

<MOVE{WRTEBR! INM1<@>>

ALWAYS TMTAS

HICPCEMICPC+1
<JUMPIALCOND<TMTAS=INIT&3@20%4> | <TMTAS=INITLTT7/2>>

BRWRTE BR,DECA!SP12
MICPCEMICPC+1
<MOVE!WRTEBRIBKI<DECAISP12>>
ALWAYS TMTAS

MICPCEMICPCe1

<JUMPIALCOND | ¢TMTAS=INITL3000%4> | CTHTAS~INIT&T7TT/2>>
i

JWRITE A RESPONSE

2122

0123



DMC1] DDCMP PRQOTOCOL IMPLEMENTATION
21=-APR=77 18:08

DDCNEW ,MAC
1493
1494 915520
)
(1) P15008
1495  @15022
1)
(1) ©15002
1496 Ui5044
(1)
(1) e15994
1497 ©15906
a)
(1) ¢150¢6
1498 £15812
)
€1) 215219
1499 015612
1)
(1) 15012
1529 £15014
1)
(1) 515014
1521 ©15016
)
(1) g15216
1542 £1502¢
1)
€1) 915825
1503 015022
()
(1) @15222
1501 €15¢2%
(1)
(1) 15024
1545  B15026
1)
(1) £15026
1546 915936
a)
(1) ®1533p
1547 215032
1)
(1) 15032

DMC11 DDC4P PROTOCOL IMPLEMENTATION
21=AFR=T77 19:08

DDCNEW,MAC
1569
1519
1511
1512 215234

(1)

{ij 315933
1513 @15¢36

1)

(1) 15436
1514
1515
1516
1517
1518 415840

($9]

(1) w1Se4n
1519 $15342

(1)

(1) 15042
1524 150414

)

(11 315044
1521 ¢15246

)

(1) &15046
1522 #15454

(1)

(1) 415050
1523 915052

(1) -

(1) 415052
1524 115854

(1)

(1) 15054
1525 15955

)

1526 015067

1)

(1) 815069
1527 ©15962

1)

(1) @15062
1529 @156 1

1)

(1)  v15404
1529 w15306
1539 €15066

(1)

(1) 15906
1531 wi1Se?R

1)

1) 15979
1532 #1572

(§ 9]

€1) 815-72

vd1227
299631

#31239
119532

¥81231
p35402

$@1232
£62231

631233
562230

601234
poR424

Npa123s
063719

¥B1236
2608539

241242
112734

901243
Y9576

801244
118641

201246
730577

¥01247
w61271

B61259
c62631

801251
183445

401252
063175

101253
111662

$61254
269019

81255
116737

;91257
0o1622

381260
193945

rE1261
119727
an12602
80042

1491263
03235

$A126%
pbZold

MACY11 30(1046) 11=JUL=77 12:18 PAGE 12=7
TMTH==UNNUMB MSG==STATION ADDRESS

THTM:

S5s:

1es:

+SBTITL TMTHe=UNNUMB MSGe==STATION ADDRESS

STATE TNEOM

MICPCEMICPC+1

<MOVE!WRTEBR!TMM!CTNEOM=INIT&T777/2>>

ALWAYS TF2

KICPCEMICPC+i
<JUMP!ALCOND{<TF2=INIT&G3202#4> | <TF2=INIT&T77/2>>

BPWRTE IMM,2 $END OF HESSAGE TU BR
MICPC=MICPC+]
<MOVE!WRTEBR!IMM!<2>>

OUTPUT BR,<SELB{OTMTCO>
MICPCE=MICPC+1
<MOVE!WROUT!BRI<SELBJOTMTCO>>
OUTPUT BR,<SELBITMTDAT>
MICPC=MICPC+]

<MOVE{WROUT!BR} <SELB!TMTDAT>>

3OUTPUT A GARBAGE CHARACTER

PAGES

BRWRTE IMK,4 $SET UP LINE HAS GONE IDLE MASK

HICPCEMICPC+1
<MOVE!WRTEBR]INM!<4>>

SPBR BR,AORB, SPi@
MICPCEMICPC+1
<MOVE!{SPBRX!BRIAORBISP13>
BRWRTE BR,AAlSP1@
KICPCEMICPC+1
<MOVE!WRTEBRIBRI!<AAISP10>>.

sUPDATE LINE STATUS WORD

jSHIFT STATUS LEFT

9124

BR7 1038 3 IF HDX SET==-BRANCH TO CLEAR OK TO SEND

HICPCEMICPC+1
<JUMPIBRICON|<108~INITa3G60%4> | <185~INIT&T77/2>>

BRWRTE 1IMM,376 3MASK TO TURN OFF UNNUMB PENDDING

HICPCEMICPC+1
<MOVEIWRTEBRIIMMI<376>>
SP BR, AANDB,SP1@
MICPCEMICPC+]
<MOVE{SPX{BR!AANDB!SP16>
ALWAYS TEOM2
MICPC=MICPC+1
<JUMPALCOND ! <TEQM2=INITE300044> | <TEOM2=INIT&777/2>>

;MASK TO LINE STATUS WORD

BRWRTE 1MM,176 3CLEAR OK TO SEND AND UNNUMB PENPENDING

MICPCXHICPC+1

<NOVE!WRTEBR!IMMI<176>>

ALWAYS 58

MICPCaMICPC+1
<JUMPJALCOND!<55=INIT&30DO*4><58~INIT&T7T77/2>>

MACY11 306(1046) 11-JUL=T7 12:18 PAGE 12=8
TIMSRVe=TIMEOUT ROUTINE=-=SENDS REP

TIMSRYV:

1083

TIMEL:
2082

+SBTTL TIMSRy=-TIMEOU? ROUTINE=--SENDS REP
H
+ENABLE LsB

SP °  1BUS,UBBR,SPP ;READ UNIBUS BR REGISTER
MICPCBMICPC+1 -
<HOVEISPAiiBUS|UBBRISF®>

BRWRTE IMM,177 ) ;MASK OFF BR REQ
HICPCEMICPC+1

<MOVE!WRTEBRLIMMI<177>>

PAGE:

JRESET TIMER==«SLICK MOVE
3SINCE TIMER IS RESET BY WRITING

3R 1 AND THE EXPIRATION

SLIKE 1==VOILA
ouT BR, <AANDB]OBR> ’ ;AND THE BIT ON -
MICPCEMICPC+1
<MOVE!WROUTX!BR!<AANDBOBR>>
BRWRTE BR,SELA!SPY
MICPCEMICPC+1
<MOVE!WRTEBRIBR!<SELAISP1>>

JREAD STATUS BYTE

BR? 1DLE sIF IN MAINT, MODE DISABLE TIMER
MICPCEMICPC+1

<JUMPIBRTCON! <IDLE«INITG3068#4> ! <IDLE=INIT&777/2>>

sP BR,DECA, SP15 : ;DECREMENT THE COUNTER
MICPCEMICPC+1 ’

<MOVE!SPX!BRIDECA!SP15>

Z 208 31IF ALL ONES HAS EXPIRED
MICPC=MICPC+1

<JUMPLZCOND{<2@$~INITG3000*#4>1<208~INIT&T777/2>>
BRWRTE BR,SELA!SP10 $READ LINE STATUS

MICPCEMICPC+1

<MOVE!WRTEBRJBRICSELAISP19>>

BR1 TAEBUPD ;NUMBERED MESSAGE IN PROGRESS
MICPCEMICPCH+] .

<JUMP!BRJCON! cTABUPD=INIT&3000#4> ! <TABUPD=INIT&T77/2>>

BRO TABUPD sUNNUMBMSGIN PROGRESS

MICPCE=MICPC+1

<MOVE!SHFTBRIWRTEBRLSELB>

BR4 IDLE 3 START MODE
MICPC=MICPC+L
<JUMPLBR4CON!<IDLE-INIT&3DP0#4> ! <IDLE=1NIT&777/2>>
ALWAYS SNDACK sELSE SEND ACK
MICPC=MICPC+]

<JUMPLALCOND ! <SNDACK=INITGL3IOOP#4> I <SNDACK=INIT&TTT/2>>
BRWRTE  1MM,2 H
MICPCEMICPC+1

<MOVE!WRTEBR] IMM!<2>>

SP BR,SELB,SP15 $RESET THE TIMER TICK COUNT

MICPC=MICPC+1
<MOVE!SPXIBRISELBISP15>
BRWRTE  DP,<SELA!SP1@>
MICPCEFICPC+Y
<HOVELWRTEBRIDP ! <SELAISPIA>>

JREAD LINE STATUS WORD

2125

LOOKsS



OMC11 DDCMP PROTOCOL IMPLEMENTATION
21=APF=77 10:28

DDCNEW,MAC

1533 15474
1)

1) »n15074¢
1534 ©1597¢
1)

(1) w1se7e
1535 315100
1)

(1) 615109
1536 515162
)

(1) ¢€151¢2
1537 e15104%
1)

€1) u1S1@¢
1538 #15106
1)

(1) s15196
1539 915189
)

(1) e15110
1532 15112
1)

1) wvi1s112
1541 ut1S114
1)

(1) 915114
1542 15116
1)

1) 215116
1533 e15120
1)

(1) 15120
1544 515122
1)

(1) ©15122
1545 @15124
1}

(1) 915124
1546 515126
)

(1) &15120
1547 015132
1)

(1) e1513e
1542  @15132
1)

1) 315132
1549 15134
1)

(1) 15134
1554 15136
)

(1) w15136
1551 15140
1)

OMC1t DDCMP PROTOCOL IMPLEMENTATION

DDCNEW , MAC

1}
1552
1553

AaLs14v

Ce126%
©re1629

#1266
143076

781267
660572

¥91272
#60377

001271
111654

no1272
812153

081273
¥16403

DU1274
816792

ap1275
210615

ne1276
943223

291277
262467

To1309
19003

130t
930620

301302
p61620

pB13023
n62620

881304
192353

801305
poe6ul

301306
v63313

#01307

21=APRe77 10:@48

120445

MACY11 30(1046) 131-JUL=77 12318 PAGE 12=9 PAGE: D126
TIMSRV-=TIMEOUT ROUTINE==SENDS REP

TINE2:

BRSHFT

MICPCEMICPC+1

<MOVE!SHFTBRIWRTEBR!SELB>

BR4 BS1 31F IN START MODE=<BRANCH
MICPCRMICPC+1

<JUMPIBR4CON!<BS1-INIT&3000%4> {<BS1-INIT&777/2>>

BRWRTE BR,DECA1SP12 3GET LAST NUMBER SENT
MICPCEMICPC+]

<MOVE!WRTEBRIBR!<DECA!SP12>>

CcHp BR,SP17 3COMPARE TO LAST ACKED
MICPC=MICPC+1

<SUBTCIBRISP17>

2 105 ;IF EG ==SEND ACK

MICPCEMICPC+1

<JUMPLZCOND1<106=INITa300P*4>I<108~INIT&T77/2>>

LOMA  "INMM,T sLOAD ADDRESS OF TYPE FIELD IN UNNUMB SK
HICPCEMICPC+1 :
<MOVE!LDMARIIMMICT&3T7T>>

MEMINC 1IMM,3 . $LOAD REP TYPE

MICPCEMICPC+1

<MOVE!WRMEM! INCMAR] IMM} <35>

MEMINC IMM,300 : - $ZERC THE SUB=TYPE
MICPCRMICPC+1

<MOVE | WRHMEM | INCMAR] IMM}<3080>>

LDMA IMM, REPCS 3CUMULATIVE REPS RECD
MICPCEMICPC+1 B
<MOVE!LDMAR! IMM!<REPCS&377>>

sP MEMX, SELB, 5P@ ;COPY IT TC SP@
MICPCEMICPC+1

<MOVE! SFX!MEMX!SELB1SP@>

MEM BR,INCA!SPD s INCREMENT IT

MICPCaMICPC+1 . o
<MOVE!WRMEMIBR|<INCA}SPO>>

LDMA 1MM, REPST $ADDRESS DYNAMIC REP COUNTER
MICPCEMICPC+1

<MOVE!LDMAR! IMM]<REPST&377>>

BRWRTE MEMX, SELS 3COPY 1T TO THE BR
KICPCEMICPC+1

<MOVE!WRTEBR!MEMX | ¢SELB>>

BSHFTB

MICPCEMICPC+1

<MOVE ! SHF TbR1SELBIBR>

MEM  BR,SELB

MICPC=MICPC+1

<HOVE!WRMEMBR | <SELB>>

BRO RTHRES
MICPCEHICPC+1 .
<JUMP!BR@GCON{ CRTHRES=INIT&30@8%4> | CRTHRES=INIT&TTT/2>>
BRNRTE IMM, 201 $MASK FOR OK TO SEND
MICPCEMICPC+}

<MOVEIWRTEBR!IMM}<2815>>

se BR,AORB, SP1¢ ;OR IT IN
MICPCSMICPC+1

<MOVE!SPX!BR}AORB!SP12>

ALWAYS IDLE

MICPCEMICPC+1

MACY11 30(1046) 11=JUL=77 12318 PAGE 1213 PAGE: 0127
TIMSRV==TIMEOUT ROUTINE=--SENDS REP

<JUMPIALCOND {<IDLE=INIZC3800%4> | <IDLE=INITE777/2>>
.DSABLE LsB .

H
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1555 ®15142

1)

(1) 15142
1556 3151414
{i)

(1) 815184
1557 $1S140
1)

(1) ri5146
1558 ©15152

o)

(1) w1515¢
1859 £35152

[§ 9]

€12 215152
1560 <15154

1)

(1) 015154
1561 15156

(1)

(1) #15155
1562 15169
[$D]

{1} 615109
1563 15162

(1)

1) u15is2
1564 3151614

(1)

(1) w15164%
1565 615166

(1)

{1} 815166
1566 15172

1)

(1) @t5170
1567 £15172
1]

(1) 815172
15¢8  215171%
1)

(1) 815174
1509 ©i5176
(1)

(1) ¢1517¢
1572

1571 915200

1)

(1) 915299
1572 g152e2

1)

1) vi5292
1573 w15204¢

)

(1) ©15234
1574 15246

DMC33 DDCMP PROTOCCL IMPLEMENTATION

DDCNEW ,MAC

1)

(1) ©15206
1575 15219
(1)

1) ri15212
1576
1577 e15212
1)

1) ut5212
1578 £15214
1)

(1) ©15214
1579 e15216
)

(1) 815216
154 01522¢
()

1) w15222
1581 Q15222
(1)

(1) wo15222
1562 w3is224
)

(1) 315224
1583 215226
(89

1) ©15226
1584 15230
1)

(1) 815239
1585 315232
1)

(1) 515232
1586 15234
1)

(1) £15234
1587 €15236
1)

(1) 215236
1588 15249
(13

(1) p15249
1587 15242
1)

(1) u315242
1593 £15244%
1)

(1) 15244
1591 815246
1)

(1) 215236
1592 15250
(§9)

(1) A152%y
15723 215252

1)

Po13tR
128629

vBi3ii
116063

£31312
owesnz

Bo1313
p62231

#01314
©e2238

v21315
36p661

5¥1316
113755

281317
563072

21322
413071

2901321
8590222

891322
8409620

601323
112334

61324
©02775

891325
ue3678

P1326
112334
»we1327
Y12153

©“d1330
016461

g01331
103485

21-APR~77 10:28

631332
316792

wB1333
ELEERES
#41334
980493

Pv1335
1806451

Yo1336
120607

201337
182045

uvi34d
sTeond

Bel341
183565

“01342
636400

8061313
#36420

6a1344
ra9492

©21345
263404

001346
@23100

8181347
262084

961359
©¥23120

go1351
p621a8s

091352
105367

$01353
123249

;41354

- MACY11 384(1646) 11=-JuL=77 12:18 PAGE 12-11 - PAGE?

TIMNSRV==TIMEQUT ROUTINE=-=SENDS REP

TEQM;

TEOMY:

TEOM3g

SNDACK:

SA2:

BRWRTE IBUS,UBBR

MICPCEMICPC+1

<MOVE!WRTEBR!IBUS!<KUBBR>>

BRO NXMERR 3NON=EXISTANT MEMORY
HICPCRHICPC+i

<JUMP!BRACON | <NXMERR=INITL32P0#4> | <NXMERR=INIT&777/2>>

BRWRTE 1MM,2 :EOM TO BR

MICPCEMICPC+1

<MOVE! WRTEBR!IMM!<2>>

OUTPUT BR,<SELB!OTMTCO> sWRITE TMTR CONTROL

MICPCEMICPC+1 ’

<MOVE!WROUT!BRI<SELB!OTMTCO>>

QUTPUT BR,<SELB{THTDAT> F¥RITE GARBAGE DATA

KICPCEMICPC+1 )

<MQVE!WROUT!BRI<SELB}TMTDAT>>

BRWRTE BR,SELA!SP1 ;CKECK FOR BOOT MODE

MICPCSMICPC+1

<MOVE!WRTEBR!BRI<SELAISP1>> .

BR7 BTEOM swe==IF SET IS MAINT MSG '
MICPC=HICPC+1

<JUMP!BR7CON|¢BTEOM=INIT&3809#4> | <BTEOM=INIT&?77/2>>

SP BR,INCA,SP12 ; INCREMENT THE MESSAGE NUMBER
MICPC=MICPC+1

<MOVE!SPX!BRIINCAISP12>

LDMA I14M,LTC +ADDRESS LAST TMT LINK
MICPC=MICPC+1

<MOVE!LDMAR!IMMISLTC&377>>

LDMA MEMX, SELB

HICPC=MICPC+1

<MOVEJLDMAR!MEMX ! <SELB>>

BRWRTE MEMX, SELB

MICPC=MICPC+1

<MOVE!WRTEBR}MEMX| <SELB>>

BRO TEOM2

MICPCx=MICPC+1

<JUMP{BRECON | <TEOM2~INIT43000#4> | KTEOM2=-INIT&TT7/2>>

BRWRTE IMM,375 ;TURN OFF MESSAGE PENDING
MICPCzMICPC+1
<MOVE{WRTEBR}IMM{<375>>
SPBR BR,AANDB, SPi@
MICPCEMICPC+1
<MOVE!SPBRX!BRJAANDBISP1@> °
BR¢ TEOM2 s IF UNNUMB PENDINGe«GO AWAY
MICPCRMICPC+1

<JUMPIBRQCON ) <TEOM2~INITS3I00D*4> ! <TEOM2-INIT&T777/2>>
«SBTTL SNDACK==ROUTINE TO SEND AN ACK

LDMA IMM, T

MICPC=MICPC+1

<MOVEILDMAR!IMM!<T&377>> -

MEMINC 1IMM,1

MICPCEMICPC+1

CHOVE!WRMEM! INCMARIIMM{C1>>

BRWRTE IMM,S

MICPC=MICPC+1

<MOVE{WRTEBR! IMMI<5>>

MEMINC IMM, 3090

MACY11 32(1046) 11+JUL=77 12:18 PAGE 12-12 PAGE:
SNDACK==ROUTINE TO SEND AN ACK

SA3s

TEOM2:¢

FUDGE:

RESt:

MICPCEMICPC+]

<MOVE!WRMEM! INCMAR!IMNM1<308>3

SP BR,AORB,SP18 .

MICPCEMICPC+]

<MOVE!SPX!BRIAORB!SP1#>

STATE TMTA

MICPC=MICPC+1

<MOVE!WRTEBR! IMM!<TMTA~INIT&777/2>>

ALWAYS XEXIT

KICPC=MICPC+1
<JUMP!ALCONDI<XEXIT=INIT&3000%4> | <XEXIT=INIT&T77/2>>
BRWRTE  IBUS,NPR $READ NPR CUNTROL
MICPC3MICPC+1

<MOVE!WRTEBR!IBUS!<NPR®>

BRe IDLE :IF NPR GOINGew=LEAVE
MICPC=MI1CPC+1
<JUMPIBRGCON!<IOLE«INIT&3000O%4> ! <IDLE-INIT&777/2>>
BRWRTE BR!LDMAR,SELA}SP4 : ; LOAD THE MAR
MICPC®MICPC+1

<MOVE!WRIEBR!BRJLDMARI<SELAISP4>>

BR7 BS2 3 IF SET = READ 8ACK ALL 299
HICPCEMICPC+1
<JUMPIBR7CON!<BS2-INIT&3P00*4><BS2=INITE777/2>> -
MEMINC IBUS,INDAT1 $OTHERWISE RESTORE TWO BYTES
MICPCEMICPC+1

<MOVE{WRMEM! INCMAR] IBUS{<INDAT1>>

HEHIH: IBUS, INDAT2 Pes

MICPCEMICPC+1

<MOVE!WRMEM! INCMAR!IBUS!<INDAT2>>

BRWRTE 1IMM,2 ;UPDATE==~UNIBUS ADDRESS
MICPCEMICPC+1

<MOVE!WRTEBR! IMM|<2>>

sp BR,ADD, SP4§ ;s UPDATE NPR COUNTER
MICPC=ZMICPC+1

<MOVE!SPX!BR{ADD!SP4>

sp IBUS; TIRAL . SPO :UPDATE ADDRESS LW
RICPC=MICPC+1

<MOVE!SPX!IBUS!IIBA1!SPO®>

OUTPUT BR,ADD!1BA}Y

HICPCEMICPC+{

<MOVEIWROUT!BR!<ADD!IBA1>>

SP 1BUS, T1BA2, SPO sREAD HIGH ADDRESS
MICPCEMICPC+]

<MOVL!SPX!1BUS|IIBA2!SPO>

OUTPUT BR,ACLIBA2 ;UPDATE HIGH
MICPCEHICPC+1

<MOVE!WROUT!BR{<AC|IBA2>>

C RESEXT ;IF CARRY-==UPDATE MXT
MICPCEMICPC+1
<JUMPICCOND!<RESEXT=INIT&30¢U%4> | <RESEXT={NIT&777/2>>
sp IRUS,NPR, SP¥ JREAD NPR REGISTER
FICPCEMICPC+1

<MOVEISFX!TBUSINPR!SPA>

ALWAYS TH3X :GO D0 ANUTHER NPR
MICPCSMICPC+1

2128

9129



DMC311 DOCMP PROTOCOL IMPLEMENTATION MACY11 32(1046) {1=JyL=77 12:18 PAGE 12=~13 PAGE: 013¢

DDCNEW ,MAC 21=APR=77 10:78 SNDACK==ROUTINE TO SEND AN ACK
(1) €15252 112574 <JUMPLALCOND}<TH3X=INIT&3080#4> I <THIX=INIT&T77/2>>
1594  w15254 BTEOM: BRWRTE IMM,374 $MASK FOR CLEAR MSG PENDING
1) ¥81355 MICPCEMICPC+1
(1) 15254 geB774 <MOVE!WRTEBR)IMM1<374>>
1595 415256 . sp BR, AANDB, SP10 ;TURN THEM OFF IN LINE STATUS WORD
(1) 041356 MICPCSMICPC+]
(1) »15256 063270 <MOVE!SPX!BRIAANDB{SP10>
1596 U15269 sp BR,SELB,SP13 3STORE UNRECOGNIZABLE VALUE INTO SP13
1) £01357 HICPCEMICPC+1
(1) ©15268 063233 <MOVE!SPX!BR{SELBLlSP13>
1597 7SO "RH3" WILL EXIT BACK TO IDLE LOOP
1598 €15202 LDMA 1MM, STC JADDRESS START OF TMT CHAIN
(1) 091362 MICPCaMICPC+t
(1) 115262 310670 <MOVE!LDMAR!IMNI<STC&377>>
1599 €£15264 sp MEMX, SELB, SPO 3COPY LINK ADDRESS
1) 2901361 MICPCENICPC+1
(1) 915264 043220 <MOVE!SPX!MEMX!SELB]SPU>
1600 115266 TSTATE NUMSYN 3CHANGE XMIT STATE T0 LINE 1S IDLE
1) 801362 MICPCEMICPC+1
(1) u15266 508431 <MOVE!WRTEBR]INMI<NUMSYN=INIT&777/2>>
1) ¢01363 MICPCEMICPC+1
(1) ©15274 363222 <MOVE!SPX!BR{SELBISP2>
1601 15272 ALWAYS TDON?2 ;POST A DONE
1) 001364 HICPCEMICPC+1
(1) ©15272 114534 <JUMP!ALCOND ! <TDON2=-INIT&3280%4> | CTDON2=-INIT&T77/2>>
1602 415274 RL4¢ RSTATE RCVL
(1) 91365 MICPCEMICPC+]
(1) 15274 208715 <MOVE!WRTEBR{ IMM}<RCVL=INIT&777/2>>
) 021366 MICPCEMICPC+1
(1) 915276 63223 <MOVE!SPX!BR!SELB!SP3>
1683 »15300 sP IBUS,NPR, SP# sREAD NPR CONTROL REGISTER
() Y1367 MICPCEMICPC+1
(1) wis3es 123280 <MOVE!SPX!IBUSINPR|SPO>
1612 ¢15302 BRWRTE IMM,221
() 861370 MICPCaMICPC+1
(1) 015362 202621 <MOVE!WRTEBR!IMM!<221>>
1611 715324 ALWAYS RK7
1) #1371 MICPCEMICPC+1
(1) 015304 104643 <JUMP!ALCOND} <RK7=INIT&3000%4> | CRK7=INIT&777/2>>
1613 215396 HOINCH: SP 1BUS, 1IBA2,8P8 =
1) 81372 HICPCEMICPC+1
(1) 15306 223129 <MOVE!SPX!IBUS{IIBA2}SPO> )
161¢ 915319 OUTPUT BR,INCA!IBA2 ;OUTPUT INCREMENTED BA
1) 001373 MICPC=MICPC+1
(1) +1531¢ 562065 <MOVE!WROUT!BRI<INCA{IBAZ>>
1615 (15312 [ 56 3 INCREMENT BYTEW COUNT
(1) 0v1374 MICPCEMICPC+1 ' i
(1) wi15312 111376 <JUMPICCOND:<S8~INIT&30BO#4>1<56=INIT&T777/2>>
1616 915314 ALWAYS THS
1) 001375 MICPCEMICPC+1
(1) %15314 11g505 <JUMP!ALCOND! <TH8=INITG3000%4> | <TH8-INIT&L777/2>>
1617 3 INCREMENT MXT BITS
1618 w15316 5s: sp IBUS,NPR, 5P@ 3READ NPR REG IWTH CURRENT MXT BITS
1) 001376 MICPCEMICPCH1
(1) w15316 123290 <MOVE!SPX!1BUSINPR}SPS>
1619 615329 BRWRTE IMM,4 JWRITE BIT TO ADD
DMC11 DDCHP PROTOCOL IMPLEMENTATION MACY11 30(1046) 11-JUL=77 12318 PAGE 12-14 PAGE: @131
DDCHEW,MAC 21-APR=77 14198 SNDACK==ROUTINE TO SEND AN ACK
1) 91377 MICPCEMICPC+1
(1) 415329 pYoI04 <MOVE!WRTEBRIIMMI<4>> N
1622 £15322 our BR, <ADD1ONPR> $TURN ON PROPER MXT BITS
(1) ©B1a88 MICPCEMICPC+1
(1) 815322 61013 <MOVE!WROUTXIBR!<ADD}ONPR>>
1621 ©15324 ALWAYS THS :
) es1101 MICPCZMICPC+1
(1) #15324 112565 <JUMPIALCOND ! <TH8~INIT&IQRB*4> | <THY=INITL777/2>>
1622 ;
1623 815326 HEH1:  STATE  TEOM
1) vnldg2 MICPCEMICPC+1
(1) 915326 ove712 <MOVE!WRTEBR! IMM!<TEQM=INIT&T77/2>>
1624 p15330 BLWAYS  YEXTT
1) 821493 MICPCRMICPC+1
(1) »15330  1v@451 <JUMP!ALCOND | <XEXIT=INITG300@#4> I <XEXIT=INIT&777/2>>

1625 4
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)
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)
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DMC11 DDCMP PROTOCOL IMPLEMENTATION

15332

15332
©158324

c£15334
¥15336

©15336
215349

L15243
15342

V15342
815344

215344
#15346

015346

©15359

P15359
915352

#15352
315351

215354
8153586

$15356
a15360

315369
715362

315362

215364

$15364
915366

15366
15379

15370
£15372

315372

DDCNEW,MAC

1649
1650 £15374
1)

(1) v15374
1651 w15376
1)

(1) #15376
1652 9154049
1)

1) #1540

21=R8PR=77 183163

[Z2RT2]
218016

vd1425
G33228
P Y1
262462
691497

512153

61412
616422

221411
€¢167083
Ld1412
114712

941413
362610

$01414
#0V1622

$61415
1178221

221416
o1e177

$01417
avoooe

801420
114525

291421
¢18153

801422
P16487

261423
eog411

81424
118732

21=APR=77 10308

401425
3221217

201326
463278

pP1427
118662

MACY11 30(1046) 11«JUL=77 12:18 PAGE 12-15 PAGE:
REF HANDLER

REP?

START:

1981

«SBTTL REP HANDLER

LDMA IMM, REPCR
MICPCEMICPC+1

<MOVE!LDMAR! IMM!<REPCR&377>3
SP HBEWMXA, SELB, SPE
MICPCEMICPC+1
<MOVE!SPX!MEMX!SELB!SP#>

HEM DP. <INCA}SPU>
MICPC=MICPC+1
<MOVE!WRMEM{DP!<INCA|SPE>>
LDMA IMM, T ;LOAD ADDRESS OF TYPE FIELD
MICPCENICPC+1

<HOVE{LDMARIIMMICTEI?7>>

BEMINC IMM,2 :+ LOAD NAK TYPE
MICPCxMICPC+y

<MOVE!WRMEM!INCMAR| IMM!1<2>>

MEMINC 1MM,303 . ;LOAD REP RESPONSE SUB=TYPE
MICPC=MICPC+1

<MOVE{WRMEM} INCMAR) IMM[<333>>

ALWAYS SNAK ;SEND AN UNNUMB MSG
HICPCa=MICPC+1 .

<JUMP!ALCOND | <SNAK«INIT&3000%4> | <SNAK=INIT&777/2>>

3LOAD MAR AUDRESS WITH POINTER TO REPS RECC
;READ NUMBER OF REPS RECD

; INCREMNT REPS RECD

;
.SBTTL START HANDLER
BRWRTE DP,<SELA!SP16>
MICPCEMICPC+1
<MOVE}WRTEBRIDP1<SELAI5P10>>
BRSHFT ;GET START MODE BIT IN TESTABLE POSITION
MICPCEMICPC+1 ‘
<MOVE!SHFTBR{WRTEBR! SELB>
BR4 103 :IF IN START MODE SET STACK
MICPC=MICPC+1 i
<JUMPIBR4CON!<106~INITL3gR@*4>1<105~INITR7T7/2>>

;ELSE SET UP START ERROR

;READ LINE STATUS WORD

LDMA IMM, <<RTHRS+3>>
HICPCEMICPC+1

<MOVE!LDMAK! IMM!<<RTHRS+3>6377>>

BRWRTE 1MM,202

MICPCEMICPC+1

<MOVE!WRTEBR! IMM!<208>>

ALWAYS RCEXY

MICPC=M1CPC+1

<GUHPiALCOND | <RCEXY=INITG3000%4> | CRCEXY-INIT&777/2>>

LDMA IMM,T ;SET UP ADDRESS OF TYPE FIELD
MICPCEMICPC+1 :
<MOVE!LDMAR!IMMI<T&L377>>
MENINC IMM,7 .
MICPCEMICPC+1
<MOVE!WRMEM!INCMAR] IMMI<7>>
BRWRTE IMM,1y 3SET START RECD AND UNNUKB PENDING
MICPC=M1CPC+1

<MOVE!WRTEBRIIMMi<115>¥

ALWAYS SA2 3SEND THE UNNUMBERED MESSAGE
MICPC=MICPC+1

<JUMPALCONDi&SA2-INIT&3000%4><SA2~INIT&T77/2>>

H

;WRITE STACK TYPE

MACY11 39(1046) 11=JUL=77 12118 PAGE 12-16 PAGE:
STACK HANDLER

STACKg

«SBTTL STACK HANDLER

BRWRTE IMM,327 ;MASK TO CLEAR START MODE
MICPCEMICPC+1

<MOVEIWRTEBR}! IMM!<327>>

SP BRyARNDB, SP19 3CLEAR START MODE

MICPC=MICPC+1
<MOVE{SPX!BRIAANDB{SP16>
ALWAYS TIMEL .
MICPC=MICPC+1
<JUMP{ALCOND!<TIME1 =INIT&3@008%4> | <TIME1=INIT&777/2>>

¢RESET TIMER AND IDLE

0132

6133
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DDCNEW,¥AC
1654 15402
(1)
(1) #®15%02
1655 ©154v4
1)
(1) w1514
1656 w1519¢
(S P .
(1) 15406
1657 @15419
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(1) 015412
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- ()
(1) ©15412
1669 wG15414
1)
(1) 215414
1661  3J15416
)
(1) 315416
1662 1715420
1}
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1663 ¢15422
1)
€1) 215422
1664 §15424
1)
(1) ¢15424
1665 515426
(48]
(1) J15426
1666 315430
)
(1) 215430
1667 315432
1)
(1) 615432
1668 15434
1)
(1) e15334
1669 ¢13430
1)
(1) 315435
167v . 15440
1)
(1) 915442
1671 15432
(1)
(1) 115242
1672
1073 15444
)
(1) 315444

DMC1i DOCMP PROTOCOL IMPLEMENTATION

DDCNEW,MAC

1674 w15446
)

(1) #15446
1675 215459
(1)

(1) 315450
1676 115452
(1)

(1) w15452
1677 (15454
)

(1) €15154
1678 215456
(1)

(1) 415456
1679 15460
1)

(1) 0154649
1664  1?15462
1)

(1) w15462
1681 ¢15464%
1)

(1) ;15464
1682 15466
1)

1) n15466

1633

21=aPk=77 106308
#1439
023169

801431
v62867

391432
115034

©@21433
104660
841434
123222

201435
230404

A01436
G141l

sA1437
194662

po1449
223200

d01441
062212

AO1442
104575

201443
a10079

Up1444
857220

001445
262602

01446
360477

391447
B63232

pp1450
poagape

201451
063312

21=APP=T77 12108
3931452
vb323S
81453
119722

691454
099415

€41455
123220

8111456
63260

dd1457
BoV60)

?u1460
361311

Ba14061
123v09

081462
109563

MACY11 3¥(1046) 11~JUL=77 12118 PAGE 12=17 PAGE:
STACK HANDLER

ICBA22;

5s:

FLUSH1:

NAK:

sP IBUS, 108A2, Sp@
MICPCEMICPC+1
<MOVE!SPX!{IBUS)IOBA2SP@>
OUTPUT DP,<INCAlOBA2>
MICPCEMICPC41
<MOVE!WROUTIDPI<INCA0BA2>>
[ ss 3 IF CARRY SET INCREMENT THE MXTBITS
MICPCZMICPC4+1

<JUMPICCOND!CS$~INITa3080%4>1<56-IN1T&TT7/2>>

ALWAYS RK9

MICPCSMICPC+1

<JUMP{ALCOND | <RK9=INITG3000%4> <RKG=INITL777/2>>

7

sP 1BUS, UBBR, SP®

MICPCEMICPC+1

<MOVE!SPX!1BUS!UBBR!SPO>

BRWRTE IMM, 3

HICPC=MICPC+1

<MOVEIWRTEBR!IMM!{<4>>

our BR, <ADD}OBR>

MICPCEMICPC+1

<MOVE!WEOUTX{BR!<ADD}0OBR>>

ALWAYS RK9

MICPCZMICPC+1

<JUMP{ALCOND | CRK9«INITG3000%4> | SRKI=INITE777/2>>

SP IMM, 204, 5P0 3$FLUSH THE RECVR

MICPCaMICPCe1

<NOVE!SPX!IMMI2001SPO>

OUTPUT BR,<SELAJORCVCO>

MICPCEMICPC+1

<MOVE! WKOUT!BR{ <SELA}ORCVCO>>

ALWAYS CGi

MICPCRMICPC4+1

<JUMP!ALCOND}<CG1=INIT&38BD*4> | <CG1=INIT&T777/2>>

LOMA IMN, STC ;ADDRESS START OF TMT CHAIN

MICPCEMICPC+1

<MOVE]LDMAR!IMMI<STC&377>>

se MEMX ] INCMAR, SELB, SPO $COPY IT TO SP®

MICPCSMICPC+1

<MOVE!SPX!MEMX! INCNAR!SELB ) SPD>

MEM BR, SELA!SPg 3COPY START OF CHAIN

MICPCSMICPC+1 :
<MOVE} WRMEM!BR} <SELALSP@>>
BRWRTE BR,INCA!SP17
MICPC®MICPC+1
<MOVE!WRTEBRIBR!<INCA!ISP17>>
sp BR, SELB, SP12
MICPCEMICPC+1 .
<MOVE!SPX!BRISELB!SP12>
BRWRTE IMM,6 ;WRITE NUMBERED MSG PENDING
MICPCEMICPC+1

<MOVE!WRTEBR!INM{<E>>

JREADTHEHIGH ORDERBITS OF BA T0 SR®

JOUTPUT THE INCREMENTED COUNT

sGETLASTMESSAGE ACKED

;COPY TO CURRENT NUMBER

3 AND LINE HAS GONE IDLE
SP BR,AORB,SP19 ;SET IT IN LINE STATUS WORD
HICPC=MICPC+1

<MOVE!SPX!BR!AQRB{SP10>

MACY{1 30(1846) 11=JUL=77 12318 PAGE 12~-18 PAGE:
STACK HANDLER

ININT:

sp BR, SELB,SP15 $RESET TIMER COUNT

MICPCAMICPC+1

<MOVE!SPX!BRISELB!SP15>

ALWAYS TEQM1

MICPCEMICPC4+}

<JUMP!ALCOND| <TEOM§ =INITG3@0@#4> | <TECM1=INIT&777/2>>

BRWRTE IMM,15 3JMASK FOR TURN OFF ALb BUT EXT MEM BITS + NXM
MICPCEMICPC+1 ’
<MOVEIWRTEBR!IMM!<15>>
sp 1BUS,UBBR,SP@
MICPCEMICPC41
<MOVE!SPX!IBUS|UBBR!SP8>
sp BR, AANDH, SP9
MICPCRMICPC+1
<MOVE!SPX!BRIAANDB]SP@>
BRWRTE 1MM, 240 ?MASK FOR INTERRUPT
MICPCHNICPC+1

<MOVE!WRTEBRIIMMI<200>> |

ouT BR, AORBOBR ; INTERRUPT
MICPCAMICPC+1
<MOVE!WROUTX!BR!<AORB!OBR>>
sp 1BUS, INCON, SP@
MICPCEMICPC+1
<MOVE!SPX!IBUS} INCON!SPB>
ALWAYS NIDLE#
MICPCZMICPCH1

<JUMPIALCOND ! <NIDLE4=INITL3AB0#4> |<NIOLE4A=INITE777/2>>
i

$JREAD BR CONTROL REGISTER

$MASK OFF VECTOR TO Xo4

sRESTORE INPUT CONTROLCSR

2134

2135



DMCi1 DDCMP PROTOCOL TMPLEMENTATION MACY11 30(1846) 11-JuL=?7 12518 PAGE 12=19 PAGE: 0136

DDCNEW HAC 21-APR=T7 10148 NXMERR ===NON EXISTANT MEMORY HANDLER
1665 . «SBTTL NXMERR ===NON EXISTANT MEMORY HANDLER
1686 %15470 NXMERR: LDMA IMM, <<RTHRS+3>> ;ADDRESS ERROR LINK
1) 5¥1463 MICPCEMICPC+1
(1) ©1547¢ ©10177 <MOVE!LUMAR! IMM!<<RTHRS+3>&377>>
1687 ©i5472 MEMINC IMM,1
1} 491464 MICPCSMICPC+E
(1) 815472 916491 <MOVE!WRMEM!INCMAR] IMMI<{>>
1688 015474 HEM iHH, @ ;¥XM ERROR BIT
(1) $81165 MICPC=HICPC+1
(1) 315473 02139 <MOVE!WRMEM{ IMM!<@>> .
1689 15476 14 MEMX, SELB,SP18 ;CLEAR STATUS
1) 891466 MICPCEMICPC+1
11) @iS476 93232 <HOVEISPXIMEMXiSELBISP10>
1698 ©15580 ALWAYS RCEXX
(@ 9] po1467 MICPC=MICPC+1
(1) @&15500 114527 <JUMP!ALCOND ) <RCEXX=INIT&309@#4> | <RCEXX~INIT&777/2>>
DMC31 ODCMP PROTOCOL IMPLEMENTATION MACY11 30(10946) 11-JUL=77 12:18 PAGE 12-24 PAGE: 0137
DDCNEW MAC 21=APR«77 10:08 SELQSY==ROUTINETOCHECK SELECT AND QSYNC AND DIDDLE LINE STATUS WORD
1632 «SBTTL SELQSY=<ROUTINETOCHECK SELECT AND QSYNC AND DIDDLE LINE STATUS WORD
1693 3JUSES SPS, ALWAYS CALLED BY FIRST INSTR IN A RSTATE :
1694 15592 SELQSY: SPBR 1BUS,RCVDAT, SP5 $READCHARACTERINTO SPS5 AND THE BR
{1) 841479 MICPC=MICPC+1
(1) e15562 723605 <MOVE!SPBRX! IBUS!RCYDATISPS>
1695 015584 Bp7 $3-33 §SELECT SETT-=DRARCH
(1) 301471 MICPCEMICPC+1
(1) €1558¢ 117477 <JUMP!BR7CON{<15§=INIT&3ID0O*4> | <155~INIT&777/2>>
1696 615566 582 BRWRTE BR,AA!SPS 3SHIFTBR LEFT
1) 301472 MICPC=MICPC+1
(1) ¢15506 668525 <MOVE!WRTEBRIBR!<ARISPS>>
1697 615519 BR? 203 sFINAL SET?
(1) 2801473 MICPC=MICPC+1
(1) 215519 117522 <JUMPIBR7CON{<28S~INIT&3IQ00#4> 1 <208~INIT&TIT/2>>
1698 115512 198 BRWRTE IMM,77 3§ MASK TO BR
1) 201474 MICPCsMICPC+1
(1) @15512 998477 <MOVE!WRTEBRIIMMI<TT>>
1699 415514 SPBR BR, AANDB, SPS s TURN OFF SELECTANDFINAL
(1) ¥41475 MICPC=HICPC+L ’
(1) 315511 y630665 <MOVE} SPBRXIBR!AANDB!SP5>
17042 915510 +ALWAY BR,INCA,SP3!PAGE1
{1} U31476 HICPCESHICPC+1 - .
(1) #3155t6 164463 <JUMPIALCORDIBR!INCA!SP3I}PAGEL>
1791 H
1702 ©15520 158 BRWRTE IMM,200 3SET OK TO SEND
1) 0991477 MICPCEMICPC+1
(1) 215520 dY3608 <MOVE!WRTEBR] IMM!<200>>
1793 15522 5P BR, AORB,SP1@ $IN LINE STATUS WORD
(1) 901520 MICPC=MICPC+1
(1) «15522 Q63310 <MOVE!SPX!BR!ACRB!SP10>
17838 415524 ALWAYS 5§
1) J01501 MICPC=MICPC+1
(1) »155231 114472 <JUMP!ALCOND|<55=INIT&30008#4>1<56=INIT&777/2>>
1765 615520 2983 BRWRTE IMM,20 3 SETCLEARACTIVE
(1) $v1522 MICPC=HICPC+1
(1) 415520 2492420 <MOVEIWRTEBR| IMMl<28>>
1746 15539 sp BR_AORB,SP12 ;iN
1) 391503 HICPC=MICPC+1
(1) v15538 p63310 <MOVE!SPX!BR!AORBLSP18>
1707 ¢15532 ALWAYS 1as
3 PUi534 HICPC=MICPC+1

(1) 815532 114474 <JUMP!ALCOND{<128~INIT&3IOPO*4>!1<108=INITaT77/2>>



DMC31 DDCMP PROTOCOL IMPLEMENTATION MACY1t 30(1046) 11=JUL=77 12318 PAGE 12e21 PAGE: @138

DDCNEW,MAC 21=APRe77 10108 SELQSY=~ROUTINETOCHECK SELECT AND QSYNC AND DIDDLE LINE STATUS WORD

1769 ;FUGITIVE RECEIVE ROUTINES==wDON’T FIT IN PAGE

1719 15534 RH1% BRWRTE IBUS,IOBA{ $READ LOW BYTE OF 1N BA
1) 001505 MICPCEMICPC+L
(1) 15534 020540 <MOVE!WKTEBR} IBUS!<IOBAL>>

1711 915536 BR@ RCVODD 31F SET IS ODD TRANSFER
1) 291506 MICPCEHICPC+1
(1) 215536 116111 <€JUMP IBRYCON | <RCYODD=INITG3000#4> | CRCVODD=INIT&TTT/2>>

1716 015542 STATE  RCVKEQ
(1) 8015p7 MICPCaMICPC+L
(1) ©15540 2000674 <MOVE!WRTEBR! IMM{<RCVKE@=INIT&777/2>>

1717 ©15542 ALWAYS REXIT
(1) PUIS1P MICPCEMICPC+1
(1) ©15542 194422 <JUMP ! ALCOND { CREXIT=INITE3000%4> <REXIT=INIT&777/25>>

1718 H

1719 V15544 RCVODD: STATE  RCVKO1
1) vo1511 MICPCSMICPC+1
(1) P15544 390626 <MOVE!WRTEBR! IMMJ<RCVKO1~INITGT77/25>

1722 P15546 ALWAYS REXIT
(1) 001512 MICPCBMICPC+1 -

(1) 215545 124422 <JUMP!RLCOND | <REXIT=INITG3P00#4> | <REXIT=INIT&777/2>>

1721 ;

1722 ©@1555¢ RCLOW: CMP MEMX, 8P4 $COMPARE LOW ORDER BITS OF COUNT
1) 231513 MICPCZMICPC+1 :
(1) 915550 942364 <SUBTCIMEMX!SP4> "

1723 ©15%%2 4 RCFATL 3CARRY==T00 BIG
1) pe1514 MICPCEMICPCHL
(1) 15552 115116 <JUMPICCOND{ <RCFATL=INIT&3000#4> ) CRCFATL=INIT&777/2>>

1724 215554 ALWAYS RCS ;ELSE CONTINUE
(1) 841515, MICPCEMICPC+1
(1) 815554 10447S <JUMP1ALCOND { <RC5-INIT&3080#4> L KRC5=INIT&TTT/2>>

1725 B15556 RCFATL: LDMA IMM, T ’ ’

1) 681516 MICPCEMICPC+1 )
(1) #15556 p161S3 <MOVE!LDMARLINMI<T&377>>

1726 615569 MEMINC IMM,2
1) 91517 MICPCRMICPC+1
(1) 415560 016402 <MOVE! HRMEM| INCMAR} IMM{<2>>

1727 15562 MEM IMM,311
) or1520 MICPCEMICPC+1 -

(1) @15562 962711 <MOVE!WRMEM! INM!<311>>

1728 B15564 LDMA IMM, CCRTHRS+1>> $ ADDRESS ERROR LINK
1) 281521 HICPCEMICPC+1
(1) 515564 $18175 <MOVE!LDMAR! IMMI<<RTHRS+1>4377>>

1729 15566 MEMINC IBUS,IOBAY
1) 621522 MICECEMICPC+]

(1) 15566 636540 <MOVE! WRMEM! INCMAR{ IBUS2<I0BA1>>

1736 €15570 MEMINC IBUS,IO0BA2
1) ©91523 MICPCZMICPC+1
(1) 615570 336562 <MOVE ] WRMEM} INCMAR{ IBUS!<IOBA2>>

1731 615572 BRWRTE 1IMM,26 ’

(1) 801524 MICPCENICPC+1 ,
(1) 15572 Beps2e <MOVEIWRTEBR! INM1<20>>

1732 ¥15574 RCEXY: MEMINC IMM,0
(1) 891525 MICPCRMICPC+1
(1) £15574 p1690@ <MOVE ! WRMEM ! INCMAR] IMN{<@>>

1733 015570 MEM BR, SELB
1) ¥01526 MICPCRNICPC+1

DMC11 DOCMP PROTOCOL IMPLEMENTATION MACY11 30(1046) 11eJUL=77 12318 PAGE 12+22 PAGE: 2139
DDCNEW MAC 21-4PR=77 {2108 SELQSY--ROUTINETOCHECK SELECT AND OSYNC AND DIDDLE LINE STATUS WORD
(1) ©15570 062620 <MQVE} WRMEM ! BRI<SELB>>

1734 215600 RCEXX: OUTPUT IMM,<280!0RCVCO> sFLUSH THE LNPUT SILO
(1) 821527 MICPCSMICPC+! N
(1) ©15688 ¢92212 <MOVE!WROUT!IMM} <2881 ORCVCO>>

1735 815622 sP IMM,1,8P1 * §SET INIT MODE IN PORT STATUS WORD
1) 601530 MICPCaMICPC+1
(1) 15602 pelvel <HOVE!SPX|IMM]1]SP1>

1736 215604 ALWAYS NTRS1
() 81531 MICPCEMICPC+)

(1) £15664 114674 <JUMP}ALCOND}<NTRS{~INIT&L3IBOO*4> | KNTRS1=INIT&777/2>>

1737 7

1738 %15606 TDON3: BRWRTE MEMX,SUBISP17 3COMPARE RESPONSE TU MSG NO
() 891532 MICPC®=MICPC+1 :
(1) w5686 249757 <MOVE!WRTEBRIMEMX1<SUBL&P17>>

1739 #15610 BR7 RH3 31F NEGATIVE EXIT
1) 021533 MICPCEMICPC+1
(1) £15619 1987567 <JUMPIBR7CONI<RH3=INIT&3QQ@*4> L <RHI=INITLTT77/2>>

1748 ©15612 TDON2: LDMA BR, SEUA!SPQ 7ADDRESS THE TRANSM1TLINK
1) 901534 MICPCaMICPC+1
1) ®15612 370200 <MOVE ! LDMAR!BR|<SELALSP@>>

1741 V156194 MEM 1MM, 8 s TURN OF ASSIGNEDAND TMTED BITS IN FLAG
(1) ve153S MICPCEMICPC+1
(1) 415614 302490 <MOVE ! WRMEM | INM1<0>>

1742 ©15616 LDMA IMM, STC
1) I01536 MICPCZMICPC+1
(1) P15616 g12870 <MOVE!LDMAR! IMM!<STC&377>>

1743 15620 MEM IMM, TML1 ’ ;ASSUME WRAPAROUND
1) ve1537 MICPCZMICPC+1
(1) ¢15620 nn2473 <MOVE!WRMEM | IMM! CTML1>>

1744 $15622 BRWRTE IMM,TMLS JWRAPAROUND?

1) 01549 HICPCEMICPC+]
(1) #15622 0545 <MOVE!WRTEBR{IMMi<TMLE>>

1745 $15624 cMp BR, SP@

1) 601541 MICPCEMICPC+1
(1) 15624 60360 <SUBTC JBR1SP2>

1746 615626 2 " TDON4 JYES
1) 891542 MICPCEMICPC+1
(1) V15626 115545 <JUMP{ZCOND I <TDON4=INIT&3000*4> | <TDONG=INITAT77/2>>

1747 415639 BRWRTE IMM,6 3OFFSET FOR NEXT TMT LINK
(1) vd1543 MICPCEMICPC+1
(1) 915630 povawé <MOVE!WRTEBR{IMM}<6>>

1748 215632 MEM BR, ADD!SPY sUPUATE THE POINTER
(1) 01544 MICPCUMICPC+1
(1) 15632 262494 <MOVE!WRMEM ! BRI <ADD!SP®>>

1749 615634 IDON4; LDMA IMH, NXTSP sADURESS DONE LINK
(1) 281545 MICPCEMICPC#+1
(1) £15634 310241 <MOVEILDMAR!IMM!<NXTSP&3ITT>>

1754 015636 LOMA MEMX, SELBISPXISP) s ADURESS THE LINK,CUPYING
(€3] 61546 MICPCEMICPCH]

(1) 15636 ©%3223 <MOVE!LDMARIMEMXL<SELBISPXISPI>>

1751 11TS ADDRESS TO SP®

1752 91564y MEMINC MM, 204 JWRITE THE INTERRUPT TYPE
1) 91547 HICPCEMICPC41
(1) 15640 (16649 <MOVELWRMEM! INCMAR| IMM!<200>>

1753 #15642 MEM BR, INCAISPQ :COPY ACTUAL LINK ADDRESS

i1} pdi357 MICPCEMICPC+L



DMCt1 ODCMP PROTOCOL IMPLEMENTATION
21-APR=77 106:08

DDCHEW AT

(1) 215042
1751 915643
(1)

(1) wl5644
1755 wiSede
(8]

(1) wib5646
1756 BS1565¢
1)

(1) ¢156590
1757 ©15652
1)

(1) #»i5652
1758 (15651
(1)

(1) 15654
1759 515656
1)

1) v15656
1766 015660
1)

(1) 915660
1761 915662
1)

(1) 615662
1762 215664
(1)

(1) 215664
1763 515666
1)

(1) ®#15666
1764 415678
1)

(1) @15679
1765 &15672
(1)

(1)  @15672
1766 #15674
1)

(1) e1567¢
1767 ¥15676
(1)

(1) 015676
1708

1769 815708
1)

(i) £15799
177¢ 21572
1)

(1) e15702
1771 @15704
(1)

(1) 215704
1772 #1579%6
1)

1) 815796

DMCy) DDCMP PROTOCOL IMPLEKENTATION
21«APR=77 t@:08

DDCNE A MAC

1773 315719
1)

(1) 15719
1774 €15712
1)

(1) 818712
1775 4915713
)

(1) 915714
1776

1777 815716
1)

(1) @15716
1778 #15729
1)

(1) a15720
1773

1789

1781

1782
1783 #15722
[$ 8]

(1) 15722
1784 15724
1)

1) wi5724
1785 215726
1)

(1) w15726
1786 «15739
)

(1) vi1573@
1787 ¢15732
1)

(1) 915732
1788 15734
(1)

(1) wi5734
1789 ©15736
1)

(1) 315736
1799 115740
1)

(1) @15740
1791 £15742
)

(1) 15742
1792 15743
)

(1) 215741
1793 «18746
1)

(1) w1573
1794 215754
1)

(1) @15757

062460

991551
e10241

241552
292642

£@1553
BBv776

L1554
662363

©£1555
115568

821556
1064092

801557
p62403

01560
963428

©81561
663301

201562
#1pd72

81563
943229

681564
g1e072

801565
7492360

881566
125567
pe1567
514155

d61578
43237

241571
2106792

#91572
853622

391573
£54029
oe

116522
801575
164567
201576
889484

081577
114671

801065
923336

¥91601
115685

P01602

498406

811603
268360

eu16p4
115613

4160%
269001

401606
91620
B31607
196751

po1010
321628

potb1d
106743

1612
323001

21613
ee3164

MACY11 36(1046) 11=JUL-~77 12:18 PAGE 12-23 PAGE:
SELQSY=-ROUTINETOCHECK SELECT AND QSYNC AND DIDDLE LINE STATUS WORD

TDON4o:

TDON1:

<MOVE!WRMEM{BRI{<INCA!SP2>>

LDMA IMM,NXTSP . ;ADDRESS PTR INT STACK
MICPCEMICPC+1

<MOVE!LDMAR! IMMIKNXTSP&377>>

MEM IMM, INTSTK 3ASSUME WRAP AROUND
MICPC2MICPC+1

<MOVE ! WwRMEH ) IMM!CINTSTK>>

BRWRTE IMM, <<MMEND=2>> jADDRESS ENDOFINT STACK
MICPCaMICPC+1

<MOVE!WRTEBR! IMM| CKMMERD=2>>>

cup BR, SP3 $WRAPAROUND?
MICPCEMICPC+1

<SUBTCIBRISP3I>

z " TDON4p 3 YES===BRANCH
MICPCZHICPC+L

<JUMP!ZCOND ! <TDON4@~=INITL3000%4> L <TDONAB~INITSTT77/2>>

BRWRTE IMM,2 JOFFSET TO NEXT PAIR
MICPC=NICPC+1

<MOVE!WRTEBR{ IMM!<2>>

HEM BR,ADD{SP3 3UPDATE POINTER
MICPC=MICPC+1

<MOVE!WRMEM!BR!<ADDISP3>»>

BRWRTE IMM,20 $WRITE INTERUPT PENDING
MICPCEMICPC+} B
<MOVE!WRTEBR! IMM}<20>>
SP BR, AORB, SP1
MICPC=MICPC+1
<MOVE!SPX!BRIAQRB!{SP1>
LDMA IMM,ETC 3ADDRESS NEXT EMPTY PTR
MICPC2MICPC+1

<MOVEILDMAR! IMMICETCEITT>>

sp MEMX, SELB, SP@ 3COPY IT 70 SP®
MICPCEMICPC+1

<MOVE!SPX!MEMX!SELB!SPB>

LDMA 14M,STC $GET NEXT DONE PTR
MICPCEMICPC+1

<MOVE!LDMAR! IMM!<CSTCS377>>

cMp MEMX, SP@ 3 IDENTICAL?

MICPCEMICPC+1

<SUBTC}MEMX!SPe>

2 " RH3 . jFINISH PROCESSING HEADER
MICPCEMICPC+1 T
<JUMP}ZCOND ! <RH3=INIT&3IGPO*4> L CRHI-INIT&T777/2>>

3 IN PORT STATUS WORD

LDMA IMM, ISP17 $GET LAST ACKED
HMICPCEMICPC+1 ) B
<MOVE!LDMAR!IMM!<ISP17&377>>

sep MEMX, SELB, 8P17 $§STORE IT IN SP17
MICPCZMICPC+1

<MOVE!SPX!MEMX|SELB!SP17>

LDMA I¥M, STC 3GET START OF TMT CHAIN
MICDCEMICPC+! .

<MOVE!LDMAR! IMM!<STC&377>>

LDMA MEMX, SELB | SPBRX{5P@ $ADDRESS THE LINK
MICPC2MICPC+1 ’

<MOVE} LDMAR ! MEMX | <SELB] SPBRX | SP9>>

MACY11 30(1246) 11-JUL=77 12118 PAGE 1224 PAGE:
SELQSY==ROUPINETOCHECK SELECT AND QSYNC AND DIDDLE LINE STATUS WORD

OVRRUN

PASWRD?

108

208:

BRWRTE MEMX!INCMAR,SELB 3GET THE FLAGS
HICPCE=MICPC+1

<MOVE!WRTEBRIMEMX! INCMAR!<SELB>>

BR1 TDON3 ; IFBUFFER ASSIGNED PROCEED
MICPCEMICPC+1

<JUMPIBRICONISTDON3=INIT&382024> 1<TOONI=INITRTT7/2>>

ALWAYS RH3 SELSE===EXIT

HICPCE=MICPC+1

<JUMP!ALCOND ! <RH3I«INIT&IDGO#4> | <RHI=INITETITT7/2>>

BRWRTE IMM,4

MICPCEMICPC+]

<MOVE!WRTEBR!IMM1<4>>

ALWAYS NTRS@

MICPC=MICPC+1

<JUMP L ALCOND ! <HTRSP-INITG3009%4> ! <NTRSR=INIT&T?77/2>>

INPUTS:

SP8 = RECEIVE CHARACTER
sP IBUS,LNOSHW,SP16 JREAD PASSWD SWITCH
RICPCEHICPC+1

<MOVE!SPX!IBUS!LNOSWi5P16>

A 108 ;s IF ALL ONES NO RLD ENABLED
MICPC=MICPC+1
<JUMP{ZCOND!<1ps~INIT&3000#4>1<195-INIT&T77/2>>

BRWRTE 1IMM,& $CHECK FOR ENTER MOP MODE
MICPC=MICPC+]

<MQVE!WRTEBR!IMM!<6>>

cup BR, SPp

MICPC=MICPC+}i

<SUBTC|BR!SPO>

z T 288 s IF EQUAL ENTER MOP
MICPC=MICPC+1
<JUMPLZCOND!<20$=INIT&3000%4>1<208~INIT&T777/2>>

BRWRTE B8R, SELA!SPt sREAD STATUS BYTE
NICDCEMICDCHS

<MOVE!WRTEBR!BRICSELA!SP1>>

BRSHFT $SHIFY IT RIGHT
MICPC=MICPC+1

<HOVE! SHF TBR! WRTLBR SELB>

BR1 RHX s MESSAGE WITH NO BUFFER ASSIGNED
MICPCEMICPC+1 a
<JUMP!BRICON! <RHX«INITG3IP00*4> ! CRHX~INIT&T77/2>>

BRSHFT ;SHIFT RIGHT AGAIN
MICPCxMICPC+1

<MOVE!SHFTBR}WRTEBRISELB>

BR§ RCVMp 3sDLE RECEIVED 1IN NORMAL MODE
MICPC=MICPC+1
<JUMP{BR1CON|<RCVM@=INIT&3000#4> L <RCVME=INIT&777/2>>

ALWAYS RK3 ;HANDLE MAINT MODE MESSAGE
MICPCaMICPC+1 .
<JUMPIALCOND I <RK3~INIT&3BG@*4> ICRKI=INLTELTI7/2>>

sP BR,DECA, SP4 3COUNT FOK NUMB OF COMPARES
MICPCEMICPC+1

<MOVEISPX!BHIDECAISP4>

9149

0141



DMC1t DDCMP PROTOCOL IMPLEMENTATION MACY{1 30(1046) 11=JUL=77 12318 PAGE 12+25 PAGE: @142

DDCNEW ,MAC 21=APK=77 10108 SELQSY~=-ROUTINETOCHECK SELECT AND QGSYNC AND DIDDLE LINE STATUS WORD
1795 915752 STATE  EM2
(1) dv1614 MICPCEMICPC+1 .
(1) @15752 oov746 <MOVEIWFTEBR! IMMICEM2=INITE777/2>>
1796 515754 ALWAYS REXIT
1) 801615 MICPCEMICPC+1 .
(1) ©15754 103422 <JUMPIALCOND ! <REXIT=INIT&3P00%4> | CREXIT=INIT&777/2>>
1797 915756 RCVM{: LDMA IMM, ISP11 $ADDRESS 5P11 IMAGE
) 601616 MICPCaMICPC+1
(1) ©15755 #3171 <MOVE!LDMAR!IMMIKISP11&377>>
1798 915769 MEM BR,DECA!SP11 3COPY SPil
(1) 01617 MICPC=MICPC+1
(1) #5768 62571 <MOVE!WRMEM!BR{<DECA}SP11>>
1799 #15762 LDMA IMM,NXTSP
1) 081622 MICPCEMICPC+1
(1) 815762 w18241 <MOVE!LDMAR! IMM!<NXTSP&377>>
1803 015764 sp MEMX|LDMAR, SELB, SP3 $COPY TO SP3
) 891621 MICPCAMICPC+1 :
(1) 815764 53223 <MOVE!SPX!MEMX]LDMAR} SELB!SP3>
1601 015766 MEMINC IMM,204 $RECEIVE DONE IMAGE
1) 81622 MICPCEMICPC+1
(1) 915766 B16604 <MOVE!WRMEM ! INCMAR| INM{<204>>
1802 ©15773 MEM BRILDMAR, SELA}SP14 3COPY LINK ADDRWESS TO NEXT INTE
1) 901623 MICPC=MICPC+1 .
(1) 15773 @72614 <MOVE!WRMEM!BRLDMAR|<SELA}SP14>>
1803 F15772 MEMINC IMM,0 : $ZERO THE FLAGS
1) 1624 MICPC=RICPC+1 )
(1) 915772 @164m@ <MOVE!WRMEM! INCMARS IMM!<@>>
1824 915774 se 1BUS, 10BA1, SP4 $GET BEGIN ADDRESS LOW
a)y . 601625 MICPCEMICPC+1 +
(1) 015774 @23144 <MOVE!SPX!IBUS!IOBA1!SP4>
1805 #15776 se 1BUS, I0BA2, 5P5 $AND HIGH BYTE
[§9] 081626 MICPC=MICPC+1
(1) 15776 223165 <MOVE!SPX]IBUS] IOBA2I8SP5>.
1806 16092 se MEMX { INCMAR, SUB, SP4 $SUBTRACT 70 GET COUNT
(1) 601627 MICPCEMICPC+1 .. .
(1) 216000 @57344 <MOVE!SPX{MEMX] INCMAR] SUB ! SP4>
1847 $16202 c 108 ;IF CARRY SET THEN NO CARRY}
(1) @01630 MICPCINICPC+1 B
(1) S16002 115232 <JUMPICCONDI<108=INIT&3000#4>1<108-INIT&T777/2>>
1808 ©16094 se BR,DECA, SPS jDECREMENT HIGH BYTE OF ADDRESS
1) #a1631 HICPCSMICPC+1
(1) B16P04 63165 <MOVE!SPX!BRIDECA{SP5>
1829 #16796 108: sP MEMX} INCMAR, SUB, SPS $SUBTRACT FOR COUNT
1) 991632 MICPCEMICPC+1 .
(1) ©B163¢6 P57345 <MOVE{SPX!MEMX] INCMAR] SUBSSPS>
1812 @16819 MEMINC BR,SELA!SPS ;COPY TO MEMORY LINK
1) 21633 MICPCEMICPC+1 T
(1) 216010 ¢76685 <MOVE ] WRMEM} INCMAR! BRI <SELA!SP5>>
1811 wW16812 , MEMINC BR,SELA!SP4
1) @s1634 MICPCEMICPC+H1
(1) ©16¥12 pT66o4 <MOVE{WRMEM! INCMAR]BRI<SELAISP4>>
1812 016214 BRWRTE  1MM,2
1) #1035 MICPC=MICPC+]
(1) 16914 @»0102 <MOVE!WRTEBR]IMM{<25>>
1813  A16016 LDMA IMM, NXTSP 3ADORESS NEXT INT STACK
() 841636 HICPCSMICPC+1 ’
DMCt1 DDCMP PROTOCOL IMPLEMENTATION MACY11 30(1046) 11=J0L=77 12318 PAGE 12-26 PAGE: @143
DDCNEW,MAC 21=4PRe77 13:08 SELQSY==ROUTINETOCHECK SELECT AND QSYNC AND DIDDLE LINE STATUS WORD
(1) 216016 212241 <MOVE!LDMAR! IMM}<NXTSP&377>>
1818 V1692¢ MEM BR, ADD!SP3
) 801637 MICPCEMICPC+]
(1) 916926 @62403 <MOVE!WRMEMIBR!<ADDISP3I>> -
1815  #169022 BRWRTE IMM, <¢MMEND=2>> $ADURESSEND OF INT STACK
) 431648 MICPCEMICPC+1
(1) 016622 54776 <MOVE!WRTEBRLIMM ] <CCHNHEND=2>>>
1816 916024 CHP BR, SP3 . 3 WRAP AROUND
1) polodl MICPCEMICPC+Y
(1) 216024 363363 <SUBTC!BRISPI>
1817 916925 z RMIFLP 3 IFYES== BRANCH
(1) 1642 . MICPCEMICPC+1 .
(1) V16026 115644 <JUMP!ZCOND I <RMIFLP=INIT&3I900%4> |<RMIFLP=INITE777/2>>
1618 ©16939 ALWAYS RMX1
1) 401643 HICPCEMICPC+1
(1) £16030 114645 <JUMPJALCOND { CRMX1=INITL3IBBO#4> | CRMKL=INITGTTT/22>>
1819 P#16232 RMIFLP: MEM IMM, INTSTK
) 891644 MICPCMICPC+1
(1) 916032 p¥2642 <MOVE!WRMEM! INMI<INTSTK>>
1820 916034 RMX1:
1821 916034 LOMA IMM,LRC
(1) 801645 MICPCEMICPC+1
(1) 16034 wila024 <MOVE!LDMAR! IMMI<LRC&377>>
1822 #16v36 BRWRTE IMM,5 $ INDEX TO NEXT BUFFER
) #1646 HICPCZMICPC+1 C )
(1) 916036 992405 <MOVE!WRTEBR} IMMI<5>>
1823 01604¢ sP BR,ADD,SP14 : sUPDATE COPY OF POINTER
1) 801647 . MICPCEMICEC+1
(1) ©16040 263814 <MOVE!SPX!BRIADDISP14>
1824 916942 BRWRTE IMM,STC JADDRESS OF WRAP AROUND POINT
1) 891650 MICPC=MICPC+1 h
(1) 516042 793479 <MOVE!WRTEBR!IMM{<STC>>
1825 ©i6A44 CHp BR,SP14 JWRAPAROUND?
(1) gd1651 MICPCEMICPC+]
(1) %16244 069374 <SUBTCIER!SP14>
1826 916346 z RMFLIP 11F YES===BRANCH
1) 771652 MICPCEMICPC+1
(1) $16346 115655 <JUMPIZCOND ! <RMFLIP=INITG3000%*4> | <RMFLIP=INITL777/2>>
1827 @160S0 MEM BR,SELA!SP14 $ELSE UPDATE THE POINTER
) 301653 MICPCIMICPC+1 -
(1) €16952 (62614 <MOVE!WRMEM!BR!<SELA{SP14>>
1828 916052 ALWAYS RMX
1) od1654 MICPCEMICPC+1
(1) #®16852 114656 <JUMPIALCOND ! <RMX=INIT&3IB00*4> I CRMX=INIT&T77/2>>
1829 816854 RMFLIP: MEM IMM,RCL1 3POUNT TO FIRST LINK
(1) 821655 MICPCEMICPC+1
(1) 016054 gy2825 <MOVE!WRMEM! IMM!CRCUL1>>
183¢ 816456 RMX¢ BRARTE  1%M,20 JMASK FOR INTERUPT PENDING
(1) ©¥91656 MICPCEMICPC+1
(1) 916056 pod42v CMOVEIWRTEBR ] IMM]<20>>
1831 216063 se DP, AORS, SP1 JUPDATE PORT STATUS WORD
1) F1657 MICPCRMICPC+1
(1) ™ed269 pbIidl <MOVE!SFX!DPJAURBLSPL>
1932 wio962 BRWRTE DP,<SELRLISP18> JREAD LINE STATUS WURD
(BB Baib6Y MICPCEMICPC+1

(1) #i6362 3hobld <MOVE!WFTEHRINPICKSELALISP10>>




DMC11 DDCMP PROTOCOL IMPLEMENTATION
21~APR-77 10308

DDCNEw ,MAC
1833 w16464

1)

(1) g167064
1834 9816960

)

(1) gi6vés
1835 P16L7

(1}

(1) 16079
1836 916972

(1)

(1) a16872
1837 ©16074

1)

(1) 816074
1838  @16075

)

(1) 810275
1839 C16109

1)

(1) »16109
1843 16162

1)

(1) 316102
1841 @¢16124
1R42 P161231%

1)

(1) 16104
1843 916196

(1)

{1} $idiéd
1844 016114

1)

(1) 316110
1845 @16112

1)

(1) 716112
1846 P16114

(1)

(1) 316114
1847 916116

1)

(1) @16116
1848 316123

1

(1) 916129
1849 216122

1)

(1) 216122
1850 €1612%

1)

iy wieizd
1851 916126

1)

(1) ©v16128
1852 316133

DMC11 DDCMP PROTOCOL IMPLEMENTATION
21-APR=T7 12:¢8

DDCNEW  MAC

o}

1)  §16130
1853 816132
(1)

(1) 9le132
1853 216134
«)

(1) 616131
1855 916136
1)

(1) 16136
1856 816142
(1)

(1) wie140
1657 ©16142
1)

(1) ©16142
1858 316144
1)

(1) 416134
18539 216146
(1)

(1) »1614o
186v  $16153
(1)

(1) ©1615¢
1861 e16152
1)

(1) 216152
1862 9016154
[SP]

(1) 916154
1663 p16150
)

(1) B1615%
1864 0316160
(1) P16160
1865

1te6 @1lol62
)

(1) 816162
1867 3161614
1)

(1) we16164
1868 416165
(1}

(1) 416166
1669 $16174
)

(1) Z16174
1572 916172
1)

1) 116172
1871 Me6t74

1)

201661
187¢15

PI1662
342489

BU#1663
194422

91664
a10154¢

©91665
643620

BP1666
260429

¥o1667
117176

661670
¢o2401

201674
P12241

€41675
853222

pY1676
216641

881677
592574

#1728
310241

201721
#6264z

821782
392776

8v1703
362369

831704
1157827

291705
BuZ4n2

£41726
562499

aa1707
330429

BB1713
$63701

61711
116342

Be1712
210171

PO1713
843231

241714
£63071

821715
B34a1

821716
063319

GEiTiT
144415
301720
200424

201721
362220

621722
Bod409

©41723
$62227

201724
223749

231725

MACY11 38(1046) 11-JuLe=7T7 {2118 PAGE 12~27 PAGE:
SELQSY=~ROUTINETOCHECK SELECT AND QSYNC AND DIDDLE LINE STATUS WORD
BR4 FLUSH $IF CLEAR ACTIVE SET=~=FLUSH
MICPCZMICPC+H1

RM1:

NTHRES?

ERRXX:
NTRS@Z:

NTRS1:

<JUMPIBRACON! CFLUSH=INIT&3POO*#4> L CFLUSH=INIT&777/2>>
STATE  RCVA

MICPCENICPC+1

<MOVE!WRTEBR! IMM}<RCVA=INIT&777/2>>

ALWAYS REXIT )

MICPCEMICPC+L
<JUMP!ALCOND!<REXIT=INIT&30900%4> | CREXIT=INIT&777/2>>
LDMA IMM, ST

MICPCEMICPC+]

<MOVE!LDMARLIIMMI<STE377>>

SPBR MEMX, SELB,SPR

MICPCEM1CPC+1

<MOVE!SPBRX!MEMX!SELB!SP@> -

BRWRTE BR,ADD!SP@ JSHIFT LEFT
MICPCEMICPC+1

<MOVE!WRTEBR!BR!<ADD!SP@>>

BR4 OVRRUN

MICPCEMICPC+1

<JUMP!BR4CON] COVRRUN=INIT&3000#4> ! COVRRUN=INIT&TT7/2>>
BRWRTE IMM,1

MICPCEM1CPC+1

<MOVE!WRTEBR!IMMi<1>>

LDMA IMM, <CRTHRS+3>>
MICPCE=MICPC+1
<MOVE!LDMAR) IMM! <<RTHRS43>&3771>>
MEMINC IMM,9

MICPCEMICPC+1

<HOVE ] WRHEN] INCHAR] LHH I85>
MEM BR, SELB
MICPCEMICPC+1
<MOVE!WRHEM!BRI<SELB>>

LOMA IMM, NXTSP
MICPCEMICPC+1

<MOVE!LDMAR} IMM{<NXTSP&377>>
LDMA ~  MEMX,SELB!SPX!SP@
MICPCEMICPC+1
<MOVE!LDMAR!MEMX | <SELBE!SPX}SPa>>
MEMINC 1IMM,201

MICPCEMICPC+Y
<MOVE!WRMEM! INCMAR! IMM}<201>>
MEM IMM, <CRTHRS>>
MICPCEMICPC+{

<MOVE! WRMEM} IMM] <<RTHRS>>>

LDMA IMM,NXTSP

MICPCEMICPC+1
<MOVE!LDNARIIMMISNXTSP&3I7T>>
MEM IMM, INTSTK
MICPCE=MICPC+1

<HOVEIWRBEM] IM#i<INTSTR>D
BRARTE IMM,<CMMERD=2>>
MICPC&MICPC+}
<HOVE!WRTEBRY IMM | <<KMMEND=2>>>
CHP BR,SPB

7ASSUME QUEUE WRAP AROUND

MACY11 3P(1046) 11-JUL=77 12318 PAGE 12-28 PAGE?
SELQSY==ROUTINETOCHECK SELECY AND QSYNC AND DIDDLE LINE STATUS WORD

NTRS2:

SNAK:

SNAK1:

SNAK2:

]
EMTRIG?

MICPCSMICPC+1

<SUBTC {BR}SPO>

z © NTRS2 $1T DID WRAP AROUND
MICPCEMICPC+1

<JUMP!ZCOND I <NTRS2~INIT&3000#4> L<NTRS2=INIT&777/2>>

BRWRTE  IHM,2 3OFFSET TO NEXT PAIR
MICPCZMICPC+1
<MOVE!WRTEBR! IMM|<2>>
MEM BR,ADD}SP@
MICPC=MICPC+1
<MOVE!WRMEMIBR!<ADD1SPO>>
BRWRTE IMM,28
MICPCEZMICPC+1
<MOVE}WRTEBR) TMM!<20>>
SPBR BR, AORB, SP1
MICPCIMICPC#+}
<MOVE!SPBRX!BRIAORBISP1>
BRO TAB} 3FLAGGED BY ERROR TYPE
MICPC=M1CPC+

<JUMPIBROCON! <TAB1=INITG3000%4> 1 <TABL=INIT&T77/2>>
LOMA IMM,ISP11 ’
MICPCIMICPC+1
<MOVE!LDMAR!IMMI<ISP11&377>>
sp MEMX, SELB, P11
MICPCEMICPC+]

<MOVE! SPXIMEMX|SELBISP11>

sp BR, INCA, SP11
MICPCEMICPC+1
<MOVEISPX!BR)INCAISP11>
BRWRTE IMM,1 JUNNUMB PERING BIT TO BR
MICPCEMICPC+1 .
<MOVE!WRTEBR| MM <{>>
sp BR, AORB, SP10
MICPC®MICPC+1
<MOVE!SPX!BRIAORB!SP10>
ALWAYS FLUSH

$UPDATE QUEUE POINTER

3 INCREMENT MSG EXPECTED

JUPDATE LINE STATUS WORD

FICPC=RICACH1
<JUMPJALCOND | <FLUSH=INIT&300@#4> ! <FLUSH=INIT&?777/2>>

BRWRTE IMM,24
MICPC=MICPC+1

<MOVE!WRTEBR{ IMM!<24>>
QUTPUT BR,<SELB!OBA1>
MICPCxMICPC+1
<HMOVEIWROUT!BR!<SELBJOBA1>>
BRWRTE IMM,8

MICPCE=MICPC#1

<MOVE!WRTEBR} IMM|<@>>
OUTPUT BR,<SELB!OBA2>
KICPCEMICPC+1
<MOVE!wROUT!BRI<SELBIOBA2>>
SPER 1BUS,BMH873,5P0
MICPCZMICPC+1
<MOVL!{SPBRX!IBUSIBM873iSPE>
OUTPUT BR,SELB!OUTDAL
MICPC=MICPC+1

$READ BMg73 ADDRLSS===~

3SET UP LUW BYTE OF ADDRESS

2144

2145



DMC31 DDCMP PROTOCOL IMPLEMENTATION MACYt4 30(1946) 11=-JUL=77 123118 PAGE 12-29 PAGE®

DOCNEW ,MAC 21 =APR=77 10:08 SELQSY-=-ROUTINETOCHECK SELECT AND QSYNC AND DIDDLE LINE STATUS WORD
(1) 116174 ©62222 <MOVE!WROUT!BR!<SELB!OUTDA1>>
1872 916176 BRWRTE 1MM,366 sHIGH BYTE BASE FOR ROM BOOT
) 821726 MICPCBMICPC+]
(1) 216176 #0766 <MOVE! WRTEBR! IMM|<366>>
1873  ¥16209 QUTPUT BR,SELB!OUTDA2 '
) 201727 MICPCEMICPC+1
(1) ©#16208 ©62223 <MOVE!WROUT{BR!<SELBIOUTDA2>>
1874 ©16202 EM6: BRWRTE IMM, 2% 3MASK FOR TIMER AND ALSO TO START -NPR
(1) Y1732 MICPCEMICPC+1
(1) 316202 ©93821 <MOVE!WRTEBR{IMM}<21>>
1875 816204 ouT BR,<SELB}0BR>
) 861731 MICPCZMICPC+1
(1) 816204 061231 <MOVE!WROUTX!BR!<SELB10BR>>
1876 ©16246 ouT BR,<SELB}ONPR>
1) 031732 MICPC=MICPC+1
(1) #162v6 A61230 <MOVE!WROUTX!BR!<SELBIONPR>>
1877 wi621a EM1g BRWRTE IBUS,NPR 3READ NPR CONTROL
) 331733 MICPCSMICPC+]
(1) H16219 128600 <MOVE!WRTEBR! IBUS] <NPR>>
1878  £16212 BRO CKTINE
1) #1734 MICPCZMICPC+1
(1) w16212 182372 <JUMPIBRQCONI<CKTIME~INITG3000%4> ! <CKTINE=INIT&T77/2>>
1879 916214 MEMADR  RM1 3IF NPR DONE
1) 841735 MICPC=MICPC+1 : '
(1) 916214 PY20662 <MOVE!WRMEM ! <RM1=INIT&777/3>>
1889 916216 ALWAYS ACLOW .
(1) 901736 MICPCEMICPC+1
(1) ¢16216 192765 <JUMPJALCOND { <ACLOW=INITE3000#4> ) CACLOW=INIT&L777/2>>
1881 #16220 TABUPD: SPBR 18US, RCVCON, SPO JREAD RECEIVER CONTROL REG
1) Y1737 MICPCZMICPC+1 .
(1) 916220 ©23640 <MOVE | SPBRX! IBUS}RCVCONLSPO>
1882 16222 BRWRTE BR,ADD!SP@ $SHIFT LEFT
(1) PV1742 MICPCEMICPC+1
(1) 916222 262400 <MOVE!WRTEBR!BR!<ADD{SP0>>
1883 16224 BR7 IDLE $RECEIVE ACTIVE~~IDLE
) 01741 MICPCEMICPC+]
(1) 016224 103445 <JUMPIBR7CON!<IDLE-INITG3000™4> | CIDLE~INITGT777/2>>
1884 $£16226 TAB1;  LDMA IMM, IMG1D
) 801742 MICPCSMICPC+1
(1) 916226 812156 <MOVE ! LDMAR! IMM{<IMG10&377>>
1885 116233 BRWRTE IMM,2
1) 561743 MICPCZMICPC+1
(1) 916238 9avds2 <MOVE}WRTEBR] IMM1<2>>
18P6 16232 MEMIKC BR,AANDB|SP1@ :SAVE BIT 1 OF SP10
1) co1744 MICPCEMICPC+1 -
(1) 016232 ©76670 <MOVE ! WRNEM! INCMAR}BR} <AANDBISP19>>
1887 916234 MEMINC BR,SELALSP{1 3SAVE SP11
1) ve1745 MICPCaMICPC+1
(1) 16234 BT6611 <MOVEIWRMEN ! INCMARIBRI<SELA!SP11>>
1883 916236 MEMINC BR,SELA!SP12 3SAVE SP12
) 821746 MICPCxMICPC+1
(1) w16236 y¥To612 <MOVE!WRMEM ! INCMAR} BRI <SELAI8P12>>
1689 816242 MEMINC BR,SELAISP17 ;SAVE SP17
(1 291747 MICPCEMICPC+1
(1) 216248 876617 <MOVE! WRMEM! INCMAR}BR| <SELA!SP17>>
189@ 3
DMC11 ODCMP PROTOCOL IMPLEMENTATION MACY11 30(1046) 11~JUL=-77 12818 PAGE 12-39 PAGE:
DDCNEW MAC 21=APR«T7 12108 SELQSY=~ROUTINETOCHECK SELECT AND QSYNC AND DIDDLE LINE STATUS WORD
1R31 B16242 STATE  RB2 sNOTE: THE BRG CANNUT BE CHANGED FROM THIS
1) 911750 MICPCEIMICPC+1 ’
(1) D16242 BJ2461 <MOVE!WKTEBR| IMM}<RB2=INIT&TT7/2>>
1892 ;POINT UNTIL THE BRANCH TO RB®
1893 16244 cHP BR,SP3
(1 w1751 MICPCERICPC+1
(1) £16244 p6263 <SUBTCIBRISP3>
1894 ¥16236 z ©  IDLE
(1) 81752 MICPCEMICPC+1
(4) 16246 141435 <JUMP!ZCOND!<IDLE-INIT&3P00#4> | <IDLE-INIT&777/2>>
1835 ;
1896 316258 sP MEMX, SELB, SP13
(1) 201753 MICPCEMICPC+1
(1) #1625 043233 <MOVE!SPX!MEMX!SELB!SP13>
1897 L16252 PSTATE TBU1 ' ;MEW PORT STATE ADDRESS
(1) #1252 MEM IMMN, <<TBU1=INIT&777/2>>
(2) po1754 MICPCEBMICPC+1
(2) 16252 #92775 <MOVEWRMEM! IMM!<<TBU§=INIT&777/2>>>
1898 16254 sp IMM, 4,SP4 7INITIALIZE CQUNT
1) 291755 MICPCEMICPC+1
(1) %16254¢ po3004 CMOVE!SPXIIMMI4ISP4>
1899 sNOTEs FIRST 6 RAM LOCATIONS ARE NOT WRITIEN
1990 3TO CORE TABLE, )
19¢1 016256 LDMA IMM,BASE JMAR NOW POLNTS TO BASE
(1) 201756 MICPCaMICPC+1 :
(1) 16256 §123817 <MOVEILDMAR! IMM!1<BASE&377>>
1902 216269 ALWAYS RBg ;THE BRG MUST BE PRESET TO STATE RB2
(1) 301757 MICPCEMICPC+1
(1) $16260 174443 <JUMP!ALCOND ! <RB@=INIT&3000%4>}<RBE=INITL777/2>>
19¢3 216262 EC23 BRWRTE 1MM,2 3 INCREMENT COUNT/TEST
(1) 001762 MICPCXMICPC+1 .
(1) 016262 223402 <MOVE!WRTEBR INM{<2>>
1994 116264 sp BR,ADD, SP4
1) 001761 MICPCEMICPC+1
(1) #16264 ©€63004 <MOVELSPX!BRIADD!SP4>
1945 ©B16266 sp 18US, I0BAY, SP@ 3POINT TO NEXT ADDRESS
1) AA1T62 MICPC2MICPC+1 v
(1) ®16266 23142 <MOVE!SPX|IBUS}I0BALISPO>
1906 ©16272 OUTPUT BR,ADD!OBA}
1) 281703 MICPCEMICPC+1
(1) 916278 B622a6 <MOVEIWROUT!BR!<ADD}OBA1>>
1997 16272 sP 18US, I0BAZ, SPO
(1) #41764 MICPCSMICPC#+1
(1) 616272 523169 <MOVE!SPX!IBUS!IOBAZISPO>
1948 016274 OUTPUT BR,AC1OBA2
1) Bi1765 NICPCEMICPC+1
(1) v162734 w62107 <MUVE!WROUT!BRI<ACI0BA2>>
1967 210276 c TABMXT
() bu1766 MICPCEMICPC+1
(1) 416270 145373 <JUMPLCCOND!<TABMXT=-INIT&L3000*4> I <TABMXT=LINLT&TTT/2>>
1914
1911 <1639¢ ECX: BHKWRTE BRILDMAR,SELAISP4 JREAD COUNTER
(1) 3721767 MICPCEMICPC+1
(1) 316304 3706214 <MOVEIWKTEBRIRRILDMAR! <SELA!SP4>>
1912 16387 BR7 208 ;ALL DONE

(i) $ai7id MICPC=MICPC+1

o148
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DMC11 DOCMP PROTOCOL IMPLEMENTATION
21=APR=77 10128

DDCNEW MAC
(1) vie3s2
1913 916304
()
(1) ©163m1
1914 516306
1)
(1) 816386
1915 #1631
(1)
(1) ®16310
1916
1917 ©16312
1)
(1) ©16312
1918 816314
)
(1) ©16314
1919 816316
1)
1) $16316
1922 #1632¢
(1)
(1) 216329
1921
. ABS, 516322

117774

891771
356222

BBi772
856223

8p1773
104641
d1774
210162

201775
w62613

ge1776
114662

o177

262000
Avaral

290

ERRORS DETECTED: 8

,DDCMP /CRF /D53 CRF _DMCNEW, LOW, DDCNEW
RUN-TIME: 5 8 @ SECONDS
RUN-TIME FATIO:

€K

MACYI1 32(1846)

CORE USED:
1608

DZDFG

DZDMG, P11
1669
1674 116322

70/1325,1
{11 PAGES)

11=JUL=77

22-APR=77 09:29

123114

MACY11 308(184b) 11-JUL=77 12218 PAGE 1231 PAGE®
SELQSY=-ROUTINETOCHECK SELECT AND QSYNC AND DIDDLE LINE STATUS WORD

2082

81400

CJUMP!BRTCON!<208=INIT&30AG#4>1<206-INIT&777/2>>

OUTPUT MEMX! INCMAR,SELBLOUTDAL $STURE COUNTS OF ERRORS
MICPC=M1CPC+1

<HOVE! WROUT ! MEMX | INCMAR! <SELBIQUTDA1>>

OUTPUT HEMX!INCMAR,SELBJOUTDA2

MICPCZMICPC+)

<MOVE!WROUT!MEHX] INCMAR{<SELBJOUTDA2>> .

ALWAYS RKg

MICPCaMICPC+)

<JUMPIALCOND | <RKB=INIT&3000#4> <RKB=INIT&777/2>>

LDM2 IMK:DPRTST
MICPCEMICPC+1
<MOVE!ILDMAR!IMM!<PRTST&377>>
MEM BR,SELA!SP13
MICPC=MICPC+{
<MOVEIWRMEM!BR!<SELASP13>>
ALWAYS RMi

MICPC*MICPC+1
<JUMP!ALCOND{<RM1=INIT&3p00#4> L <RM1-INIT&T77/2>>
$ZERO

MICPCEMICPC+1

8000002

<END

PAGE 35 . PAGE:

GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

02809
22900

HIMAPS JHIGH SPEED (LOCAL) MICRO=CODE

9148
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206088

V38802
189009
323400
gase29
d42000
8600290
2603900

#2099
212089
714222
893400
cdtaee
361402
202029
26424020
223202
803480

3002093
ov0222
€83249
¥30269
poe389
883329
200343
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P00 290
PUPA4Y
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73109
pav12d
#oul 10

204¢92
Glotpd
$14903
201009
ga1d0e
899402
892400
032142
373082
©¥3440

MACY11 30(1046) 11-JUL=77 12125 PAGE 1 PAGE: gi52

+TITLE DMCeli MICROPROCESSOR INSTRUCTIONS
«SBTTL MACRO DEFINITIONS

H

+SBTTL REVISION 20
+SBTTL FEBRUARY 25, 1975
«SBTTL

+SBTTL REVISION 2%
+SBTTL BARCH 18,1978

+SBTTL NEW CSR BOARD CHANGES

«SBTTL

+SBTTL HARVEY M, SCHLESINGER

H
«SBTTL COPYRIGHT 1975 DIGITAL EQUIPMENT CORPORATION

H

MACY11 30(1046) 11=JuL-77 12325 PAGE 1~-1
COPYRIGHT 1975 DIGITAL EQUIPMENT CORPORATION

NEn=0

sMICROPPOCESSOR INSTRUCTION WORD DEFINITIONS

MOVE=9 3OPCODE MOVE

JUMP21000090 3OPCODE JUMP

1BUS226/00 :SOURCE IBUS

IMH=3 JSOURCVE IMMEDIATE

MEMX= 40080 3 SOURCE MEMORY

BRX=600080 :SOURCE BR

BR=60629 3SOURCE BR

DPz6Y000 3SOURCE BR

LDMAR=10000 $MA=LOAD' MAR LO

INCMAR=14000 3MA=INCREMENT MAR

WRTEBR=428 ;DEST=WRITE BR

WROUTX=1000 $DEST=EXTENDED IBUS

SHFTBRe1409 3DEST=SHIFT BR LEFT

WROUT=2000 $DEST=WRITE OUTPUT

WRMEM=2400 $OEST=WRITE MEMORY

SPX=3900 3DEST=WRITE SP

SPBRXz3400 sDEST=WRITE SP AND BR

$FUNCTIONS

SELA=z200 sFUNCTION=SELECT A

SELB=220 3FUNCTION=SELECT B

AORNB=240 JFUNCTION=A OR KOT B

AANDB=z2690 JFUNCTION A AND B

AORB=300 sFUNCTION=A OR B

AXORB=z32¢ JFUNCTION A XOR B

SUB=340 3 SUBTRACT ;
SUBTC=360 3FUNCTION« TWOS COMPLEMENT SUBTRACT

ADDz2 $ADD A+B

ADDC=2¢ 1 A+B+CARRY

SUBC=49 1A=BeC

INCAa6D 3 INCREMENT A

AC=100 ;A PLUS CARRY

ARz120 :A PLUS &

AAC=140 :A PLUS A PLUS C

o] E im &

3END FUNCTIONS

5 DECRERERT A

PAGE1=4000

PAGE2=11000

PAGE3®14008
CCOND=10uD 3CONDITION C
ZCOND=1400 3CONDITION Z
RLCOND=400 JALWAYS
BPOCONZ20AR 3JCONDITION BR@
BR1CON=2400 3CONDITION BR1
BR4CON=3P0BY 3COKDITION BR4
BRICON=3400 $CONDITION BR?

PAGE:

9153
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DMCHGH ,MAC

255

DMC~11 MICROPROCESSOR INSTRUCTIONS
21=APR=77 10:16

DMCHGH ,MAC

257
258
259
260
261
262
263
264
265%
266
267
268
269
2]8
27
272
273
274
275
276
277
278
279
289
281
282
283
94
28%
246
287
268
289
298
231
292
293
294
295
296
297
298
299
308
gt
322
303
324
308
3ve
3nl

21=APR=77 193116

193vee

202200

180€09
189020
142040
104600
102100
109129
196140
100160
130209
190220
000030
Bv06206
pod0140
800160
800190
o¢e122
350280
990229
d09242
P00260
6oBlge
0P0320
pOR340
BVB360

gveovd
POALI1
2020692
£90093
ELDEST
390695
000ee6
savee?
oveete
geoeLl

800002
808093
890826
200027
Buaeod
802205
$00d12
so2011
900012
P90013
#8301 4
92417

MACY11 34(1046) 131=-JUL=77 12325 PAGE 2 PAGEY
MICRO INSTRUCTION DEFTNITIONS

+SBTTL MICRO INSTRUCTION DEFINITIONS

+»SBTTL BRANCH INSTRUCTIONS
H
JUMP=1000060 3JUMP OP CODE
H
H
H
H
H
i
4
«SBTTL INDEXED BRANCH INSTRUCTIONS
i
i
i
H
H
4
i
«SBTTL MOVE INSTRUCTIONS
;
MOVEs® $MOVE OPCODE s
P
;
i
iV
H
H
H
i
i
H
H
i
i
H
H
i
MACY11 30(1046) 11=JUL=77 12325 PAGE 3 PAGE®

INPUT/QOUTPUT ASSIGNMENTS

+SBTTL 1NPUT/OUTPUT ASSIGNMENTS
1 IBUS ASSIGNMENTS )

INCON=E+100400 ;IN CONTROL CSR
MAINZ20+100000 sMAINTAINENCE REGISTER
OCON=42+100000 ;0UT CONTROL CSR
UBADDR=60+100000 7UNUSED
PORT1%120+10¢8000 JCSR4
PORT2=120+100000 3C5RS
PORT3I*{49+102000 ;CSR6
PORT4®160+100000 7CSRY

NPR=2006+100000 $NPR CONTROL
UBBRR22¢+109000 3BR{INTERRUPT)CONTROL
INDAT1=0 s INBUT DATA LOw BYTE
1INDAT2=20 2 INPUT DATA HIGH BYTE
IOBA{=149 ;OUTPUT BA LOW BYTE
10BA25160 ;OUTPUT BA HIGH BYTE
11BA1®108 ;INPUT BA LUW BYTE
I11BA2=120 ; INPUT BA HIGH BYTE
RCVDAT=2¢0 ;RECEIVE DATA
TMTCON=220 3IMTR CONTROL
RCVCONZ240 sRCVR CONTROL
MODEM=269 3MODEM CONTROL
SYNREGz 390 $SYN REGISTER
LNOSWz320 jLINE NUMBER SWITCH
BM873334¢ ;BM873 ADDRESS
LUMAIN= 368 sLINE UNIT MAINTAINENCE

;0BUS ASSIGNMENTS
JEXTENDED OBUS

OINCON=® 3 IN CONTROL CSR
OMAINE] sMAINT

O0CONa2 ;0UT CONTROL CSR
OUBADD=z3 ;UNUSED

OPORTia4 3:CSR4

OPORT235 3C8R5

OPORT3=6 - ;CSRé

OPORT4=7 ;CSR7

ONPRz18 - ;NPR CONTROL

0BR=11 3BR CONTROL
JUNEXTENDED OBUS

QUTDA1=2 ;OUTPUT DATA LOW BYTE
OUTDA2=3 7OUTPUT DATA HIGH BYTE
0BA126 ;OUTPUT BA LOW BYTE
OBA2=z7 ;OUTPUT BA HIGH BYTE
IBA1s4 sINPUT BA LUW BYTE
18A225 ;INPUT BA HLIGH BYTE
TMTDAT=19 3TMTR DATA

OTMTCO=11 3 TMTR CONTROL
OPCVCU=12 $RCVR CONTRUL
OMODEM=13 $MODEM CONTROL
SYNCal4 $SYN REGISTER

OLUMANZ17 sLINE UNIT MAINT,

0154

215%



DMC=11 MICROPROCESSOR INSTRUCTIONS MACY11 30(1046) 11-JUL=77 12325 PAGE 3-1 PAGE: 91586
DMCHGH MAC 21=APR=77 10:16 PROTOCOL DEPENDANT MACROS

339 «SBTTL PROTOCOL DEPENDANT MACROS
316
323
328
332
336
342
348
343 177717 MICPC=177777 $INIT MICRO PC
352

o e us e v W

DMC-11 MICROPROCESSCR INSTRUCTIONS MACY11 30(1046) 11~JUL-77 12325 PAGE 5 PAGE: @157
HILOW,MAC 43-DeC-76 16316 DHC13i DDCMP MICRO CODE ASSEMBLED FOR USE WITH THE M8201 LINE UNIT

352 LSBTTL DMCi1 DDCMp MICRO CODE ASSEMBLED FOR USE WITH THE M8201 LINE UNIT
353 cIgeDd LOws=0

B
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358
359
369
361
362
363
Jod
365
366
3In?
368
369
372
3
372
373
374
3715

DMC11 DDCMP PROTOCOL IMPLEMENTATION

ODCHGH (MAC 21=APR=T7 10316

3N
378
379
382
38t
382
383
334
385
386
387
388
389
292
391
392
393
394
395
396
397
398
399
429
401
492
423
404
40S
406
el
498
493
419
411
412
13
414
415
4106
417
418
419
420
421
422
423
424
425
426
427
428
4293
430
431
432

PLITIT
800401
990002
00903
ToL96
000087
900018
2011
900012
800013
PDRO14
520018
PPOR16
p0Bo17
Pova22
250023
00024
62231
[LIEXT
890043
092054
6p09SS
533062
263957
PVOQTO
800071
voee??
#2105
229113
gue121
per127
809135
#2143
810151
020152
#8153
V2154
V63155
602156
BUd157
800160
J6e161
200162

029164

Be167
magi7
nantl2
£es173
208174

MACY1{ 3¢(1046) 11=JuL=77 12825 PAGE 6
LMC11 DDCMP MICKO CODE ASSEMBLED FOR USE wITH THE M8201 LINE UNIT

»TITLE DMC11 DDCMP PROTOCOL IMPLEMENTATION
.SBTTL VERSION @0R FEBRUARY 26,1975

+SBTTL

.SBTTL HARVEY M,

+SBTTL

SCHLESINGER

«SBTTL COPYRIGHT 1975, DIGITAL EQUIPMENT CORPORATION

«SBTTL

+SBTTL VERSION veB

MARCH 17,1975

«SBTTL CSR AND MICROPROCESSOR CHANGES

«SBTTL

+SBTTL VERSION @eC

NOVEMBER 6, 1975

+SBTTL RETRANSMISSION CHANGES

«SBTTL

«SBTTL VERSION @@D

DECEMBER 3,1975

«SBTTL TRANSMIT DONE CHANGES

+SBTTL

+SBTTL THE LATEST MODIFICATIONS WERE ADDED ON3

«SBTTL

NOVEMBER 16, 1976

MACY11 30(1046) 11-JUL-77 12125 PAGE 6~1
MICROPROCESSOR MAIN MEMORY ASSIGNMENTS

«SBTTL MICROPROCESSOR MAIN MEMORY ASSIGNMENTS
;ALLOCATION OF MICROPROCESSOR MAIN MEMORY

NAKSR=Q
NARST=NAKSR+{
REPSRENAKST+1
REPST®REPSR+1
NP=REPST+3
NTLRaNP+1
NHDRSNTLR+1
NDATRENHDR+1
NTLSaNDATR+1
NHDSSNTLS+1
NDATSaNHDS+1
REPCSENOATS+E
REPCRBREPCS+1
BASESREPCR+1
SRCaBASE+3
ERC=8RC+1
RCL1=ERC+1
RCL28RCL1+5
RCL38RCL245
RCL4=RCL3+5
PCLS=RCL4+S
RCL6&RCLS+5
RCL73RCL64S
STCxRCLT74+5
ETCmSTC+1
TML1=ETCa1
TML23TML1+6
TML38TML2+6
TML4xTML3+6
TMLSsTHL4+6
THMLSE=TMLS+6
TMLT=THML6+6
TMLBETML7+6
T=TMLE +6
5T=T+1
ISP17%8T+1
IMG1921SP17+1
IMG1i®IMG1R+41
IMG12%]IMG18+1
IMG14%IMG12+1
ING16ZIMGL4+1
IMGY7SIMGI6+1
TYPTABZIMG]7+1

TYPSTTRTYPTAB+2

BCETYPSTT+3
ISP113BC+2
1SP1221SP1]+1
IECONSRISP1241
KTHRSZINCONS+|

$HAKS RECD==DYNRMIC

$NAKS TMTED==DYNAMIC

jREPS RECO==DYNAMIC

JREPS TMTED==DYNAMIC

3JCONSTANT @

31NAKS»NSG NO BUFFERS CUMUL,

jNAKS=MSG HEADER BAD

JNAKB=DATA BAD

JNAK SENT =-=NO BUFFERS

3NAK SENT BAD HEADER

3NAK SENT BAD DATA

JREPS BENT CUMUL

JREPS RECD CUMUL
$CORE TABLE BASE ADURESS
38TART OF INPUT CHAINe<NEXT RECV DONE
3END OF INPUT CHAIN
JRECEIVE LINK #1
; - L] 2
] L] - %3

;START OF OUTPUT CHAIN--=NEXT TMT DONE
FEND OF TRANSMIT CHAIN

JTRANSMIT LINK 43

i "2

it ST

;TYPE FIELD
;SUBTYPE FIELD
3MSG ACKED IMAGE
;IMAGE OF BIT i OF SP1@
3 IMAGE OF SP11
3 IMAGE OF sP12
: IMAGE OF SP14
3 IMAGE OF 8P16
; IMAGE OF §P17
JTYPE TABLEwew
;72 TYPE TABLE KEP

1713 0" " NAK
174 " *  START
375 " " STACK

H

3
JRECEIVE BYTE COUNT
3SP11 1MAGE

$SP12 IMAGE

;18 CONTROL CSR IMAGE
tRECY THRESHOLD LINK

PAGE:

PAGE:
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DMC11 DDCHMP PROTOCOL IMPLEMENTATION MACY11 30(1P46) 11=JUL=77 12125 PAGE 62 . PAGE: 1169

DDCHGH  MAC 21-APR=77 12116 MICROPROCESSOR MAIN MEMORY ASSIGNMENTS
433 $ALL LOCATIONS FROM 28@ ON ARE NOT WRITTEN OUT DURING A TABLE UPDATE .
434
435 899219 TABST=210 $TABLE UPDATE STATE
436 269211 PRTST=TABST+1  3PORT STATE
437 209240 NXTINT=240 JNEXT INTERRUPT POSITION
438 880241 NXTSP=RXTINT+1 JEWD OF INTERUPT CHAIN
439 po0242 INTSTK=NXTSP+] ;STACK OF INTERUPTS
430 PEELYF] HMEND=468 $MAIN MEMORY END
DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY11 30(1046) §1=JUL=77 12325 PAGE 6+3 PAGE: 9161
DDCHGH ,MAC 21=APR=77 10116 SCRATCH PAD ASSIGNMENTS
442 +SBTTL SCRATCH PAD ASSIGNMENTS
443 829239 SP0=0  ;SPP===SCRATCH REGISTER
144 208031 SP121  ;SP1===PORT STATUS WORD
415 3BIT ASSIGNMENTS
446 3BIT@==INIT MODE
247 }BITie=SEC STATION SELECT(UNUSED)
448 3BIT2=-=NO BUFFER ASSIGNED IN BOOT MODE
449 3BIT3==DLE RECEIVED WHILE NOT IN MAINT MODE
458 $BIT4-~INTERRUPT PENDING
451 3BIT6==DISCONNECT ERROR
452 3BIT7-=B00T MODE
453 [LETLY) SP2m2  ;SP2=e=TRANSMIT STATE POINTER
454 PELTTE] SP3=3  3SP3-==RECEIVE STATE POINTER
455 pIo0VE SP4m4  ;SP4e=<=END RECV ADDRESS
456 843005 SP5=%  ;5PSeeeEND RECELVE ADDRESS
457 'YELITY SP6z6  ;SP6=-~END TRANSMIT ADDRESS
458 302007 S$P737  ;SP7w=~END TRANSMIT ADDRESS
459 408010 5P10%10 ;SP1¢e==LINE STATUS WORD
160 3BIT ASSIGNMENTS
461 3BIT@--UNNUMB PENDING
462 3BIT1-=MESSAGE IN PROGRESS
463 1BIT2-=LINE HAS GONE IDLE
364 $BIT3-=START RECEIVED
165 $BIT4==CLEAR ACTIVE ON END
466. ;BITS==START MODE
467 1BIT6==HALF DUPLEX
468 §BIT7-=0K TO SEND
169 BodB11 SP11311 ;SP1ie==R FIELD
470 690012 5P12312 H FIELD
471 802013 sP13=13 TYPE
472 PuB014 SP14=14 RECEIVE LINK IMAGE
473 roavLs SP15=31§ TIMER ENTRY===NUMBER OF ONE SECOND TICKS

474 Bouvo16 SP16%16 POINTER TO TMT LINK COPY IN MAIN MEM
175 590017 5P17817 ;SP17-=LAST MESSAGE ACKNOWLEDGED



DMC11 ODCMP PROTOCOL IMPLEMENTATION

DDCHGH 4 MAC 21+APR=77 10@:16
471
478
179
489
491
482
483
4814 B16322
485 #16322
1) 02000
(1) 916322 863220
486 916324
o) [-ZrI T3]
(1) €1632§ 063223
487 £16326
1) P02082
(1) 16326 p63237
498 816330
1) [TLIT¥]
(1) 816330 gol2en
489 816332
) [PTL.T1
(1) 616332 261202
499 916334 )
1) 262005
(1) 216334 pa3370
491
492 216336
) 200906
(1) ©16336 263139
493
494 216349
1) 6199007
(1) €16343 76423
495
496 $16342
1) ¢00210
(1) 216342 $63060
497 ¢16344
1) 203011
(1) 816344 141413
498 B16345
) Bpo0R12
(1) 616346 130400
499 #1635@
(1) 302213
(1) Zz16350 @83401
500 816352
(1) p9oe14
(1) 616352 863231
S91 216354
) PEBOLS
(1) 916354 063232
542 916356
) 388016
(1) 16356 312162

DMC31 DDCMP PROTOCOL IMPLEMENTATION

DDCHGH ,MAC 21=APR=77 13116
S03 Z16362
1) 888017
(1) €1636¢ BP626
Sv4 216362
(1) 600022
(1) 916362 262234
545 16364
(1) 8408221
(1) 916364 816493
586 216366
(1) 820622
(1) @10366 Pe2402
s¢? 716370
1) #4P0323
(1) €1637¢ 857235
568 916372
1) 800024
(1) 316372 p16426
549 €16374
) 370925
(1) 516374 916487
$13  §16376
1) 800026
(1) 16376 £16421
511 916409
() o027
(1) 916404 @18210
512 €16402
(1) eto402
2) 268018
(2) 916422 516460
5313 ¢16404
(1) 816404
€2) 899031
(2) ¥16404 216533
514 216485
1) 480932
(1) 816486 @19057
515 916419
1) 992033
(1) w16419 616471
516 ¢16412
1) BYOII4
(1) 16412 @02471
517 316414
) 09235
(1) €16414 943230
SI8 #16416
() 209036
(1) 816416 P12¢22
519 016420
1) £8237
(1) 916423 216424
520 416122
1) BAN4ED
1) €163122 042124

MACY11 30(10456)

11=0UL=77 12:25 PAGE 6-4

INIT=-=INITIALLZATION ROUTINE

INIT:

S5s:

108:

MACY11 30(1846)

«SBTTL INIT=«INITIALIZATION ROUTINE
;ZEROS MAIN MEMORY

;LOOPS WAITING FOR RECEIVE DATA(BOOT?)
;Ok FOR RQI1 T0 Bk SET

sWILL ACCEPT ONLY BASE FORMAT, ALL OTHERS WILL RETURN A PROCEDURE ERROR

i

3AT INITIALIZATION === THE HARDWARE CLEARS THE BR AND MAR
«$16322

sP BR,SELB, SP@
MICPCZMICPC+1
<MOVE!SPX!BRISELB{SPO>

SP &R, SELB,SP3
MICPC=MICPC+1
<MOVE!SPX!BR!SELB!SP3>

SP BR, SELB,SP17
MICPCEMICPC+1
<MOVE!SPX{BRISELBISPi7>

ouT BR,<SELAJOINCON>
MICPCEMICPC+1
<MOVE!WKOUTXIBR!{<SELALOINCON>>
our BR,<SELA{OOCON>
HICPCEHICPC+L
<MOVE!WROUTX{BRI<SELA!QOCON>>
s IMM,378,SP10
MICPC=MICPC+1
<MOVE!SPX!{1MM!3701SP10>

;CLEAR SPY

;PAGE ONE TRANSFER ADDRESS

;CLEAR SP17

;ZERO THE IN CONTROL CSR

;ZERO THE OUT CONTROL CSR

;WRITE 5 ONE BITS TO THE HIGH ORDER

$sBITS OF SPi1@
SP BR,AA,SP1@ ;SHIFT SP1@ LEFT SETTING CARRY THE
MICPCEMICPC+1 : :
<MOVE!SPX!BRIAA!ISP10>

sFIRST S TIMES THRU THE LOOP
MEMINC BR,ADDC!SP3 sWRITE A ONE TO THE FIRST 5 MEMORY
MICPC3XICPC+1
<MOVE!WRMEM! INCMAR]BRI<ADDCISP3>>

;LOCATIONS AND 2ERO THE REST

SP BR, INCA, SP@ ; INCREMENT COUNTER
MICPCEMICPC+] .

<MOVE!SPX!BRIINCALSPO>

z 108 ;ALL DONE
MICPC=MICPC+1

<JUMPIZCOND!<108=INITG3200%4>1<108=INITE777/2>>

ALWAYS 58 sKEEP GOING

MICPCEMICPC+1

<JUMPALCOND} ¢5$=INITaI20O#4>1<Ss~INITSTTT/2>>

SPBR IMM, 1, 5Py JWRITE A 1 TO THE BR AND SPi
NICPCRMICPCH1 )
<MOVE!SPBRX!IMM!1]SP1>

se BR, SELB,SP11
MICPC=MICPC#+}
<MOVE!SPX!BR!SELBISP11>

sp BR, SELB,SP12
NICECEMICPC+1
<MOVE!SPX!BR!SELBsP12>

LDMA IMM, TYPTAB
MICPCEMICPC+1

<MOVE!LDMAR! IMM!<CTYPTABR377>>

3WRITE A 1 TO SP11

3WRITE A 1 T0 SP12

3POINT MAR TO TYPE TABLE

11=JuL=77 12:25 PRKGE 6«5

INIT==INITIALIZATION ROUTINE

BRWRTE IMM,226
MICPCEMICPC+1
<KMOVE!WRTEBR{TMM!<226>>
OUTPUT BR,SELBISYNC
MICPCEMICPC+1
<MOVE{WROUT!BR{<SELB!SYNC>>
MEMINC IMM,3 :
MICPCEXMICPC+1

<HMOVE! WRMEM! INCMAR ] IMM}<3>>
MEM IMM, 2 s MAK
MICPC=MICPC+1

<MOVE!WRMEM! INM{<2>>

5P MEMX,INCMAR,SELR,5FL%
MICPCSMICPC+1

<MOVE{SPX{MEMX] INCMAR!SELB}SP15>
MEMINC IMM,6

MICPCEMICPC+1
<MOVE!WRMEM! INCMARY IMM1<6>>
MEMINC IMM,7

MICPCaMICPC+1

<MOVE ! WRMEM! INCMAR} IMM{<T>>
MEMINC 1IMM,1

MICPCEMICPC+1

<MOVE I WRMEM] INCMARSIMMI<1>>

LDMA IMM, TABST

MICPCEMICPC+1

<MOVE!LDMAR! IMM!<TABST&3ITT>>
PSTATI I3

MEMINC IMM,<<I3=INIT&?77/2>>
HICPCEMICPC+1
<MOVE!WRMEM! INCMAR} IMMI<<I3=INITR777/2>>>

JWRITE SYNC TO MEMORY
sLOAD THE SYNC REGISTER

3REP

$START

3STACK

FACK

;POINT TO TABLE UPDATE STATE

sINITIALIZE IT

PSTATI NIDLE2 ;INITIALYZE PORT STATUS
MEMINC IMM,<<NIDLE2=INIT&777/2>>
MICPCEMICPC+1

<MOVE!WKMEM ] INCMAR} IMMI<<NIDLE2=-INIT&777/2>>>

LDMA IMM, STC 7LOAD ADDRESS OF LAST TMT CHAIN
MICPCEMICPC+1

<MOVE!LDMAR! IMMICSTC&377>>
MEMINC  IMM, TML1

MICPCZMICPC+1
<MOVE!WRMEM! INCMAR] IMM{<THL1>>
MEM IMM, TMLY

MICPC=MICPC+1

<MOVE!WRMEM! IMMI<TML1>>

sp MEMX, SELB, SP16
MICPC=MICPC+1
<MOVE!SPX!MEMX!SELB!SP1&>

LDMA IMM, SRC

MICPCEMICPC+1

<MOVE!LUMAR) IMM}<SRC&377>>
MEMINC  IMM,RCL%

MTCPCEMICPC+1

<MOVEIWFMEM! INCMAR]IMMI<RCL1>>
MEM IMM, RCLY

MICPCRMICPCHL
CHOVE!WKMEM!IMMIKRCLI>>

;STORE ADDRESS OF FIRST TMT LINK

s INITIALIZE LAST XMIT POINTER
;LOAD ADDRESS OF LAST RECY CHAILN

sSET UP AUDRESS OF FIRST RECV LINK
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MACY11 32(1046) 11«JUL=T77 12325 PAGE 6=6 PAGE:
INIT==INITIALIZATION ROUTINE

REXIT:

SP MEMX, SELB, SP14
MICPC=MICPC+1
<MOVE!SPX!NEMX!SELB!SP14>
LDHA IMM,NXTINT s RDDRESS OF NEXT INTERRUPT POINTER TQ MAR
MICPCEMICPC+]
<HOVE!LDMAR! IMMISNXTINT&377>>
MEMINC IMM,INTSTK §INITIALIZE NEXT INTERRUPT POINTER
MICPC=MICPC+S
<MOVE!WRMEM ] INCMAR! IMMI<CINTSTK>>
MEM IMM, INTSTK 3 INITIALIZE 1NSERT1ON POINTER
MICPC=HICPC+1
<MOVE!WRMEM!IMMI<INTSTK>>
BRWRTE IMM,240 sWRITE THE RUN BIT TO THE BR
MICPC=MICPC+1 N
<MOVE!WRTEBRIIMM{<260>>
ouT BR¢<SELB!OMAIN> $WRITE THE RUN BIT TO MAINT CSR
KRICPC=MICPC+1
<MOVE]WROUTX!BR!<SELB!OMARIN>>
;FALL INTO IDLE LO9OP
ALWAYS TEOM2
MICPC=M1CPC+1

- €JUMPIALCOND!<TEOM2-INITS3020%4> | <TEOM2=INIT&ETT7/2>>

;

SP BR,SELB,SP3
MICPC=MICPC+1
<MOVE!SPX!BR!SELB!SP3>

MACY11 30(1046) 11-JUL=77 123125 PAGE 6=7 . PAGE:
IDLE==PROGRAM IDLE LOOP

IDLES

I1:

123

132

IDLEes:

+SBTTL IDLE~=PROGRAN IDLE LOOP

3$PROGRAM IDLE LOOP

$DISPATCHES TO APPROPRIATE SERVICE ROUTINES
;USES STATE POINTERS FOR TMT,RCV,CSR ACTIVITY

: i
BRWRTE BR,<SELA!SP18> - $READ TRANSHIT STATUS WORD FROM SPi0 TO BR
MICPC=MICPC+1

<HOVE!WRTEBR!BRI<SELALSP10>>

BR1 TMTDA ;IF DATA TO SEND== BRANCH

MICPCZMICPC+1

<JUMPIBRICON| <TMTDA=INIT&3000%4> | <TMTDA-INIT&T77/2>>

B8RO THTDA 3IF DATA TO SENDe- BRANCH

MICPCTMICPC+1

<JUMP!BROCONI<THTDA=INITS3000% 4> CTMTDA=INIT&TTT/2>>

BRWRTE  IBUS,RCVCON JREAD LINE UNIT RECEIVE CONTROL WORD
MICPCRMICPC+1 ) -

<MOVE ! WRTEBR} IBUS | <RCVCON>>

.BR4  BR,SELA,SP3}PAGE] sBRANCH BASED UPON RECV STATE
MICPCzMICPC+1

<JUMP{ BR4CON]BR!SELAISP3!PAGEL> .

LDMA  IMM,TABST ;POINT TO TABLE UPDATE STATE

MICPCRRICPC+1 :

<MOVE!LDMAR! IMMI<TABST&377>>
+ALWAY MEMX,SELB,@
MICPCEMICPC+1

<JUMP{ ALCOND ! MEMX!SELB!g>

STATE  TMTA+2 ;GET IDLE TRANSMIT STATE + 1
MICPCEMICPC+1

<MOVE1WRTEBR!TMMICTMTA+2=INITG777/2>>

nop BR, 5UB, 5P2 * SUBTRACT FROM CURRENT STATE
MICPCRMICPC+1 ’
<BRISUBISP2>

c TMTDA JNON+IDLE STATE
HICPCEMICPC+1

<JUMP:CCOND ! <TMTDA=INIT&3000%4> ! <THTDA=INLTa777/2>>

SPBR 1BUS, UBBR. §P@ sTIMER EXPIRES?
MICPCIMICPC+1

<HOVE!SPBRX! IBUS!UBBRISP@>

BR4 TIMSRV

hICPC=MICPC+L
<JUMP!BR4CON!<TIMSRV=INITL3090*4>!<TIMSRV=INIT&T777/2>>

SP 1BUS, RCVCON, SPY sREAD THE RECEIVE CONTROL REGISTER
HICPC=MICOC+]

<MOVE!SPX!IBUS/RCVCON]SP@>

BRWRTE bR,AAISPO 3SHIFT IT LEFT

MICPCRMICPC+1

CMOVE!WRTEBRIBR!<AA!SPU>>

&R7 It sRECEIVE ACTIVE, DON’T DO PURT STATUS
MICPC=RICPC+1

CJUMPLIBRICON!<11=INIT&3QYO*4> <11 ~INIT&?77/4>>

LDMA IMM, PRTST sADDRESS PORT STATE

MICPCEMICPC+1

CMOVE{LDMAR! IMMI<PRTST&377>>

«ALWAY MEMX,SELB, ¢ s INDEX

MICPC=MICPC+]

pv16s
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MACY11 30(1#46) 11-JyL=77 12325 PAGE 6~8 PAGE: @166
10LE=«PROGRAM IDLE LOOP

<JUMP!ALCONDIMEMX!SELB}®:

MACY11 30(1MA46) 11=JUL=77 12312
BASSRV===+ BASE SERVICE ROUTINE

BASSRV:

L1 §

KESUMES

>

5 PAGE 6-9 PAGE: 92167

+SBTTL BASSRVe==we BASE SERVICE ROUTINE

PSTATE WIDLE2

MEM IMM, <<NIDLE2INI
MICPCEMICPC+1

<MOVE! WRMEM| IMM}<<NIDLE2
LDNA 1MM,BASE -
MICPCEMICPC+1
<MOVE!LDMAR!IMM]<BASE&37
MEMINC  IBUS,PORT1
MICPCE=MICPC+1
<MOVE!WRMEM] INCHARE IBUS|
MEMINC IBUS,PORT2
MICPCEM1CPC+1

<CMOVE L WRMEME INCMAR] 1BUS)
MEM IBUS, PORT4
MICPCZMICPC+1

<MOVE ! WRMEM! IBUS ] <PORT4>.
sp 1BUS, INCON, SPO
MICPCEMICPCHL

T&777/2>>

*IRITET77/2>>>
$CLEAR TO MAR SO 1T POINTS TO BASE POINT

>
;sREAD CSR4

<PORT1>>
$READ CSRS

<PURTZ2>>

>
;READ INPUT CONTROL CSR

<MOVE!SPX!IBUS]1INCONLISPB>

BRWRTE  IMM, 140
BICPC=MICPC+1
<MOVE!WRTEBR!IMM|<108>>

3CLEAF THE BR

ouTr BR,<AANDBJOINCON> 3sCLEAR THE LNCONTROL CSR

MICPCaMICPC+Y
<MOVE!WROUTX{BRI<AANDBIOQ
OUTPUT IMM,<12@:0MODEM>
MICPCEMICPC+1

<MOVE | WROUT!IMMI<122}0MO
BRWRTE MEMX, SELB
MICPCEMICPC4+1
<MOVE!WRTEBR|MEMX ! <SELE>
BR4 RESUME
MICPCSMICPC+1
<JUMP!BR4CON | <KESUME=INI
LDMA IMM, T
MICPC=MICPC+1
<MOVE!LDMARLIMMI<T&377>>
MEMINC IMM,6
MICPCEMICPC+1

INCON>>
sMASK FOR HDX AND DTR

DEM>>
sREAD SEL6

>
sIF SET RESUME

T&3000#4> | CRESUME=INITGTTT/2>>
3LOAD ADDRESS OF TYPE FIELD

sWRITE START TYPE T0 MEMORY

<MOVE!WRMEM ! INCMARLIMM]<6>>

KEM IMM, 300
MICPCIMICPC+1
<MOVE!WRMEM! IMM!<320>>
sP BR,DECA,SP1
MICPCEMICPC+1
<MOVE!SPX!BRIDECALSP1>
BRWRTE IMM, 241
MICPCEMICPC+Y
CMOVE!WRTEBRI TMM1<241>>
ALWAYS SA3
MICPCBMICPC+1

sWRITE SELECT AND FINAL TU MEMORY

;TURN OFF 1INIT MODE

3JSET OK TO SEND,STARTMODE AND UNNUM PENDING

<JUMPIALCONDI<SAI~INITLI0OR#4A> L <SAI=INITLTTIT/2>>

sp 14M,SPe, 4
FICPCzMICRC +1
CHUYEIBEXIINMISPAL4>

$SET UP SP4 FOR COUNTING NPRS
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MACY11 36(1446) 11-JUL=77 12:25 PAGE 6-10 PAGE:
BASSRV=ew= BASE SERVICE ROUTINE

BS2:

sp BR, INCA,SP1¢
MICPCEMICPC+1
<MOVE!SPX{BRIINCAlSP18>

;SET UNNUMB MESSAGE PENDING TO

$TRICK TRANSMITTER CODE

‘LDMA IMM,BASE ;ADDRESS BASE TABLE ADDRESS

KICPC=MICPC+1

<MOVE!LDMAR!IMMH!<BASE&377>>

STATE FUDGE :SET TMTR STATE TO ENTER TABLE UPDATE
HICPCEHICPC+L

<MOVE!WRTEBR!IMM|<CFUDGE=INIT&777/2>>

#le8

ALWAYS TB@ ;GO SET UP MXT BITS AND ADRESS OF BASE FOR NPRS

MICPCEMICPC+1
<IUMPALCOND [ <TBG=INITE3G06+4> <TBE=1RITATT7/2>>
LDMA ~  IMM,IMG1D

MICPC=MICPC+1

<MOVE!LDMAR! IMMICIMG1B&377>>

sP MEMX ! INCMAR, AORB, 5P12
MICPCEMICPC+1
<HMOVE!SPX!MEMX | INCMARIAORB!SP10>
sp MEMX} INCMAR, SELB, SP11 $RESTORE SP11
MICPCEMICPC+1 .
<MOVE!SPX!MEMX| INCMAR! SELB}SP11>

sP MEMX | INCMAR, SELB, SP12 sRESTORE SP12
BICPCEMICPC+1

<MOVE!SPX!MEMX! INCMAR|SELB{SP12>

SP ~ MEMXITNCMAR, SELB,SP14 ;RESTORE SP14
MICPCEMICPC+1

<MOVE!SPX!MEMX} INCMAR!SELB!SP14>

sp MEMX | INCMAR, SELB, SP16 $RESTORE SP16
MICPC=MICPC+1 ) i :
<MOVE!SPX!MEMX!INCMAR}SELBSP16>

sP MEMX, SELB, $P17 $RESTORE sP17
MICPC®MICPC+{
<MOVE!SPX!MEMX|SELBISP17>
sp BR,DECA,SP19
MICPCEMICPC+1
<MOVE!SPX{BRIDECA!SP19>

;RESTORE BIT { OF SP19@

s TURN OFF UNNUM MESSAGE PENDING AND

3ZERO THE BRG
SP BR,DECA,SP1 sCLEAR INIT MODE
MICPCE=MICPC+1
<MOVE!SPXIBR!DECA!SP1> .
BRWRTE 1IMM,200 sSET 0K TO SEND
BICPC=MICPCey
<MOVE!WKTEBR}IMM!<208>>
ALWAYS SA3
MICPC=MICPC+1
<JUMPIALCOND ] ¢SA3=INIT&3000#4> |<SA3=INITLTTT/2>>

MACY11 30(1046) 11-JUL=77 12325 PAGE 6~11 PAGE:
NIDLE2=~=NO CSR ACTIVITY STATE :

NIDLE2:

NIDLEG?
NIDLES:

+SBTTL NIDLE2==-=NO CSR. ACTIVITY STATE

BRWRTE BR,SELA!SP1 $READ PORT STATUS WORD
MICPCRMICPC+1 . ’
<MOVE!WRTEBR{BRI!<SELA[SP1>>

BR4 NIDLES 3 INTERRUPT PENDING?=~~BRANCH
RICPC=MICPC+1

<JUMP!BR4CON!CNIDLES~INIT&3000%4> I <NIDLES=INIT&777/2>>
SPBR IBUS, INCON,SP@ ;READ INPUT CONTROL CSR
MICPCEMICPC+1
<MOVE! SPBRX!IBUS! INCON!8PO&>
BRSHFT $SHIFT IT RIGHT
NICPC=MICPC+1
<MOVE!SHFTBRIWRTEBR!SELB>
BR4 INWATY 3IF RQI SET == BRANCH
HICPCEMICPC+1 ’
<JUMP!BR4CON|CINWATI*INITG3000#4> I KINWAT]~INIT&TTT/2>>
;TO RE-READ THE IN CNTRL REGISTER TO AVOID
3A RACE IN MICRO=-P READ/UNIBUS WRITE
ALWAYS IDLE
HICPCEMICPC+1
<JUHP1leONDl<IDLE-1NITS30¢0'4>!<;DLE-INIT&777/2>>

PSTATE OUTINT ;SET STATE FOR INTERRUPT PRUCESSING
MEM IMHM, <<OUTINT<INIT&777/2>>
MICPC=MICPC+1

<MOVE! WRMEM ! IMM{ <<QUTINT=INIT&777/2>>>

ALWAYS IDLE

HICPCEMICPC+1

<JUMP{ALCOND ! <IDLE-INITG3000%4> ! <IDLE~INIT&TT7/2>>

6169
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MACY11 30(1946) 11=JUL=77 12:25 PAGE 6=12 PAGES 0170
INWAIT===wAIT FOR ROl TO CLEAR
+SBTTL INWAITe==WAIT FOR RQI TO CLEAR
INWRIT: SPBR 18US, INCON, SP@ ;READ INPUT CONTROL CSR
MICPCEMICPC+]
<MOVE!SPBKX!IBUS!INCON}SPO>
BRWRTE BR,<AA!SP8> FSHIFT IT LEFT ,
MICPC=MICPC+1
<MOVE!WRTEBRIBR!<AAISP2>>
BR7 NIDLE3 3 INTERRUPT ENABLE HAS BEEN SET
MICPC=MICPC+1
<JUMPIBR7CON]<NIDLE3=INIT&I00D#4> {<NIDLE3=INIT&TT7/2>>
INWAT1: SPBR 1BUSe INCON, SPO ' sREAD THE INPUT CONTROL CSR
MICPCEMICPC+1
<MOVEISPBRX} 1BUS!INCON!SP@>
BR7 INWAT2 ;READY IN STILL SET
MICPCENICPC+1
<JUMP!BR7CON|<INWAT2=INIT&3000#4>} CINWAT2<INIT&777/2>>
NIDLE3: PSTATE INWAT1 ;UPDATE STATE TO INPUT
MEM IMM,<<INWAT1=-IKIT&T77/2>>
MICPCRMICPC+]
CMOVE!WRMEhR ! IMM{ <CINWAT1~INIT&777/2>>>
BRWRTE BR,AAlSPO $SHIFT CSR LEFT
MICPCEMICPC+1
<MOVE!WRTEBR}BRI<AAISPE>>
BR7 ININT
MICPCESMICPCH+4
<JUMPIBRICONICININT=IRITG3900#4> I <ININT=INITLT7T77/2>>
PSTATE INWAIT $UPDATE STATE POINTER TO NO INTERRUPT GENERATED
MEM IMM, << INWAIT=INIT&777/2>>
MICPCEMICPC+1
<Novzxwnnan:Iun1<<1nunxr-tﬂlre777l2>>>
NIDLE4: BRWRTE IMM, 260
MICPCaMICPC+1 ;
<MOVE!WRTEBR] INM{<200>>
our BR,ACRB !OINCON ;SET THE RDYI
MICPCaMICPC+1
<MOVE]WROUTXBRI<AORB{O0INCON>>
ALWAYS XDLE
NICPCEMICPC+
<JUMP:ALconox<xobt-;uxtssooui4>x<xopa-1~11&777/2>>
i
INWAT2: BRSHFT JSHIFT THE BR RIGHT
MICPCEMICPC+]
<MOVE!SHF TBR{WRTEBRISELBY>
BR4 IDLE
MICPC=MICPC+1
<aunP¢aR4coua<1Dbs-xulrpaooo'4>x<xDLE-1NITs777/z>>
PSTATE INSRV 3SET NEXT STATE TO INPUT SERVICE
MEM IMM,; <<INSRVIRITE?777/2>>
MICPCEMICPC+1
<MOVE!WRMEM IMM{ <<INSRV=INITGT77/2>>>
ALWAYS IDLE
MICPCEMICPC+1
) <JUMP!ALCOND ! <IDLE=INIT&3008+4> 1 <IDLE=INIT&777/2>>
INSRV: SPBR IBUS, INCON, §P@ ;READ THE INPUT CONTROL CSR
MICPCEMICPC+1
MACY11 30(1046) 11-JUL-77 12325 PAGE 6=13 PAGE: @171

INWAIT===WALIT FOR RGI TO CLEAR

1653

1583

208

3es8:

PPOCER:

<MOVE!SPBRX!IBUS|INCON]SPE>

BR1 les 3==SENSE OR BASE
MICPCRMICPC+1
<JUMPBRICON!<308-INIT6300O#4>1<308=INITGTTT/2>>
BRA 108 3CNTL I
MICPCEMICPC+1
<JUMP!BROCONI<108=INITGIBOI*4>1<108=INITRTTT/2>>
BRSHFT ) $MUST BE BA/CC=SHIFT FOR IN OR OUT
MICPCEMICPC+1

<MOVE{ SHF TBR} WRTEBR] SELBD

BRI 158

MICPCEMICPC+1

<JUMPIBRICONI<158=INITL3PNAR4> 1<188=INITETT7/2>>
PSTATE TBASRY JTRANSMITTER

MEM 1MH, <CTBASRV=INIT&T77/2>>

MICPCEMICPCHE

<MOVE ] WRMEM ! INM! <CTBASRVeINITGT77/2>>>

ALWAYS 20§

MICPCEMICPC#1

<JUMP!ALCOND{<208~INIT&IO0D*4>1<208=INITLTT7T7/2>>
PSTATE CTLSRV

HEM IMM, <<CTLSRY=INIT&777/2>>

MICPCESMICPC+L

<MOVE ] WRMEM! IMMI<SCTLBRV-IBIT&777/2>>>

ALWAYS 20¢

MICPC=MICPC41
<JUMP!ALCOND}<208~INITL3000*4> <208 ~INIT&TT7/2>>
PSTATE RBASRV

MEM IMM, <<RBABRVeINIT&777/2>>

MICPCEMICPC+1

<MOVE!WRMEM) IMM!<CRBASRV~INIT&777/2>>>

BRWRTE BR,SELA!SP1 3 INIT MODE
MICPC=MICPC+]

<MOVE!WPTEBRI{BR!<SELAISPI>>

BRO PROCER 3IF INIT MODE=-=ERROR
MICPC=MICPC+1

<JUMP!BRpCON|{ <PROCER=INIT&3802%44> | <PROCER=INIT&T777/2>>
ALWAYS IDLE

MICPC=MICPC+1

<JUMPIALCOND | <1DLE=INIT&3000#4> | <IDLE~INIT&777/2>>

BRY INSRV1 s IF BASE==~PROCESS
MICPCEMICPC+L

<JUMPIBRPCON < INSRVI=INITG3OPO#4> | CINSRVI=INIT&TT7/2>>
PSTATE NIDLE?2 s RESET PORT STATUS

MEM IMM, <<NIDLE2<-INIT&777/2>>

MICPCEMICPC+1

CMOVE §WRMEM ] IMMIC<NIDLEZ2=INIT&777/2>>>

BRWRTE IMM,100 3CLEAR INPUT CONTROL CSR
MICPCEMICPC+L

<MOVE!WRTEBRIIMMI<10@>>

our BR,AANDBIOINCON H )

HICPCEMICPC+1

<MOVEL!WPOUTX!{RRICAANDBIOINCON>>

LOMA IMN, C<HTHRS+3>> $ADDRESS ERROR LINK
MICPCERICPC+]

CMOVE!ILUMAR! IMMICCRTHRS+3>&377>>
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MACY11 30(10646) 11=JUL=77 12325 PAGE 6-14 PAGE:
INWAIT»==WAIT FOik RQI TO CLEAR

MEMINC 1IMM,2

MICPCEMICPC+]
<HOVE!WRMEM! INCMAR{ IMM|<2>>
MEM IMM,8

HICPC=HICPC+1
<MOVE!WRMEM!{IMM!<B>>

OUTPUT MEMX, SELB ! OMODEM 3CLEAR DATA TERMINAL READY
MICPCEMICPC+]
<HROVE:WROUT | NENX | <SELB | OMODEM>> -
ALWRYS RCEXX jPOST THE ERROR = FATAL
MICPC=M1CPC+1 .
<JUMPIALCOND ! <RCEXX=INIT&3000#4> | CRCEXX=IN1TG777/2>>
INSEVi: BRWRTE BR,SELAISPY ' $INLT MODEZ
BICPCEMICPC+1 o
<MOVE!WRTEBRIBR!<SELAISP1>>
BRG BASSRV
MICPCEMICPC+1
<JUMP!BROCON!<BASSRV-INIT&L300B#4> ! <BASSRV=INIT&777/2>>
ALWAYS PROCER ;NO - PROCEDURE ERROR
MICPCEMICPC+1
<JUMP{ALCOND ! <PROCER=INIT&3P00#4> | SPROCER=INIT&777/2>>
MACY11 30(1946) 11-JUL=77 12325 PAGE 6=15 PAGE:

OUTINT-~=SET UP OUTPUT LNTERRUPT [(RDY0)

OUTINT:

PINT2:

«SBTTL  OUTINT===SET UP OUTPUT INTERRUPT LRDYO)

PSTATE PINT2
MEM IMM,<<PINT2=INIT&T777/2>>
MICPC=MICPC+1
<MOVE!WRMEM! IMM!<<KPINT2<«INIT&777/2>>>

. ;COMPLETION k
LDMA IMM,NXTINT $ADDRESS OF NEXT INTERRUPT POINTER
MICPC=MICPC+1
<MOVE!LDMAR! IMM{<NXTINI&377>>
LDMA MEMX, SELB $NEXT INTERRUPT
MICPCEMICPC+]
<MOVE{LDMAR!{MEMX<SELB>> -
SP IBUS,0CON, 5P2 sREAD THE OQUTPUT CONTROL CSR
MICPC=MICPC+1 - )
<MOVE!SPX!IBUS|OCONISPD>
ouT <MEMX 1 INCMAR>, <AORB!00CON> sWRITE THE OUT CONTROL CSR
MICPC=MICPC+1 )
<MOVE!WROUTX{MEMX! INCMAR | <AORBLOQCON>>
LDMA MEMX, SELB $ ADURESS LINK
MICPC=MICPC+1
<MOVE!LDMAR!MEMX ! <SELB>>
BRWRTE <BRJINCMARD,<AA!SP@>
MICPCIMICPC+1
<MOVE!WRTEBR!BRIINCMARICAA]SP@>>

;KICK PAST LINK STATUS BYTE

i $SHIFT CSR@ IMAGE LEFT

;##%D0 NOT CHANGE BR UNTIL BR7ww#
ouT <MEMX ] INCMAR> ,<SELBIOPORT1> sWRITE LOW BYTE OF BA TO CSR
MICPCEM1CPC+1
<MOVE!WROUTX!MEMX! INCHMAR!<SELBlOPORT1>>
ouT <MEMX ! INCMAR> ; <B8ELB1OPORT2> sWRITE HIGH BYTE OF BA TO CSR
HICPC=MICPC+1 '
<MOVE} WROUTX{MEMX ! INCMAR| <SELB ! OPORT2>>
ouT <MEMX | INCMAR>, <SELBJOPORT4> yWRITE HIGH BYTE OF COUNT TO CSR
MICPCEMICPC+1
<MOVE} WROUTX{MEMX! INCMAR] ¢SELB ! OPORT4>>
our <MEMX ] INCMAR>; <SELB ! OPORT3> $WRLTE THE LOW BYTE OF COUNT
MICPC®MICPCHi
<MOVE!WROUTX!MEMXLINCHARI<SELB!IOPORT3I>>

;###HERE 1S BR7#%x»
apP? PE1 ; INTERRUPT ENABLE IS SET
MICPCEMICPC+1
<JUMP!BR7CON}<CPE] =INITG3@P@* 4> <PE1=INIT&777/2>>

$GENERATE AN INTERRUPT
ALWAYS 1DLE
MICPCEMICPC+1
<JUMP!ALCOND!<1DLE=INIT&3000%4> | <IDLE~INIT&/77/2>>
PSTATE OUTWAIT

MEM IMM, <<QUTWAIT=INIT&ITT/2>>

MICPC=MICPC+}

<MOVE!WHMEM! IMMI<COUTWAIT=INIT&T777/2>>>

LDMA IMM,NXTINT s ADDRESS NEXT INTERRUPT GQUEUE
MICPC=MICPC+1

<MOVE!LDMAR!IMMISNXTINT&3?7>>

SP MEMX, SELB, SP® sCOPY ADDRESS FOR NEXT INT TO SPw

MICPCE=MICPC+1

o112

2173
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MACY131 30(1046) 11=JUL=77 12325 PAGE 6-16 PAGE
OQUTINTeeeSET UP QUTPUT INTERRUPT {RDYO]

1e8:

CLRIDL:

<MOVE!SPX!MEMX!SELB!SP@>

MEM IMM, INTSTK ;ASSUME WRAP AROUND CASE
MICPC=MICPC+]
<MOVE!WRMEM!IMMIKINTSTK>>
BRWRTE  IMM,<<CMMEND=2>>
HICPCEMICPC+1

<MOVE! WRTEBR! IMM ] C<KMMEND=2>>>
cup BR,SP9 3 SHOULD WE WRAP
MICPC=MICPC+1

<SUBTCIBR!SP@>

;ADDRESS OF LAST INT IN STACK

5$ $YES==BRANCH
MICPCEMICPC+1
<JUMP!ZCOND!<SS=INITE3000%4>1<58=INIT&TT7/2>>
BRWRTE IMM,2 ;OFFSET FOR NEXT POINTER
HICPCMICPC+] .
<MOVE!WRTEBRS IMM}<2>>
HEM BR,ADD}SP@ sUPDATE POINTER
MICPCEMICPC+1
<MOVE}WRMEM!BR}<ADD!SP@>>
sp MEMX, SELB, SP¢
MICPCEMICPC+1
<MOVE!SPX!{MEMX!SELB!SP@>
LDHMA IMM, NXTSP ;PICK UP START OF IN QUEUE
MICPC3MICPCH+1 .
<MOVEILDMAR!IMMICKNXTSP&377>>
[ 13 MEMX, 5P@ ;COMPARE TO END
MICPCE=MICPC+1
<SUBTC!MEMXi5P2>
z 108 3IF EQUAL=-CLEAR INT PENDING
HICPCEMICPC+1 T
<JUMPLZCOND!<10S=INIT&3200%4>1<108=INIT&LTTT/2>>
ALWAYS IDLE
HICPC2MICPC+1
<JUMPIALCOND | <IDLE-INITEI00@#4> I <IDLE=INIT&T777/2>>
BRWRTE IMM,357 ;MASK TO CLEAR INT PENDING
MICPCZMICPC#+1 v -
<MOVE!WRTEBRIINMMI<€3ST>>
sp BR, AANDB, SP1
MICPCESMICPC+1
<MOVE{SPX!BRIBANDBISP1>
ALWAYS IDLE
MICPCEMICPC+1
<JUMPIALCOND | <IDLE=INIT&3000#4> { <IDLE=INIT&777/2>>

3COPY POUINTER TO SPy

MACY11 30(1046) 11-JUL=77 12325 PAGE 6=17 PAGE:
OUTWAI-«WAIT FOk RDYO TO GO AWAY

QUTWATS

+SBTTL OUTWAI=-=WAIT FOR RDYO TO GO AWAY

SPBR 1BUS,0CON, SPO sREAD OUTPUT CONTROL CSR
MICPC=MICPC+1

<MOVE!SPBRX{18USIOCONISPO>

BR7 IDLE

MICPC=MICPC+1
<JUMP!{BR7CONI<IDLE~INITG38D0%4> ! <IDLE=INIT&777/2>>
BRWRTE IMM, 100 $CLEAR CONTROL BITS
MICPCEMICPC+1 :

CMOVE!WRTEBRIIMMi<100>>

out BR,00CON!AANDB

HICPCaMICPC+]

<MOVE!WROUTX!BR!<OOCON{AANDE>>

ALWAYS INS13

MICPCEMICPC+1

<JUMPI{ALCONDI<INS13=INITGL30P0#4> !<INS13I=INIT&TT7/2>>

2174

2175
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MACY11 30(1046) 131«JUL=77 12:25 PAGE 6-18 ) PAGE:
CTLSRV=+CNTL I SERVICE

CTLSRY:

INSt1:

INS12;

INS13:

CBOOT:

+SBTTL CTLSRV==CNTL I SERVICE

SPBR 1IBUS, PORT4,SPB 3TO SP@

HICPCEMICPC+1

<MOVE!SPBRX!IBUSIPORT4ISP@

BRSHFT .

MICPCEMICPC+1

<MOVE! SHF TBR!WRTEBR!SELB>

BRY HDSEL ;IF SET I8 HALF DUPLEX
MICPCRMICPC+] -
<JUMP!BR1CON ! <HDSEL~INIT&3000%4> ! <HDSEL=INIT&777/2>>

OUTPUT IMM,<100)0MODEM> 3MASK DTR, TURN OFF HDX
MICPCZMICPC+1

<MOVEIWROUT! IMM1<130 ] OMODEN>>
BRWRTE DP,<SELA)SP@>
HICPC2MICPC+1
<MOVE!WRTEBR!DP!<SELA|SP@>>
BRG ~ CBOOT sI1F SET IS BOOT

MICPCEMICPC+1

<JUMP!BRPCON!<CBOOT=INIT&3ID00#4> | <CBOOT=INIT&777/2>>

sp 1BUS, INCON,SP@ ;READ TBE INPUT CONTROL CSR
MICPCE=MICPC+1

<MOVE!SPX!IBUS{ INCON}SPO>

BRWRTE IMM, 100 $ZERO THE BR REGISTER EXCEPT INT ENABLE
MICPC=MICPC+1

<MOVE} WRTEBR! IMN1<100>>

QUT ~  BR,<AANDB!OINCON>
MICPCEMICPC+1 .
<MOVE!WROUTXIBR}<AANDB]OINCON>>
LDMA IMM,PRTST $ADDRESS PORT STATE
HICPCaMICPC+1

<MOVE!LDMAR! IMM{<PRTST&377>>

PSTATE NIDLE2

HEM IMM, <<NIDLE2=INIT&777/2>>

MICPC=MICPC+1

<MOVE}WRMEM ) IMM! <<NIDLE2=-INIT&T77/2>>>

ALWAYS IDLE

MICPCeMICPC+1 - )

<JUMPJALCOND {<IDLE=INIT&3090#4> ! CIDLEINIT&T777/2>>

sRESTORE THE CNTL WORD

$CLEAR IN CONTROL CSR

3

BRWRTE 1IMM,200 3MASK FOR BOOT MODE
HICPC=MICPC+1

<MOVEIWRTEBR! IMM!<200>>

sp BR, AORB, 5Pt ;IN PORT STATUS WORD
MICPCE=MICPC+1

<MOVE!SPX!BRIAORB!SP1>

- BRWRTE 1MM,204 sMASK FOR dK TO SEND AND LINE IDLE

MICPC=MICPC+1

<MOVEIWKTEBR]IMM]<204>>

sP BR, SELB,SP1# sIN LINE STATUS
MICPCEMICPC+1

<MOVE!SPXIBRISELBISP10>

ALWAYE INS12

MICPC=MICPC+1

<JUMPJALCOND{<INS12~INIT&30P0#4> [<INS12-INIT&777/2>>

MACY11 39(1046) 11~JuL=77 12!35 PAGE 6-19 PAGE:
TBASRV=«TRANSMITTER BUFFER ADDRESS SERVICE ’

TBASRV:

126

+SBTTL TBASRV=~TRANSMITTER BUFFER ADDRESS SERVICE

LDNA IMM,ETC . $GET POINTER T0 END OF TMT CHAIN
MICPCEMICPC+l ~

<MOVE!LDMAR!IMM!<ETC&377>>

LDMA MEMX, <SELB ! 3PX13P0> $FIND THE LINK

MICPC®MICPC+1

<MOVE!LDMAR} MEMX ! <SELB!8PX!SP2>>

MEMINC 1IMM,1 o $BUFFER ASSIGNED IN IN LINK FLAGS
MICPC=MICPC+] B
<MOVE}WRMEM ! INCMAR{ INM{<1>>
BRWRTE <IMM|INCMAR>,TML®
MICPCEMICPC+] L
<MOVE!WRTEBR] INM! INCMAR! <TNL8>>

3POINT PAST NUMBLR FIELD
i

3SET BR FOR ADDITION TO SP@
MEMINC IBUS,PORTL :
MICPCEMICPC+1
<MOVE{WRMEM! INCMAR! 1BUE ! <PORT1>>
MEMINC IBUS,PORT2
MICPCEMICPC+]
<MOVE!WRMEM{ INCMAR| IBUSI<PORT2>>
MEMINC IBUS,PORT4 ’
MICPC=MICPC+1
<MOVE! WKMEM| INCMAR{ IBUS {<PORT4>>
MEMINC IBUS,PORT3
MICPCEM1CPC+1
<MOVE!WRMEM! INCMAR 1BUS I <PORT3>>
LDMA 1MM,ETC
MICPCEMICPC+1
<MOVE!LDMAR! IMM!<ETC&377>> .
MEM IMM,TML1 $ASSUME QUEUE WRAP AROUND
MICPCZRICPC+1
<MOVEIWRMEM! IMM!<TML1>>
CMP ~  BR,SP® sEND OF CHAIN?
MICPC2MICPC+1
<SUBTC!BR!SP@>
Z T 108 :IF YES==BRANCH
MICPCEHICPC+1
<JUMP!ZCONDI<1@8=INITS3000%4>!<126=IN1T&777/2>>
BRWRTE IMM,6 $QUEUE ENTRY LENGTH
M1CPCE=MICPC+1
<HOVEIWRTEBRIIMM!<6>>
MEM BR, ADD ! 5P@ sUPDATE THE END POINTER IN MEMORY
HICPC=HICPC+}
<MOVE!WRMEM!BR!<ADD!SPU>>
BRWRTE IMM,2 ;NUMBERED MSG PENDING MASK
MICPCaM1CPC+]
<MOVE! WRTEBR] TMM}<2>>
sp BR,AORB, SP19 JUPDATE LINE STATUS
MICPCEMICPC+)
<MOVE!SPX!BP!AORB!ISP1D>
ALWAYS INS12
MICPCEMICPC+1
<JUMPLALCOND}<INS12-INITG3IP00#4>I<INS12=INIT&T777/2>>
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BN2352
263272

caa3s3
184587

MACY11 30(1046) 11=JUL=T77 123125 PAGE 6-2¢ PAGE3:
RBASRY=-RECEIVE BUFFER RDDRESS SERVICE

RBASRYV:

RAL:

RA3:

+SBTTL RBASRV-=RECEIVE BUFFER ADDRESS SERVICE :
LDMA IMM,ERC $ADDRES END OF RECEIVE CHAIN
HMICPCEMICPC+1 T
<MOVE!LDMARS IMM!<ERC&377>>

LOMA MEMX,<SELB! SPX!SP®>
MICPC=MICPC+1{
<MOVE!LOMAR{MEMX!<SELBISPX|SP#>>
MEMINC IMM,1

MICPCEMICPC+1
<MOVE!WRMEM ! INCMAR]L IMMI<1>>
MEMINC IBUS,PORT1
MICPCeMICPC+1
<MOVE!WRMEM| INCMAR{ 1BUS ! <PORT1>>
MEMINC 1IBUS,PORT2

MICPCaMICPC+1

<MOVE ! WRMEM} INCMAR | IBUS I <PORT2>>
MEMINC IBUS,PORT4

MICPCEMICPC+1

<MOVE ! WRMEM! INCMAR] IBUS} <PORT4>>
MEMINC IBUS,PORT3

MICPCaMICPC+1
<MOVE!WRMEM] INCHAR} IBUS I <PORT3>>
333 ;NOTE INVERTED ORDER OF PORT 3 AND PORT4

LDMA IMM,ERC °

MICPCE=MICPC+1

<MOVE ! LDMAR ! IMM ! <ERC&3T7>>

MEM IMM,RCL1 yASSUME WRAP AROUND CASE .
MICPCRMICPC+1

<MOVELWRMEM{ IMM}<RCL1>>

BRWRTE IMM,RCL7 JGET ADDRESS OF END OF CAHIN AREA
MICPCEMICPC+1
<MOVE!WRTEBR} IMM}<RCL7>>
cHp BR, 5P@ $CHECK FOR END

MICPCE=MICPC+1

<SUBTC!BRISP@>

Z INS12 1 1F EQUAL BRANCH

MICPCEMICPC+1

<JUMP1ECONDICINS12=-INITE3000%4> 1 <INS12-INIT&777/2>>

BRWRTE IMM,s jCALCULATE ADDRESS OF NEXT LINK
MICPCEMICPC+1

<MOVE!WRTEBR] IMN{<5>>

MEM BR,ADD! SPO Yoo

MICPCEMICPC+1 N

<HMOVE|WRMEM!BR} <ADD} SP@>>

ALWAYS INS§2 JEXLT

RICPCEMICPC+1

<JUMPIALCOND{ <INS12=INITG3000# 4> <INS12-INIT&T777/2>>

BRWRTE IMM,317 _ - FMASK TO CLEAR START MODE AND CLR ACTIVE
MICPCE=MICPC+1
<MOVE!WRTEBR] IMM}€317>>
SPBR BR, AANDB, SP18
MICPCRMICPC+1
<MOVE!SPBRX!BR}AANDBI5P10>
BRWRTE IMM,8 ;CLEAR BR
MICPCRMICPC+1

<MOVE!WRTEBR! INM}<9>>

;GET THE POINTER TO LINK

$CLEAR BIT IN LIKE STATUS WORD

MACY11 30(1046) 11=JUL=77 12325 -PAGE 6-2% PAGE:
RBASRVe~RECEIVE BUFFER ADDRESS SERVICE

ACK:

582

sp BR, SELB, SP13 $SET NUMB MESSAGE TYPE IN SP13
MICPCEMICPC+1

<MOVEISPX{BR|SELBLSP13>

STATE RCVB 3CHANGE RECEIVE STATE POINTER TO STATE B
MICPC=MICPC+]

<MOVE!WRTEBR! IMMICRCVB=INIT&777/2>>

ALWAYS REXIT

MICPCsMICPC+1 5
<JUMP!ALCOND{<REXIT=INIT&3IBAD#4> I <REXIT=INIT&T777/2>>

i

BRWRTE BR,AA!SP1P JREAD LINE STATUS SHIFTING LEFT
MICPCEMICPC+1

<MOVE!WRTEBR!BRI!<AR!SP19>>

BR4 58 3 IF START RECD==CLEAR START MODE
MICPCEMICPC+1

<JUMPIBRACON | <58~INITG3020%4> 1 <5$~INITGTIT/2>>

ALWAYS IDLE :

MICPCEMICPC+1

<JUMP{ALCOND | <IDLE=INIT&3000%4> | <IDLE=INIT&777/2>>
BRWRTE IMM,327 $CLEAR START MODE
MICPCSMICPC+1 :
<MOVE!WRTEBR] INM1<327>>

sp BR, AANDB,SP1@ yIN LINE STATUS
MICPCEMICPC+1

<MOVE!SPX!BRIAANDB]SP18>

ALWAYS RDS

MICPCEMICPC+1

<JUMPLALCOND{ <RD5=INIT&3000#4> L <RDS=INITE777/2>>

6178

2179



DMCt] DDCMP PROTOCOL I[MPLEMENTATION MACY11 30(1046) 11<JyL=77 12325 PAGE 6=22 PAGE: 9189

DDCHGH (MAC 21-ADPR=77 19316 RbASRV==KECEIVE BUFFER ADDRESS SERVICE
826 117252 HDSEL: BRWRTE IMM,10¢ $HD MASK TO BR
1) pB23I54 MICPCEMICPC+1
(1) »17252 pe0582 <MOVE!WRTEBR!IMM]<100>>
827 817254 sp BR,AORB,; SP12 $UPDATE POR1 STATUS WORD
(1) 894355 MICDC=MICPC+Y
(i) 817254 963312 <MOVE!SPX!BR!AORB!SP18>
R28  £17256 ALWAYS INS1t
1) 80U356 MICPC=MICPC+1
€1) 817256 123663 QOUMPIALCONDCINS} 1=INITa30004> I<INSIi=INITTTT/20>
829 ;
830 917264 PE13 BRWRTE 1MM,300 ;MASK FOR INTERUPT AND VECTUR THROUGH X904
1) B02357 MICPC=M1CPC+1
(1) 17260 pge27ge KMCVEIBRTEBRIIMM!C32883> -
83t 817262 sp 1BUS, UBBR, $P@ 3READ BR CONTROL REG
1) 200368 MICPCSMICPC+1 :
(1) 817262 123220 <MOVE]SPX!IBUS!UBBRISP®>
B32 (17264 OUT ~ BR,<AORB}OBR> ; INTERRUPT
1) g89361 MICPCEMICPC+1 .
(1) B817261 261311 <HMOVE ! WROUTX ! BR!<AORB ) OBR>>
834 €172e6 ALWAYS IDLE
1) 280302 MICPCEMICPC+1
(1) 517266 188451 <JUMP{ALCOND! <IDLE=INIT&3080%4> 1 <IDLE=INIT&T77/2>>
839 H
840 217270 HALTED: MEMADR EM6
(1) £96363 MICPCEMICPC+1
(1) €17279 £92722 <MOVE] WRMEM!<EM6~IN1T&777/2>>
841 sFALL INTO ACLOW
842 817272 ACLOW: BRWRTE IMM,2 ;CAUSE AN AC LOW
1) 90364 MICPCEMICPC+1 :
(1) €17272 pogdp2 <MOVE!WRTEBR! IMM{<2>>
843 €17274 ouT B8R, <SELBJOBR>
1) 968365 MICPC=MICPC+1
(1) 17274 61231 <MOVE ! WROUTX ! BR!<SELB!OBR>>
844 p17276 58 BRWRTE 1BUS,UBBR 3WALT FOR IT TO COMPLETE
1) 200366 MICPCEMICPC+]
(1) 17276 120620 <MOVE!WRTEBR! IBUS}<UBBR>>
845  ©17369 BR1 5%
1) Fe2367 MICPC=MICPC+1
(1) 017309 322766 <JUMP!BRICON!<56~INIT&3I000%4>1<558~INITLT777/2>>
846 ¢17302 ALWAY MEMX,SELB,PAGE3
) 802379 HICPCEHICPC+1 '
(1) »17302 154622 <JUMP!ALCOND } MEMX § SELB I PAGE3>
847  $1730¢ CKTIME: BRWRTE IBUS,UBBR ;READ BR CONTROL REC
1) [P TERBY MICPC=MICPC+1 .
(1) ©17324 1208620 <MOVE!WRTEBR! IBUS!<UBBR>>
848 17386 BR¢ HALTED
1) Pve372 MICPC=HMICPC+1
(1) 917366 193363 <JUMP!BR4CON| ¢HALTED=INITG300@%4> I <HALTED=INIT&777/2>>
849 @17310 ALWAYS EMt ’
1) $es373 MICPC=MICPC+]
(1) e17312 114725 <JUMP!ALCOND {<EM1«INIT&3@00%4> I<EM1 =IRITRL777/2>>
859 :
851 Ei73i2 TBUL:  BRWRTE IBUS,NPR
(1) 866374 MICPCEMICRC+1
(1) 917312 120690 <MOVEJWRTEBR) IBUS!<NPR>>
6§52 ©17314 [:3:0) 10LE
DMC1t1 DDCMP PROTOCOL IMPLEMENTATION MACY11 3¢(1046) 11-JUL-77 12825 PAGE 6-23 PAGE: 9181
DDCHGH MAC 21=APR=77 10316 RBASRV==RECEIVE BUFFER ADDRESS SERVICE
1) 600375 MICPCEMICPC+1
(1) 217314 1082051 <JUMPIBRUCONI<IDLE=INIT&3IBOO#4> I CIDLE-INIT&777/2>>
853 217316 ALWAYS EC2
1) wBe376 MICPCEMICPC+1
(1) 217316 114752 <JUMPIALCOND{<EC2~INITE3080%4> ! <EC2-INIT&777/2>>
85¢ #17320 . SZERO :
13 ove3rT MICPC®MICPC+1
(1) ¢17320 892000 . 0089600

853



DMCy1y DDCMF PROTOCOL IMPLEMENTATION

DDCHGH (MAC
8s7
458
859
863
861
862
863 ¢17322
(1)
(1) g17322
864 P£17324
1)
(1) 817324
865 917326
1)
(§) 217326
866 £17330
)
(1) @17330
867 £17332
(1}
1) €17332
868 €17334
1)
(1) 917334
869 17336
1)
(1) #17336
879 £17340
1)
(1) 17343
871 817342
1)
(1) ®©17342
872 w17341%
(89
(1) $17344
873 617346
1)
(1) k17346
874 @17350
)
(1) 917352
87% 17352
1)
(1) ©17352
876 817354
(1)
(1) g17354
R77
679 ©17356
)
1) @1735¢6
879 @17300
1)
(1) £17369
864 ¢17362

DMC1t ODCMP PROTOCOL IMPLEMENTATICN

DDCHGH ,MAC

)
(1)
ABS
1)
)
987
)
)
883
()
)

€17362
817364

217364
B17366

817366
917379

¥17379

21=RAPR=77 14:16

£17322
#89377

poo4Re
023200

800421
p60601

208402
136612

Pod403
167412

$00404
$02601

peY125
862362

£22406
101742

oveia7
200405

809410
060360

ooR41t
145422

J00412
BOR620

eoo413
200362

@vas14
105756

eoB4t5
002212
POO416
890757

ovo417
963279

2i=APR=77 10:16

000420
zoR422

o421
100450

200422
0Ve665

PB423
122450

MACY11 30(1046) 1)=JuL=77 32125 PAGE 6=24 PAGE?
RBASRY=-RECEIVE BUFFER ADDRESS SERVICE

«SINIT+1009

MICPC=377

+SBTTL RCYA==ROUTINE TO HANDLE FIRST DDCMP CHARACTER
JENTERED FROM 1DLE LOOP

;DETERMINES IF MESSAGE TYPE IS NUMBERED,UNNUMBERED OR BOOT
;SETS UP APROPRIATE STATES FOR REST OF MESSAGE,

RCVA: sp 1BUS,RCVDAT, SPO $READ RECEIVE CHARACTER TO SP@
MICPC=MICPC+1
<MOVE!SPX!IBUS|{RCVDAT}SP@>
BRWRTE BR,SELALSP1 sREAD PORT STATUS WORD
MICPCEMICPC+1 -
<MOVE!WRTEBR!BR!<SELA!SP1>>
BRO 5% $IF INIT MODE===0ONLY BOOT OK
MICPCEMICPC+1
<JUMPLBRUCONI<SS=INITE3O@O#4>I<56=INITETTT/2>>
BR7 5$ :IF BOOT MOUE=w=QNLY BOOT OK
MICPCEMICPC+1
<JUMP!BR7CON!<5S=INIT&3I000#4>1<56~INIT&TTT7/2>>
BRWRTE IMM,201 }50H TO BR
MICPC=MICPC+]
<MOVE!WRTEBR]IMM}<201>>
CMP B8R, SP@ jCOMPARE BR TO SP@
MICPCSMICPC+1
<SUBTC!BR!SP@>
z RAY 3IF EQUAL=IS NUMBERED MESSAGE
MICPCEMICPCH1. . -
<JUMP | 2CONDI<RA1~IN1T63000#4> 1 <RA1=INIT&T777/2>>
BRWRTE IMM,5 ;ENQ TO BR
MICPC=MICPC+1
<MOVE!WRTEBR| IMM!<5>>
cMp BR, SPo sCOMPARE ENU TO SPO
MICPCEMICPC+1
<SUBTCIBRISP@>
Z RA2 3IF EQUAL=IS UNNUMBERED MESSAGE
HICPCEMICPC+L | N
<JUMP!ZCONDICRA2«INITGIG08#4> I <RA2-INIT&ET777/2>>

5832 BRWRTE IMM,220 3DLE TO BR
MICPC=M1CPC+1
<MOVEIWRTEBR! IMM!<220>>
cwp BR, SPg 3COMPARE DLE TO SP@
MICPCZMICPC+1 .
<SUBTC!BR{SP9>
z BOOT ;IF EQUAL IS BOOT
MICPCE=MICPC+1
<JUMPlZCOND!<BOOT-INITG3IPB0O%4> <BOOT=INIT&T777/2>>

FLUSH: OUTPUT ' IMM,<20@!0RCVCO> ;FLUSH INPUT SILO
MICPCEMICPC+1
<MOVE!WROUT!IMM!<29@10RCVCO>>

3 (LOW ORDER BITS READ ONLY)

BRWRTE IMM,357 ;MASK TO CLEAR==CLEAR ACTIVE
MICPCEMICPC+1 )
<MOVE!WRTEBR!IMM1<357>>
SP~  BR,AANDB,SP1® 7IN LINE STATUS WORD
MICPCsMICPC+1
<MOVE!SPX!BRLAANDB}SP18>

RM1g STATE RCVA

MACY11 30(1P46) 11-JUL=77 12325 PAGE 6=25 PRGE:

RCVA==ROUTINE TO HANDLE FIRST DDCMP CHARACTER

RA2:

MICPC=MICPC+1
<MOVE!WRTEBRIIMMI<RCVA-INIT&777/2>>
ALWAYS REXIT -

MICPCEMICPC+1
<JUMPIALCOND!<REXIT=INIT&3000%4> I CREXIT-INIT&TT7/2>>

STATE  RCVI ;CHANGE RECEIVE STATE TO 1
MICPCEMICPC+1 ’

<MOVE!WRTEBR!IMMI<RCVI-INIT&777/2>>

ALWAYS REXIT

MICPCEMICPC+t

<JUMPIALCOND ! <REXIT=INIT&3IBOO%4> | <REXIT-INIT&TTT/2>>

2182

2183



DMC11 DDCMP PROTOCOL IMPLEMENTATION
21=APR=77 10216

DDCHGH MAC
896
897
898
899
902 @17372
991 ¢17372
(1)
(13 217372
992 217374
1)
(1) 17374
9¢3 217376
(ij
(1) 17376
984 ¢17460
1)
(1) ©17409
945 17402
1)
1) e174%02
906 17104
1)
(1) e17404
987 E17406
1)
(1) e17406
998 €17410
1)
(1) ¢17410
999 017412
1)
(1) 17412
919 €17414
1)
(1) @17414
911 €17416
(1)
(1) 617316
912 ¢17422
(1)
(1) @#17420
913 ®17422
1)
(1) 217422
914 917424
(1)
1) p17424
915 417426
1)
(1) 817426
916 €17430
1)
(1) #17430
917 817432
(1)
(1) ©17432

DMC11 DODCME PROTOCOL IMPLEMENTATION
21~APR=77 10:16

DDCHGH , MAC
918 #17434
(1)
(1) 017434
919 @817436
(1)
(1) 17436
920 £17440
1)
(1) ©17443
921 17142
1)
(1) 17442
922
923
924 (17444
()
(1) 817444
925 817446
1)
(1) 817446
926 017452
(9]
(1) 617450
927 517452
(1)
(1) 17452
928 17454
(1)
(1) 017454
929 817456
()
(1) €17456
930 . #1746
1)
(1) £17360
931 €17462
1)
(1) 17362

620424

£23284

882425
P79214

696420
£54620

202427
196041

#90430
poR6B1

960431
197437

029432
#12151

300433
p164a2

312434
E02719

63435
212012

p006436
104552

206437
socene

PP3449
263391

Poo441
Q30461

Jv2442
263223

202443
456226

P34
956227

6va4ss
123229

Bv2446
382531

Bv0447
263260

200459
v#3385

BUPaS1
242665

#e2452
P91624

pBes53
pB1029

929454
b91620

809455
po1628

¥06456
B613114
B0d457
162451

CZA&60
162456

MACYi11 38(1046) 11=JUL=77 12:25 PAGE 6=26 PAGE?
RCVB==ROUTINE TO HANDLE FIRST CHARACTER OF COUNT FIELD '

RCY¥B:

RB3:

RB1g

RB@:

«SBTTL RCVB=«ROUTINE TO HANDLE FIRST CHARACTER OF COUNT F1ELD
SENTEKRED FROM IDLE LOOP
$}STORES COUNT FIELD AND SETS UP RCVC AS NEXT STATE

sp IBUS, RCYDAT, 5P4
HICPCEMICPC+1 )
CHOVESSPXLIBUSIRCVDATISP4>
LDMA BR,<SFLAISP14>
MICPCEM1CPC+1
<MOVEILDMAR!BR!<SELA!SP14>>
BRWRTE MEMX, INCMAR!SELB sREAD FLAGS BYTE .
HICPCRKICPCei

<uov:|unrzantn:ux1<1ucn5ksszus>>

BRO RBE $RECV BUFFER ASSIGNED===CONTINUE
MICPC=M1CPC+1 ]
<JUMPIBROCON!<RB1=INIT&300p#4> L <RB1=INIT&777/2>>

BRWRTE BR,SELA!SP1 $READ STATUS BYTE
MICPC=MICPC+Y

<MOVE!WRTEBR}BR!<SELA!SP1>>

BR7 RB3 sMAINT MODE

MICPCEMICPC+1

<JUMP!BR1CON1<RB3-INIT§3900*4>l<R83-INIT&77712>>

LDMA IMM, T ;ERROR==LOAD TYPE FIELD ADDRESS IN MAR
MICPCEMICPC+1

<MOVE!LDMAR!IMMI<T&377>3

MEMINC IMM,2 ;LOAD NAK TYPE

MICPCEMICPC+1

<MOVE!WRMEM!INCMAR] INM!<2>> .

MEM  IMM,31¢ ’ ;LOAD SUB~TYPE NO BUFFERS
MICPCEMICPCH ’

<MOVE!WRMEM!IMM!<310>>

LOMA IMM, NTLS

MICPCEMICPC+1

<MOVE ! LDMAR!IMMICRTLSE3T7>>

ALWAYS RHS5 ;BRANCH TO SEND NAK ROUTINE
MICPC=MICPC+1

<JUMPLALCOND ! ¢RHS~INIT&3208%4> I <RHS=INITGT77/2>>

BRWRTE I¥M,4 $MASK FOR NO BUFFER AVAILABLE
MICPC=MICPC+1

<MOVE ! WRTEBR! IMM}<4>>

&P BR,AORB,SP1 ;SET THE FLAG

MICPCEMICPC+1

<MOVE!SPX!BRJAORBISP1>

STATE  RCVC

MICPCaMICPC+1

<MOVE!WRTEBR! IMMI<RCVC=INIT&777/2>>

sp BR, SELB,SP3

MICPCEMICPC+]

<MOVE!SPX{BRISELBISP3>

OUTPUT (HEHX!INCHAR>,<SELB'OBA1> ;OUTPUT LOW ORDER BYTE OF ADDRESS
#ICPCEMICPC+Y

<MOVE!WROUT!MEMX ! INCKAR!<SELB!OBA1>>

OQUTPUT MEMX!INCMAR,<SELB!OBA2> ;OUTPUT HIGH BYTE OF ADDRESS
MICPCEMICPC+1

<MOVE ! WROUT}MEMX | INCMARI<SELB10BA2>>

$READ CHARACIER TO SP4

$LOAD MAR WITH ADDRESS OF CURRENT BA

MACY11 39(1046) 11-JUL=77 12:25 PAGE 6=27 PAGE:
RCVB=<ROUTINE TO HANDLE FIRST CHARACTER OF COUNT FIELD

RB2:

sp 1BUS, UBBR, SP®
MICPC=MICPC+1
<MOVE!SPX!IBUSIUBBR!SPO>
BRWRTE IMM,101 ;MASK OFF ALL BUT NXM AND VEC4 BITS
MICPCIMICPC+1

<MOVE!WRTEBRIIMM1I<{G1>>

sp BR, AANDB, SP@ ;AND SAVE IN 5P@

MICPCEMICPC+1
<MOVE!SPX!BR!AANDB|5P@>
se 1MM, 308, 5P5
MICPCEZHICPC+1 .
<MOVE!SPX|IMM]300!5P5>

JREAD THE BUS REQ REGISTER

$MASK TO ISOLATE EX., MEM BITS

;NOTE THIS REALLY WRITES A 3¢5 BUT THE
: +5 GETS SHIFTED OUT

BRWRTE MEMX, AANDB}SPS 3MASK ALL BUT EX, MEM BITS

MICPCEMICPC+1

<MOVE!WRTEBR|MEMX ! <AANDB } SP5>>

BRSHFT $SHIFT THEM INTO THE CORRECT POSITION

MICPCEMICPC+1 ’

<H0vElsuFTBRlHRTEBRIBELB>

BRSHFT

KICPCRMICPC+1

<MOVE ! SHF TBR§ WRTEBR! SELB>

BRSHFT

MICPCSMICPC+1

<MOVE!SHFTBR}WRTEBR] SELBY>

BRSHFT

MICEC=MICPC+1

<MOVE ! SHFTBRIWRTEBR! 8ELB>

out BR, AORB!OBR

HICPCEMICPC+1

<MOVE!WROUTX1BRI<AORBOBR>>

ALWAYS IDLE

KICPCEMICPC+1

<JUMPYALCOND! ¢IDLE«INIT&3080%4> ! <IDLE-INIT&7T7/2>>

ALWAYS 12

MICPCEMICDC+

<JUMPIALCOND!<I2=INIT&3000% 4> <I2=INIT&777/2>>

$WRITE EX MEM BITS OUT

0184

9185



DHMC11 DDCHMP PROTOCOL IMPLEMENTATION

DDCHGH (MAC

933
934
935
936
937
938
943
1)
(1)
944
)
1)
945
1)
(1}
946
1)
1)
947
1)
a)
948
1)
1)
949
(1)
)
9514
1)
1)
952
(1)
1)

DMC11 DDCMP PROTOCOL IMPLEMENTATION

#17464
#17464

F17464
£17466

917466
#1747

#17470
217472

P17472
©17474

#17474
A17476

v17475
617500

©17500
817502

#17502
217504

817504

DDCHGH ,AC
954
955
956 17596
1)
(1) €17596
957 €17519
1)
(1) €17%19
958 217512
1)
(1) €17512
959 #17514¢
1)
Gid #1731
969 17516
1)
(1) €17516
961 £17520
1)
(1) €17520
962 €17522
a)
(1) e17%22
963 17524
a)
(1) @17524
964 017526
1)
(1) e17526
965 @17532
1)
(1) 17530
966 217532
1)
(1) ©17532
967 017534
(1)
(1) k17534
968 ©175136
(1)
(1) @17536
969 ©1754¢
)
1) 21754¢
972
971 #17542
()
1) ©17542
972 Al17544%
1)
(1) €17544
973 €17546
)
(1) 17546

21=APR=77 10:16

B#a2461
$23295

220462
500690

PAN463
860665

00464
[LEESY

8me465
o10167

809466
076604

800467
276625

090478
poRe2

EBna71
109458

21=APR=77 1€316

poveT2
#2e513

088473
763223

¥38374
023602

fPasTS
@b 787

580476
107500

300477
140451

eceseo
poA6OL

poeset
183451

vde3502
76@6132

280503
6v1620

2009544
183051

8J0505
¢121583
L59596
962680

599507
12403

*a2510
L2401

902511
£63235

“8a512
152481

MACY11 30(1046)

11=JUL=77 12325 PAGE 6-28 PAGE: @186

RCVC=<ROUTINE TU HANDLE SECOND CHARACTER OF COUNT FLELD, SELECT AnD FINAL

RCVC:

RCS?

MACY11 30(1045)

,SBTTL

KCVC=«KOUTINE TO HANDLE SECOND CHARACTER OF COUNT FIELD, SELECT AND FINA

;ENTERED FROM IDLE LOOP
$ INTERPRETS SELECT AND FINAL :
JCHECKS FOR COUNT TOO LARGE

§p

IBUS,RCYDAT,SP5 $GET CHARACTER

MICPCEMICPC+1
<MOVE!SPX!1BUS!RCVDATISP5>

BRWRTE

IMH, 209 ;SEPARATE SELECT BIT FROM COUNT

MICPCEMICPC+]
<MOVE!WRTEBR IMM]<200>>

BRWRTE

ER,AANDB!SPS

MICPCEMICPC+L
<MOVE!WRTEBR!BRI<AANDB!SP5>>

14

BR,AORB,SP1@

MICPCEMICPC+1
<MOVEISPXIBRIAORBISP19>

LDHMA

IMM,BC sLOAD MAR TO BYTE COUNT

MICPCEMICPC+1
<MOVE!LDMAR!IMM!<BC&3T7>>

MEMINC

BR, SELA15P4 $SAVE LOW BYTE

MICPCEMICPC+1
<MOVE!WRMEM!INCMAR]BRI<SELA!SP4>>

MENINC

BR, SELA!SPS sAND NOW HIGH BYTE

MICPCIMICPC+1
<MOVE!WRMEM) INCMARIBRI<SELA{SP5>>

STATE

RCVD 3SET NEXT STATE T0 O

MICPCEMICPC+1
<MOVEIWRTEBR! IMM| <RCYD<INITE777/2>>

ALWAXS

REXIT

MICPCaMICPC+]
<JUMPLALCOND{ <cREXIT=INITE3000#4> | CREXIT=INITL777/2>>

11=J0L=77 12125 PAGE 6=-29 : PAGE: 2187

RCVD==ROUTINE TO HANDLE RESPORSE FIELD FOR NUMBERED MESSAGES

RCVD:

RD2:

1083

RDS:

+SBTTL

H
STATE

RCYD=«ROUTINE TO HANDLE RESPONSE F1ELD FOR NUMBERED MESSAGES

RCVE

BICPCEMICPC+]
<MOVE!WRTEBR! TMM} <RCVE=INITET77/2>>

SP

BR, SELB,5P3 $SAVE THE STATE

MICPCEMICPC+]
<MOVE!SPX!BRISELB!SP3>

SPBR

IBYS,RCYDAT, S5PO 3 INPUT THE CHARACTER

HICPCEMICPC+1
<MOVE!SPBRX!IBUS!{RCYDAT!SP@>

BRWRTE

BR,SUBISP17 3COMPARE NEW R TO LAST R

MICPCEMICPC+1 .
SMUVELIWRTEBRIBRI<SUBISP17>>

BR7

198 3IF NEW IS GREATER==~PROCESS

MICPCEMICPC+]
<JUMP!BRICONIC108~INITG3000#4> <105 -INITLTT77/2>>

ALWAYS

IDLE

MICPCEM1CPC+1
<JUMP!ALCOND ! <IDLE-INITE3000%4> | <IDLE=INIT&777/2>>

BRWRTE

BR,SELA!SP1 ;READ STATUS BYTE

MICPCEMICPC+1
<MOVE!WRTEBRIBR!<SELA[SP1>>

BR7

1DLE sMAINT, NODE « GET OUT

MICPCEMICPC+S
<JUMP{BR7CONI<IDLE=INITLIGO@%4>  <IDLE=INIT&T777/2>>

BRWRTE

BR,SELAISP1@

MICPCEMICPC+1
<MOVE{WRTEBRIBR!<SELA!SP1@>>

BRSHFT

MICPCEMICPC+1
<MOVE ! SHFTBR!WRTEBR) S8ELB>

BR4

IDLE

MICPCZMICPC+1
<JUMPIBR4CON|<IDLE«INITs3000#4> ! <IDLE~INIT&777/2>>

LDMA

IMM, ISP17 $ADDRESS LAST ACKED IMAGE

MICPC=MICPC+}
<MOVESLDMAR!{IMMI<ISP17&377>>

HEM

BR,SELAlSPQ ;COPY THE CHAR

MICPC=MICPC+1
<MOVE!WRMEM!BRI<SELA!SPB>»>

BRWRTE

1MMJLDMAR,REPST 3SET UP CUUNT FOR TIMER

MICPC=HICPC+1
<MOVE!WRTEBR} IMM|LDMAR!{<REPST>>

MEM

;#%x##DEPENDENT ON REPST = 2
IMM, 1 sREStET PEP THRESHOLD

MICPCEMICPCHL
CMOVE IWRMEM!IMM1<1>>

SP

BR,SELB, S5P{5 $RESET THE COUNT

MICPCRMICPC+1
<MOVE!SPX!BRISLLB!SP1S>

ALWAYS

IDLE

MICPCEXICPCHL
<IUMPIALCOND{<IPLE=INIT&3000%4>!1<IDLE~INITETTI/2>>



DMC11 DDCHMP PROTOCOL IMPLEMENTATION

DDCHGH, MAC
7S
976
977 ©175590
(1)
(1) §17559
978 g175S52
1)
{1 £17552
979 EB17554¢
1)
(1) ¥17554
960 17556
{1
(1) @17s556
981 17564
1)
(1) 917569
982 €17562
1)
(1) 817562
983 317564
1)
(1) 17564
984 ©€17566
(1)
(1) ©17566
985 ©17579
(1)
(1) w17572
986 ©17572
1)
1) e17572

DMC§1 DDCMP PROTOCOL IMPLEMENTATION

DDCHGH ,MAC
988
989 ¥17574
1)
(1) 417573
99¢ 17576
(1)
(1) 17576
991 17690
1)
(1) #17000
992 ¢17642
1)
(1) 917602
93 pP1760C4
(1)
(1) %17624
9%4 17606
)
(1) 17606
995
990
997
998 d17610
1)
(1) ©17618
999 ¢17612
1)
(1) g17612

21=APK=T] 10216

duB513
p68681

208514
187783

848515
020608

©vdSi6
pe03TL

B8U09517
145522

P693520
£63173

©eva521
194523

828522
©630871

2025213
BOO525

660524
1823450

21«APk=77 10116

2080525
963164

020526
105130

262527
$63165

209532
B8¢9533

982531
920230

BP8532
3190450

800533
38953S

PP0534
124531

HMACY11 38(1¢46) 11-JUL-77 12125 PAGE 6=-39 PAGE:
RCVE==ROUTINE TU HANDLE N FIELD OF NUMBERED MESSAGE

RCVE:

583

RE2:

+SBTTL RCVE==ROUTIME TO HANDLE N FIELD OF NUMBERED MESSAGE

H

BRWRTE BR,SELA!SP1
MICPCEMICPC+4
<MQVE!WRTEBRIBR!<SELA!SP1>>
BR? RCVQ
MICPCE=MICPC+1
<JUMPIBP7CONICRCVO=INITL3280#4> L<RCVO=INITLTTT/22>
BRWRTE IBUS,RCVDAT s INPUT THE CHARACTER
MICPCEMICPC+1

<MOVEIWRTEBR} IBUS}<RCVDAT>>

cMp BR,SP11

RICPC=MICPC+1

<SUBTC!BR!SP11>

z 58

MICPCEMICPC+1
<JUMPLZCOND!<56=INITL3IBOA#4>C58=INIT&TTT/2>>

sp BR,DECA, SP13 ;FORCE MSG TYPE TO =1
MICPC=MICPC+1

<MOVE!SPX!BRIBECA!{SP13>

ALWAYS RE2

MICPCEMICPC+1

<JUMP!ALCORD ! <RE2=INIT&3009%4> | <RE2=INIT&777/2>>

sp BR, INCA,SP11 3UPDATE R FIELD
MICPCEMICPC+1

<MOVE!SPX!BR!INCA!SP11>

STATE  RCVF $NEXT RECEIVE STATE IS F
MICPCE=MICPC4]

<MOVE!WRTEBR} IMMI<RCVF=INIT&777/2>>

ALWAYS REXIT ’ v

MICPC=MICPC+1 >

<JUMP | ALCOND | KREXIT«INIT&IBOO*4> L <REXIT=INIT&777/2>>

}READ THE STATUS BYTE

MACY11 30(1246) 11=JUL-77 12325 PAGE 6-=31 PAGE:
RCVF==ROUTINE TO IGNORE ADDRESS ’

RCVF:

RCVF@:

RCVF1:

RCYG:

+SBTITL RCVF-=ROUTINE TO IGNORE ADDRESS

sP BR,DECA,SP4 3DECREMENTLOW BYTE OF COUNT
MICPCEMICPC+1

<MOVE!SPX!BRIDECA!SP4>

C RCVF@ ;NO OVERFLOW

MICPC=MICPC+1
<JUMP!CCOND!<RCVFO-INIT&3000%#4> | <RCVFR=INIT&TT7/2>>

SP BR, DECA, §PS’ ) ;OVERFLOW - DECREMENT HIGH BYTE
MICPCSMICPC+1

<MOVE!SPX!BRIDECA{SPS>

STATE  RCVG

MICPCEMICPC+1

<MOVE!WRTEBR| IMM!<RCVG=INIT&T777/2>> .
NOP IBUS,RCYDAT,® ; INPUT CHARACTER = AND DISCARD
MICPCZMICPC+1

<IBUS!RCVDAT!@>

ALWAYS REXIT

MICPCEMICPC+1
<JUHP;ALCDNDI<REXIT-IN1153000!4>l<ﬁEXIT-INIT&777/2>>

;
+SBTTL RCVG==ROUTINE TO IGNORE CRC1 |

i

STATE  RCVH 3NEXT STATE IS RCVH
MICPCEMICPC+1

<MOVEIWRTEBR! IMM{<RCYH-INIT&T77/2>>

ALWAYS RCVF1

MICPC=MICPC+1
<JUMPIALCOND}<RCVF1~INIT4300p#4> | <RCVF1=INIT&E777/2>>

o188

2189



DMC11 DDCMP PROTOCOL IMPLEMENTAT1ON

DDCHGH ,MAC

1991

1002

1023 wi7614
10¢4 P17614
o)

€1) 917614
1995 317¢16
1)
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(1)
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(1)
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)
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1)

€1) 217654
1921 217656
(1)

DMC11 DOCMP PRDTOCOL IMPLEMENTATION

DDCHGH, MAC

(1) w17656
1022 wl7662
1)

(1) v1766¢
1023 ©17662
)

(1) w17662
1024 717664
)

(1) ¢17664
125 P17666
(1)

(1) E£17666
1876 5517674
1)

(1) ©1767w
1627 817672
1)

(1) v17672
1)

(1) w17674
1020 517676
)

(1) 017676
1€34 217720
1)

1) 8177e0
1036 ©17762
1)

(1) 17702
1637 217704
«w)

(1) 817794
1939 817726
1)

1) wi77¢6
1239 #1771¢
1)

1) wi17712
1942 217712
(1)

(1) v17712
1¢41 ©17714
)

1) wi17714
142 171716
(1)

) MM77te
1043 217720
()

(1) 217729
1044 917722
(1)

(1) e17722
1ve5 317724

1)

21=APR=77 10:16

#00535
#23200

G0@536
n20642

$v98537
116165

263540
969601

P02541
1977408

292542
260610

P02543
201628

209544
117307

900545
212151

#8546
v16442

200547
v16701

2vesS52
262617

w2551
r12213

©28552
843220

£0p553
624690

5P9554
212001

[LEELH]
540620

902556

21=AFR=7T7 10116
861620

209557
£62620

Bo056@
116256

200561
114704

£9P562
pees73

$00563
115467

00R564
©00402
200565
063223

388566
60610

39567
202212

$49570
ez1620

PLDST
187177

engS72
210162

#€2573
n54373

8v9574
115411

9575
©54373

293576
115443

60577
p13164

JeRseed
754373

2edopt

MACY11 3w(1046)

RCVH:

RH53

NACY11 30(19046)

RH3:

1¢8:

11=JUL=77

«SBTTL RCVH~<ROYTINE TO HANDLE CRC2

SsP IBUS,RCVDAT,5P8
MICPCEMICPC+1
<MOVE!SPX!IBUSIRCVDATISPO>
BRWRTE 1IBUS,RCVCON
MICPCEMICPC+1

<MOVE{WRTEBR| IBUS]<RCVCON>>
BRe TDON1

HMICPCEMICPC+1 .

12:25 PAGE 6=32
RCVHw=ROUTINE TO HANDLE CRCZ AND TO DISPATCH NUMBERED AND UNNUMBERED TYPES

$GET CHAR IN SPO@

$READ RECVR CONTROL REGISTER

;IF BCC MATCH SET CKC IS GOOD

<JUMPLBROCON] <TDON1~INITL3000%4> | <TDON1-INIT&777/2>>

BRWRTE BR,SELALISP1
MICPCEMICPC+1
<MOVE!{WKTEBRIBRIKSELA!SP1>>
BR7 RHX

MICPCE=MICPC+1

JREAD STATUS BYTE

$MALNT MODE

<JUMP1BR7TCON! <RHX~INIT&3000*4> ! <RHX~-INITE777/2>>

BRWRTE DP,<SELA!SP18>
MICPC=MICPC+1
<MOVE!WRTEBR!DP!<SELA{SP18>>
BRSHFT

MICPCEMICPC+1
<HOVE!SHFTBR!WRTEBR!SELB>
BR4¢ ~  SNAK}

MICPCEMICPC+1

;READ PORT STATUS WORD TO BR

;IF START MUDE=-=pROCEED TU RESEND START

<JUMP{BR4CON!¢SNAK1~INIT&3000%4> | <SNAK1=INIT&T777/2>>
$ELSE BCC ERROR-=LOAD ADDRESS OF TYPE FI

LDMA IMM,T
MICPCEMICPC+1

<MOVE!LDMAR! IMM!CT&377>>
MEMINC 1MM,2

MICPCEMICPC+1

<MOVE ! WRMEM{ INCMAR! IMM}<2>>
MEMINC IMM,301
MICPCEMICPC+1
<MOVE!WRMEM | INCMAR] IMM!<3@1>>
MEM BR, SELA!SP17
RICPCEMICPC+1
<MOVE!WRMEM!BR]<SELAISP17>>
LDMA IMN,NHDS
MICPCEMICPC+1

<MOVE!LDMAR! IMM!<NHDS&377>>
sp MEMX, SELB, S8
MICPCEMICPC+1
<MOVE!SPX!MEMX | SELB | SPO>

MEM BR, INCA! 8P@
MICPC=MICPC+1
<MOVE!WRBEM!BRI<INCA!SPB>>
LOMA IMM,NAKST
MICPC=MICPC+1

<MOVE]LDMAR! IMM!CNAKST&377>>
BRWRTE MEMX, SELB
HICPCEMICPC+1 -
<MOVE!WRTEBR!MEMX } <SELB>>
BSHFTB

MICPCEMICPC+1

11=JUL-77

<MOVE!SHFTBR! SELBIBR>
MEM BR, SELB
MICPCEMICPC+!
<MOVE!WRMEM{BR!<SELB>>
BRO NTHRES
MICPC=MICPC+1

JWRITE NAK TYPE

;WRITE HEADER BCC ERROR SUBTYPE

JRESTORE LAST ACKED IMAGE
$ADDRESS CUM ERROR COUNTER
JWRITE IT TO SPe

; INCREMENT IT

JADDRESS NAKS TMTED DYNAMIC
;WRITE IT TO BR

$SHIFT IT RIGHT

12125 PAGE 6=33
RCVH==ROUTINE TO HANDLE CRC2 AND TO DISPATCH

2D AND

JUPDATE IT

sBRANCH IF THRESHOLD EXCEEDLD

<JUMP!BROCON ! <NTHRES=INIT&3000%4> I <NTHRES=INIT&777/2>>

ALWAYS SNAK
MICPCSMICPC+1

€ .
<JUMPIALCOND | <SNAK=INIT&3@00#4> I <SHAK=INIT&777/2>>
3LOAD TYPE RECEIVED~=DECREMENTING

BERWRTE DP,<DECAISP13>
MICPC=MICPC+1
<MOVE!WRTEBRIDP!<DECA!SP13>>
i kHY

HICPCEIMICPC+1

ERED TYPES

PAGE: @199

PAGE:

AND [0 DISPATCH NUMBERED AND UNNUMBERED TYP

2191

j1F ALUOUT 15 ALL ONES 1S NUMBERED HSG

<JUHP:ZCDND!<RHI-IH;T‘3006DQ>!<RH]-fNITG111/2>>

RSTATE . RCVA
MICPCEMICPC+1

<MOVE!WRTEBR! IMM|<RCYA=INIT&777/2>> -

MICPCaMICPC+1
<MOVE!SPX!BRISELB!SP3>
BRWRTE DP,<SELA}SP12>
MICPCEMICPC+1
<MOVE!WRTEBRIDP!<SELA!8P18>>
OUTPUY IMN,<20@!0RCVCO>
MICPCEMICPC+1 :
<MOVEIWROUT!IMM1<20010RCVCO>>
BRSHFT

MICPC=MICPC+1
<MOVE!SHFTBR!WRTEBRI!SELB>
BR4 128

MICPCEMICPC+1

$LOAD LINE STATUS WURD IN BR

JSHIFT RIGHT

<JUHPIBR4CONl<1¢$'1ll!&3005’4>1(19"3“3?&777/2))

LOMA IMM, TYPTAB
MICPC=MICPC+1

<MOVE!LDMAR! IMMI<TYPTAB&377>>
cMp <MEMX] INCMAR>,5P13
KICPCEMICPC+1
<SUBTC!MEMX!INCMAR!SP13>

z REP

MICPCEMICPC+]

sADDRESS TYPE TABLE

<JUMP!ZCOND {<REP=INITEL3000%4> ! CREP=INIT&777/2>>

cMp <MEMX!INCMAR>,SP13
MICPCEMICPC+1
<SUBTCIMEMX!INCMAR]ISP13>

z NAK

MICPCEMICPC+1

<JUMPIZCOND ! <NAK=INITG3000%4> I <NAK=INITLT77/2>>

LOMA IMM, TYPSTT
MICPCEMICPC+1
<MOVEILUMARLIMMICTYPSTT&ITT>>
CHP <MEMX!INCMAR>,SP13
NICPCEMICPC+]
<SUBTCIMEMXJINCMAR!SP13>

Z START

HICPCEMICPC+Y

$SET POINTER TO START TYPL



DMCii ODCMP PROTOCOL IMPLEMENTATION

DDCHGH ,MAC
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DMC13 DDCMP PROTOCOL IMPLEMENTATION

DDCHGH MAC
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ey
1)
1}
1093
1)
1)
1094
(1)
(1)

#17740

17742
$17742

f17742
©17744

317744
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€17746
817753

817750
817752

717752
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017756
€17769

817769
17762
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217779
v17772

w7772

21+-APR=77 10316
115420
vie522
$54373

@o2633
115432

850604
854373

5806005
191746

28606
169451

21=-APR=77 10116

900607
123690

p6O6102
142951

gJ3611
300698

80612
$63302

p20613
€42653

820614
164620
299615
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Coe616
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ebo617
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£40620
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$00622
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200624
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#ACY11 38{i0646) 1i-JUL=77 123125 PAGE o=34 PAGE:
RCVHe«ROUTINE TO HANDLE CRC2 AND TO DISPATCH NUMBERED AND UNNUMBERED TYPES

<JUMP!ZCOND!<START=INIT&3000#4> L <START=INIT&777/2>>
3JSTACK TYPE

cMP <MEMX ] INCMAR>, SP13

ICPC=aICPCHL
<SUBTC!MEMX|INCMAR!SP13>

z STACK
MICPC=MICPC+1
<UUMPIZCOND | <STACK-INITa3606%4> i <STACK=INIT&TTT/2>>
cup - <MEMX!INCMAR>,8P13 sACK TIPE

MICPC2MICPC+1

<SUBTCIMEMX!INCMAR}5P13>

H ag

MICPCEMICPC+1

<JUMP!ZCOND ! <ACK=INITS3020#4> ! <ACK=INIT&?77/2>>

ALWAYS IDLE : JOTHERWISE IGNORE==MUST BE 0BS MsSG
MICPCaMICPC+1 : ' ’
<JUMP{ALCOND ! <IDLE-INIT&3000#4> I <IDLE=INIT&777/2>>

MACYt1 30(1046) 11=-JUL=77. 12125 PAGE 635 PAGE:
RCVH=«ROUTINE TO HANDLE CRC2 AND TO DISPATCH NUMBERED AND UNNUMBERED TYRES -

serneptinunnsnenssTIME CRITICAL CODEew» CHANGE WITH GREAT CARE *
+SBTTL RCVKO1==ROUTINE TO HANDLE FIRST BYTE ODD RECEIVE

RCVKO1: SPBR 1BUS, NPR, SP@ 3READ NPR REGISTER
MICPC=MICPC+1 '

<MOVE!SPBRX{IBUS!NPR|SP@>

BR& ~  IDLE

MICPCENICPC+1

<JUMPIBROCON | CIDLE=INIT&3000%4> {<IDLE-INIT&777/25>

BRWRTE IMM,200 ;MASK FOR CO(BYTE TRANSFER)

MICPCEMICPC+1 )

<MOVEIWRTEBR!IMM!<200>>

SP ~ BR,AORB,SPP

MICPCEMICPC+1

<9MOVEISPX!BRJAORB!SPB>

STATE  RKEL

MICPCEMICPC+1

<MOVEIWRTEBRIIMM}<RKE1=INIT&T77/2>>

ALWAYS RCVKO2 ’

MICPC=MICPC+1

<JUMPALCOND ! <RCVKO2=INIT&3000%4> | CRCVKO2=INIT&TTT/2>>

.SBTTL RCVKQ-<PROCESS ODD CHARACTER

RCVKO: SPBR 1BUS,NPR,SPP : $IS AN NPR GOING
HICPC2MICPC+1
<MOVE!SPBRX] IBUS!NPRISP@>
BRY RK66 3 IF S0, REITERATE ODD AND EXIT
MICPCEMICPC+1

<JUMP!BRACON] <RK66=INIT&3000#4> I CRK66-INITATT7/2>>
STATE RCVKE )
MICPCEMICPC+1
<MOVE!WRTEBR! IMMI<RCVKE=INIT&777/2>>

RCVKO2: SP BR, SELB,SP3 $SET STATE
M1CPCEMICPC+1
<MOVE!SPX!BR]SELB!SP3>
ouTPUT IBUS,RCVDATIQUTDA2 $1OUTPUT A CHAR
MICPCHICPC+1
<MOVE!WROUT!IBUS!<RCVDAT!OUTDA2>>

BRWRTE 148,21 $SET OUT HPR (C1) AWD NPR

HICPCEMICPCHL

<MOVE!WRTEBR! INM]<21>>

RK7:  OUT BR, <AORB]ONPR> sWRLTE NPR REGISTER
MICPCRMICPC+1

<MOVE!WROUTX { BR! <AORB1ONPR>>

ALWAYS IDLE

MICPCXZMICPC+1

<JUMPLALCOND ! ¢1DLE=INIT&3000#4> 1<IDbe=INIT6T77/2>>

P
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-
P
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663164

290632
185235

860633
663165

Bvd634
165711

#9635
322292

BR636
823140

800637
862066

8vp648
115035

God641
c63164

BO642
185245

ce0643
€63165

0e644
111772

200645
022649

20po 46
187215

21«APR=77 10116

$o0047
#92615

BBV659
1090450
649651
142251

943652
104627

468653
1232897

_BUB654
182251

B9P655
oRas577

2608656
ce1270

98657
1346211

$93660
823200

Jdvbe61
n62202

Bra662
A6PEPL

PBd663
117576

Pudbod
104641

MACY11 30(1046) 11-JUL=T77 12125 PAGE 6=3& PAGE?
RCVKE=<HANDLE EVEN BYTES

RCYKE:

RKS53

RKS50:

108:

RK3:

KK6:

kK663

.SBTTL RCVKE=-=HANDLE EVEN BYTES

BRWRTE IBUSsNPR ;READ NPR CONTROL REGISTER
MICPCSMICPC+1 i
<MOVEIWRTEBR] 1BUS | <NPR>>

BR4 RK4 718 RECV NPR=-=BRANCH
MICPCRMICPC+1 ’
<JUMP!BR4CONI<RK4=INITG390@¥4> | <RK4=INIT&777/2>>

sp 1BUS, 10BA1, S5PO JREAD LOW BYTE OF BA T0 SP
MICPC=MICPC+1
<MOVE!SPX!IBUSIIOBA11SP@>
OUTPUT DP,<INCAIOBAL>
MICPCEMICPC+1

<MOVE !WROUTIDPI<INCALOBAL>>
sP BR,DECA,5P4
MICPCEMICPC+1
<MOVE!SPX{BRIDECA!SP4>

[ 185 $NO OVERFLOW

MICPC=MICPC+]

<JUMPICCOND!<10S~INIT&IBGR#4>1<108=INIT&TT7/2>>

sp BR,DECA, SPS JOVERFLOW =~ DECREMENT HIGH BYTE
MICPCaMICPC+1 :
<MOVE!SPX!BR{DECA!SPS>

Z RL3 $BYTE COUNT ZERO

MICPCEMICPC+1

<JUMP|ZCOND!CRL3I=INIT&3POA* 4> <RLI=INIT&777/2>>

OUTPUT 1BUS,<RCVDATIOUTDA1> ;READ CHARACTER AND WRITE IT
MICPCEMICPCHY

MOVE!WROUT} IBUS{<RCVDATIQUTDA1>>

sp 1BUS,10BA1,SP@
MICPCRMICPC+1
<MOVE!SPX!IBUS{IOBA1!5PE>
OUTPUT DP,<INCAJOBAL>
MICPCEMICPC+1

<HOVE! WROUT!DPI<INCALOBALI>>
c 1CBA22 s IF CARRY INC BA HIGH
MICPCEMICPC+1 :
<JuMchcono1<rcsuzz-xultsaaoo-4>z<1c9nzz-1n11s771/2>>

sp BR,DECA,SP4 yDECREMENT THE COUNT OF BYTES
MICPCZMICPC+1

<MOVE!SPX!BRIDECA{SP4>

[ RKé $NQ OVERFLOW

HICPC=MICPC+1

<JUMPICCONDI<RKE=INIT&3BBO¥#4> I <RKE=INIT&TT7/2>>

sp BR,DECA, SPS é sDECREMENT HIGH BYTE OF COUNT
MICPCENICPC+1

<MOVE$SPX!BRIDECAISPS>

z RL4 yBYTE COUNT ZERO

MICPC=MICPC+1

<JUMP!ZCOND ! <RL4=INIT&3000#4> ! <RL4=INITGT77/2>>

BRWRTE 1BUS,RCVCON $READ RECEIVER CONTROL REGISTER
MICPC=MICPC+1 *

<MOVE!WRTEBR| IBUS| <RCVCON>>

BR4 RCVKO 3IF ANOTHER CHARACTER=-=PRUCESS
MICPCEMICPC+1 T
<JUMPIBR4CONI<RCVKO=INITG3000%4> ! CRCVKO=INIT&TT7/2>>

STATE  RCVKO

JWRITE INCREMENTED BA

sDECREMENT CHARACTER COUNT

$READ INCREMENTED BA

JWRITE INCREMENTED BA

MACY11 30(1046) 11-JUL-77 12125 PAGE 6<-37 PAGE3
RCVKE=-=HANDLE EVEN BYTES

RK43

RKE1:

MICPCEMICPC+1

<MOVE!WRTEBRLINM!<RCVKO=INIT&777/2>>

ALWAYS REXIT )

MICPC=MICPC+1
<JUHP!ALCOND!(REXIT-IIITG3GGI*0>I<REXIT-1NIT&777/2>>
BRe 1DLE

MICPCEMICPC+1

<JUMP!{BRBCON!<IDLE=INITG300@#4> ICIDLE~INIT&T77/2>>
ALWAYS PRKS 3 IF NO MPR ==PROCESS
MICPCEMICPC+1
<JUMP!ALCOND!<RKS~INIT&300@%#4> | <RKS5=INIT&777/2>>

¥

sP 1BUS/NPR, SPO JREAD NPR REGISTER
MICPCEMLICPCH]

<NOVE!SPX'IBUSINPR!SPO>

BR® 1DL $NPR STILL IN PROGRESS
uxcpc:n1cpc+1 )
<JUMP!ERQCOR ! <IDLE=INIT&300C#4> | CIDLE-INIT&TT77/2>>

BRWRTE 1IMM,177 yMASK FOR ALL BUT Co
MICPCEMICPC+1
<MOVEIWRTEBRIIMM{<177>>

our BR, <AANDB]ONPR>
MICPCSMICPC+1
<MOVE!WROUTX)BR!<AANDBLONPR>>
ALWAYS RKS@

MICPCSMICPC+1

<JUMPIALCOND} <RKS@=INIT&I000#4> | CRKSP=INIT&777/2>>

$TURN OFF ALL BUT Co

susnmpnuunipansrusEND OF TIME CRITICAL PATH»» FRERRRRY *

RCVKE®:

sP IBUS,RCVDAT,SPO B3READ CHARACTER AND SAVE IN sp®
MICPCEMICPC+1 )
<MOVE ! SPX! IBUS!RCYDATISPE>

QUTPUT BR,<SELAIOUTDAL> $SEND NONSENSE CHARACTER
MICPC=MICPC+1

<MOVE!WROUT{BRI<SELAICUTDA]>>

BRWRTE BR,SELAISP1 3READ STATUS BYTE

MICPCaMICPC+1

<MOVE!WRTEBRIBRICSELALISP1>> |

BR7 PASWRD JMAINT MODE = SEE IF RLD MESSAGE
MICPC=MICPC+1
<JUMP!BRICON]<PASWRD=INIT&3200#4> I <PASWRD=INIT&777/2>>

ALWAYS RK3 ;OTHERWISE PROCESS NORMALLY
MICPCEMICPC+1

<JUMPIALCOND!<RK3I-INITL3P@Q*4> | <RK3=INITLTT7/2>>

2194

2195



DMCi1 DDCMP PROTOCOL IMPLEMENTATION
21-APR=7] 18:16

DDCHGH ,MAC

1146
1147 9206074
1)

(1) 220074
1148 g2e776
(1)

(1) 822676
1149 S20idd
1)

(1) p20122
1150

DMC11 DDCMP PROTOCOL IMPLEMENTATION
21=APR«77 10316

DDCHGH ,MAC

1152
1153 28122
1158 »28142
1)

(1) 28142
1159 220104
1)

(1) 92¢194
1108 K24166
1)

(1) 022106
1161 920119
a)

(1) 220119
1163 222112
)

(1) 2820112
1164 620114
1)

(1)

20114

832665
623213
330666
202679

vBooe7
188459

200670
523205

403671
Pov 698

860672
862665

09673
e6331e

»08674
839676

282675
109459

MACY1) 38(1046) 11=JUL=77 12:25 PAGE 6=38 PAGE: 0196
RCVI=«STORE UNNUMBERED MESSAGE TYPE

«SBTTL KCVIe=STORE UNNUMBERED MESSAGE TYPE

RCVI: SP 1BUS,RCVDAT,SPi3 ;STORE UNNUMBERED TYPE
MICPCE=MICPC+]
<MOVE!SPX!IBUSIRCVDATISP13>
STATE RCVJ FNEXT STALE Is J
MICPC®MICPC+1
<MOVE!WRTEBR{ IMM <RCVJ=INIT&?77/2>>
ALWAIS REXIT
MICPCEMICPC+1
<JUMP!ALCOND} <REXIT=INIT&3GAO#4> | <REXIT-INIT&777/2>>
L
MACYi1 30(1046) 11=JUL=77 12325 PAGE 6-39 PAGE: 9197

RCVJ==ROUTINE TO HANDLE SUBTYPE FIELD,SELECT AND FINAL

RCVJs

«SBTTL RCVJ=-ROUTINE TO HARDLE SUBTYPE FIELD,SELECT AND FINAL

SP IBUS,RCVDAT, SPS $GET CHARACTER
MICPCEMICPC+1 )

<MOVE!SPX!IBUSIRCVDAT!SP5>

BRURTE IMM, 25 ;CONDITIONALLY SET BIT
MICPCEMICPC+1

C€MOVE ! WRTEBR! IMM{<208>>

BRWRTE BR,AANDB!SPS

MICPCEMICPC+1

<MOVE|WRTEBR!BR!<AANDB!SPS>>

SP BR,AORB,SP1¢

MICPCEMICPC+1

<MOVEISPXIBR!AORB!SP18>

STATE RCVR ;NEXT STATE IS N
MICPC=MICPC+1

<MOVE!WRTEBR! IMM{<RCVR=INIT&777/2>>

ALWAYS REXIT

MICPC=MICPC+1
CJUMP!ALCOND{<REXIT=INIT§3600%4> I <REXIT=IRIT&777/2>>



DMC1t DOCMP PROTOCOL IMPLEMENTATIOM MACY11 30(104b) t1ejUL=77 12325 PAGE 6=40 PAGE: @198

DDCHGH ,MAC 21-APR=77 10116 RCVR==UNNUMBERED MESSAGE RESPONSE FIELD
1166 .SBTTL RCVR=-UNNUMBERED MESSAGE RESPONSE FIELD
1167 SENTERED FROM IDLE LOOP
1168 :
1169 ©20116 RCVR:  BRWRTE IMM,3 $REP MESSAGE TYPE TO BR
(1) 090676 MICPCEMICPC+1
(1) ©20116 £99403 <MOVE!WRTEBR) IMM1<3>>
1170 P20122 NOP BR, SUB, SP13 ;15 TYPE ACK OR NAK
(1) ©wod677 MICPCZMICPC+1
(1) 928120 pE335) <BRISUB!SP13>
1171 929122 STATE  RCVQ ;NEXT STATE 1s RCVQ
(1) 000780 MICPCEMICPC+1
(1) ¢24122 02703 <MOVE!WRTEBR} IMMICRCVQ=INIT&T77/2>>
1172 : ;###NOTE THIS INSTR DOES NOT CLOCK *C"
1173 €20124 c RCVF1 $IF NOT IGNORE
1) 029741 MICPCEMICPC+1
(1) P2@124 195131 <JUMPLCCOND ! <RCVF1=INIT63000%4> L CRCVF1-INIT&T77/2>>
1174 628126 ALWAYS RD2 $DO RANGE CHECKS
(1) pod782 MICPCEMICPC+1
(1) 820126 104473 <JUMPLALCOND ! <RD2-INIT&3000#4> | CRD2=INITET77/2>>
DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1i 30(1046) 11=JUL=77 12325 PAGE 6=41 PAGET @199
DDCHGH ,MAC 21=APR=77 19116 RCVQ==UNNUMBEREL MESSAGE==NUMBER FIELD
1176 +SHTTL RCVQ=«UNNUMBERED MESSAGE==NUMBER FIELD
1177 $ENTER FROM IDLE
1178 H
1179 w20130 RCVQ:  STATE  RCVF $NEXT STATE IS ADDRESS
(1) pYG703 MICPCEMICPC+1 -
(1) 820130 AoS2S <MOVE! WRTEBR! IMML<RCVF=INIT&777/2>>
1198 920132 ALWAYS RCVF1 !
) PLIILT MICPCEMICPC+1

{1) 620132 104531 <JUMPLALCONDI<RCVF1=INITG3000*#4> | <RCVF1=INIT&T777/2>>



DMC11 ODCHMP PROTOCOL IMPLEMENTATION
21=APR=77 12316

DDCHGH 4MAC
1182
1183
1184 €22134
(1)
(1) 20134
5186 24136
1)
(i) 828136
1191 ¢22142
1)
(1) 820142
1192 20142
)
(1) e2m142
1193
1194 ©2€144
1)
(1) 820144
1195 P22146
1)
(1) w2146
1196  32015¢
1)
(1) 828150
1197
1199 J2e152
1)
(1) 228152
1200 324154
1)
1) 922154
1222

DMC11 DDCMP PROTOCOL IMPLEMENTATION

DDCHGH ,MAC
1224
1205
1206
1247
12¢8
1269 520156

1)

(1) 220156
1214 ©20162

1)

(1) #2016%
1211 €20162
- (1)

(1) 20162
1212 20164

1)

(1) 320164
1213 024166

(1)

(1) 920166
1214 820170

{1}

(1) 20179
1215 €20172

1)

1) 28172
1216 €20174

1)

(1) 928174
1217 020176

1)

(1) 922176
1218 »20209

)

(1) ¢22209
1219 €22202

1)

(1) f283202
1220 924204

1)

(1) 20203
1221
1222 #20206

1)

(1) 120296
1223 p2e21@

1)

(1) s20219
1224 20212

)

(1) 28212

BOVT0S
123600

642706
167314

889707
880576

wao7i0
861279
BUOT11
r24200

p99712
08716

PUB713
1965459
860714
192851

ee3715
144787

21=APR=77 10316

BuuT16
129629

823717
186351

290720
623229

683721
p22640

pep722
116214

6008723
268621

808724
1877490

208725
313151

800736
016492

229727
©16782

aca730
P12014

2731
124552
€499732
€19177

¥99733
poeB418

pod?34
114522

MACY11 30(1046) 11-JUL-TT7 12:25 PAGE 6-42 ) PAGE:
FCVL==PROCESS CkC3

RCVL:

RL2:

RL3:

RL1:'

+SBTTL RCVL=«<PROCESS CRC3

sENTERED FROM IDLE LOOP .

SPBR 1IBUS,NPRy SPY PREAD NPR CONTROL
BICPCEMICPC+1

<MOVE] SPBRX11BUSINPR{SPO>

BR4 RL1 3RCV NPR BRANCH
KICPCE=MICPC+]

<JUMPIBR4CON{<RLi=INIT&3688%4> i<RLI=INITRTTT/2>>

BRWRTE IMM,176 $MASK TO TURN OFF C¢
MICPCEMICPC+1

<MOVE!WRTEBRIIMM!<176>>

ouT BR,ARNDB}ONPR

HICPC=MiCPC+i

<MOVE!WROUTX!BR!<AANDElONPR>>

H

NOP 1BUSsRCVDAT,®
MICPCEMICPC+1
<1BUSIRCVDAT!0>

STATE RCYM
MICPC=MICPC+1
<MOVE!WRTEBR! IMM]}<RCVM=INIT&777/2>>

ALWAYS REXIT ’

MICPC=MICPC+1
<JUMPIALCOND}<REXIT=INITE3000#%4> | <REXIT=INIT&777/2>>
H

BR® IDLE sNBR GOING ==GET OUT
MICPC=M1CPC+1
<JUMPIBROCON!<IDLE=INIT&3000#4> 1 <IDLE-INIT&777/2>>
ALWAYS RL2

MICPCEMICPC+1

<JUMP!ALCOND ! ¢RL2-INIT&338a#4> ! <RL2=-INIT£777/2>>

; INPUT CHARACTER AND DISCARL

MACY11 30(1P46) 11-JUL=77 12325 PAGE 6-43 PAGE:
RCVM==PROCESS CRC4=<END OF DATA MESSAGE -

RCVM@:

+SBTTL RCVM==PROCESS CRC4~~END OF DATA MESSAGE
sENTERED FROM IDLE LOOPT -
3 IF CRC CORRECT == QUEUE INTERUPT AND UPDATL RESPONSE

H
;s IF CRC WRONG SEND NAK

BRWRTE IRyS;UBRR sREAD UNIBUE BR REGLSTER
MICPC=MICPC+{ -
<MOVE!WRTEBR!IBUS!<UBBR>>

BR@ NXMERR 3NON-EXISTANT MEMURY
MICPCE=MICPC+1

<JUMP{BRYUCON  <NXMERR=INIT&3900%4> L <NXMERR=INIT&777/2>>

SP 1BUS,RCVDAT,SP2 : 3READ CRC CHARACTER

MICPCEMICPC+1
<MOVE!SPX1IBUSIRCVDATISP@>
BRWRTE 1BUS,RCVCON
MICPCEMICPC+1
<MOVE!WRTEBR} IBUS!{<RCVCON>>
BR@ RCVNY : 1 IF CRC GOOD == PROCESS
MICPC2MICPC+1 )
<JUMP!BROCON} <RCVM1=INITG3IGB0#4> | <RCVMI~INITE777/2>>

BRWRTE BR,SELA!SP1 JREAD STATUS BYTE
RICPCEMICPC+i

<MOVE!WRTEBR!BR!<SELAISP1>>

BR? RHX 3CRC ERROR IN BOOT MODE = FLUSH
MICPCEMICPC+1 : i
<JUMPIBR7CONI<RHX=INIT&3000%4> | CRHX~INIT&T77/2>>

LDMA INM, T sELSE SEND NAK ~«DATA ERROR
RICPC=MICPC+1

<MOVE!LDMAR!IMM!<T&377>>

MEMINC IMM,2 3NAK TYPE

MICPCEMICPC+]

<MOVEIWRMEM! INCMAR] IMM]<€2>>

HEMINC IMM,302 3DATA ERROR SUBTYPE
MICPCRMICPC+1 .

<MOVE!WRMEM! INCMAR] IMN}<382>>

LDMA = IMM,NDATS

MICDCRMICDC+t

<MOVE!LDMAR} IMM{<NDATS&377>>

ALWAYS RHS JSEND NAK

MICPC=MICPC+]

<JUMPLALCOND | <RE5=INITL3P00#4> | <RHE~INIT&777/2>>

$READ RECEIVER CONTROL REGISTER

LDMA IMM, <CRTHRS+3>> $POINT TO ERROR WORD
KICPCEMICPC+1

<HOVEILDMAR) IMHM!<<RTHRS+3>&377>>

BRWRTE IMM,1@ sMALNT MESSAGE ERROR
MICPCEMICPC+1

<MOVE!WKTEBR]IMMi<19>>

ALWAYS RCEXY :GIVE FATAL ERROR
MICPCSMICPC+1

<JUMPLALCOND { <RCEXY=INIT&30U@*4> | <CRCEXY=INITa777/2>>

0200

0201



DMC11 DDCMP PROTOCOL IMPLEMENTATINN

DDCHGH «MAC

1226

1227

1228

1229

1230 @20214
1)

(1) P22214
1231 ©20216
1)

(1) €20216
1232 020220
1)

(1) 620220
1233
1234 ¢20222
1)

(1) €208222
1235 €20224
(1)

(1) 9820224
1236 820226
(1)

(1) €28226
1237 £20239
(1)

(1) F£20230
1238 820232
(1)

(1) ©20232
1239 928234
(1)

(1) 9208234
1240

1241 926236
1)

(1) 920236
1242 3220240
(1)

(1) @20290
1243 920242
1)

(1) @20242

DMC13 DDCMP PROTOCOL IMPLEMENTATION

DDCHGH , MAC

1246

1247 #22244
1)

(1) vr29244
1248 220246
1)

(1) £20246
1249 920252
)

(1) ©20259
12528 20252
1)

(1) 824252
1331 B20i54
)

(1) ©23254

21-APReT7 14316

200735
9206089

098736
€60373

Foa737
165746
o4p742
560521

200741
187343

8060742
164415

620743
20563

eve744
$63261

V28745
164415
ev0746
?63164

928747
115712

820759
152451

21=APR=T7 10:16

v28751
210177

£98752
©16481

00753
¢n2460

202754
143239

©ae155
114524

MACY11 3@(1046) 11-JUL=77 12325 PAGE 6=44 PAGE:
EM2«=PROCESS RLD MESSAGE

+SBTTL EM2-=pROCESS RLD MESSAGE
3ENTERED FROM IDLE LOOP
3IF RLD PASSWORD CHECKS TRIGGER THE BOOT ROM

EM2: BRWRTE 1BUS,RCVDAT sREAD YHE CHAR
MICPCEMICPC+1
<MOVE!WRTEBR JBUS!<RCVDAT>>
cMp BR,SP13 315 IT A MATCH
HICPCZMICPC+1
<SUBTC!BR!SP13>
2 T EM3
MICPCEMICPC+1 .
<JUMP!ZCOND I <EM3=INITLIDOO# 4> I<CEM3-INITETTT/2>>
sFALL INTO RHX
RHX: BRWRTE BR,AAISP1 sREAD STATUS BYTE SHIFTED LEFT
MICPCEMICPC+1
<MOVE!WRTEBRIBR!<AA!SP1>>
BR4 108 ;DLE RECEIVED IN NORMAL MODE
MICPCZMICPC+1 | .
<JUMPIBR4CON) <08 =INITEIBPO#4><10$-INITE777/2>>
ALWAYS FLUSH $ALREADY IN MAINT MODE
KICPCEMICPC+1
<JUMPIALCOND | <FLUSH~INIT&3000%4> ! <FLUSH-INIT&777/2>>
106 BRWRTE IMM,163 . ;MASK TO CLEAR ALL MAINT RELATED BITS
MICPCEMICPC+1
<MOVE!WRTEBR!IMM{<163>>
sp BR, AANDB, SP1 ;CLEAR THEM
MICPCRMICPC+1
<MOVE!SPX!BRIAANDBISP1>
ALWAYS FLUSH
MICPCEMICPC+1
<JUMP I ALCOND } <FLUSH=INIT&3009%4>  <FLUSH=-INIT&777/2>>
EM33 sp BR,DECA, SP4 ;DECREMENT CHARACTER COUNT BY ONE
MICPCEMICPC+1
<MOVE!SPX!BRIDECA!SP4>
z EMTRIG $TRIGGER AC LoW
MICPCEMICPC+1 ;
<JUMP ! 2COND ! CENTRIG~INITL 3000% 4> | CEMTRIG=LINITET77/2>>
ALWAYS IDLE :
MICPCEMICPC+1
<JUMPLALCOND ! <IDLE=INITC3000#4> I SIDLE=INITGTTT/2>>
MACY11 3¢(1046) 11=JuL=77 12325 PAGE 6=45 PAGE:

NXMERR ===NON EXISTANT MEMORY HANDLER

NXMERR?

+SBTTL NXMERR ==-=NON EXISTANT MEMORY HANDLER

LDMA IMM, CCRTHRS+3>> ;ADDRESS ERROR LINK
MICPC®MICPC+1

<MOVE!LDMAR] IMM I <CRTHRS+3>&377>>

MEMINC INM,1

MICPCEMICPC+1

<MOVE!WRMEM} INCMAR} IMM}<1>>

MEH IMM, @ ;NXM ERROR BIT
MICPCaMICPC#+1

<MOVE]IWRMEM! IMMI<B>>

sP MEMX, SELB,5P10 ;CLEAR STATUS
MICPCEMICPC#+1 ‘
<MOVE!SPX{MEMX|SELB!SP10>

ALWAYS KCEXX

MICPCEMICPC+1 :

<JUMPJALCOND | <RCEXX=INIT&3008%4> L CRCEXX=INITET77/2>>

0202

9203



DMC14 DDCMF PKROTOCOL IMPLEMENTATION
21=APR=77 10316

DDCHGH, MAC

1273
1274 P20256
1)

(1) 920256
1275 922263
1)

(1) ©20260
1276 921262

(1)

(1) %20262
1277 920264
1)

(1) 224264
1278 524266
1)

(1) 020266
1279 226279
1)

(1) 920273
1280 624272
1)

(1) g20272
1281 620274
1)

(1) ¢20274
1282 120276
1)

(1) 820276
1283 #20300

1)

(1) @20300
1265 ©ee362

(1)

(1) g28302
1285 @20304

1)

(1) p20304
1286

1287 w24306

1)

(1) #2305
1288 229319

1)

(1) @20312
1291 920312

2)

(2) o20312

(1) 720314

(2}

(2) 820313

(1) 820316

2)

(2) #263io

(1) c2p32e

2)

(2) 820320

DMC1t DDCMP PROTOCOL IMPLEMENTATION
21-APR=77 10:16

DDCHGH  MAC
1233
1294
1295
1296
1297 220322
)
{113 wzw32z
1298 829324
1)
1) e20324
1299 ©24326
1)
(1) %28326

282756
P60691

©83757
163742

228760
PonR613

E8v761
063331

cERT62
120742

202763
292404

bu2764
063900

660765
118691

Pu2T66
#3484

2981767
123220

282770
661011

BBB771
114761
690772
enp402

9u2713
114663

09774
baAvuv2e

208775
800000

£08776
POOVGO

940777
202609

628322
oBa717

801890
220020

#ilodl
173282

#31002
164454

MACY{1 30(1@46) 11-JULe77 §2325 PAGE 6=46 PAGE:
HXMFRR ===NON EXISTANT MEMORY HARDLER

BOOT:

RESEXTS

TABMXT:

;
RTHRES?

BRWRTE BR,SELA!SP1
MICPCZMICPC+1
<MOVE!WrTEBRIBRI<SELAISP1>>
8r7 RA2
KICPC=MICPC+1
<JUMP1BRTCON}<RA3=INIT&3480#4>{ <RA3-INITE777/2>>

BRWRTE IMh,210 :MASK TO SET MAINT MODE AND DLE RECV’D
BICPC=MICPC+L

<MOVE!WRTEBR]IMM!<218>>

sp BR, AORB, 5P1 $SET THE BITS

MICPC=MICPC+1

<MOVE!SPX!BRIACRBISPL>

ALWAYS RA3 sTREAT LIKE NUMBERED MESSAGE
MICPCTMICPC+1 ’
<JUMP{ALCOND ! <RA3=INIT&3090*4> LCRA3=INITE777/2>>

BRWRTE IMM, 4 ;ADL TO MXT BITS
MICPC=MICPC+1

<MOVE!WRTEBR| IMM}<4>>

SP BR;ADD, SPP

MICPCEMICPC+1

<MOVE!SPX!BRIADD}SPO>

ALWAYS TH3X

MICPC=MICPC+1

<JUMP!ALCOND ! <TH3X=INIT&3890#4> ! <TH3X-INIT&777/2>>

BRWRTE IMM,4 . 3 INCREMENT MXT

MICPCEMICPC+1

<HMOVE!WRTEBR!IMMi<4>>

sP 1BUS,UBBR, 8P2 ;READ BR CONTROL
MICPCEMICPC+1

<MOVE!SPX!I1BUS!UBBR]SP@>

OUT ~  BR,ADD!OBR

MICPC=MICPC+1

<MOVE ! WROUTX | BR!<ADD [ OBR>>

ALWAYS ECX

MICPCEMICPC+1

<JUMPIALCOND | <cECX=INIT&3388%4> I CECX=INIT&777/2>>

$SEE IF IN MAINT, MODE

sBRANCH IF 50 AND TREAT DLE LIRE NUNM, N3G,

BRWRTE IMM,2
MICPCEMICPC+1
<MOVE!WRTEBR} TMM1<2>>
ALWAYS ERRXX
MICDC=MICPCH1
<JUMP!ALCOND | <ERRXX=INIT&ID80%4> | CERRXX~INIT&T77/2>>
$ZERO

MICPCE=MICPC+1

200009

$ZERO

MICPC=MICPC+1

PoB000R

$ZERO

MICPC=MICPC+1

830000

$ZERO

MICPC=MICPC+1

228000

MACY11 38(1046) 11=JyL=77 12325 PAGE b6=47 PAGE:?
NXMERR ===NON EXISTANT MEMORY HANDLER -

TMTDAS

«SINIT+2009
MICPC®777
«SBTTL TMTDA--TRANSMITTER DISPATCH ROUTINE

!

BRWRTE 1BUS,TMTCON
MWICPCEMICPC+1

<MOVE!WRTEBR} IBUS|<TMTCON>>
+BR¢ DP,SELA,<2|PAGE2> 3 IF READY PROCEED
MICPCEMICPC+1 .

<JUMP! BR4CON!DPISELA!21PAGE2>

ALWAYS 11 i ’ 3ELSE IDLE
MICPC=MICPC+1

<JUMPLALCONDI<I1~INITGIOOO#4> I<I1~INIT&T77/2>>

$READ TRANMITTER CONTROL REGISTER

2204

98205



DMC11 DDCMP PROTOCOL IMPLEMENTATION
21=APR=T7T 10316

DDCHGH , MAC

1301
1302

1383 #20338
1309 $20330
(1)

(1) w20332
1310 928332
(1)

(1) ¢20332
1311 329334
1)

(1) 928334
1312 €20336
(1)

(1) 020336
1318 20342
()

(1) ®20340
1319 620342
(1)

(1) g28342
1320 ©20344
(1)

(1) p20344
1321 920346
(1)

(1) 826346
1322 20358
1)

(1)  w20350
1323 920352
)

(1) w2a352
1324  p20354
(1)

(1) ©20354
1325 220356
o)

(1) ©208356
1326 420360
()

(1) 920360
)

(1) 20362
1327 220364
1)

(1) 26364
1328 20366
1)

(1) 920366
1329 £20379
(1)

(1) 926379
1339 ¢20372
1)

(1) 920372

DMCy) DDCMF PROTOCOL IMPLEMENTATION
21=APR=77 10516

DDCHGH , MAC

1331 %20374
1)

(1) ¢2¢374
1332 520376
)

(1) 328376
1333 ©20409
1)

(1) 224400
1334 0224082
1)

(1) 20422
1335 20404
1)

1) p2v404
1337 ©203¢6
1)

(1) w29%06
1338 ®W20410
)

(1)  s2s410
1339 220412
1)

1) g26812
1)

(1} 920414
1342 520416
1)

(1) v20116
1341 @2e420
1)

1) 020420
1382 20422
(1)

(1) 020422
1343 HA2042%
)

1) bp20824
1344 7279426
(1)

(1) 220426
1345 221430
€1)

(1) $20430
)

(1) ¢20432
1346 920434
(1)

(1) 20434
1337 w20436
1)

(1) B20436
1348 J29v430
()

(1) p2044
1389 020442

ea1903
2602610

Vel1004
112¢07

©V1405
8¢1620

21006
143963

£h1007
060618

e01010
113412

Bol1611
192454

cele12
022660

©n1013
Be1629

pric1d
123054

©231815
2092773

P01016
wb327e

o817
Po6424
Ao1v29
063222

ee1021
300412

9310822
263226

ee1023
123454

901024
963166

481025
111432

91026
ev2211

861827
GIR626

841238
562230

goL03l
100454

¢e1232
V606450

$61933
112043

201034
BBI451
ve1e3s
¥63222

pv1036
260601

Pel937
113447

cH1€40
(LT 1

£e1041
062230

801042
190454

731043
799619
F91044
L63222

801245
¢vaeos

211
112431

¢21047
B2a629

MACY11 30(1046) 11-JUL=-77 12125 PAGE 6-48 PAGE:
TMTA==FIRST CHAKACIER OF HEADER

TMTA:

NUMSYNZ

552

TMTAL:

+SBTTL TMTA««FIRST CHARACTER OF HEADER

BRWRTE BR,SELA!SP1¢ $REREAD STATUS
MICPCEMICPC+1

<MOVE!WRTEBRIBR!CSELAISP18>>

BRO NUMSYN 3 LF UNNUMBPENDING == BEND IT
MICPC=MICPC+1

<JUMP IBRBCON ! <NUMSYN=INIT&30Q0%4> L <NUMSYN=INIT&T7TT/2>>

BRSHFT

MICPCEMICPC+1

<MOVE!SHFTBR! WRTEBR) SELB>

8R4 IDLEQ sIF START MODE==EXIT
MICPCaMICPC+1

<JUMPIBR4CON] <IDLEg~INITG3008% 4> <IDLEG=INIT&TTT/2>>

BRWRTE BR,<SELRISP1@> sREAD LINE STATUS WORD
MICPCEMICPC+1

<MOVE!WRTEBR!BR!<SELAISP19>>

BR? 53 : ;IF OK TO SEND==PROCEED
MICPCEMICPC+1 : T
<JUMPIBRTCON}<58~INIT&3008%4> 1 <56=INIT&777/2>>

ALWRYS I1 ' JELSE==I1DLE

MICPCZMICPC+1 :
<JUMPIALCOND!<I1=INIT&300P#4>I<I1=INIT&7TT/2>>

BRWRTE 1BUS, MODEM sARE WE STILL SENDING?
MICPC=MICPC+1

<HOVE!WRTEBR] IBUS | <MODEM>>

BRSHFT

MICPCEMICPC+1

<MOVE}SHFTBR}WRTEBRISELB> _

BR4 11 $RTS SET? IF SO WE ARE==STALL
MICPCEMICOC+1

<JUYPIBRACON!<11=INIT&300O%4> |<I1=INIT&777/2>>

BRWRTE 1IMM,373 "sMASK TO TURN OFFLINE 1DLE
MICPCENICPC+1 ’
<MOVE!WRTEBR! IMM}<373>>
se BR, AANDB, SP19
MICPCSM1CPC+]
<MOVE!SPX!BRIAANDB!SP10>
TSTATE TMTA1
MICPCEMICPC+1

<MOVE] WRTEBR IHM{ <TMTRY «INITG777/2>>

MICPCEMICPC+1

<MOVE} SPX1BR{SELBISP2>

BRWRTE IMM,12

NICPC=MICPC+1

<MOVE WRTEBRIMMi<12>>

sp BR, SELB, 5P§ - 3STORE IN S5P6
MICPCEMICPCe1

<MOVE!SPX!BR}SELBISP6>

ALWAYS Ii sBACK TO IDLE LOOP
MICPCENICPC+1 )
<JUMPIALCOND!<I1=INITGIPPOR4> I<I1=INIT&LTTT/2>>

sp BR,DECA,SP6’ ) jDECREMENT SYN COUNT
MICPCEMICPC+1 i

<MOVE! SPX!BRIDECALISP6>

;IN LINE STATUS WORD

MACY11 30(1046) 11«JUL=T77 12125 PAGE 6-49 PAGE?
TMTA«=-FIRST CHARACTER OF HEADER

TMTEXT:

TMTAS:

TMTUN}

THTBT:

4 TMTEXT

MICPCRMICPC+1
<JUMP!ZCOND}<TMTEXT=INIT&IQ00#4> L CTHTEXT=INLTL777/2>>

OUTPUT 1MM,<{}OTMICO> . ;WRLITE SOM TO THTR CONTRL
MICPCEMICPC41 :
<MOVE!WROUT ! IMMI<11OTHYCO>>

BRWRTE IMM,226 $SINC CHAR

MICPC2MICPC+1

<MOVE!WRTEBR! IMM1<226>>
OUTPUT BR,<SELBJTMTDAT>
MICPCEMICPC+]

<MOVE!WRQUTBR] <SELBITHTDAT>>
ALWAYS 11

mMICPURMACPCHE .
<JUMPLALCOND!<I1=INITG3000#4>I<I1=INIT&T77/2>>

BRWRTE BR,<SELA!SP18> ;UNNUMB MESSGE?
MICPCEMICPC+1

<MOVE!WRTEBRIBRI<SELAISP10>>

BRO TMTUN 31F S0 ==BRANCH
MICPCEMICPC+1 -,
<JUMPLIBPQCONI<TMTUN=INITE3000#4> | CTMTUN=INIT&777/2>>
TSTATE TMTB

MICPC=MICPC+1

<MOVE!WRTEBR! IMM{<TMTB=INIT&777/2>>
MICPCEBMICPC+1
<MOVE!{SPX!BR!{SELB]SP2>

BRWRTE BR,SELA!SP1

MICPCIMICPC+1
<MOVE!WRTEBRIBR!<SELA{SP1>>

BR7 TMTBT ;IF 50 SEND DLE
HMICPCEMICPC+1
<JUMPLBR7CON!<TMTBY~INITG3080#4> I <TMTBT=INIT&777/2>>
BRWRTE IMM, 291 JELSE STORE SOH
MICPCEMICPC+}

<MOVE!WRTEBR!IMM]<201>>

OUTPUT BR,<SELB}TMTDAT> sIN TMT SILO
MICPCEMICPC+1

<MOVE!WROUT!BRICSELBITMTDAT>>

ALWAYS 11

MICPCEM1CPC+1
<JUMPIALCOND!<I1=INIT&3000#4> <1 =INIT&T777/2>>

TSTATE TMTI

MICPCEMICPC+)

KMOVE!WKTFEBR} IMMICTHTI=INIT&TT77/2>>

MICPCEMICPC+1

<MOVE!SPXIBR!SELBIEP2>

BRWRTE  IMM,5 JENQ TO BR
MICPC=MICPC+]1

<MOVE!WHTEBR] TMM}<5>>

ALWAYS TMTAS

3 SEND THE CHARACTER

sARE WE 1IN BOOT MUDE

MICPC=MICPC+1
<JUMPIALCONDSCTMTAS=INITL3Q0@*4> I <TMTIAS=IN1T&TT7/2>>
BRWRTE  1MM, 229 JWRITE A ULk TU BR
MICPCEMICPC+1

<MOVE!WFTEKR] IMMI<228>>
ALWAYS TYTAS FSEND 1T

0206

@207



DMC311 DOCMP PROTOCUL IMPLEMENTATION
DDCHGH ,MAC 21=-APR=77 10316
1259

(1)
(1) ¢20442 112441

DMC11 DOCMP PROTOCOL IMPLEMENTATION
DDCHGH,MAC 21-APR«77 19216

1373
1374
1375 020444
1) £319S1
(1) 920444 p79216
1376 822446
) 501952
(1) 220146 ©16493
1377 9208450
1) ©¥819S3
(1) 2204506 p76612
1378 20452
1) L21054
(1) $22452 (00476
1379 320454 )
) £91655
(1) 220454 63222
1380 ©20456
1) 291056
(1) ©20456 56224
1381 220469
1) B31657
(1) $2046% 956225
1382 20462

(1) V01860
(1) #20452 043227
1383

1384 @29464

1) Uv1061

(1) -P20464 1232p0
1385 #A206366
1) 901062
(1) 1320466 9228020
1386 L20472
1) 5£1d63
(1) 920472 163260
1387 u20472
1) cu1064
(1) #20872 1593306
1388 920474
(1) Aul065
(1) 20474 D53666
1389 ©24476
(1) 201366
(1) 920476 ¢42230
1392 w245¢9
) gvioe7
(1) (29500 @P1620
1391 €285¢2
) a4l
(1) 920592 pa1622
1392 227504
o) ec10T
(1) 220504 L41624
1393 020596
Q) 172

MACY11 39(1046) 11-JUL=TT7 12325 PAGE 6«59 PAGE: 02208
1MTA«=FIRST CHARACTER OF HEADER

MICPCEMICPC+1 .
<JUMPLALCOND!<TMTAS~INITL30@0#4> L <TMTAS=INIT&T?77/2>>

MACY13 30(1046) 11-JUL-77 121235 PAGE 9 PAGE: 0209
TMTBe=OUTPUT FIRST CHAR OF COONT

TMTBS

TBa:

.SBTTL TMTB=«OUTPUT FIRST CHAR OF COUNT
. o

1
LDHA BR/sSELA!SP16

MICPCEMICPC+1
<MOVE!LDMAR!BR!<SELA}SP16>>

MEMINC IMM.3

MICPCEMICPC+1

CMOVE ! WRMEM! INCMARL IMN1<3>>

MEMINC BR,SELA!SP12

MICPCaMICPC+1 .

<MOVE ! WRMEM ] INCMAR} BRI <SELA §P12>>
STATE TMTC '
MICPCEMICPC+1

<MOVE!WRTEBR! IMMICTMTC=INIT&T77/2>>
se BR, SELB, 5P2 sUPDATE IT
MICPCEMICPC+1

<MOVE!SPX!BR!SELB!8P2>

QUTPUT <MEMX!INCMAR>,SELB!TBA1
MICPCEMICPC+1 ’
<HOVE!WROUT!MEMX )} INCMAR! <SELB!IBA1>>
OUTPUT <MEMX{INCMAR>,SELB}IBA2

JGETPOINTER TO NEXT TMT LINK
sWRITE MSG TMTED TO FLAGS

3PICK UP MSGNO

$ADDRESS TMTR STATE

$WRITELOWBYTEOFADDRESS

$WRITE HIGH BYTE OF ADDRESS

HICPC=HICPC+}

<MOVE!WROUT!MEMX!INCMAR!<SELB}IBA2>>

s MEMX, SELB, SP7 $BIGH BYTE OF COUNT TO SP7
MICPCEMICPC+1

<MOVE!SPX!MEMX!SELBISPT>

$WAIT TO MASK OFF MEM EXT, BITS
sp 1BUS, NPR, SP@
MICPCEMICPC+1
<MOVE!SPX!1BUSINPR}SPO>
BRWRTE 3RH,229
MICPCEMICPC+1
<MOVEIWRTEBR! IMM{<220>>
sp BR, AANDR, SP®
MICPCEMICPC+1
<MOVE!SPX!BR!AANDB|SPO>
sp IMM, 300, SP6
MICPCaMICPC+1
CMOVE!SPX!IMM]30018P6>
BRWRTE MEMX!INCMAR, AANDB!SP§
MICPCEMICPC+1
<MOVE ! WRTEER{MEMX | INCMAR! <AANDB!SP6>>
QUTPUT MEMX, SELB] TMTDAT
MICPCE=MICPC+1
<MOVELWROUT{MEMX | <SELB!TNTDAT>>
BRSHET ;SHLET BITS INTO CORRECT POSITION
MICPCEMICPC+1
<MOVE!SHFTBR]WRTEBR]SELS>
BRSHFT
BICBCEZMICPC+1
€HOVE! SHF TBR| WRTEBR | SELB>
BRSHFT
MICPC=MICPC+1
<MOVE!SHFTBR! WRTEBR]SELB>
BRSHET
MICPCEMICPC+1

tMASK FOR MXT

;TURN OFF CC2

$ALSO WRLITE COUNT TU THMTR SILC



DMCi1 DDCMP PROTOCOL IMPLEMENTATION

DDCHGH ,MAC

(1) w285¢6
1394 920519
1)

(1) 020518
1395 ©20512
a)

(1) r20512
1429 820514
(1)

(1) eze514
1422

DMC31 ODCMP PROTOCOL IMPLEMENTATION

ODCHGH ,MAC
1424
1465
1406 WY24516

1)

(1) €£20516
1407 C©20528

)

(1) 20520
1908  $2v522

1)

1) ¢20522
1469 020524

1)

(4 UTeS24
1413 20526

)

(1) v28520
1411 29539

)

(1) 20533
1912 224532

€1}

(1) 20532
1413 022534

1)

(1} %20534
1414 ©20536
1429 C2¢536

1)

(1) e28S36

1)

(1) D20542
1421 ©20542

1)

(1) ¢20542
1423 (20544

)

(1) 20544
1424 120546

(1)

(1) 29546
1425 20559

1)

(1) %2550

1426

21«AFR=TT 13216
eI1620

01273
p61310

pra1274
843620

¥e1075
100454

21-APR=77 108316

6018706
206477

gvut1217
163667

531189
©v62230

goilol

PRRLES

Ga1102
#02376

701103
111511

ou1104
849406

w1105
v63016

BU1106
268514
ko11@7
163222

1119
180454

gor1tt
FLTA NN

pa1112
+.03236

uA1113
113546

MACY11 30(1046) 11=JuL=77 12325 PAGE 9~} PAGE:
TMT8==OUTPUT FIRST CHAR OF COUNT

<MOVE!SHF TER!WRTEBR]SELB>
our BR,AORB!ONPR
MICPCE=MICPC+]
<MOVE!WROUTX!BR!<AORBIONPR>>
SPER MEMX, SELB, SP6
MICPC=MICPC+1
<MOVE!SPBRXIMEMX!SELB]SP6>
ALWAYS It

MICPCEMICPC+1
<JUMPIALCOND!<I1~ENIT&3B@O¥4>I<I1~INIT&L777/2>>

V

;LOWBYTE CF COUNT TO SP6

MACY11 30(1046) 11=-JUL=77 12125 PAGE 9=-2 PAGE:
TMTC==0UTPUT SECOND CHAR OF COUNT

TMTC:

1e8:

«SBTTL TMTC-=0UTPUT SECOND CHAR OF COUNT

1

BRWRTE 1MM,77 . JMASK TO CLEAR MXT BITS
MICPCEMICPC+1

<MOVE!WRTEBR!IMMI<77>>

SPBER BR, AANDB, 8p7 . sCLEAR THEM

MICPCEMICPC+1 ) )

<MOVE!SPBRX!BRJAANDB{SP7>

QUTPUT DP,<SELB}TMTDAT> JWRITE TO TMT SILO
MICPCEMICPC+!

<MOVE} WROUT!DP! <SELBIi THTDAT»>

BRWRTE IMM,TMLS JGET WRAPAROUND ADDRESS
NICPCE=MICPC+1 ! -
SHOVEIWRIEBR 1#R | CTHLE>>

cup BR,SP16 $ WRAPAORUND

HICPC=MICPC+1

<SUBTCIBRISP16>

) 108

MICPCEMICPC+1

<JUMPIZCOND!<12S=IRIT&3000# 4> 1<10S=INIT&T777/2>>

BRWRTE IMM,6 $OFFSET TO NEXT LINK
MICPCEMICPC+1 .
<MOVE!WRTEBR| IMM]<§>>
sp BR,ADD, SP16
MICPCEMICPC+1 )
<MOVE!SPXIBRIADD]SP16>

;UPDATE THE POINTER

TSTATE THTD

MICPCZMICPC+1

<MOVE!WRTEBR! INM]<TMTD=INIT&777/2>>

MICPCEMICPC+1

<MOVE!SPX)BR}SELBIBP2>

ALWAYS I1 j#u8a0CTOBER 25, 5976

MICPCRHICPC+1

<JUMPIALCOND}<I1=INITG30B8#4> I<I1~INIT&777/2>>

BRWRTE MM, TML1 360 BACK TO FIRST LINK
MICPCEMICPC+1 ’
<MOVE!WRTEBR! IMM{<TML1>>

sp BR, SELB,8P16

MICPCSMICPC+]1

<MOVE!SPX!BR!SELBISP16>

ALWAYS S%

MICPCEMICPC+1
<JUMPIALCOND}<55=INITE 300G 4> L <SE=INIT&TT7/2>>

i

v21e

0211



DMC11 DDCMP PROTOCOL IMPLEMENTATION
21=APR=77 19316

DDCHGH ,MAC
1428
1429 622552
(1)
(1) 22552
1530 w0554
(1)
(1) 820554
1431 929556
(1)
(1)  ©20556
1432 20569
(1)
(1) #29560
1933 928562
)
(1) 620562
1434 £20564
(1)
(1) 20564
1435 #208566
Q)
(1) 220566
1436 929579
(1)
(1) ©22579

DMCit DDCMP PRUTOCOL IMPLEMENTATION

DDCHGH ,MAC

1438
1339 2224572
14300 €29572
1)

(1) 829572
1441 w2574
1)

(1) ¢20574
1442 8292576
1)

(1) 520576
1443 20624
(1)

(1) 20600
1444 520602
1)

(1) g206e2
1435 329604
1)

(1) g2v604

ovi1114
¢99524

BY1515
P63166

®v1116
111129

w4117
263167

591120
618171

£21121
642239

#81122
$63222

001123
109454

21=APR=77 108:16

681124
123000

801125
102254

€n1126
£61612

e81127
962232

Pc1130
£40532

es1131
112602

MACY11 30(1046) 11eJUL-77 12355 PAGE 9-3 PAGE: 9212
TM1De=RESPONSE FIELD-NUMBERED MESSAGE

THTO:

D2

TD3:

XEXIT2:

.SBTTL TMTD=-RESPONSE FIELD=NUMBERED MESSAGE
STATE TMTE ’

MICPCEMICPC+1

<MOVE!WRTEBR!TMM!<TNTE=INIT&777/2>>

sp BR,DECA, 5P6 $ADJUSKT COUNT FOR TWO"S COMPLEMENT
HICPCEMICPC+1 .
<MOVE!SPX!BRIDECAISP6>

c 102 $H0 OVERFLOW

MICPCEMICPC+1

<JUMPICCONDICTD2=INIT&3000#4> L <TD2=INITL777/2>>

sp BR,DECA,SP7 " jDECREMENT HIGH BYTE OF COUNT
MICPCEMICPC+1 ’
<MOVE]SPXIBRI{DECAISPT>

LDMA IMM,15P11 $RESP FIELD ADDR TO MAR
KICPCEMICPC+H1

<MOVE!LDMAR!IMMI<ISP11&377>>

OUTPUT MEMX,SELBITMTDAT $WRITE IT TO SILO
MICPC=MICPC+1 '

<MOVE! WROUT !MEMX ! <SELBlTMTDAT>>

sP BR, SELB, SP2

MICPCZMICPC#1

<MOVE!SPX!BR!SELB!SP2>

ALWAYS It

MICPCOMICPC+1

<JUMPIALCOND]€¢I1=INIT&3000%4>!<I1~INIT&777/2>>

MACY11 38(1046) 11-JUL=77 12125 PAGE 9-4 PAGE: #8213
TMTE=«NUMBER FIELD«~NUMBERED MESSAGE

TMTES

+SBTTL TMTE=«NUMBER FIELD=-=NUMBERED MESSAGE

SPBR  IBUS,NPR,SP® ;READ NPR CONTROL REGISTER
MICPCEMICPC+1

<MOVE}SPBRX!IBUS!INPRISPES

sRe It ;BUSY = GET OUT

MICPC=MICPC+1
<JUMPIBRECON)<I1=INIT&3000%#4>1<I1=INIT&TT7/2>>

BRWRTE BR,SELAISP12

MICPCaNICPCe1

<MOVE!WRTEBR!BR!<SELA}SP12>>

OUTPUT BR,<SELB!TMTDAT> sWRITE IT TO THE $iLO
MICPC=MICPC+1 '
<MOVE!WRQUT}BR} <SELBITMTDAT>>

STATE  TMTF

MICPCEM1CPC+1

<HOVE!WRTEBR} IMM} CTMTF=INIT&777/2>>

ALWAYS TH3

MICPCEMICPC+1

<JUMPIALCOND | <THI=INIT&3200%4> L <TH3=INITG777/2>>



DMC1t DUCMF PROTOCOL IMPLEMENTATION

DDCHGH , MAC
1447
1448
1449 020606
)
(1) 629606
1450 022610
1)
(1) 028610
1451 420612
()
(1) 422612
1453 620614
(1)
(1) 620614
1454 920616
1)
(1) 920616

DMC1] DDCMP PROTOCOL IMPLEMENTATION
21=APR=77 14:16

DDCHGH ,MAC

t408

1461 029620
1)

(1) £28022
1462 29622
)

(1) ©20622
1463 8200624
1)

(1) 224624
1464 420626
1)

(1) k20626
1965 29637
)

(1) 922630
1466 20632
o)

(1) 320632
1467 020634
(1)

(1) w2u634¢

21=APR=77 10316

201132
©90537

921133
©63222

G01134
o401

801135
262230

po1136
199454

961137
L0422

©o1142
262231

c21141
962230

fO1142
022500

po1143
112162

#1144
ANe546

261145
110563

MACY11 30(16046) 11=JUL=77 12825 PAGE 9=5 PAGE: 0214
TMTF»=NUMBERED MSG ADDRESS FIELD

TMTF:

TF23

TF3:

+SBTTL IMTF=«NUMBERED MSG ADDRESS FIELU .

’

STATE 1IF1

MICPCEMICPC+1
<MOVE!WRTEBRIIMM!CTF1=INIT&777/2>>

se BR, SELB, SP2 !
MICPCRMICPC+1

<MOVE!SPXx!BR}SELB|SP2>

BRWRTE IMM,1 ;LOAD ADDRESS
HICPCEMICPCHL

<MOVE! WRTEBR} INM1<1>>

OUTPUT BR,<SELB|TMTRAT>

MICPCEMICPC+1

<MOVE!WROUT!BR)<SELBITMTDAT>>

ALWAYS It

MICPCEM1CPC+1 .
<JUNPIALCOND}<I1=INIT&I000#4> I<I1=INIT&T7TT7/2>>

MACY11 3@(1046) 11=JUL=77 12325 PAGE 9=6 PAGEy @215
TF1=NUMBERED M5G HEADER EOM

TF1:

+SBTTL TF1-NUMBERED MS5G NEADER EOM
BRWRTE IMM,2 -
MICPCRMICPC41

<MOVE!WRTEBR! IMMI<2>>

OUTPUT BR,<SELBlOTMTCO>
HMICPCRMICPC+1
<MOVE!WROUT!BR}<SELBIOTMTCO®
OUTPUT BR,<SELB}TMIDAT> JOUTPUT A GARBAGE CHAR
HICPCEMICPC+1 )

<MOVE!WROUTIBR}<SELBITMTDAT>>

BRWRTE IBUS, TIBAY ) SREAD LOW ORDER FROM INBA
MICPCZMICPC+1 * '
<MOVE!WRTEBR! IBUSICIIBA1>>

8R3 TMIFY §iF OUD BITE==BRANCH
MICPCEMICPC+1 )
<JUMPIBROCONICTNTF1 ~INITG3I00Q#4> | CTMTF1=INIT&TT7/2>>

STATE. THTH

MICPCEMICPC+1 X

<MOVELWRTEBR! IMM| CTMTH=INIT&777/2>>

ALWAYS XEXIT L

MICPCEMICPC+1

CJUMPLALCOND | ¢XEXIT=INITG3000#4> | <XKEXIT=INIT&TT7/2>>

JEOM MASK TO BR

jUPDATE TMTR CONTROL REGISTER



DMC1i ODCMP PROTOCOL IMPLEMENTATION MACY11 30(1046) 11=JUL=77 12:25 PAGE 9=7 ' PAGE: 0216

DDCHGH 4 MAC 2ivAPR=T7 10116 TFi~HUMBERED #SG HEADER EOH
1469 jedusunnundnaTIME CRITICAL PATH=-eMODIFY WITH GREAT CARE .
1472 «SBTTL TMTH«<ROUTINE TO OUTPUT DATA CHAKACTERS
1471 :
1472 228636 TMTH:  SPBR 1BUS,NPRs SPP $READ NPR CONTROL
(i) Bei14as MICPC=MICPCeL
(1) ©29636 123609 <MOVE! SPBRX!IBUSINPR!SP®>
1474 @20048 BR4 58 3 LF RECV NPR ==PROCESS
€1 21147 MICPCEMICPC+1 .
(1) 020646 1i3151 <GUMPIBR4CON}<53~INITa30D8%4>1<58-181TaT777/25>
1476 B20642 BRO I1 s1F NPR IN PROGRESS ==BRANCH
(1) 031153 MICPC=MICPC+1
(1) 920642 182254 <JUMP!BRACON}<I1=INITS3IPAB#4>I<{1=INIT&TTT/2>>
1477 8296484 55% CUTPUT IBUS,<INDATIITHTDAT> sWRITE THE EVEN CHAR TQ TMT SILO
(1) £w1151 MICPCZMICPC+1 -
(1) 420634 ©222190 <MOVE!WROUT! IBUSI<INDATY | THTDAT>>
1478 20646 sp 1BUS, IIBA1,5P9 sREAD LOW BYTE OF BA TO SP
(1) 241152 MICPCEMICPC+1
(1) ©22646 $231p2 <MOVE!SPX!1BUS)IIBA1!SP@>
1479 929652 OUTPUT BR,<INCAlIBAL> - . 3OUTPUT INCREMENTED BA
€1) Y1153 HMICPCEMICPC+1
(1) €20659 062064 <HOVE$WROUT'BR!<INCAIIBA1>>
1480 €22652 sp BR,DECA, SP6 yDECREMENT CHARACTER COUNT
1) 081154 MICPC=HMICPC+1 :
(1) 024652 B63166 <MOVE!SPX!BRYDECA}SP§>
1481 ©20654 c THE $NO OVERFLOW
(1) £01155 MICPCEMICPC+1
(1) L2205¢ 111160 <JUMPICCOND!<TH6=IN1T&3P00#4> 1<TH6=INIT&T777/2>>
1482 €20656 sp BR,DECA,SP7 ;DECREMENT HIGH BYTE OF COUNT
1) 21156 MICPC=MICPC#1
(1) (29656 #63167 <MOVE!SPX!BR}DECALSPT>
1483 520660 . Z HEH1 : sBYTE COUNT ZERO
1) b61157 MICPCE=MICPC+1
(1) »20662 115497 <JUMP!ZCOND!<HEH1=INITG3800%4>  CHEH1=INIT&777/2>>
148¢ ©29662 THb3 i ‘
1486 120662 BRWRTE IBUS,TMTCON $READ TMTR CONTROL CSR
1) Pr1168 MICPC=MICPC+1
(1) 620662 20620 <MOVE!WRTEBR!IBUSICTHTICON>>
1487 20664 BR4 THY j1F MORE ROOM IN SILO==BRANCH
1) ne1161 MICPCEMICPC+1
(1) 120664 113165 <JUMP1BR4CON | <THI=INIT&3000#4> I <THI=INITETT7/2>>
1489 £20666 TMTF1: STATE  TNTHO
1) 201162 MICPCE=MICPC+1
(1) B29666 BIB565 <MOVELWRTEBR! IMM{<TMTRO=INITLT777/25>
1494 226672 . XEXIT: sSP BR, SELB, SP2 $STURE NEW TRANSMIT STATE
1) 891163 MICPCEMICPC+{ ’
(1) 220670 ¢63222 <MOVE!SPX!BRISELBISP2>
1495 420672 ALWAYS Iy
(1) 61164 MICPC=MICPC+1
(1) 920672 140454 <JUMPLALCOND}<I1~INLITE30p0%4> I<I1=INLT&TT7T7/2>>
1497 422674 TMTHO
1582 124674 THO OUTPUT IBUS,<INDAT2{TMTDAT> 3000 CHAR TO SILO
1) 051165 MICPC=MICPC+1
(1) 922674 22030 <MOVE!WROUT} IBUS!<INDAT2 | TNTDAT>>
1593 229676 sP 1BUS, I1BA1,8P0 $READ LOW BYTE TO BA
() 3U1166 MICPCEMICPC+1
(1) 20676 623199 <MOVE!SPX!1BUS!IIBA1:SP8>
DMC1{ DDCMP PROTOCOL IMPLEMENTATION MACY11 36(1846) 11=JUL=77 12125 PAGE 9-8 PAGE: 9217
DDCHGH ,MAC 21-APR=77 10316 TMTH=«ROUTINE TO OUTPUT DATA CHARACTERS .
1594 w22709 OUTPUT BR,<INCAIIBA1> ;OUTPUT THE INCREMENTED BA
) 541167 MICPCZMICPC+1
(1) ©20720 @62364 <MOVE!WROUTIBRI!<INCAL1BA1>>
1505 020722 c HOINCH
(1) 201172 MICPCEMICPC+1
(1) ©207¢2 111377 <JUMPICCOND!<HOINCH=INIT439P0#4>{ <HOINCH=INLT§777/2>>
1506 28704 THB: sp BR,DECA, SP6 ;s DECREMENT CHARACTEKCOUNT
1) Da1171 MICPC=MICPC+1
(1) 20788 v63166 <MOVE!SPX!BRIDECA!SP6>
1567 %20786 [+ THY . 3NO OVERFLOW
1) 281172 MICPCEMICPC+1
(1) ¥20706 111175 - <JUMP:CCOND | <THT~INIT&3000#4>KTH7=INIT&777/2>>
15¢8 020718 se BR,DECA, SP7 $DECREMENT HIGH BYTE OF COUNT
1) 1173 MICPCEMICPC+1 ’
(1) g¢2¢71e 63167 <MOVE!SPX!BKIDECAISP7>
1599 20712 z HEH1 :BYTE COUNT ZERO
1) 241174 MICPC=MICPC+1
(1) 52712 115427 <JUMP!ZCOND ! CHEH]1=INITG3080%4> | CHEH1 ~INIT&777/2>>
1510 £20714 THT3 SPBR 18US, NPR, SPD sREAD NPR REGISTER
(1) 381175 MICPC=MICPC+1
(1) £20714 123629 <MOVE!SPBRX!IBUSINPR]SPO>
1912 &20716 BR® TH2 :1F NPR BUSY WAIT TO GO
(1) 1176 MICPCZMICPC+1 v
(1) 20716 112205 <JUGMPIBROCON ! <TH2-INIT&3000#4> | <TH2=INIT&T777/2>>
1514 122720 STATE  TMTH
(1) o117 HICPC=MICPC+1
(1) 220722 @92546 <MOVE!WRTEBR} IMM{<TMTR=INIT&T77/2>>
1515 020722 TH3: sP BR, SELB, SP2 $SAVE TSTATE
1) 321200 MICPCEMICPC+1
(1) £20722 ©63222 <MOVE!SPX!BRISELB}§P2>
1516 529724 TH3X:  BRWRTE 1MM;156 3CLEAR C@ AND C%
(1) wd1201 MICPCEMICPC+1
(1) 722721 (92556 <MOVE!WRTEBRIIMML<156>>
1517 29726 sp BR, AANDB, SP8 jCLEAR THE BITS
) 01282 MICPCEMICPC+1
(1) ¢20726 63260 <MOVE!SPX!BR!AANDB ! SP@>
1518 T29730 our BR,<INCALONPR>
) bo1283 WICPCERICPC+1
(1) 020730 (61872 <HOVE!WROUTX!BR!<INCA!ONPR>>
1519 ¢20732 ALWAYS 11
€1) 2012414 HICPC=MICPC+1
(1) €20732 120454 <JUMP!ALCOND!<I1~INITE3200%4> I<1{~INIT&TTI/2>>
1521 @20734 TH2: TSTATE TH7
1) c01205 MICPCEMICPC+1
(1) ©20734 202575 <MOVE!WRTEBR! IMM!{<THT=INIT&777/2>>
(1) 1200 MICPCSMICPC+1
(1) 22736 (63222 <MOVE!SPX!BR}SELB!SP2>
1522 «20740 ATLWRYS 11
1) Be12u7 MICPC=M1ICPC+1
(1) 524743 1.645% <JUMP!ALCOND!<I1=INITE3000%4> <11~ INIT&777/2>>
1524 FEEERENERRRRREREND TIME CRITICAL PATHs#w *uw

1528 i



DMCy11 DLCMP PROTOCOL IMPLEMENTATION MACY11 36(1046) 11«JUL=T77 12325 PAGE 9+9 PAGE: ¢218

DDCHGH,MAC 21-APR=T] 19116 TMTI==SEND UNNUMBERED TYPE FIELD
1527 «SBTTL 1MTIe«SEND UNNUMBERED TYPE FIELD
1528 020742 TMTI:  LDMA IMM, T $ADURESS OF 1YPE FIELD TO MAR
) 691214 . MICPC=MICPC+Y
(1) 120742 (1015t <MOVE!LDMAR!IMM!<T&3T7>>
15¢9 #20744 sp MEMX, SELB, SP§ ;COPY IT TO SPe
1) cat1211 MICPC=MICPC+1
(1) $2074% 043226 <MOVE!SPX!MEMX|SELB!SP6>
1530 $20746 STATE  TMTJ
1) 21212 MICPCTMICPC+1
(1) w22746 g32614 <MOVE!WHTEBRIIMMI<TMTU=-INIT&T777/2>>
1531 829752 ALWAYS TD3
) €21213 MICPC=MICPC+t
(1) 20750 112521 <JUMPIALCONDI<TDI=INIT&3@08%4> I<ID3I=INITET71/2>>
1532 H
1533 +SBTTL TMTJ~<SEND SUB=TYPE FIELD
1534 023752 TMTJ:  LDMA IMM,ST jADDRESS OF SUB-TYPE FIELD TO MAR
1) g01214 MICPCEMICPC+1
(1) ¢29752 613152 <MOYE!LDMAR| IMMI<ST&377>>
1535 020754 STATE  TMTK
1) es1215s MICPCZMICPC+1
(1) $2075%¢ @ues17 <MOVE!WRTEBR} IMM|<TMTK=INIT&777/2>>
1536 229756 ALWAYS TD3
(1) £21216 MICPCE=MICPC+1
(1) p22756 118521 <JUMPIALCOND!<TD3I=INITG3I00P#4> I<TD3=INITLT777/2>>
DMC11 DDC4P PROTOCOL IMPLEMENTATION MACY1t 30(10486) 11-JUL=77 12325 PAGE 9=10 PAGE: @219
DDCHGH , MAC 21-APR=77 10116 TMTK==0UTPYT RESPONSE FIELD (UNNUMB MSG)
1538 +8BTTL TMTK«=QUTPUT RESPONSE FIELD (UNNUMB MSG)
1539 :
1543 £20760 TMTK:  BRWRTE IMM,3 JWRITE A 3 TO BR
(1) £v1217 MICPCEMICPC+1
(1) £20765 poeead <MOVE!WRTEBR]IMM!<3>>
1541 £22762 NOP BR, SUB, SP6 . 3IF TYPE LESS THAN 3
(1) $01222 MICPCEMICPC+1 :
(1) 20762 62346 <BR}SUBYSP6>
1512 ©29764 TSTATE TMTL
(1) ve1221 MICPCEMICPC+1
(1) £20764 @0e625 <MOVE!WRTEBR! IMMI<TMTL=INIT&777/2>>
(1) ge1222 MICPCEMICPC+1
(1) $20766 ©b3222 <MOVE!SPX!BRISELB!SP2>
1543 22778 < IMTLE
(1) 801223 MICPCEMICPC+H1
(1) 24773 111232 <JUMPICCOND!<TMTLO-INIT&3000%4> ! <TMTLe=INIT&777/2>>
i544 620772 ALWAYS TD2
1) 201224 MICPCEMICPC+1 .
(1) 822772 119524 <JUMPIALCOND ! <TD2=INITG3I00Q*4> I CTD2-INIT§777/2>>
1545 ;
1540 «SBTTL TMTL==UNNUMB MSG NUMBER FIELD
1547 20774 TMTL:  TSTATE TMTM
(1) 201225 HICPCEMICPC+1
(1) ¢20774 roe637 <MOVE!WRTEBR! IMN{STMTM=INIT&T777/2>>
1) 01226 MICPCEMICPC+1
(1) 24776 963222 <MOVE!SPX!BRISELBISP2>
1548 ¥21000 BRWRTE  IMM,3
) L1227 MICPCSMICPC+1
(1) 621008 pod4p3 <MOVE:!WRTEBR!IMM!<3>>
1549 £21292 CHp BR, SP6 ;IS MESSAGE REP
(1) L1230 MICPCaMICPC+1
(1) §21vp2 63366 <SUBTC!BR{SP6>
1550 21004 Z ToTMTLY © GYES
(1) 1231 MICPCEMICPC+1
(1) 921004 311635 <JUMP!ZCOND!<TMTL1=INIT&3B00#4> ! <TMTLI=INITa777/2>>
1551 w21e¢b TMIL@: BRWRTE IMM,p yADDRESS CONTNAT OF ZERO
(1) €91232 . MICPC=MICPC+1
(1) «2te86 @a4990 <MOVE!WRTEBR} INM{<p>>
1556 021818 OUTPUT BR,<SELB}TMTDAT> $SENU 1T OUT
1) 991233 MICPCEZMICPC+1
(1) v2iule 062230 <MOVE!WROUTIBRI<SELBITMTDAT>>
1557 w21312 ALWAYS 1% sBACK TO 1DLE LOOP
1) 201234 MICPC=MICPC+1
(1) ©21312 1023454 <JUMPIALCOND!<I1=INI1&300O*4>1<I1=INIT&TT7/2>>
1553 i
1560 921014 TMTL1: BRWRTE BR,DECA!SP12 JWRITE A RESPONSE
) 0p1235 MICPCEMICPC+Y
(1) £21014 ¢523572 <MOVE!WFTFBRIBRIKDECA}ISP12>>
1561 #21616 ALWAYS TMTAS
1) ©r1236 MICPCEMICPC+]
(1) m21816 111441 CJUMPLALCOND I ¢TYTAS=INITA30BUn4> L CTMIAS=INIT&TTT/2>>

1562 ¥



DMC1) ODCMP PROTOCOL IMPLEMENTATION

DDCHGH,MAC

1564

1565 £21022
1)

(1) «21629
15606 921022
(1)

(1)} ©¥21822
1567 #2124
1)

(1) ©6210624
1568 21826
(1)

{1} 21826
1569 #»21839
1)

(1) g21e3e
1878 321v32
)

(1) 821032
1571 21434
1)

(1) 9221034
1572 221036
(1)

(1) 421236
1573 g21240
(1)

(1) 921349
1574 821042
1)

(1) 21042
1575 21044
1)

(1) ¢21044
1576 321046
1)

(1) 421046
1577 021959
1)

(1) 521659
1578 21452
1)

(1) 2152

DMC31 ODCMP PROTOCOL IMPLEMENTATION

DDCHGH  MAC
1589
1581
1582
1583 21054

1)

(1) 421054
1584
1585
1586
1587
1588 21056

)

(1) 21656
1589 w21060

1)

(1) 21060
1596 £21962

1)

(1) 21062
1591 921064

1)

{1) w21864
1532 21466

1)

(1) 21066
1593 21079

1)

(1) ©21470
1594 ©z1072

)

(1) s21272
1595 821074

(1)

(1) 021974
15%6 621270

1)

(1) ¢21876
1597 521100

(1)

(1) witiea
1598 5211w2
1599 w21192

1)

1) ©21162
1690 121104

1)

(1) s21to04
1602 €21106

i)

(1) w2iles
1603 %21110

1)

(1} v21t19
1603 ¢21112

)

(1) .7t112

21=APR=77 19:16

$#1237
060641

§931240
1198533

6v1241
0402

801242
#2231

Bwl243
p62230

re1244
£00404

©01245
663710

8P1246
663530

Bo1247
113653

091259
@da776

Be1251
£63278

301252
112746

¥d1253
920576

no1254
119651

21=-RAPk=77 {€:16

©41255
202577

$01256
#61271

991257
60601

091262
182651

vei2b6t
183451

041262
£63175

Po1263
111670

pet264
96eo1Y

291265
116731

£91266
116331

912067
199451
©o1270
WD 402

$1271
163235

pei2T2
ved601

we127)3
€6371¢
ca1274
Lelbly

MACY11 30(1@46)

11=JUL=77 12:25 PAGE 9-11

TMTMe<UNNUMB MSG=«STATION ADDRESS

THTM:

5s:

1082

MACY11 38(19046)

PAGE?

+SBTTL THTMe«UNNUMB MSGe=STATION ADDRESS

STATE THEOM

MICPCEMICPC+1

<MOVE!WRTEBR! IMM{<TNEOM=INIT&?777/2>>
ALWAYS TF2

MICPC=MICPCH+]

<JUMP!ALCOND!<TF2=~INIT&39@@#4> | <TF2=INIT&T777/2>>

BRWRTE IMM,2

KICPCEMICPC+1

<MOVE!WRTEBR! IMM]<2>>

OUTPUT BR,<SELBJOTMTCO>
MICPCEMICPC+1

<HOVE!WROUTIBRj <SELS{0THICO>>
OUTPUT BR,<SELB}TMTDAT>
MICPC=MICPC+L
<MOVE!WRQUT!BRI<SELB} TMTDAT>>
BRWRTE IMM, 4

MICPCZMICPC+1 -
<MOVEIWRTEBRIIMM|<4>>.

SPER BR, RORB, SP19
MICPCSMICPC+1 ’
<MOVE!SPBRX1BR!AORB!SP16>
BRWRTE BR,AALSP1D
MICPCZMICPC+1
<HOVEJNRTEBR'BR!<AAISPIB>>
BR7 168

HICPCZMICPC+1

JEND OF MESSAGE TO BR

3OUTPUT A GARBAGE CHARACTER

3SET UP LINE HAS GONE IDLE MASK
$UPDATE LINE STATUS WORD
$SHIFT STATUS LEFT

31F HDX SET==«BRANCH TO CLEAR OK TO SEND

<JUMP!BR7CON|<198= =INIT&3000%4> 1 <1@$=INIT&TTT7/2>>

BRWRTE IMM,376
MICPCEMICPC+1
<MOVE!WRTEBRIIMM1€376>>
SP BR,AANDB, SP1@
MICPCEZMICPC+1
<HMOVE!SPX!BRIAANDBSP10>
ALWAYS TEOM2
MICPCZMICPC+1

sMASK TO TURN OFF UNNUMB PENDDING

jMASK TO LINE STATUS WORD

<JUMPIALCOND!<TEOM2=INIT&3g00%4> | <TEONZ~INIT&T77/2>>

BRWRTE IMM,176
MICPC=MICPC+1
<MOVE!WRTEBRJIMMI<176>>
ALWAYS 53
MICPCZMICPC+1

3CLEAR OK TO SEND AND UNNUMB PENPENDING

<JUMP!ALCOND ] <55=INITS3000#4> {<SSSINITRTTT/2>>

-

-

11=JyL=77 12325 PAGE 9-12

TIMSRV~=TIMEOUT ROUTINE==SENDS REP

TIMSRV:

1982

TIMEL:
298

+SBTTL TIMSRV=«=TENEOUT ROUTINE==SENDS

H
.ENABLE LSB

BRWRTE 1MM,177
MICPCEMICPC+1
<MOVEIWRTERR | IMMI€177>>

ouT BR, <AANDB{OBR>
MICPC=MICPC+1
<MOVE!WROUTX!{BR!<AANDBIOBR>>
BRWRTE BR,SELA!SP1
MICPCZMICPC+1
<nov£lunrsan'anz<ssLA15P1>>
BR@ IDLE

MICPCEMICPC41

PAGE:

REP

JMASK OFF B8R REQ

JRESET TIMER===SLICK MOVE
;SINCE TIMER IS RESET BY WRITING
$A 1 AND THE EXPIRATION  LOOKS
$LIKE 1==VOILA

$AND THE BIT ON

$READ STATUS BYTE

<JUMP{BR@CON|<IDLEINITG3000%#4> ! <IDLE~INIT&T777/2>>

BR7 IDLE
KICPC=MICPC+1

3IF 1IN MAINT, MODE DISABLE TIMER

<JUMPIBRICON | <IDLE~IRIT&360O%4> i <IDLE~INIT&777/2>>

sP BR,DECA,SP15
MICPC=MICPC+1
<MOVE!SPX!BRIDECA{SP15>
z 208
MICPC=MICPC+1

$DECREMENT THE COUNTER

31F ALL ONES HAS EXPIPED

<JUMP!ZCOND!<208=INITE3@00%4>1<206-INIT&777/2>>

BRWRTE BR,SELA!SP1#
HMICPC=MICPC+1
<HOVEIHRTEBRIBR‘<SELR!SP1B>)
BR1 TABUPD

MICPC=MICPC+1

sREAD LINE STATUS

3} NUMBERED MESSAGE IN PROGRESS

<JUMP!BRiCON! <TABUPD=INIT&3000#4> 1 <TABUPD=INIT&777/2>>

BRO TABUPD

MICPCEMICPC+1 c
<JUMP!BRaCON} <TABUPD
ALWAYS IDLE
MICPCE=MICPC+]

3UNNUMBEMSGIN PROGKESS

wINITLI003%4> | <TABUDD=TINITSTIT7/25>
?

ELSE BACK TO IDLE LOOP

<JUMPLALCOND{<IDLE=INIT&3000#4><IDLE=1N1T&777/2>>

BRWRTE IMM,2
MICPCEMICPC+1
<MOVE!WRTEBR! ITMHMi<2>>

sP BR, SELB, S5P15
MICPCE=MICPC+1
<MOVEISPX!BR!SELBISP15>
BRWRTE 1MM,201
HICPCaMICPC+1
<MOVE!WRTEBR! IMM!<201>>
SPER  BR,AURB,5P16
MICPCRMICPC+1
<MOVE!SPBRX1IBR!ACRBISP1D>
BESHET

MICPCaMICPC+1

<MOVE! SHFTBR} WRTEBRISELB>

i

sRESET THE TIMER TICK CUUNT

3SEl Ok TO SEND AND

3 UNNUM MSG PENDING

9220

0221



OMC1t DDCMP PRUTOCOL IMPLEMENTATION MACY1t1 30(1@46) $11=~JUL=77 12125 PAGE 9~-13 PAGE: 90222

DDCHGH, MAC 21=AFR=T] 19116 TIMSRY==TLIMEQUT ROUTINE==SENDS REP
1699 w21114 BR4 BS1 3IF IN START MUDE==BRANCH .
1) 1275 MICPC3IMICPC+!L
(1) 921114 193111 SJUMP!BR4CONI<BS1=INIT&IQO0*4> I<BSI=INIT&777/2>>
lote 623116 BRWRTE BR,DECA!SP12 3GET LAST NUMBER SENT
) #61276 HICPCEMICPC+1
(1) 921116 64572 <MOVE!WRTEBRIBR!<DECA!SP12>>
1611 ©21120 cMp BR,SP17 3JCOMPARE TO LAST ACKED
(1) pe1277 MICPCaMICPCH . N
(1) $21129 268377 <SUBTC!BRISP17>
1612 821122 Zz ©  SNDACK ;1F EQ ==5END ACK
1) 061300 HICPC=MICPC+1
(1) €21122 111733 <JUMP ¢ ZCOND ! <SNDACK=INIT&3000#4> <SNDACK=INITL777/2>>
1613 »21124 TIME2: LDMA IMM, T 3LOAD ADDRESS OF TYPE FIELD IN UNNUMB SK
a) ko1301 MICPC=MICPC+1
(1) 1421124 ©5to151 <MOVE!LDMAR!IMMI<T&3T77>>
1614 ©21126 MEMINC  IMM,3 sLOAD REP TYPE
) o132 MICPCSMICPC4+1
1) 521126 Q164923 <MOVE!WRMEM! INCMAR] IMM}<3>>
1615 «21130 MEMINC IMM, 300 ;2ERO THE SUB-TYPE
(1) ¢at3a3 MICPCEMICPC+1
(1) 921132 016702 <MOVE!WRMEM! INCMAR! IMM!<380>>
1616 €21132 LDMA IMN, REPCS ;CUMULATIVE REPS RECD
1) wa1384 MICPC=MICPC+1 h
(1) ©21132 219€15 <MOVE!LDMAR! IMM!<REPCS&377>>
1617 21134 SP MEMX, SELS, SP® sCOPY IT TO SPY
1) PB130S MICPCaMICPCH+)
(1) 21134 pa3220 <MOVE!SPXIMEMX!SELB!SP@>
1618 £21136 MEM BR, INCA!SPO 3 INCREMENT 1T
1) ©e1396 MICPCE=MICPC+1
(1) 22113% 62460 <MOVE} WRMEMIBRI<INCAlSPO>> .
1619 421146 LOMA 1IMM, REPST $ADDRESS DYNAMIC REP COUNTER
1) 691397 MICPCZMICPC+1
(1) w21140 @1ced3 <MOVE!LDMAR! [MM! <REPST&377>> .
1626 121142 BRWRTE MEMX, SELB $COPY 1T TO THE BR
1) w1318 MICPCEMICPC+1
(1) 521142 ¢49020 <MOVE!WRTEBR{MEMX}<SELB>>
1621 #21144 BSHFTS
1) pa13t1 MICPCE=MICPC+1
(1) 921144 61620 <MOVE!SHFTBR{SELBIBR>.
1622 ©21116 MEM BR, SELB
1) Bu1312 MICPC=MICPC+1
(1) 921116 »HL2620 <MOVE!WRMEM!BR!<SELB>»
1623 ¥21153 BRO RTHRES
1) 291313 MICPCEMICPC+1 .
(1) #2115 126372 <JUMP!{BROCON|<RTHRES=INIT&3800 %4> ! <RTHRES~INIT&777/2>>
1628 «21152 ALWAYS IDLE
1) »a1314 MICPCEMICPC+Y
(1) 821152 142451 <JUMPIALCOND!<IDLE=INIT&3000%#4>!<IDLE-INIT&777/2>>
1629 «DBABLE LSB
1629 H
s
DFC1y DDCMP PROTOCOL IMPLEMENTATION MACY11 30(1046) 11-JUL~77 12125 PAGE 9~14 PAGE: 9223
DDCHGH  MAC 21=APR=77 14316 TIMSRY==TIMEQOUT ROUTINE-=SENDS REP
1632 #21154 TEQOM: BRWRTE IBUS,UBBR
1) ¢a131S MICPCEMICPCH+1
(1) 21154 120620 <MOVE:WRTEBR! IBUS|<UBBR>>
1633 w21156 BRO NXMERR $NON=EXISTANT MEMORY
) 201316 HICPCSMICPC+! )
(1) 921156 176351 <JUMP!BR@CON!<NXMERR=INIT&3000%4> | <NXMERR=INITLT7T77/2>>
1634 ©21160 ERWRTE  IMM,2 . v ;EOM TO BR
“u) wal317 HICPC=MICPC+1
(1) ¥21168 (02402 <MOVE!WRTEBR! IMM[<2>>
1535 &2t162 OUTPUT BR,<SELB{OTMTCO> :WRITE TMTR CONTROL
(13 381320 MICPCSMICPC+1
(1) 21162 62231 <MOVE!WROUT!BRI<SELBIOTMTCO>>
1636 521164 OUTPUT BR,<SELB!TMTDAT> :WRITE GARBAGE DATA
1) uyd132t MICPCEMICPC+Y -
(1) ®21164 J62230 <MOVE!wWROQUT!BR!<SELBITMIDAT>>
1637 621166 BRWRTE BR,SELA!SP1 ;CKECK FOR BOOT MODPE
1) 291322 MICPC=MICPC+]
(1) 12t166 260031 <MOVE!WRIEBR!BR!<SELA!SP1>>
1638 02117¢ BR7 BTEOM s===IF SET 1S MAINT MSG
) ©vo1323 MICPCEMICPC+1 .
(1) w2117 113762 <JUMPIBR7TCON | <BTECM=INIT&3000#4> ! <BTEOM=INIT&777/2>>
1639 421172 sp BR, INCA,8P12 ; INCREMENT THE MESSAGE NUMBER
1) cu1324 MICPC=MICPC+1 .
(1} 621172 63972 <MOVE!SPX!B6RIINCAISP12>
1638 ©821174 TEOM1: LDMA BR,SELA!3SP16 +ADURESS LAST TMT LINK
1) ©o1325 NICPC=MICPC+1 - -
(1) 21173 ¢73216 <MOVE!LUMARIBRI<SELA!SP16>>
1641 421176 BRWRTE.  HMEMX, SELB
1) 11326 MICPCEMICPC+1
(1) 21176 ¢3nb20 <MOVE!WRTEBR{MEMX ! <SELB>>
1642 @21200 Bre TEQN2
) $01327 MICPC=MICPC+1
€1} @B2izev 112349 <JURPIBRYCONICTEOM2<INITAIBUO#4> IKTEGM2=INITE777/2>>
1643 g21202 TEOM3: BRWRTE 1MM,375 3 TURN OFF MESSAGE PENDING
(1) pe133e MICFC=MICPC4)
(1) <7120z 803775 <MOVE!WRTEBRIIMMI<375>>
1644 21204 SPBR BR,AANDB,SP1@ H
1) p01331 MICPC=MICPC+1
(1) 221204 463674 <4OVE!SPERX!BRIAANDB!SP10>
1645 w212¢6 BRe TEUM2 ;IF UNNUMB PENDING==GO AWAY
1) 201332 MICPCEMICPC+1
(1) $?21206 112349 <JUMP!BRYCONICKTEOM2=INIT&30P0%#4> ! <TEOM2=INIT&777/2>>
1646 +SBTTL SNDACK==ROUTINE TO SEND AN ACK
1647 21216 - SHNDACK: LDMA M, T
1) 431333 MICPC=MICPCeY
(1) 121210 213151 <MOVE!LUMAR}IMMICTEITT®>
1648 (121212 MEMINC IMM,t
(1) CA1334 MICPCEMICPC+]
(1) 21212 greddt CMOVE!WKMEMS INCMAR] LMM{<L>D
1649 (21214 RRWRTE 1MM,5
1) L1335 MICPC=MICPC+Y
(1Y 21211 50608 <AOVEIWHTEBKI TMMIC5>>
1654 021216 Sh2: MEMINC  IMM, 300
(1) 21336 NICPCEMICPCH1
) 21216 a6 lvn CUOVEIWEMEM! INCMARL IMMI<C30E>>

i651 . Z12¢w bA3: 5P bR, AURH,SP10
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MACY11 3¥(1P46) 11=JUL=77 12:25 PAGE 9=45 PAGE:
SNDACK=«RCUTINE TO SEND AN ACK

TEOM23

FUDGEg

MICPCEMICPC+1
<HOVE!SPX!{BR{AOCRBISP10>

;
TSTATE THMTA

“ICpC=MICPCHY

<MOVE!WPTEBR} IMMICTMTA=INIT&777/2>>

MICPCEMICPC+1

<MOVE!SPX!BR}SELB}SP2>

ALWAYS It

HICPCEMICPC+}
<JUMPLALCOND ! <I1=INITL30p0%4> 1 <I1~INIT&TT7/2>>

BRWRTE IBUS,NPR ;READ NPR CONTHOL
HICPC=MICPCel

<MOVE!WRTEBR!IBUS!<NPR>>

BRo IDLE $IF WPR GUING=~-LEAVE
MICPCZMICPC+1

<JUMPIBROCON! <IDLE=INIT&3990#4> | <IDLE=INIT&777/2>>
BRWRTE BRILDMAR,SELA!SP4 ;LOAD THE MAR
MICPCEMICPC+1

<MOVE!WRTEBRIBR!LOMARI<BELA!SP4>>

BR? BS2 ;IF SET = READ BACK ALL 208
MICPC=MICPC+1 )
<JUMP!BKTCON 1 <BS2~INIT&3000%4> L <BS52=INIT&T77/2>>
MEMINC IBUS,INDATY ;OTHERWISE RESTORE TWO BYTES
MICPCEMICPC+1 '
<MOVE{WRMEM! INCMAR} IBUS{<INDAT1>>

MEMINC 1BUS, INDAT2 See

MICPCZMICPC+1

<MOVE!WRMEM} INCMARY IBUS | <INDAT2>>

BRWRTE IMM,2 ;UPDATE==oUNIBUS ADDRESS
MICPCEMICPC+1

<HMOVE!WRTEBR]IMM]<Z>>

sp BR, ADD, 5P4 ;UPDATE NPR COUNTER
MICPCZMICPC+1

<MOVE1SPX!BR!ADD}SP4> .

sP I18US,IIBAY,;SP@ sUPDATE ADDRESS LOW
MICPCSMICPC+1

<MOVE!SPX!IBUSIIIBA1lSPE>

OUTPUT BR,ADDI1BAY

MICPC=MICPC+1

<MOVE!WROUT!BRI<ADD!IBA1>>

sp 1BUS, IIBA2, SPp ' sREAD HIGH ADDRESS
MICPCEMICPC+Y

<MOVE!SPX{IBUS!IIBA2)SP@>

OUTPUT BR,AC!IBA2 ;UPDATE HIGH
MICPC=MICPC+1 ’
<MOVE!{WROUT!BRI<ACJ1BA2>>

sp 1BUS, NPR, SP@ FREAD NPR REGISTER
MICPCEMICPC+1

<MOVE!SPX!1BUS!NPR}SP@>

c RESEXT ;IF CARRY===UPDATE MXT
MICPCZM1CPC+1

<JUMP{CCOND I CRESEXT=INITG3I0P0#4> i <RESEAT=iNIT&T7T/25>
ALWAYS TH3X ;GO DO ANOTHER NPR
MICPCRMICPC+1 i i .
<JUMPIALCOND <TH3X=INITG30BO#4> ! <TH3X=INIT&777/2>>

MACY11 3©8(1046) 131-JUL=T77 12325 QIGE 9+16 PAGE:
SNDACK=-ROUTINE TO SEND AN ACK

BTEOM:

RL43

HOLNCH:

582

BRWRTE IMM,374 $MASK FOR CLEAR MSG PENDING
MICPCE=MICPC+1
<MOVE!WRTEBRIIMMIC3T74>>
SP BR, AANDB, 8SP10
RICPC=MICPC+1
<MOVE!SPX{BRIAANDB{SP19>
sP BR,SELB,5P13
HICPCRMICPC+1
<MOVE!SPX|BRISELB{SP13>

$TURN THEM OFF IN LINE STATUS WORD

;STORE UNRECOGNIZABLE ¥ALUE INTU SFi3

;S0 "RH3" WILL EXIT BACK TO 1DLE LOOP
LDMA IMM,STC ;ADDRESS START OF TMT CHAIN
MICPCEMICPC+1 ’
<MOVE!LDMAR!IMM!{<STC&377>>
§P MEMX, SELB, SP@ ;COPY LINK ADDRESS
MICPCEMICPC41
<MOVE!SPX!MEMX!SELBISP@>
TSTATE TMTA ;CHANGE XMIT STATE TO LINE 1S IDLE
MICPCaMICPC+1 ’
<MOVE!WRTEBR!IMMi<TMTA=INIT&777/2>>
MICPCEMICPC+1
<MOVE!SPX!BR!SELB}SP2>
ALWAYS TDON2 ;POST A DONE
RICPC=MICPC+1
<JUMPIALCOND | <TDON2<-INITG3000#4> | <TDON2-INIT&777/2>>
RSTATE RCVL
MICPCE=MICPC+1
CMOVE!WRTEBR] IMM!CRCVLeINIT&T777/2>>
MICPCIMICPC+1
<MOVE!SPX!BR|SELB1SP3> -
sp IBUS,NPR, 5P2
MICPCEZMICPC+1
<MOVE!SPX!1B6US}NPR}SP@>
BRWRTE IMM,221
MICPCRMICPC+1
<MOVE!WRTEBR!IMM!<221>>
ALWAYB RK?

$READ NPR CONTROL REGISTER

sp IBUS, I1BA2,SPD
MICPC=MICPC+1
<MOVE!SPX!1BUS!IIBA2L5P@>
OUTPUT BR,INCA{IBA2
MICPCEMICPC+1
<MOVEIWROUT!BRI<INCA}IBA2>>
c 5% 3 LNCREMENT BYTEW COUNT
MICPCEMICPC+1 . .
CIUMPLCCOND)I<SS=INITa3upu*4> <56 -IN1T&777/2>>

ALWAYS THB '

MICPCEMICPC+1

<JUMP!ALCOND ) <TH8=INIT&3BA0*4> ! <THB=INITa777/2>>

3 INCREMENT MXT BLTS

SP 1BUS,NPR, SPB
MICPCEMLICPC+1
<€MOVELISPX!IBUS!NPR]SPE>
BRHRTE  IMM, 4 SWRITE BLL 10 Avv
MLICPC=MICPC+]

$OUTPUT LINCREMENTED BA

sREAUV NPK REG IWTH CURRENT MXT BITS

0224

9225
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(1) 921332
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)
(1) 21334
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1792
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DMC1y DODCMP PROTOCOL LMPLEMENTATION

DUCHGH (MAC

1713
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MACY11 3¥(1046) 11=JULe77 12325 PAGE 9=17 PAGE:

SNDACX=«ROUTINE TO SEND AN ACK

HEH1:

MACY11 38(1746) §1=JUL=77 lZlfS PAGE 9-18

<MOVE!WRTEBR]THMMI<4>>

ouT BR,<ADD!ONPR>
MICPCEMICPC+1
<MOVE!WROQUTX{BRI<ADD|ONPR>>
ALWAYS THS8

MICPCzMICPC+1

<JUMPIALCOND I <TH@=INIT&3000#4> L <TH8=INITLT7//2>>

;TURN ON PRUPEK MXT BITS

i

STATE TEOM

MICPCEMICPC+1

<MQVEI{WRTEBRIIMMICTEOM=INIT&777/2>>

ALWAYS XEXIT

MICPCEMICPC+1

<JUMPIALCOND | <XEXIT=INITG3000%#4> I <XEXIT=INIT&777/2>>
1

REP HANDLER

REP?

START:

1082

«58TTL REP HANDLER

LDMA I4M, REPCR ;LOAD MAR AUDRESS WITH POINTER TO REPS RECC
MICPCEMICPC+1 ’ . -
<MOVE!LDMAR! IMM! <REPCRL377>>

sp MEMX, SELB, SPQ $READ NUMBER OF REPS RECD

MICPCZMICPC+1 -

<MOVE!SPX!MEMX}SELB! 8PB>
MEM DP,<INCA}SPY>
MICPCEMICPCeL
<HOVEIWRMEM!DPL<INCAISPD>>
LDMA IMM, T ;LOAD ADDRESS OF TYPE FIELD
MICPC=MICPC+1

<MOVE!LDMAR! IMNI<T&I?7>>

MEHINC IMM,2 ; LOAD NAK TYPE
MICPCEMICPC4+1

<MOVEIWRMEM! INCMAR: IMM}<2>>

MEMINC 1MM,303 ;LOAD REP RESPONSE SUB=TYPE
MICPCEMICPC+1

<MOVE ! WKMEM! INCMAR} IMM[<303>>

ALWAYS SNAK . 3SEND AN UNNUMB MSG
MICPC=MICPC+1

<JUMPLALCOND ! <SNAK=INIT&3000#4> I <SNAK~INIT&ET77/2>>

3 INCREMNT REPS RECD

H
«SBTTL START HANDLER
BRWRTE DP,<SELAlSPi@>
MICPCEMICPC+1
<MOVE!WRTEBR!DP!<SELA{SP10>>
BRSHFT ;GET START MUDE BIT IN TESTABLE PUSITION
MICPCEMICPC+1 . ’
<MOVE!SHFTBRIWRTEBR!SELB>
BR4 106 ;IF IN START MODE SET STACK
MICPC=MICPC+) . )
<JUMPLBP4CONI< oS ~INITR3DOO% 6> i<10s-1INITRTT7/2>>

3ELSE SET UP START ERROR

READ LINE STATUS WORD

LOMA IMM, <<RTHRS+3>>

MICPCaMICPC+1

<MOVE!LDMAR! IMM}<KRTHRS+3>&377>>

BRWRTE IMM,200

MICPCaMICPC+1

<MOVEIWRTEBR! TMM} <200>>

ALWAYS RCEXY

MICPCEMICPC+1

<JUMPLALCOND § CRCEXY=INITE3000#4> 1 <RCEXY=1N1T6777/2>>

LDOMA INN, T $SET UP AUDRESS OF TYPE FIELD
MICPCaMICPCH]

<MOVEILUMAR!IMM!<T&377>>

MEMING  IMM,7 JWRITE STACKX TYPE
MICPCRMICPCH1

<MOVELWRMEM ! INCMAR] IMMI<T>>

BRWRTE  IMM, 1y $SLT START RECD AND UNNUME PENDING
MICPCEIMICPC41

<MOVE!WFTEBR]TMMIC11>>

ALWAYS SA2 3SENU THE UNNUMBEREL MESSAGE
MICPC2MICPC+]

CIUMPLALCOND I <SA2=INIT63A0O*4> 1 <SA2=INITM T/ /25>

PAGE?
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0227
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(1)
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(1)
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MACYLY

34(1246)

11=JuL=77 12225 PAGE

STACK HANDLER

STACK:

MACY11 38(18246)

+SBTTL STACK HANDLER
BRWRTE 1MM,327
MICPC=MICPC+1

CMOVE ! WRTELR!TMMI€227>>
SP BR,AANDB, SP12
MICPCEMICPC+1
<MOVE{SPX!BR!AANDB{SP18>
ALHAYS TIME:
MICPC=MICPC+Y

MASK TO CLEAR STAKT MOLE

sCLEAR START MODE

JRESET TIMER AND iIDLE

<JUHP$ALCONDl(TIHEl-iNIT&SDBB*4>1(TIHEL-INIf&777/2>>

STACK HANDLER

1CBA22:

NAK:

11=JUL=77 12125 PAGE
sP 1BUS, I0BA2, SP®
MICPCSMICPC+1

<MOVE!SPX!IBUS!IOBA2!SPO>
QUTPUT DP,<INCA!OBA2>
MICPC=MICPC+1
<HOVEIWROUTIDPI<INCAIOBA2>>
p !

MICPC=MICPC+1

9=20 PAGE:
3READTHEHLGH ORDERBLTS OF BA TO SpP@
$OUTPUT THE INCREMENTED COUNT

;AF CARRY SET INCREMENT THE MXTBITS

<JUMPICCOND!I<5S~INITR3D00#4> 1 <58=INIT&T777/2>>

ALWAYS RK3
MICPC=MICPC+1L

<JUMPIALCOND { <RK3=INIT&3000#4> {<RK3=INIT&777/2>>

H

sp 1BUS, UBBR, SP@
HICPC=MICPC+1
<MOVE!SPX!{1BUS!UBBR!SP@>
BRWRTE IMM,4¢ ’
MICPCE=MICPC+1
<MQVE!WRTEBR! IMM]<4>>
OUT ~ BR,<ADDI!OBR>
MICPCEMICPC+1
<MOVELWROUTX!BK!<ADD!OBR>>
ALWAYS RK3
MICPC=MICPC+1

<JUMP!ALCOND ! <RK3I=INIT&3908%4> ! <RK3I=INITE?77/2>>

LDMA IMM, NDATR
MICPCE=MICPC+]

<MOVE{LUMAR! IMM!<NDATR&377>>
SP MEMX, SELB, SP@
MICPC=MICPC+1
<MOVE!SPX!MEMX!SELB!SP8>

MEM MEMX, INCA}SP®
MICPCEMICPC+L
<MOVE!WRMEMIMEMX ! CINCA!SPR>>
LDMA IMM,sTC
MICPCEM1CPC+L

SP MEBX, SELB,S5P16
MICPC=MICPC+1
<MOVE!SPX!MEMX!SELB!SP16>
BRWRTE ER, INCA!SP17
MICPC=MICPC+1
<MOVE!WKTEBR!BR!<CINCAISP17>>
sp BR, SELB,SP12
MICPC2MICPC+1
<MOVE!SPX!BR!SELBISP12>
BRWRTE 1MM,6
MICPC=MICPC+]1
<MOVE!WRTEBR) IMM{<6>>

SP BR, AORB, SP1¥
MICPCEMICPC+1
<MOVEISFX!bBR!AORBLISP1@>
sP BR, SELB,SP15
MICPC=HICPC+1
CMOYELSPX IR SELBISPIS>

;CUMMULATIVE NAK COUNTER

sREAD IT

$ INCREMENT THE CUUNTER

;ADDRESS START OF TMT CHAIN

;COPY START OF CHAIN TO LAST XMIT POINTER
;GETLASTMESSAGE ACKED
;COPY TO CURKENT NUMBER

sWRITE NUMBEKED MSG PENDING

;3 AND LINE HAS GONE 1DLE
;SET LT IN LINE STATUS WORD

$RESLT T1MEr COUNT

V229



DHMC11 DOCMP PRUTOCOL IMPLEMENIATION MACY11 36(1046) 11=JUL=77 12125 PAGE 9=21 PAGET @230
DDCHGH ,MAC 21=AP¥=T77 10316 STACK HANDLER

1764 921469 ALWAYS TEOML
1) 1457 MICPCEMICPC+1
(1) 421468 110725 <JUMP!ALCOND!<TEOM1=INIT&3000#4> I<TEOMI-INIT&TT77/2>>
1765 £21462 ININT: BRWRTE IMM,15 jMASK FOR TURN OFF ALL BUT EXT MEM BITS + NXM
(1) 091360 MICPCEMICPC+1 )
(1) 921462 pUd41% <MOVE!WRTEBR!IMM!<15>>
1766 ®$21464 sp~  1BUS,UBBR,SP® ;READ BR CONTROL REGISTER
(1) 021461 HMICPCEMICPC+1
(1) +»21464 123220 <MOVE!SPX{IBUS{UBBR!SP&>
1767 221406 sP BR, AANDB, SPY ;MASK OFF VECTOR TO X04
(1) Bu1462 MICPCZMICPC+1 ;
(1) 921466 (63260 <MOVE!SPX!{BR}AANDB]SPO>
1768 P21470 BRWRTE IMM,200 3MASK FOR INTERRUPT
(1) 41463 MICPCEMICPC+1
(1) ©2147¢ ,00600 <MOVE!WRTEBR) IMM!<260>>
1769 921472 out BR, AORB!UBR s INTERRUPT
(1) 091464 MICPCEMICPC+1
(1) 921472 261311 : <MOVE!WRQUTX!BR!<AORB!OBR>> .
177¢  ©21474 sp IBUS, INCON, SP@ ;RESTORE INPUT CONTROL CSK
1) 001465 MICPC=MICPC+1
(1) $21474 123800 <MOVE!SPX!1BUS!INCON{SP@>
1771 621176 ALWAYS NIDLE4
1} 821466 MICPCEMICPC+1
(1) €21476 102554 <JUMP!ALCOND!<NIDLEA=INITG3000#4> I <NIDLEA=INITRTTT/2>>
1772 3 : .
I4
DMC1) DUCKF PROTOCOL IMPLEMENTATION MACY11 3@(1046) 11=JUL=77 12325 PAGE 9=22 PAGE: 9231
DUCHGH , MAC 21=APR=77 18:16 STACK HANDLER -
1783 $FUGITIVE RECEIVE ROUTINESe«=DON’T FIT IN PAGE
1784 ©2152% RH1: BRWRTE IMM,77
) 721467 MICPCEMICPC+1
(1) €£231500 Fi2477 <MOVE!WRTEBR]IMMICT77>>
1765 21502 sP BR, AANDB, SP5
1) 601470 MICPCEMICPC+1
(1) $21502 ¢63265 <MOVE!SPX!BRIAANDB}SPS>
17806 21504 LDMA °  BR,<INCAISP14> ;LOAD ADDHESS OF. CURRENT COUNT
1) 821371 MICPCEMICPC+1 :
(1) 921524 379074 <MOVE!LDMAR!BR!I<INCAISP14>>
1787 921586 sp BR{ INCMAR, SELB, SP9 ;SAVE MASK
1) 601472 MICPCEMICPC+1 .
(1) 21506 gr7228 <MOVEISFXIBR!INCHARISELB|SFG>
1798 621510 BRWRTE BR!INCMAR,SELA}SP1 JREAD STATUS BYTE
) Do1473 MICPCSMICPC+1
(1) 42151d ¢T4001 <MOVEIWRTEBR{BR!INCHMARI<SELA{SP1>>
1739 921512 BRSHFT $SHIFT IT RIGHT
1) 901474 MICPCINICPC+1 .
(1) #21512 ©ul1020 <MOVE!SHFTBR!WRTEBR! SELB>
1792 ©21514 BRY RH2 ) 3NO BUFFER ASSIGNED IN MALNT MODE
1) 201475 MICPC=MICPC+1 .
(1) 221514 116582 <JUMP!BR1CON{<RH2=-INIT&3IPOO*4> | <RH2=INIT&777/2>>
1791 $21516 BRWRTE MEMX!INCMAR,AANDBLISP®  ;GET HIGH BYTE COUNT BITS
1) Ju1476 MICPC=MICPC+1
(1) «21516 #5466€ 3 <MOVE!WRTEBR{MEMX!INCMAR{ <AANDB!SP@>>
1792 421529 . CHP  ~  BR,SPS 3COMPARE HIGH ORDER BITS OF COUNT
1) 301477 MICPCEMICPC41 '
(1) 21528 469365 <SUBTC}BR!SP5>
1793 821522 c ©  RCFATL ;IF CARRY=--TOO BIG ERROR
1) 01520 MICPCBMICPC+1
1) 921522 115113 <JUMPICCOND ! <RCFATL=INIT&3800%4> ! CRCFATLINLITLT77/2>>
1794 921524 H RCLOW ;IF EQUAL CUMPARE LUW ORDER 81TS OF COUNT
1) $e1501 MICPCAMICPC+1 -
(1) 521526 115510 <JUMP | ZCOND ! <RCLOW=INIT&300@#4> ! CRCLOW=1N1T&777/2>>
1795 621526 RH23 BEWRTE  IRUS, 10BAL N jREAD LOW BYTE OF IN BA
(1) ve1592 MICPCxM1CPC+1
(1) v21526 429540 <MOVE|WRTEBR} IBUSI<IOBA1>>
1796 ¢21533 BRe  RCVODD ;LF SET IS ODD TRANSFER
1) eP15a33 MICPCEIMICPC+1 ) )
(1) 21530 116196 <JUMP1BRQCONI<RCVODD=INIT&3B00%4> I CRCVODD=INIT&T?TT/2>>
140l 21532 STATE  RCVKE® -
) €91594 MICPCEMICPC+1
(1) 821532 yoebesn <MUVE!WRTEBRI IMMi<RCVKER=INIT&777/2>>
1602 821534 ALWAYS KEXIT
(1) pH1595 MICPCEMICPC+1
(1) »21534 199450 <JUMPIALCOND!<REXIT=INITw3@00#4> | <REXLT=INIIETTT/2>>
1603 H
1404 821530 RCVODD: STATE  RCVKO1
) 201506 MICPCEMICPC+1
(1) w21535 powuedd <MOVE!WRTEBR! IMMICRCVKO1=INIT&777/2>>
1845 n21548 ALWAYS REXIT
1) pe1587 MICPCEMICPCH1
(1) ©2154Y 124457 <JUMPLALCOND ! <REXIT=INITG3000#4> <k XIT=INIT&TT7/2>>
1HI6 H
1847 #21532 KCLOW: CMP MEMX, SP4 JCOMPRAFE LUW UKDER BITS OF [OUNT

(B9 VE191 MICPCEMICPCH1



DMC11 DDCMP FKOTOCOL IMPLEMENTATION

DUCHGH (MAT

(1) £21542
1898 121544
1)

(1) %21544
1809 21586
1)

(1) 21546
1818 521550
1)

(1) #21552
1811 ©21552
1)

€33 §21552
1812  €21554%
1)

(1) 321554
1813 221556
1)

(1) 221556
1814 921568
1)

(1) @21568
1815 ©21562
(1)

(1) 121562
1816 221564
3)

(1) 21564
1817 ©21566
)

(1) 921566
1813 ©21570
1)

(1) 021579
1819 w21572
(1)

(1) 21572
1826 21574
(1)

(1) 21574
1821 221576
1)

(1) ®2i1576
1822 p21699
(1)

(1) 521684
1823 221692
(1)

(1) ©21602
1824 w21604
(1)

(1) v21604
1825 21606
(1)

(1) g21606
1826 ©21610

DMC11 ODCMP PROTOCOL IMPLEMENTATION

DDCHGH ,MAC

1)

(1) 021612
1827 w©21612
1)

(1) ©21612
1828 e¢21614
1)

(1) p21614
1629 p21616
1)

(1} 821616
1830 921620
1)

(1) B21622
1831 321622
1)

(1) 221622
1832 £21624
1)

(1) 21624
1833 21626
12

(1) 821626
1634 p21630
1)

(1) p21636
1835 21632
(1)

(1) 21632
1836

1837 21634

1)

(1) 921034
1839 ¥21¢36
(1}

(1) ©21636
1839 €2164v

1)

(1) p21642
1840 21642

(1)

(1) 21642
1841 g21644

1

(1) g21642
1842 «2164%

1)

(1) €21646
1843 521650

(1)

(1) #2165
1544 ©€71052

1)

(1) #21652
16545  &21654

1)

21-8PReT7 10316
040364

291511
115113

£e1512
1134592

€01513
819151

“e1514
Bivénz

581515
G92711

201516
819175

01517
636540

801520
6365698

01521
©Bo420

v61522
816400

B#01523
362629

ePr1524
€92212

Bv1525
223302

891526
$03001

G01527
114666

241530
$40757

pA1531
167562

g01532
278280

21-APRe77 10316

861533
062499

01534
p1o067

891535
#02471

691536
202543

v21537
Peo36d

UB1549
115543

ro1541
23008496

£41542
$62499

¢81543
19241

Be1544
(53223
301545
e166@0

$A1546
o02460

01547
s19241

P21559
082642

»21551
304776

0#1552
o363

$#01553
115556

Be155%
Jovap2

£41555%

MACY131 30(1046) 11-JUL=77 12325 PAGE 9-23 PAGE: 0232
STACK HANDLER

RCEXYs

RCEXX:

TDON3¢

TDON2:

<SUBTCIMEMX!SpP4> .

c RCFATL 3CARRY==T00 B1G
MICPCEZMICPC+1 i
<JUMP!CCOND<RCFATL=INIT&3000%4> | <RCFATL=LNLT&777/2>>
ALWAYS - RH2 - $ELSE CONTINUE
MICPCEMICPC+1

<JUMP!ALCOND] <RH2=INIT&30@0%4> ! <RH2-INIT777/2>>

LDMR IMM, T

MICPCEMICPC+1

<MOVE!LDMAR!IMMICTE377>>

MEMINC IMM,2
MICPCEM1CPC+1
<HOVE ] WREEM INCHAR]
HEM IMM, 311
MICPC®MICPC+1
<CHOVE!WRMEM! IMM1<311>>

LOHA =  IMM,<<RTHRS+1>> . ;ADDRESS ERROR LINK

MICPCEMICPCH1 {

<MOVE!LDMAR! IMM!<<RTHRS+1>&377>>

HEMINC IBUS,IOBA1L

MICPCEMICPC+1

<HMOVE!WRMEM ) INCMAR] IBUS!<IOBA1>>

MEMINC IBUS,IOBA2 -

MICPCEMICPC+1

<MOVE!WRMEM ] INCMAR} IBUS!<IOBA2>>

BRWRTE IMM,23 ) )

MICPCIMICPC+1

<MOVEIWKTEBR} IMM]}<2¢>>

MEMINC IMM,@

MICPCEMICPC+1

<MOVE ! WRMEM | INCMAR} IMM|<@>>

MEM ' BR,SELB :

KICPC=MICPC+]

<MOVE | WRMEM 1 BR} <SELB>>

OQUTPUT IMM,<208!0RCVCO> sFLUSH INPUT SILO

MICPC=M1CPC+1 '

<CMOVE ! WROUT ! IMM! <2981 ORCVCO>>

sP T IMM,SP2,2 s INHIBIT FURTHER TRANSMISSIUNS
KICPCE=MICPC+1 ’
<MOVE!SPX{IMM}ISP212> B

SP IMM,1,5P1 ;SET INIT MODE IN PURT STATUS WORD
MICPCEMICPC+]1

<HOVEiSPXiIMN}1iSP1>

ALWAYS NTRS1

MICPCEMICPC+1 .o

<JUMPIALCOND ! <NTRS1~INITG3000#4> ! <NTRS1-INITa777/2>>

BRWRTE ~MEMX, SUB{SP17 sCOMPARE RESPONSE TO KSG NO
MICPCEM1CPC+1
<MOVE!WRTEBRIMEMX!<SUBISP17>>
BR7 RH3 -
MICPC=MICPC+1
<JUMP!BR7CON!<RH3=INIT&38P0%4> ! <RH3=INIT&777/2>>

LDMA BR, SELA!SPS 3ADORESS THE TRANSMITLINK
MICPC=MICPC+1 C
<MOVE!LDMAR!BRI<SELA|SPO>> .

MEM IMM, 2 ;TURN OF ASSIGNEDAND TMTED BITS IN FLAG

i€22>

3 1F NEGATIVE EXIT

MACY11 39(1046) 11-JUL=-77 12:25 PAGE 9-24 E PAGE: 2233
STACK HANDLER

TDON4g

MICPCEMICPC+3

<MOVE!WRMEM!IMM!<@>>

LDMA = IMM,STC

MICPCEMICPC+1

<MOVE}LOMAR! IMM!<STC&377>>

MEM IMM, TML] : 1ASSUME WRAPAROUND
MICPC2MICPC+1 .

<MOVE!WRMEM} IMM:<THL1>>

BRWRTE IMM,TML8 7 WRAPAROUND?
MICPCEMICPC+1

CMOVEIWRTEBR! IMM]<TML8>>

cMp BR, SP@ -

MICPC=MICPC+1

<SUBTC}BR!SPU>

2 . TDON4 TYES

MICPCEMICPC+1

<JUMP! ZCOND 1 <TDON4=INIT&3008%4> <TDON4=INITE777/2>>

BRARTE IMM,6 ;OFFSET FOR NEXT TM1 LINK
MICPCEMICPC+1

<MOVE!WKTEBR)INM]<6>>

MEM BR,ADD} SP@ $UPUATE THE POINTER
MICPC=MICPC+1L )
<MOVE!WRMEM!BR!<ADD}SP@>>

LDMA 14M,NXTSP ~ 3 BDURESS DONE LINK
MICPCEMICPC+1

<MOVE!LDMAR! IMM!<NXTSP&377>>
LDMA MEMX, SELBISPX!SP3
MICPCEMICPC+1
<MOVE!LDMAR!MEMXI<CSELB!SPX!ISP3I>>

$ADDRESS THE LINK,CUPYING

;1TS ADDRESS TO SPY
MEMINC  1MM,208 ;WRLTE THE INTERRUPT TYPE
MICPCEMICPC+1
<MOVE!WRHMEM| INCMAR] 1MM|<€2008>>
MEM BR, INCA!SP@ 3COFY ACTUAL LINK ADDRESS
MICPC=MICPC+1 )
<MOVE!wRMEM!BR!<INCA!SP@>>
LDMA IMM, NXTSP :ADURESS PTR INT STACK
MICPCERICPC+1 i
CMOVEILDHAR! IMMIKNXTSP&3T7>>
MEM * IMM,INTSTK ;ASSUME wRAP AROUND
MICPCIMICPC+H]
<MOVL!WRMEM!IMH!{<IRNTSTK>>
BRWRTE IMM, <<MMEND*2>>
MICPCEZMICPC+1
<MOVE}WRTEBR! IMM ! CCMMEND®2>>>
cHp BR, SP3 ) 3 WRAPARQUND?
MICPCEMICPC+1
<SUBTCIBRISPI>
2 TDON4D 3 1ES=«=BRANCH
MICPC=MICPC+1
<JUMP!2COND I <TDON4Q=INIT&3000%4> ! CTDONAR=1NLTE77T/2>>
BRWRTE IMM,2 ;OFFSET TO NEXT PAILR
MICPCEMICPC+1
<MOVE!wkTEbR!IMM1<2>>
MEM BR, ADD!SP3 sUPDATE PUINTER
MICPCEZMICPC+Y

;ADDRESS ENDOFINT STACK




DMC11 DUCMP PROTOCOL IMPLEMENTATION MACY11 30(1846) 11=-JUL=T77 123125 PAGE 9«25 PRGE: @234
DDCHGH (MAC 21=APR=7] 10116 STACK HANDLER

(1) ©21654 662403 <MOVE!WRMEM!BR{<ADDISP3I>>

1846 421656 TDON4@: BRWRTE IMM,20 JWRLTE INTERUPT PENDING
) 001556 MICPCENICPC+1 CT
(1) 021656 BYP429 <MOVE}WRTEBR] TMM]€20>> .

1847 921660 SP ~  BR,AORH, 5P} 7AN PORT STATUS WUKD
(1) B01557 MICPCZMICPC+1
(1) ©21660 #b33p1 <MOVEISPX!BRJAORBISP1>

1848 B21662 LDMA IMM,ETC JADURESS NEXT EMPTY PTR
(1) 691560 MICPC=MICPC+1 i
(1) #21662 ©10970 <MOVE!LDMAR!IMM!<ETC&377>>

1049 21664 sP MEMX, SELB, SPP 3COPY IT TO SPW
) b01561 MICPCEMICPC+1 ’
(1) 021664 (43220 <MOVE!SPX!MEMX!SELBISP@>

1650 221666 LDMA ~  IMM,5TC - JGET NEXT DONE PTR
1) 801562 MICPCEMICPC+1 :
(1) €71666 $19067 <KMOVEILDMAR ! IMM!<STC&3ITT>>

1851 321676 CMP = MEMX,SP8 ; IDENTICAL?
1) $01563 MICPCEMICPC+1
(1) #2167¢ 48368 <SUBTC !MEMX!SP@>

1952 w21672 z " RH3 ;FIN1SH PROCESSING HEADER
1) o564 MICPCEMICPC+] ’
(1) ©21672 13985562 <JUMPI2COND!<RH3=INIT&3000#4> ! <CRH3=INIT&777/2>>

1853

1854 ©21674 TDON1: LDMA IMM,ISP17 : $GET LAST ACKED
1) 601565 MICPCEMICPC+1
(1) 921674 £108153 <HOVE!LDMAR!IMMICISP17&4377>>

18455 ©£21676 sp ©  MEMX,SELB,SP17 $STORE IT IN SP17
(1) V21566 MICPCZMICPC+1

(1) ®21676 1843237 <MOVE ! SPX!NEMX]SELBISP17>

1856 021700 LDMA ~  IMM,STC . sGET START OF TMT CHAIN
(1) Ba1567 MICPCSMICPC+1 i
(1) €217¢¢ BI0n67 <MOVE!LDMAR! IMM!<STC&377>>

1857 421702 LDMA ~  MEMX, SELB}SPBRXISPe 3 ADURESS THE LINK
1) 01579 MICPCEM1CPC+1
(1) ©21702 (©53628 <MOVE!LUMARIMEMX | <SELB}SPBRX!5PO>>

1858 421794 BRWRTE MEMX$INCMAR,SELS $GET THE FLAGS
1) Pgo1571 MICPC=MICPC+1
(1) ¢21704 654620 <MOVE ! NRTEBRIMEMX} INCMAR | <SELB>>

1859 21726 BRY TDON3 ) $1F BUFFER ASSIGNED PROCEED
1) 01572 MICPC=NICPC+1 X ) -
(1) 021726 116539 <JUNPIBRICON!<TDON3=INITG3000#4> L<TDON3=INIT&T7TT/2>>

1960 2171¢ ALWAYS RH3 JELSE==<EXIT

(1) V1573 MICPCEMICPC+1 .

(1) ©21710 184562 <JUMP { ALCOND | <RH3I=INIT&IP@P* 4> 1 <RHI=INIT&T77/2>>

1861 T .

1862 «21712 OVRRUN: BRWRTE IMM, 4

) 001574 MICPCZMLICPC+1

(1) 921712 enp4e4d <MOVE!WRTEBR) IMM!<4>>

1863 42171% ALWAYS NTRS@

(1) BpO1ISTS MICPCTMICPC+1

(1) 9021714 114663 <JUMPIALCOND ] <NTRS@=INIT&30OD#4> I <NTRSO=INIT&777/2>>

1864

1865 ; INPUTS?

1868 ; 80 ®= RECEIVE CHARACTER

1867 )

1868  ©21716 PASWRD: SP IBUS, LNOSW, SP13 FREAD PASSWU SWITCH

DMC11 DDCHP PROTOCOL IMPLEMENTATION MACY11 30(1046) 11-JUL=77 12325 PAGE 9-26 PAGE: £235
DUCHGH . MAC 21~APRe77 10:16° STACK HANDLER ’

) pe1576 HICPCEMICPC+1

(1) 621716 23333 <MOVE!SPX!IBUS!LNOSWISP13>

1869 021720 4 108 ;IF ALL ONES NO RLD ENABLED
1) V1577 MICPCEMICPC+1

(1) w21720 115603 <JUMPIZCONDI<103-INITC3000+4> ! <108~LNIT&T777/2>>

1878 ©21722 BRWRTE ~IMM,6 ;CHECK FOR ENTER MOP MUDE
) @o1680 MICPCEMICPC+1 :

(1) %21722 Jv@496 <MOVEIWRTEBRIIMM1<6>>

1871 4521724 cue BR, S5P@

1) v01681 MICPCaMICPC+1

(1) 021724 96v36d <SUBTC!BR!SPY>

1872 v21726 z T 208 . ;IF EQUAL  ENTER MOP

(1) 421602 MICPC=MICPC+1

(1) werl2e 115611 <JUMPIZCOND ! <208=INIT&3000%4> 1 <208=INIT&777/2>>

1873 621730 1081 BRWRTE 'BR,SELA!SP1 ;READ STATUS BYTE

1) 631623 MICPCEMICPC+]

(1) w21733 ¥62601 CMOVE! WRTEBR}BR!<SELAISP1>>

1874 m21732 BRSHFT $SHIFT IT RIGHT

() 201694 MICPCEMICPC+1 a -

(1) ¥21732 opwl620 <MOVE! SHFTBR{WRTEBR} SELB>

1875 »21734 . BRL ~  RHX - $MESSAGE WITH NO BUFFER ASSIGNED
1) dv1605 MICPCSMICPC+1 ' -
(1) 421734 126740 <JUMP{BR1CONI<RHX=INIT&3@PO#4> ! CRHXINITLT71/2>>

1976 21736 BRSHFT o 3SHIFT RIGHT AGAIN

(1) 1690 KRICPC=MICPC+1 ’

(1) w»21736 3p1620 <MOVE!SHFTBR}WRTEBR} SELB>

1877 @21749 BRI ~  RCYMp : 3DLE RECELVED IN NORMAL MUDE
1) 21607 MICPCEMICPC+1 ) N
(1) w21740 306732 <JUMP!BRICON]<RCVM@=INIT&L30DQ*4> I <RCVMO=INTTELT77/25>>

1878 921742 . ALWAYS RK3 sHANDLE MAINT MODE MESSAGE
(1) £v1610 MICPC®MICPC+1 ) ’
(1) ®21742 164641 <JUMP!ALCOND} ¢RK3I=INIT&3990%4> ) <RKI=INITLTT7/2>>

1879 21744 2062 sP BR,DECA, 3P4 sCOUNT FOR NUMB OF COMPARES
) BB1611 MICPCRMICPC+1

(1) 121744 ©b3164 <MOVE!SPX!BRIDECA]SP4>

1884 ©21746 STATE  EM2

) wo1612 MICPCEMICPC+1

(1) €21745 900735 <MOVEIWRTEBRIMM{<EM2~INIT&777/2>>

1841 221754 ALWAYS REXIT .

1) wolel3 MICPCEMICPC+1

(1) ©21754 10¢452 <JUMPIALCOND | ¢cREXIT=INIT&3000%4> | <KEXIT=INITLTTT/2>>

1882 H

1883 <ENABL LSB

1844 :

1965 #21752 RCVML:  LOMA IMM,NAKST SRESET NAKS SENT

) pvo1614 MICPCEMLICPC+1

(1) ¢21752 e1vpot <MOVE!LDMAR] IMM!<NAKST&377>>

1686 ©#2175% HEM © IMM,1 H

(1) BB1615 MICPCEMICPC 41

(1) L2175 £n2491 <MOVEIWFMEM!IMM!<1>>

1987 £21756 LDMA IMH, BC s AUDRESS UKIGINAL KECV BYTE COUNT
() Lelelh MICPCEMICPC +1

(1Y yz1756 12167 <MOVE!LUMARY IMMICBCA3TT>>

1RRY 321764 SF MEMXITNCHMAR, SELB, SP4 FMOVE BYTh CQUNT TO SP4

) Fa1b17 MICPCEMICPC ey

(1) $217ev .5722% «40VELSHXIMEMY ! INCMAR]SLLB}SP4>
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Q)

(1) $22026
1912 ©22¢3v

(1)

(1) 922937
1913 9220832
)

(1) ¥22032
1918 822034
1)

1) 22834
1915 22436

1)

(1) 22936
1916 P22040

)

1) ¢22¢49
1924 322042

1)

(1) €22042
1926 922414

1)

(1) 222044
1927  422¢46
1)

(1) %2233
1928 22059
)

(1) #22850
1929 122052
1)

1)  €22052
1933 m22054

{ii

(1) 322054
1931
1932 w22356
1)

(1) 822056
1933 222460

(1)

(1) ©22060
1934 ¢22062
(1}

(1) w22462
1935 22064

«“)

(1) w2004
1930 724060

)

11} 4?2060
1937 p2407v
1938 1224749

21-APR=T7 1¢:16
bol628
©57225

Bvlo21
562571

pvio22
612241

91623
¥S3223

£o1624
¥16684%

©d1025
V72014

801626
9164980

201627
8173990

gel1632
¥14492

#oioldi
242669

281632
856795

019633
p76604

@s1034%
814241

001635
$¥62403

L1036
vd0776

661637
poa303

041640
115651

21=APR=77 10:16

#1641
B0P10S

wpl642
Bo3014

201643
ongae?

901644
5694374

581645
115653

201646
$o9e20

L1647
PLEEL S

£21659
184415

291651
¥e2642

21652
1140641

601653
©¢vo424

pele54
¢63224

£6i555
114646
£71656
812152

na1657
043620

bB1660
ELYET L]

791661
117174

¢o1662
sI0401

IMPLEMEHTATION

MACY11 3e(1v48)

STACK HANDLER

2682

MACY11 30(1046)

sP

MEMX! INCMAR, SELB, SPS

MICPCEMICPC+1

<MOVE!SPX!MEMX[INCMAR!SELB{SPS>

MEM

BR,DECAISPLL

MICPCZMICPC+]
<YOVELWRMEM!BRI<DECAISP11>>

LOMA

1M, NXTSP

HICPCSMICPC+HE
<MOVELLUMAR! IMMIKNXTSP&3ITT>>

spP

MEMX!LDMAR, SELB,SP3

MICPC=MICPC+1

<MOVE!SPXIMEMXILDMARISELBISP3>

MEMINT

1MM,204

MICPCEMICPC+1

<MOVE!WRMEM! INCHAR] IMM1<284>>

MEM

BRILDMAR, SELA!SP14

MICPC2MICPC+]
<MOVE|WRMEMI{BR!LDMARICSELAISP14>>

MEMINC

IMM,9

MICPCEMICPC+1
<MOVE!WRMEM! INCMAR] IMM | <@>>

sP

IMM! INCHMAR, 5P2, 300

MICPC=MICPC+1

<HOVEISPX!IMM!INCHMAR|SPO!368>

BRWRTE

IMM! INCMAR,2

HICPC=HICPC+1
<MOVE!WRTEBR!IMM|INCMAR!<2>>

MEM

MEMX, AANDB| SP@

MICPC=MICPC+1

<MOVE1 WRNEM I MEMX | CAANDB ] SPO>>

MEMINC

MEMX, AORB}SP5

MICPCEMICPC+1
<MOVE!WKMENK ! INCHAR| MEMX1CAORB | SP5>>

MEMINC

BR, SELA!SP4

MICPCEMICPC+1 . .
<MOVE!WRMEM{ INCMAR|BRI<SELA!SP4>>

LDMA

1MK,NXTSP

MICPCEMICPC+1
<HQVE!LDHAR!IHM!<NXTSP&377>>

MEM

BR,ADD!SP3

MICPC=MICPC+1
<MOVE !WRMEM[BR!<ADD!SP3>>

BRWRTE

IMM, <<MMEND=2>>

MICPCEMICPC+1

<MOVE:WRTEBR{ IMM] <CHMEND=2>>>

CcMp

BR, SP3

MICPCEMICPC+1
<SUBTCIBR!SP3>

z

408

MICPCEMICPC+1
<JUMPLZCOND 1<48S=INIT&IDOO*4> I<40S~INIT&TTT/2>>

BRWRTE

STACK HANDLER

388

4082

SBs:

NTHRES:

ERHXX:
NThS#:

IMM.S

11=JUL=77 12325 PAGE 9-28

MICPCEMICPC+1
<MOVE! WRTEBR! IMM{<5>>

sP

BR,ADD,SP14

MICPCEMICPCH#L . .
<MOVE!SPX!BRLADD{SP14>

BRWRTE

IMM,STC

MICPCEMICPC+]
<HOVE!WKRTEBR|IMM!<STCO>

cup

BR,SP14

MICPC=MICPC+1
<SUBTCIBR!SP14>

Z

508

MICPCEMICPC+1
<JUMPIZCOND!<59$~INIT&3ROO*4>1<508~IN1T&777/2>>

BRWRTE

1%M,20

MICPC=MICPC+1
<MOVE!WRTEBR!IMM}<20>>

sP

DP,AORB, SP{

MICPCEMICPC+1
<MOVE!SPX!DPJAORB!SP1>

ALWAYS

FLUSKR

MICPCEMICPC+]
<JUMP!ALCOND | <FLUSH=INITG3009#4> ) <FLUSH=-IN1T&777/2>>

MEM

IMM,INTSTK

MICPCEMICPC+1
<MOVE!WRMEM] IMM ! KINTSTK>>

ALWAYS

208

MICPC=MICPC+1
<JUMPIALCOND | <20$=INITE300B*4>1<205-INIT&ITI/2>>

BRWRTE

IMM,RCL1

MICPCEMICPC+1
<MOVE!WRTEBR! IMMI<RCL1>>

SP

BR, SELB, SP14

MICPC=MICPC+1
<MOVE!SPX!BRISELBISP14>

ALWAYS

3es

AICPCSHBICPCH]

<JUMPIALCOND!<308=INIT&3002%4> <305~ 1N1T&777/2>>

.DSABL
LDMA

Lss
IMM, ST

MICPC=MICPC+]
<MOVE!LUMAR!IMM!<ST&3ITT>>

SPBR

KEMX, SELB, 5PY

MICPCEMICPC+1
<MOVE!SPBRXIMEMX ! SELB}SP0>

BRWRTE

BR,ADD!SP@

RICPCEMICPC+1
<MOVE!WRTEBR!BRI<ADD!SPU>>

BR4

OVRRUN

MICPCEMICPC+]
<JUMPLBR4CONICUVRRUN=INIT&3000%4> ! <OVRRUN=INIT&TT7/2>>

BRWRTE

I4M, 1

MICPC=MICPC+1
<MOVE:wkTEBRIIMM!ICI>>

LDMA

IMM, CCRTHRS+IDD

77 12325 PAGE 9=27

JAND SP5

FCOPY SPI1 FROM MuMURY

3COPY TO §B3

$RECEIVE DONE IMAGE

PAGE:

o230

;COPY LINK ADDRESS TO NEXT 1NTER

$ZEKO THE FLAGS
JWRITE A 300 TO SPY
;PREPARE T0 ADDRESS NEXT

;INTERRUPT STACK AND INCREMENT
THE MAR
$MABK OFF ORIGINAL HIGH BYTE

3OF COUNT SAVING EXTENDED MEM B1TS
$C0PY TO MEMORY LINK

JADURESS NEXT INT STACK

$ADDRESSEND OF INT STACK
3WRAP AROUND

$1F YES== BRANCH

FINDEX TO NEXT BUFFER

;UPDATE COPY OF PUINTER
3ADURESS OF WRAP ARUUND POINT
s WRAPAROUND?

1
31F YES===BRANCH
tMASK FOR INTERUPT PENDING
;UPVATE PURT STATUS WORD

3POINT TO START OF INTERRUPL STACK

sPOINT TO START OF RECEIVE WUEUE

$SHBIFT LEF1

PAGE:

0237



OMCiy UDCMP PRUTOCOL 1MPLEMENTATION

DDCHGH, MAC

1)

(1) #22070
1939  ®22072
1)

(1) e22472
1948 ¢22974
“)}

1) 822974
1941 922370
(1)

(1) $22070
1942 0221900
)

(1) w22100
1943 €22192
)

(1) e€22102
1941 622104
1)

(1) ¢€22104
1945 €22106
)

(1) @22106
1946 92211¢
1)

(1) k22112
1947 ©22112
1)

(1) 822112
1963 w22114
1)

(1) w22114
1949 22110
1)

(1) w22116
1954 922122
(1)

(1) 22120
1951 w22122
1)

(1) w22122
1952 #22124%
)

(1) 122124
1953 1422126
)

(1) «22126
1954 ©2213¢
(1)

(1) 422139
1955 wW22132
)

(1) ¢22132
1956  w22134
(1)

1) w©v22134

DMC1i ODCMP PROTOCOL IMPLEMENTATION

DDCHGH ,MAC
1957 922136
)
(1) w22136
1958 522148
1)
1) 22149
1959 822142
)
1) 122142
196¢ W22144
(S 9]
(1) 422143
1961
132 22130
)
1) w22146
1963 «22154
(1)
(1) 22159
1964 122152
)
(1) &22152
1965 #22154
(1)
(1) e22154
1966 122156
1)
(1) 922156
1967 ©22169
1)
(1) 422169
1968 ©22162
)
(1) w22162
1969 022164
Q)
1) 422104
1978 ©422166
1)
(1) %#2216%
1971 w22174
1)
(1) 822170
1972 w©22172
o)
(§) w2112
1973 22174
o)
(1) 1122174
1978 w22176
o)
(1) w2176
1975 122200
1)
(1) 422242
1976 ©22247

21 =APR=7T (V16

£01663
918177

941664
z164990

Y1665
#62624

1€ 1666
$10241

ve1667
553220

¥o1672
16631

gviell
962574

©01872
£12241

€91673
$92642

541674
¢20776

£216075
#64360

¥91676
115781

»el1677
gIBad2

V81700
162400

#e1701
98422

501702
FARELAY

©21703
116331

$21784
210171

001705
43231

21=APR=7] 10116
€£21706
863071

801707
#40491

vl 718
¥b3319

o171t
194415
801712
come24

Hul713
662226

Je1714
[PLLE ]

541715
862227

€01716
923740

Jo1717
462222

801720
480766

pn1721
ve2223

801722
9821
ce1723
#61231

291724
061230

w1725
122640

311720
1¢237

“a1727
232422

MACY11 30(1046) 11=JUL=77 12:25 PAGE 9-29 PAGE?
STACK HANDLER a -

NTRS1;

NTRS52:

SNAK:

MICPCSMICPC+] .
<"OVE!LDMAR)IMM!<<RTHRS+3>&377>>

EEMINC IMM,®

MICPCEMICPC+1 :

<MOVE!WRMEM! INCMAR] INM!<@>>

MEM BR,SELB

MICPCEMICPC+1

<MOVE ! WKMEM}BR] <SELB>>

LDMA ~  IMM,NXTSP

MICPCEMICPC+1

<MOVE!LDMAR! IMM!<NXTSP&3T7>>

LDMA ~ MEMX,SELBI{SPX|SPQ

MICPCEMICPC+1

<MOVE!LDMAR!MEMX!<SELB!SPX}SP@>>

MEMINC  IMM,281 .

HICPCZMLICPC+1

<MOVE!WRMEM! INCMAR! IMM1<201>>

MEM = IMM,<<RTHRS>>

MICPC=MICPC+1

<MOVE!WPMEM} IMM!<CRTHRS>>>

LDMA IMM,NXTSP

MICPCEMICPC+1

<MOVE!LDMAR! IMMIKNXTSP&377>>

MEM IMM, INTSTK $ASSUME QUEUE WRAP AROUND
MICPC=MICPC+1

<MOVE!WRMEM ! IMM!KINTSTK>>

BRWRTE IMM, CCMMERND=2>>

MICPCENICPC+1

<MOVE:WRTEBR| IMM! CCMMEND=2>>>

cMp bR, SP@

MICPCaMICPC+1

<SUBTC!HBRISP®>

z " NTRS2 ;1T DID WRAP AROUND
MICPCRMICPC+1

<JUMP! 2COND I <NTRS2=INIT&3090#4> I <NTRS2~INLT&777/2>>

BRWRTE IMM,2 ’ ;OFFSET TO NEXT PAIR
MICPC=MICPC+1 )
<MOVE!WRTEBR] IMMI<25>

MEM  BR,ADD!SP@ $UPDATE QUEUE POLINTER
MICPCRMICPC+L )
<MOVE! WRMEM!BR1<ADDSP@>>

GRWRTE IMM,2e )

MICPCEMICPC+1

<MOVE!WRTEBR! IMM!<2¢>>

SPBR BR, AORH, SP{

MICPCRMICPCH+1

<MOVE!SPBRXIBR!AGRBISP1>

BRO TABY ;FLAGGED BY ERROR TYPE
HICPCZMICPC+1
<JUMP!BHRECONI<TABL=INIT&3000#4> | <TAB1~INIT&777/2>>

LDMA ~  IMM,ISP1i ‘

MICPCZMICPC+1

<MOVE!LDMAR! IMMICISP11&377>>

SP~  MEMX,SELB,SP11 '

HICPCEMICPC+1

<MOVELSPX!MEMX!SELB§P11>

MACY1) 30(1046) 11=JUL=T77 12125 PAGE 9-3¢ PAGE:
STACK HANDLER

SNAKL:

SNAK2:

H
eFTRIGE

EMoe

EMyg

sP BR, INCA,SP11 ,
MICPCEMICPC+1 i
<MOVE!SPX!BRIINCAISP11> ,
BRWRTE  IMM,1 sUNNUMB PENING BIT T0 BR
MICPCE=MICPC+1
<MOVE!WRTEBR} IMMI<1>>
SP ~ BR,AORB,SP1@
MICPCEMICPC+1
<MOVE!SFX!BRIAORBISP18>
ALWAYS FLUSH
MICPCEMICPC+1

<JUMP}ALCOND } <FLUSH=INIT&3000#4> ] <FLUSH=INIT&777/2>>

7 INCRENENT MSG EXPECTED

JUPUATE LINE STATUS WORD

DRNERTE 1MMp24
MICPCEMICPC+1

<MOVE! WRTEBR} IMM1<24>>
OUTPUT BR,<SELB!OBAL>
MICPC=MICPC+1

<MOVE | WKOUT ! BR!<SELB}0BA1>>
BRWRTE IMM,0

MICPCEMICPCH1

<MOVEIWRTEBR! IMM]<@>>
OUTPUT BR,<SELB}OBA2>
MICPCEMLCPC+]

<MOVE! WRUUT!BR!<SELBLOBA2>>
SPBR  IBUS,BHM873,5P0
MICPCEHMICPC+]
<MOVE1SPBRX!IBUS!BM8731SPe>
OUTPUT BR, SELB!OUTDA{
MICPCEMLICPC+1
<MOVELWROUT!BR! <SELB{OUTDA1>>
BRWRTE IMM,366 ;HIGH BYTt BASE FOR ROM BOUT
MICPCEMLCRCHE )
<MOVE!WHTEBRIIMM]<366>>

ONTPUT  BR,SELB!OUTDA2 ;

MICPCAMICPC+1

<MOVE!WROUT BR}<SELBIOUTDA2>>

BRWRTE IMM,21 JMASK FOR TIMER AND ALSO TO START NPR
MICPC=MICPCHL '

<MOVEIWRTEBR] IMM}<215>>

out BR, <SELB!0BR>

MICPC=MICPC+1

<MOVE! NKOUTX!BR! <SELB J0BR>>

OUT ~  EBK,<SELB}ONPR>

MICPCaMICPCH1

<MOVE!WROUTX ! BR! <SELBIONPR>>

BRWRTE  IBUS,NPR ;RERD NPR CONTROL
MICPCEMICPC+1

<MOVE!WKTEBRITBUS]CNPR>>

BRQ CKTIME

MICPCEMICPC+1

<JUMPIBHYCON I <CKTIME=INIT&308@#4> I <CRTIME=INITRT77/25>

MEMADK  Hui ;1 1F NPR DONE

MICPCZMICPC +1

<MOVEINFME VS CRMI=INITETTT/2>>

AL¥AYS  ACLOW

;READ BMB73 ADDRESS=~=

3SET UP LOW BYTE OF ADDRESS

0238

@239



DMC11 ODCMP PROTOCOL IMPLEMENTATION

DDCHGH  MAC
1)
(1) w22z02
1977 72294
)
(1) w22204
1978 922206
()
(1) e22206
1979 522214
)
(1) e22212
1984 ¢22212
1)
1) 22212
1981 922212
)
1) 622214
1982 ©22210
)
1) 222216
1983 222220
1)
(1) 822220
198¢ 122222
[¢8)
(1) 922222
1985 22224
1)
(1) 822224
1986 ©22226
(1)
€3} 822228
1987 922230
)
(1) 522230
1958
1989 1522232
(1)
(1) @22232
1990 - #22234
1)
(1) ©22234
1991 22236
(1) 422236
(2)
(2) 922236
1992 w22240
1)
(1) 822249
1993
1994
1995 622242
)
(1) 122242
1990 22244
(1)

DMC11 DDCHMP PROTOCOL IMPLEMENWTATION

21=APR=77 14316

©o1730
100764

Bea1731
©?23640

se1732
468480

1733
153451

841734
215154

801735
UvPIP2

#01736
¥76679

621737
976611

§01740
276012

pB1741
£16614

001742
©76518

ca1743
876617
301144
#90460
ro1745
212218
001746
592774

yo1747
Ju3eas

81750
218017

Be1751

21-APRe77 13116

104442

601755
#62006

¥31756
U23169

Z81757
262107

o81760
165366

801761
660691
381762
116374

801763
2120p4

201764
117371

181765

DDCHGH ,MAC
(1) 222244
1997 ©22246
o)
(1) 822246
1938 822259
(1)
(i} »2225%
1999 22252
1)
(1) ¢22252
2600 22251
1)
(1) 922254
2001 %522256
(1)
{1} w2225¢
2082 22269
1)
(1) »22269
2063 ©22262
1)
(1) 922262
2004 322264
(1)
(1) 22264
2005 $22266
1)
(1) 922206
2096
2007 w22279
)
(1) e22272
2060d 922272
1)
(1} p22272
2049 822274
(1)
(£}
219
(1)
(1} 322276
2012 922320
1)
(1) 3223e9
2014 522392
1)
(1) 22392
2015 622304
1)
(1) p22394
2016 22396
(1) 22306
2)
12) 4221404
w22314

301766
956223

C61767
123209

Je1773
144622

#0171
18210
9817172
#42862

#0173

MACY11 30(1046) 11=-JUL<77 12:25 PAGE 9-31 PAGE:
STACK HANDLER B

TABUPD:

MICPC=MICPC+1

<JUMP!ALCOND L CACLOW=INIT&3@8B#4> L CACLOW=INIT&777/2>>
SPBR 1BUS,RCYCON, 5P sREAD RECEIVER CONTROL REG
MICPCSMICPC+1

<MOVE!SPEBRX!IIBUSJRCVCON] SPa>

BRWRTE BR,ADD}SPO ;SHIFT LEFT
MICPCEMICPC+1 g
<MOVEIWKTEBR1BR!<ADD!SP@>>

BR7 iDLE $RECEIVE ACTIVE==IDLE
MICPCEZMICPC+1 i
<JUMP§BR7CON}<IDLE=INIT&308@%4> | <IDLE-INIT&777/2>>

TAB1:  LDMA 1M, ING16

: ICPC=HICPCH:
<MOVElLDHAR$IHH](IHGIB&377>>
BRWRTE IMM,2
MICPCEMICPC+1
<MOVE!WRTEBR! IMM}<2>>
MEMINC BR,AANDB{SP18 ;SAVE BIT t OF SP1@
MICPCEMICPC+1
<MOVE!WRMEM! INCMAR!BRI<AANDB!SP19>>
MEMINC BR,SELA!SP11 3SAVE SPi1
HICPCEMICPC+1
<MOVE!WKMEM! INCMAR!BR!<SELA!SP11>>
MEMINC BR,SELAISP12 : 3SAVE SP12
MICPCEMICPC+1
<MOVE!WRMEM! INCMARIBRICSELA{SP12>>
MEMINC BR,SELAISP14 ;SAVE SP14
MICPCEMICPC+1
<MUVE!wRMEM] INCMAR!BR{<SELA!SP14>>
MEMINC BR,SELA!SP16 ;SAVE SP16
MICPCZMICPC+1
<HOVEIWKMEM! INCMARIBRI<SELALSP16>>
MEMINC BR,SELA!8P17 ;SAVE SP17
MICPCZMICPC+4 .
<MOVE!WRMEM! INCMARIBR{<SELAISPLT>>

FMAR NOW POLNTS TO BASE
STATE  RB2 ;DO NOT CHANGE BR UNTIL RBD
MICPCEMICPC+1
<H0vzvuRTEBR-xuux<n52-xulrs777/2>>
LDMA ~  IMM,TABST sPOINT TO TABLE UPDATE STATE
MICPCE=MLICPC+1 - ‘
<MOVE]LDMAR]INH<TABST&3TT>>
PSTATE TBOUY ;NEW PORT STATE ADDRESS
MEM ~  IMM,<<TBU1-INIT&777/2>> ’
MICPCSMICPC+1
<MOVE!WRMEM!IMM!<<TBULI=INITS777/2>>>
sP T IMM,4,5P4 o sINITIALIZE COUNT
MICPC2MICPC+1 : .
<HMOVE!SPX{IMMI41SP4>
- ;KOTEs FIRST 6 RAM LOCATIUNS ARE NOT WRITTEN
. ;TO COKE TABLE., . N :
LDHA 1MM, BASE
MICPCTMICPC+]
<HOVE]LDMAR! IMM!<BASE&377>>
ALWAYS KBo
MICPC=MICPC+1
MACY11 30(1046) 11-JUL=77 12125 PAGE 9-32 PAGE:

STACK HANDLER

EC2:

ECX:

10s5:

A

<JUMPIALCOND | <RB@=-INIT@3080#4> I <RBB=INIT&777/2>>
BRWRTE IMM,2 7 INCREMENT COUNT/TEST
H1CPCEMICPC+1 .
<MOVEIWRTEBR!IMM{K2>> '
SP " BR,ADD,SP4 .
HMICPCEMICPC+1
<MOVE!SPX!{BRIADD!SP4>
SP - IBUS,10BA1,SPP
HICPCaMICPC+1
<MOVE!SPX!IBUS)IOBA1}SPB>
OUTPUT BR,ADD!OBAR1
MICPCEMICPC+1
<MOVE!WROUT!BR!<ADDIOBA1>>
sP 1BUS, IOBA2, 5PQ
HMICPCE=MICPC+1
<MOVE!SPX!IBUS!10BA2!SPB>
OUTPUT BR,AC!0BA2
MICPCEMICPC+1
<MOVE!WROUT!BRICAC|O0BA2>>
4 T TABMXT
HICPCE=MLICPC+1
<JUMP}CCOND I KTABMXT=INIT&3Q00%4>  <TABMXT=LNLTE777/25>
BRWRTE ~BR,SELA!SP1 ;READ PURT BTATUS
MICPC=MICPC+1
<MOVE!WRTEBR{BRI<SELA!SP1>>
BRO ~  30% ;INIT MODE, WRITE OUT 286 BITES
MICPC=MICPC+i -
<JUMP!BROCON1<388~INITL38U0#4> {<308=INIT&TT7/2>>

$OTHERWISE UNLY WRITE OUT ERROR CUUNTERS

JPOLNT TO NEXT ADURESS

BRWRTE BRILDMAR, SELA!SP4 $READ COUNTER
MICPC=MICPC+1
<MOVE!WKTEBR!BR!LDMAR}<SELAISP4>>

bR& 20 ;ALL DUNE

MICPC=MICPC+}

<JUHP‘BRACONX<2GS-INITGSBBEQ4>l<20$ INITRT77/2>>

OUTPUT HEMX!INCMAR,SELBOUTDAY 3STURE COUNTS OF ERRORS
HICPCIMICPC?l

OUTPUT HEMX'IMCHAR-SELBIOUTDAZ
MICPC=MICPC+1

<MOVE!WKOUTI{MEMX! INCMAR!<SELB!QUTDAZ>>
sp 16US,NPR, 5P2

MICPCEMICPC+]

<MOVE!SPX!IBUS!NPR!SP®>

ALWAYS RKS

MICPC=MICPC+Y

<JUMP!ALCOUND} cRKB=INITu3000%4> | <RK8=INITa777/2>>
LOMA ~  1IMM,1ABST

MICPC=MICPC+1
<MOVE!LUMAR]IMMICTABST&377>>

PSTATE 13

MEM IMH,<<L3=INLIT&TT7/2>>
RICPC=MICPC+1
CHOVEIWHMEM S IMM KT 3=INITRTTT/2>>>
ALWAYS RM1

HICPCEMICPC+1

0240

0241



DMC1{ UDCMP PROTOCOL IMPLEMENTATION MACY11 30(1046) 11-JUL=77 12:25 PAGE 9=33 PAGE?
DDCHGH ,MAC 21=APR=77 14116 STACK HANDLER

(1) 22310 104422 <JUMPLALCOND | <RM1=INITu3000#4> <RMI=INITLTT7//2>>
2018 322312 3082 BRWRTE BRILDMAR,SELA!SP4 3READ COUNTER
1) £01774 MICPCSMICPC+1 ’
(1) w22312 072694 <MOVE!WRTEBRIBR!LOMARLSSELAISP4>>
2019 822314 BRT 208 3ALL DONE
) v1775 MICPCEMICPC+]
(1) 922314 1117171 <JUMPIBRTCON!<20$=INITa3Y0B*4> 1 <208 -1NIT&77//2>>
202¢ 22316 ALWKAYS 108§ ;KEEP GOING
(1) Ev11776 MICPCEMLICPC+1
(1) 22316 114765 <JUMP!ALCONDI<1@8~INITR3QUO#4>1<1B8~INITRTT7/2>>
2021 922320 : $ZERO ’
) 821777 MICPCSMICPC#1
(1) »22328 pQueese 008000
2022 H
2023 FTI.LIA «END
. Abs, w22322 020

EKRORS DETECTED: @

»DDCMP/CRF /DS CRE _DMCHGH, HILOW, DUCHGH
RUN=TIME: 5 8 @ SECONDS

RUN-TIME RATIO: 68/1334,9

CORE USED: 6K (11 PAGES)

1671 930089
DZOMG  MACY11 I0(1e46) 11=JUL=77 12311 PAGE 36 PAGE:
DZPMG.P1Y 22=APR=77 9129 GENERAL UTILITIES (TYPEOUT, ERROR, BCOPE, EIC) h
1672 22800
1673
1674
1675 JRRRBHANEEARRERBRPRRRRB SR 0NN TEST 1 #as (13
1676 $#THIS 15 A SPECIAL TEST WHICH IS ONLY EXECUTED ONE TIME,
1677 $#THE FIRST PASS AFTER THE DIAGNOSTLIC 1S LOADED, 1T TYPES ON
1678 $#THE CONSOLE THE PART NUMBERS OF THE CROMS WHICH THIS
1673 3*REVISION SUPPORTS. TO FORCE A TYPE OUT PATCH LOCATION
1699 $#ROMNUM: TO A ZERO, ) )
1681 Jrennd w4 1L HERERERR AR R ER RN
1682
1683 } TEST 1
1684 jeeenenvnnanane
1685 (22322 12737 CBUGBL  Ep1226 TETI:  MOY $1,TSTNO
1686 022332 §12737 822760 891216 MOV #TST2,NEXT
1687 3R1 CONTALNS BASE DMC11 ADDRESS
i0oB3 422336 0W5737 22360 ST ROMNUM ;FIRST TiMi HERE? )
1669 922342 pA1092 BNE 18 ;SK1P IF NOT
1694 ©22344 1v4482 22362 TIPE,  ROM1 s TYPE PART NUMBERS
1691 $22354 912737 177777 922360 182 MOV #=1,ROMNUM iSET FLAG TU ONLY TYPE ONCE
1692 ©22356 1234499 SCOPE H ’ -
1693 22360 50EPI0 ROMNUM: 9
1694 922362 w5377 €55184 046504 ROM1g CASCII <377>€12>/DEDMG=C SUPPORTS THE FOLLUWING CRUM PART NUMBERSS/
(1) 822345 377 042012 041515 JASCII <377><12>/DMC1i~AR (MB2pv=YR)/
(1) ¢22473 377 v31462 032955 JASCII <377>/23%414A9/€155<12>/23=415R9/<15><12>/23=416A9/ .
(1) £22530 pu5015S 031462 ©32055 «ASCII <18>€125/23=417R9/¢<15><12>/23-41BA9/<15>€125/23%419A9/
(1) 122566 (45915 (31462 032055 «ASTIT  <€153<12>/23~420A9/<15><12>/23-421A9/
(1) 22612 yp95377 @46584 030503 SASCIT <377><12>/DMC11=AL (MB2¢u~-YB)/
(1) 822649 131377 026463 (34463 WASCIT <377>/23=392R9/<15><12>/23-393R9/<45><12>/23=394A9/
(1) ©22675 915 ©31012 ©26463 JASCIT <15%<12>/23=395A9/<15><12>/23=-396A9/<15><125/23=397A9/
(1) 122733 915 $31912 #26463 JASCII  <15><12>/23=398A9/
(1) 22745 ¥15 031012 926463 JASCIZ <§5>€12>/232399A9/ -
1) -EVEN
3) .
1695
1696 RIIITYS * #ua® TEST 2 #» »
1697 7#THIS IS A SPECIAL TEST WHICH WILL RUN ON A KMC (DMC WITh
1698 ;#WRITTABLE CONTROL STORE) TO LOAU THE CRAM wiTH THE DDCuP
1699 J#MICRO-CODE, FIRST BE SURE BIT] UF STAT3 1S SET UP AS FOLLOWS
17990 3#1=LOCAL HIGH SPEED CODE, W¢=REMOTE LOW SPEED COvL THE STATUS
1781 s#0F STAT3I BIT{ DETERMINES WHICH MICRO=CODE WILL
1762 7#*BE LOADED IN THE KMC, LOOP ON THIS TEST FOR A FEN SECONDS
1793 3#10 LOAD THE KMC. N
1704 : JIRNBURRRRRRRRRRRRRBRR SR ERRR AR B R R R DRA R R R BRERRRE RN FEREBRERNRRRRE
1785
1746 TEST 2
1797 jecemcanmmanses
1748 $22760 512737 ¢¥¥0002 221226 TST23 MOV %2, TSTNO
1749 22766 012737 923952 821216 MOV $TST3,NEXT
111w ;R1 CONTALNS BASE UMC1] ADDHESS
1711 L22773% 44737 27412 JSK PC, MAPCK $CHECK FOR HI OR LO
1712 223ped 132137 1600 palidee BIT #BIT15,STATL $BE SUkE UMC HAS CRAM
1713 s23006 KO1320 BEQ 28 ;SK1P IF NO CRAM
1714 523016 45409 CLk Re ;RUBCRAM ADUKESS
1785 w23u12 v13792 912329 MOy ROMMAP, R2 ;R2 PUINTS TO ROMMAP

1716 73A19 0 A12711 0 pu2 152 MOV IBITIN (RY) :SET RUMU

0242

0243



DZLMG  MACY11 3u(1¢46) 11=JUL=77 12311 PAGE 37 PAGE; 2244
DDMG, P11 22-APR=77 ©9:i25 GENERAL UTILITIES (TYPEOUT, ERRUR, SCOPE, ETC) -
1747 w23v22 p10A61  @OR0R4 MOV ‘RO, 4(R1) ;LOAD CRAM ADDRESS .

1718 323826 DB12261 A¥Y006 MOV (R2)+,6(R1) ;LOAD wORD 10 BE WRITTEN
1719 ©23832 052711 0223600 BIS #81T13,{R1) SWRITE ITY
1724 623036 0505289 1NC R@ ) 3NEXT ADDRESS
1721 #2304¢ 22732 002202 cMp #2909, Re ;DONE YET?
1722 ©23084 21364 BNE 18 $BR IF NO
1723 923046 B0O5H11 CLR (R1) SCLEAR SEL®
1724 323959 1¢4400 2s: SCOPE $SCOPE TH1S TEST
1725
1725 R
1727 FHERRBUEERRFRREARNRRRR RN R %S TEST 3 *
1728 s*TEST OF BR RIGHT SHIFT
1729 $4VERLFY THAT A DEST OF BR RSH (@11) OF A MICRO-INSTRUCTION
1730 ;#SHIFTS THE RESULTING BR DATA RIGHT ONCE,
1131 I3 FREREREERNNE *
1732 .
1733 : TEST 3
l1]4 Hdadd DL L L L Ll
1735 923052 y12737 096093 001226 TST3: MOV #3,TSTNO
1736 ¥2306¢ g12737 523166 931216 uov #TST4,NEXT
1737 ;R1 CONTAINS BASE DMC11 ADDRESS
1738 223066 144412 MSTCLR ;MASTER CLEAR DMC1i'
1739 923v70 1844312 MSTCLR . ;MASTER CLEAR DMC11
1748 ©23872 913791 @2v1404 MOy - DMCSR,R1 ;Ri = DMC BASE ADDRLSS
1741 J23076  BuSe11 CLR (R1) ;CLEAR SELP
1792, 323100 212795 0952525 Moy $52525/RS ;START WITH 125
1743 €23104 P10561 vYYWR4 MOV RS, 4(R1) s PORT4=125
1744 823110 154414 ROMCLK ) sNEXT WORD Ls INSTRUCTION, ROMCLK PCz5304
1745 @23112 123530 129560 -BR « PORT4’
1746 ©23114 104414 ROMCLK $NEXT WORD LS INSTRUCTION, ROMCLK PCzs53p4
1747 ©23116 561620 961620 :Bk RSH_BR; 'SHIFT 8R RIGHT ~
1748 Ez23ize  ivddid ROMCLK ;NEXT WORD 1S INSTRUCTION, ROMCLK PC=5304
1749 £23122 261225 061225 . -PORTS.BR -
1759 ©23124 206005 ROR RS 3R5 3 "EXPECTED*"
1751 23126 116194 400015 HOVB 5(R1)+Re ;R4 = "FOUND®
1752 ©23132 120504 CMPB RS, R4 ;DID BR SHIFT RIGHT ONCE?
1753 ©23134 301481 BEQ 18 3BR IF YES
1754 ©23136 164912 HLT 12. $BR RIGHT SHIFT ERROR
1755 123149 182
1756 $23148 184414 ROMCLK SNEXT WORD 1S INSTRUCTION, ROMCLK PC=5304
1757 223142 ;61628 ©¥61620 ;BR RSH.BR, "SHFT BR RIGHT AGAIN
1758 523144 t0441e ROMCLK INEXT WORD 1S INSTRUCTION, ROMCLK PC=S3p4
1759 023146 £51225 961225 : PORT5.8R
1768 123150 506095 ROR RS ;R5 = "EXPECTED™
1701 923152 116194 029085 MOVB S(R1)4R4 ;R4 = "FOUND®
1762 923156 120504 . cMpB RS, R4 ;DID BR SHIFT RIGHT?
1763 223160 BB1401 BEQ 28 ;BR IF YES
1764 €23162 183012 HLT = 12 $BR RIGHT SHIFT ERROR
1765 23164 144499 28 SCOPE $SCOPE TH1S TEST
1766
1767
1766 R SRREREANBEEFLRLE TEST 4 BEEDRFERRAAARIERE 2 *
i769 ;#CROM READ TEST
1770 $*THIS TEST READS EACH ROM LOCATIUN AND COMPARES
1mn $*IT TO A SOFTWARE DUPLICATE OF THE CROM, THIS TEST
1772 ;#ALSO TESTS THE JUMP(I) MICRO-PROCESSOR INSTRUCTION,
DZDMG  MACY11 3((1946) 11=JUL=77 12311 PAGE 38 PAGE: 9245
DZLMG, P11 22-APR=77 #9:29 CROM READ TESTS ’
1773 j%IF THIS TEST FAILS CHECK YOUR CROM PART NUMBERS,
1774 3*DZDMG~C SUPPORTS THE FOLLOWING PART NUMBERS:
1775 I3 :
1776 7*DMC11%AR (M82@@=YA)
1777 12 23+414A9
1778 H 23=415A9
1779 124 23=416A9
178¢ s 23=417A9
1791 1 23-418A9
1782 HJ 23=419A9
1783 i1 23=420A9
1784 s 2342149
1785 It o
1786 J*DMC11=AL (M8200=YB)
1787 11 23-392A9
1788 11 23-393A9
1789 FAd 23=394A9
1799 tAd 23=395A9
1791 i 2339649
1792 11 23=397A9
1793 [ 2d 23=396A9
1794 R 23=399A9
1795 Frunn # A * *
1796
1797 ; TEST 4
1798 [,
1799 23166 12737 ACOd04 001226 TST4: MOV #4, TSTNO
1909 623174 912737 023362 001216 Mov #TSTS,NEXT -
1891 23202 512737 823240 901220 MOV #18,LOCK
1802 sR1 CONTALNS BASE DMC1i ADDRESS
1863 %23210 164412 MSTCLR ;MASTER CLEAR DMC11
1844 23212 (32737 1402090 001366 BIT #BIT15,STAT] $18 IT RAM UK KOM
1845 23228 241957 BNE 'Y ;SKIP TEST IF CRAM
1806 123222 44737 27012 JSR PC,MAPCK $CHECK FOR HI OR LO
1867 623226 gpSntl CLR (R1) . sCLERR RUN )
#1379 612320 MOV RUMMAP;R@ 3RO POINTS TO SOFTWARE ROM MAP
205 CLR R2 $R2 CONTALMS 20M ADDRESS RITS g=3
PESVE3 CLR R3 :R3 CONTAINS ROM ADDRESS BITS 889 IN BITS 116812
1811 $23240 1142737 614377 023268 182 BIC $14377,28 sCLEAR ADURESS FIELDS OF INSTRUCTION
1512 ©23246 350237 923260 BIS R2,28 3ADD BITS @=~7 TO INSTRUCTION
1833 523252 25¢337 023264 BIS R3,28 ;ADD BITS 11412 TO INSTRUCTION
1814 223256 154414 ROMCLK $NEX1 WORD 1S INSTRUCTION, HKOMCLK PC=5394
1815 ©23260 169402 282 100402 sJUMP(1) TO'ROM ADDRESS IN K2 & R3
1B16 023262 12711 pU2069 MOV #8IT10,(R1) ;SET ROMO
1817 ©23266 511005 MoV (R@)¢RS’ sPUT "EXPECTED" IN RS
1818 A23279 116144  @UEUP6 MOV 6(R1) /R4 ;PUT "FUUND" IN k4
1819 223274 (20504 cup RS, R4 ;COMPARE ROM CONTENTS TO SOKT DUP
1820 ©23276 gol414 BEQ 3s 3BR IF 0K
1821 ¢233d4¢ 210337 Q01252 MoV R3,TEMP3 $PUT ROM ADURESS IN TEMP3
1822 ©23334  B998241 cLC $FOR ERKOR 1YPEOUT
1823 M23396  F49693T7  ¢#v1252 ROR TEMP3
1826 923317 3obyld7  wu1252 KOR TEMP3
1425 223314 46437 @v1252 KOk TEMP3
1926 223322 ©58237 091252 BIS K2, TEMP3 ;TEMP3 NOW CONTAINS CORRECT ADDRESS
1827 ¥23326 1idend HLT ] ;ROM RERAD EHROR
1928 323330 §éddal EEH] sCOPYL ;LOCP 10 18 IF Swy9=y



DZDMG

DZOMG, P11 22-APR=T77
1829 ©23332 005720
1832 #23334 505232
1831 923330 B22742
1432 23342 291336
1833 ©23344 05092
1834 23346 (627903
1835 523352 0227a3
1836 23356 001339
1837 23360 1v¢109
1838
1839
1840
1441
1842
1843
1R44
1845
1846
1847
1848
1649 23362 £12737
1859 623370 £12737
1851 ©23376 12737
1852
1853 023424 194412
1854 423406 832737
1855 123414 201057
1856 (23416 £24737
1857 23422
1858 £23422 04737
1859 ©£23426 124414
1864 323430 100100
1861 123432 1044314
1862 23134 114377
1863 ©23436 903737
1664 ©23442 3046902
1865 423134 Q20534
1866 «231%6 #B1491
1867 123853 134006
1608 23452 194401
1869  »23153 (12737
1870  ©23462
1871 623462 04737
1872 023466 104414
1873 623476 199423
18474 123472 194414
1875 1,23474 100090
1476 y23376 604737
1817 €23592 £02¢19
1878 523584 »2a524
1679 923506 BEtlagl
1680 ¥23519 1040026
1881 ©23512 194401
1882 @2351% 212737
1683 923522
1034 223522 394737

DZDMG  MACY11 3g(1ud6)

MACY11 32(1946)

DZDMG, P11

1885 23526
1886 £2353¢
1687 23532
1888  )23534
1889 123536
1892 «23542
1891 x23544
1¥92 23536
1693 ©23550
1424 $23552
1895 6235514
1890

1837

1898

1899

19490

1951

1942

1943

1904

1905

1995 23556
1997 23564
1988 23572
1909

1910 w236u9
1911 ©23642
1912 ¥23610
1913 23612
1914 23616
1915 123616
1916 23629
1917 $23622
1918 423624
1919 23626
1924 223632
1921 23034
1922 w23636
1923 e2364%
1924 23642
1925 423644
1920 123652
1927  »23652
1928 y¢23051
1929 623655
1930 (23662
1931 1923662
1932 123665
1933 923674
1934 623672
1935 w23674
1¥36 »230l6
1937 ;23780
1938 423706
1937 423706
194¢ 22371

164411
109426
104414
104125
©04737
#0610
820504
gotany
104006
194401
194409

612737
©12737
$12737

1444312
©32737
vel1est
204737

104414
199400
194414
114777
04737
£L93776
V205034
onldpl
134986
124491
v12737

104414
192403
194414
I FZ AL 1]
84737
doo0pY
"2¢584
£v14p1
1046 36
144491
12737

1w4st 4
t8d8uh

11=JuL=77

29129

206400

©¥24000
fe680

#020eS
¥23556
923422

198000
927912

©¥26656

©v2675¢

0823162

826656

026759

623522

626656

11=JUL=77
22-APR=77 09:29

026759

2890006
#23736
923616

130600

¥27812

V26750

423652

126759

%2378

091226
vo1216
081220

0n1366

901220

©¥0122¢

BB1226
bp1216
Bn1220

0v1366

Bu1220

12722

12311 PAGE 39
CHOM READ TESTS

453

1STS:

183

283
363

453

5s¢

12:11 PAGE 490

CROM JUMP TESTS

1]

TST6:

283

333

453

o83

PAGES @246

TST (RE)+ :BUMP SOFT POINTER

INC R2 ;BUMP ROM AUDRESS

CcMp $400,R2 31S ¥2 TO MAX YET?

BNE 18 :BR 1F NO

CLR R2 ;YES, RESE] K2 TO ¢

ADD #4000, R3 ;INC  TO NEXT PAGE OF ROM

CMp #20000,R3 ;DONE YBT?

BNE 18 ;BR IF NO

SCOPL $SCOPE THIS TEST

IEST S 3 *

-nCRon tssr oF JUMP(I) NEVER MICRU-PROCESSOF INSTRUCTION,

3 #PERFORM THE JUMP INSTRUCTION

J#VERTFY THAT THE JUMP DID NOT OCCUR BY REAUING

;#THE CONTENTS OF THE NEW ROM PC(lT SHOULD INCREMENT BY ONE),

s HEREERREEREE

5 TEST 5

'----.-.--.----

MoV #5, TSTNO

MOV $TST6,NEXT

MOV #1§,LOCK

- 3R1 CONTAINS BASE DMCi1 ADDRESS

MSTCLR $MASTER CLEAR DMC11 -

BIT #BIT1S,STAT1 ;18 1T CRAM?

BNE 6842 ;sKIP,TEsr 1F YES

JSR PC, MAPCK sCHECK FOKR HI OR LO

JSR PCyCLRALL $CLEAR ALL CONDITIONS

ROMCLK ) sNEXT WORD 1S INSTRUCTION, ROMCLK PCx=5304
108400 . $START AT RUM PC=v : ’
ROMCLK * 3NEXT WORD IS INSTRUCTION, KOMCLK PC=5304
1143771 <40p%0> sJUMP TO KOM PC OF 1777

JSR PC, ROMDAT ;R5=EXPECTED ROM DATA,R4sACTUAL ROM DATA
2 3 INDEX N

cMP RS, R4 ; ;ARE NEW PC CONTENTS CORRECT?

BEQ 28 . sBR IF YES T

HLT 6 . ;ERROF, CROM PC IS WRONG

scopg sLOOP TO 1§ IF Swe9=y

MOV #38,L0CK ;NEW SCOP1

JSR PCeCLRALL ¢ JCLEAR ALL CONDITIONS
- ROMCLK B $NEXT WORD 1S INSTRUCTION, ROMCLK PC=5304
100403 $START AT RUM PCs3

ROMCLK 3NEXT WORD L5 INSTRUCTION, RONCLK PC=5304
190000 <460%0> ;JUMP TO ROM PC OF ¢ T

JSR PC, RQMDAT $RSSEXPECTEL ROM UATA,RquCTUAL ROM DATA
10 ) s INDEX

CHp R5,R3 sARE NEW PC CONTENTS CORRLCT?

BEQ 4 ;BR 1F YES

HLT 6 ERROR, CROM PC IS WRONG

sCop1 ;LOOP TO 35 IF swe9s)

MOV #35,LOCK sNEW SCOP1

ISR PC,CLRALL ;CLEAR ALL CONDITIUNS

PAGEY 9247

ROMCLK SNEXT wORD iS INSTRUCTION, ROMCLK PC=5304
120496 3START AT RUM PCzb

ROMCLK JNERT WORU LS INSTRUCTION, ROMCLK PC=5304
1041251 <400%9> ;JUMP TO ROM PC OF $2%

JSR PC, ROMDAT sRSTEXPECTED ROM DATA,K4=ACTUAL ROM DATA
16 . ; INDEX

cMp RS, R4 $ARE NEW ROM PC CONTENTS CURRECT?

BEQ 68 sBR IF YES

HLT 6 ;ERROR, CROM PC 1S WRONG

sCop1 ;LOOP TO S5 IF SW59=1

SCOPE $SCOPE TH1S TEST

PRESASRSRRE TEST 6 e
;*CROM TEST OF JUMP(I) ALWAYS HICRO-PROCESSUR INSTRUCTION,
j*PERFORM THE JUNP INSTRUCTION

$*VERIFY THE JURP BY READING THE CONTENTS OF THE NEW ROM pC

H IHAR AR RRAR R B ERB R AR B R R RS RRE R PR PR ER RN £ 2 34

; TEST o

MoV #6, TSTNO

MoV #TSTT/NEXT

MoV #1$,LOCK

3R1 CONTALNS BASE DMC11 ADDKESS

MSTCLR . $BASTER CLEAR DMC1y

BIT #BIT18,STATL ;1S 1T CRAM?

BNE 6S+2 ;SKIP TEST IF YES

Jsk PC,MAPCK jCHECK FOK H1 OR LO

ROMCLK sNEXT WQRD 1S INSTRUCT1ON, ROMCLK PC=5304
1006400 $START AT RUM PCzw

ROMCLK ;NEX1 WORU iS INSTRUCTION, ROMCLK PC=5344
1143771<400%1> FJUMP TO ROM PC OF 1777

JSR PC, ROMDAT . sR53EXPECTED ROM UATA,R4=ACIUAL RUM DATA
3776 3 INDEX

cHp RS, R4 $ARE NEw PC CONTENTS CORRECT?

BEQ 28 sBR IF YES

HLT ® 3ERROR, CROM PC 1S WRONG

sCOPY sLOUP TU 1§ IF Swo9y=g

MOV #36,LOCK sNEW scopi

ROMCLK . FNEXT WORD 1S INSTRUCTION, ROMCLK PCx5304
100443 3STAKT AT Ruk PCs3

ROMCLK NEXT wORD 1S INSTRUCTLON, RUMCLR PCz5304
1003001 <40Q*1> ;JUMP TU ROM PC UF v

JSR PC,ROMDAT JRSEEXPECTEU ROM DATA,R4SACTUAL KUM DATA
] FINDEX

chp RS, R4 FARE NEw PC CONTENTS CORRECT?

BEQ 48 R I¥ YES

HLT 6 CROM PC 1S WHUNG

scopyg -LOOP TU 38 1F Swu9=g

Moy #5§,LOCK sNEW SCOPY

KOMCLK FNEXT WORD 1S INSTPUCTION, HOMCLK PUsS3ié

104306 ;STARI Al PUM PCES



DZDH4G

D2ZD%G, P11 22-APR=T7
1941 923712 164414
1942 923714 194525
1943 w23716 p24737
1944 523722 @o1252
1945 223724 B28564%
1946  ¥23726 021491
1947 123730 104906
1948 223732 154491
1949 ©2373% 104440
19590
1951
1952
1953
1954
1955
19506
1957
1958
1959
196¢ 023736 512737
1961 ©@23744 12737
1962 523752 912737
1963
1964 ¥23762 194312
1965 23762 32737
1966 ©2377¢ 821857
1967 ©23772 @v»4737
1968 ©23776
1969 823776 £¥4737
1970 924002 134414
1971 @24004 100490
1972 £242¢6 144314
1973 @24019  $15377
1974 e24012 D04737
1975 €24816 603776
1976 324029 D22534
1977 24822 o111
1978 $24624 104006
1879 24026 104481
1980 g24030 212737
1981 924236
1982 £24336  £03737
1983 B24842  ioddis
1984 ©24844% 150403
1985 24046 194414
1986 w24¢50 1p1620
1987 £24052 Pe4737
1988 24456 £4B0O0
1989 1240606 285084
1998 ©24062 pu14p1
1991 #24064 154296
1992 24066 104821
1993 ©24P70 12737
1994 £24076
1995 024076 H$84737
1996 224192 193414

DZDMG  MACY11 33(1¢46)

DZDMG, P11 22=3PR=77
1997 224124 190406
1998 ©24196 1084414
1999 24118 185125
2000  $24112 B4737
2001 w24116  £91252
2082 524128 20504
2003 £24122 581941
20n%  U24128 104906
2005 ©24126 144403
2006 624136 153400
2097
2068
29e9
2019
2e11
2012
2013
2614
2915
2016
217 £24132 12737
2018 £241423 212737
2019 3241456 112137
2020
2021 ©24154 108412
2022 ©24156 ©32737
2023 22416% 981057
2024 w24166 24737
2025 824172
2626 24172 04737
2927 924176 104414
2028 624200 149400
2029 24222 144414
2032 @2420% 115777
2031 2324206 ¢p4737
2032 (°24212 043776
2633 ©24214 126584
2033 $23216  €214831
2¢35 924229 154006
2036 $24222 104421
2037 424224 12737
2038 024232
2239 ©24232 04737
2040 24236 194414
2031 524249 1424¢)
2042 724242 104414
2043 24242 121402
2044 24246 Yv4al37
2045 @24252  Bovvuy
2696 L24254 326504
2047 £24255 ueltsl
2018 %24262 144206
2049 Y24262 16411
2054 129204 12737
2051 w24272
2952 421272 (#4137

MACY11 3g(1046)

11=JUL=77
@9:29
026752
poVedT 0PR1226
024132 ©91216 -
823776 V1220
190080 01366
$271012
226724
026759
024036 V1220
026724
226750
024076 091229
626724
11=JUL=77
29:29
026759
£Ves19  0e1226
22432¢ ge1216
024172 001220
140630 0BV1366
827012
826742
#26750
$24232 g41228
“w26742
026750
©$24272 avi2n
126742

12311 PAGE 41

CROM JUMP TESTS

T8T7:

182

283

3s3

483

12:11 PAGE 42

CROM JUMP TESTS

[3H

TST10:

2s:

3s:

4s:

582

PAGES
KOMCLK sNEXT WORD LS INSTRUCTION, KOMCLK PC=5304.
104125L<480%1> ;JUMP TO ROM PC OF 825
JSR PC, ROMDAT ;RS=EXPECTED ROM DATA,R4=ACTUAL RUM DATA
1252 : ; INDEX ’
cMp R5,R4 ;ARE NEW ROM PC CONTENTS CORRECT?
BEQ 65 ;BR IF YES
HLT [ $ERROR, CROM PC 1S WRONG
scopy ;LO0P TO 5§ IF SW5%S1
SCOPE $SCOPE THIS TEST

;‘I}!illi!{lii.ll&!&!i}i’l!! TEST 7 #*# * *
#2CROM TEST OF JUMP(I) CN C BIT S&T MICRU-PRUCESSUR IKSTRUCTIUM,
3#SET THE C BIT, PERFORM THE JUMP INSTRUCTION,

J®VERIFY THE JUMP BY READING THE CONTENTS OF THE NEw ROM PC

o 3 HEWENER
3 L 4 * *

s TEST 7
jeeeemcemscnacs
MOV #7, TSTRO
MOV ¥TST1P,NEXT
MOV #18,LOCK
$R1 CONTALNS BASE DMC11 ADDRESS
MSTCLR $MASTER CLEAR DMC11
BIT #BIT15,STAT1 ;IS5 IT CRAM?
BNE 6542 $SKIP TEST IF YES
JSR PC, MAPCK ;CHECK FOR HI OR LO
ISR PC,SETC ;SET THE C BIT®
ROMCLK  ~ sNEXT WORD LS INSTRUCTION, ROMCLK PC=5304
19084006 :START AT RUM PC=ze ) ’
ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PCs5304
114371l<|aﬂ*2> ;JUMP TO ROM PC OF 1777
PC,ROMDAT -ks:EXPECTLD ROM DATA,R4=ACTUAL ROM DATaA
3776 3 INDEX
cHMP R5,R4 - $ARE NEW PC CONTENTS CORRECY?
BEQ 25 sBK IF YES ) -
HLT [ sERROR, CROM PC I5 WRONG
SCOP1 ;LOOP TO 1s IF SWe9=1
MOy #38,LOCK ;NEW SCOP{
JSR PC,SETC ;SET THE C BIT’
ROMCLK ;NEXT WORD 15 INSTRUCTION, KOMCLK PC=5304
100483 ;START AT RUM PC=3
ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PCz5364
100006.<49g%2> ;JUMP TO ROM PC OF §
SR PC, RONDAT $RSZEXPECTED ROM DATA,R4zACTUAL ROM DATA
2 s INVEX
cMp RS, R4 -Akb NEW PC CONTENTS CURRECT?
BEQ 4s 3BR IF YES
HLT 6 $ERROR, CROM PC IS WRONG
scopt ;LOOP TO 38 IF SW@9=1
MOV #58,LOCK ;NEW SCOPi
JSR PCySETC ;SET THE C BIT”
ROMCLK ;NEXT WORL 1S INSTRUCTION, ROMCLK PCzS53¢4
PAGE:
108406 sSTART AT RUM PC=6
ROMCLK ;NEXT WORD 15 INSTRUCTION, ROMCLK PCa5304
1041251 <490%2> $JUMP TO ROM PC OF 525
JSR PC, ROMDAT ;RS=EXPECTEU ROM DATA,R4=ACTUAL ROM DATA
1252 ’ ;INDEX
cup RS.R4 sARE NEW ROM PC CONTENTS CORRECT?
BEQ 68 :BR IF YES -
HLT 6 $ERROR, CROM PC 1S WRONG
SCoPL ;LOOP TO 58 IF SW59=1
SCOPE $SCOPE THiS TEST
FrEE * * TEST 10

$%CROM TEST OF JUMP(I) ON 2 BLT SET MICRU-PROCESSUR INSTRUCTION.
$#SET THE g BIT, PERFORM THE JUMP INSTRUCTION,
F*VERIFY THE JUMP BY READING THE CONTENTS OF THE NEW RUM PC

e R T

s TEST 19
Hov 10, TSTNO
HOV 8TSTLEsNEXT
MOV #18,LOCK
3R} CONTAINS BASE DMC1i ADDRESS

MSTCLR $MASTER CLEAR DMC1i
BIT $BIT15,STATL 318 IT CRAM?
BNE 65+2 ;SK1P TEST LF YES
JSR PC,MAPCK 3CHECK FOk HI OR LO
JSR PC,SETZ ;SET THE Z BIT’
ROHCLK SNEXT WORD 1S INSTRUCTION, ROMCLK PCz5304
194409 3START AT RUM PC=¢
ROMCLK $NEXT WORD 15 INSTRUCTLON, ROMCLK PCzb5304
1143771<49p*3> 3JUMP TO ROM PC OF 1777

SR PC,ROMDAT ;RS=EXPECTED ROM DATA,R4zACTUAL RUM DATA
3776 s INDEX
cMp RS, R4 $ARE NEW PC CONTENTS CORRECT?
BEQ 28 $BR IF YES
HLT 3 sERROR, CROM PC IS WRONG
SCoPy ;LOOP TO 1§ IF Swo9el
HOY $35,L0CK JNEW 5COPL
JSR PC,SETZ ;SET THE Z BIT’
ROMCLK $NEX1 WORD 1S INSTRUCTION, ROMCLK PC=5304
100413 ;START AT RUM PCe3 ’
ROHCLK 3NEXT WORU 1S INSTRUCTION, ROMCLK PCx5304
100003 <40p*3> ;JUMP IU HOM PC OF o

SR £C, KOMDAT ;RS=EXFECTEU ROM DATA,R4zACTUAL RUM DATA
3 3 INDEX
CMP R5,K4 ;ARE NEW PC CONTENTS CORRECT?
BEUY [ :BR 1F YES
HLT 6 SERROR, CKOM PC 1S WKONG
sCOPY ;LOUP T0 35 IF Swg9=)
MOV #55,LOCK sNEk SCOPL

JSR PC,SETZ ;SET THE Z BLT"
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0249



DzDMG  MACY11 3@(1¥46) 11-JUL=77 123111 PAGE 43
DZDMG,P1t 22-APK=17 #9129 CROM JUMP TESTS

2053 w24276 104414

205% 24369  1ud486

2055 w24382 194414

2056 124301 125525

2657 ©24306 w4737 826750

2058  B24312 Me12S2

2859 924314 020504

2069 $24316  Gp1401

2061 £24328 104006

2062 1324322 194421 683

2063 9243284 104462

2064

2865

2066

2267

206%

2109

2078

2071

2072

2073

2074 924326 £12737 wbevll #01226 TST113

2075 624334 12737 424522 01216 )

2076 p24342 12737 624366 £01220

2¥77

2078 ©24350 144412

2079 ©24352 32737 126098 601366

2088 924360 301657

2081 224362 PV4737 B27012

2032 224366 183

2083 $24366 ©@4737 ©26674

2084 $24372 124414

2085 $24374 190490

2086 ©24376 104414

2087 ©2940¢ 116377

2089 424482 ¢04737 026750

2089 924386 903776

2099 324310 620591

2091 224412 BO14D1

2092 $#24114 194626

2¢33 024816 19446t ) 2853

209t 92442p0 (12737 224426 Y1220

2095 124426 3s3

2096 ©¢23426 094737 26674

2097 ©24432 104414

2498 124434 140403

2099 ©24430 104414

2199 924340 102000

21l P24442 L3737 26750

2142 $24%46  BbL080

2103 028457 829534

2194 ©24452 ©9140)

2145 ©24454 123006

23106 L23156 194421 48:

2197 F£24469 12737 024166 @91222

2108 w24466 582
DZDMG  MACY11 3p(1646) 13=JUL~77 12111 PAGE 44
DZDMG,P1Y 22-APR=77 ¢9:29 CROM JUMP TESTS

2129 9244656 14737 @26674

2110 224472 104414

2111 ©24471% 120406

2112 924476 124414

2113 L2456 196125

2114 24502 524737 ©26759

2115 w24546 21252

2116 024510 74208504

2117 $24512 dv1401

2118 924514 104006

2119 €24516 144401 (TH

2120 024520 124400

2121

2122

2123

2124

2125

2126

2127

2128

2129

2139

2131 024522 912737 ©0v012 001226 TST123

2132 24530 12737 @24716 931216 )

2133 124536 §12737 824562 @N1220

21314

2135 €24544 104412

2136 24546 32737 100000 001366

2137 ©24554 0601057

2138 ©24556 94737 @27912

2139 928562 183

2199 P23562 DBwd?37 6267082 .

2141 ©24566 154414

2142 $24579 1050420

2143 $24572 144414

2144 924574 116777

2145 24576 04737 @26754

2146 p23602 K376

2147 p24604 022594

2188 P246P6 po1421

2149 24610 104006

2150 924612 164401 28:

2151 621614 12737 ©24622 ©v1229

2152 23622 38:

2153 029622 ¢u4737 026702

2154 624626 104414

2155 024630 100493

2156 924632 104414

2157 ¢24634 192420

2158 £24630 44737 w»26750

2157 £24642 (90Lo0

2100 ©24644 20504

2161 w24616  Ed1891

2162  :24652 1v4¢d6

2163 w24552 1244491 483

2164 24654 12737 L24652  pu1224

PAGE: 0250

ROMCLK sNEXT WORD 1S INSTRUCTION, ROMCLK PC=5304.
100406 $START AT KUM PC=6

ROMCLK sNEXT WORD 1S INSTRUCTION, KOMCLK PCx53¢4
1041251<4p0#3> ;JUMP TO ROM PC OF 525

JSR PC, ROMDAT ;RSZEXPECTEV ROM DATA,R4=ACTUAL ROM DATA
1252 3 INDEX
cmp RS, R4 sARE NEW ROM PC CONTENTS CORRECT?
BEQ 6$ ;BR IF YES .

HLT 6 - ;ERROR, CROM PC IS WRUNG

SCOP1 ;LOOP TO 58 1F SW59s1

SCOPE $SCOPE THIS TEST

FHRA a2 s d A2 122 atiales iy TEST 11 AR %

3¥CROM TEST OF JUMP(I) ON BR?¢ SET MICRO=PROCESSOR INSTRUCTION.
;#SET THE BR@ BIT, PERFORM THE JUMP INSTRUCTION,

F#VERIFY THE JUMP BY READING THE CONTENTS OF THE NEW ROM PC
Frensnnnn * » Ll Ll
;  TEST 11

jreerencrnanse

MOV ¥11,TSTNO

Hov #TST12,NEXT

MOV #18,LOCK

’ 7R1 CONTALNS BASE DMC11 ADDRESS

MSTCLR $MASTER CLEAR DMC1i

BIT #$BIT15,STAT1 $IS 1T CRAM?

BNE 6842 ;SKIP TEST LF YES

JSR PC, MAPCK ;cnﬁc& FOK HI OR LO
JSR PC, SETBRP 3SET THE BR® BIT’

ROMCLK $NEXT WORD 1S INSTRUCTION, ROMCLK PC=5304
100400 ;START AT RUM PC=0

ROMCLK ;NEXT WORD 1S INSTRUCTION, ROMCLK PC=5304
1143771<4p%4> ;JUMP TO ROM PC OF 1777

JSR PC,ROMDAT $RS=EXPECTED ROM DATA,R4=ACTUAL RUM DATA
3776 3 INDEX )
CMp RS, R4 FARE NEW PC CONTENTS CORRECT?
BEQ 28 $BR IF YES T
HLT 6 ERROR, CROM PC 15 WRONG
sCoPy sLOOP TO 1§ IF SwWo9=]
MoV #38,L0CK ;NEW SCOPI
JSR PC,SETBRO ;SET THE BRe BIT®
ROMCLE = FNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100403 ;START AT RUM PC=3
ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=x5304
1aioool<aaa~4> ;JUMP TO ROM PC OF ©

SR PC, ROMDAT $RSSEXPECTED ROM DATA,R4=ACTUAL RUM DATA
] ;INDEX -
CHP RS,R4 7ARE NEW PC CONTENTS CORRECT?
BEQ 48 7BR 1F YES
HLT [ 7ERROR, CROM PC IS WRONG

SCOP1 ;LOOP TO 36 IF SWo9=1
mov #55,LOCK $NEW SCOPi
PAGE: 0251

JSR PC, SETBRD ;SET THE BRY BIT®

ROMCLK 3 JNEXT WORD LS INSTRUCTION, ROMCLK PC=5304
160406 ;START AT RUM PC=6
ROMCLK sNEXT WORU 15 INSTRUCTION, ROMCLK PC=5304
104125 <400%4> 7JUMP TO ROM PC OF 525 i
JSR PC, ROMDAT jRSIEXPECTED ROM DATA,R4=ACTUAL RUM DATA
1252 1 INDEX
cHp RS, R4 $ARE NEW ROM PC CONTENTS CORRECT?

BEQ (1] 3BR IF YES

HLT 6 $ERROR, CROM PC IS WRONG

SCOP1 sLOOP TO 5§ IF SW59=1

SCOPE 7SCOPE THIS TEST

#% TEST 12 wamn Faan

J'CROH TEs! OF JUMP(I) ON BR1 SET MLCRO-PROCESSOR INSTRUCTION,
3#SET THE BR1 BIT, PERFURM THE JUMP INSTRUCTION,
$#VERIFY THE JUMP BY FEADING THE CUNTENTS OF THE NEW ROM PC

jrenne »

3 TEST 12
jecesemmneerann
MOV #12,TSTNO
MOV #TST13,NEXT
MoV #18,LOCK
MSTCLR

BIT #BIT15,STATL
BNE 6842

JSR PC, MAPCK
JSR PC,SETBRY
ROMCLK

170408

KOMCLK
114377:<400%5>
JISK PC, ROMDAT
3776

CMP RS, R4

BEQ 28

HLT 6

scopy

MOV #35,LOCK
JSK PC,SETBR1
RKOMCLK

160403

ROMCLK
160000 ! <420#5D>
JSK PC, ROMDAT
©

cHp RS, R4

BEQ 46

HL1 6

SCOP1

MOV #55,LOCK

;R1 CONTALNS BASE DMC11 ADDRESS
;MASTER CLEAR DMC11

;18 IT CRAM?

;SKIP TEST LF YES

;CHECK FOR H1 OF LO

$SET THE BR1 BIT*®

§NEXT WORD LS INSTRUCTION, ROMCLK PCeb304
$START AT RUM PCso

$NEXT WORD IS INSTRUCTION, ROMCLK PCs%3u4
-JunP TO ROM PC OF 1777

,asuzxpzcrzu ROM DATMA,R4=ACTUAL RUM DATA
3 INDEX

FARE NEW PC CONTENTS CORRECT?

$BR IF YES

;ERROR, CROM PC IS WRONG

sLOOP TO 1§ IF Swp9=y

$NEW SCOP1

sSET THE BR1 BIT®
$NEXT WOKD 1S INSTRUCTION, KUMCLK PCm5304
3 START AT RUM PCx3

sNEXT WORD 1S INSTRUCTION, ROMCLK PC=53p4

;JUMP TO RUM PC OF o

;RSEEXPECTED ROM DATA,R4=ACTUAL ROM DATA
3 INDEX

3ARE NEW PC CONTENTS CORKECI?

3BK 1F YES

;EKFOR, CROM PC IS WKONG

FLOUP T0 3% IF Swy9z)

INEW SCOP1



DZDMG MACY1)] 34(1946) 11=-JUL=77 12:11 PAGE 45
DZDMG, P11t 22=APR=77 89:29 CROM JUBP TESTS
2165 124662 5812
2166 924662 DoaT7IT ¥26702 ¢
2167 $24666 1024414
2168 ¢24670 100406
2169 24672 194418
2176 424674 16525
2171 ©24676 84737 B0759
2172 924792 891252
2173 4247¢4 22504
2174 £24726 gs1491
2175 $24710 103006
2176 924712 194401 653
2177 w24714 121429
2178
2179
2189
2181
2182
2183
2184
2189
2186
2187
2188 524716 $12737 000913 0681226 TST133
2189 ©U24724 12737 825112 201216 B
2199 £24732 512737 224756 001220
2191
2192 ©824740 104912
2193 ©24742 B32737 140000 901366
2194 £24750 801857
2195 24752 £04737 827912 .
2i%% 824756 183
2197 824756 P4737 026712
2198 24762 1064414
2199 $24764 100490
2202 424766 104414
201 £24770 317377
2202 24772 34737 826759
2203 R24776 963776
220% Q25899 020504
2205 ©$25002 Be149t
2206 P25204 104vD6
2207 825006 164401 283
2208 25010 p12737 925016 2812290
2209 £25816 38:
2213 $25016 94737 920712
2211 #25022 194414
2212 w25024 122423
2213 925626 104414
2211 p25939 183999
2215 ©25032 Go4737 92675¢
2216 825936 240020
2217 B25040 622504
2218  $25¢42 2414P1
2219 ©25044 104006
2224 ©25246 13341 452
DZDMG MACY11l 35(1946) 11-JUL=77 12:11 PAGE 46
DZDMG,P11 22<APR~77 £9:29 CROM JUMP TESTS
2221 £25050 512737 B25056 901220
2222 925956 552
2223 925456 724737 B2671¢
2¢29 125062 194414
2225 v25964 142106
2226 £25965 104414
2221 25070 107125
2223 u?25072 @w4T3T  02675¢
2229 25076 E£%1252
223¢ 25180 22504
2231 p25192 gol14et
2232 L2510% 114096
2233 25186 193401 6s3
2234 ¢25112 1¢4499
2235
2236
2237
2238
2239
2240
2241
2212
2243
2244
2245 (25112 ©12737 @ase1s 001226 TST14%
2236 25120 212737 25396 6V1216
2247 £25126 12737 £25152 ©21229
2248
2249 €2513% 103412 X
2250 (75136 32737 1080hY Q01366
2251 92513431 (os1057
2252 925146 Qa04737 027012
2253 $25152 1862
2254 ¥25152 964737 226716
2255 $25156 124414
2256 @25163 192400
625162 158414
517777
225166 984737 obzb758
825172 003776
825174 428524
525176 @bl1av1
825209 143606
€25282 101491 253
22529%  §12737 025212 wa1220
%25212 3s:
d €25212 ¢#4737 226716
2:0F 125216 144911%
2269 25220 120403
2279 1©25222 161414
2271 125224 1034p0
2272 %25226 £¢4737 w26159
2273 $25232 ovvwd
2774 €2d5231 uLleS04
2275 925236 o114t
2276 (25249 Vokuso

PAGEs

JSR PC¢ SETBR1 $SET THE BR1 BIT®

ROMCLK ) s NEXT HORD is INSTRUCTION, ROMCLK PC=3304
100406 3START AT RUM PCzé

ROMCLK §NEXT WORD IS5 INSTRUCTION, ROMCLK PC25304
104125:<480%5> ;JUMP TO ROM PC OF 825

JSR PC,ROMDAT ;RSEEXPECTED ROM DATA,R4=ACTUAL ROUM DATA
1252 3 INDEX : c

[ 14 RS, Ré 3ARE NEW ROM PC CONTENTS CORRECT?

BEQ 6% ;BR IF YES

HLT 6 JERROR, CROM PC IS WROKG

sCopry ;LOOP TO 58 IF SW59=1

SCOPE ;8COPE THig TEST
FHERNBAXBRGEBRBRRGRNREERER RS TEST 13 22223 *

$#CROM TEST OF JUMP(I) ON BR4 SET MICRO-PROCESSOR INSTRUCTION.
3#SET THE BR4 BIT, PERFORM THE JUmMp INSTRUCTION,
$#VERIFY THE JUKp ar”h:anlus THE CONTENTS OF THE NEW .ROM PC

Faw *  hhdd *
s TEST 13
P
MOV #13,TSTRO
MOV iTSTL(aHEXT
MOV il'iLBCK

sR1 CONTAINS BASE DMC11 ADDRESS
MSTCLR 3MASTER CLEAR DMC1i
BIT #BITY5,STATL ;IS IT CRAM?
BNE 6842 :SK}P TEST LF YES
JSR PC, MAPCK ;CHECK FOR HI OR LO
JSR PC,SETBR4& ;SET THE BR4 BIT’
ROMCLK o sNEXT WORD 1S INSTRUCTION, HOHCLK PC=53v4
100480 3 START AT RUM PCmd -
ROMCLK ;HEXT WORD IS INSTRUCTION, ROHCLK PC-5304
1143771<4p@%6> ;JUMP TO ROM PC OF 1777

SR ?C,ROHDAT ;RssEXPLCTED ROM DATA;R4:ACTDAL ROM DATA

3776 3 INDEX
Cmp RS,R4 ;ARE NEW PC CONTENTS CORRhCT?
BEQ 28 3BR IF YES
HLT 6 $ERROR, CROM PC IS WRONG
sCori ;LOCP 70 is IF Swa9=)
MOV IJ':LQC§ ;NEW SCOP1
JSR PC,SETBR4 ;SET ThE B8R4 BIT*
ROMCLK $NEXT WORD 1S INSTRUCTION, ROMCLK PCe5304
100403 ’START AT RUM PCe3
ROMCLK sNEXT WORD 1§ INSTRUCTION, ROMCLK PC=5304
100000 i<408%6> ;JUMP TO ROM PC oF ¥
J R PC,ROMDAT ‘s RSTEXPECTEV ROM DATA,R4=ACTUAL RUM DATA

3 INDEX i
C"P RS;RC sARE NEW PC CONTENTS CORRECT?
BEQ 48 sBR IF YES )
HLT 6 RROK, CROM PC IS WRONG
SCOoP1 'LOOP T0 3s IF swp9=i

PAGE:

MOV #58,LOCK sNEW SCOP1
JSR PC,SETBR4 3SET THE BR4 BIT’
ROMCLK NEXT WORD 1S INSTRUCTION, ROMCLK PC=5304
100406 ;START AT RUM PC=6
ROMCLK ;NEXT WORD 1S INSTRUCTION, ROMCLK PC=5304
1941251 <480%6> ;JUMP TO ROM PC OF 525 -
JSR PC,ROMDAT ; RS=EXPECTED ROM DATA:R&-ACTUAL ROM DATA
1252 3 INDEX
cMp RS, R4 3ARE NEW ROM PC CONTENTS CORRECT?
BEQ 68 3BR IF YES
HLT 6 $ERROR, CROM PC IS WRONG
sCoPt Q0P TO 5% IF Sw59=)1
SCOPE ;SCOPE THLS TEST -

JEREREREAAERBERRRRAN RSN ® TEST 18

$*CROM TEST OF JuMP(I) ON BR7 SET MICRO=-PROCESSOR INSTRUCTION,

;*SET THE BR? BIT,

PERFORM THE JUMP INSTRUCTION,

;*VERIFY THE JuMp BY READING THE CONTENTS OF THE NEw ROM PC

FrERES

s+ TEST 14

HOV #14,TSTNO
MOV #TST15,NEXT
MOV #16,LOCK
MSTCLR

BIT #BIT15,STAT1
BNE 6342

JSR PC s MAPCK
JSR PC+SETBR7
ROMCLK

1094080

ROMCLK
1143771<400%7>
JSR PC,ROMDAT
3776

cHp RS, R4

BEQ 25

HLT 6

sCopi

MOV #38,LOCK
JSR PC¢SETBR?
ROMCLK

190403

ROMCLK

100000 1<404%7>
JSk PC, ROMDAT
v

(13 K5,R4

BEW 43

hLT [

;R1 CONTALNS BASE DMC11 ADDRESS
FMASTEK CLEAR DMC11

s1S IT CRAN?

;SK1P TEST iF YES

$CHECK FOR HI OR LO

:SET THE BR7 BIT®

$NEXT WORD 1S 1NSIRUCTION,
;START AT RUM PCz¢

sNEXT WORU 15 INSTRUCTION,
sJUMP TO KOM PC OF 1777
;RS=ZEXPECTED ROM DATA,R4zACTUAL ROM DATA

ROMCLK PC=5304

ROMCLK PCesind

7 INDEX
SARE NEW PC CONTEN1S CORKECT?
:BR IF YES

FERKOR, CROM PC 1S WKONG

;LOUP TO 16 IF Swag9=1
;NEW SCOP1

$SET THe BR/ BIT'
$NEXT WORD iS INSTRUCTION,
$START AT Kum PC=3
$NEXT WORD 1S INSTRUCTIUN,

ROMCLK PC=5384

ROMCLK PC=5304

;JUMP TO ROM ©C OF v

$RSZEXPECTEY ROM DATA,R4=ACTUAL KUM DATA
; INDEX

;ARE New PC CONTENTS CORKECT?

iBR IF YES

;ERKOR, CROM PC IS ‘wRONG

9282

8253



DZDMG HACYIl 3p(1046)
DZDMG,P11 22=-RAPK=T7
22717 25242 104491
2278 ¥25244 €127137
2279 825252
2289 425252 004737
2281 25296 174414
2282 425260 10449€
2283 ©25202 104411
2284 925264 107525
2285 25266 ©V4737
2286 425272 »91252
2287 w®25274 P2850%
2288 25276 £11401
2289 V25307 1B4a¢es
2299 425392 1944081
2291 925304 104499
2292
2293
2294
2295
2296
2297
2298
2299
230 -
2301
23¢2
2393 ¢25395 12737
2364 w25314 y12737
23¥5 25322 12737
2306
2327 25339 124312
2328 25332 ©32737
2399 €25342 p01057
2310 25342 #04737
2311 225346
2312 1.25346 (94737
2313 @25352 114414
2314 ¢25354 162400
2315 €25356 124414
2316 22536¢ 115377
2317 925362 904737
2318 £25366 DOvdV2
2319 £2537¢ 922534
2320 825372 oeladl
232t 25371 104006
2322 ¢25376 194491
2323 p25400 912737
2323 525426
2325 k25425 E£v4a737
2326 925112 194414
2327 25414 100403
2328 125416 194814
2329 125420 121000
2330 §25%22 yo4737
2331 p25426  DoRO1ID
2332 525139 22504
DZD%G MACY11 35(1046)
DZD™G,P11Y 24=APR=T7
2333 ¢25432 ©o1301
24338 ¢2513% 104006
2335 x25435 104401
2336 925342 212737
2337 025446
2338 £25446 w3737
2339 525452 104414
2340 25451 100406
231t 225456 104414
2342 $25460 125125
2343 ©25462 04737
2344 #25466 gNBI16
2345 925470 320504
2349 wed¥T2  £41401
2347 ¥25374 104006
2348 25176 194401
2349 25507 121490
23508
2351
2352
2353
2354
2358
23156
2357
2358
2359
2360
2361 ©255v2 812737
2362 25512 ¢12737
2363 (25515 @12737
2364
2365 £25524 1904412
2366 25526 ©32737
2367 ©2553% vp1as57
2368 (25536 5047317
2369 25542
2378 125542 294737
2371 ¢25346 103414
2372 25553 140300
2373 25552 144414
2374 925554 115777
2375 £25556 604737
2376 125562 2082
2377 525564  B22584
2378 25566 ¢n14p1
2379 £2557¢ 1903046
238¢ (25572 104491
2301 w25574% 412737
2332 $25602
2383 wI5%92 1217317
2388 256006 17413113
2385 w25614 102443
2386 25612 144414
#3RT ¥v2501¢ 141482
73189 25616 £24737

11-JUL=77 12:11 PAGE 47
©9:29 CPOM JUMP TESTS
453
¥25252 p91229
553
$26716
#261750
683
VOPILS wpel1226 TSTIS!
925502 ©e1216
925346 001220
106000 201366
927912
183
926656
026750
28:
¥25406 061220
3s:
926656
326759
11=JUL=77 12:11 PAGE 48
89:29 CHOM JUMP TESTS
453
025446 ©V1229
553
920656
626750
683
VURP16 001226 TST163
025676 ©v1216
025542 ©wv122¢
16one? 001366
$¥27012
18:
920056
#26759
2§t
€25682 va122¢
3s:
r26656
26788

PAGE?
SCoP1 ;LOOP TO 35 LF Swoy=1 -
MOV ¥58,L0OCK ;NEW SCOP1
JSR PC, SETBR? 3SET THt BR7 BIT”
ROMCLK ;NEXT WORD i§ INSTRUCTION, ROMCLK PC=5304
100406 ;START AT RUM PC=6
KOMCLK ;NEXT wORD 15 INSTRUCTION, ROMCLK PC=S53¢4
1941251<ioo-7> ;JUMP TO ROM PC OF %25
Js PC,ROMDAT ;R5EEXPECTED ROM DATA,R4=ACTUAL KUM DATA
1252 s INDEX )
cwp RS, R4 ;ARE NEW ROM PC CONTENTS CORRECT?
BEQ 68 ;BR IF YES
HLT 6 ;ERROR, CROM PC IS WRONG
scopy ;LOCP TO 5§ IF SW59s)
SCOPE $8COPE THIS TEST

JARBERRURERRBRERRRRERRARRRRE TEST 15 #¥ax

F*¥CROM TEST OF JUMP(I) UN C BIT SET MICRO-PROCESSUR INSTRUCTIUN.
s*CLEAR THE C BIT, PERFORM THE JUMP INSTRUCTION,

3 #VERIFY THAT THE JuMPp DID MNOT OCCUR BY READING

F#THE CONTENTS OF THE NEW ROM PC(1T SHOULD INCREMENT BY ONE),

™
H *

; TEST 15
[ S —
MOV #15, TSTRO
MOV #TST16,NEXT
MOV #18,LOCK
5R1 CONTALNS BASE DMC11 ADDRESS
MSTCLR sMASTER CLEAR DMC1i
8IT ¥BIT15,5TAT1 ;18 1T CRAM?
BNE 6842 $SKIP TEST IF YES
JSR PC,MAPCK FCHECK FOR HI OR LO
ISR PC,CLRALL FCLEAR ALL CONDITIONS
ROMCLK : " sNEXT WORD 1S INSTRUCTION, ROMCLK PCas304
100400 ;START AT RUM PCxp
ROMCLK sNEXT WORD 1S INSTRUCTION, ROMCLK PCm5304
1l4377l<409'2> ;JUMP TO ROM PC OF 1777
Js PCyROMDAT ;RS=EXPECTED ROM DATA,R4=ACTUAL ROM DATA
2 3 INDEX .
Crp R5,R4 3ARE NEW PC CONTENTS CORRECT?
BEQ 28 ;BRTLF YES
HLT 6 $ERROR, CROM PC IS WRONG
SCOP1. sLOOP T0 16 IF SWe9=)
MOV #38,LOCK ;NEW SCOP{
JSR PCyCLRALL FCLEAR ALL CONDITIONS
ROMCLK : JNEXT WORD 15 INSTRUCTION, RONCLK PCz5304
100403 ;START AT RUM PCe3
ROMCLK 7NEXT WORD 1S INSTRUCTION, ROMCLK PC=5304
1000001 <4B0*2> ;JUMP TO ROM PC OF ¢
JSR Pc,nopnnr ;RSZEXPECTED ROM DATA,R4=ACTUAL RUM DATA
10 . ; INDEX
(12 RS, R4 sARE NEW PC CONTENTS CORRECT?
PAGE:
BEQ 48 3BR IF YES
HLT 6 SERROR, CROM PC 1S WRONG
SCOP1 jLOOP TO 38 IF Swe9=)
MOV #58,LOCK sNEw SCOP1
JSR PCyCLRALL $CLEAR ALL CONDITIONS
ROMCLK . sNEXT WORD 1S INSTRUCTION, ROMCLK PC=5304
100406 $STAKT AT RUM PC=b
ROMCLK sNEXT WORD LS INSTRUCTION, RUMCLK PC=5304
1041251<409#2> ;JUMP TO ROM PC OF 525
JSR PC,ROMDAT sR5ZEXPECTED ROM DATA,R4=ACTUAL RUN DATA
16 7 INDEX
cHp RS, R4 -Ana NEW ROM PC CONTENTS CORRECT?
BEQ 6§ iBR IF YES ~
HLT 6 ;ERROR, CROM PC IS WRONG
5COP1 ;LOOP TO 58 IF Sw593)
SCOPE ;SCOPE THIS TEST

SRENBLRERRERERR AR BB RN e NR® TEST 10
$*CROM TEST OF JUMP(I) ON Z BIT SET HICRO-?ROCESSOR INSTRUCTION.
$*CLEAR THE Z BIT, PERFUORM THE JUMP INSTRUCTION,

J#VERIFY THAT THE JUMP DID NOT OCCUR BY READING

s#THE CONTENTS OF THE NEw ROM PC(IT sHOULD lNCREMth BY ONE),

Fianne

3 TEST 16
MoV #16,TSTNO
MOV #TST17,NEXT
MOV #18,LOCK
7R1 CONTALNS BASE DMC11 ADDRESS
MSTCLR ;MASTER CLEAR DMC1t
BIT #BIT15,STAT} ;18 1T CRrAM?
BNE (325 ;SKIP TEST IF YES
JSR PC,MAPCK ;CHECK FOR HI OR LO
JSR PC,CLRALL FCLEAR ALL CONDITIONS
KROMCLK ° $NEXT WORD 15 INSTRUCTION, ROMCLK PC=5304
1904¢a ;START AT RUM PCzp
ROMCLK $NEXT WORU 1S INSTRUCTION, ROMCLK PCu53p4
ll43771<400'3> jJUMP TO ROM PC OF 1777
Js PC, RUMDAT $RS=EXPECTED ROM DATA,R4=ACTUAL RUM DATA
2 s INDEX
cHp RS,R4 JARE NEWw PC CONTENTS CORRECT?
BEQ 28 sBR 1F YES
HLT 6 ;EKROK, CROM PC IS WRONG
scopy ;LOUP TU 15 IF SWa9sy
Moy #35,LOCK $NEW SCOPi
JSK PC,CLRALL CLEAR ALL CONDITIUNS
kOACLK ’ $NEXT WORU 1S INSTRUCTION, KUMCLK PCs5304
142403 JSTART AT RUM PCz3 -
KOMCLK JNEX1 wORU 15 INSTRUCTION, ROMCLK PCz53¢4
17¢2901<400%3> ;JUMP TU ROM PC OF ¥
JSK PC, ROMLAT $PSTEXPECTRD ROM DATA,R4=ACIUAL RU¥ DATA
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DZDMG  MACY11 33(1¢46)
DZDHG,. P11 22=APR=17
2389 025622 HoBL1L
2392 25624 220584
2391 125626 01401
2392 £25634 124826
2393 25632 103491
2394 25634 812737
2395 25642
2396 ©25642 Er4737
2397 @25646 1,4414
2398 25650 133496
2399 25652 144214
2400 25652 145525
2491  + 25656 04717
2402 V25662 I0ud16
2943 £25661 920504
2404 ©25666 E£R1431
2445 %2567¢ 184006
2406 P25672 104491
2407 825674 104499
2408
2409
2310
2411
2412
2413
2414
2418
2416
2417
2418
2419 25676 12737
2528 w257B% ©i1Z73T
2421 ¢25712 912737
2122
2823 25720 104412
242%¢ ¢25722 332737
2425 ©2573v  Bs1057
2476 25732 584737
2427 ¥25736
2428 £25736 @v4737
2429 025742 194414
243p 0925741 122400
2431 ¢25746 144414
2432 25750 116377
2433 25752 ©#H4e737
2434 $25756 390092
2435 125760 {20504
2836 25762 ©p1401
2437 825764 164006
2838 £25766 104401
2439 425779 @12737
2440 625776
2541 825776 663737
2442 826002 174414
2443 20894 199493
2444 26006 104414
DZLMG  MACY11 3g(iv46)
DZDHG, P11 22-APR=77
2445 26913 152000
2446 B26012 Guw4?37
2447 926016 902012
2438 P26620 P22504
2449 26222 pv1481
2454 926924 1p4806
2551 20026 104401
2452 ©26034 12737
2453 260306
2454 ©P26036 324737
2455 926942 144414
2456 926044 152406
2457 Q26046 104414
2458 926059 146125
2459 926052 ©04737
2460 926956 EYRL16
2461 26469 (28504
2402 926062 pY1491
2463 26064 104006
2364 26866 104461
2405 ©26070 104493
2466
2367
2468
2469
2470
2471
2472
2473
2474
2475
2476
2477 pe6672 E12737
2478 926109 12737
2479 ©26106 £12737
2480
2431 w©26114 134412
2282 z3s1is ¢
2483 926121 C21u57
23984 P26125 pod737
2485 $26132
2486 026132 pual3?
2497 26136 104814
2488 26147 123400
2489 26142 104414
2490 26144 116777
2491 L2b146 (04737
2492 020152 @vd0d2
2493 826154 020504
2494 26156 ©B1481
2495 026160 124626
2496 926162 194491
2497 g26164 012737
2498 20172
2499 26172 104737
2508 $26176  1w5a1%

11-JUuL=77

29129
625642 #1220
P26656
a2675¢
ove017 001226
626072 ©01Z16
25736 081220
120000 201366
p27012
026656
826750
¥25776 ©81220
626656

11-JUL=77

09329
9826750
©¥26836 091226
26656
026758
uveA2D  Bplide
0¥26266 £O1216
026132 V01220

027812

926656

¥w26753

0e0172

n26655

B¥1224
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CRUM JUMP TESTS

682

TST17:

183

12:11 PAGE 50

CROM JUMP TESTS

48:

TsT283

3s:

PAGE?
16 3 INDEX

che RS R4 $AKE NEW PC CONTENTS CORRECT?

BEQ 45 ;BK IF YES N

HLT 6 :ERROR, CROM PC LS WRONG

scopy ;LOOP TO 38 IF Swo9=zy

MOV #58,LOCK :NEW SCOP1

JSR PC,CLRALL sCLEAR ALL CONDITIONS

ROWCLK - FNEXT WORD 1S INSTRUCTION, KOMCLK PC=5304
100406 7START AT RUM PCxz6

ROMCLK FNEXT WORD 1S INSTRUCTION, ROMCLK PC=5304
1041251<400%3> ;JUMP TO ROM PC OF 525

JSR PC,ROMDAT ;RS2EXPECTED ROM DATA,R4=ACTUAL ROM DATA
16 $ INDEX . ’ '
cMp RS, R4 sARE NEW ROM PC CONTENTS CORRECT?

BEQ 68 3BR IF YES )

HLT 6 ;ERROR, CROM PC IS WRONG

SCOP1 ;LOOP TO 55 IF SW59%3

SCOPE ;SCOPE THiS TEST

FHEREREBREREENRR AR RUERERNR TEST 17
$#CROM TEST OF JUMP(I) UN BRO SET MiCRO=-PROCESSOR INSTRUCTION.
3 *CLEAR THE BRQ@ BIT, PERFQRM THE JUMP INSTROUCTION,

J#VERIFY THAT THE JUMP DID NOT OCCUR BY READING

3 *THE CONTENTS OF THE NEw ROM PC(IT SHOULD 1NCREMENT BY ONE),

1 e
s TEST 17
[ ——
mov #17,TSTRO
MOV #TST20, NEXT
MOV lxt:LOCK
7R1 CONTALNS BASE DMC1) AUDRESS
MSTCLR sMASTER CLEAR DMC11
BIT asxr15.srn11 ;1S IT CREM?
BNE 6842 ;sxxp_rtsi IF YES
JSR PC,MAPCK $CHECK FOR HI OR LO
JSR PCsCLRALL SCLEAR ALL CONDITIONS
ROMCLK ) . sNEXT WORD 1S INSTRUCTION, ROMCLK PC=5304
1006400 ;START AT RUM PC=zp
ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304¢
1143771<400%4> ;JUMP TO KOM PC OF 1777
JSR PC, ROMDAT -Rs:zprcrzq ROM DATA,R4zACTUAL ROM DATA
2 ; INDEX ’ ’
cMp RS, R4 ;ARE NEW PC CONTENTS CORRECT?
BEG 1] ;BR IF YES i
HLT 6 4 ;ERROR, CROM PC IS WRONG
SCOP1 ;LOOP TO is IF SWe9=1
MoV #38,L0CK ;NEW SCOP1
JSK PCyCLRALL $SCLEAR ALL CONDITIONS
ROMCLK ) 3NEXT WORD 1S INSTRUCTION, ROMCLK PC=5304
160403 ;s START AT RUM PC=3
KOMCLK $NEXT WORL 1S INSTRUCTION, ROMCLK PC=53e4
PAGE:

1900001<400%4> 7JUMP TO ROM PC OF ¥

JSR PC, ROMDAT $RSSEXPECTEU ROM DATA,R4SACTUAL ROM DATA
10 7 INDEX

cmp R5,R4 3sARE NEW PC CONTENTS CORRECT?

BEQ 4 $BR IF YES h

HLT 6 sERROR, CROM PC IS WRONG

scoe1 ;LOUP TO 35 IF Swe9=1

MOV #55,LOCK ;HEW SCOPi

JSR PC,CLRALL FCLEAR ALL CONDITIONS

ROMCLK - FNEXT WORD 15 INSTRUCTION, ROMCLK PC=5304
100406 ;START AT RUM PCze

RONCLK ;NEXT WORD IS INSTRUCTION, KOMCLK PC=53084
1041251<409*a> ;JUMP TO ROM PC OF 525

Js PC,RONDAT °R$=EXPECTED ROM DATA,R4=ACTUAL ROM DATA
16 s INDEX B

CHp RS, R4 $ARE NEW ROM PC CONTENTS CORRECT?

BEQ 6$ $BR IF YES

HLT 6 :ERROR, CROM PC 1S WRONG

scopy ;LOOP TO 5§ IF SWs9=g

SCOPE ;SCOPE THIS TEST

FERERAFRBERREBRERBRRRERBERRR TEST 20 #exunn

s#CROM TEST OF JUMP(I) ON BR1 SET MLCRO-PRUCESSOR INSTRUCT1ON,
;%CLEAR THE BR1 BIT, PERFORM THE JUMP INSTROCTLON,

3*VERIFY THAT THE JUMP DID NOT OCCUr BY READING

3 #THE CONTENTS OF THE NEW ROM PC(1T SHOULD INCREMENT BY ONE),

FIHER L] RS * RN

; TEST 2¢

H
MOV €20, TSTNO
MOV #TST25,NEXT
MOV #16,LOCK
;R1 CONTALNS BASE DMC11 IDDKESS
MSTCLR sMASTEK CLEAR DMC11
BiT #BIT15,5TATY ;15 IT CRAM?
BNE 6642 sSKIP TEST LF YES
JSK PC,MAPCK ;CHECK FOR HI OR LO
JSR PCyCLRALL JCLEAR ALL CONDITIONS
ROMCLK sNEXT WORD 15 INSTRUCTION, KUMCLA PC=53vd4
160400 3START AT RUM PC=¢
ROMCLK $NEXT WORD iS INSTRUCTION, ROMCLK PCz53¢4
1143771<400%5> ;JUMP TO KOM PC OF 1777
JSR PC,yROMDAT sRSZEXPECTEVU ROM DATA,R4=ACTUAL HOM DATA
3 ; INDEX
Cup R5,R4 3ARE NEW PC CONTENTS CORRECT?
BEQ 28 sBK IF YES
HLT [} $ERROR, CROM PC 1S WRONG
scoey ;LOOP TO 1§ IF Swy9s)
MOV #35,L0CK ;NEW SCOP1
JSR PCyCLRALL CLEAR ALL CONUITLIUNS

ROMCLK ;NEXT wORD 18 INSTRUCTION, ROMCLK F =57 ¢

0256
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DZOMG

DZDMG, P11 22-APR=77
2521 £26200 1uvd493
2502 W26282 144414
2503 26204 132492
2504 926200 304737
2585 26212 poo¢t1R
2506 ¥26214 #20504
2547 26216 @41431
2568  £26229 123006
2549 £26222 104401
2518 ©26224 312737
2511 ©26232
2512 26232 pe4av3?
2513 £26236 104414
2518 926240 1D0406
2515 »26242 104414
2516 g26244 106525
2517 26246 P04737
2518 426252 ¢$v3016
2519 $26254 020584
2520 $26256 pHieol
2521 $26260 194006
2522 ©26262 104401
2523 26264 134480
2524
2525
2526
2527
2528
2529
2539
2531
2532
2533
2534
2535 26266 12737
2536 ¢26274 12737
2537 426302 912737
2538
2539 ©26310 194412
2549 w26312 p32737
2541 ©26320 81957
2542 026322 pp4aT37
2543 026326
2544 P26326 224737
2545 26332 194314
2516 ¢2633¢ 1284980
2547 ©26336 14414
2548 26340 117377
2549 220342 384737
2550 #26346 BBOVA2
2551 $26350 320524
2552 226352 ([v1491
2553 026354 123406
2554 £26356 144401
2555 426360 312737
2556 (26366

DEDMG  MACY11 3E(1046)

DZDMG,P11 22<pPR=77
2557 ©26366 04137
2558 026372 154414
2559 $26374 1vadeld
2560 €26376 144414
2561 (26302 123900
2562 ©26402 gv4737
2563 $26406 BVYO1I
2564 (26419 820504
2565 €26412 ¢¥1491
2566 €26%14 174¢d6
2567 526316 143421
2508  ©26428 312737
2569 §26426
4910 wibd206 gueidi
2571 ©26432 3Ju4d14
2572 ©26434 100406
2573 026436 101414
2574 926440 147125
2575 26342 Ba4737
2576 626416 poop1é
2577 w2615 PSR4
2578 £26152 ¢e1401
2579 ©26154 124836
2580 ©26456 104401
2581 €£26162 194430
2582
2533
2584
2595
2586
2587
2588
2589
2599
2591
2592
2593 £26462 12137
2594 p26170 12737
2595 ©26476 12737
2596
2597 B2652% 104912
2598 #26506 p32737
2599 ©26514 5o1wS?
2699  ©26516 Lo4l37
2601 26522
2602 ©£26522 904737
2603 26520 303414
2628 Y6530 102400
2645 26532 104411
Z6vb £26534 117777
2601 w26536 1737
20663 ©¢26542 w0eUa2
2609 26544 2S04
2614 26546 1401
2611  $£26558 104006
2017 p26552  tudfdl

MACY11 35(1046)

11=JUL=77 12:311 PAGE 51
893129 CHOM JUMP TES1S
926750
453
026232 001220
58:
926656
026750
68:
VoPB21 V01226 TST218
926462 001216 )
926326 991220
120000 0n1366
927012
163
926656
©v26750
283
926366 P0O1220
3s:
11=JUL=77 12:11 PAGE 52
29:29 CROM JUMP TESTS
¥26656
94267590
45;
$26426 ©U122¢
58%
w0036
026759
682
BY0N22 ©U1226 18T22%
pU3364 w1216
©26522 001220
170080 J01366
@27012
181
»26656
#2750

-

100403

ROMCLK

100000} <409%5>
JSR PC, ROMDAT
19

cMP RS, R4

BEQ 48

HLT 6

SCOP1

MOV #58,L0OCK
JSK PCrCLRALL
ROMCLK T
180406

ROMCLK
1941251<ABD’5>

Js PC,ROMDAT
lo

cMp RS, R4

BEQ (1]

HLT 6

sCopy

SCOPE

PAGES

$START AT RUM pCs3

SNEXT WORD 1S INSTRUCTION, ROMCLK PC=5304

;JUMP TU ROM PC QF #

;RSZEXPECTED ROM DATA,R4=ACTUAL ROM DATA
; INDEX ’

;ARE NEW PC CONTENTS CORRECT?

iBR IF YES T

JERROR, CROM PC IS WRONG

;LOUP TO 38 IF Swe9=1

;NEW SCOPi

sCLEAR ALL CONDITIONS

FNEXT WORD 1S INSTRUCTION, RUMCLK PCs5304
;START AT RUM pPCm6

;NEXT WORD IS INSTRUCTION,
;JUMP TO ROM PC OF 525
;R5=£XPECTED ROM DATA,R4sACTUAL ROM DATA
; INDEX ) ’ i
FARE NEW ROM PC CONTENTS CORRECT?

sBRTIF YES

;ERROR, CROM PC 15 WRONG

;LOOP TO 58 IF Sws9=1

;SCOPE THIS TEST

ROMCLK PCx=S5304

## TEST 21

1*CPOM TEST OF JUHP(I) ON BR4 SET HACRO'PROCESSOR INSTRUCTION.
;#CLEAR THE BR4 BIT, PERFORM THE JUMP INSTRUCTION,

J*VERIFY THAT THE JUMP DID NOT OCCUR BY READING

;#THE CONTENTS OF THE NEW ROM PC(1T SHOULD INCREMENT BY ONE),

s PP

s TEST 21

MOV #21,TSTNO
MOV #TST22/ NEXT
MoV #18,L0CK
MSTCLR

BIT $BIT1S,STATY
BNE 6842

JSR PC, MAPCK
JSK PC¢CLRALL
ROMCLK -
199400

ROMCLK
1143771<400%6>
JSR PC,ROMDAT
2

cHp R5,R4

BEQ 2%

HLT 6

scopy

MOV #38,LOCK
JSR PCyCLRALL
ROMCLK

100403

ROMCLK
180000 ! <4BA*ED>
JSR PC,ROMDAT
10

cHp RS5,R4

BEG 48

HLT 3

SCoPY

MOV #58,LOCK
JSR FC,CLRALL
ROMCLK N
100406

ROMCLK
1041251<4¢a~e>
JSk PC,ROMDAT
16 R

cump RS, R4

BEQ 68

HLT 6

scopy

SCOPE

RN

;R1 CONTALNS BASE DMC1i AUDRESS
;MASTER CLEAR DMC1i

;18 IT CRAM?

3SKIP TEST IF YES

;CHECK FOR HI OR LO

SCLEAR ALL CONDITIONS
FNEXT wORD 18 INSTRUCTION,
;START AT RUM PCx@

sNEXT WORW 1S INSTRUCTION,
;JUMP TO ROM PC OF 1777
;RS=EXPECTED ROM DATA,R4sACTUAL ROM DATA
3 LNDEX

;ARE NEW PC CONTENTS CORRECT?

sBR 1IF YES

7ERROR, CROM PC IS WRONG

;LOUP TO 18 IF Swe9s1

;NEW SCOPi

ROMCLK PCe5304

ROMCLK PC=z=5344

PAGE:

;CLEAR ALL CONDITIONS
'NEXT WORD 15 INSTRUCTION, ROMCLK PC=5304
FSTART AT RUM PC®3

3NEXT wORU IS INSTRUCTION, ROMCLK PC3530¢4

;JUNP TO ROM PC OF ¥

;RSTEXPECTEU ROM DATA,R4=ACTUAL ROM DATA
3 INDEX

$ARE NEW PC CONTENTS CORRECT?

;BR IF YES

sERROR, CROM PC IS WRONG

sLOOP TU 38 IF SwWe9si

sNEW SCOP1

sCLEAR ALL CONDITIUNS

FNEXT WORL 1S INSTRUCTION, ROMCLK PCES5304
3START AT RUM PCzo

sNEXT WORU 1S INSTRUCTION,
$JUMP TO ROM PC OF %25
;RS=EXPECTED ROM DATA,R4=ACTUAL ROM DATA
; INDEX

-ARL NEW ROM PC CONTENTS CORRECT?

sBR IF YES T

$ERROR, CROM PC IS WRONG

;LOQP TO 55 IF SWS9=1

3 SCOPE THiS TEST

ROMCLR PC=53v4

*#u# TEST 22

; *CROM TEST OF JUMP(I) 0N BR7 SET MLCRO-PROCESSOR INSTRUCTION.
s*CLEAR THE BR7 BIT, PERFORM THE JUMP INSTRUCTION,

s#VERIFY THAT THE JUNP DID KOT OCCUR BY READING

;*THE CONTERTS OF THE NEW ROH PC(1T SHOULD INCRENLNT BY ONE),

HEAd - R e *
; TEST 22
MOV $#22,TSTNO
MoV # EOP, NEXT
MOV #18,L0CK
R1 CONTALINS BASE DMCii AUDRESS
MSTCLR ;MASTER CLEAR DMC1}
B17 81715, STAT S 1T CRAM?
BNE 08+2 K1P TEST iF YES
JSKR PC,MAPCK ;CHECK FO& HI OR LO
JSK PC,CLRALL FCLEAR ALL CONDITIONS
ROMCLK $NEXT WORD LS INSTRUCTION, ROMCLK PCsS304
190408 ;START AT RUM PC=g
ROMCLK ;NEXT WORD 1S INSTRUCTION, KOMCLK PCz53v4
1143771<400%7> ;JUMP TO ROM PC OF 1177
JSR P, ROMDAT sRSXEXPECIED ROM DATA,R4=ACIUAL RUM DATA
2 FINDEX
cMp KS, R4 KE NEW PC CONTENTS CORRECT?
BEQ 28 K IF YES
HLT [} “RROR, CROM PC IS WKONG

sCoePy

yLOOP T0D 1% IF Swe®=)

0258
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DZDMG  MACY11 3U(1#46) 11=JUL=77 1211 PAGE:
DZDMG,P11 22-APR=17 09129 CROM JUMP TESTS h

2613 926554 612737 $26562 Pu1228 MOV #35,L0CK ;NEW SCOP1

2614 426562 383

2615 26562 ©D4737  K26656 JSR PCyCLRALL CLEAR ALL CONDITIONS

2616 B26566 164414 ROMCLK ° ;NEXT WORD 15 INSTRUCTION, ROMCLK PCxS304

2617 ©26574 192403 160463 ;START AT ROM PC23 N

2618 926572 104414 ROMCLK sNEXT WORD 1S INSTRUCTION, KOMCLK PCES3p4

2619 ©26574 1234p0 1060001 <40a%7> ;JUMP TO ROM PC OF #

2022 ©26576 Lvd737 #267%5e Jswr PC,;ROMDAT $RSZTEXPECTEV ROM DATA.R4=ACTUAL ROM DATA

2621 (26602 HYVB10 19 s INDEX :

2622 ©2668% 29564 cup RS,R4 ;ARE NEW PC CONTENTS CORRECT?

2623 ©266¢6 ©01901 BEQ 48 ;BR IF YES N

2024 B26610 104006 HLT 6 ;ERROR, CROM PC IS WRONG

2625 £26612 184481 as3 sCOPy ;LODP TO 38 IF SWeo=i

2626 ©26614 312737 926622 001220 Moy #56LOCK ;NEW SCOP1

2627 ©26622 583

2628 926622 084737 826656 JSR PC,CLRALL ;CLEAR ALL CONDITIONS

2629 926626 104414 ROMCLK o $NEXT WORD iS INSTRUCTION. KONCLK PC=5384

2630 ©£26630 102406 160406 ;START AT RUM PCzéb

2631 ©26632 1904414 ROMCLK sNEXT WORD 15 INSTRUCTION, ROMCLK PC®5304

2632 26631 197525 1041251 <40B*T> sJUMP TO ROM PC OF 525 ’ )

2633 £26636 94737 026750 JSR PC,ROMDAT ;RSZEXPECTED ROM DATA,R4=ACTUAL ROM DATA

263% 26642 HVOV16 16 ) 3 INDEX ’

2635 (26644 Y20504 cMp RS,R4 $ARE NEW ROM PC CONTENTS CORRECT?

2636 026646 101401 BEQ 1] ;BR 1F YES -

2637 $26650 1v40P6 HLT 6 ;ERROR, CROM PC IS WRONG

2638 ©£26652 1441 663 SCOP1 ;LOOP TO 58 IF SWS9=1

2639 ¥2665% 144409 SCOPE ;SCOPE THIS TEST

2642 PLELD] )

2641 p2400

2642 90520  ; SUBROUTINES

2643 BO6OY  jesmecescaes .

2644 0279008

2645 ©26656 90800  CLRALLZ

2646 00990 $THIS SUBROUTINE CLEARS THE C&Z BITS AND THE BR

2047 21009 t ) h i

2648 (26656 104414 ROMCLK $NEXT WORV 1S INSTRUCTION, ROMCLK PC=5304

2649 ©26660 EVALRD 21200 200400 3 BR=B T -

2650 L26662 104414 ROMCLK $NEXT WORD iS INSTRUCTION, ROMCLK PC35304

2651 926664 563220 21400 963220 ;SP(0)~BR - i ) i

2652 ©26666 104414 ROMCLK $NEXT WORD 15 INSTRUCTION, ROMCLK PCs5304

2653 126670 96049 21640 060400 ;BR.5SP(0) +BR )

2654 ©26672 320297 21799 RTS PC - .

2655 01600

2656 ¢1900

2657 $26674 02008  SETBRO: . -

2658 02109 ;THIS SUBROUTINE SETS BRO BIT

2659 92200 N

26060 W26674 104414 ROMCLK $NEXT WORD LS INSTRUCTION, ROMCLK PC=S384

2661 V26675 pEE4ARL 82400 000401 $BR.021 i

2662 ©26700 222287 ¥2500 RTS PC

2663 ¥2600

2664 v2760

2065 ©26702 02889  SETBR1:

2666 02900 $THIS SUBROUTINE SETS BR1 BIT

2667 83000 ’ -

2668 ©26702 194414 ROMCLK iNEXT WORD 1S INSTRUCTION, ROMCLK PC=5304
DZDMG  MACY11 36(1946) 11=JUL=77 12311 PAGE 54 PAGE;
DZDMG, P11 22-APR=77 #9329 SUBROUTINES T

2069 £26704 293482 032008 020402 :BR-202

2670 920726  bY0227 03300 RTS PC )

2671 03490

2672 03508

2673 #26718 03600  SETBR4 .

2074 ¥3700 $THIS SUBROUTINE SETS BR4 BIT

26175 03800 X )

2676 92671v 104414 RKOMCLK $NEXT WORD LS INSTRUCT1ON, ROMCLK PC=z5304

2677 26712 péBa20 040008 000420 sBR=020 ’

2618 ©26714 902207 84192 RTS PC "

2679 04200 P

2689 04300

2681 926716 84400  SETBR7!

2682 04500 $THIS SUBROUTINE SETS BR7 BIT

2683 04600

2684 £26716 104414 ROMCLK $NEXT WORL 15 INSTRUCTION, ROMCLK PC®5304

2685 B26724 23609 04408 020606 ;BR.200 : :

2686 626722 992287 04909 RTS PC -

2687 05000

2688 85100

2669 $26721% 85200  SETCS

2656 2532 FTHIS SUBRCUTINE SETS THE C BIT

2691 25400

2692 26724 104414 ROMCLK sNEXT WORD 1§ INSTRUCTION, KOMCLK PC=5304

2693 26726 Pe2171 ¥S5600 200717 $BR=377 - -

2698 426734 164414 ROMCLK $NEXT WORD 15 INSTRUCTION, ROMCLK PCa53@4

2695 926732 (63226 658py ¥63229 iSP(@)-BR T

2696 W26734 104414 ROMCLK sNEXT WORD 15 INSTRUCTION, ROMCLK PCzS5364

2697 ©26736 J6p490d 06208 0262300 ;BR.SP(8)+BR )

2698 926743 (vp2087 066100 RTS PC ’

2699 26209

2799 V6300

2701 ¢26742 06480  SETZ:

2702 06500 3THIS SUBROUTINE SETs THE 2 BIT

2793 06609 )

2704 026742 1¢4414 ROMCLK sNEXT WORD 15 INSTRUCTIUN, KUMCLK PC=5344

2795 £26748 §ova?7177 0¥6803 000777 $BR.377 v

2706 926746 922207 06900 RTS eC B

27¢7 0TLoe

27v8 87108

2199 620752 V7208  ROMDAT:

2110 07300 ;THIS SUBROUTINE LOADS RS WITH EXPECTED ROM CUNTENTS

2111 67409 $AND LOADS R4 WITH ACTUAL RUM CONTENTS

2712 07509 -

2713 £26758 §17632 proCde 87609 LI @(sP),R¢ ;INDEX FOR COMPARE

2714 26754 62716  LVBOU2 07700 ADD #2,(SP) $ADJUST STACK

2715 726760 w12711 BU2080 07809 MOV #BIT10, (R1) ;SET ROMO

2716 26764 016005 12322 7964 Moy LOMAP(RQ) s RS ;PUT EXPECTED IN RS (LOSPEED)

2747 ©267T@ (32737 @0esg2 peildTe  ©%eow BIT #BIT1,STAT3 ;LOw Ok HIGH SPEED?

27118 926776  SP14a2 w8109 KEQ 1% :BR IF LOW SPEED

2719 27000 616035 16322 CLPEL] MOV HIMAP(RB),RS 3PUT EXPECTED 1IN R5 (HISPRED)

272¢  ©2760%  L161D04 ©D0I06 V83K 1S3 MOV 6(R1) /K4 ;PUT "FOUND" IN K4

2721 ¢27918  Bwr2a7 08460 KTS PC $RETURN ’

2722 2539

2723 w27412 “860v  MAFCK:

2728 RLALD) 7 THIS SPBROUTINE CHECKS THE STATUS TABLE ANL LOADS

0260

9261



DZDMG

DZDMG,P11

2725
2726
2727
2728
2729
2730
2731
2732
2733
2134

DZDMG

DZDMG,P1t

MACY1! 30(1446)
22-APR=77 29129

327212
p27020
w27626
$27039
9276306

627049
827061
827115
©€27136
27152
v27204
v27222
827247
227273
#27317

H27342
027374
$27415

$27136
227440
627442
627444
627446
©#27450
927452
©27454
©27456
227460
927162
827463
027466
$#27479
27472
27474
627376
827590
#27502
227504
21506
827510
027512
827514
€27516
927520
©27522
©27524
©27526
927533

HACY11 3k(1¢46)
22-APR=77 29:29

P27532
¥w27534
®#27536
«27540
€27542
927544
n27s4s
27550
n27552
027554
L27556
627560
»27562
27564
¥27566
n27570
»27572
927574
927576
927602

©27602
827602
927694
N27606
276010
927612
927614
@27616
027620
V27622
027624
927626
#21630
927632
927631
#27636
027649
27642
v27614
227646
©27654
#27652
$#276514
©27656
€27663
w27662
27664
©27666
@27670
L27672
¥27674
27676
627747
»27722
PT84

v12737
©32737
(w1403
e12737
gee2e?

041777
371
3717

B45377

@377

04717

641377
3717
3717
377

442777
942777
377

P00083

e11279
goepel
a3
vei272
203
¥a1278
204
V01264
5002003
2923
901272
we3
ge127e
006
01252
090002
¥06
Pn1252
206
»91254

Be0YDo
BY08oY
B00vDe
£27749
627342
$27436
927261
927342
927436
$?27940
227342
©27458
827115
€27342
¥27472
227136
627374
B27519
427136
(27374
£27%22
27152
Q27374
Je71518
AvAB0D
voeean
892069
27204
727342
w27534
f27222
L27371%
27510
wET247

11=Jul=77

©12322
pI0RB2

$16322

#49522 -

¢S11e3
851123
946525
052104
250117
©2p122
842522
751106
$475063
250130
v50130
251440

604
004

202

204
984

892

204
004

02

11=JUL=77

e1¢
84

002

ve7

202

284

002

12311 PAGE 55
SUBROUTINES
CLELD]
8980
99089
012328 ©9100
ov1372 09208
»9300
012320 09490
0950y 1853
#9600
89309
020115 20400  EM1g
046501 0@508  EM2:
046517 ©0B688  EM3:
92012¢ 00708  EM4:
042444 0080@  EMS:
04644¢ VU908  EMT:
v44522 e@1ves  EMie:
42583 ©1108 EM113
742505 ©1200 EM12:
52116 91300  EM33;
01409
941505 ©1500  DH1:
©41505 V1608  DH2:
p36185 91790  DH3:
v1808 L EVEN
91908 .
92000  DT1:
02100
22200
#2300
02400
¥2500
02600
v270e  DT2:
v2800
82999
03000
03108
03200
03300
v3490 DT33
03500
03680
03700
»38eQ
03999
04000
24108 DT4:
04200
04300
04400
94502
V4600  DT5:
64708
04800
P499g
12:11  PAGE 56
" SUBROUTINES
¥5000
BS104  OTT:
05200
65300
05409
05509
05608
85700
p5808  DTi0:
#590¢
060Re
096100
06200
w6300
06400
06508 DT11:
26602
V6708
0680¢
06908
vI088
67188  ,ERRTAB:
87200 ‘
v7300
27400
87598  EML
©7686  DHY
©776@6  DT3
67809  EM2
v7900  DHi
08v8d  DTY
PELOB  EML
0820¢  DHY
©8306 DT2
¥840¢  EM3
¥850¢  DH1
v86Pd  DT3
#8788 kM4
¥BYsy  DH2
#8948  0T4
WoUsd  EM4
©910¢  DH2
¥92¢¢ DTS
v9300  EMS
©9409  DH2
9950¢  DT4
»9600 1]
¥9Tv0 ]
#9898 @
69903  £MT
19090 DH1
12194 UT?
19200 L4110
10309 DH2
14402  DT4
10588 LMIL

PAGE?
3 THE ROMMAP POINTER TO FOINT TO ELIHER ThE HIGH OR
;LOW SPEED MICRO=CODE,
MOV $LOMAP,ROMMAP  ;LOAD POINTER TU LOW SPEEU
BIT #BIT1,STAT3 jCHECK STATUS TABLE -
BEQ 18 sBR IF LOW SPEED
MOV $HIMAP,ROMMAP  ;LOAD PUINTER TO HIGH SPEED
RTS PC s RETURN B -
«ASCIZ <377>/CRAM DATA ERROR/
«ASCIZ <377>/CRAN DUAL ADDRESSING ERROR/
.ASCIZ <377>/CRQM DATA ERROR/ :
+ASCIZ <377>/JUMP ERROR/
LASCIZ <377>/0DT ERROR IN IBUS® REG1g/
JASCIZ  <377>/10P MAR TEST/ )
LASCIZ <377>/BR RIGHT SHIFT TEST/
«ASCIZ <377>/RECEIVE DA1A ERROR/
«ASCI2 <377>/FREE RUNNING ERROR/
oASCIZ <377>/CONTROL OUT ERRUR/
oASCIZ <377>/EXPECTED FOUND ADDRESS/
«ASCIZ <377>/EXPECTED FOUND/
«ASCIZ <377>/ BEL4 SEL6/
3
BYTE 6,4
SAVR2 .
BITE 6,4
SAVR4
JBYTE 4,2
SAVRY
3 -
BYTE 6,4
SAVRS
LBYTE 6,4
SAVR4
BYTE 4,2~
SAVRZ
+BYTE 6,4
SAVR5
«BYTE 6,4 - .
SAVR4
BYTE 4,2
TEMP3
2
+BYTE 3,7
SAVRS
+BYTE 3.2
SAVR4
2
LBYTE 6,4
SAVRS
BITE 6,2
PAGE?
SAVR4
3
LBYTE  3,1¢
SAVRS
JBYTE 3,4
SAVR4
JBYTE 4,2
SAVR2
3
BYTE 3,7
SAVRS
JBYTE 3,4
SAVR4
JBYTE 6,2
TEMP3 .
2
JBYTE 6,4
TEMP3
WBYTE 6,2
TEMP4
[
[}
[
JHLT 1
$HLT 2
THLT 3
$HLT 4
JHLT H
JHLT 6
$HLT 7
JHLT 11
$ULT 12

0262

8263



DZDMG  MACK{1 35(1046} 11-JUL=T77 12:11 PAGE 57
DZDMG,P11 22-APR=17 ¥9:29 SUBROUTINES
©27786 27342 19600  DH1
£27718  £27552 10720 0130
©27712 327273 10809  EM12
B27714 ©02000 18960 @
027716 00800 11009 o
027720 ¢27273 11160 EM12 -
27722 27374 11206  DH2
827724 p27522 11388 DTS
€27726 ©27317 11460  EM13
©#27730 827415 1150¢  DH3
wv27732 E271578 11602  DT11
11709
118935
€27734 11968  CORMAX:
o2t 12406  LEND
DZDMG  MACY11 3%(1046) 11=JUL=77 12111 PAGE 59
DZDMG, P11 22-APR=77 £9:29 CROSS REFERENCE TABLE ==
ADRCNT= 004373 875# 915% 9242
AUDONE 203324 569 608 613 6594
AUSTKT 1592446 568% 663
AUTO.S 918512 526 1368%
BINWRD BB4714 965% 9685 969 10064
BITa = ©deudl 95¢ 1155 1156
BIT1 = uuBoG2 944 531 1149 1155
BITiv = #8202 85¢ 1513 1524 1716
BIT11 = wJd4v00 844
BIT12 = @1¢0¢9 83¥ 1464 1543
BIT13 = 920000 82% 1467 1516 1547
BiT14 = $4¢3092 81t 781 1478 1480
BIT1S = 100000 8o 485 572 575
2022 2879 2136 2193
BIT2 = 990004 934 531 712 1156
B1T3 = @0Vl 928 1549 1556
BIT4 = @482 91s 1139 1162 1164
BITS = BHYO4G 98¢ 1661
BIT6 = PRB1UG 89% 1144 1145 1551
B117 = 006200 8Br 1145 1265 1661
BIT8 = 5¥d30Y 87¢ 1523 1538 1540
8IT9 = @140 26f 1521 1523 15335
BH 907454 1187¢ 1492
BRLVL 12252 1617 1627 1635 164712
BRW #3732 718 8048
BRX 823732 719 805%
CHRCNT 994712 963 966 970 986%
CKSwR 07626 512 719 811 1926
CKSWR1 #97666 1225¢ 1237
CKSwE2 @@7700 1228%
CKSWR3 #7704 1238%
CKSWE4 9P7712 12318 1239 1246
CKSWRS  ¢18014 1213 1220 12558
CLKX 921242 171
CLKALL p26656 1858 1871 1804 2312
2499 2512 2544 2557
CNERR  p87277 626 1187¢
CHTI.MA 9081792 196 364 484 496
CNVRT = 124411 233 623 738 T40
CONERR 887223 621 1187#
CONN P11 11874 1469
CONTAB  pu2776 630 6438
CUNVRT= 183410 2314 513 029 1076
CORMAX  £27734 27341
CRAM £06606 11874 1438
CREAM 131320 195¢ 483%  1289% 1292
Csk BoeS1e 1187¢ 1395
CSRMAP 219514 13704
CYCLE 010260 720 701 762 1280¢
DATABP #5216 1819% 152 1074 10774
DATACLZ 144415 2418
DATAHD ©45204 1048%  1e7¢ 10738
DELAY = 134413 237
DEVALR 41370 R7T» 91z 922
DEVTAK  $¢30310 583 (17
DHY #2732 PARTTY

FHLT

JHLT

$HLT

sHLT

1156
1816

1719
1547

596
2250

1553
FE-1-H

10044
1212

2325
2576

488
742

1391

1292+

13

14

15

16

USER SYMBOLS

1449
2718

1558
599
2308

1558
1564

1005

2338
2602

1293
744

1296

1532

1451
2366

1561
1628

237
2615

1869

1545

1519
2424

1564
i6ez

2383
2628

1062

27117

1712
2482

1622

2396
2645

(1122

2729

1824 1854 1911
2540 2598

2428 2441 2454

1228

PAGE:

PAGE}

1965

2486

2264

0265



DZDMG

MACYL1 3(1046)

t1=JUuL=~77

12:11

PAGE 64

CPUSS REFERENCE TABLE =-= USER SYMBOLS

1289

612+
1155#
13898
1181

1316

1294

647
1156%

1568%
1311%

1376+

765
1162%

1569
1312%

CROSS REFERENCE TABLE =« USER SYMBOLS

DZDMG, P11 22-AFx<77 09:29

(D] ©27374 2734

DH3 27415 27349

DISPLA ©9122¢ 142¢ 498# 504% 735+

DISPRE #0d174 1283 504

UMACTV  ud1366 1R9% 521 676% 677

DMCM Ha7320 634 11874

DMCKo? 41549 279%

DMCRoL 91510 2084¢

DMCRA2  ©#1520 2891%

DMCRO3 €81530 294¢

DMCRY4 ®01540 299

DMCRYS #PA1550 3048

DMCRY6 £91560 309¢

DMCKQ7 @91572 3145

DMCREQ® 001600 3194

DMCR11 ©£R1610 3244

DMCE12 921620 329+

DMCR13 381630 334¢

DMCR14 £01640 339¢

DMCR1S &91659 3444

DMCR16 ©81660 3493

DMCELT 691678 354¢

DMCSR  ¢a1424 2624 568% 602 6aT*
1356 1740

DMCSKH 681406 2638 1144%  1145%  1149%

OMCIL  B1410 264%  1309%  1310% 1311

DMNUM  PD1313 190% 479 151 1374%

DMPO4  pU1412 2658 1133+ 1139 1176

DMPU6  £01414 2668 115¢%  1313%  1314%

DMRLVL 991376 2594  1316%  1317% 1318

UMRVEC 441374 258¢ 768 1299+ 1390+

DMS19¢ 881592 2804

DMS1V1 821512 285¢

DMS142 591522 290

DMS103 w01532 295%

DMS1pY 881542 3004

DMS195 ©81552 3054

DMS106 ©61562 3104

DMS197  @¢1572 3154

DMS11¢4 201602 3204

DMS111  PB1612 3254

DHS112 ©01622 330

DM5113  ©91632 3354

DMS114 e01642 3404

DMSI15 ©21652 345¢

DMSt16  Bs1062 3504

DMS117 621672 355%

DMS200 621524 2814

DMS291  B21514 2861

DMS292  PP1524 291%

DM5243 ¥41534 2964

DMS20%  ©91544 3014

DMS2¢S  B#1554 306%

DMS246 331564 3114

DM5207 091574 3163

DMSz1v  wo1604 3219

DEIDMG  MACY11 37(1846) 11=JUL=77 12311 PAGE 61

DZDMG, P11t 22-APR=77 89:29

DMS211  ©21614 3269

DMS212 2¢1624 3319

DMS213 291634 336%

DMS214 91644 341¢

DMS215 Wo1654 3464

DMS216 #1664 3519

DHS217 ¢d1674 3564

DMS3Ay  #91506 2824

DMS301 881516 2874

DMS342 ©21526 2924

DMS303 291536 2974

DMSIed4  PO1546 3024

OMS3vS  PA1556 T

DMS3p6  LD1566 3124

DMS387  E01576 3T

DMS3ty 121606 3224

D¥S311  @21616 327¢

DMS5312 401626 3328

DMS313 21636 3374

DMS314 901646 3424

DMS315 001656 3471

DMS316  Pe1666 3524

DMS31! 621676 357

DMTLVL ©01402 2614 1329%  1321s

DMTVEC E21429 262% 1318+  1319% 1320

DM, END 1921700 3594 1372

DM, MAP pe1520 195 278% 483 536

DONE ©v3734 784 786% 806%  1216%

0T 27436 27341

OT1w £27552 2734¢

D111 c2757@ 27344

012 ¥27454 27348

D13 ©27472 27341

bT4 027519 27348

DTS 827522 2734¢

DT? 827534 27344

EMy 827¢40 27344

EM16 ©27222 27344

EM1] 027247 2734

EM12 v27273 27344

EM13 ©27317 27342

EM2 827061 27344

EM3 €27115 27342

EMg $27136 27344

Em5 v27152 27344

EM? 827204 2734

ERCTVO LB1724 366%

ERCTAL ©3t719 3694

ERCTV2Z &9d171% 3724

ERCTA3  {0172v 3758

ERCTA4 401724 3780

ERC195 1739 o1

ERCTv6 ~A1734 3848

ERCTaT  e0l1748 3871

EPCT14 21744 364

EHCT11 421750 393¢

546

662

1299

1577*

802
1164%

1578
1313

1292

1583%  1584% 1588

1094 1117 1163
1307% 1388+ 1309
1582

1376 1375 16¢S

1613

12968+

PAGE!

1307

PAGES

0266

2267



1305+
1837+

1483
?
1478

1856

2050%
2305%
2555%

10364

1967

lﬂﬁi

1293+

1850

1482
1655¢

1801*
20876k
2323%
2568%

1124¢

2024

11874

1297

4
i
"CROSS REFERENCE TABLE == USER SYMBOLS

964+

SR .

x

1451

1851%
2094+
L2336+
i 252;!

2091

1328

"CROSS REFERENCE TABLE == USER S!’BOﬂG

208 MACYLY 33€1846) 151=JUL=T7 12311 PAGE 62

DZDMG, P11 22=APR=77 89129

ERCT1Z 601754 3963

ERCT13 821762 399%

ERCT14 ©€21764 4021

ERCTIS @21772 425:

ERCT16 £081774 40814

ERCT17 992000 4118

ERR 822700 592 618% 622

ERRCNT 881232 1635 747 774 io87#*

ERRFLG %21325 202¢ 481 % 7338 T95%

ERRMSG ©25172 1847% 1065 1268% :

ERRPC 002770 624 6403 .

ERTAB2 225222 1262 189738 :

EXIT = 2390205 96%

EXITER 25252 1082 18687%

FLOAT 902536 585% 591

FY 802566 5944 605 609 615

HALTS  ©o5222 1033 1079%

HILIM 904366 876% 983 921% .

HIMAP 216322 1670% 2719 273y

ICOUNT w¥1222 159% 793 798%

INBUF 907502 846 882 12023

INCHAR #1020 1231 1259¢

INIFLG 991324 2014 507 527 534%

INSTERE 104484 223# 897 ’

INSTR = 124493 221% 1329 1381 1394

INSTK2 £04166 853 865¢

INTTY  ©12266 1414 1434 1444 1454

KMCH ©¥07330 637 11874

LIMITS 204314 892 9034

LINE ©a7216 1187# 1483

LOBITS w4372 878 97 923¢ 924

LOCK 901225 158# 797% 81¢ 816
19809+ 1993# 2019% 2037%
2221% . 2247%  2265%  2278%
2479% 2497  2519%  2537%

LOKFLG 01326 2031

LOLIM 294364 875% ses 920¢

LOMAP  ©12322 16674 2716 2728 .

LPCNT  $01224 1664 792% 793 796%

LSTERR £¢1234 164# 49g% 732¢ 1634

MAPCK  ¢27612 1711 1806 1856 1913
2484 2542 2688 2723%

MASKX  B21244 172¢ ’

MASTEK 806142 1058 11872

MCRLF 205672 831 954 1954 1055

MCSRX 626872 737 1187#

MDATA  B37544 984 994 12044

MEMLIM 91304 1883 700%

MEPASS 905733 736 1187%

MERRPC  €26217 1061 11874

MERRX  ©36117 743 11874

MEKR2  £25766 1187¢ 1598

MERP3  €06905 673 1187¢

MILK po1322 196# 484 745 1288%

MLOCK  €06043 714 11874

MNEW 696144 668 11874

DZD¥G ~ MACY11 3¢4(1946) 11=JUL=77 12311 PAGE 63

DZD™G,P11 22-APR=77 09:29

MoDU ©2e6784 1187¢ 1453

MPASSX £36126 741 11874

MPFAIL 825675 1121 1187%

MaM 205666 861 11874 1352 1427

MR ¥25755 723 11874 1346

MRESET= £04009 961

MSTCLRZ 184112 235F 1126 1738 1739
2307 2365 2423 2481

MTITLE 201904 1361 S11

MISTH 06139 1059 11874 1330

MTSTPC €£06031 1187%

MVECX  gv61€2 739 118714

NEXT 01216 1574 799 1092 1686%
23189%  2246%  2304%  2362%

NOACT 07154 523 1187¢ 1282

NODEV 202674 577 o16%

NUM 696459 1187¢ 1382

0K ©02646 603 6108 639

ONE €21302 1874

PACTY4 21702 365¢

PACTd1 €v1786 368%

PACTY2 ©91712 371

PACT#3 €01716 3742

PACTA4 #61722 3774

PACTOS @01726 3803

PACT¢S @01732 383s

PACTAT €41736 386#

PACT18 we1742 389#

PACTI1 081746 3921

PACT12 61752 395#

PACT13 €81756 3931

PACT14 41762 401t

PACTIS £91766 49044

PACTL6 BA1772 1878

PACT17 641776 4104

PARAM = 194505 2258 1331 1383 1396

PARAPL  HBII3S 85i# 838

PARBIT= {4£90900 963

PAREKR (94319 884 896 888 8974

PASCHNT 401234 1628 Tidn 738 746

PERFORz €81537 96#

PETAB 35130 1122 t124%

POPPs = 12620 72¢ 1086

POF1SP= (45726 709

POP2SP= +22¢2¢6 748 (T3

PrIO $€6517 1187¢ © 1413

) = 177776 63 al6¥ Ti1e 1617+

PUSHKYZ y 10046 718 1083

PUSH1S= ©£25746 698

PUSH25= (24416 73¢

UV ELG 91327 w4 462% 152% 190

RESKEG  £45224 1975 10734

RESTAR 45350 1108 11142

RESTRT £33534 749 753 To1s

RESYS = 1141987 2298 1el8

RETURN < at214 15648 ey 128% 124

1437

1803
2539

17089%
2420%

1495

904
771

1627+#

Tt

1447
1853
2597

1736%
2470+

1484

996
1304+

199 4%

1462

1919

1800
2536%

1493

908

B3

1123¥

1869%
2107+

12363%

2613+

2138

1398

1476

1964

1850%
2594%

12N

1882%
2133
2381%
2626%

2195

2021

1907+

EE7E o)

1908
2151+%
2394#

2252

2078

1961%

1427

1925+
2164%
2421%

2310

2135

2018

4 3A5%

1937¢
2190+
2439+

2368

2192

2075%

4% S

PAGES

PAGE:

5263

1962%
2208%
2452%

2420

8269

2249

2132%
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DZDMG

MACYLY 3£(1446)

11=JUL=77

DZDMG, P11 22-APR=77 @99:29
ROMCLK= 121414 239¢ 1134
1872 1674
1985 1996
2119 2112
2226 2255
2371 2373
2489 2599
2616 2618
2696 2764
ROMDAT 126750 1863 1876
2101 2114
2343 2375
2607 2620
ROMMAP 12320 1665¢ 1715
ROMNUM 822360 1688 1691%
ROM3 622362 1690 16948
RUN 91316 193¢ 485%
SAVACT po1312 1918 671
SAVNUM  $81314 192# 479%
SAVPC  £41276 185¢ 622+
SAVRD  £01269 178# 938
SAVR1 601262 179¢ 628%
SAVR2 23264 189+ 936+
SAVRI  £01266 181% 935+
SAVRY 301270 1824 934s
SAVRS  (d1272 183# 933»
SAVSE  #01274 184#
S5AV@5 = 124406 227¢ 1038
SCOPE 2 13440¢ 215% 1692
2349 2407
SCOPL = 12441 217¢ 1828
20962 2093
2322 2335
2567 2549
SETBRE 926674% 2083 2096
SETEP1L 26702 2149 2153
SETBKY £2671@ 2197 2210
SETBF7 26716 2254 2267
SETC 926721 1969 1982
SETZ £26742 2026 2039
SKIp 92632 573 STe
SOFTSY 710052 1229 12684
SPACNT= 04713 964% 988
SPEED  wd7340 11878 1440
STACK = 01209 644 477
STAT $01240 170%
STATL 01366 2514 1301
2366 2424
STAT2  ®61378 2521 1302%
STAT3 221372 2538 13a3%
STRTSW 01236 169¢ S13%
1601
sVUS n34492 933¢
SWFLG 210016 480+ 825
SWMES  9R7205 11874 1227
SWMESL €£27215 1187¢ 1230
DzDMG  MACY1) 3u(1046) 11=JUL=77
DZDMG,P11 22=APR=17 89:29
SHR fv1292 143¢ 497w
1e81 1088
SWREG  w#d1T6 129% 543
SwWoE = BIVAUL 454 517
Skel = 220Va2 44 721
Sw22 = 200004 43¢
SWO3 = pruelo 42+ 666
Shod = ¥IU20 a1
SWES = ¥VE10 48
SWoe = wselov 399 1152
SWp? = P0d200 38¢
SWoYd = DGD400 37¢ 1088
SWe9 T Ré1922 364 812
SWis 3 92999 358 1090
ELTE R I PY-1-) 341 788
SW12 = 519909 kX1 827
SW13 = 4200690 329 1032
SW14 = 24peon 311
SW1S = 16vned 3o
TEMP 51416 271 971
TEMP1  p61246 173# 537#
TEMF2 901259 1744 5384
TEMP3  €01252 175% S540%
1826% 2734
TeMPd 201254 176% 541%
TEMES ©01256 177 S4z%
TIMEF 2= 104416 2431
TKCSR  ¢¢1204 148¢ 848
TEDBk 021206 149¢ ese
TLAST 3 €26462 1358 26404
TPCSk 201219 1504 832
TPDBF 981212 1518 834%
TRPOK  B0473¢ i6i7H
TSTNO  ©o1226 161# 491 %
1968+  2017%
T511 822322 1337 1355
IST1¥ 624132 1961 20174
15111 924326 2018 29744
TST12  g24522 2075 2131
TSTL3  w24716 2132 21884
TST14  nw25112 2189 2245%
TST15 125386 2246 23638
TST16  §25502 2304 23614
T5T17 25676 2362 24198
TST2 022764 1686 1798¢
TST28  w26€72 2420 24778
TST2l (26266 2478 2535¢
TST22  ¢20362 2536 25939
TST23 = ananws U 2594
18T3 £23052 1709 17350
TST4 va3leu 1736 1799#
TSTS ©¥23362 1800 16491
1516 923556 1852 199614
TST7 w2313h 19027 19621
TTST 823612 715 Tiew
TROBANS 31902 ] Sow

12311

12111
"CROSS KEFERENCE TABLE ~- USER SYMBOLS

1179
1915
2429
2154
2270
2397
2515
2648

1931
2171

2433

2731+

1294

1581+
1999

1837
2581
1894
215@
2393
2638

6864

1116
1854
2598

519

1257

513
1212

1160
1614%

627

1402
1393

1655
1219

1262
1264

1334
2188%

PAGE 64
CPUSS REFERENCE TABLE
1137 1174
1485 1887
1998 2027
2141 2143
22517 2268
2384 2386
2502 2513
2629 2631
1889 1919
2145 2158
2388 2401
2633 27098
1808 2728%
16938
1286+ 1287+
1588%
T748% 751%
642 929+
943 2734
937% 944
945 2734
946
947 2734
948 2734
1724 1765
2465 2523
1868 1881
2106 2119
2348 2380
2612 2625
2109 2657+
2166 2665¢%
2223 2673%
2280 26819
1995 2689%
2052 2701%
597 6po
991%  1005#
690 19893
1712 1804
2482 2540
2717 2729
S16+ 17
1224+ 1251+
PAGE 65
499 593+
1090 1152
1212 1270
1377 1601
1323 1347
1827
1118+ 1119»
1189 1613%
1191
566% 618
1195 1399
1197 1380
1214 1259
856 1217
454 1829
B56% 1031%
1102 1130
2074 2131
1685%
26490
718% 719»

1828

1744
1917
2040
2156
2281
2399
2545
26590
1943

2202
2446

1895
2639
1924
2163
2406

1911

529

671
1250%

1165%

1193
1408
1599
12061

1658
1660%

1341
2245+

w= USER SYMBOLS

1746
1927
2042
2167
2283
2429
2547
2652

1974
2215
2459

1949

1936
2176
2438

1965

531

676

1171%

1386

1411

1657

1343
233+

1748
1929
2053
2169
2313
2431
2558
2660

1987
2228
2491

2006

1948
2207
2451

2022

665

781

1183

1389

1487

1685+
2361%

1756
1939
2055
2198
2315
2442
2569
2668

2000

2259
2504

2063

1979
2220
2464

2019

712

T8

1501%

1499

17v8%
2419%

1758
1941
2084
2200
2326
2444
2571
2676
2031

2272
2517

2120

1992
2233
2496

2136

721

812

1821+

1496

1735+
2477«

2117

2005
2204
2509

2193

1323

827

1823+

1499

1799+
2535+

1859
1972
2097
2213
2339
2457
2603
2692

2057
2317
2562

2234

2036
2217
2522

2250

1347%

1027

1824+

2734

1849+

T 2593

PAGE: ©27¢

1863
1983
2099
2224
2341
2487
605
2694

2088
2330
2575

2291

2049
229
2554

2308

1377

PAGE: 8271

1032

1825%

1906%



DZDMG MACY11l 3¢6(1v46) 11=JUL=77 12:11 PAGE o6 PAGE: 0272

DZLMG,P11 22-APKR=77 09:29 CROSS REEEKENCE TABLE == USER SYMBOLS

IYPDRT 205246 1053 1871 10748 .

TYPE = 123492 2194 511 523 535 629 625 633 636 608 673 714 723 136
737 739 791 743 831 844 863 954 9v4 1054 1955 1058 1059

1261 1963 1067 1872 1121 1227 1239 1282 1328 1346 i3s52 i39¢ 1412
1426 1429 1436 1439 1446 1452 1461 1468 1475 1598 1690

TYPMSG 05106 1051 16542

VEC + 36526 11878 1404

VECMAP £1201@ 1589 16414

WHICH  ¢12002 1392 15974

WRDCNT 904719 962% 995%  1uY3s

WRKO,F 805174 1066 10694

XBX BU5200 1028 10306 1432¢

XCSR ©v93546 738 763%

XERR ©8357¢ 744 7724

XHEAD  €906224 535 11874

XLOC 803022 593# 6114 614 645 6583

XPASS  @03562 742 7694

XSTATQ ©7454 544 11871

XTSTN 95333 1960 1100%

XVEC 003554 740 7662

ZERO 221380 1864#

SCOD = wwesen U 1 :
SCRAP = 177777 11 1673% 1676 1681%  1694% 1697 1704%  1725% 1728 1731#  1766% 1769 1795#

18384 1841 1845%  1896* 1899 1902%  1950% 1953 1956%  2007¢  201@ 2013%  2064%
2067 26798 21218 2124 21274  2178% 218y 2184%  2235&¢ 2238 2241%  2292% 2295
2299%  2350% 2353 2357% 2408+ 2441 2415%  2466% 2469 2473%  2524% 2527 2531#
25824 2585 2589¢ .

SENDAD $93522 123 509 755% 1879

SN = 600022 19 1673 1681 1683 1688F 1694 1704 1706 1711% 1725 1731 1733 1738
17394 1766 1795 1797 1803 1804% 1838 1845 1847 1853 1854% 1896 1982
1024 1912 19118 195¢ 1956 1958 1964 1965% 2007 2613 ' 20i5 2021 2022%
2064 2079 2072 2078 2879% 2124 2127 2129 2135 2136¢ 2178 2184 2186
2192 2193% 2235 2241 2243 2249 2250% 2292 2299 2301 2397 23p87 2350
2357 2359 2365 2366% 2408 2415 2417 2423 2424% 2466 2473 2475 2481
2482% 2524 2531 2533 2539 25404 2582 2589 2591 2597 2598%  264p%

sS 3 puod24 1+ 1686 1688% 1709 1711% 1736 1739¢ 1800 18044 1858 1854% 1997 1911%
1961 1965% 2018 2022¢ 2875 29798 2132 2136% 2189 2193% 2246 2250% 2304
23087 2362 2366¢ 2420 2424% 2478 2482% 2536 2540% 2594 2598%

Sy = P06017 1t 2074 215 217% 219¢ 221¥% 223% 225% 227¢ 229% 231 233¢ 2354
2374 2394 2414 243% 245#

. = 927734 1084 109 112% 119¢% 1244 127¢ 131% 135¢% 137# 189% 190# 191% 192¢
2724 2774 279¢ 280¢ 281% 282% 2044 285# 2868 287# 289% 290¢ 2914
292¢ 294% 2954 2969 297# 299% 300¢ 3014 302% 304% 305# 3g6# 307#
3094 310 311# 312¢% 314% 315% - 316¢% 317# 319% 320% 321% 322% 3244
3254 3264 327# 329¢# 330 3314 332# 3344 335# 336¢ 337 339# 340¢
3414 3424 3448 345% 3468 3474 3491 350¢ 3518 352# 354% 355# 356%
3574 515 525 657# 675 1110 1120 1168F  1203%  1205%¢ 1260 1263 1284
1378 1422 1542 1546 1593 1624 1656 1659 i

JBEGIN $83152 6924 :

«CNVET ©04472 234 955#

«CONVR $04466 232 9544

JDATAC 865552 242 131597

JELAY 05436 238 11324

.EOP 003364 7312 2594

+ERKTA 927602 1646 2734%

WHLT 324752 115 10264

DZDMG  MACY11 39(19046) 11=JUL=77 12311 PAGE 67 PAGE: 9273

DEDMG,P1) 22-APR=77 29:29 "CROSS REFERENCE TABLE == USER SYMBOLS -

JINSTE €0415% 224 8614

JINSTR @04050 222 8401

JINS11 984870 8444 864

+MSG 924072 842+ 845#

JMSTCL 295466 236 11434

PARAN  B64iT3 226 28728

PFAIL 605336 113 478 1107¢ 1115

JRESJS 004434 239 943#

ROMCL  §v5524 240 11482

«SAVOS 004374 228 9294

.SCOPE 83576 216 719%

+5COP1 0083736 218 g11#

STAET €22082 132 4763 492 1247 -

TIMER 25615 244 1170%

+TRPSR 884716 117 10143

.TRPTA 901339 214¢ 1019

+TYPE 063766 220 822+



DZDMG MACYI! 3p(1d46) 11=JUL=77 12:11 PAGE 69 PAGE: @274

DZDHG,PLY 22=kPR=77 09329 CkO5S REFERENCE TABLE == MACRO NAMES

DMEND 1 728

DMFRNT 1

HLT 5¢ 1754 1764 1827 1667 1889 1893 1923 1935 1947 1978 1991 2004 2035 2048

2061 2892 2185 2118 2149 2162 2175 2206 2219 2232 2263 2276 2249 2321 2334
2347 2379 2392 2495 2437 2459 2463 2495 2508 2521 2553 2566 2579 2611 2624

2637
$AUTO 1 547
SBRRSH 1 1728
$BUFFE 1t 1199
SCOMP 14
SCRAM 16 1693
sCYCLE 1r 127
SEOF 1 725
SFINI 1% 2649
SGETPA 1
SHEADE 1
saump 1t 1838 1896 1950 2007 2064 2121 2178 2235 2292 2350 2408 2466 2524 2582
SMARHI Y]
$MOCK 1
SMSG 1t 1187
SPFAIL 1+ 1103
$QUEST 11 1383 1394 1403 1482 1491
SRAMCL 1 13
$RCLK 1t 1134 1137 1174 1179 1744 1746 1748 1755 1758 1814 1859 1861 1872 1874

1885 1887 1915 1917 1927 1929 1939 1941 197@ 1972 1963 1985 19%6 1998 2027
2029 2049 2242 2053 2055 2084 2p86- 2097 2099 21180 2112 2141 2143 2154 2156
2167 2169 2198 2200 2211 2213 2224 2226 2285 2257 2268 2270 2281 2283 2313
2315 2326 2328 2339 2341 2371 2373 2384 2386 2397 2399 2429 2431 2442 2444
2455 2457 2487 2489 2509 2582 2513 2515 2545 2547 2558 2569 2574 2573 2603
2605 2616 2618 2629 2631 2648 26590 2652 2669 2668 2676 2684 2692 2694 2696

2708

SROMNU 1 1673

S$ROMRD 18 1766

$5CoPE 1% 775

$SIMBC 1

$SOF TC 1 1207

STRPDE 1 215 217 219 221 223 225 227 . 229 231 233 235 23 239 244
213

STSTN 15 1683 1706 1733 1797 1847 1904 1958 2015 2072 2129 2186 2243 2301 2359
M7 2475 2533 2591 ’ )

SVARIA 1 134

sxz 1+ 1673 1681 1694 1704 1725 1731 1766 1795 1838 1845 1896 1902 1950 1956

2097 2013 2064 2078 2121 2127 2178 2184 2235 2241 2292 2299 2350 2357 2408
2415 24066 2473 2524 2531 2582 2589 ) : ’

. ABS, ©27734 oge

ERRORS DETECTED: ®

DZUMG,VZDMG/SOL/CRt _IPLUTL,DZDMG
RUNeTIME: 10 13 1 SECONDS
RUN=TIME RATIU: 187/24%6,8

CORE USED: 21K (41 PAGES)



