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Abstract

ABSTRACT

This 2lagnostlg Progran |s deslgnag

eomprahens|ye check of the POP=1i/40 and PDP=11/45
processors, The program executes each Instructlon
In ail address modes and Includes tests for traps

and the Teletyne Interrunot sequence, Tha

reifoeatss the test oode throughout memosy Zwel24K,

1f selscted, thae pProgram may be relocated
of the avallable dlsks,
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Reaulrements

CHAPTER 1
REQJIREVENTS

1.1 EQUIPMEN?

PDPe11 Faml|ly Central Processor w~lth 8K memory,

1.4£,2 ostlonal Equiomant Used
1, KWileP (Programmable Cicocx)
2. KWilmlL (LTne Freguancy Clack)
3, Al| parlty memory optlons
4, KTiiwC,D (11,42, 11/45 “enory Management)
5. RK1ii, RFli, RP11, RS83/4, RC11
6, KJ=11 (11740 Stack Limit)

7. EIS (11/49 Extended Instrjction Set)

1.2 STORAGE

The nrogram loads Tnto the flrst 6< of mamery, and runs In all memory
texclusive of loaders),

1.3 PRELIMINARY PROGRAMS

Nonme,
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Loadlng and Starting Procedure

CHAPTER 2
LOADING AND STARTING PROCEDURE

Load the program using the Absotute (oader, 1? consocle TTY |3 a
serlal device (LA30S, VY05, ete,), flller characters are required.
pDescsit Tnto locatlon 1282 (FILLS) a 8 (%¥he f1iier charaeter) and
loeatlon 1883 1l(octai) (the fliler count),

Load Address = 200
Press start,
Set operating swltches

Contants of OPT,CP |s tyoed on flrat pass (see Chant 7)
tInTtlal load)

Pass count |3 printed after each pass (se® Sectlon 5.5)
"DCQAKC DONE" |s printed when done (see Sectien 6.1),

1f no consale TTY Ts avallable, Set SWiS=i (HALT ON ERROR),

2,1 ACT11 QPERATION

1f thne orogran Is runm In gulck verlfy node, no subtest lterations are
performed,
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swltch Settings

CHAPTER 3

SWITCH SETTINGS

SW1% HALT ON ERRQR

SWi4 LOUP SUBTEST

SW13 INHIBIT ERROR
PRINTOUT

SW12 [MHIBIY
RELOCATION

SWit IMHIBIT SuB=

TEST ITERATION

SW1? RING BELL
0't ERRQR

SW9 [MHIBIT
RELNCATIONM

SW8 LOAD POP=11/45

SH7«9 MICRO BREAKm®

This swlitch when set wlll hait the
processor when an serror s detected,
The °C+2 and the current status at the
tine of the error Is stored on the stack
(R6), 1f thls switch [s set befors an
error |3 detected, the program halts as
descrited above, The progran may be
halted after the error typeout gccurs by
setting SWi5 after tme typeout beglins,

This swaltch when set |ocops the current
sudbtest runnTng regardless of error,

This sWltch when set Inhiblts the error
printovt,

This swlitch when set causes ths program
to be executed only Tn the flrst 8K of
memory, ThTs swltch cannot bs set whan
the oregram s running,

This sWltch when set Inhiblts subtest
ralteration, Norma|ly each subtest |8
exscJdtad 8 tTmes befare the next subtest
1s ryn, Settlng SWii causes sach tast
to Dbe executed once before starting the
next subtest.

This swltch when get will ring the bell
when an error |s detected,

This sWltch when set Inhlblts relocatlon
of tne pFogram abova 28K,

This sWltch when set |oads the micro
breax reglster with the value set Into
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REGISTER SW7=2 at the beginninag of each subtest,
SW7 INHIBIT E'D OF This swltch when resgt Inhlbits the end
PASS TYPEQUT of pass tymecut {The Quick Brown
Fox,ved,
SH6 I'HIBIT CLOCK This swliteh when set w!ll turn the
I'ITERRUYPTS cloox(s) off,
SW2S E"'ABLE RELOCA~ Thls swltch wil! cauase program

TION VIA ALL relocation via all avaljable dlisks Round
AVAIL, DISKS Robin style: l,e,, fTrst relocation via
CP; then RK, RF, RP, etc,

SWp4e ENABLE RANDOM 1t not enabled all disk relocation
DISK ADDRESS  transfers bealn at dlsk address 2,
SELECT]ON FOR
RELOCATION

SWp3 ENABLE RELOCA-
TION VIA 1/0
DEVICE

SW@2-SWAPY DEVICE CODES These switches whan set cause the
program to relocate the test code using
the device specl!?led below!

Value Device

cP

RK

RF

RP

RC

DO NOT USE
RSQ4

cP

NOWLEANNPFP R

NJTE

When relocating via an 1/0 device, set
in the value to select the deviece then
set switech 3,

371 11/45 DISPLAY REGISTER

The pass count |s dlisplayad in Dbits 2é-P2, The sectlien number IS
displaved 'n blts 26=83, The most signlflicant byte of the basse address
{contents of FRSTAD) of the sSeotliom of code belng exscuted I8
dleplaved In blts 15=08, When memory management |Is enabled the
oontents of KIPAR2 s dlsplayed, KIPAR2 ocontalns the 2ase page
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SwYiteh Settings

address of the code balng executed,

NITE

The RF11 Data Suffer Reglster also
displays the above InformatTon 1f the RF
Ils selected,



PDPe11/47 AND PDOP=11/45 INSTRUCTIONV EXERCISER Page 12
Errors

CHAPTER 4
ERRQORS

1t an error ls detected, the prooram w!!l| %rap to the Error Handlling
ReutTne (ERROR), 1IFf aerror tyneout Is enabled, thTs routine will type
the PC and the processor status at the time of the errer, Also, (If
reaulred), the orlgimal PC (where the PC was relogcated from),

4,1.1 Error Printout Format (CP Error)
PASS # AAAA VPCsBBBBBB PSWsDDDDDS
ar
PASS # AAAA VPCsBBBBBB PSWaDDDDDO RPC=CCECCC
or
PASS # AAAA VPCeBBBBBB PSWsD0ODDDD PPCe=EEEEEE

wheret VPCavirtual PC
RPCaPC of orlglnal code
PPCaPhysTcal PC
AAAAZPASS COUNT
BBBBBB=YTrtyal PC at the tIme of the errar
ccccltCaPC of the orlglinal code relocated
DDDDB=PSW at the time of the errar
EEEEEE=Physloal PC at the tlne of the error,

The flrst error format shows an epror deteoted whan the program Is not
refocated, and, In thls Instarce VPCasPPC, The error 1S probabiy a CP
error., :

The second error format show an srfor detested Wwhan the program s
reiocated below 28K, and, In this Instance VPCaPPC., The error is
preobably due te a memory error,
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The thlrd error format shows an epror detested when the program |s
relocatsd above 28K, The arror |s probably due.to a memory error,
Noke that VPC Ts the PC of the orlal=~al code,

Yo obtalm the ‘Pnysical’ PC (11/45 on|y), set the address selector to
the KL1 vposltlan, Load address and examine the PC address, set the
address selecter to ‘Program PhySloal’, The address dispiayed 1Is the
Physlcal PC, On the 411/4¢ to obtaln the ‘Physlcal’ 3C add the
sontents of KIPAR2 or KIPAR3 to ths virtual PC,

NOTE
Use cautlon when exaninlnao/depositing

Into addresses when memory management s
enabied,

4,1.,2 Errer Ppintout Fornat (Deviee Error)

PASS # AAAA VPCsBBBBBB XX ERROR

111111 222222 333333 444444 555555 666666
wherel VPCsvlrtual PC

AAAAwPass count

geeBRBeYTrtyal PC at time of error

XXs?two |latter device ldenatifler
111171-6666663Contents of device reglster

4,4.,3 Errer Printout Format (Parity Error)
PapTey Error
The PC at the time of the error 18 typed as shown Tn Sectlon 4.1.1.

Memory Address = XXXXXX, Good Data = XXXXXX, Bad Data = XXXXXX.

NOTE

The address typad |3 the 18 plt ohyslcal
address,

4,1,4 Error "rintout Format (Relocatlion Error)

PASS # AAAA VPCaBBBBBB Mv ERROR
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FROM ANRSaXXXXXX DATAmXXXXXX TO ADRS=XXXXXX DATA=XXXXXX

NOTE

The addresses are 18 b1t physlcal
addrasses "from" address s In R@ "to"
address !s In R2,

4,2 PARITY ERROR DETECTION

1t a parTty error Ts detected the srogram wll| type a mesSage '"PARITY
ERROR", Print the PC at the tlme of the error (vlia HLT) and scan
memory for the parTty error, When the program flnds the parfty aerrer
1t witl type a message "MEMORY ADDSIESS 1S 3BBEBB", When the address ls
tound the fal|lng addrass Ts seanned wlith a blnary count opatternm,
When the program flnds the fallling data the good data and bad data are
typad, If the oDprogoram does not find the oparity aerror on the
address/data sean Tt wl|| %ype a massage "PARITY ERROR NOT DETECTED ON
ADDRESS/NATA SCAN", The orogram |S then restarted,

4,3 ERROR LOOPING

The subtest detecting the error may be icomed Indefinitely by setting
SWi4, Setting SWi3Z wllt Inhiblt the typeout amd allow scoping tha
faulty sYgnalit(s),

4,4 UNPREDICTED ERRORS

The proaram may on occass|on detsct a memary errer the rasults . of
whTch were net predlotable 1n whieh case tha program may behave
uneredictabliy, +#hen thils happens the usSer must retrace the program
steps to resolve where the errer occurred, The followlng [tems shauld
be consldered and may be of use when retracing a fallure of ¢hls
nature,

1, Ha|t the nrogram {(|f necessary),

2, &¥apie8 BELRY (1206) contalns the Unrelocated vaiue of the PC
of the last test that was successfully exacuted,

3, Examlae FACTOR
Address FACTOR (1024) contalns the relocation factor,

4, ExamIme a|| locat/ons starting wlth the address Specifled In
R1/Ri1 (If PSW BITil = 2/1) comparina thelr contents with the
centents of the corresponding unrelocated code (speciflied In
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1%26) as shown In the Ilsting, Examime and compare unttil
alther a difference In Instruction (1,e,, the error) or the
next ‘s-ope’ s seen,

1A, Examime thg stack (R6)
The t2p word on the stack contalns the PC at the tine of the
trap, 1f the PC Is greater thanm the (ast locatlion In the
f1stTmg then =

2A, Examlme |ocatlon 1024 (FACTIR)
This locatlon contalns the orogram relcgcation Factar which,
when subtracted from the PC glves the PC of the original
cade’,

4,85 TRAP Y0 LOCATION 4

1f a trap to locatlon 4 ocours the program wlil typei  "TRAP TO 4%,
Then the error printout Information (as In 4,1,1) will be tyoed,

NJTE

The PC ¢tyned wll| bs the pPC=2 at the
time that the trap 2ceured, The Dregram
wlll then restart at ¢the beglnning
(START),

4,6 TRAP TO LOCATION 12

1f a trap to locatlom 12 (reserved Instrustlon) occurs the program
will tvpe: "RESERVED INSTRUCTION TRAP" and the addltionalsik
Iinformation Instructlen ({as In 4,1,1) the PC typed will be the PCe2
at the time ©of the trap, Thg program wl|| restart at the beginning
{START),

4.7 MEMORY MANAGEMENT (KT11) ABURY

1f a KT11 abort (trap at 25@) occurs, the program wi/l| tvpe a message
K¥11 ABRQORT", Then the error ntintout Informatlon (as Tn 4,1.1) wlli
he tvped,

NIOTE
The PC typed wl|! be the comtents of SR2
at the time that the trap ooccurrad, The
program w!l| then restart a the

begTnning (START),
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4,8 ERRMR 21SrUSSInT

An error detacte:d when the progeram |3 not relocated Is 1lkely to be a
CP  ~altunotlan, An error datected when the progran Is relocated
between 407087 and 1629302 could be elther a CP or memory malfunction,
An error detested whem the pruagran !s relacated above 1600803 (28K) Is
most (lkeiy a memery majfunction, The memory exerclser (DZQMB=)
shauld be rum 1f a memory falliure is susmected,; seleetina anly those
banx(s) deemed bad,
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Subroutlne Abstracts

CHAPTER 5
SUBROUTINZ ABSTRACTS

5,14 SCOPEA

The SCOPEA Routline [s entered by t"ne spoope (EMT) Tnstruction and |Is
executed at the start of sach subtest, The routine mon|tors SWi4,
SWii and SW8 amd takes acproprlate aotlon, Also, thls routine steres
In R1/R11 the ¥lirst address of the syptest pelng entered,

8,2 ERROR

The Error RoutTne 1s entered by the LT (trap) Imstructlon, and |s
exgcuted Wwhen a Dredictable error |s detscted, This routine monitors
SW{5, SW13, and SWig,

5.3 PROGRAM RELOCATION

Four routlinmes are usea to perform program raelocatlon, The genefral
flow s as folfows)

If below 28K The RELOC Routine |s called after a section of
oode hmas been execuded, 1¥ an 1/0 device 18
selectad, sybroutine (0DEV Ts cealjed and the
routineg WAITID 1s exsocuted while the device Is
transterring cade,

1f above 28K The STMM Routine |s called after tne entire
orogram has opesn executed, If an 1/0 device s
selected, aubroutine JIO0DEV Ts oaljed and the
routine WAITID? Ts wexecuted whlle the device |8
transferring coads,
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5,3.1 RELOC

The RELOC RoutTne Ts gntered by a MOV #RELOC,PC Instructlion. This
routine relocates the oprogram c2de throughout memory and ‘Jumps’ to
the relocated code after 1t has besn moved suctessfully. The code I3
relocated by /moving’ the code via MJy Inssructliaons, If an 1/0 device
|]s selectad via swlitch ragister <3=3>, %¥he code IS relocated by
wrlting the eode onto the 1/0 device and reading the code back Into
Jte rejooated rosltion., 1f the code cannot be rejocated (because of
Insufflclent memory) the routine ‘Jumps’ to the next sectlom nf
unpeloocated program code, The cods moved Is |ess than 1< ((4022)
by#es), At the start and and of each ssotlon of cede to be moved Is a
sestion of code which estabilishes the flrsg address of the code to be
moved, and sets a Scopa polnter (R1/Ri1) and alSc a section whlch
astab|Ishes the |ast address and ’Jumps’ ko the relecatlon (RELOC)
routlne. Each sectlon of code |9 |dentifled as shown below,

1903907098 0F IRST ADDRESS T0 B8E RELOCATED@O0PQ242000
CODE TO BE “OVED AND EXECUTED
1400200 PA@ALAST ADORESS JF CODE to BE RELOCATEDQO02¢02200

THE RELOC RoutTne does not relocate oregram oade Into the last
1@9@3(octal) bytes of memory, %nus preserving the loadars, This
routine monltors SW12, SWE5, and S«@3J,

5,3,2 RelocatYon above 28K (STMM)

The STMM Subroutine relocates the orogram eode above 28K |f nemory and
the KT optlon are avallable, The routlne moves the code at 2-8K
ubwards to addresses above 28K, Zacth suaceeding raelocatian Is to
memory 1K oreater than the |as%, The program |s executed In al! cases
trem virtual| memory addresses @=37776, however, ths physlcal address
changes by 1K (478@3) on each refocation,

NITE
The ‘Virtual’ ilght (L117/4¢) wli| be on
when the program |3 executing above 28K,

Thls routlime n7pnitors Swi2, SWEO9, S5W25, and SW@3,

5,3.,3 110ECV

The 10DEV Subroutine i3 called from afther the RELOC or STMM routines
whenever an 1/0 deylce IS sejected to perform program relocation,
ThTs routine obtalns the physical 3US addraess for read and «rite and
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the byte coumnt from the celling routine, The devige %o %e used s
obtalned from locatlon JEV, The c2de to bg relocated 1s written from
lts opresent pasitlon and then read Into the relocated position, 1If a
devlice error oecurs the srror Is reportec and the operation Is retrled
up to three times,

5.3.4 WAITIO

The ourpose of the WAlTIo Routlne Is to reference via the CP the same
memory |ocatlomns as tha device during the NPR tranafers,

5.3.5 DSKADR

Yhe DSKANR SubroutTne 1s called fram tne IQDEV routline, It generates
a random disk address for the selested disk 1f SWg4 Is set, Otherwlse
Tt generates a '’ dlsk address, The generated ramdom addrasses are
ITmlted (se dlsk overflow wlll not otcur) by the table ADRTA3,

5.4 CLOCK INTERRUPT

The Clock Interrupt Yor the ilme and progremmable oloeks Increment
logatlons LTIEKS and PTICKS on each [nterfupt, Thls routine monitors
SWgé,

5.5 END

This routine Ts entered at the compietlon of each pass [t sets wp
(lesads mnew psocessor status) for the next pass and orlnts an end of
pass message!

THE QUICK BROWN FOX JUMPED OVER THE LAEZY DOGS BACK
2123456789 PASS # AAAA
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CHAPTER 6
MISCEL.ANEOUS

6,1 EXECUTION TIME

The executlon time |s highly varianie (dependent on processor, type of
memory, aRd amount of memory), 4owever, when tha progran Is running
sucoessfully there |ls a notloceable ‘Fifcker’ dlsplaved on ths oconsole
I1ght pattern, The ’‘Fllcker’ wll| dim whem T’ bt trap passes (every
odd pass) are running, the program should ke run far a minimum of:

4 PASSES (PASS & 00@3) 11/4p
8 PASSES (PASS # 9807) 11/45

some tynloal times followt

PFPw11/45 WITH L1P4K MEMORY (96K CORE, BK MOS)=-24 MINS
PDP=11/4%5 WITH 48K MEMORY~10 MINS

6,2 PASS MODIFICATION

The PSW of the pass may be modlflied by patehlng Into |ocatlon PSHTAB#2
the deslred PSWw, For example patcalng 240082 Into PSWYTAR+2 causes the
proeuram to run In suvervisor mode 9n the Second pass,

6,3 1/0 DEVICE ADDRESS MODIFICATION

Yo modlty the orogram address of tne [/0 devlces on the unibus patch
the approprlate device table (Ses Iisting table of contents - Device
Tables) and also the approprlate table entry at 'REGADR’ In the error
service routline.
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6.4 MEMORY MOBIFICATION

The brogram may he modlfled to pravide extendad memery exerclsing,
Essentlally the moglflcatlon Incrsases the test [teratlon count which
causes test code to he exeocuted !'n memary for a lomger pariod of ¢ime,
Note trat thls modification wil! Increase the run time substantially,
The -odlflcation Is:

PATCH LOCATION FROM T0

5454 n20040 100200

6,5 USER DEFINEN RELOCATION LIMITS

The orogram wlii reguest a lower a2d utpeP |Imit far relocation, The
|Imits must he betwaen the last locatlom In the |ISting and 157776,
The orogram wll| execute In the lower 4K (Pe=17776) and the |imlts
specifled, Yhe starting address |Is 284, To retaln orevipusly
specl!fled Iimlte, start at 210,
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CHAPTER 7
PROGRAM DZSCRIPTION

The program ls divided Into four sectlions of posltlon Independent
relocatable test code, Each sectlion |s approximately 1K wards long,
(except sectlom 2 and A),

Seetlon 7 Thls sectlon causes a 256 word 3X or 9 warst case
nolse test pattern #o be relocated throughout
memory @ = 2BK,

NATE

Thls should not pe .somstructed to bhe a
memary test,

Sestlon 1 This sectlon tests the wunary Instruetion set
exscutlng eacnhn wunapy Tnstructlon in eash address
mode (excluding unary TnstruetTons wusing address
mode 7

Seetlon 2 T™hTs sectlon tests the unary Instructions using
address mode 7 and blnartes Tn all address modes
(excluding blnary bytes OPS using address mode 7).

Seatlon 3 Thls sect|on tests blnary byte OPS wusing address
mode 7. JMP: JSR and mrogram trap (10T, TRAP, and
EMT) Instructlons,

Sectlon A Followlng Sectiomn 3 1s a routine %o ascertaln
whlch 0P tne program Is running on, Tne resylts
are used by the followlng sectlons to check the
addltlonal Instructions/features of the 11/40 and
11745, This roudtine jeaves the results In location
'OPT,CP’, The contents of this locatlon are typed
out as follows!

where}
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8I1T1% s 1/0 2 Memory management optlon
avallable/not avaliable

3Ti4 = 1/0 = £1S avallable/not avaliable

NOTE

£1S Ts always avallable on
POP-11/45,

BIT1I = 1/0 = 11(4! FPP aval|able/not
avaliable

BITi2 = 1/P & 11740 Fis avaliable/not
avallable

BIT11 = 1/0 = Stack IImlt (11/48 K7 option)
avallale/nat avaliabie

BITiZ2 = 1/0 = KWi{i=P avallabie/not avaliabje

BITE9 = 1/0 = KWiteL avaltlablesnot available

81T08 ® 1/0 = Console  PTY avafiable/not
avaliable

BITS 27=00 » @6 = 11/45, 24 = 11/49.

seatlon 4 Thls section checks that each It Tn the processor

status word (PSW) can be sat cleared, reserved
Instruetion, and odd address traps,

Segtlion % Thls sectlon oheok® the SXT, XOR, SO0B, MARK, RTT
and RYT |nstruoctlons,

Sectlon 6 Tals sectlon cmeck3 the ASH, ASHC, MUL, OlV, SPL
fnetruatlions and the oprogram (ntarrust reaquest
(PIRG) loglc,

Seetlon 7 Thls sectlon cmetks the 8tack (Imit reglsater
(KJeti optlen on 11/40), anmd memory nanagement
abort logle (If system has more than 32K of
memory),

FollTowTng SectTon 7 are two routines to check the Teloetype oprinter
loale and =2 routine to start ealther the KWil<P or the KWil=L clock,
1f alther the KWilwP or the <WiieL Ts avaliable the orlorlty
arpltratlon loaglc Ts tested,

The orogram than relocates to 162928 ([f avallable) and restarts. The
pragram contlmues relocating by Incfements of 4200 bytes (1K) untl|
the and of memory Is reached, Relacatlon af the ©program throughout



PDR=11/40 AND ?DP-11/45 INSTRUCTION EXERCISER ~ Page 22
Program NesScrintlon

all memory constTtutes a pass, When the program |s executing above
28K, you WIIl' hear several ‘kerchunks’ on the teletype. The
'kerchunks’ are caused by the Teletyps test foliowling Sectlen 7
mentloned above,

Uoen completlon of a pass the orogran reatarts us(no @ new processor
status dependTmg on the type of processor and the oass count,

7.1 STACK POINTER

The stack PoTnter s set at 508,

NOTE

If the orogram Is runnling 1n elther user
or suparvisor mode, the usaer/supaervisor
stasck polnter 1s set to 93P and the
kerne! stack polntar Is set to 628, The
kerme! stack polnter |s usad only for
the SCOPE HIT, TTY, and tlook
Trap/lnterrupt routines,

7,2 POWER FAILURE

A Power Fal| sePvice routine 1s Incorporated In the test, When wusing
thTs program the power should be turned off when running to check the
powsr fall logTec, Whan the power fall|s %the program will typet

POWER FAILED

and restart the program at the beglnnling (START),



SRA=777572 = §
15

I EETET EEEE temen- EETET) CEOTTS EEEPT) PETTS CETET ERET RS PO EERTTS CEETY BEREES EEDES PR

T NRA Y PLE T AV I MMT I 2A8 1 8 I TE 1}

NRA
oLF
AV
e MUY
PAS
s TE
MM

*

| I D D B B B |

APPENDIX A
KT11 C/D REGISTERS

T A T U S R E G I S 7
14 13 12 11 19 9

MON=-RESIDENT ABORT

PAGE LENGTH ERROR

ABORT = READ ONLY ACCESS VIOLATION
MEMQRY MANAGEMENT TRAP

PROGRAMS AlD SYSTEM FLAG

ENABLE MEMORY MANASEMENT TRAPS
MAINTENANCE MOQDE

# SR1=777574 =« § T A T U S R E 6 1 S

8R1 RECORDS ANY AUTOINCRMENT/DECREMENT OF THE GPR'S,
EXPLICIT REFERENCES THROQUGH THE ?(C,
OF EACH INSTRUCTION FETCH,

E R #2
8 7

MM T 1T 1

&« IC -
M0JE~-

« /D -
PAGE-

ENA -

E R ¥1

INCLUDING
SR1 1S CLEARED AT THE BEGINNING
WHENEVER A GPR IS EITHER AUTO INCREMENTED/

6 5 4 3 2 1

----- !

MOl DE I I/D 1 PA1l GE 1 NO I ENA

l====elecceclaceaa]emena]mmaca]omcaa]ommanfaccac]omaan]omnns 1=---- ICEEPES PEE l=-m<al=-=ma]-m=on]

INSTRUCTION COMPLETED

CPU MODE

2@ - KERNAL 1¢ - NOT USED
71 - SUPERVISOR 11 = USER
SEGMENT ADDRESS SPACE

2 - 1 SPACE 1 -D SPACE
PAGE #

ENABLE MEMORY MANAGEMENT

DECREMENTED THE REGISTLR NUMBER AND THE AMOUNT (fN 2S COMPLEMENT
15 RECORDED IN SRi,

NOTATION)

15

|erecacrurccanacnerncaceresccn ]| ccncvancconunnnns leceavancnnna L L e LD L T Smm—-

1

|e~emmeesccencraconenaruensccelrccnca L L L R L R L R LR TR e m——- L L R

SR2=777576 = S

11 10
AMOUNT { REG NO

T A T U S R £ 6 1 S

8 7
!

E R #2

3 2

AMOUNT 1 REG NO

SR2 18 LOADED WITH THE 16 BIT VIRTUAL ADORESS AT THE BEGINNING OF EACH

INSTRUCTION FETCH,
OF AN INTERRUPT, 'T¢ BIT TRAP, PARITY, 00D ADDRESS,

OR WITH THE AJDRESS TRAP VECTOR AT THE 3SEGINNING
AND TIMEOUT TRAPS,



#» SR3Ie772546 ¢+ § T A T U § R E G ! s ¢ E R #3

§R3I ENABLES OR DISABLES THE WSE JF I/D SPACE, WWEN ‘Df SPACE IS
BISABLEO ALL REFERENCES USE THE (1’ SPACE REGISTERS; WHEN D’ SPACE
S ENABLED B8OTH fJ’ AND *D' REGISTERS ARE USED, A ‘4’ ENABLES ‘D’ SPACE,

. ] 2 1 2
|e-weseoumcsecormeavrenarnrsemcn]lecccncnccnccacaca]acree e e a e ]emoea Jrweca]ecemal
! ] 1 I K 1 8 1 U 1
I""--.------.ﬁ---.'-‘-'."--I‘---- ------- -----I- -------- LA Rl K R -I-—---I-----! ----- 1

U = USER D SPACE ENASLE

S e SUPERVISOR ‘D! SPACE ENABLE

K = KERNEL 'Df SPACZE ENABLFE

PHE PROGRAM DOES NOT ENABLE ANY ‘D’ SPACES
P A 6 E b E § C R I P T 0 R R E 6 I 8 T E R 8
KIPDRE=KIPDRY 772300=772316 #KDPDRA=-KDPDR7 7723208-772334
UIPDRAUIPDR? 777600%777616 #UPDPRO=UPDPRY 777620777636
# SIPDR@eSIPOR7? 772200w772216 sSDPORP-SOPDR7 772220-777334

14 8 7 6 3 2 2
!—----!--------------qp.---------q--------------l-uu-.]-----x-----l.----l----cI ---------- ccanmaw]
! o SUF 1 A1 W1 ! 1 ED 1 ACP 1
I"'-‘!"""'"'"'-"9-”"'-9"""""""'-'I-'“'-I""'l""‘l""'I-""I”"' ------ .------l
ACF ~ ACCESS CONTROL FIELD ED - EXRANSION DIRECTIQON ¢1/8 = DOWN/UP)

300 NON=RESIODENT W e SEGMENT HAS 3EEN WRITTEN INTO
100 READ/WRITE * A e SEGMENT HAS 3EEN ACCESSED
s 101 READ/HRITE
i1¢2 READ/WRITE SLF = SEGMENT LENGTH FIELD
. 004 READ ONLY BINARY REPRESNETATION OF NUMBER OF 32 WORD
212 READ ONLY BLOCKS IN SESMENT,
. 213 UNUSED
« 111 UNUSED

® 11/45 ONLY



APPENDIX B
RC11 REGISTERS

INYERRUPT VECTBR = 219
RCLAR777442 « L 0 0 K A°H £ A D R EG I § T E R

15 12 11 19 6 5 2

L e LA CL LT T T TP L Per g e T LT D e ekl [ R b L wemmem=]

1 BA 1 I UNIY 1 TRACK NO 1 SECTOR 1

|wrecelecrncccconalererernecre[runcnscncrvnsmmereerancranas w|cermecccann. EELE R R L P T TN cceners]

RCDA=777442 - 0 1 S K A D 9 R E § S R E 6 ! 8 T E R
12 11 i0 6 5 [}

| CL T T PRSP P ELLLT TP T T Ry D L L L L T L P D T mecereemcmamenmnan. mcemmmal]

1 1 UNIT 1 TRACK NO 1 SECTOR 1

1----;------------x--gq---ﬁ---l---—-----------------0-*--~—-[-—O-G'---—---g---------ﬁﬂ--------w-l

RCER=777444 = D 1 S K E R ® 0 R R E G I 8§ T E R

9 4
le~ecelecmialencaclacnca]escec]mancc]ccnnnfocaccloccsc]encen]mcecnlncmcnlarurr|ocna]orcnn]cncna]
1 OLE | BCE I DSE I NXM | ! 1 ATE | ! APE 1 SAE | DOE 1 MXF 1 1 1 1 i
R S B R T R e e R E e R S E e R S R L LTS EE LT CELL TS
DLE = DATA LATE ERROR APE «  ADDRESS PARITY ERROR
BCE -  BLOCK CHECK ERROR SAE =  SYNC ADDRESS ERROR
DSE -  DAYA SYNC ERRQR DOE = DISK OVERFLOW ERROR
NXM =  NON-EXIST MEMORY MXF =  MISSED TRANSFER
ATE = A TRACK ERROR

RCAS®777446 = D1 s K cC oD v T R 0 L & S Y A T U S R E 6 1 8 T £ R

Ry L e B Ly Rt Cer g P EE CET TS EEL LT CET L LS EECETS CEEERS EETTES |

1 SC ! DE! AE ! WLE I NXD ! WCE I BAl § ABT 1 RDY I IE I A17 I A16 I MM I FUN I FUN 1 GO I

T B B L LT LT e B e DL TS Tt ey B B R Ct

SC - SPECIAL CONDITION Al¥ =« BUS ADDRESS 3IT 17
DE = DATA ERROR Al6 = BUS ADDRESS 31T 16
AE = ADDRESS ERROR MM =  MAINTENANCE 9ODE
WLE =  WRITE LOCK ERROR FUN «  FUNCTION
NXD = MON-EXISTENT DISK 22 LOOK AHEAZ 18 READ
WCE » WRITE CHECK ERROR 21 WRITE 11 WRITE CHECK
BAT =  INHIBIT CA INCREMENT GO = GO
ABT =  ABORT
RDY =  READY
1E = INTERRUPT ENABLE
RCWC=7774%6 ~ W 0 R D C 0 4 N T R E G I § ' E R

RCCA=777452 = € U R R E N T A D D R E S S R E 6 I S T £ R
RCMN=777459 « M A 1 N T E N A N C € R E 6 I § T E R
A

RCOB=777456 = N



APPENDIX C
RF11 REGISTERS

INYERRUPT VECTOR » 204
RFBCS=777468 o D 1 5§ K C 09 N T R 0 L S T A T U S R E 6 1 & T E R
15 14 13 12 11 19 9 8 7 6 5 4 3 2 1 ?

IR T S R S S e P L S R R e R P Y L Gt

1 ERR Y FR2 1 WCE ! DPE I NED 1 WLO I MXF | CLR ! RDY 1 IE 1 A7 1 A28 I MM I FUN I 601!

D B B TRr] COE L C e B e B R l--=-= R e e Rt LTS

ERR ERR (LOGICAL OR OF 14«9) 1€ INTERRUPT ENABLE

FRZ FREEZE (LOGICAL OR OF DAE {5~12) AL7 BUS ADDRESS BIT 17

WCE WRITE CHECK ERROR AL BUS ADDRESS BIT 16

DPE DATA PARITY ERROR MM MAINTENANCE MODE

NED NON EXISTANT DISK FUN FUNCTION

WLo WRITE LOCK OUT @ No OP 12 READ

MXF MISSED TRANSFER 21 WRITE 11 WRITE CHECK
CLR DISK CLEAR

RDY CONTROL READY

RFWCw777462 = W 0 R D C 0 J N T R E G 1 8§ T ER
RFBMAe777464 w C U R R E N T M E M O R Y A DD RE S §
RFDARe777466 « D | § K A D D R E 8 8 R E 6 1 8 T E R

15 11 i@ 2

arevirneracmsgeccnsugnaregocsnanccenscnacnensrigemenna-snearesmaremsnnanirinaacnniosnannanmann]

TRACK 1 . WoRD ADDRESS ‘ 1

%-"';--‘9'--""'-“—""""!'-”-;‘-"‘---’9“"“'f""'.”"""""‘“7""'-"-“"--"“"1

RFSAE=777472 » D 1 S K A DD R E S 8 E X T E N S 1 0 N E R R O R R E G

15 14 13 12 10 8 ] ! 4 3 2 1 2
Jeracc]learanlevnas]ocenc]opgrrc]oscrcclecnacioracsloscanc]enarr]acran]rcesncccacamcacsne]lsrccn]cnara]
! APE Y ATE ! BTE I CTE | I NXM 1t I BAl 1 ORL I 1 0AD | UNiT 1 TA 1
R e e e e R L e R E L P LR S e e R e B e e e T d CLEEE S CELL LS|
APE ADDRESS PARITY ERROR DRL DATA REQUEST LATE
ATE A TIMING TRACK ERROR DAD DISK ADDRESS OVERFLOW
BTE 8 TIMING TRACK ERROR UNET UN1T NUMBER
CTE € YIMING TRACK ERROR TA EXTENSION OF TRACK ADDRESS
NXM NON=EXISTANT MEMORY IN RFDAR
BAl BUS ADDRESS INKIBIT

RFDBR»777422 « D A T A B U F F E R R E 6 I 8 T E R
RFMAe777474 » v A 1 N T E N A N C E R E 6 I 8 T E R

RFADS®777476 « L 0 0 K A H E A 8-
10 2

r-o--;.--qé-- ----- .--e--'-!---!--g—-----.-------;Q-n--------------_----h--;-;.-.-.---O---.------I

1 1 DISK  SEGMENT ADDRESS 1

1-.--------.---------9,---9---!----.------------g--n----—----q-g---v--------,----np--.----_---p-I



APPENDIX D
RK11 REGISTERS

INFERRUPT VECTOR =3 22¢
RKDSe777422 « 1 R 1 V E S T A T U S R £E G ! 8 T E R

Jeeecicmsmmenamcan]eamgme]anccc]emran]omanafamcas]aacac]omoac]acscc]aceec]aopnammncacmmananeaena]

1 10 1 OPL I RKS | DRV 1 SIN { SOK I DRY I RDY I WDS ISC=SAIl SECTOR CTR I
lareseeecame]lemsme]omnmalomccclancaa]amamafanacalacaea]amaen [===-= [--e-- [ommemaean-n cmmecmememea]
10 IDENT OF DRIVE DRY ORIVE READY

nPL DRIVE POWER LOW ROY READ/WRITE/SEEK READY

RKS SET TO INDICATE RK2S WPS WRITE PROTECT STATUS

DRV ORIVE UNSAFE SCaSA  SEETOR COUNTER=SECTOR ADDRESS

SIN SEEK INCOMPLETE sc SEGTOR

30K SECTOR COUNTER 0X

RKERw777482 = F R R 0 R R £ 6 ! § T E R

l===mal-ccdalmcmen]-cnea]ermca]mocce]acnanfecooa]yomnc]osomn]omacs]oconn]annrn]aamna]oucaa]omona]

! DRE ¥ OVR 1 WLO | SKE ] PGE | NXM ] OLT TE 1 NXD ] NXC t NXS I 1 1 [ CSE 1 WCE !
!g---qI--.--x-'---I--ew-!--_---!-_----!---nq .----1.----I-----I'----!v—,--I--—-u]--q--l-----I-----!
DRE ORIVE ERRQR TE TIMING ERROR

OVF DISK OVERRUN (OVERFLOW) NXB NON=EXISTANT DISK

wLO WRITE LOCK NXE NONSEXISTENY CYLINDER

SKE SEEK ERROR NXS NON=EXISANT SECTOR

PGE PROGRAMMING ERROR CSE CHECK SUM ERRQR

NXM NON=EXISTANT WCE WRYTE CHECK ERROR
LT DATA LATE _



RKES»777404 = € 0 N T R 0 L S T A T U S R E 6 I 8 T E R

e EE L L D I T R B L e B e CE L e R CLLEL ELLLDS

1 ERR § HE I SCP ! 1 3A1 1 FMT I I SSE 1 RDY I IE 1 AL? T A16 1 FUN 1 601
jesmveleuseclcncaclmmnca]ascce]sarcn]anenafeccaclagrenm]sccnr]rcran]ecccafarmnnlcvmna]mreccalanana]
ERR ERROR(QR OF RKER & RXCS<143) AL? 8US ADDRESS BIT 17

HE HARD ERROR Alé BUS ADDRESS BIT 16

scP SEARCH COMPLETE FUN FUNCTION

RAl BUS ADDRESS INHISIT INC, 209 RESET 189 SEEK

FMTY FORMAT MODE 381 WRITE 101 RD CHWK

SSE STOP ON SQFT ERROR 219 READ 110 DRV RESET

ROY CONTROL READY 211 WT CHK 111 WT Lack

1E INTERRUPT ENABLE Go ENABLE FUNETION

RKWC=777486 = W O R D C 0 J N T R P G 1 8§ T E R
RKLA=?777410 « ¢ U R R E N T B U S A D DRIEI S S
RKBAm777412 « B 1 S K A D 2 R E § 8§

t'v--;---n;-x--n--y--gg-ggg---'q----p-----;.----I.-m.-l---y-a-..-qug----;---Q------------.------!

! DR SEL ! CYLINDER i SUR 1 SECTOR 1

|ecmccaccncn]arcaenenssorsprrarsanenavccsncenacn]acnsr]ancronacesenacanacepenrtconncesnamnacanena]

RKDB=777446 » B A T A B U F F E R R E G I 8 T E R



APPENDIX E
RP11C REGISTERS
INYERFUPT VECTOR 3 254
RPAS=776718 = B R ! V E S T A T U S R E G ! 8 T E R

T T e L e B T TS CETTTS L EPPLS PEPE T PR T L T T LA

1 SUR Y ONL I RPE3! WNF I SI 1 SU I UNSFi WP I ATN7I ATTENTON 1 ATNEI
eeeeofeaenclovanalecemclonmaa]aceacoccnafanne- lemeeelomcemeaceccaecacecescoaccarecnnneoa]oanes]
SUR SELECTED UNIT READY su SEEK UNDERWAY

oNL SELECTED UNIT ON LINE  UNSF SELESTED UNIT UNSAFE

RP@3  SELECTED UNIT IS RP@3  WL® SELESTED UNIT WRITE LOCKED

HNF HEADER NOT FOUND ATN7=ATN® DRIVE ATTENTION

8] SEEK INCOMPLETE

RPER=?76712 = E R R Q R R € 6 ! s T £ R

I----;!cccu-I-a---I--.--!-----l---—-!-«-.-i-----Iv--—-I-----x----w!n-w--!---p-l-----lnn---}'--——I

1 WPV Y FUV I NXC ! NXT | NXS | PGE I FMT | MOD I LPE 1 WPE I CSE | TE | WCE | NXM ] EOP I DER |

{nwmcelocrgalevonalrrmrn]lorccc]onacc]emvnajeremnirencs[acccn]neeca]vnvnn]conan]ecnna]nccna]onmval

WPV WRITE PROY VIQL LPE LONG PARITY ERRQR
FUv FILE UNSAFE VIOL WPE WORD PARITY EZRRQR
NXE NON«EXISTANT CYLINJER cse CHECK SUM ERROR

NXT IQN=EXISTANT TRACK TE TIMING ERROR

NXC NQNeEXISTANT SECTOR WCE WRITE CHECK ERROR
PGE PROGRAM ERROR NXM NON=EXISTANT MEMORY
FMY FORMAT ERROR EOF ENG OF PACK

MQD HMODE ERROR DER DISK ERROR

RPES»776744 = € 0 N T R 0 | S T A T U S R € 6 1! 8§ Y E R

P L L L LT T RPN wlemenal]

FUNCTION I 60 I

-rmeceme """"'I""'I

x1~--;l-nvq-]-----I--g--Igg---!-----[---q-]--.--x.--;-]-----]-----l-----

1 ERR ¥ HE ! AIE ! MOD I #DR | BRIVE SELECT ! RDY I IE 1 A17 I alé

Jevwcalenmec]lcvnna]mceme]enecnlrence]crenufarcce]lrcccc]enccn]lncnna]lnanax

. v

ERR ERROR (OR QF ALL ERROR B1TS) AL? B8US ADDRESS BIT 17

HE HARD ERROR (OR OF ALL 3UT Als BUS ADORESS BIT 16
DATA ERROR BITS) FUN FUNCTION

AIE ATTENTION INTERRUPT ENABLE 200 INIT 102 SEEK

MODE RP41eC 1S CONDITIONED TO RO 281 WRITE 191 WRITE (NO SEEK)
/WRT DISK PACKS IN POPLZ OR 2ie READ 112 HOME SEEK
POP 15 FORMAT 311 WRT CK 111 RD (NO SEEK)

HOR FUNCTION IS A HEADER OPER, GO ENABLE OPERATION

BRIVE SELECT

RODY READY

1€ INTERRUPT ENABLE

RPWC»776716 = W Q R D c 0 J N T R E 6 I 8 T E R
RPBA-776720 » B U S A-D D R/ E S S R E 6 I 5 T E R

RPCAw776722 w € Y L I N D E R AD DR E S § R E 6 I S T E R
«BITS 2¢w@8>



RPDA=776724 = B 1 S K AD J R E 8§ 8 R E G 1 8§ T E R

!q--------;-nn--x-p--gq-n--------q ----- —-l--.---;-—n-------- ------ R e R Ll l
1 ) 1 TRACK AJDRESS 1 CURRENT SECTOR 1 SECTOR ADDRESS 1
|erermucmunmeserc]erecareragrrccecnccanccn]enamnaa W .- L L L R R R e Lol |

SUcA»776734 =8 E L E C T E D U N T 7T c Y . 1 N D E R A D R 8
<B1TS 9@=ng>



APPENDIX F
RS33/4 REGISTERS

INYERRUPT VECTOR a3 2724
RSCS1=77248 » C O N T R 0 L $ T A T u S R E G #1

e S R S T R S T R S e I R LTS LTS BT

I SC I TRE I MCPEI @ I JVa I PSEL! A17 [ A16 1 RDY I I FUNCTION I 601!
Jevoealvcesclerace]eracn]orcrn]ecccc]onana [ R L i it Etid Gl L LTS C LTS PSS |
! CONTROLLER ! DRIVE ! CONTROLLER ! DRIVE I
¢ SPECIAL CONDITION FUN FUNCTION
TRE TRANSFER ERROR 20282 NO OPERATION
MCPE YASS BUS CONTROL BJS PARITY ERROR 20122 ORIVE CLEAR
DVA DRIVE AVAILABLE 31107 SEARCH
PSEL PORT SELECT 10198  WRITE CHECK
ALY BUS ADDRESS BIT 17 11802 WRITE
Ale BUS ADDRESS BT 16 11182  READ
RDY READY GO ENABLE FUNCTION
1E INTERRUPT ENABLE

RSWC=771042 = W 0 R D c 0o J N T R E 61 8 T E R

RSBA~772044 =~ B U S A D D R E § 8§ R E G I 8 T E R

RSDA-772046 - D E S I R E D A D O R E S 8 R E G I 8 T E R
|e~ecelemveclenccc|orswn]arrre]amacc]emcenjorecalecern] cecn]ecncc]renan]emcar]mevec]wecca]nmmea]
1 _SPARE 1 TRACK ADDRESS I SECTOR ADDRESS 1

R e B B T B B B LLGnt) EESUEY ETTES EEDTIS PO Pty D ey P

RSESZ-772850 « C 0 N T R 0 L S T A T u S R E G I S T g R w2

Jemewelmcome]cenua]wmenn]eeman]enacalaccanfacrceslacnen]occcn]rcncn]nccanlocrar|ocecalrccan]aacn=]

1 OLY ! WCE I UPE I NED I VXM | PGE I MXF { MOPE! OR I IR I CLR I PAT I BAl I  UNIT 1
Je=eei}mcemalanemc]emanc]eremc]acnca]eccnafocaanfacaca]annen [===--lmmea- 1---=- 1-==-- O R
LT DATA LATE MOPE  DATA BUS PARITY ERR

NCE WR1TE CHECK ERROR OR OUTPUT READY

UPE UNTBUS PARITY ERROR IR INFUT READY

NED NON=EXISTENT DISX CLR CONTROLLER CLEAR

NXM NON=EXISTENT MEMORY PAY PARITY TEST PAT=1/83EVEN/QDD

PGE PROGRAM ERROR BAf BUS ADDRESS INHIBIT INC,

MXF MISSED TRANSFER UNIT  UNIT SELECT

RSPDS~»7720852 « 5 R 1 V E S T A T U S R €E 6 1 s T E R

| EETTTTEETEES PYCTES PECTESEIEEES PRTFES PERF foo--mlm-meslomncennnne CELTERREPPE cmeeesemseceaaacenen]

--1
! ATA Y ERR I PIP | MOL ! #RL ] LB?Y ! g2 { OPR | DRY I 1
!

L B L TS LT LT E e S B B S semeemeecmmeeaeeeis e -1

ATA ATTENTION ACT]IVE WRL WRITE LOCKED
ERR ERRQOR SUMMARY LB? LAST BLOCK TRANSFERRED
PIP PQSITIONING IN PROGRESS DPR DRIVE PRESENT

MOL MEDIUM ON LINE DRY DRIVE READY



RSER=772854 - E R R 0 R R £ 6 I § T E R

[-===elecemcleccac]ecsca]aseva]ancnalancnajacaac]mmeromana- e e [e-em=]emm=c]o=cca]amaca]
1 DCK ! UNS | OPI I DTE | WLE 1 IAE [ AD | 1 1 PAR | RMR [ ILR [ ILF I
IETEEETS CEL O T ETS EUTTET CETDES CRTPES PRI CET TS LT EERPES e il Rt 1) CTE RS FEETS PEREDY|
bCK DATA CHECK AQ DISK ADDRESS OVERFLOW

S DRIVE UNSAFE PAR MASSBUS PARITY ERROR

OP1 OPERATION INCOMPLETE  RMR REGISTER MODIFY REFUSED

nTE ARIVE TIMING ERROR 1LR ILLEGAL REGISTER REF,

MLE NRITE LOCK ERROR e ILLEGAL FUNCTION

1AE INVALID DISK ADDRESS

RSAS=7727%6 « 4 T T E N YT 1 0O N S U M M A R Y

| T T Py A e L Ty L E L L Ty eccecena]acenm]ocana IEEE TS Jecmu= Jermes]eerce|erecalwanna]
! . 1 AT7 1 AT6 I ATS 1 AT4 1 AT3 | AT2 I ATL{ I ATO ]
e T L L L R LT LT !--.-.I-----l-----1-----l_--.-1---.-1.,--.1.----!

RSLA=772868 = L 0 0 K A H E A D

|eccmnaversenccanmeensre]arecn]lvence]omenajacanc]ecccn]acan= [rmm—-= {owmcm]ammam]armca]lracca|nean=]
! . . 1 CURRENT ADORESS 1 SECTOR FRACTION I
[evmcoecccnnsannecenngre]ogran]sccca]necmnfecanelocecsecnrelrcnne {mecec]ereer]resca]rrcna|ancea]

RSDBn772862 = B A T A B U F F E R
RSMR«7720064 = M A I N T R G

™

RSDTe772866 » 0 R 1 V £ T Y P E R E 61 8 T E R



APPENDIX A
KTi1 C/D RZIGISTERS

SRE=~7V7572 = S T A T U S R E 6 ! § T E R #3
15 14 13 12 11 1@ 9 8 7 6 5 4 3 2 1 2
Jemwcalocscsc]erenn]|srsma]eveme]ecnacc]mcanajenccn]ocrcnclarcnn]ccana lommas I T e S N S L T |
1 NRA Y PLE 1 AV I MMT I PAS I @8 1 TE 1 MM 1 I21 MOl DE T Is01 PA Dl GE I NO I ENAI!
|e-cvalrcecalecnna]vvaca|erccn]lecacclacnna {moe=- [EE PR R R T S E TR E e I |mermw]recon]|ecnma]
NRA = NON=RESIDENT ABOQRT s IC - INSTRUCTION COMPLETE®
PLE =« PAGE LENGTH ERROR MDOE~ CPU MODE
AV = ABORT = READ ONLY ACCESS VIOLATION 2@ « KERNAL 1g - NOT USED
* MMT o MEMORY MANAGEMENT TRAP 21 = SUPERVISOR 11 - USER
% PAS = PROGRAMS AID SYSTEY FLAG # 1/2 - SEGMENT ADDRESS SPACE
*® TE = ENABLE MEMORY MANASEMENT TRAPS 2 =« ] SPACE 1 =D SPACE
MM = MAINTENANCE MODE PAGE~- PAGE #
ENA ~ ENABLE MEMORY MANAGEMENT
& BR1e777574 « S T A T U 5 R E 6 ! 8 * E R #i
SR1 RECORDS ANY AUTQINCRMENT/DECREMENY OF THE GPR’S, INCLUDING
EXPLICIT REPERENCES THROWGH THE PC, SR1 IS CLEARED AT THE BEGINNING
OF EACH INSTRUCTION FETCH, WHENEVER A GPR IS EITHER AUTO INCREMENTED/
BECREMENTED THE REGISTER NUMBER AND THE AMQUNT (IN 2'S COMPLEMENT
NOYAYION) IS RECORDED IN SR,
15 11 12 8 7 3 2 )
IR R L e R R R R R R R T P P e L T §
!  AMOUNT 1 REG NO 1 AMOUNT 1 REG NO 1
|=rennemencensnmanacsasrevuncen]macacan= P L LE T TR R e memm. cecamenen]|eamcanneccn-ammnal]
SR2:777576 » S T A T U S R E 6 1 § T E R #2

SR2 IS LOADED <ITH THE 14 BIT VIRTUAL ADORESS AT THE BEGINNING OF EACHW
{NSTRUCTION FETCH, OR WITH THE ADDRESS TRAP VECTOR AT THE 3EGINNING
OF AN INTERRUPT, 'T¢ BIT TRAP, PARITY, 00D ADDRESS, AND TIMEOUT TRAPS,



& SR3I»772516 « S T A T U 8§ R E 6 1 § * E R #3

SR3 ENABLES OR DISABLES THE USE JF 1/D SPACE, WHEN ‘D SPACE IS
DISABLED ALL REFERENCES USE THE ‘I’ SPACE REGISTERS; WHEN ‘D’ SPACE
1S ENABLED BOTH ‘1’ AND D’ REGISTERS ARE USED, A ‘1’ ENABLES ’D’ SPACE,

B ' 2 1
lecarwasncvanances L e P LT T T ) IR T B R L L L LY v lemrme ] e[ emwna]
1 ) ! ! I K 1 s 1 U 1!
|erecacrevnencncne- L N S T L T e L] IEEETELEEEEEEE R LR T R P T TR LR L DAL TR S L] x
'} » USER D SPACE ENABLE
S = SUPERVISOR ‘0f SPACE ENABLE
K = KERNEL ‘Df SPACE ENABLE
THE PROGRAM DOES NOT EMABLE ANY ‘D’ SPACES
P A G E D ES C R I P T 0 R R E 6 1 8§ T E R S
KIPORUeKIPORY 7723007772316 #»KDPORA~-KDPDRY7 772328=7723364
HIPDRI=UIPDRY? 7776080777616 »UPDPRB=UPDPR7 777620=777636
# SIPDR2-SIPORY 772200m772216 *SOPORZ-SDPOR7 772228777236
14 8 7 6 3 2 2
R R e L R L L LT emlecaan]envenlccnca|osmrnac]ocnsr|acacenrrcansnennra]
! B SLF t A 1 W 1 ! 1 ED 1 ACF 1
|eveenlcvencnccen ---!---q—'--Q---------n--c----]q-ma-]-----I-----[-----I-----I.-------.-.-.--n-l
ACF = ACCESS CONTROL FIELD ED = EXPANSION DIRECTION (1/0 = DOWN/UP)
aee MON=RESIDENT W - SEGMENT HAS BEEN WRITTEN INTOQ
190 READ/WRITE A m SEGMENT HAS BEEN ACCESSED
# 101 READ/HRITE
110 READ/WRITE SLF = SEGMENY LENGTH FIELD
. Opl READ ONLY BINARY REPRESNETATION OF NUMBER OF 32 WORD
710 READ ONLY BLOCKS IN SEGMENT,
» 11 UNUSED
s 111 UNUSED

« 11/45 ONLY



APPENDIX B

RC11 REGISTERS -
INPERRUPT VECTOR = 212
RCLA®777448 = L 0 0 K A-H 2 A D R EG6 I § T E R
5 12 11 12 6 5 2
|=~meelenccancccwn][srevsrnnccelonccanncca crescaccemcmsmneman- |mvememcnanae L T T LT .- -1
T Ba 1t 1 UNIT I TRACK NO 1 SECTOR I

I-----t ----------- J]oemceornsera]ecncnan- R L R L L B T Y P L L PR L T, |

RCDA®777442 = 0 1 S K A-D 23 R E S S R E 6 ! 8 T E R
12 11 12 6 5 2

Jevaccemcenunececa]crucerarcne]sencaneca vemmcemsesscanmsneo jecmnacna B P Uy

1 ! UNIT ! TRACK NO ! SECTOR !

|=~ecsmmccnesarsns|sepencncncalcnncaacna L L L L L L LA R [rereaccnnnnca EE R L LT LR Y R L P {

RCER=»777444 = B 1 S K E R R 0 R R E 6 ! § T £ R

9 4
R R e L S C L e R e R LS E L L CEL LTS EL P LR AP LN
1 DLE { BCE [ DSE I NXM [ ! 1 ATE | 1 APE 1 SAE ] DOE I MXF I 1 1 1 I
l-vcaclmemcalescnelemsrn]eccca]mcncn]ecanajoccnnlecccc]eveca]ecccn]mceca]leccer]econn]oancn]manna]
DLE -  DATA LATE ERRQR APE = ADDRESS PARITY ERROR
8CE = RLOCK CHECK ERRQR SAE » SYNC ADDRESS ERROR
NSE -«  JATA SYNC ERROR DOE = DISK OVERFLOW ERROR
NXM - NON=EXIST MEMORY MXE = MISSED TRANSFER
ATE = A TRACK ERROR

RCCS=777446 = "1 5 K C 0 v T R 0 L 3 S T A T U S8 R £ 6 I 8 T g R

R e e e L e T T e e LS CE LT CEL LTS ELLTTS EET RS EEL T EEE TS EELT RS

1 SC t DE 1 AE ! WLE 1 NXD ] WCE ! BAl [ ABY 1 ROY I JE | A17 ! AL6 1 MM I FUN T FUN I 60O I

O s DL TS ELTETS R LT S e e O e CUEETT CENEES R PR Py B O L oS

SC - SPECIAL CONDITION ALY - BUS ADDRESS 31T 17
ng = TATA ERROR Ale = BUS ADDRESS 31T 16
AE = ADDRESS ERROR MM - MAINTENANCE MODE
WLE = WRITE LOCK ERROR FUN = FUNCTION
MXD - HONREXISTENT D]S« 29 LOOK AHEAD 12 READ
WCE = YRITE CHECK ERROR 21 WRITE 11 WRITE CHECK
AALl = INHIBIT CA INCREMENT GO = GO
ABT = ABORT
ROY = REAQY
1€ = INTERRUPT ENABLE
RCWC=777452 = W 0 R D c 0 J N T R €E G ! s T E R

RCCA=77745%2 = ¢ Y R R E N T A D DR E § 8§ R E 6 I § ¥ E R
RCMN«777459 « ¥ A I N T E N A N C E R € 6 1 8§ T E R

RCDB=777456 « D A T A 8 J F F E R R E 6 I S T E R



APPENDIX C
RFL11 REGISTERS

INYERRUPT VECTOR = 204
RFDCS=777464 « 0 1 § K € 0N T R O L S T A T U 8 R E G I 8 T E R
15 14 13 12 11 18 9 8 7 6 5 4 3 2 1 2

I R R L L S R e L L e S T TR R e e T LT LT

1 ERR 1 FRZ | WCF | OPE 1 NEO [ WLO I MXF { CLR ! RDY I IE ] a17 ! Alé6 I MM | FUN I GO [

lececeulevcec]ocenc]emema]srcnn]munca]accan]amera]acana]ensce]lr-cnnlecrcc]accrc]anntancrenn]ancral]

ERR ERR (LOGICAL OR OF 14=9) 1E INTERRUPT ENABLE

FRZ FREEZE (LOGICAL OR OF DAE 15«18) AL7 BUS ADDRESS B1Y 17

WCE 'RITE CHECK ERROR ALS BUS ADDRESS BIT 16

DPE JATA PARITY ERROR MM MAINTENANCE MODE

NED NON EXISTANT DISx ] FUN FUNCTION

WL0 WRITE LOCK QUT 28 NO OP 12 READ

MXF MISSED TRANSFER 21 WRITE 11 WRITE CHECK
CLR NISK CLEAR

RDY CONTRQL READY

RFWCe777462 =~ W 0 R D C 0 J N T R E G ! § T ER
RFEMA=?777464 « C U R R E N T M E M 0 R Y A D D R E § S
RFDAR=777466 = 0 I § K A D DRE § S R E G 1 S T £ R

15 ' 11 12 2

I...-;-.--;-.-’------!F-!-’--!I9-‘-------------.---n‘---'---o ------------ LR L I R LT L L L)

! . TRACK 1 | _WoRD ADDRESS , 1

I----.---u'.------------.-g---I---..------_.------ ----------- L | T LT T -------------u-!

RFDAE=777478 a 0 ! S K A D D R E S S E X T E N S 1 0 N E R R 0 R R E G

15 14 13 12 10 8 7 5 4 3 2 1 2
o T e S L L P e N T R e P DR RS T P R LT T P T TR L R Y mrw|reccglenen=]
1 APE Y ATE 1 BTE | CTE ! I NXM 1 I BAl 1 DRL I 1 DAD ! UNIT 1 TA 1
lececilmmecalocacalangealonmna]oacac]amceafoccnalocncn]omnma]anen- lremecamencacmcnca]mamca]anenn]
APE ADDRESS PARITY ERROR DRL DATA REQUEST LATE
ATE A TIMING TRACK ERRIR DA DISK ADDRESS QVERFLQM
RTE 8 TIMING TRACK ERROR UNET JNIT NUMBER
rTE C TIMING TRACK ERROR TA EXTENSION OF TRACK ADORESS
NXM NON=EXISTANT MEMORY N RFDAR
BAl BUS ADDRESS INHISIT

RFDBR®777422 « D A T A B v F F E R R E &1 8 T E R
RFMA«777474 = v A 1 N T E N A N C E R E 6 1 8 T E R

RFADS»777476 = L 0 0 K A M E A D
10 _ _ )

l----;------- ----- P Y T e L T P PR R P P R L L L P - - - e—memee]

! ! DISK SEGMENT ADDRESS ‘ !

I_-...-...--..-------.--------[-----.------- ----------------- - - L L R bl §



APPENDIX O
RK11 REGISTERS

INTERRUPY VECTOR = 222
RKDS=777488 = B R 1 V E S T A T U 8 R E 61 § T E R

R Lkt LIDTES CET S P femmm=]mmnn- le-mnn Jm===e]emmmc]crmamamcancaremcanan—n=]

! 1 1 OPL 1 3KS | DRV I SIN | SOK I DRY | RDY I WDS 1SC=SAl SECTOR CTR I
le-=eaemecca]vmna- g e I T S EL et 1----- 1----- Jemmo=mn- cm—emeee wemmmmel]
10 IDENT QF DRIVE ORY ORIVE READY

DPL DRIVE POWER LOW RDY READ/WRITE/SEEK READY

RKS SET To INDICATE RK25  WPS WRITE PROTECT STATUS

RV ORIVE UNSAFE SCaSA  SECTOR COUNTER=SECTOR ADDRESS

SIN SEEK INCOMPLETE sc SECTOR

30K SECTOR COUNTER 0X

RKER=777422 - E R R 0 R R E 6 I § T £ R

I-v--;t--.n-x-.--.I--gnux-y---xvnna—x-—nq-f.----Iq----!-----]-----I-----I---Q-I--t--Xw--—-‘---D-I

1 DRE 1 OVR I WLO | SKE | PGE | NXM I DLTY TE I NXD I NXC 1 NXS 1 I 1 1 CSE | WCE ]
x-----[-----x.w--p!---y-[qq---l-----!.---- q----!-----1-----x-----!-----t-----[.—-q-xw---qlnnonol
DRE ORIVE ERRQR TE TIMING ERROR

OVR DISK QVERRUN (OVERFLOW) NXD NON=EXISTANT DISK

WLo WRITE LOCK NX& NON=EXISTENT CYLINDER

SKE SEEK ERROR NX§ NON=EXISANT SECTOR

PGE PROGRAMMING ERRQR cSE CHECK SUM ERRQR

NXM NON»-EX]STANT WCE WRYTE CHECK ERROR
oLT DATA LATE



RKCS=7774@4 » C 0 N T R 0 & S T A T U S R £E G ! 8§ T E R

e L L e e R e R L C e R e e R L) EL L L EE LRI EELIDd

1 ERR I HE I SCP 1 1 3A1 1 FMT | I SSE T RDY I IE 1 AL7 I AL6 I FUN 1 60 I
T B B LT L e B R L ot i T B B B e
ERR ERROR(OR OF RKER & RKCS<143) AL? BUS ADDRESS BIT 17

HE HARD ERROR ALs 3Us ADDRESS BIT 16

scP SEARCH COMPLETE PUN FUNCTION

BA1 9US ADDRESS INMIBIT INC, 200 RESET 100 SEEK

FMT FORMAT MODE 201 WRITE 121 RD CHK

SSE STOP QN SOFT ERROR 510 READ  11P NRY RESET

RDY CONTROL READY 911 WT CHK 111 WT LOCK

1E INTERRUPT ENABLE 6o ENABLE FUNCTION

RKWCa777406 « W 0 R D cC 0 4 N 7 R E 6 1 § T E R
RKLA=777418 = ¢ U R R E N 7 B U § A-D DR E § 8

RKDA=777412 » 0 1 8 K AAD 2 R E S S

[nu--;---q;-x-q---v--egnyn’---g--u.-----q.-—----l--mn-x.-----—------—-----Qq--~---q-------------1

1 OR SEL ! GYLINDER 1 SUR I SECYOR ) 1

lecmcccmassa]ussccnsnornsenccermenccancenconcnen]acope|aracrrronagmcamccansenmanansennacnucernm=]

RKDB=777416 »~ Bh A T A 8 U F F E R R E 6 1 8 T E R



APPENDIX E
RP11C REGISTERS

INFERRUPT VECTOR = 254

RPOS~776712 = N R 1 V E S Y A T U S R E G ! § T E R
IEEALERE L LRSS TN I"'?7'1""':""“1""“! ----- leceer]emcacvernncas ~-—-—--;-----—,~---tnw-n-1---0--1
1 SUR T ONL I RPO3I HNF 1 SI I SU I UNSFt WP 1 ATN7I ATTENTION 1 ATNPL
loracnlennve]cncce]wvevnlorrca]ncncclemnaatennaa EEE TS E R P D T L L N E L LLLS
SUR SELECTED UNIT READY su SEEK UNDERWAY
aNL SELECTED UNIT ON LINE UNSF SELECTED UNIT UNSAFE
RPA3 SELECTED UNIT IS R?D3 wLo SELECTED UNIT WRITE LOCKED
HNF HEADER NOY FOUND ATN7=ATNG DRIVE ATTENTION
S1 SEEK INCOMPLETE

RPERw776712 = E R R 0 R R £ 6 1 8 T E R

[ecewefacana]caccc]enppe]apgecalncmcn]ecnnafaraclocesc]cnccr]|meaca]ecrenlarcnn]cunec[tmccaeoene]

1 WPV Y FUV I NXC | NXT I NXS | PGE ! FMT | MOD | LPE | WPE | CSE I TE ! WCE I NXM I EQOP I DER ]

|ewmcelscrvae]lemena]emsna]errca[manvn]ncenclanccclacacn]|cvecn]rcnnn]acnnc]ecmns|cnroc][vacsn][msmra]

wpy WRITE PROT VIOL LPE LONG PARITY ERROR
Fyv FILE UNSAFE VIOL WPE WORD PARITY ERROR
NXC NONEXISTANT GYLINDER CSE CHECK SUM ERRQOR

NXT HON=EX]STANT TRACK TE TIMING ERROR

NXC NQNwEXISTANT SECTQOR WCE WRITE CHECK ERRQR
PGE PROGRAM ERROR NXM NON=EXISTANT MEMORY
FMY FORMAT ERROR EOP ENG OF PACK

MQOD MOOE ERROR DER DISK ERROR

RPCS=776714 = € 0 N T R 0 L S T A T u S8 R E 6 I 8§ T E R

leme=alew=cclecamc]eonec]asenalacmam]ancmafoccoc]omcan]omamalamacalocca oo s ccsane e caa [ emaea]

1 ERR ! HE I AIE 1 MOD I DR I  DRIVE SELECT ! RDY I IE I a17 1 A16 I FUNCTION 1 6O I
T L B Lt LT e S B B e e B il DOt
ERR ERROR (OR OF ALL ERROR BITS) ALY 8US ADDRESS BIT 17
WE HARD ERROR (OR OF ALL BUT ALs 3US ADDRESS BIT 16
DATA ERROR B1TS) FUN FUNCTION
ALE ATTENTION INTERRUPT ENABLE 202 INIT 100 SEEK
MODE ~ RP11=C 1S GCONDITIONED TO Rp 201. WRITE 101 WRITE (NO SEEK)
JWRT DISK PACKS IN POP12 OR 219 READ 110 HOME SEEK
PDP 15 FORMAT 311 WRT CK 111 RD (NO SEEK)
HOR FUNCTION IS A HEADER OPER, 6o ENABLE OPERATION
PRIVE SELECT
RDY READY
1E INTERRUPT ENABLE

RPWC=776716 = W O R D c 0 J N T R € 6 1 § T E R
RPBA=77672¢ = B U S A D D R E S S R E 6 1 S T £ R

RPCA=776722 = € Y L I N D E R AAD D R E S S R E 6 I § T E R
<B1TS dow28>



RPDA=776724 « D 1 S K AAD 2 R E § 8 R E G 1 8§ T E R

[mmecemmescememm]erersrerasmceruannunmncan]resmmmseanmmesmcancmrrrcemeran[macnacaemaem e cam ]
1 . 1 TRACK AJDRESS 1 CURRENT SECTOR 1 SECTOR ADDRESS !
L R L L R L L L T R R o R R T e B D T e il bl lald

SUCA=776734 - 8§ E L E € Y E D y N 1 T c Y L I N D E R A D R S
<BI1TS 00«08>



APPENDIX F
RS@3/4 REGISTERS

INTERRUPT VECTOR s 204
RSCS1w=7722480 = C 0 N T R 0 L S T A T U S R E G LB

CTT UM PRSS LETTTS P TE IR PR lJe=eeelemzca]ecaca]mcaca]esmsu]acmes]menca]mmnma]

1 SC 1 TRE ! MCPE]l 2 I 3VA 1 PSEL! A17 1 A16 ! ROY 1E 1 FUNCTION I GO 1
I---o-t----n!-w-u-I--q-.l-----I-----!-—---Y-v--c!---.-l-----X-----l---—-[-----l-----Iw----[-.-oql
! COMTROLLER 1 DRIVE ! CONTROLLER I DRIVE 1
sSc SPECIAL CONDITION FUN FUNCTION

TRE TRANSFER ERROR 200803 NQ OPERATION

MCPE MASS BUS CONTROL BJS PARITY ERROR 201032 DRIVE CLEAR

OVA NDRIVE AVAILABLE 21122 SEARCH

PSEL PORT SELECT 10122 WRITE CHECK

ALY BUS ADDRESS BIT 17 112272 WRITE

ALé BUS ADDRESS BIT 16 11102 READ

QY READY GO ENABLE FUNCTION

TE INTERRUPT ENABLE

RSWCw774042 » W 0 R D c o J

N T
RSBA»772244 = B8 U S A D D ¥ E § S R E G I 8 T E R
A D D G

RSDA=772M46 = 0 E S ! R E O R E S 8§ R E 1 8§ 7T E R

T L R e T T L D R T e e E LT E T e L e A P D R P P E LRI T {

! _SPARE i TRACK ADDRESS 1 SECTOR ADDRESS !

R T B R e S St PEET) EEPT) PEP TS ETTER) PEPERFRERRE l-=s-=]oscca]acmna]

RSES2¢7728%2 <« C 0 N T R 0 L 5§ T A T u 8 R E G I 8§ T ¢ R *2

T P B ) it LELotS CRETTS PETES PEPRTS PEPETS PERTEY EETTE) BETTRY EET TN PECISS PR

1 OLYT 1 WCE 1 UPE | NED I NXM ] PGE ! MXF I MDPE! OR I IR I CLR ! PAT | BA} 1 UNIT 1
R R R L T L e et P PE LTS E PP S P LTS EE T Jeeca- Jee=telecene]vamen]wm=ra]
nLTY JATA LATE MOPE DATA BUS PARITY ERR

WCE WRITE CHECK ERRQR OR OUTPUT READY

UPE UNIBUS PARITY ERROR 1R INPUT READY

NED YONeEXISTENT DISK CLR CONTROLLER CLEAR

NXM NON=EXISTENT MEMORY PAt PARITY TESY PAT=1/8sEVEN/QDD

PGF PROGRAM ERROR BAl BUS ADDRESS INHIBIT INC,

MXF M]SSED TRANSFER UNIT UNIT SELECT

RSDS=7720252 - & R 1 V E S T A T u S8 R E G I § T E R

R T B B LOS DTS TS B fe-mm=loaeen- R L e R R PP R mememaa]

1 ATA Y ERR I PIP 1 MOL I WRL 1 |BT I @ | DPR 1 DRY I 1
!-----Y--cnnI-----I-----I---—-I-----] ----- 1 ----- |mene= lercececresermcanrarana Temmtereatercgvmmmne ]
ATA ATTEMTION ACTIVE WRL WRITE LOCKZD

ERR ERROR SUMMARY -1 LAST BLOCK TRANSFERRED

PIP POSITIONING IN PROSRESS QPR DRIVE PRESENT

"ol MEDIUM ON LINE DRY DRIVE READY



RSER=7727%4 = £ R R 0 R R £E 6 ! 8 T E R

e R L R L CL L EE LT CLE LTS EL R EEETILELEL smmmmmem-e me=]e=mneleerea]er=-a]emena]
1 DCK 1 UNS 1 OPI I DOTE [ WLE I IAE I A0 1} 1 I PAR I RMR | LR 1 ILF !
|erenwleaceclevecn]ocncn]unncn]lencan]leccenciomsnen]ocsnccncan LR R L L IELLEE S KL TR [rreca]omena]
DCK DATA CHECK AQ DISK ADDRESS OVERFLOW

UNS DRIVE UNSAFE PAR MASSBUS PARITY ERROR

0Pl OPERATION INCOMPLETE RMR REGISTER MODIFY REFUSED

DTE DRIVE TIMING ERROR ILR ILLEGAL REGISTER REF,

WLE YRITE LOCK ERROR ILF ILLEGAL FUNCTION

1AE INVALID DISK ADDRESS

RSAS~772756 « A T T E N T 1 0 N S U M M A R Y

I_-—-;------q-.---ﬂ.----.-. ------ Cewcerarnaacasw {ocoa= IEEETERE P [erww= 1"""1"‘"‘"]"’""1
I . 1 AT? 1 AT6 1 ATS I AT4 I AT3 1 AT2 1 AT1 I ATE I
Jemmcimemecamcmsscmssenaceremcmeoean ceemecsce=elecoac]ccmcalmcecalecnar]|omnny]onnes]mnmaa]emena]

RSLA=772767 = L 0 0 K A H E A D

J]ereceemenccnaraca weceme]arcnalecnccc]venaniecaca]lncoan]crece]mronc]mencc]arnen]canca]ruccplennna]
1 ) I CURRENT ADDRESS I SECTGR FRACTION H
|=recacentcancrcannccnne[enece|nesnnleccacfecacnlacwsn]ocans]ocacnlecncclenrnr]menralarcea]emene]

RSNB=772062 = D A T A B U F F E R
RSMR=772064 = M A 1 N T R £ 6t 8§ T E R
RSpT=772066 - D R 1 V E T Y P & R E 6 I 8§ T E R



0COKCD
DCAKCD

5

36
285
339
416
475
661
762
9a7
1118
i219
1257
1299
1426
1534
2671
3692
420y
4545
4955
5368
56084
5842

117/408-11/45 CPU EXERCISER MACY11 27(655) 4-SEP-74
TABLE OF CONTENTS

SWITCH SETTING

DEFINITIONS & ASSIGNMENTS

ENABLE PARITY & POWER FAIL ROUTINES
PROG INDICATORS & SCOPE ROUTINE

RELOC ROUTINE

10DEV RQUTINE

NEVICE TABLES

TYPE SUBROUTINE

ERROR SERVICE ROUTINE

PARITY ERROR SERVICE

MISC SUBROUTINES

KT ARORT, RESERVED & ERROR TRAP SERVICE
PROGRAM INITIALIZATION

START OF SECTION ¢
START OF SECTION 1
START OF SECTION 2
START OF SECTION 3
START OF SECTION 4
START OF SECTION 5
START OF SECTION 6
START OF SECTION 7
TELETYPE & CLOCK T
STMM ROUTINE

ESTS

11153



DCOKED
DCoKeD

CDACWAGN

P
Y

ocakcp
ocaKcp

11/40-11/45 cPU EXERCISER

dgoece
8a0B0L
20002
290003
202004
dpRoas
299006
298007
QdpgappR
2908001
g90002
202093
Pp0804
88005

0g2808

11/48-11745% CPy ExERCISER
DEFINITIONS £ ASSIGNMENTS

0920801
dpoe92
200803
dpRens
2002905

ogeans
298006
deeaoe

200003
288092
208004
290012
2p2R20
290340
Pg030e
020240
292220
220140
200100
290000
s40802
140000
290000
210000
230000
294000

Bpdgc4
030010
090914
200014
Ppo0L4
2pBa29
ppog24
290030
#30034
[LLELL)
foPess
Pgop79
@pRp74
sp0100
8g0124
2p22n4
0p0a204
200210
PR0229
2gr24p
Bp0244
Ban2%2

MACY11 27(655) 4eSgPw74 11453 pAGE 4

. R e e A e e e e W we e e e wa s e M W Ve %o %= wome e

NLIST MD.MC
LLIST  ME

VYITLE DCOMCE 11/4@-<1 ', CPU EXERCISER
VSBTTL SWITCH SETV (NG
W 5-=~HAL T ON ERROR
SWid4-#=L00P TEST
SWy3-~=INHIBLY ERROR TYPEOUT
SHi2-~+SEE NOTE BELOW
suii---&NHIBIT TESYT JTERATJONS
SH1@---RING BELL ON ERROR
SWe9=-=SEE NOTE BELOW
SWpgm==LOAD M]CRO BRAK REGISTER WITH SWp7-SWpp
SWPT~==TYRE END OF PASS MESSAGE
SWP6---DISABLE CLOCKS
SWp5-~=RELOGATE USING ALL DEYVICES ROUND ROBIN STYLE
SWp4.-~USE RANDOM DISK ADDRESS FOR RELOCATION
SWO3---REL OCATE USING DEV]CE SELECTED IN SWP2-SWoe
SN@2nSHPR === psCP
1=RK
28RF
33RP
43RC
5sD0 NOT USE
6EXRSO3 /RS04
78RESERVED FOR FUTYRE yYSE (Is Cp}

NOTE BELOHI SWi2 AND SW@® CONTRQ, PROGRAM RELOCATION BESRIBED BELOWI
SHi2

SWe9 RELOCATION

@ NONE

1 ND RELOCATION ABOVE 28K
1 NOT USED (DQ NOT USE)

) ALL MEMORY

o . ai-

"SBTTL DEFYNITIONS & ASS|GNMENTS

3GENERAL REGISTER ASSIGNMENTS

ROa%Q
RiaX1
R28%2
R3=X3
résX4
R5=%S
spaXé
pCeX?
R10=%8
Rit=xl
R12%%2
R13%Xx3
R14=X4
R153%5

sFLOATING POINY REG{STERS

ACosx@

MACY11 27(65%) 4-SEPe74 1153 PAGE 2

AC13%1
AC29%2
AC33%3
AC4nX¢
ACHaXS
$ISTACK PoJINTER REGISTERS
KSPaxs IKERNEL STACK POINTER
SSPaXé JSUPERV]SOR STACK POINTER
usP X6 JUSER STACK POINTER
JSTATUS REGISTER (PGW] BIT ASSIGNMENTS
cey 1IC 817
vs2 A28
2u4 1z 8lr
Nu10 IN BIT
=20 FETY BIT
PRYY 78348 JPRIORITY LEVEL 7
PRTY63308 JPRIORITY LEVEL 6
PRYYZ=240 JPRIORITY LEVEL 5
PRTY 45220 IPRIORITY LEVE| 4
PRYY3I=148
PRYY28409 JPRIORITY LEVE| 2
KMs080000 JKERNE| MODE
SMaB42000 JSUPERV]SORY MODE
UM=14P200 JUSER mOOE
PKM20000P JPREVIOUS KERNEL MODE
PSN3g10800 IPREVIOUS SUPERV]SORY MODE
PUMap30000 $PREV]IOVUS USER MODE
REGeOR4008 JISELECT R18~R15
JVECTOR ADDRESSES
ERRVECS 4 JADDRESS OF ERRQR VECTOR
RESVECe 19 JADQRESS OF RESERVED INST, TAAP VECTOR
TBITVECald JADORESS OF 'T! B]Y TRAP VECTOR
TRTVECs 14 1ADORESS QF 'TRACE' TRAp VECTYOR
BPTVECS 14 JAODRESS OF 'BREAKPOINT! TRAR VECTOR
10TVECS 2p JADDRESS OF 10T TRAP VECTOR
pFYECE 24 JADORESS oF POWER FA k TRAP VECTQR
EMTVECS 3@ JADORESS OF EMY VECT 5
TRAPVECH34 1ADDRESS OF TRAP VECTOR
TKVEC=  6p JADORESS OF KEYBOARD INTERRUPT VECTOR
TPVECS 64 JADORESS oF TTY PRINTER INTERRUPT VECTOR
PRVEC® 7D JHIQH SPEED READER INTERRUPY VECYOR
PPVECE 74 FHIGH SPEED PUNCH INTERRUPT VECYOR
LKVECs 12 JADORESS xWile {INE CLOCK INT, VECTOR
PLKVECe 104 JADORESS OF KWiiwP CLOCGK INT VECTOR
RFVECE 2p¢ 1RF OR RSp4 VECTOR
RSVEC® 224
RCVECE 210 JRC VECTOR
RKVEC= 220 JIRK DISK VECTOR
PIRVEC: 240 JADORESS OF PIRQ VECTOR
FPEVEC® 244 JADDRESS oF FLOATING POINT INT, VECTOR

MMVECE 25@ JADDRESS QOF MEM MGMT ERROR TRAP VECTAOR



NcaKco
NCoOKeD

ie9
110
111
112
113
114
115
116
11y
118
119
120
121
122
123
124
1238
12¢
12y
128
129
13p
134
132
133
x4
1oy
138
137
138
139
14¢
144
142
143
144
145
14¢
147
i4g
149
15¢
151
152
153
154
158
156
1%y
158
159
160
161
162

0CeKCD
DCoOKCo

163
164
165
164
167
168
169
172
171
172
173
174
178
176
177
i78
179
180
181
182
183
184
185
186
187
188
189
19p
194
192
193
194
195
196
197
198
199
20
20y
202
203
204
205
208

1;/45.*1/45 cPU E ZRCISER
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292254
200254

177776
177774
177772
177770
1777606
177744
177546
177550
177582
177584
1775%¢6
177560
177%62
177564
177560
177572
177574
177576
172536
177578
117578
177514
177516

177400
177402
177404
177486
177418
177442

177448
177462
177444
1774606
177470

177449
177442
177446
177459
177492

176700
176702
176704

11/40941/745 CPYU ExERCISER
DEFINITIONS & ASSIGNMENTS

176706
176734
iy6y12
176714

176732
0p0090

176710
176742
176714
176716
176720
176722
176724

172540
172542
172544

172049
172p42
172p44
172046
1r20%
172052
172054
172056
172040

172300
172302
172304
1723008
172310
172316
172340
172342
172344
172346
172538

172396

177609
177602
1776310
177614

MACY$1 27(8%5) 4=SEPw74 11153 PAGE 3

RPYECE 254 JIRP VECTOR
RPAVECH 254 JIRPB4 VECTOR

JREGISTER ADDRESSES
PSWe 177376 JADWRESS OF STATUS REGISTER
SLRw 177374 JADDRESS OF STACK (IMIT REG]STER
plrRGe 177372 JADDRESS OF PROGRAM INTERRUPT REQUES?
UOREAKS 177779 $ADDRESS OF MIERD BREAK REGISTER

cPUERR= 177766
ERRREGE 177944

LKS® 177546 JADDRESS OF KWig=L STATYS REG,
PRE® 177350 JADDRESS OF HIGH SPEED READER CSR
PRB® 177952 JADDRESS OF HIGH SPEED READER DATA BUF
pRSA 177854 JADORESS OF RIGH SPEED PUNCH CSR
PPBY 177356 JADDRESS OF HIGH SPEED PUNCH BUFFER
TKS® 177%6p JADDRESS Or KEYBOARD C9R
1KBN 177562 JADORESS oF KEYBOARD BYFFER
P3N 177964 JADDRESY OF TELEPHINTER (SR
TPB 197568 JADORESS OF TELEPRINTER BUFFER
SRE® 177572 JADQORESS OF MEM MGMT REGISTER SRR
SRy 177574 JADDRESS OF MEM MGMT REG SRy
SR2s 177576 1ADDRESS OF MEM MGMY REGISTER SR2
SR3® 172546 JADORESS oF MEm MGMY REGISTER SRJ
SHRE 177579 JADQRESS OF CONSOL SWITCH REGISTER
DISPLAYR177570 JADQRESS OF CONSOL QISPLAY REGISYER
LPs® 177944 JADDRESS OF | INE PRINTER STATUS REG
L] 177516 JADORESS OF LINE PRINTER DATA DUYFFER
IRK REGISTERS
RKDS® 177408 JADDRESS OF RKe1i DISK DRIVE STATUS REGISTER
RKERN 177482 JADQRESS OF RKwll DISK ERROR REGISTER
RKCS: 17744 JADORESS OF RK=11 DISK CONT, AND STATYS REG,
RKWCs 177486 JADDRESS OF RKeil DISK WORC COUNT REG,
RKBA®  1774%p JADDRESS OF RKy1% D]SK BUS ADDRESS REG,
RKDA® 177412 JADDRESS OF RKw1i DISK ADDRESS REG,
JRF REGISTERS
RFOCSE 177469 JADORESS OF RFeil DISK GONT, AND STATUS REG,
RFWCe 177462 JADORESS OF RFqil D]SK WORC COUNT REG,
RFeNmAR  17%464 14D0AESS oF nfeiy D]SK MEMCRY ADR,REQ,
RFDARE 177466 JADORESS OF RF414 DISK ADDRESS REG,
RFDAES 17747¢ JADQRESS OF RF DAE REGISTER
IRE RECISTERS
RCLA= 177449 IADORESS OF RCeyd LOOK AMEAD REGISTER
RCDAr 177442 J1ADORESS OF RCwil DISK ADDRESS REG,
RCCSe  177g4¢ JADQRESS OF RCeci1y DISK CONT, AND SYATUS REG,
RCWCs  1774%% SADDRESS OF RCw13 DISK WCRC COUNY REG,
RCCAs 177452 JADORESS OF RCe1l CURRENT DISK ADR REG,
JRP34 REGISTERS
RP4CS1s 176¥900 JRPPA CS4 REG]ITER
RPaWCs 176982 IWORD COUNTY REB]STER
rpéias 176084 JUS ADDREIS REGISYER

MACy1g 27(85%) 4<SEPa74 11753 PAGE 4

RPADSTY 176¥0¢ 1DESIRED SECTOR/YRACK REGISTER
wPaCan 376934 IDI8K ADDRESS WEGISTER
RP4DS1s 176918 JIDRIVE STARTUS REGISTER #1
RP4ERLY 176944 JERRQR REGISTER #1
APaASs 116736 JATTENTION SUMNARY
RPALAS  17692p JLOOK AMEAD REGISTER
RPAQFE 176932 JOFFSET REGISTER
JAK11 MAgS BUS CONTROLLER REGISTERS
RHES29 0 INGY DEF INED
IRP11€ REGISTERS
RPDSs  176%49 JADDRESS OF RP DRIVE STATUS REGISTER
RPER= 175!;3 JADDRESS OF RP ERROR REG]STER
Lid i o] 170‘1 JADDRESS OF RP CONTROL STATUS REGISTER
rPUER 178914 }ADDRESS OF RP WORD CQUNT REGISTER
RPBAx 176729 JADORESS OF RP BUS ADDREBS REGISTER
RPCAs 176922 JADOREBS OF RP CYLINDER ADORESS REGISTER
RPDAs 176924 JADORESS OF RP DISK ADDRESS REGISYER
1KW11ap REGISTERS
PLKCSRR 172348 1ADOREAS OF KWii~P CLOCK CSR
PLKCSBR 172842 JADQRESS OF KWiteP COUNT SET BUFFER
PLKCTR® 172944 JADOREBS OF kWii~P COUNYER
IRSP4 REGISTERS
RSES1e 172049 JCONTRO|, STATUS REG]STER
RSMCn 1y2p42 IWORD QOUNT REGISTER
REBAN 172044 1BUS ADDRESS REGISTER
RSDAR 172044 1IDISK ADORESS REG]STER
RSES2s  172p3%g JCONTROL STATUS #2
Agose 172852 IDRIVE STATUS REGISYER
RSERs 172054 JERROR REGISTER #)
RSASE  172p%¢ JATYENT]ON SUMMARY REGISTER
RSLA®  17206) ILOQK AHEAD REGISTER

JHEMORY MANAGEMENY REGIS1EIR ADDRESSES
KIPDRD® 172309
KIPORI™ 172022
K[PQAR® 172304
KIPOR3s 172306
KiPDRa® 172319
KJPDR7® 172816
KIPARD® 172349
KIPARg® 172842
KIPARZE 172344
KIPARI® 172346
KjFARGs 172956
KIPART= 172354

UIPDRD®177600
UIPDRi=177602
UIPORAmL7T45E
YIPDRSE®1T77644
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DCOKCD DEFINITIONS 8 ASSIGNMENTS -
217 177616 UIPDR7=177646
218 177640 UIPARB2177640
219 . 177642 ufnmqnuz
22¢ 177658 U]PARA®177650
221 177654 UIPARS®1{77654
222 177656 UIPAR7®177656
223
224 172200 SIPDRP=372200
225 172282 S1PORL®172202
226 172219 SIPDR4=172230
227 172214 SIPDREs172234
228 172216 SIPDR7=172246
229 172242 S]PARDE172240
23¢ 172242 SIPAR1#172242
231 172250 SIPAR4u172250
232 172254 SIPARE®Y72254
233 172256 SIPAR7=172256
234 172328 XDPDRP=172320
235 177620 UDPDRR=177620
236 172229 SDOPORB=172220
237 172360 KDPAR®R172360
238 177682 UDPARR®1 77660
239 172268 SDPAR@=172260
24p
243 SINITIAL STACK POINTER SETTING
242 992502 STKPTR= 509 JPROGRAM STACK PTR
243 890600 KPTRe 608 SKERNEL STACK PTR (USED BY KERNEL WHEN
244 JPRQG IS RUNNING IN OTHER THAN KERNEL MODE
245
248 IMISCELLANEQUS BIT ASSIGN™ENTS (USEQ IN OPT,CP)
247 108008 KTOPTs 100002 1BELOW BIT ASSIGNMENTS ARE USED
248 240002 EISOPTa P4208BR JIN THE CPCHK ROUTINE
249 020090 FPOPT= 0200800 }A BIT FOR EACH OPTION PRESENT
250 B10g0@ FISOPTa 219000 J1S SET IN OPT,CP (0DQ BYTE)
251 Bplgge KJOPTa 0p4pap
252 8p2goR PLKOPTe 002920
253 291009 LKoPT2 201909
254 [TTRLE] YTOPTs ©@@04RD
255
256 $BIT ASSIGNMENTS USED IN OPTIONS
257 2g0921 PROPT= BPPPBY
258 ep0ge2 PPOPTE  2R0DP2
259
260 1gee0e BiT15° 1p290p
261 242800 BiTi4s 49080
262 022080 BITL3= 20009
263 292400 plrés 4p@
264 290100 pltée  1p@
265 012608 PIR4s 10009 JLEVEL 4 PROGRAM INT, RQST, (FOR PIRQ)
266
267 JINSTRUCTION EQUATES
268 194408 HLT® TRAP JHLT 1S A TRAP [NST TO THE ERROR ROUTINE
269 ig4p00 SCOPEs EMT $SCOPE IS AN EMT TRAP
270 PpCo4 TYPEs 10T
DCOKCD 11/42-11/45 CPU ExERCISER MACY1y 27(655) 4-SEP=74 11353 PAGE 6

DCOKCD NEFINITIONS ¢ ASSIGNMENTS
271



3COKCD
DCOKCD

272
273
274
278
276
277
278
279
289

DcoKep
0caKcp

326
327
32

32

33e
334
332
333
334
335
338
3
338

11/43e1174% CPU EY RCISER MACY11 27(55) 4aw»SEPw74 21153 PAGE 7
DEFINITIONS & ASSy -NMENTS
do0e2e V10TVEC
900229 202564 WNORD  (TYPE ISET 10T VECYOR TO TYPE ROUTINE
620222 ©@R20P "WORD  PRTY4
ge0d24 OpB610 *WORD  PDWN 4. .1 POWER FAIL VECTOR
200726 BB0340 . WORD PRTY7
gearpe egaaaq \WORD  SCOPEA
282232 Pedzup . WORD PRTY4
peA234 083212 LWORD  (HLY
#0a736 BpA34R "WORD  PRTYY
2oPese LWTKVEC
geazse 633130 "WORD  TKISR 1SET KEYBOARD VECTCR 10 TKISR
220262 ©@B200 WORD  PRTY4 IPRIORITY LEVEL 4
.sava ENABLE pARITY & POWER FAIL ROUTINES
pgR120 8y20
;RDUT!NE TO SET PARJTy ACTION ON PARITy MEMORIES
172100 PARCSRs 172199 JADDRESS OF FIRST POSSIBLE PARITY REQ
oopiis PARVECH pgpiid JADDRESS OF PARITY INTERRUPY VECTOR
eg@129 ©42737 @p4356 02PGL14 MAMF| MOy # ,PARSRy,; P#PARVEC JLOAD VECTOR
280126 £12737 220342 08OLL6 MOV WI4D PFPARVECS? JAND PRIORTTY LEVEL
g00134 012737 00PO06 0Q2P04 MOV SERRVEC2, P#ERRVEC 100 RT] ON TIME QUT THAR
223142 €12706 172100 MOy #p ARCSR,RD 1GET FIRST pOSSIBLE ADDRESS
app146 012702 000001 MOV #1,R2 1SET REGISTER COUNTER
200152 212720 0pge0y 181 Hov R 4RO+ JSET ACYION ENABLE (IF AvAlL)
1 ABOVE INSTRUCYION WILL SET ACTION ENABLE 1F MA/MF PARITY OR SET
JOBD PARITY AND HALY QN PARITY ERROR [P MOS PARITY
800156 BP63R2 ASL R2 JCHECK [F 16, REGISTERS WAVE
00169 193374 nCe 1s 1BEEN ENABLED
80162 080207 281 RTS rC 1RETURN
080209 =208
280220 B12707 pgeB422 MOV #STARY,PC 36O YO STARY OF TESY
oeo204 212707 B#R9532 MoV #STARYLMPC 1GO GET LOWER/UPPER RELOCATION BOUNDARY
900210 012707 PR5600 MOV #SYARY3,PC ISTARY WITH LAST TYPED BOUNDARY LIMITS
sE0244
@3a244 0P0246 246 )SET FIS TRAP YO RETURN DIRECT
283248 029002 RY1
890252 SMEM MGHT PRIORITY ADDRESS
208252 Bga34p J4p ISET AY LEVEL ?
090610 640
JPOWER r11¥ suanouv;u;
288610 RO5737 0200764 PDWNI TS P40RT CP
208614 L100802 BPL is
geests 225237 177572 cLr ®gSRO
BOOs22 ©12737 QeP632 2PBB24 1St MOV #PUP, a¥pPFVEC
832630 Bgeece HALT
IPOWER Up SUBROUTINE
@pes3z2 812737 oUB6LD @EER24 PUP, (117 #POWN, ®UPFYEC  jRESET POWER FAJL TRAP VECTCR TO POWER
1DOWN ROUTINE ABOVE
FEI642  PL2706 0p06BR Moy FKPYR, 3P JISET STACK PTR
11/42+41/4% cPU EXERCISER MACY11 27(6%9) 4=3gpel4 1153 PpAGe 8
ENABLE PARITy & POWER FAIL ROUTINES
22p644 25027 oLR (PCye
pesas CooRlR 181 TWORD @ IKELL TINE
429633 0g526 177772 231 INC i
200654 29137 BNE 2
@R2656 ©BAPELA PLRL66 TYPE,PFAIL
za662 CPBLYT  #pS422 JMe O4STARTY IRESTART Tesv
20666 BE5015 047528 42827 pFApL 1 LASC1Z  1Bd<LE> teouER FAJLEDTU>AD>
200674 820122 D4NSP6 PAGLLY
720702 942105 gE5015 (1T}
20279 215 0%2m12 51181 pAnERRI LAgClZ  <15><i2>'pARITY ERRORIEASP 12>
202714 !5211% 028131 251105
eea722 047527 APe522 009812
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DCOKCD ®ROG INDIC .TORS & SCOPE ROUTINE

339 “SBTTL PROG INDICATORS & SGOPE ROUTINE
340 3THE BELOW TABLE CONTAINS ERROR INFORMATION NEEDED TO REPQRT
34q sMEMORY gRRORS DETEETED DWRING PROGRAM RELOCATION, THE ERRCR [NF.OR-
342 IMATION 1S PLACED IN THE TABLF ©% " .ic 'SAVVAL' SUBRQUTINE,AND
343 115 PROCESSED BY THE IPNTPLu.' SUBROUTINE,
344 232730 002000 MEMTBL1 WORD @ SCONTAINS 1G0OD! ADDRESS
345 :p2732 000000 “WoRD © $CONTAINS 'GOOD! DATA
346 2QR734  PpAEND JHORD @ ICONTATNS 'BAD' DATA
347 pgo736 @oeoace WORD @ JCONTAINS 'BAD' DATA
348 @2074P 0pOPCR ECHO}  ,WoRD @ $LOCATION FOR ECHQtD CHARACTER
349 "@742 020940 p42448 051122 DEVERRI ,ASCIl '  ERROR!
Ttz age750 851147
351 p@@7?52 B@501% 020 CRLF1  ,ASCIZ <15><12>
352 20a755 134 (1] SLASH)  [ASCIZ '\'
353 @p0757 209 DEVI WBYTE @ JCONTAINS DEVICE IC FOR ALL
354 p@aToR -] IQRETRY; ,BYTE [ JCANTAINS DEVICE RETRY CQUNT
355 320761 [11] PEFLGY ,BYTE @ SPARITY ERROR FLAG
356 AEVEN
357 @cd762 Q90BCD EABITSH ,NORD ¢ JCONTAINS EA BIYS FQR DISK XFERS
358 #0764 BEB4LR OPT,CP1 WORD 492 JCONTAINS OPTION AND CP INDICATORS
359 JEVEN BYTE14:14/4p,6=11/45
360 3000 BYTE: 200%KT,1PQ¥ElS
361 140911 /45 FPP,2@811,40@ FIS
362 312aSTACK LIMIT (Ky)
363 542KW11=P¢2uKWil~ 1 13CONSOLE TTY
364
365 2766 QBRG0P OPTIONS1,WORD @
366 2Ca77@ 1228 PROAT; (BYTE 1 JCONTAINS NEXY DATA TO BE READ
367 203771 209 PRSYNCI ,BYTE @ JCONTAINS SYNC COUNT
368 200770 LET70
369 222770 eoe HMONS  ,BYTE @ JMEM MGMT ON/OFF IND 1/@s0M/OFF
37¢ BE077L 000 avi LBYYE B JQUICK VERIFY MODE IND
371 @20772 880060 DEVID; ,WORD © JCONTAINS DEVICE INDENTIFIER
372 @opavré 08e@@00 LYICKST ,WORD @ JCONTAINS | CLOCK TICK COUNT
373 se@?76 Bp0R00 PTICKST WORD @ JCONTAINS P CLOCK TICK COUNT
374 0084000 000Q00 ICNTI  ,WORD @ : JCONTAINS PASS COUNT
378 pgiep2  Solsen SFILLSI WORD  1p@@ JCONTAINS FILLS COUNT (2) IN 00D BYTE
376 $AND FILLER CHARACTER (@) IN EVEN BYTE
377 JIFILLER COUNTS! VTQS 92420 BD»4,VTR9 @202 BDa2,VTPS e68P BOx1
378 [ LA3PS ®11p BD=2,LA3pS e15p BDa4,LA3pS #3pp BO¥12
g;q I} ALL VALUES ARE 0CTAL
[
381 @A10234 200200 FACTOR! .WoRD @ JCONTAINS RELOCATION FACTOR, SUBTRACT # [N
382 JFAGTOR FROM P¢ TO GET PC OF ORIG COQE
383 goises opoeed RELRLy WORD B SCONTAINS RELOCATED R1 (THE R1 OF THE
384 JORIGINAL CODE MOVED)
385 peieie PpLE0w FRETADI WORD @ JCONTAINS FIRSY ADRS OF CODE T0 BE MOVED
386 @gini2 epoeee FRSTMENMI'WORD 2 JCONTAINS L OWER RELOCAT]ON BOUNDARY ADDRESS
387
388 1SCOPE (EMY) SERVICE ROUTINE
389 $THIS RQUTINE ALLOWE THE SUBTEST TQ BE CONTINUOUSLY LOGPED, ITERATED
39e 3(OR NOT JTERATED) BEFORE GEGINNING NEXT SUBTEST
391 201214 122737 0p0E12 208764 SCOPEA| CMPB #184020PT,CP
392 201022 90105 BNE 128
DCOKED  11/48-11/45 CPU EXERC]SER MAGY11 27(655) 4-SEP=74 1153 PAGE 18
DCOKCD PRNG INDICATNRS & SCOPE ROUTINE
393 201024 @P5e37 177766 CLR ®2CRUERR
394 QRLT3E 812737 177777 177744 “ov 21§ PBERRREG
395 91236 032766 04000 0@PACA2 108 BlY #4650,2(5?) JWAS REGISTER SET BIT SET
396 001044 2091403 BEQ IBRANCH IF NOT
397 ppip46 052737 ppdged 177776 pls #4B=ﬂ.‘iPsu JRETAIN REGISTER SET
398 @01054 032737 040000 4177578 1% 8l uqn 8010 #5WR $CHECK BIT 14 (CONTINUOUS L0OP?
399 2OLiM62 B@l416 BEQ
40p @B1064 B10116 281 MOV .¢SB’ 1,0AD RETURN ADDRESS
4p1 pgigbé 210137 gpiped MOV 1, P¥RE},
402 981072 163737 0Q1804 @P1006 sue ?g61og..-nan1;RELa1 CoNTAINS UNRELQCATED R1
403 221108 32737 0200408 177578 BlT ﬂQBB,.SSNR $LOAD PDP11/45 MICRO BREAK REG?
4pa  ppila6  vpl4ns BEQ 35
485 28i{11¢ 113737 177579 177770 HOVB ®USWR®HUBREAK 3 0AD ¥ICRo BREAK REG WITH SR®-7
498 001116 @p0pr2 389 ATy JRETURN TO SUBTESY
4@y epii2p 32737 pp4god 177570 4S) 184 #4020, *¥SHR JSUBTEST ITERATION DESIRED?
428 @@i126 PelE0s BNE 7% JBRANCH IF NO ITERATIQN DESIRED?
499 goi130 085327 oEe (PCy+ $DECREMENT SUBTEST JTERATJON COUNT
41p peill2 ogoose 581 @ JCONTAINS SUBTEST ITERATION COUNT
411 91134 BQP1353 BNE 28
412 BCIL36 113767 2p1150 177768 MOV8 sxITCNT, 58 JRESET JTERATION COUNT
413 pRiL44 B11601 754 MOV (SP#4R1 JGET ADDRESS OF NEXY TEST
414 gpil46 opp746 R 2%

i ]
418 Q01150 0pP04D ITCNTI  ,WORD 4@



neaKee
pladi(v

416
417
41g
419
420
423
422
423
424
425
426
427
42p
429
43¢
43¢
432
433
434
435
436
437
438
439
443
aaq
4o,
443
a44
445
446
447
448
449
459
45¢
452
453
454
455
456
457
458
459
462
461
462
463
464
465
466
467
468
469

0CeKeD
DCOKED

47g
474
472
473
474

11/43-11/45 ¢cPU

RELOC ROUTINE

¥31152
231160
831162
polize
0891172
n31176
221200
21224
#31276
Biie1e
#ni212
#01214
w1220
291222
221226
291232
221234
ga124e
201242
481244
81250
201256
L1260
261266
481278
eni276
291302
api3os
201310
691312
801314
o01316
8ei320
peil22
Bei326
2081338
281332
204{334
201342
201,344
agLise
221354
881356
goi3se

BAL362
goi364
B21366
284372
834374
sgidee

11/40+11/745 cPy

232737
Cp14an4
232737
pplaed
185737
2gie62
213700
210805
10204
160504
210203
35737
201824
€10237
913702
260204
228437
121946
160204
2g5037
232737
€91087
032737
2314182
113737
285837
094767
192083
812022
Bzo0e3
pa1375
024042
721403
034787
1g4400
8208005
291371
162737
vo1742
105237
2g5937
810207
8147@7
-ITTTT

813704
290000
195737
2p1404
042704
852704

RELOC ROUTINE

PE1424
ggiens
3¢141¢
eei412
791416

B24414
2a14y
1g4408
062714
apn7sl

ERCISER

gipgeog 177578
#010208 17757¢
80770

gplole

erie24

221360
de1p12

225504
201024
4] 049 177578
290810 177372
177578 @RB757

2eR762
ope112

6p1154

ggpeLe pgeerr2

BRR757
oeerre

[-LT-2ad ]

160028
o480

EXERCISER

geeeee
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JSBTTL RELGC RQUTINE
;Rourxuz TO RELOCATE PROGRAM GODE

RELOC: BIT #10800 ) #HSWR $BRANCH TF Tu12sp
[1%+] 2ps JSLiTey & SWB9=8 3 NO RELOCATION
Rl #1080, 08SWR JBRANCH IF SW@B9s2
REQ 43 $NO RELOCATION IF 5i2st & SWgysp
20%) TSTE QEMMON JBRANCH IF HEM MGMT IS ENABLED
BNE as §NO RELOCATION IF MEM MGMY [S ON
MOV ®xFRSTAD, Rp JGET FIRSY ADDRESS OF COCE YO BE MOVED
MOy RE4RS ISAVE
MOV R2,R4 JGET LAST ADDRESS OF CODE 10 BE MOVED
Sus Ry ,Re 1R4 CONTAINS # OF BYTES TO RELOCATE
MoV R2,R3 JSAVE LAST ADDRESS OF CODE TO BE MOYED
ST OFACTOR JFIRST RELOCATIQN IS To ENCTAGs2
BNE 198
MOV Rz, #2RETPC JSAVE RETURN PC YO NEXT SECTION OF CODE
MOV SEFRSTMEM  R2 JSET FIRST ADDDRESS
188 ADD R2;R4 JR4 CONTAINS LAST MEMORY ADDRESS
cHP R4, 08 STMEM JEX]T IF INSUFFICJENT MEMORY
RH1 35 JAVAILABLE FOR RELOCATION
suB RZ,R4 IR4 NOW CONTAINS BYTE COUNT
cLR 84FACTOR JCLEAR RELOCATION FACTOR
iis: 3]y #42 QxSyR JCHECK IF ALL DEVICES DESIRED FOR
ANE 128 JRELOCATION ROYND ROBIN sTYLE
BIT #10,R4SHR JCHECK IF A DEVICE IS SPECIFIED
BEQ 1s
MOVB SHSWR, ®¥0EY 1GET SELECYED DEVICE
12%1 CLR 24EABTS JCLEAR EABITS FOR DEVICE
JSR Pc, 10DEV 360 RELOCATE VIa SELECTED CEVICE
8ve 2s J'VY 83/t INDJCATES NO ERRCR/ERROR
151 MOV tRa&* (R2)+ JRELOCATE PROGRAM CODE
cHP Rg,R JCHECK |F DONE
BNE 18
2% cMP ={R3),*(RQ) JCHECK THAT CODE WAS RELOCATED
1Y) 3s IPROPERLY
JSm PC,SAVVAL 3GO SAVE PERTINENT DATA FQR TYPEOUY
R TERROR! COoDE NOT RE_OCATED PROPER,Y
k1] cHP RE,RI JCHECK [F FENISHED CHECKING
&N 2s
SUE #18,990EVID $BRANCK I ERROR UETECTED on REL0CATION
BEQ 115
451 INCB LT 3 JSTEP TO NEXY DEVICE
cLh *80§V]0 ISET _DEVICE IND TO cP
MOV RQ,#C 150 EXEGUTE RELOCAYED CODE
581 MoV (PCH,PC JIRETURN TO NEXT SECYION OF CODE
RETPCI o JCONTAINS PC OP NEXT SECT]CN OF CODE
JWAIT LooP PoR COMPLETIQN OF DEVICE TRANSFERS
WAITIOI MOV #(PEIe IR JGET CONTENTS OF DEVICE'S BUS
BUSADR! WORD @ 1ADDRESS REG|STER
TSTE SIHMON JBRANCH [F MEM MGMT 1S NOT ON
BEQ 1s
ale #160090,R4 JCONVERYT ADDRESS TC VIRTUAL ADRS

s g4gnee, R

MAQYLL 27(6D5) 4wEpPe’d4 11153 pAGE 12

15 cH® w(R4) ,(R4)
BEO 2%
HLY

281 ADD 9, (Re}
BR WalTlo
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DCOKCD 10DEY ROU' INE

475 ,S8TTL I0DEV RQUTINE
476 $ROUTINE TO RELOCATE PROGRAM CODE VIA DEVICE SELECTED IN SWITCHES<2-2>
477 $(IF SWB3=1) OR Vs ALL DEVICES IF SWe@5=1,
478 JTHIS ROUTINE WRITES THE DAT* ~G . RELOCATED ONYO THE SELEGTED
479 JDEVICE aND AFTER CAMPLETOi EADS THE DATA BACK INTO MEMORY WHERE
48g JTHE RELOCTED OATA S TO GO, AFTER THE READ THE ROUTINE RETURNS TO
481 $THE CAL| ER, THE CALLER COMPARES THE DATA READ BACK,
482 ;\.Evtcis ARE 3
483 a~cP $TAKES ERROR EXIT
484 s 1~RK
485 1 2«RF
486 [ 3-RP
487 s 4=RC
488 ) 5«00 NOT USE
489 } 6~RS04
499 [ 7-=P IRESERVED FOR FUTURE USE
491 }INPUT PLRAMETERSY
492 3 RO }BUS ADDRESS FOR WRITE
493 ; Rri JDON'T CARE
494 ] R2 JBUS ADDRESS FOR READ
495 i R3 1DON'T CARE
496 3 R4 JBYTE €OUNT
497 i RS JDON'T CARE
498 ] €ABITS 3LOADED
;39 ! nEV IDEVICE IOENTIFIER
[
581 10UTPYT
502 ' RO JURDATED BY BYTE CEUNT (IF Ng ERROR)
503 ] Ri JUNGHANGED
504 3 R2 PUPDATED BY BYTE COUNT (IF NO ERROR)
585 ] r3 1UNCHANGED
So6 ' R4 1 CLOBBERED
587 [ RS FUNCHANGED
508 ’ EABLTS JUNGCHANGED
529 3 'Yy Blv 1CLEAR/SET=NO ERROR/ERROR
S1¢
511 201420 024767 071106 10DEVT usm PC+GLRTBIT JCLEAR 'T! BIT & SAVE PSW
512 001424 010546 MOY RS, »{SF) JSAVE RS ON THE STACK
513 pgi426 252737 ppp2es 177776 518 #PRYY4, OHPSH iSET PRIORITY LEVEL 4
514 221434 142737 Q00378 20D757 13} alch #370,8¥DEY $LIMIT DEVICE SELECT CoDE
515 221442 113725 @0@7?57 MOVB @¥DEV RS JGET SELECTED DEVICE
516 a2i446 Pp63p5 ASL RS IFORM INDEX POINTER
517 ¢2{45¢ 016505 202266 MOV DEVYBL tR5) RS IGET SELECTED DEVICE TABLE
518 2@i45¢ Bp1005 aNg 25 $BRANCK |F 1/0 DEVICE SELECTED
519
52¢ ¢01456 998 JERROR EXIT
521 ¢21456 084737 9P2556 JSR PC,@#RESTPS JRESORE ORJGINAL PSW
522 01462 012605 Moy (SP)+, RS JIRESTORE R5
523 @@id6¢ 000262 sty $SET 'v1 B)T TO INDICATE FAILURE
524 204466 00e207 1088}  RTS PC JIRETURN
525
526 JCHECK IF USER SELEETED DEVICE [§5 AVAILABLE
527 204470 812737 000806 0OUIR4 251 Mov HERRVEC+2,o#ERRYEG $SET TIME OYT TRAP VECTOR
528 221476 ppazé6l SEC JSET €' IN PSW
DCOKCQ 11/4B+11/45 CPU EXERCISER MACY11 27(855) 4-SgPe74 11153 PAGE 14
DCOKCD 10MEV ROUTINE
520 01500 8¢5775 020012 ST e12¢R%) JREFERENCE A DEVICE REG
532 22{524 912737 2p%274 020024 MOV #ERRRT s 0w ERRVEC JIRESTORE ERROR TRAP VECTOR
531 INOTE! MOV DOES NOT AFFECT 'C!
532 @ei512 1e3@20 BCC 298 JEVER oNWARD IF 115 THERE
533 @Pi514 ©32737 000048 177570 BIT #42,08SWR 100 NO? REPORT ERROR 1F ALL
534 gi522 @Qgl4gd 3EQ 14%
535 @@i524 185237 280757 INCB e#0EV $STEP Yo NEXT DEvICE
536 201530 090741 BR 18
537 204532 113705 @@8757 1433 MOV @y0EV,Rs JGET DEVICE [D
538 1536 ©8P6305 ASL RS FFORM INDEX VALUE
539 201540 916567 9P4a156 038602 MOy DEVICE(RS) s DEVNAN JGET Hlg NAME
54p 201546 0OP0O04 032346 TYPE,NODEV
541 204552 000741 B8R 998 1TAKE ERROR EXIT
542
543 pP1554 112737 @00G03 0@8E74D 20%1 MQV8B #3,9#]ORETRY ISET ERROR RETRY COUNT
S44 201562 010427 MoV R4, ¢PCIe §SAVE BYTE COUNY
545 pRiS64 B0R00 1031 "WORC @
546 pR1L566 DP1P446 MOV Res=tSP) IFGRM TWO'S COMPLEMENT
547 201578 896216 ASR (SP) JWORD EOUNT
548 @572 ©@P5446 NEG (SP}
549 gpi574 212667 o322 MOV (SPde,9g JAND SAVE IN 93 BELOW
S5p  @E1608 113737 D0@@737 9208772 MoyB a#DEV s ##DEVID 3SEY DEVICE IDENT
55y 221606 813727 000762 S @gEAB]TS, (PC)¥ JISAVE EABITS IN 113 BELOW
552 201612 99000 1184 JWORD @
553 421614 123727 @@A737 000004 CMPB *#DEV, %4 JBRANCH [F DEVICE IS NOT
554 @01622 023415 BLE 128 1A MASS BUS DEVICE '
555 gpié24 06367 177762 ASL 11 ISHIFT EA BITS TO
556 0081632 086367 177756 ASL 113 IPQSITION 8+9
557 01634 DP@L36T 177792 ASL 11% IFRQM 4-5
558 2@1640 PE63I87 177746 ASL 11§
559 301644 012735 0009231 MOV #21,8(R5)* 109 A READ Iy (Tg SET vg, VAL ID)
560 00165¢ 012735 019009 nSv #12000,9(R5)* ISET POP11 FORMAY (1IN Rsbr REG)
561 poi654 012535 MOV (RS5}+,@(R5)+ 1L0AD DEVICES UNIT #
562 981656 012546 12%1 MOV (R54*7(SP) 1GET DEVICE's VECTOR ADDRESS
563 201660 012776 pp1732 0OLPSE uoy #45,0(5P) 1LOAD VECTOR
564 221666 862716 gpPEo2 ADD #2, (SR}
565 931672 912736 @@R242 MOV #PRTYS,8(SP)+ JAND PSW ON INTERRLPT
566 8031676 004747 090222 JSR PC:DSKADR 1GO GEY RANDOM D]SK ADDRESS
567 @goi7e2 216735 ppp3esd 339 MOV CYLADR,#(RS)s ISET 'CYLINDER' ADDRESS
568 001706 @16735 200310 MoV TRKSECi1@(RE) ¢ JSET 'TRACK/SECTOR' ADORESS
569 aP1712 P11537 21364 MOV (R5) ;0 #BUSADR JSAVE ADDRESS OF BLS ADDRESS REG
570 gel7’1é 01pg35 MOV Rp,8(RS) e JSET BUS ADDRESS
571 881728 016735 0220176 MOV 9%, 0(R5)+ JISEY WoRD CQUNT
572 204724 P16535 gpeRs2 ugv 2(R5),®(R5)+ JAND SET COMMAND
573 Qeiv3e Bpfois 3081 RR WAITIQ 160 WAIT FOR WRITE TO FINISH
574 -
575 28i732 @12716 01740 43 MoV #4418 (Sp) JADJUST RETURN PC TO 445 BE oW
576 301736 PoRRC2 RT1
577 20{74¢ 215504 4184 MoV @-(R5},R4 IGET AND CHECK ERRCR BIT
578 301742 100911 aPL EH 1BRANCH ]F NO ERAOR
579 201744 104400 HLT JREPORT ERROR
58p 2P1746 P16535 222026 MOV 6(R5),8(R5)+ JRESET DEVIGE'S CONTROLLER
581 0291752 162705 ap0e12 sus #12,R5 IRESET TABLE POINTER

582 901756 105337 0pa7ed ngEes @%ORETRY JRETRY WRITE COMMAND
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DEOKCH TINE
583 201762 B@1347 BNE 35
584 pPL764 BPB6I4 485 /R 998 JITAKE ERROR EXIY
ggs IAPTER THREE RETRYS
6
587 @@21766 112737 220823 980760 581 uovB #3,880RETRY JRESET ERRGR REYRY CoUNT
588 @ei774 162705 @gQe12 681 sue #12,R5 JRESET TABLE PCINTER
Ss9 p02@oe 012735 @p2p46 MOV A7S, (RS + JRESET DEVICE'S INT VECTOR
592 222004 046735 203224 MoV CYLADR)®(R5) JGET 'CY| INDER' ADCRESS
591 32219 016735 @B2206 MOV TRKSEG @ (RS)» IGET YPRACK/SECTOR' ADDRESS
592 32014 E11537 pp1364 MOV (R5), @¥BUSADR JSAVE ADDRESS OF BUS ADDRESS REG
593 pQ202 210235 MOV R2:8(RS)+ 1SET Bys ADDRESS
594 @20°2 016735 ppoov4e MOV 9518(R5)+ 3SET WORD COUNY
595 @r2026 PB16746 177560 MOV 118,={5P) IGET EA BITS
596 pg2a32 £56516 Qppoov4 B8 4(RS5) , (SP) ISET IN READ COMMAND
597 @@2036 @12675 0p000D MOV (8Pa*,#(R3) 1LoAD CoMMAND
598 202242 0008240 NOP
599 @22044 BEDT7IL BR 3% 360 TO WAJTIO V1A 30%
60g
681 gp20ds P12716 202054 781 MOV #7158, (Sp) FABJUSY RETURN PC 70 718 BE oW
692 ge2lse BPPRER RT1
603 2820854 D13524 7151 MOV #(RS)e,R4 JIGET & CHECK ERROR BIT IN COMMAND REG
604 2022056 186087 BPL g 1BRANCH [F NO ERROR
0% pe2060 194409 HLT IREPORY ERROR
686 282262 04165%5 020204 MOV 4(R5), 0 (R5) IRESET DEVIGE'S CONTROLLER
687 ¢32066 185337 aeR76R ] 4 10RETRY $RETRY READ COMMAND
me PRRETZ  BBLIAR BNE 68 33 TIMES AND IF suLl. FAILS
62y g@2€74 PPRTIS RR 4% . 1TAKE ERROR EX]
610 292876 8312605 ast MOV (§P)«¢ RS IRESTORE RS
611 0OR2120 066708 177468 ADD 108,R0 1ADD BYTE COQUNT T0 WRITE AND
612 0@2in4 66702 177454 ADD 188,4R2 JREAD ADDRESSES (FOR CHECKING)
613 pg2iip 989767 popés2 JSR PC,RESTPS 160 RESTORE 'T' [N PSW
614 2114 ©2@B242 oLy 1CLEAR ERROR INDICATOR
615 @02116 D0DPRALA7 177344 JMP 1088 JEXIT
616
617 @g2i22 2p0ece 98 “WoRD @ JCONTAINS TWO'S COMP WORD COUNT
618
619 }SUBROUTINE 10 GENERAYTE RANDGM DSK SURPACE AOORESSES
629 0B2124 #3273 0800028 177570 DOSKAORI Bif #20, $aSHR IBRANCH IF USER QOES NOT WAN?
621 @02132 01426 REO 2 JRANDOM DISK ADDRESSES
622 302134 18946 MOV R2;=(SP) ISAVE R@ ON THE sTACK
623 @@2136 913700 02772 MoV ®¥CEVI0,.RE 1GEY /0 DEVICE IO
624 @22142 0po3ge ASL Rp IFORM INDEX INTO
62% 22144 0p63IBP ASL R@ JADRTAB BELOW
626 302146 06140 ADD Riya(SP) JPORM RANDOM ¥
627 782150 @g5516 abe (§P)
628 @@2152 011687 gpeep3s MOy (SPYICYLADR MQVE Tp 'CYLINDER' ADDRESS
629 282156 046867 L2226 BIDOID slc ADRTAB(RE) ,CYLADR n. MIT 'CYLINDER' ADDRESS
63g 222164 Q62116 ADD Ry 450D
631 202166 BP5516 ADe (5Pd
632 202170 B12667 @eRE26 MOV (SPye, TRKSEC JMOVE YO 'TRACK/SECTOR' ADDRESS
633 082174 095728 57 (RB}*
634 p217¢ ©@46g67 gp2226 pRBRLE sle ADRIABLAB), TRKSEC ILIMIT (TRACK/SEC! ADRS
63% Q@2204 012600 MOY (§PH,RE JRESTORE RE
636 Ag2206 ©@0207 RTS 44 1RETURN
DCOKCD 11/4:-':51/45 CPU EXERCISER MACYT11 27(655) 4=SERe?4 11153 PAGE 15
neoKcp 10DEV ROUTINE
637 @e2212 Q12727 ceeece 2% MOV #(PCHe 3SET CYLINDER ADDRESS = 2
638 222214 2ecece CYLADRI ,WORD @
639 @@l B12727 p2oeee MOV #3,4PC)s ISEY TRACK & SECYOR u 9
649 g@2222 eelece TRKSECI ,WORD @
641 g@2224 Pge207 ars PC
64
64§ sTABLE OF OEVICE yCyLINDERY AND 1 TRACK,/SECTOR) ADORESS L|MITERS
644 azgigo egoeap ADRTAB! JWORD @ INOT USED
645 290800 WORD 2 INOT USED
646 292232 163352 .u RO 163359 IRKDA | IMITER
647 02234 163352 S 163350 $RKDA [[MIYER
64g  p2236 137774 ueRu 177974 JIRFDAE LIMITER
649 p@224¢ £20000 AH RO @zdde9 IRFOAR ( IM]TER
6%p 322242 177382 JHBRD 177352 IRRCA L TMITER
651 pg@2c44 170370 .‘Hoﬂo 170470 IRPDA LIM[TER
652 @@2246 176480 LWORD 176492 JREOA (IMITER
653 3R2258 176480 LHORD 176420 IRE0A [IM]TER
654 gp2252 177145 HHORD 177345 FRPACA LIMITER
655 @g22%4 178370 JWORD 172379 JRP4OSY thITER
656 202256 1704480 HORD  178g¢0@ IRSDA LIRITER
657 pg226p 178400 LHWORD  1y0400 IRS0A LIMJYER
658 @g2262 177777 JWORD  wy INGT USED
659 pa22¢4 177777 THORD =i §NOT USED
660
663 "SBYTL DEVYCE TABLES
662 Q2266 0VPBALY DEVTBL! ,WORD @
663 2270 02306 AWORD  RKTBL
664 @@2272 092330 “WORD  RFTBY
665 902274 0p2352 LNORD  RPTBL
666 [@2276 PP2374 WORD  RcTBL
667 @230 epeadR “WORD ® JRESERVED FOR RFp4
668 @@2382 Q@450 AHORD  RSTBL
669 @@23e4 Ogspad "WORD B
679
671 202306 080229 RKTBL{ ,WoRD  RKVEC
672 202310 177412 WORD  RKDA
673 PR2312 177412 WWORD  RKDA
674 022314 177430 WNORD  RKBA
675 PP2316 177406 “WORD RKWC
676 222320 177404 “WORD  RKCS
677 202322 0pE503 JWORD 523 JWRITE COMMAND
678 0802324 0pB50% “HORD  5p% JREAD COMMAND
679 ¢82326 @pdari THORD 1 ICONTRO|, WESET
68p
681 @g233¢ OpR204 RFTBLI ,WORD  RFVEC
682 p@2332 177472 "WORD  RFDAE
683 282334 177486 HORD  RFDAR
6Ba  a02336 177444 TWORD  RFCMA
685 202340 177462 TWORD  RFWg
686 @O2342 177468  WORD  RFDES
6B Q2344 020103 VWORD 183 IWRITE COMMAND
688 27346 2pBLFY LWORD  1p5 JREAD COMMAND
689 @er3Se  2pCert "WORD 1 1CONTROL RESET

692



DCoKCD
DEOKCD

691
692
693
694
695
698
697
698
699
798
701
742
703
704
708
786
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
738
731
732
733
734
735
736
737
738
739
748
741
742
743
744

OCOKCn
ogoKcn

748
746
747
748
749

11/42-11/ :5 CPU EXERC{SER
I LES

DEVICE 7

BR2352
282354
822356
0823680
202362
092364
822366
822370
22372

092374
802376
932400
222402
g02404
882406
De2410
8@2412
ee2414

202416
pg2422
232422
982424
282426
302430
202432
322434
222436
002440
p92442
£e2444
882446

ga2450
892452
282454
222456
282469
202462
202464
822466
222470
202472
282474
382476
48250¢

302502
2p251e
022512

1164ﬂ91%/45 CPU EXERCISER
ABLES

282516
222528
232522
#2524
8082526
2R253p

282532
2082536
pR254@
282542
282546
202552
2032554
882556
pE2542

88254
176722
176724
176720
176716
176714
290105
P@B105
2008801

sga21e
177442
177442
177452
1774%0
177446
802103
8y21p5
20081

176739
176732
[ )]
2@Re0n
BpP254
176734
176706
176704
176702
176700
2¢B181
8pa171
2489011

172049
172p40
Boeoee
202000
po02e 4
172046
172046
172044
172042
172040
2P0161
200171
840911

912737
8108446
B12724

810024
811024
p1p224
11274
B12604
oeo2e7

813746
211627
292000
242716
612746
dpPpR2
009207
RB187406
gpa?7i

200738

177776

opd020
BB2554

1777568

HACYiL 27(655)

RPTBL) .WORD

RCTBLY  \WORD

IRPO4 TABLE
RP4TBLI ,WORD
iwoRD

RSTBL1 L WORD

4=5EP=74 11153 PAGE 17

RPVEC
RPCA
RPDA
RPB4
RpWPR
RPCS
193 IWRIE COMMAND
1p5 JREAD COMMAND
1 1CONTRaL RESET

RCVEC

RCD&

RCOM

RcCH

RGWE

RGCS

183 INRJTE COMMAND
1p5 JREAD COMMAND

1 JCONTRO| RESET

resess
P40

] IRPB4 UNIT

RHCS2 1RHCS2 aEGIST:R ADCRESS
RPAYEC

RP4CA

RP4PSY

RP4BA

RPAWC

RP4AES

161 * IWR]TE COMMAND

iyt 1RZAD COMMAND

49031 JORIVE CLEAR

RSCH1

RSCSL

a IRSD4 UNIT #
RHCS2 IRHCS2 REGISTER ADORESS
RSVEC

R§OA

RS0

RS8B4

RSWE

RSCSL

161

173
45031

JROUTINE YO SAVE MEMORY VALUES ON RELOCAT]JON ERROR
2P2pLe @P8772 SAVVALI MOV

MOV
MOV

MACY1y 27(635)

MOV
MOV
MOV
MoV
MOY
RTS

#18,980EV]D JSET DEVICE INDsMEMQRY
Ré; wiBP) ISAVE R4 ON THE STACK
#MEMTBL RS JGET STARTING ADDRESS OF TABLE

4«SEReT4 11153 PAGE 18

é gUT!NE To CLEAR 'Yy’ BIY

TBITINOV
MOV
RETPSW! ,WORD
sle
REBPSHI MOV
RTY
1% RTS
R:;TPSI MOV
BR

Ry (Rd)+ JLOAD 1GOOD: ADDRESS
(RBY, (Ra)e 3,040 'GOCD' DATA
R2,{R4), }.0AD 'BAD' ADDRESS
(R2h s (R4 * JLOAD TBAD! DATA
(SP)s,Rq IRESTORE R4

] JEXIT

*#PSH, ~(SP) 1PUSH PSW ONTO STACK
(sp;,ch)» JSAYE IN RETPSW BELOW

tzﬂv(SP JCLEAR 'T1 BIT IN PSW ON STACK
#15..4551 ISET RETURN PC FOR RTI

PCLEAR 'T! BT [N PSW
re JRETURN
RETRSH: 0 (SP) lFUSH ORIG PSW ONTO STACK
REBPSH



DCGKCD
0CeKCD

762
763
764
748
766
767
768
769
778
771
772
773
774
778
776
777
778
779
18¢
781
782
783
784
785
78¢
8-
Too
789
790
791
792
793
794
798
796
797
798
799
1] ]
821
822
803
804
805
806
aegy
808
14
81e
811
812
813
814
815

DCOKCD
BCOKCD

816
817
818
819
82¢g
821
822
823
824
828
828
827
8z2g
829
839
831
832
833
834
835
838
837
838
839
84g
84

84%
843
844
845
B4g
847
849
849
850
851
8%2
853
854
855
856
857
858
859
11
863
862
L3
864
8ss
866
867
868
869

11/4@w11/45 CPU
TYPE SUBRQUTINE

202564
202566
202572
8a2600
202606

902610
002612
2p2614
2616
342620

pB2622
082626
902632

292634

292649
802644
882646
292652

vl2654
2660
022662
gR2670

pR2672
202672
en267s
g827a2
o274
882706
8282712

11/40w11/45 Py
TYPE SUBROQUTINE

382718
ogarié
282722
eg2726
302732
ge2734
282736
802742
pe2744
e82758
ag2y52
ag27s4
2827568
292760
202762
20276

20277

ag2774
02776
eB3L00
Bo3Rae
PEICDE
ge3l1e
283212

203216
283522
203224
283026
203832
283032
203034
883036
203242
23044
23246
203050

823352
BE3NB6
pa3nép
223062
2R3264
ag3ere

0AXATD

223123

o10846
17620
262766
232737
201403

112946
B2L603
2p5726
812600
BpoPR2

004767
122726
ap1366

816746

135366
ega77e
204767
280772

125737
180375
116637
8p0297

8gagoe

Bo4747
912704
pig201
2¢5ee3
212790
200167

204767
212704
1629¢1
010105
205003
185737
001423
242701
296301
spélgl
856103
206181
86303
262701
eiligl
212700
20630
006103
277003
042705
060501
2p8503
812708

212705
eg5082
agéaes
2e6Q01
1p6@02
2085305
2pi373
012705
20224}
1g6pee
2a%53e%
201374

262792
110244
pa53ep
291355
204767
Beo2e7

aon
goroce
g4e
PLL]

P {ERCISF R

[2:L1 )]
ggen2
“gB408

008ea2
288764

90826
w2912

© 76142
28921
fEP02

177564

020002 177566

292274
rRy102

7e8pes6
720100

EXERCISER

72232
223122
reageo2

eze77e
017777

172340

erzaee

160000

eropie
712083

2CEROS

702260

i2054

MACY11 27( »5) 4=SERe74 11453

“SRTTL TYPE SUBROUTINE
JROUTINE TO TYPE ASGI| MESSAGE,
JTYPE} MOV Rp,e(SP)

MOV 82(SP)IRE

ADD #2:3(SP)

8lY #TTOPY, #0PT,CP

:14-] 63
185} Move (RBY+, e (SP)

RNE 2%

TSY {SP)e
631 MOV (SP)*,RY

RTY
284 JSR PCy5S
381 eMpPy #12,(SP)e

BNE 13

MoV SFILLS = (5P)
481 DECH 1(8p

ALT 33

JSR PG5S

BR 43
5% St *87PS

BPL jed

MQVB 2(SP),Patry

RTS PC

NULL=R

PAG 19

MESYAGE MUST TERMINATE WITk A p BYTE,
JSAVE R@ ON THE STACK

$CGET "oy AGE ADDRESS

iADJUSY RETURN PC

$BRANCH IF NO CONSOLE TTY aValg

JPUSH CHAR ON THE STACK
IBRANCH [F NOY TERMINATOR
JPOP TERMINATOR OFF THE STACK
FRESTRRE RS

JRETURN

1 TYPE CHARACTER
JCHECK §F CHAR WAS A LINE FEED
JBRANGH IF NOT _INE FEED

JGET # of FILLERS REQUIRED AFTER
SLINE FEED AND FILLER CHARACTER
}DECREMENT FILLERS COUNT

IBRANCH IF NO MORE FILLERS NEEDED
ITYPE FILLER CHARACTER

JWAIT FOR oUTPUY DEVICE
110 BECOME READY
BYYRPE CMARACTER

ISUBPOUTINE YO CONVERT 16 B]Y DATA TO ASCIZ STRING, THE aSCIZ STRING
JSTARYS AT DIGITS AND 1S 8 BYTES LONG, & ASCII DIGIYS « 'SPACE' + '@,

CNVUATE
JSR PCySSAVR
MOV 'Dltau'-u..na
MOV 92:
cLR
udy te..Ra
JHP CNVDIG

1SUBRQUTINE TO QONVERY A VIRTUA
TAQDRESS, YHE CONVERTED ASCIR S
$(8 DIGITS » 1 SPACE ¢ g BYTE)
lClLLI MOV ADORESS4R1

PG, CNVADR

#RADDRESS Y0 AN AS[Z STRING PHYSICA

1GO SAVE REGISTERS ON THE STACK
1SCT ADDRESS OF OIGIT BUFFER
1GET DATA

$SET DIGIT COUNT
J1GO TO DIGIY CONVERSION ROUTINE

ING IS AY 'DIGBUF' AND IS 18 BYTES LONG

JIGEY ADDRESS

JSR
INOTEI SUGIOUTINE SUBRACTS 2 FROM ADDRESS BEFORE CONVERSIOA

JFOR EXAMPLE TO TYPE ERROR P

' MOV PCoRL
H JSR PCyENVADR
) TYPE
[ pl6BUF
MACY11 27(685) dnSgpe74 311133
CNVADRY
JSR Cy$5AVR
MOV ‘Geu'os..ﬁq
sus ’2'
MOV R1,R5
cLr R3
TST8 SgMHON
BEC 3s
Blc #17Y77,451
ASL Ry
ROL Ry
ROL Ry
AOL R1
AS Ry
AD #KIRARD4RY
MOV (Rliili
MOV #4)R
281 ASL Ry
ROL Ra
$08 9438
ale u;onnga,as
ADD R5,Ry
ADC R3
38 MOV #8,4RE
CNVDIGH MOV #34RS
cLR R2
54 ASR R3
ROR Ri
RORB R2
DEC Ry
BNE 53
MOV #5,R3
681 cle
RORB R2
nEe RS
BNE 63
ADD ¥26Q,R2
Move R2:»(R#)
nEc Rp
BNE CyvDIG
JSR PCySRESTR
RTS Pc
;DIGIY BUFFPER
DYCBUFY BvTE  a,¢
nI1GITSY BLKB &,
BYTE 49
LBYTE 9

T IS TME PC OF THE MOV
HAT SEYS YYPED

phge 20

jG0 SAVE REGISTERS ON THE STAGK
J1GET ADDRESS OF DIGIT BUFFER
JSUBTRACT 2 FROM ALDRESS
ISAVE ADDRESS 10 BE OQONVERTED

JBRANCM [F MEM MGMY 15 DISABLED

1CLEAR ALL Byy pAR sELECTOR BlTs
ISMIFT BITS $5-13 CF ADDRESS
ILEFT YO

133

JFORM ADDRESS OF PAR REG
I1GET CONTENTS OF PaR
1SET SHIFT COUNTER
JSHIFT PAR BITS [N Ry

36 PLACES LEFT Y0 R3aRy

sCLEAR PAR SELECYOR BITS [N ADDRESS
IFORH PHYSICAL ADDRESS

1IN RL & R3

ISET DIGIT COUNY

1AND BI1YS PER CIGIT CQuUNT

JR2 WILL CONTAIN DIGIT

IR3CBE> YO 'Y

[RE-ANS ] R1<15> & R1<RBY> 1o 'Ct
11t T Ra<@7>

JOECREMENT SHIFT COUNY

SSET SWIFT COUNT

ISHIFT DIGIT FROM <p7-p3>
1Te <B2-28>

JCONVERy DIGIT 70 AgClI
JMOVE DIGIY INYO DIGIT BUFFER
}DECREMENY DEGIY COUNT
JCONVERY NEXT DIGIT

JRESTORE REG!STERS FROM STACK

) 1SPACET
J'e' TERMINATOR

JSUBRQUTINE TO CONVERY 16 BJT OCTAL DATA Y0 AN ASCIZ STRING AND TYPE T,

1CALLY MOV #paTa, Rz

PLMAD R? WITH YWE [ATa



DCOKCD
0COKCD

872
87

873
873
874
a7s5
876
877
878
879
88p
881
882
883
884
a8s
886
887
888
889
890
891
892
893
894
895
896
897
898
899
908
901
982
993
9d4
905
906

DeoKCo
DCOKCD

907
9a8
a9
912
911
912
913
914
915
916
917
91g
919
920
921
922
923
924
92%
926
927
928
929
930
931
932
933
934
935
938
937
938
939
940
941
942
943
944
945
94s
947
948
949
950
954
952
953
954
955
956
957
958
959
960

11/40=11/ 5 CFU
TYPE SUBF LUTINE

823424
393110
203414

283316
#a3122
2083126

203130
923132
2083136
203142
203146
293150
293154
203186
203160

803162
283166
223178
203174
923176

#93200
203204
p23210

Bg4a7e7
2004
292207

294767

Apoags
290207

2p0e3

0p0240
213746
042716
822716
2glee5
BaABC4
gasS726
200000
oggena2

122746
2g1004
dpdee4
225726
200002

112687
2ao004
egepe?

EXERCISER

177562
293074

177574
eo3g72

177562
177600
2e0es3

oe0752

29e915
see7s2

175534
200749

11/40=11/43 CPU EXERCISER
ERROR SERVICE RQUTINE

gplel2
093216
093220
203222
283230
863232
203236
003242
303246
393254
083262
203266
823272
203274
303380
203324
20331¢
003312
283314
803322
203326
2a3332
203334
283340
203344
2033590
gR33I56
283368
203364
203370
BR33I74
003420
003404
203410
Be3414
pe3416
283422
203424
203439

a@3432
AB3I436
2p3442
203446
283450
2RI454
203469
283464
283464
003470
003476

335737
198021
290020
932737
Bp1147
894767
@13702
24767
016767
816767
820004
016602
124242
200804
294747
816702
[TTLEES
Pp6302
816287
230004
PE4747
220484
2p2004
B16602
004767
122737
001014
80204
813702
264767
Poeo4
913702
094767
p16602
124242
195737
8010812
005737
Bo1415

ggBoo4
163702
294747
dpo4cCo
spe8Ce
316681
2p4767

Gp4767
832737
991402

17757p

020900

PP1666
801060
177424
177624
177629
203564
200016

P36l
177600
175462

284156
982742
2pB424

on3687
200222
177534
2ves10

PB3614
177766
177518
883624
177744
177474
opeole

280770
981004

293626
/01004
177436

283633
290216
177432

B01454
op2008

177572

opp320
200314

1754290

8008764

177578

$SUBRQUTINE TQ CONVERT A VYIRTUAL ADDRESS Tg A PHYSICAL ADDRESS AND TYPE 1T,

MACY11 27(655) 4=SEpe74
’ JSR PCTYPDAT
TYPDAT; JSR PC,ENYDAT
TYPE,DIGITS
RTS PC
3CALLE MOV #ADDRESS, Ry
3 JSR PC,TYPADR
TYPADRY JSR PC,ENVADR
TYPE,DIGBUF
RTS PC

11153

PAGE 23

$JCONVERY UATA TO ASCl# SYRING

JLOAD Ry WITH THE ADDRESS

3JCONVERT ADDRESS TO ASC1Z STRING

ITYPE ADDRESS

JKEYBOARD INTERRUPT SERVICE ROUTINE

CNTRLCES
TKISRy NOP
MOV OgTKB, = (5
ale #177600, (SP)
chp #CNTRL.C, (SP)
BNE 1$
TYPE,GRLF
157 (SP)e
HALT
RT!
181 cMFB #15)(SF)
2s
vvn: CRLF
87 tgP)e
RT!
251 MovB (SP3*ECHD
TYPE,ECHO
RTY

HACY1y 27(855)

SGET CHARACTER
3STRIP UNUSED BITS
3BRANCH IF NOT CONTROL C (¢C)

JECHO <CR>¢LF>
iPOP CHMARACTER QFF THE STACK

JRETURN
1BRANCH 1F NOT <CR>
1ECHO €CR>CLF>

1POP CWARACTEROFF STACK
JRETURN

1ECHO CHARAGTER
JRETURN

4-SERw74 11153 PAGE 22

"8pTTL ERRQR SERYICE ROUTINE

.

3ERROR SgHVICE CALLED B8Y TRAP (HLT) INSTRUCTION
LT

FHALT ON ERROR?

BFL 1"
HALT JERROR PC 1S TOP WORD ON STACK
184 #20009, #¥SWR ITYPE OUT DESIRED?
BNE is JBRANCHM IF NO TYPEOUT
JSR PCiSSAVR )GO SAVE REGISYERS ON THE STACK
MOV PRIENT R2 1GET PASS COUNT
JSR Pc;cngﬂhr
MOV DIG2TS#2,PASSES JLOAD ASCII VALUES
MoV DIGETS+4,PASSES+2
TYPE,PASCNT
MOV 16(SP)IR2 JGET PC OF ERROR CALL
cHPB s(R2),*{R2) JDECREMENT PC YO HLT
TYPE, VIRPG
JSR PCYYROAT 1TYPE DAT
MOV DEViD,R2 1GET DEVXGE IDENTIFICATION
BEO 13: JANQ BRANCH IF DEVIGE WAS CP
A3,
Moh DEViCE(RZ).DCVERR
TYPE,DEVERR
JSR PC-!NYREGS
BR 198
1384 TYPE,STATUS
MOV 2p(SP},R2 JGET STATUS AT TIME OF ERROR
JSR PC:'YﬂbAT 1TYPE STATUS
cHeB #10,080PT,CP
BNE 12%
TYPE,CPERR
MoV ®4CPUERR, R2
Jsn PCiTYPOAT
YYPE,ERREG
MOV ®XERRREG, Rg
JSR PC,YYPDAT
128 MOV 16(SP)R2 JGET PC OF ERROR
GMRB -(Rai,-(ﬂz)
1518 SHMHON JCHECK IF MEM MGMT IS ENABLED
BNE 108 JBRANCH IF ENABLED
ST ®pFACTOR
BEQ 19%
TYPE(RELPC
sup e#FACYOR, R2 JFORM PC OF ORIGINAL CODE
JSR PC,TYPOAT JTYRE DATA
BR 198 160 TO 198
10%) TYPE ,PHYSPC
HOV 16(SP) iR 1GET ERROR PC
JSR PC, YYPADR $TYPE ADORESS
19%;
JSR PCiSRESTR JRESTORE REGISYERS FROM gTACK
1%1 BiT #2000, PSNR JRING BELL ON ERROR
AEQ 23



OCqrCD 11/48-11/45 Cpy E RCISER MACY11 27(855) 4esEpn74 11153 pAgE 23
DCAKCH ERROR SERVICF RQU *NE

961 903502 0pee24 P, 640 TYPE,BELL

962 BR3I504 @25737 17570 281 ST GgSHR FHALT AFTER TYPEOUT

963 223510 1poedl BPL 1%d

964 2@3512 ©p2RP0 HALT

968 2R3514 (CAB57X7  @P5322 ST SHERFLAG

966 003520 0@L407 REG ag

967 @aE3522 85837 825322 cLlr PHERFLAG

968 093526 CpS5@00 CLR Rg JALLOW TIME FOR TTY YO TYPE CHAR
969 ¢23532 035300 3% DEE Rp

97¢ 133ITI2 281376 ANE 3%

971 J@3534 0437 0@5422 JMP @uSTART

972 ©£354@ 188737 000761 481 S8 *3PEFLG JBRANCH IF NO PARJTY ERROR
973 w©E3544 2gi402 BEC 113

974 233546 0O01N?  0p4402 JMp SWPERET JRETURN T0 pARITY ERROR SERVICE
975 33552 reevoee 21 RT1

97

$7% IDIGIT TABLE

9;3 283554 38489 DIGTAR! "@%

979 @23556 ©31462 23

980 003560 032464 n4n

981 @B3562 933466 "oy

982 283564 085215 040520 051523 pASCNyy ASCI] <15><32)1pAgs #'
983 203572 021440

984

985 INOTET  PASSES MUSY BE AT AN EVEN ADDRESS!
~ng

9u, gRI574 03I0VEP 230Q6L 200 PASSES) ,ASCI1Z '@20@

988 PP346T1 240 050126 836583 VIRPC) ASCiZ2 ' VPCy'

989 BBI6N [1:1]

990 @@3607 120 053523 @8FE75 STYATUSI ,ASCIZ 'PSWm!

991 203614 050183 036525 888 CPERRp ,ASCIZ 'CPUmt

992 0836231 105 0951122 900875 ERREG) ,ASCIZ 'ERRE!

993 203626 850122 036393 998 RELPC} ,ASCIZ ‘'RPgW!

994 @R3633 120  B41528 BPPR7S PHYSPCH ,ASCIZ 'PRE®H

99% pO3640 030907 BELLY  ,ASCIZ <>

996 AEVEN

997 003642 0Op581% SUCCESS:,ASCIT <1%>(2>

998 303634 OS2PAC 242510 250440 “ASCIT 7/ THE QUICK BROWN FOX JUMPS OVER THE LAZY COGS BACK 8423458783 p,554 /

999 @2T652 044525 845583 041040
1009 923660 047522 D4712) 043040
1907 883666 ©54117 745048 046525
1992 ©O3I&74 ©S1520 247448 842526
1023 A@3782 922122 044124 0201085
1804 2E37iC 240514 254532 242040
1005 983716 043517 @28123 042582
1096 @B3724 045503 P3IL040 031061
1007 203732 032063 033085 D34067
1908 283748 020071 £42528 651523
1086 B83746 220043

igie 003757 03IVG6E 030060 288 PASSNOI LASCIZ ‘'segR:

1014 203756 “EVEN

1012 JROUTINE YO TYPE CONTENTS OF DEVICE REGISTER ON AN ERROR

1013 JINPUT

1014 i rR2 FINDEX VALUE YO APPROPRJATE DEV
OCOKCO 11/48=117/4% CPy ExERCISER MACY11 27(45%) 4-SEPu74 11153 PAGE g4
DCOKCO ERROR SERVICE RQUTINE

1818 283756 2162080 pp4280 PNTREGS MOV REGS¢2),RI JGET # OF REGS Y0 TYPE

1016 PA3762 216203 094222 MOy REGADR(2), Ry IGET FIRST ADORESS OF DATA TABLE

1g17 gp3766 @227p3 gpp73g cHP FMEBTBL,RI $BRANCH |F MEMORY ERROQR

1018 023772 2@14L6 REg 28

1019 Q83774 242382 1% MOV (R33#,R2

1020 @2377¢ ©B@4747 177182 Jon PC,YYRPOAY I1TYPE DATA

1921 go4ea2 ®p53g0 nEe Rg

1022 0224224 281373 BNE 13

1023 ¢e4RS6  BpO20Y RTS8 14+

1024

102% (24218 000804 084866 2%; TYPE,GDADR

1826 @p4214 912303 MSV (RIBe, Ry 1GLT 'FROM® ADDRESS

1027 gpe4rib6 gg®721 8T (Rips 1AD0 2

1828 084220 BR4767 177072 JSR PC1IYPADR FYYPE ADDRESS

1829 204724 2p2eC4 324136 TYPE,A,0AYA

1232 og4dxe 61230§ MOV (R3b#, Ry 1GET 'PROM! DATA

1931 pg4p32 gg4767 17746 JSR PC,YYPOAT ITYPE CATA

1032 Q@4GY4 ©QPOCA 304144 TYpE,BDADR

1833 2@4r42 212381 MOV (RIge,Re JGET 'Y0' ADDRESS

1234 304744 PES721 87 (Ride 1400 2

1835  JQ4C46  BR4TE7 177044 JSH PCiTYPADR JTYPE ADDRESS

1936 204752 0OpRe0s PR4136 TYPE, A, DAYA

1837 204756 Q12302 MOV (RY¥s, Ry IGET 'TO' DATA

1938 po4cop 2p4767 177p2p JBR PC,YYPDAT ITYPE DATA

1039 @R4v6s  €IL2EY RTS PC

1041 @Q4ve6 251185 047522 020122 GDAOR; [ASCIl 'ERROR QN PROGRAM RELQCATION'<153<12>
1042 D474 247117 DpBOR4E  B47522

1843 204102 851107 p4s503 251040

1044 Q04112 @46319> 41517 @52181

1048 204116 ©47541 6516 212

1046 004123 187 047517 020404 “ASCIZ 'G000 Aprg=!

1847 24132 042141 051522 0@2075

1048 0R4L36 ©40504 240524 208875 A,DATAL JABCIZ 'DAVAe'

1049 Q24144 240502 220104 Q42301 BOADRy  [ASCIZ 'BAD ADRSe!

1% opR4152 051522 pp2¢7%

1851 EVEN

1852

1053 go415¢ P3I0@60 DEVICEY ,AsCIl ‘o2

1054 204160 D45522 “ASCIT 'RK1

1055 224162 43122 LVASCIL 'RF)

1056 QB4164 058122 LASCY RP1Y

1857 284166 41522 .Ascx‘ *RCY

1058 @24170 030122 LASCI] 'RPY

1059 #4172 ©51822 LASCI] 'S

1069 04174 254130 LASCIT "Xt IRESERVED FOR FUTURE USE
1064 Q24176 246515 ASCIT  TMMY JMEMORY

1p62 ITHE BELOW TABLE CONTAINS THE # OF QEVICE REGISYERS TO TYPE ON A
1063 IDEVICE E£RROR

1064 pr4zog PpeR0R1 REGS: JHORD 1 §NOT USED (FOR CP)

1065 224202 €206 LWORD 6 ITYPE 4 RK WEGISTERS
1866 124204 E0P206 L WORD 6 JTYPE & RF REGISTERS
1867 . 24206 dz0e1e JWORD 8, 1TYPE 8, RP REGISTERS
1068 Q4210 Gprele LWORD ] . JTYPE & RC REGISYEKRS



DCAKCD 11/4P=11/-5 CPU EXERCJSER MACY11 27(6%5) 4-5EP=74 11153 PAGE 25
DCOKCD ERROR SER ICE ROUTINE
1069 34212 ©13011 ‘'WORD 9, yTyPE ¢ RPP4 REGISTERS
1070 204214 030011 WNORD 9,
1871 p34216 ¢oped) LHORD 1
1072 Q4220 0Q0E04 "WORD 4
1073
1674 224222 OpRaeR REGADR; ,WoRD @
1075 234224 177400 WWORD  RKOS
1878 0204226 177460 JHORD  RFOCS
1077 024230 176710 (NORD  RPDS
1878 p24232 177442 LHORD  RCL4
1079 204234 176700 "HORD  RP4gSy
1087 204236 172840 "WORD  RSCS1
100831 @34249 0Oooege 4WoRD
1082 204242 008730 WORD  MEMYBL
1883
1084
1085 JROUTINE Tg GET TYPED oCTAL ADDRESS AND CONVERT To QCTAL, CAlkt
1086 H JSR "LRECU
igey 3 ""WORD PGONVERYED DATa ]S PLACED HERE
1088 pO4244 010846 RECO* MOV ng,-(SP) 1SAYE RP ON THE STACK
1069 @@4246 023015 CLR tR3) JCLEAR QLD DATA
10899 p04258 125737 177560 181 TSTB ®yTKS JWAIT FOR USER TO INPUT CHARAGTER
1891 004254 190375 PL 1§
1092 804256 113700 177562 MOVB QUTKB, RO JGET CHARACTER
1093 004262 042708 @pP208 slc #208,R0 ISTRIP MSB
1694 pEA266 122700 p@R17Y cnna #177,:R9 SCHECK IF RUBOUY
1895 0@4272 221087 23 JBRANCH IF NOT RUBOUT
1296 P@4274 @o0d24 APD7SS TYIE,SLASH JEQHO SLASH
1097 oR4308 Bp024) cLe JICLEAR GARRY
1098 24322 0806015 ROR (RS} $SHIFT (ASY TYPED CHARACTER
1899 204324 006215 ASR (RS} 10UT OF DATA WORD
1108 204306 86215 ASR (R5}
1101 @@4312 090757 BR 13 360 WAIT FOR NEXT CHARACTER
1102
1183 Q04312 122700 90A@15 281 cﬂra #15,RQ JCHECK ]F CARRIAGE RETURN
1104 204316 @01004 aNe 3% SBRANCH IF NOT CARRIAGE RETURN
118% 204329 Ppopos appr?S2’ TYPE,CRLF
1186 @@4324 005729 7S (5 I1STEP RETURN ADDRESS
1107 0284326 ©pB205 RTS RS JRETURN
11e8
1109 004330 110867 174424 381 Meve R@ECHO
1110 ©£0433¢ 000204 @0RT4D TYPE,ECHO
1111 204340 042700 177778 Blic #177770,RE ISTRIP NONSESSENTIAL BITS
1112 84344 Dp6315 ASL (R3) JSHIFT LAST CHARACTER 3 PLACES
1113 004346 BP63L5 ASL (R%3 ILEFT
1114 084350 Bp63I15 ASL (R3)
1115 2@4352 050045 BIs Ry (R5) SAND INSERT NEW CHARACTER
1116 p@A4354 Ppa73> BR i IWALT FOR NEXT CHARACTER
1117
DCOKCD 11/4@w11/45 CPU EXERCISER HACYLL 27(6%5) 4=5EPw74 11153 PAGE 26
DCOKCD PARITY ERROR SERV{CE
1118 VSBYT, PARITY ERROR SERVICE
1119 JPARITY £RNOR stRVI:E RQUTINE
1129 4356 0p5737 177570 JPARSRVITSY JCHECK [F WALT ON ERROR
1121 004362 1popel 8P, 1: JBRANGH 1F NOT MALT ON ERRCR
1122 204364 BosROp HALT
1123 BR4364 000DR4 Q00707 154 YYPE,PARERRR
1124 4372 119637 oop76l MOVB SP,®IPEFLG ISET PARITY ERROR [NDICATOR
1125 804376 $80137 283212 MP oa.u# 160 Tg ERRQR SERVICE
1126 ©04402 195037 P08761 PERET) SLRB o:’t LG JCLEAR PARITY ERRDR FLAG
1127 go44eé @epSeal [ ] L}
1128 ©£24410 BPS737 se0764 7;7 SHORT,Cp JCHECK IF MEn wGMT IS AgnxL
1129 024414 180032 8Pl 15 JBRANCH [F NOT AVAILABL
113g p@o4416 812702 77486 MOV #77406,R2 JSET UP MEM MGMT
1131 0224422 ©0@5837 172340 CLR *KEPARS
1132 Q4426 910237 172380 MoV R2:##K1PDRD
1133 004432 212737 420280 172342 MOV #200, 04K 1PARY
1134 ©@04440 930237 172302 MoV R2,8#K1PDRY
1135 ©B04444 812737 Q00428 172344 MOV #4080, 0#K [ PAR2
1136 884452 $10237 172304 MOV R2:#¥KIPDR2
1137 204456 8p5a37 172306 cLR 0XK§PPR3
1138 004462 812737 087608 172356 MOy #7600, 9xKIpAr7
1139 204470 B1P237 172316 MOV R2,0#K IPDRY
1140 204474 912737 @PRORL 177572 MOV #1. eRERQ lcNAsh: MEM MGMY
1141 0045082 212737 034530 002114 1Sy MOV § ,e40aRVEC JSEY NEW PARITY ERROR TRAp VECTOR
1142 004510 012737 op4718 000004 MOV #75,O4ERRVEC 1SEY TIME OUT TRAP
1143 004516 012737 004722 @09250 “ov #05 , PENMVED ISET MEM MBMT AgORT VECTOR
1144
1145 pp4524 @95723 ST (Rip* §SCAN MEMDRY FOR PARITY ERRQR
1146 1204526 228776 : 8R ]
114y
1148 w0453 DpRPL4 DBATA4 254 TYPE,ADRS]S
1149 ©R4534 BB4767 176356 JSR PC+YYPADR JTYPE ADDRESS
118 pg454z epoe0> RESET JIDISABLE PARITY £RROR DETECTION & MEM MGMT
1151 084542 0895737 0@0R764 ST ejopT , Cp JBRANCH IF MEM MGMT NOT AVAILABLE
1152 004548 182002 BPL 33
1153 804559 885237 177572 INC *uSRO SRESENABLE MEM MGHY
1154 0@4554 0@5¢02 3s1 GLR R2 JINITIALIZE DATA FOR DATA SCAN
1155 284556 014103 MOV =(R3),R3 JGET DATA IN FAILING ADDRESS
1156 0204560 010211 48 MOV R2, #R1) JLOAD BINARY COUNT INTC ADDRESS
1157 @g4562 021192 cHP (R1p,R2 JBRANCH IF DATA ODES NOT COMPARE
1158 204564 891916 BNE 58
1159 004566 B@S12 6OM JCOMPLEMENT DATA
1160 004578 010211 MOV Rg,(R }LOAD COMPLEMENT DATA INTO PAILING ADDRESS
1161 24572 B21102 cHP (Rl!.hz $BRANCH IF DATA QOES NOT COMPARE
1162 704574 081812 BNE
1163 ¢04576 PB@5402 NEG Rz - 3STEP DATA
1164 204608 001367 BNE 43
1163 204682 0PP0BE4 294771 TYPE,NOTFND JTYPE PARITY ERROR NOY FOUND ON
1166 zB4626 00BE04 PPIB46 TYPE,DSCAN IDATA SCAN QRIG DATA =
1167 204612 810302 MOV R3R2 JGET ORIGINAL DATA
1168 224614 @04767 176264 JSR PC,TYPDAT JTYPE ORIGINAL DATA
1169 pg4s2e 0pe4a1l 8R 6% JEXIT viA 63
1170
1171 204622 0@2pP4 0@3875 584 TYPE,GDDAT JTYPE GDOD DATA =



DCOKCR
DCOKCo

1172
1173
1174
1175%
1176
1177
1178
1179
1189
1184
1182
1183
1184
1188
1i8¢
1187
1188
1189
119e
1191
1192
1193
1194
1195
1196
1197
Ll
1199
120¢
1281
1202
1203
1204
1205%
1206
i207
1208
1289
1214
ieii
1212
1213
1214
1215
1216
1217
i218

DCOKCD
DCOKCD

1219
1229
1221
1222
1223
1224
122%
1226
1227

11/40-11/45 cPU £+ZRCISER
OR SERV =E

RITY E

Bp4a626
204632
204636
604640

nga64q
PO4650
Je4654
304656
32466
324662
24578
PR4676
¢24704

224712
g24714
204728

24722
204732
204734
204742

6d4744
804752
224768
224766
924771
204778
pes004
ga%e12
gese2p
823226
425031
203034
285044

ae8L46

cammE .
Go3254

385262
283070
g23¢75
aegsi102
2985110
285116

204767
2200904
8111082
84767

200904
085737
1p0923
eppece
2e2005
m12737
812737
912737
2e0137

spagne
2p0BR4e
[.TTLILEY

262737
912701
212737
sgpRE2

295815
954522
842522
020123

215
252111
847522
020124
252103
020116

101
051523
2g@116
049504

asaemx
LaLFId

243513
20101

242
852183
B41040
242524
2g5124

176252
225110

176248

2pe752
177579

84356
705274
8pR252
225608

204774
205031

208208
20008
gegey

042515
240440
851523

([1]
252912
020131
9208122
242524
242105

aop
342104
@51448

248524
628iis
242040
az2e875
242187
234501
020124
220075

08114
008234
oP82582

172344
177572

247545
242104
pa4dag

251101
85410835
247516
242524
247440

242522
24pBox

051440

11/43%11/4% CPU EXERCISER
M1SC

SUBRQUTINES

ap5124
295126
293130
saB132
925134
283136
25140

gasi44
9@315¢
8e5152
205154
285156
FLEY )
Be9i62
205164

208166
805172
#05174
298174
83208
pe8202
pa%2084
205206
288212
aes22e
#g9224
ua%226
#p8234
2@8242

2108546
210446
218346
plg24e
210146
P18040
216687

912666
212608
2601
212602
B8126pg3
012604
712605
Pga2e7

213727
290900
012748
2pegoR
FIRET]
2p6316
06316
252687
113787
195737
221483
213737
213737
speee?

298014

[12.128

201000

177760
spipil
2808770

172344
aesLr2

177753

ggsir2
1775780

MACY11 27(6%5) 4«5EPn74 11153 PAGE 27

JSR PC,¥YPOAT JAND THE GOOD BATA
TYPE,BDDAY JTYPE BAD DATA =
MOV (R1),R2 JGET BAD DATA
JSR PCyYYPOAT JTYRF AT UATA

(3] TYRE,CALF
87 LEELL JCHECK FOR HALT ON ERRQR
6PL ed
HALT
REZET JOISABLE MEM MGMT & PARJTY
MOV #,PARSRY, MPARVEC JRESET PARITY ERROR TRAP
MOV #ERPRY ) ORERRVEC 1AND ERROR VECTOR
MOV #MMYEC*2, RIMMVEC JRESET MEM MGMT ABORT TRAP
JMP SgSTART3 IRESTART TEST

784 TYREINOTFND
TYPE,ASCAN
BR [3]

JHEMORY MANAGEMENT ABORT ROUYINE

[} 1] ADD #2090, 98K 1PAR2 1ADJUST PHYSICAL ADDRESS
MoV #2000, m1 IRESET VIRTUAL ADDRESS
MOV #1,0¥SR0 JREBET ERROR AKD EMABLE
RT] FRETURN

ADRSISI ,ASClZ <15><32>'MEMORY ADDRESS IS !

NOTFNDI ,ASGCIZ  <15)<32>'PARITY ERRQR NQT BEYEZTED gN !

ASCANG ASCIE 'ADORESE SCAN!
DSCAN{ ,ASCIZ 'DAYA SCAN QRIC DATA =
GDOAT; ,AsCl2 ' GD DAyAw

BODAT) ,ASGIZ ' BD DAyas
LEVEN

MACY11 27(6535) 4~SEPw74 (1153 PAGE 28

VSATTL MISE SUBROUTINES
JROUTINE Yo SAVE REGISTERS ON THE STaCK
JCALLED Y SAVE MACNO OR JSR  BC,§SAVR

SSAYRI MOV va'(gP)
MoV X4sw(§P)
MOV X3)alSP)
MOV X2,0(5P)
MOV %;.-(gr)
MOy XBse(
MOV 14(SF);PC JIRETURN

JROQUTINE To RESTORE REGISTERS SAVED ON THE STACK
ICAL¥£D 8Y REITQRE WACRQ QR JSR PC,SRESTR

SRESTR1 MOV €SPhs, 14L5P) SSAVE RETURN Pe
MOV (SP)* %2
MOy (SPpe, Xy
MOY (sno-.:a
MOV :SF:'.:S
MOV SPEe R4
Mg (§P)+, %5
RTS PC
JSUBROUTINE YO LOAD DJSPLAy REGISTER
LDDISPI MOV SyIENT (PG ILOAD PASSCOUNT
DISPLY! WORD @
MOy (pChe, =(5p) JGEY SECTION #
SECTt  ,WORD @
ASL (SPy
ASL (sP)
ASL (SPy
818 <sPo~ DISPLY 1LOAD SECTION ¢
MOVE "FRS’ADtigﬂlEPLVol 1LOAD 8ASE ADDRESS
TSTB SRMMON $CHECK JF MEM MGMT IS ON
REQ 13 1BRANCH [F OFF
MOV PRKLPAR2, BRDISPLY 1L0AD CONTENTS OF K1PARZ
151 MoV PHOISALY PWDISPLAY 1018PL AY IN DISPLAY REGISTER
RTS PC IRETURN



DCcoKep
DCOKCD

1257
1258
1259
1269
1261
1262
1263
1264
1265
1266
1267
1258
1269
1279
1271
1272
1273
1274
1278
1276
1277
1278
1279

DCOKCD
0cekeo

1299
1309
13g1
i3e2
1383
1324
1305
1306
1307
1398
1309
131¢
1314
1312
1313
1314
14315
1316
1314
1318
1319
1329
1321
1322
1323
1324
1328
1328
132y
1328

329

330
1331
1332

11¢40=11/ 5 CPy ExERCISER
KT ABORT, RESERVED & ERROR TRAP

285244
295252
28%256
yp5262

812737
813716
262716
290416

205357
177576
3p20082

sp5326

28%264
205272

912737
PpR412

295374 8293326

205274
025302
225306
785310

212737
895737
201403
200200

2pp342
pp3322

177776

pa%312
305320
eB5322
208324
208326
aes33e
205334

12737
0895227
opceeR
Beon4
2a2p08
205037
208137

PB5340 Q05326

288772
283212

205015
242520
232040

915
220063
230124
995015
853122
851516
052103
2p5422

2E5340
285346
285354
25357
985364
205372
oe838374
205402
20%410
285416

051124
220194
299

645412
241181

42522
242105
B20124

[LL]

250101
847324

030524
051147

242523
Pa4dag
851124

11/42.11/45 cPU EXERCISER
SROGRAM INITIALIZATION

2p0ee>
212796

285422

225424 200608

29838430
2@%434
#0%5440
P85442
205446
285450

105037
895737
201405
295737
100002
110637

212737
812737
295000
2g5720
200776
1627900
21pg?7
200000
185737
eplped
162737
812737
2p0423

899771
geop42

032174
200771

295454
098462
225478
20%472
228474
PEB476
225502
203524
Be5506
pe%512
285514
285522
385530

285476
deeen2

opesad
oPPRe6

opeea2

o077y

0p4200
232372

285504
281012

003532
285549
209544
005550
285552
205560
283564
205570
705572

912737
2p0904
204547
dpdpop
916737
020004
og4s587
[ L1111
916737

285237
185037
4?7
212737
812737
105737
291403
212737

202564
832277
176474

290020

177772
232314
176454

po1012

177772 005504
201000
800770
pO0129
291600
028048
080771

285600
25604
085618
205614
085622
285632
P03634
205638

032006
001159

0pR401 001158

003644
285650
aR5656
205664
285672
205700
803726

812736
012737
812737
012737
212737
012737
012737

o0B8508
083274
05264
280802
opes18
220340
o@B244

200004
oped1e
#eRaey2
000024
eped26
200258

MAGyly 27(655) 4=SEPe74 11§53

SERVICE
JSBTTL

KTABRYI MOV #KTAMSG,;@RERTAG SEY UP

MOV BRSR2, (sP)
ADD #2:(5P)
gR ERRPRY

SRESERVED INSTRUCTIQN TRAP SERVICE ROUTINE
#RESMSG,@#ERTAG JQAD RESEAVED TRAP MESSAGE

RESERR1 MOV

PAGE 29

KT ABQRT, RESERVED & ERRCR TRAP SERVICE
JIMEMORY MANAGEMENT ABQRT SERVICE ROUTINE

KTl ABORT MSG

41 SR2 ONTO STACK

8R ERRPRY
JTRAP To 4 ERROR SERVICE RQUTINE
ERPRT} MOV #PRTY7 ) onP3W JSEY PRJORITY LEVEL 7
757 SHERFLAG SCHECK IF LAST ERRDR TRAP WAS BEEN
BEQ 1v4 JREPORTED
HALT JERROR{ TRAPPING TO LOCATION 4
JSTACK CONTENTS!
I (se) JTHIS TRAP PC
' 2(8P) $THIS TRAP PSW
’ 4(8P) JIFIRST TRAP PC
[ 6(8P) IFIAST TRAP PSW
MOV #ERUSG,@RERTAG  3SET UP TIME QUT TRAP MSG
ERRPRYTI INC (PCY+
ERFLAG! ,NORD @
TYel
ERTAG) WORD @ JCONTAINS ADR OF ERROR MSG
cLR e40EV]D SSET DRY]CE 10 & P
JHP LE 1Y 18
ZRMSG] LASGIZ <15><42> 'TRAPPED TQ 4!
KTAMSG) ,ASCIZ <15>€12> 'KTil ABQRT'
RESMSG) .ASCIZ <15><32>'RESERVED INST TRAP!
VEVEN

MACY11 27(855) 4.SEPyT74 11353

VSBYTL PROGRAM INITIALIZATION

START) RESEY
MOV

#KPYR, 5P

PAGE 30

I1SET KERNEL STACK PTR

sDETERMINE JF PROGR4M LOADED YIA ACTI1 IN gylCK VERIFY MODE

CLRB o340

ST 42

8EQ 1s

TST @#L0G]CAL*2
BPL

és
ov8 L LA

M
JROUTINE 70 DETERMINE LAST MEMORY 4pDRESS
184 HOY

#25,08ERRVEC

MOV #RT{)@¥ERAVECS2

CLR RP

187 (RB}+

B8R :»e
251 sus #2.R0O

MOV Rg, (PCle
LSTMEMI ,WORD @

7878 -xnv

BNE

sus #ABGB.O# STMEM
181 MOV #ENDTAG«%,.#FRSTHEM

B8R START3

SPROGRAM STARTS

START4I MOV #.TYPE, 92 [0OTVEC

TYPE,MS61
JSR RS, RECO
1% L.WORD @
MoV 15, @#FRSTYENM
TYPE,HSG2
JSR Rs.thU
281 ", WORD
HOY Zs,oGLSTNEM
START3! CLR e#IENT
cLRB opMHON
JSR PG, A% MAMF
MOV #1690, 08NEXPAR
MOV #ZBD4BquITCNT
TSTB agay
BEO START2
“oy #403,0¥ [ TONT
3PROGRAM RESTARTS HERE AFTER RELOCATION
START23 MOV #STKPYR,SP
MOV #ERPRY, @#ERRVEC
MOV #RESERR 4@ #RESVEC
MOV #RT | @#RESVEC*2
MOV #PDWN, ®4PFVEC
MOV #3409, 0¥PFVECH2
MOy #KTABRT, ®#MMVEC

1SET INO NOT QV MODE
1BRANCH IF NOT ¥Ia ACT1L

JBANCH IF NOT QY
§SET ACT11 QV MODE

ISET TIME OYT TRAP TO RETURN
SWiLL TIME QUTWHEN END OF MEMORY

JSET VALUE INTO LSTMEH

JCONTAINS VALUE OF %A§T MEMORY ADDRESS
JNO NEED TO PRESERVE LOADERS

1IF QV

JSET PRQYECTION Fon LUADERS

1SET LOWER BOUNDAR

160 TO START3

HERE WHEN ADDRESS 284 1S USED AS STARTING ADDRESS,

}SET 10T VECTOR TQ TYPE ROUTINE

SGET (OWER blnlv
ICONTAINS TYPED | OWER LIM]T
ISET IN LOWER LINIT

JGET UPPER LIM1Y
JICONTAINS UPPER (IMIY

ICLEAR PASS COUNT
ISET MEM MGMT ON INDaNOT ON
16O ENABLE PARITY IF AVAILABLE

JSET TEST ITERATION SOUNT
IBRANCH IF NOT [N QV MODE

ISET 1 ITERATION FOR TESTS

ABOVE 28K IS COMPLETE,

ISET STACK PTR

ISET ERROR TRAP

ISET RESERVED INSY TRAP VECTOR

1SeY
31AND
ISET

POWER FAIL TRAP VECTOR
PRIORJTY LEVEL 7
K111 ABORT YECTOR



0COKCD
DCAKCD

1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364

365
1366
1367
1368
1369
1370
1374
1372
1373
1374
1373
1374
1377
i7p
13y
1382
1381
1382
1383
1384
1385
1385
i3az
1388
1389
1392
1391
1392
1393
1394
1395
1396
1397
1398
1399
140¢
1481
1402
1423
1404
140%
1426

DCOKCD
DCOKCD

14087
1408
14909
141p
1411
1412
1413
1414
415
1416

417

418
1419
1428
1421
1422
1423
1424

1&/40511/45 CPU E<
B

QGRAM INITIALIZ TION

205714
288722
aps73e
285736
225744

212737
812737
812737
212737
212737

£.2564
a¢0200
1303
023212
fg0209

295752
285756
328762
083766
288772

295037
295037
op4737
195037
052737

205322
220772
229166
290761
280120

15727
2pe000
8g1126
212737
912737
812700
830263
05837
295600
000243
8g5737
25608
000261
195737
05628
095037
Bp6300
018002
Pp2261
805737
183422
8527082
225204
0g0281
872404
193402
52782
098261
178500
172000
13492
052702
29261
v75g20
103402
052702
2p@g261
eg5037
193402
p32702
200261

226800
386072
206004
206006
206014
286022
eesn26
286032
386034
206038
226049
“B8044
86246
286050
206054
286256
2a8062
226064
886066
ees07e
2086074
426876
286102
06176
286126
2861190
826112
ge6116
086120
206322
p26124
ens126
206132
605134
eE6136
gr6140
296144
96146
286152
pR6154
BB6162

oe0ese
opovse
200024

177766
177772
177777

177720

177572
1008080

240028

g20009

210020
177774

ap4228

ERCISER

280020
pea822
200230
PBeB34
200836

177562

[l 11 LE]
opeRLe

13/40=11/45 CPy ExERCIGER

PROGRAM INITIALIZATION

C@5737 172549
103402
952702
epo26l
eps7y7
103402
852702
205737
103402
252722
012737
232737
a3e237
2poER4
294747
290004
105267

886162
en6166
286172
egély4
296176
ane2e2
aga204
88621p
2864214
2@6216
86222
208230
pBs236
286242
806246
206252
B8E6256
B06262

292902
177546

201080
177564

2084028
885274
8p3264
oeR784
232264
174632
2027%2
177529

opoRa4
09910

MACY11 27(655)

3SEY 10T VECTOR
JSET LEVEL 4 ON
JSEY EMT(SCQPE)
. e TRAP (HLT)
JPRIORITY LEVEL

70 TYPE ROUTINE
TRAP

TRAP VECTQR °
VECTOR

4 ON TRAP

4~SEP=74 11153 PAGE 3t
MOV #,TYPE,@#]OTVEC
MOV #PRYY 4,08 [OTVECe
HOV #SCQPEALOREMTVEC
MOV #,HYT, eg TRAPVEC
MOV #2P8, @#TRAPVEC2
oLR SNERFLAG
cLR ®¥DEV]O
JSR PC,e#LODISP
cLRB PRPEFLG
BIS #1906, 8FTKS

JCLEAR ABCRY & TRAP TO 4 FLAG

1LOAD DJSPLAY REGISYER
JCLEAR PARITY ERROR FLAG
4SET IE BIT IN KEYBOARD STATYS REG

JTHE BELOW ROUTINE ASCERTAINS WHICH CP & CP OPT[ONS THE PRCGRAM IS RUN-
INING ON AND SETS AN INDICATOR IN OPT cP AGCORDINGLY,

CPCHK Y
10%¢

2%

3s1

581

MACY1y 27(6%5)

631

781

as!

981

TS78 (PChe
WORD @

BNE 9%

MOV SERRVEC+2, PYERRVEC
MOV #RESVEC+2,PIRESYED
MOy *#4,R0

sEC

cLR SgCPUERR
sBe Ro

sEc

8T oxPIRQ
sBc Rg

SEc

15718 PHPSHeY
sBC R

CLR os117728
ASL R@

MOV Ro R2

SEC

TSY ®¥SRE

ace 13

RIS #KTOPT,R2
cLR R4

sEC

ASH R4 R4

:14] 2%

518 #LISCPT,RZ
SEG

T$TF Rp

cFec

1] 3

als #FPOPYIR2
SEE

FADD Rg

[:14 ] 43

Bls #FLISOPT,R2
sEe

oLm SR

B8es L4

Rls #KJQPY, R2
sEC

4«3EPnTy
87 e#PLKCER
acs 63
sls WPLKOPT,R2
SEC
TSt PR KS
RCS 7%
Bls #LKOPY.R2
157 RS
Bcs as
Bis #TTOPY,R2
MOV #ERPRY .0 #ERRVEC
MOY SRESERN, MRRESVEC
MOy R22880PT,Cp
TYPE,AOPY CP
Tl i S
YPE,CRLF
NeB 188

11153 PAGE 32

$BRANCH 'IF OPY, CP KAS BEEN TYPED

ISET UP ERRQR TRAP YO RETURN
TAND ALSO RESERVED INST TRaAP

1CLEAR CPU ERROR REG

jRO=3 IF 11,45
1RO=2 IF 11/40

ITIMES OUT IF $1/2¢
JRB=y IF 11728

ICLEARS R |F 31/0%
ISHIFT CP INDICATOR
JMOVE €P TYPE 10 Rz

JCHECK IF MEM MGMT IS AVAILABLE
JSET MEM MGMT AVAIL INDICATOR

JWILL TRAP IF 11/4C WITHOUY EIS

JBRANCK IF NO EIS AVAILABLE

PSET €15 AVAIL INDICATOR

1SET CARRY

IWILL CLEAR CARRY |F 11,45 FLDATING POINY
118 AVAIL, COPY FLCATING CC'S INTO PSW
JBRANCH [F NO FLOATING POINY

ISET Fp OPTION AVAIL INDICATOR

ISET 'C BIY

sBRANCH [F No FIS CPTION

JSET FIS OPTION AVAIL INDICAYOR
j5eT ‘e BIY

JCLEAR SYACK | IM]Y REGISTER
JBRANGH [F NOY AVAILABLE

18€T KJ OPYION AVAllL INDICATOR

JBRANCH 1F NO KWii-P

)SET OPTION INDICATOR
JBRANCH JF NO KWiie

3SET OPYJON INBIGATOR
IBRANCK IF NO CONSCLE TTY

JRESYORE ERROR TRaAP
TAND ALSO RESERVED INST TRRP
JLOAD INDICAYOR

$SET OPT,CP HAS REEN TYPED IND,



DCQKCD 11/4B8wil/ 5 Cpy EXERCISER MACY11 27¢655) 4~SEPw74 11133 PpAGE 33
DCOKCD PROGRAM 1 ITIALIAATION

1425

1424 "S8TTL START OF SECTION @

1427 10002982008000 FIRSY ADDRESS TO 8E HELDGATED 282200020

1425 gE6262 210709 RELB! MOV PcRe . PC

1429 06264 0@574P 1St “{RO) 189 CoNTAINs THE ADDRESS OF REL®
1432 ©B6266 P10837 291010 MOV R@, @#FRSTAD 1SAVE

1431 ppé272 012737 peeese ge5ivé MOV #3,88SECT JSET SECTION #

1432 226320 0@4737 289166 JSR PCo8# DDISP JLOAD DISPLAY 6EG

1433 g26334 013767 2PS172 008745 MOV e¥DISPLY,RELED

1434 (26312 0107280 MOV PCyRO IGET CURRENT PC

1435 g6314 1627p0 Qpe3i4 sus 4 ,Ro JSUBTRACT RELOCATION FACTOR
1436 ¢06320 @10037 201004 “OY Ra.owllcvon 1SAVE RE(pCATION FACTOR
1437 206324 010701 MOy PCIR JSEY NEW SCOPE PTR

143g IMEMORY uNp DIBK ‘I: SELECTED) VlnxrchT!DN TEST,

1439 306326 200167 PBRET14 i

1443 206332 177777 177777 477777 JWORD  wirwi,=1,7120:2:0,8

1444 306340 177777 Q08060 00020

1442 006346 200000 200000 )

1443 p@6352 177777 177777 177777 “WORO *rnl v1:94:2000840
1444 Q@360 177777 0809 Q02000

1445 Q6366 @80e00 @P000Q

1446 206372 177777 177777 177777 YWORD  =i.v1l,71,v1.0,2,0,0
1447 906400 177777 p@REBB 0R0006

144p @@6406 @0QE00 pERODR

1449 0B6412 177777 177777 A7N777 WORD *iinl,;"1,74:2,2,0,8
1453 226422 177777 QppORO0 @eeRge

1451 206426 02g0eee 008000 .

1452 ©@B6432 177777 177777 177777 WORD  =limi,=1,74,2,0,0,0
1453 @06440 177777 Q00@02 paB20f

1454 po6446 Qg0pre 20000W

1455 @@6452 177777 477777 11Y777 “WORD =l pul,=1r2800,840,0
1456 06460 177777 @O0CO0OB PAGEND

1457 0@@4466 0320¢0 pOREOR

1458 0@6472 177777 177777 177777 "HORD wlynl,c1,°4,0,0.8,P
1459 2@6524 4177777 n00@0R [Fi960

1462 206506 BaPE00 pPO0AE

1461 86512 177777 17777 477777 "WORD wlsul,v1,°3,0:0,0,0
1462 B@R6520 177777 020008 000000

1463 06526 Q00802 000226

1464 2086532 277777 477777 47177177 WWORD  ®4sw1y%1,74,@:0:8,0
1465 206549 177777 @OEPRE 9B00R0

1466 908546 PP0AC0 PPLRD0 )

1467 806552 177777 177777 477777 WWORD  wigmly=i,v4,98,0,8,8
1468 206568 177777 008030 pOCRB0

1469 ¥D6566 200000 029200 )

147¢ 006572 177777 17?777 477777 WHORD =i vl v1,v2.0:0,0,0
1471 286680 177777 0DRG0Q po00ER

1472 0pO66R4 Op2E00 pP0R2P .

1473 806612 177777 177777 177777 NORD  e1swl v1,4,0,0,0,0
1474 QR662@ 177777 QpD000 POB0OR

1475 206626 8Q0p00 ARJGAR .

1476 906632 177777 177777 477777 JHORD  wiymi, vi,v4,0,0,0,0
1477 286643 177777 0o20298 poeeso

1478 Q06646 0Co0PRP PPPP0Y

DCoKCD 11/48~11/45 Cpy Excncxs:u MACYL11 27(653) A=5Ep=T4 11133 PpAGE 34
DCOKCD START OF SECT]ON

1479 806652 177777 177777 177777 “WORD  wi,mi, =1y°3,0:0¢0,0
{480 006668 177777 PROAGE od0led

1481 206666 900000 0PA0E B

1482 226672 177777 177777 477777 “WORD  wirml,=1,7240:8¢0,0
1483 206708 177777 000000 000099

1484 206704 Opeo0? #0903 .

1485 08712 177777 4177777 477777 WHORD  ®1smlym1,v3,9,:0,@,0
1486 206720 177777 290000 0OO0PP

1487 226726 0pBesd @PPBPR .

1488 826732 177777 177777 477777 "WORD  =lrwigv1,73:0.0¢0,0
1469 0@674@ 177777 (00009 9E008D

149@ 206746 80000 980000 ) .

1491 206752 177777 177777 477777 WWORD  =irel,=3,v4:0:0:8,8
1492 006760 177777 0200800 SPOOSS

1493 006766 £0000 PPDAGR

1494 206772 1TTITT ATITIT 47YTYY VHORD  »1smi,%1,7420:0,0,0
1498 07290 177777 002080 298980

1495 0p7006 O@ode? @pPBeeR .

1497 @g7ei2 177777 177ITT 4777YY WWORD  *1swl, v1.7440,9;0,0
1498 Q87020 177777 220002 0P0A0E

499 227026 0QoEPe PEOVIR . )

Sge @@7832 177777 177777 477777 WORD  *1sm1;"1,v1i%:0,8,0
1581 2@7242 177777 0p2OPD @O0208D

1502 @07046 0p0000 @EPRR2Y

1503 207252 177777 177777 477777 UHORD  »1pm3,71,°420:0,0,0
1504 2070628 177777 0pOORQ ORO00D

1585 B@7YD6s ©Q2BCD 2EERAD

1506 @@7072 177777 177777 177777 WORD  ®1sm1,°1:7402:840,0
1507 907108 177777 000808 Q00000

1508 @07126 200802 @pRRAR

1509 e@e7ii2 177777 1771777 177777 WWORD  w1,=1,%1:714%:8,0,0
i519 ©07120 177777 000000 @EO0DP

1511 @@Yi2é 0popoe @@PPER
1512 Q27132 177777 477777 477777 "WORD  w1s5e1,71,%4,0:0:8,0
1513 @07140 177777 002008 @E0QQ
151¢ 207146 000000 pPPEPP

1515 207152 177777 177777 177777 WORD  w1s=i,~1,7120:8,0,0
1516 287168 177777 00008 000280
1517 907166 00000 009008

{518 @@7172 177777 41777177 177777 WNORD  =1eml,~1s74+240.0,0
1519 @E72¢@ 177777 QeP@ee Q@0RoR

152¢ 247226 Q09809 Q@ORRY .

1521 9@7212 177777 177777 177777 WHORD  =1sm1,=1,91.2:0,0,0
1522 @07220 177777 200208 @g0008

1523 207226 002000 @P2PRO

1524 087232 177777 477777 177777 YWORD  rmism1,"1,v4.040

152% 227240 177777 Q@900 QPB08Q

1526 Q087246 bR 1}

1527 207246 210792 MOV PCiR2

1528 207258 962702 008912 ADD #12,R2

1529 207254 012707 001152 MOV #RELOC,PC 160 RELOCATE PROGRAM CODE

153¢ gg726p Q99020 REL@EI ,WORD @

1531 10002800a00002 | AST ADDRESS OF CQDE Tp BE RELOCATED 302002208029

1532



DCgkCh
DCOKCD

1533
1534
1535
1536
1537
1538
1539
1%4¢
1541
1542
1543
1544
1545
1546
1547
1548
1549
1559
1551
1552
1553
1554
1555
1556
1557
558
15,
15632
1561
1562
1563
1564
1565
1566
1567
1568
1569
157¢
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1588

DCAKCD
DCOKCD

1587
1588
1589
1592
e
1593

11/40=11/4% Cpy €
START OF SECT]ON

207262
287264
387266
237272
2e737g
297324
297312
2p7314
29732e
207324

207326
207330
ae7332
87334
287336
pR7340
327342
327344
207344
oR7350

287352
2087354
287356
227360
237362
Be7364

227366
207370
287372
887374
207374
sav4oe

207402
307424
287406
287410
207412

BB7414
287416
207420
207422
dRT424

210708
298740
0102837
212737
224737
213787
eie709
1627¢0
s10037
210721

ogezs?y
183407
102406
2pi4e%
100424
002403
233422
101401
1g1821
ip4app

280270
132003
202002
2230081
292403
184408

op0262
192903
0p2402
893483
20288
13449

2p2261
19302
191001
28p3003
194490

200264
281803
203082
101001
#9340}

201012
2pgeol
283166
208172

2p7314
281004

xERCISER

2e5176
283776

11/48m11745 CPU EXERCISER
START OF SECTION 3

027426
207430

agy 432
JeT434
JB7436
407440
087442
207444
507446
287458
#n7452

087454
207456
287462
@B7462
g07464
407466
eB747¢€
897472
gav474

B7476
agrsee
2997502
207504
207586
207518
287512
aers14
207516

ger520
#27522
287524
B8g7526
WB7538
aR7532
JB7534

787536
8R7542
287542
eE7544
587548
387558
487552
ceT554
227556

194408
1p4008

080277
80244
[T
183404
102403
so1002
100402
GP340}
1944090

2g0277
epR244
95708
1p34p4
1p2403
0pig02
188401
101401
1844020

200287
20266
205189
13004
12483
091492
1928003
222491
124409

00263
285580
103003
182402
201901
292001
104400

282243
dpsoeR
193404
1p2003
£5i4de
igegel
283001
194400
egee27?
epp242
eps300

MACY11 27(65%3)

4xgEpn74 11453

pAGE 35

"SBTY|, START OF SECT]ON 1
§1111111114111 FIRSY ADDRESS 70 BE RELOCATED 111111111
REL1! MOV PCIR IGET ©7

0 CsR2
ST =(RD)
MOV R@,@AFRSTAD
MOV #1,8#SECT
JSR PC,## 0D1SP
MOV »#0{SPLY,RELLL
Moy PCyRe
sum LITL4
MOV RE.#RFACTOR
MOV CiRL
1CHECK BleNCH INSTRUCTIONS
cCet
(14 ] cce
Bvs cce
BEQ cce
BMt cce
ALt cee
aLE cce
aLes cce
BH} atd
cce: MLT
JCONTINUE
SEN
BPL [+
BGE cc1
AGT cci
:1%4 .4
ccyt HLT
SCONTINUE
SEV
g
A
;t! ce?
[ 4 LL]
cezy 184
1 CONT INUE
SEC
:]-{4 Ced
BH1 ce3
86y 1ot
ce3t HLT
JCONTINUE
SER
BNE cc4
BéT Cc4
BHL Cc4
18 4 ed

HACY11 27(65%)

CCé;

HLT
SCOPE

4eSEPe74 1153

3 TEST UNaRy CONDITION CODEB

ICLR

CLREY

TST01

comMat

ADCEY

ROR@1

cce
«SEZISEY
coM
eCc

8vs
RES

Rp
S8
7578
879
T8Tp
1o d

Rp
RpRg
RORO
ROKE
RORR
1o d

JRb CONTAINS TWE ADDRESS oF RELL
1SAVE

JSET SECTION #

1L0AD DISPLAY GEG

1GET CURRENT PC

}SUBTRAGT RELOCATION FACTOR
1SAVE RELQCATlon FACTOR
JSET NEW SCOPE PTR

1CC15*8080
JSAME AS BLO

JONE OF THE ABOVE BRANCHES FAILED

1CC1S=1000

IONE OF THE ABOVE BRANCKES FAILED

ICC'SaypLo

;ERHOR; ONE OF YHE ABOVE BRANCHES FAILED

JCCIS=apyy

JERROR] CONE OF THE ABOVE BRANGHES FAILED

1CCTSa1y14

PAGE 36

1ERRORy ONE OF THE ABOVE BRANCHES FAILED

JRESE,CCrSaRi 00

1ERRORY INCORREGT CC'S AFTER CLR

IRO®0,CC'SuP120

JERROR] INCORRECY CC'S AFTER TST

IRP=wy ,CC*S»4031

JERROR! INCORRECT CC'S AFTER COM

jRO=283000,CCr 502101

JERROR) INCORRECY CC'S AFTER ADC

JRO102080,CC'9n1010

JERROR! INCORRECTY CC'S AFTER HOR

JRES277777,CCr SaEBLY



0CAKco
DCAKCD

1641
1642
1643
1644
1645
1646
164y
1648
1649
1652
1651
1652
1653
1654
1655
165¢
1657
1658
1659
1660
1661
1662
1663
1664
1668
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
168p
1681
1682
1683
1684
1685
1686
1687
i68s
1689
169¢
1691
1692
1693
1694

DCGKCoO
DCOKCD

1695
1696
1697
1698
1699
1700
irey
ire2
1783
1704
170%
1706
1707
i708
1709
i710
4711
ir12

1743
1744

1746
1747
1748

11/49-117 5 CPU EXERCISER

START OF

887564
897566
gersre
807572
207574
287576

207600
287682
897604
=@7606
S87610
207612
287614
dR7616

027620
P@7622
827624
287626
upT630
227632
207634
207536

agr64e
2087642
207644
287646
287650
27652
2097654
287656

007660
287662
207664
207666
287670

287672
agrs74
207676
07700
va7702
307704

207726
287710
87712
9087714
287716
287728

11/42-11/45 cPU EXERCISER

JECTION 4

1:3g04
122003
831402
138403
803401
124408

290257
925200
183404
192003
001402
1092001
2p300)
104429

2g0277
Ppo2472
805408
19323
192002
PE1401
202001
1044029

2pR261
2p6300
1g3pe4
192003
fgleez
100401
121401
1044020

296100
193402
203401
Bg20e)
154400

206209
193003
192002
291001
202403
194400

200277
205600
193092
182403
203481
1p4408

START OF SECTION &

307722
287724
2a172%
8287730
287732
87734
287736
207740

087742
307744
207746
207758
207752
307754
207754
307768
287762
207764
287766
987778
287772
207774
327776
210000
210802
210006
310010

210012
2109014
512020
219022
g10024
210026
210230

210032
c10036
Jipl4ee
318642
210044
210046
210050
310052
018054

210056
210062
310064
3108266

2p5420
ogazep
1p34g3
ip2402
201001
202001
104400
104000

25020
Bpo277
Bp6100
p10p02
896302
210203
8P63L3
210324
2p63C4
210405
236305
810546
250416
858316
858216
250016
022726
B@1403
1p4400

000257
112708
896100
193776
Bg5200
Pg1401
1044092

312700
2g5p02
290261
8psp0e
[LER L]
201374
295182
Bgl4pl
194400

812708
ge6203
183376
eg52c3

op88237

290377

200029

100020

MACY11 27(655)

DECH!

INCgt

NEGS)

ASLBt

ROLZ}

ASRRY

sgcas

MAGYLL 27(85%5)

SHABD}

JCHECK REGISTER
CLR

NEG
SHAB
8Cs
8ys
BNE
BGE
HLY
SCoP!

sce
ROL
MOV
ASL
MoV

HLT

ICHECK THAT

184

281

331

ccc
MOVB
ROL
BCS
INE
BEQ
HLY

MOV
CLR
sSEC
ROR
DEC
BNE
cOoM
BEQ
HLY

MoV
ASR
BCC
INC

{2

ALL

4+SEPw74 11153

DECE
DECO
CeCo
DECS
ped

Rp
INCO
INCO
INCR
INCD
123

RB
NEGE
NEG@
NEGE
144

Rp
AsLe
ASL®
AsLe
ASLB
L]

RB
RoLD
ROLD
1ed

RB
ASRQ
ASRD
ASRP
fre

Re
SBCP
SBCP
L]

4eBEp-74 113153

R@

Rp
Swaga
SHABB
SWABD
194

SELECTION
RO

Rp
Rg,R2
R;

R2:R3

5
R5,«(SP)
R4, 4Sp)
R3,45P)
R2,15p)
RELtSP)
#37,(SP)y«
aud

BITS CAy BE SET

#377,R9
Rp

is

R@

1ed

#100890,R3
R3

3%
R3

PAGE 37

JERROR] INCORRECT CC'S AFTER QEC

JRO"1P022Q,CC1Sm1010

JERRORY [NCORRECT cC'S AFTER INC

JRD9100802,CC'3m1P11

JERRORy INCORRECT CC'S AFTER NEG

JROPAOOPOA,CC'8mP11]

JERROR] INCORRECT CC'S AFTER ASL
JRO9POORAL, CC' 320000

JERROR{ INCORRECT CC'S AFTER ROL

JROWBPE0E2,CC'8mB1LY

JERROR| INEORRECT CC'S AFTER ASR

JRP®wy,CCISN1PB]

$1ERRORY INCORRECT CC'S AFTER SBC

phce 38

jRB=BRORO1,CCr$RODORAY
JRPsBOB40P ,CC'SeR129

JERRORy INCORRECT CC'S AFTER SWAB

}RO®Y
IRRR
JR3I%4
IRA9LD
JR9W20

JSET BITS SET IN REGISTERS
JINTO STACK ADBRESS

IWERE SET

IMISSING BIT(S) REPRESENT

1 INCORRECT REGISTER SELECTION

4 CLEARED IN ALL REGISTERS

JSET ALL BITS (NOVB EXYENDS S[GN)
FROTATE A P THROUGH ALL BIT
1POSITIONS

$F[NA, RESULT 1S =4

JERROR!

JSET SMIFT CoUNT

JROTATE 1 THROUGH aLL B]Y POSTS
}DECREMENT SWIFT CoYnT

JR2 SHOULD CONTAIN =3

$ERROR! CHECK R2 SHQULD = B

JEXTEND 1 BT THROUGH ALL POBITIONS



DEoOKCoD
NCOKCD

1749
1752
1754
1752
1753
1754
1755
1756
1757
1758
1759
176@
1761
1762
1763
1764
i765
1766
1767
1768
1769
1779
1771
1772
1773
177
1778
1776
1777
1778
1779
178¢e
1781
i782
1783
1784
1783
1788
1787
i788
1789
2 179¢
1751
1792
1793
1794
1798
1796
1797
1798
1799
1800
1881
1882

DCOKCP
DCakcp

1803
1804
1895
1826
i8a7
1adg
1829
181¢

811

812
1813

185¢

11/40=11745 CPU EXERCISER
START OF SECTlON 1

81070
910872

910074
218109
10102
aipicd
810126
21311¢

219112
239116
213128
18122
210124
218126
31013¢
910132

310134
0108136
218i4@
vig142
L 13144
18146
210152
318152
218154
a10156
2108160
210162
gin164
10166

2i8i7e
318176
210208
@18292
310204
81p206
4108212

gig2l2
810216
310222
pla224
210226
218230
212232
210234
z18242
a10244

opl4pd
184420

112794
o60404
123376
235704
991491
1744080

112705
3p6305%
132378
2pe3p05
123002
2057085
781401
104400

2p5002
ep51082
210293
o287
dp6pe2
26202
210304
205302
091375
9852039
2pi0e2
05204
2p14p1
1044080

232737
Pp1g52
010146
218627
egeene
218727
2gepce

ag5e67
216700
810061
216182
218203
012304
e1e405
152737
2910506
212627

177481

gepecy

ze2gc”

177772
177766

2ge340

177776

177778

11/48=11/45 CPU EXERCISER
START OF SEGCTION ¢

310246
240250
210254
218262
810266
aig2ye
o18274
212276

210314

2918316
810322
210324

419326
218330
210332
610334
710342

210342
310344
210346
p1a35e
18352
218354

818356
218368
619362
310364
218366
21037¢

318372
418374
910376
218400
910402
218404
20426
210410

213412
818414
n1d416

F1%427

epesop
816706
142737
2267880
2pipe4
2p63by
2013%8
20411
CioR040
PECELL)
@10246
#1340
21p446
910540
104400

B16706
g12621
194000

Apasay
egdenn
oip702
162702
eg5012

0ge26)
2g6g12
101482
180001
2g2021
194400

0257
fgR2sl
805312
1g3g01
#g3acy
134400

200257
888261
093512
163423
102902
ilp@edl
saizes
104400

236112
183003
ige@os
pl2R 2

177738
200340
177762

177734

177662

geen24

177776

MACY1y 27(655) 4=SEP=74 11153 PAGE 3¢

BEQ L]
wt JERROR|
Move ¥173481,R4 IRA®:
4% ADD R4 R4 JHAS THE AFFECY OF SHIFYING A BIY
8Ce 45 JITHROUGH ALL POS]TIONS
87 R4 JRESULT SHOULD BE @
BED ped
HLY
MOV #1,R5
L11) ASL R5
ave 55
ASL RS
RCC 6%
ST RS
:]2 ] 194
(31 HLY

s CHECK REGISTER VOLITILITY
cLR R2

coM R2 1R28my
MOV R2,4R3
ccc
ROR R2 ;R28,00P COUNT
ASR R2
781 MOV R3,R4
DEC R2 IDECREMENT L 0OP COUNY
BNE 7%
INC R3 JCHECK R3S
BNE 8s
INE R4 JCHECK R4
1] o4
8% HLT
JCHECK TRANSFER OF REGISTER DATA BETWEEN THE GS AND GD REGISTERS (11/43)
cSYST: 8IT #20,04PSH JCHECK JF *T' BT IS SET
[:1] 4 78 JSKIP TEST [F 'T' B]T SEY
MOV Riie(sP) 1SAVE $CoPL PTR
MOV SPi{PCle IBAVE STACK PTR
181 "WORD @ ICONTAINS SAVED STAGK PYR
nov PC,(PCYe ILOAD DATA, THE CURRENY PC S USED AS
231 “WoRD @ JDATA, [F THIS TEST FAILS 23 CONe
JTAINS THE DATA BEING USED,
INC 23 IMAKE 0DD Y0 CHWECK 81T g
I8 MOV 28RO ;koau GO REGISTER @
MOV RER1 JTRANSFER GS REG ® 7O GO REG 3
MOV Ry R2 JAND GS REG 1 YO GD REG 2
MOV R2,R3 1ETC,
MOV R3, R4
MOV R4 (RS
RSB #340,09PSH JSET PRJORITY LEVEL 7
MOV RS, 8P SYRANSPER 6S REG 5 70 6D STK PIR
MOV Sp{PC)+ JTRANSFER 65 STK PYR TO MENMORY

MACY14 27(455) 4=BEPe74 11)33 PAGE 48

451 \HWORD @ JCONTAINS GS SYACK PYR
Hov 1$,5P JRESTORE STK PYR NEEDED FOR HLY/SCOPE
nles #3490 0¥pSH ISET PRIORITY LEVEL @
[4 asipb 1COMpARE G8/G0 stKpyTR WITH G5 REG @
BNE s JORANCH 1F THEY WENE NOT »
ASL 2 ISNIFT TESY DATA UNTIL = peocee
BNE 33
BR (1]
(1] May RpeuigP) 1GLT G$ REC @
MOV R1,e($P) 1ETC)
MOV R2r1e(5P)
MOV R3 e l8P)
MOV R4,ulSP)
Moy RSywlgP)
HLY JERROR] CATA JN GS STK PTR NOT s GS REG 2
168 REC 2005 REG 5 ARE ON YHE STACK
nOV 18,5P IRESTQRE STACK PTR
68§ MOV ($Pye, Ry 1RESTORE SCOPE PYR
781 SCOPE
1TEST UNARY WQRD 1=sfnucvlons USyNG ADORESS MODE 3
BR 14
“WORD [} JRESERVE ADORESS FOR TESYS
MOy PC/R2
sus #4,R2 JR2 PQINTS TO RESERVED WpRC
cLr (R2}) IFRESET (R2)
sEC
ROR (R2} J (R2)=4PRR0R,CCx1010
BLOS RoRy
BPL RORY
8GE 1l
ROR1j HLY JERROR} [INCORRECT CC'S AS SHOWN ABOVE
cce
SEC
oEe (R21 1{R212877777,C0vR01 Y
ace DEcy
BLE 108
DECLV HLT JERROR| INCORRECT CC'S AS SHONN ABOVE
cce
sEe
ADC tR2) )(R2)=1pBOB0,CCr1010
BCS ApDC3
RYC ADC3
RPL ADC}
RNE el
ADCY MLT JERROR! [NCORRECT CC'S AS SHOWN ApOVE
ROL (R2) j(R2)=0802000,CCR111
RCC RoL}
BVE ROLa

BNE RoLy



DCOKCD
Dcaken

i85y
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1872
1871
1872
1873
i874
1875
187¢
1877
1878
1879
1887
1881
1882
1883
1884
1885
1886
issy
iass
1889
1890
1894
1892
1893
1894
1895
1896
1897
i8%s
1899
1900
1901
1902
1993
1924
192%
1906

9ay

908

90¢

91g

DCokCD
Dcaken

1911
1912
1913
1914
%315
1916
1917
i918
1919
1920
i921
1922
1923
1924
192%
1926
1927
1928
1929
1930
1931
1932
1933
1934
1938
1936
1937
1938
1939
1942
1941
1942
1943

11/40=¢1/ 5 CPU EXERCISER

START OF

10422
G1m424

910426
210430
910432
218434
210436

210449
210442
£18444
210446
218450
218452

2108454
210456
210460
210462
210464
210466

210470
010472
2108474
218476
#18502
218502
210504

2108526
210516
210512
210514
9108516
212520

2108522
218524
818526
210530
#18532
210534
310536

218540
2108542
218544
318544

218559
2108552
210554

11/48%11745 CPy pXERCISER

.ECTION ¢

138003
1p4400

B@6112
181402
182401
19000}
1g4400

296212
143003
iB2002
081001
168y
104409

206812
103403
102002
081401
100401
184400

2008261
ep5212
123003
102402
21401
190421
104400

25612
103403
1924¢e
291403
190401
104400

ope261
925612
123403
102002
801403
120003,
104490

opR261
203542
120483,
104408

8p0261
896312
1p3ae3

START OF SECTJON 1

3108556
210560
210562
210564

218566
010570
918572
018574
210%76

210600
210602
310684
P1069¢
p1¥610
p18612
210614

218616
21a620
910622
210624
p1862¢6
210638

218632
218634
210636
018648
210642

318644
18646
210650
2108652
810656
al0669
210662

910664
210666
p10678@
210672
£18674
210676
210709
2108782
p13704
018736
zi271e
#10712
218714

102002
291001
10280y
1p44ep

295112
193002
102401
109403
1p4408

#pe250
8p5712
183403
102402
10000y
21901
1p4400

890262
005412
103282
182403,
sp1001
104420

295312
103003
091403
104480
1p4eon

900403
000009
0107903
162703
010304
[ Al
205813

208263
195513
100402
195214
200773
182483

94480

g0242
105214
183402
1p2001
100403
104409

osees4

MACY1y 27(655)

ROL1!

ROL1AG

ASR1t

ROR1 A}

INC1!t

sSBC1t

SBC1A1l

MACYLL 27(655)

ASL1Y

COMy ¢

ST

NEG4

DEC1A)

ePL
HLT

ROL

8L0S
avs

BPL
HLT
ASR
BCe
8ve
BNE

BP

WLt
ROR
BCS
sve
REQ

BMT
HLY

sEC
INC
BCC
avse
BEQ
BHL
HLT

4SEPaT4 11153
1ot

(R2}
RO 1A
ROL3A

Y

(R2)
ASRg
ASRY
ASRy

1ed

(R2}
RORLA
ROR3A
ROR1A
1eé

(R2
ASLY

deSgpPr74 11353

PAGE 431

JERROR! INCORRECT CC'S AS SHOWN ABOVE

. «R2)38080001,CCa0000
JBRANCH IF C OR 2 1S SEY

} (R2)=0029020,CCeP111

JERROR! INCORRECT CC'S AS SHOWN ABOVE
J(R2)=180000,CCu1010

;1 {R2)=100001,CCw1b0]

JERROR! [NCORRECT CC'S AS SHOWN ABOVE
$(R2)3102090,CC21000

JERROR! INCORRECT CC'S AS SHOWN ABOVE

1(RRIRB77777,CC004D

JERROR! INCORRECY CC'S AS SHOEN ABOVE

1(R2)2100000,CCo3040

1(Rg)sp2B@08,CCaD11Y

PAGE 42

JERROR! INCORRECT CC'S AS SHOWN ABOVE

1(R2)177777,Cen1001

JERROR! INCORRECTY CC'S AS SWOWN ABOVE

1(R2)=177777,CCe 1200

JERROR! INGORRECT CC'S AS SHOWN ABOVE

§ (R2)=020881 , CCaPROR

JERROR! INCORRECT CC'S AS SHOWN ABOVE
3 (R2)3000000,CCrP10Y

JERROR! INCORRECT CC'S AS SHOWN ABOVE

JRESERVE A WORO

JCHECK UNARY BYTE INSTRUCTIONS USING ADDRESS MgDE 1
R

189

2%

INCE11

ave ASL3
aNe ASLy
8P, ped
“LY

coM tR2}
1] COMy
BYvS CoMy
BM}) 1ed
HLT

CLN

Tk? (R2y
8CS 1873
BYS 1578
BPL TSTy
BNE Lid
HLT

SEY

NEG (R2)
-1 NEGE
BYS NEGY
BNE 144
HLT

OEC (R2)
sCc DEC3A
BEQ 144
HLY

SCOPE

. ] o d
YWORD 2

Hov PCiR3
sus #4,R3
MOV R3,R4
INC R4
LR (R34
sEC

ADce (R3)
BM! 28
tNc8 (R4}
BR 1
BVS ved
HLY

cLy

tNCB (Re)
RCS INCB1
Aye INCBL
aMt 144
HLY

JADDRESS RESERVED FOR TESTS

JR3 POINTS T0 EVEN BYTE OF WORD
JR4 POINTS TO ODD BYTE OF WORD

IPRESEY DATA

$1ADD CARRY TO EVEN BYTE
JUNY]L EVEN BYTE BECOMES NEGATIVE
JINGREMENT 00D BYTE

p(R3)=2277600=[B7741(202),CCai032

1(R3)=10020P= 100230 2027,CCug P10

FERROR! INCORRECT CC'S AS SHOWN ABOVE



Deakep
DCoKED

1965
1966
1967
1968
1969
197¢
1971
1972
1973
1974
1975
1976
1977
1978
1979
1988
1981
1982
1983
1984
1985
1984
1987
1988
1989

f$4

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2223
2002
2903
2004
2005
20906
2087
2098
2809
2010
2811
2212
2013
2014
2018
2216
2917
2018

OCOKCD
0cOKCD

2819
2020
221
2822
2223
22824
2e2%
2826
2827
2028
2029
2032
2831
2032
2033
2034
2035
2036
2837
2038
20839
2840
20841
2042
2043
2044
2048
2046
2047
2848
2049
2052
2054
2052

§*’4”'é1/‘5 CPU ZxERCISER
ART OF SECTlON ¢

9108716
pia720
810722
2123724
213726

¢1073¢
213732
#18734
©10736
£earae

1g6114
123902
1820¢1
281401
104400

185614
103002
122401
130421
14400

1P6313
1e3ee2
ig2001
2@1422
134400

210742
218744
610746
212758
710752

210754
£18756
£12768
#ia762
a4e764

105413
183402
1p2421
861403
1084408

13766
f1a770
018772
210774
2108776
¥112090

290277
195343
1p3e02
122401
op1ed1
1p4420

211282
211004
Bi1206
21121¢
211812
211014

20241
136913
123002
102001
102001
104420
086241
125114
103282
192403
801482
14400

#1316
811220
211022
011024
214026
211032

ig6213
1g28¢ce
145514
dgp7Ye
1p3401
21403
104400

441832
841234
211036
2i1c4g
21ieq2
11844
311046

11/742-11/45 ¢Pu EXERCISER
START NF SECTION 1

1p6214
196214
ip3ppe
1g2¢01
2pigey
194420

125314
£g1403
184409

c1iose
©33252
311g54
£11i0%6
211060
211262

B11P64
811966
811976

811272
811074
311076
211122
011102
$1i124

288281
106014
173482
182801
100403
184422

811106
e1i110
[ZEFRY
211114

811116
911120
211122
e1i124
811126
e1{130

fgR242
195314
102403
184409

090263
195313
1p3pp2
182481
130401
104420

epo277
200313
193402
102401
12001
104400

921132
211134
211136
81{142
91142
214144

a1i146
g1i15e

195714
193422
182403
1904081
211156 104408
J11160
s1i162
811164
P11166
711178
211172
211174
214176

195044
291401
184420
186313
123482
ig2a01
100401
1g4429

211242
'a1e72

ig5113

igrz22

HACY14

ROLBL}Y

SBCBL1

ASLBLY

NEGB11

DECBLI

RORB11

coMB1y
is1

254
ASRB11

MACYLL

ASRB1AI

RORB1AI

DECB1Al

SWABL Y

TST1

ASLBLAY

27(855%)

i

1 24]
HLT

soCB
RCC
BYVS
BM1
HLT

ASL8
ace
BVC
REQ
HLT

NEGE
RCS
BVS
BEQ
HLT

sCe
DECB
BCC
BYVS
BNE
HLT

27(655)

ASRB
ASRE

BNE
HLT

pEce
1]
HLT

sEC
RORB
8Cs
BvC

at

eV
otcl
BvS
HL Y

sEe
nEoe
acc
BVS

-1}
HLT
sC¢
SWAB

BCS
Bve

ik

1§78
BCS
BYS
BM1
HLT

cLRB
BEQ
HLY
ASLB
8CS
ayve
BM1
HLT

comMB
RCET

4=SEP-74

(R4}
ROLB1
ROLBL
yed

(R4}
SBCB1
SBCBY
s vd

(RS¥
ASLBL
ASLB1
avd

(R3)
NEGB1
NEGB}
1o é

(R3)
DECB1
DECB1
XL}

(R3)
RORB1
RORB1
(e

(R<)
comay
coMal

L]

(R3)
2%
(R4)
is
ASRB1
o4

4eBgPr’4

(R4y
(R4
ASRB1,
AgRB1A

1ed

R4
jod

(R4
RORBAA
RORB1A
v éd

(R4y
eé

(R3$
DECB1A
DECBLA
eé

tR3y
SWABL
SHARL
L

(R4
15781
1578y
L

(R4}
e d

(R3}
ASLB1A
ASLB1A
e d

{(R3)
coMBlA

11133

11153

PAGE 43

$(RS)=220200e(00PBI(200],C

JERROR! INCORRECY CC'S AS

JLRIIBLT7600L177430200])

JERROR] INCORRECT CC'S AS

}(RIT®177400,CCx0111

JERROR! INGORRECY CC'S AS
F{RIISLTT408,CCe0100

JERROR! INCORRECY CC'S AS

1 {R§I®4T7777,CCu1001

IERRORY INCORRECT CC'S AS

1(R3)5477577,CCoB011

JERROR] INCORRECT CC'S AS

J(RY)aEPRL77,CORRLOL

JERROR] INCORRECT CC'S AS

ISHIFT EVEN BYTE UNTIL V C
1AND ADD CARRY Y0 0DD BYTE

JERROR] INCORRECY CC'S AS

PAGE ¢4

J(R3)mppadpe,CCuRRLy

JERROR! INCORRECT CC'S AS
J1(RYIPEO2000,CCaL00
JERROR] INCORRECT CC'S AS

J(R3I1m1000208,CCRELLD

Cepl11

SHOWN ABCVE
CCm100Y

SHOWN ABOVE

SHONWN ABOVE

SHOWN ABOVE

SHOWN ABOVE

SHOWN ABOVE

SHOWN ABOVE

LEARS

SHOWN ABOVE

SKOWN ABOVE

SHOWN ABOVE

PERROR] INCORRECT CC'S AS SMOWN ABOVE

1(R3)B877480,CCnB100

1(R§)=P77777.CCuy B0

JERROR] INCORREGT CC'S AS

SHOWN ABOVE

J(RIISLTISTTI=(477430177],CCn0000

JERROR! INCORRECT €C'S 4AS

JURII®LTTS774[LF743[177],C

SHOWN ABOVE
Cei000

TERROR! INCORRECY €C'S AS SHOWN ABOVE

J{R3)=p@RL77w(ABBBI(177],CCm0100

J{RS)=2PZI76 CCPLB10

JERMCRY

JURII=PBERAL ) CCoUBDY

INCORREQY CC'S AS SHOWN ABOVE



0cOeKCp
DCOKCp

2073
2074
20875
2076
2877
2878
2079
208p
2084
2082
ARz
224
2085
2686
2987
2088
2089
20899
2091
2092
2093
2094
2098
2096
2097
2098
2099
2109
2101
2182
2103
2104
210%
218¢
2107
2198
2109
211e
2111
2112
2113
2114
2115
2118
2117

DCOKCp
DCQKep

2127
2128
2129
2138
2134
2132
2133
2134
2138
2136
2137
2138
2139
2140
214
2142
2143
2144
2148
2146
2147
2148
2149
2152
2151
2152
2153
2154
2158
215¢
2157
2138
2159
2169
2161

11/49=11/45 CPU EXERCISER

START OF SECTION 1

¥1i2n4

211206
11210

911212
511214
211216

911220
z1i222
11224
a1i226
vii23e
814232
14236
2112480
611242

£11244
811246
s1i250
11252
211256
plieég

211262
o14264
11266
p1izre
g1i272
211274
211276

211300
211302
2411374
211326

211310
#11312
011314
11316
p11320
211322

©iid24
311326
811330
011332
211334
211336

v1i340

1174031745 CPy ExERCISER

192481

1008001
1084409

2@B313
og1401
14400

185213
opp261
185613
cgl4pl
104400
822713
eplidol
104400
104800

g@e4pL
220000
e1p7c4
162704
010405
8@5@15

200277
2pp244
205725
1p34p2
162401
opL40)
1p44p00

2@5145
103001
10047
104400

200241
206024
103002
192001
ipood1
104400

030257
025244
1982002
o140l
100401
14400

200261

2g0408

PB2RA%4

START OF SECT]ON 3

11342
£1i344
211346
211350

811352
211354
211356
311360

811362
011364
911366

01437¢
213372
eii374
211376
g11400
814402
211404

211406
gii41e@
611412
p1i414
211416
vii42e

s1i422
241424
211426
214438
811432
211434

211436
811442
211442

211444
211446
g1145¢
¥11452
211454

211456
211468
211462
411464
/11466
_1i470
311472
211474

290324
193403
180493
104400

895425
103001
108403
104400

Bp5044
091403
104480

0p226)
06045
opp26l
2p552%
1g2403
1008402;

13440

[4.1'F1Y4
806224
193022
1p2401

18040
10440

280262
B06144
103802
182401
180401
104400

295645
193021
1p4409

205325
1083402
ig2e0y
180001
104400

226324
192491
104400
206344
193903
1p2402
801423
1004031

MACY14 27(655)

COMB1Al

BvVS
BPL
HLY
SWAB

8EQ
uLr

INCB
SEC
seed
aEQ
HLT
cMP
8EQ
HLY
SCOPE

4-5EPw74 11153

CoMB1A
10é

(R3Y
44
(R3)

(R3¥
ied

#4089, (R3)

T

PAGE 45

JERROR! INGORREGT CC'S AS SMOWN ABOVE
1(RS)=0P0400, CCaV1CB

J(R3)=P204pQ,CCuP100

JCHECK REMAINING RESULT

;CHECK UNARY WORD ORS USING ADDRESS MODES 2 AND 4 (AUTO INC/DEC)

TS24

COM41

ROR24

INC4:

BR
"WORD
MOy
suB
MOV
cLR

sCC
cL2
ST
BCS
BYS

MACY11 27(655)

SWAB21

NEG21Y

ADC2¢

ASR2}

ROL4)

DEC2¢

SWAB
BCS
BM!
HLY

NEG
Bce
BM]
LY
CLR
sta
WY

SEC

1+4

[
PC,R4
#4,R4
R4 R5
(RS

(R5y*
T$T2
TsT2
Ll

={R5)
coMa
X1

4=5EPw74 11953

(R4
SWAB2
L]

(RS§+
NEGZ
Y]

(R4}
104

~(R§)

(R5)*
ADC2
194

(R4} &
ASR2
ASR2
el

(R5)*
DEC2
Dec2

ved

(R4} +
194

w(R4)
ASL4
Ast 4
ASL4

ywd

JADDRESS RESERVED FQR TESTS

$Ré AND RS POINT TO
JRESERVED WORD
JPRESET DATA=R

J(RY)=P@APPY,CCr01 20
JERROR! INCORRECT CC'S AS SHOWN ABOVE
1LR3)3177777,CC=1001
JERROR! INCORREGT CC'S AS SHOWN aBOVE

1(R4)=877777,CCu0011

JERROR! INCORRECT CC'S AS SHOWN ABOVE

1 (R4)2102800,CC21010

JERROR! INCORRECT CG'S AS SHOWN ABOVE

PAGE 46
1{R#)zp2820p,CCe4200

JERROR! INCORRECT CC'S AS SHOWN ABOVE

J(R$)3177600,0Ce1001

JERROR! INCORRECT CC'S AS SHOWN ABOVE

1 (R$)%0PEDIF, CCeDL00

1{R%)=190000,CCn 3240
1 (R3) 3100001 ,CCu3 000

JERROR! INGCORRECT CC'S AS SHOWN ABOVE

1(Re)#1 48080, CCLPDYL

JERROR] INGORRECT CC'S AS SHOWN ABOVE
1(Re)=1pRPRY, CC*1801
JERAORY INCORRECT CC'S AS SHONN ABOVE
J{R3)3182000,CCo1000

JERRORY +Ct BIY FAILED TO CLEAR
JLR3)WB77777,CCBD1P

JERROR] INCORRECT CC'S AS SHOWN ABOVE
J{RA)®177776,CCu101D

}(R4)E$77774,CCn1001



DCOKCD
DCAKCo

2381
2182
2183
2184
2485
2186
2187
2188
2189
2198
2191
2192
2193
2194
2195
2194
2197
2198
2199
2200
2294
22e2
2203
2294
2238
228¢
ie

2208
22089
221¢
2211
2212
2213
2214
2215
2216
2217
2218
2219
2222
22231
2222
2223
2224
2228
2226
2227
2228
2229
2232
2231
2232
2233
2234

DCOKCD
DCOKCD

2238
2236
2237
2238
223¢
2247
224y
2242
2243
2244
2245
2246
2247
2248
2249
22%¢
2254
2252
2253
2254
225%
2258
2257
2258
2259
2260
2264
2262
2263
2264
2265
2266
22687
2268
2269
2270
2271
2272
2273
2274
227%
2276
2277
2278
2279
228¢
2284
FrH
2283
2284
2285
2285
2287
2288

11748211745 CPU FXERCISER

START OF SECTJON 1

211476

211529
311524
2311546
211510
214512
211514
©11516

eiLt2g
411522
211524
211526
214532
211534
211538
£1154g

811542
711544
211546
21155@
211552
11554
211556

2115682
211562
g1i564
211566
21i57¢
g1{572
211574

211576
21164¢
311602
311624
211606
o1ieie
11612

211614
211616
211620
g11622
211624
711626
711632

211632
711634

1%/49-11/45 CPL EXERCISER
§

134400

222724
201443
104400
220405
fo1421
104408
104200

L1 T.PT .2
200000
218705
162785
210500
810002
25202
295310

90277
000241
125125
1g3gn2
132403
1204031
104400

105542
891401
124408
15525
183403
201091
104400

soC263
106045
193203
192452
891401
19040)
1g4400

298277
196122
183433
122422
B9142%
129983
104400

epB257
126225

177774

#p2004

ART OF SECTION 1

211634
3rie4e
211642
241644

211646
811658
211652
411654
211656
J11660
311662

011664
311666
21167¢
11672
241674
8141676
e117a¢

311782
714704
v11708
611719
911712

11714
¢11716
611720
£131722
211724

p1i726
v11730
v1i732
213734
211736

211749
211742
211744
2117486

211752
711752
211754

ot
Cii759

211768
411762
511764
[11766

r14772

1g34g2
1320e%
190403
124408

105242
ege277
tosins
1324%1
1p8001
14420

20266
136345
193073
102402
291401
18048

19440

185322
123802
122001
1ge001
194400

105645
193402
192401
@141
104408

195442
ielege
182401
108483
104400

185725
103403
£01403
104498

195722
Pg14e1
10847

iGsede

2008261
Bgo342
183421
1824¢3
124420

MACY1{ 27(655%)

ASL4:

JCHECK UNARy BYTE OPS

CoMB2}

ADCB2y

RORB4}

ROLB2y

HLT

CMP
BE®
HLY
cMP
BEQ
WhT
SCOPE

BR
VHORD

HLY
+SECISEY
RORB

acc

avs
REQ

HACY1t 27(635)

ASRB2j

ASRB2A1

ASLB41

DECB21

SBCB4y

NEGB4)

T8§TB2)

FHTHZAL

SWAB<y

8Cs
Bve
aMt
HLY

1NEB
sCe
ASRB

BPL
HL?
ogt!xszv
ASLB

acc
avs
BEG
Mt
HLT

HLY

sEC
SWaAB
aCS
aMI
HeT

4e«SEP-74 11153

#172774,(Réy+

rod

R4 R
red

104

[}
PCIRS
#4,:R5
RsyRE
Rg.R2
R2
(Re)

{RSy*
cpMe2
ComMB2
e

“(R2}
ot

(RSbe
ADCB2
el

=(R5)
RORB4
ApRBs
ROFB4
ol

(R2p*
RoLB2
ROLB2
RpLB2
god

t(RS)+

4eSEPe74 41153

ASRB2
AgRB2
el

®(R2}

(R2)»
ASRB2,)
ASRB2A
1o d

(RS}
787182
rod

(R2}+
TSTB2a
1e4

={R2)
SWAB4

s

PAGE 47

JERROR| INCORRECT CC1S AS SHOWN ABOVE

USING ADDRESS MODES 2 AND 4

JRESERVE A WORD
JIRESERVED WORD
§R5 PQINTS TO EVEN BYTE OF RESERVED WQRD

tR2 POINTS YO 00D BYTE OF RESERVED WORD
IPRESET

1 (R#) =@BO3IT7, CCa16D4

JERROR] INCORRECT CC'S AS SHOWN ABOVE
1(RB)®@RR0BE,CCnD1OY

JERROR] INCORRECY RESULY AS SHOWN ABOVE
1 (RYI=p@z400,CCalR0R

JERROR] INCORRECT CG'S AS SHOWN ABOVE

}(RO)=102080,CCa1001

PERRORY INCORRECT CC'S AS SHOWN ABOVE

J1(RO)=ipRANL,CCuDR0R

JERROR] INCORRECT CC'S AS SHOMN ABOVE

J(RBIvL48001, CCR1DLD

PAGE 48

JTERRORY INCORRECY CC'S A5 SHOWN ABOVE
1LRP )™ 42022,CCnB20¢

J{RD)=q 40087, CCulRRR

JERHOR! INCORRECT CC'S AS SHOWN ABOVE

1SEY Zav
J (RO ¥ PROBL,CCr1IPAY

JERRORY INCORRECT CC'S AS SHOWN ABOVE
J(RD)ADTTAQLN(O774)[BBL] ,CCR0BLP

JERRORT INCORRECT CC'S AS SHOWNABOVE
1(RR)eR?77420, CCWELDE

JERRDR| INCORRECT CC'S AS SHOWN ABOVE
J{RD)=49408,CCa 1001

JERROR] INCORRECT CC'S AS SHOWN ABOVE
1(RR}=LPB4P0,CCuR200

1{RO)IELPC400,CC1000

J(ROI®OB2221,CCnLRE0



DCAKCD i*l4501 /45 CPU EXERCISER MAGY$q4 27(655) 4-SEPe74 11153 PAGE ¢9

DCOKED ART OF SECTION 1
228¢
2290 11772 @2@@277 §CC
2291 pii774 195225 INEB (R5p* J(R¥) =260 P (BAP4I[201],CCa0RED
2292 £1i776 103003 RCE INCB2
2293 212000 102402 BYS INCR?
2294 012002 BP1401 BEQ INCB2
2295 (12004 198003 BPL ivé
2296 £12006 194409 INCB2  HLT
229
229; 012010 ©22227 @ER6M1 CHP (R2)*,#0B08&P1  JCHECK END RESULY
2299 (12014 ©Q1401 BEQ .4
2300 12016 194400 WLY
2301 12020 P20295 cHP R2+RS JCHECK REGISTERS
232 212022 01401 BEQ L
2303 212824 124400 HLT
2304 212026 104808 $CoPE
30
gw: JCHECK UNARY WORD OPS USING ADDRESS MODES 3 AND 5
23087 212338 990402 BR 146 JRESERVE 2 WORDS
23¢a 912832 0geRCY “WORD B 134 FOR THE ADDRESS
2309 912034 0@2000 “WoRD @ 1AND 1 FOR DATA
2310 ©12036 010723 MOV PCiR3
2311 91204¢ 162703 280004 sue #41R3
2312 012044 0@%019 cLR (RS} IPRESEY DATA
2313 12046 2193¢0 MOV R3,Re JRp POINTS TO DATA WORD
2314 012050 ©@5743 ST ={R3)
2315 012052 @10913 MOV RO {R3)
2316 912054 010304 MOV R3)R4
2317
2318 01205¢ ©gB2%7 cce
2319 212060 995733 TS ®(R3) ¢ s (R9)2200802,CCuPL00
232p 012062 0@1401 BEQ 1wé
2321 @12064 104408 HLY
2322
2323 212066 0QB261 SEC
2324 £120870 206853 ROR 2 (R3) 1(RB)34POOER,CCx1P10
2325 ©12072 1934C° acs RGRS
2326 p12074 102001 BvC RORS
2327 212076 100403 BMY 10l
2328 612100 1p@4408 RORSY LY
232¢
2332 212102 990287 ccc
2331 212104 ©p6234 ASR o(Rg)e ) (R9)2140200,CCe1010
2332 2121046 192001 BvC ASRJ
2333 212110 108481 BM]1 red
2334 212112 14429 ASR3E  WLY
2335
2334 012114 200250 cLN
2337 @12116 @@6333 ASL LYLE ) $ (R9)3190008,CCe1801
2338 212120 1g3eg2 [: 1M ASLY
2339 912122 182483 BvS ASL3
2340 $12124 100421 LLH 1]
2341 012126 184400 ASL31  HLT
2342
DCOKCp 11/40+41/45 cPU EXERC]ISER MACY1L 27(653) 4-8gpw74 11153 paGE 50
DCOKCD START OF SECTION 1
2343 12130 900277 sce
2344 332132 2@53%4 pEC *-(R4) 1(RB)aP77777, CCEBOLD
2345 312134 183903 -]+ DECS
2346 412136 102002 nzc OECS
2347 212142 901403 BEQ DECS
2348 212142 19900 oaPL ALl
zg;e 912144 10440 DECS1  WLY
2
235€ 312146 995453 nEG ®o(R3) J(RP) 2100091, CCa1021
2352 61215¢ 1g3@02 sce NEGS
2353 €12152 102401 BvS NEGS
23%4 @12154 19048] BM! 104
2355 012156 104400 NECS ¢ HLT
235
2359 012168 0po262 sEV
2358 Q12162 BQ5134 coM YL J(R9)wAT7776, CCRBORL
2359 8312164 1030031 Boe coM3
2368 912166 102021 ave aod
2-‘;61 212170 214400 COM3t  HLT
2362
2363 (12172 ©05233 INC S (RI)e J(RO)SBT7777, CC2008)
2364 12174 103801 ace INCS
2365 812176 190201 BPL L)
2366 212283 104400 INC3 1t HLT
236 :
236; £12202 0@5554 ADE ®n(R4) J(RR)=4PIBER, CC*1010
2369 212204 183402 Bcs ADCS
2370 712206 192001 ByYC ADCS
2371 012210 180493 BM1 R
2372 012212 104429 ADCSY  HLT
2373
2374 912214 Pp02%7 cce
2375 812216 Bp6134 ROL o(R4ys 1 (RP)=PPCRAE,CCROLLY
2376 012220 183002 ] ROL3
2377 £12222 1@2091 BvC ROL3
2378 012224 0PL4Q BEQ 1e4
2379 $12226 19449 ROL3:  WLY
2380
2381 212230 ©95253 INC #-(R3} 1{RP)=PBBRBL, CC=00QL
2382 712232 0@5654 sBe e-(R4) 1 (RD)2000000, CCe0100
2383 312234 103403 acs SBCs
2384 912236 9@1401 BEQ o4
2385 5122408 104400 SBC5t  WLT
gggg 212242 1p4poe SCOPE
2388 JCHECK UyARY BYTE 0PS USING ADDRESS MQDES 3 AND 5
2389 12244 0Q2403 RR y*18 JRESERVE 3 WORDS
239g 212246 PPeQ00 WoRp @ J1 FOR £VEN BYTE ADDRESS
2391 12250 Q8000 LWORD @ 14 FOR ODD BYTE ADDRESS
2392 712252 @@0070 HORD @ JAND 1 FOR DATA
2393 12254 819702 “ov PCyR2
2394 112256 @E5742 ST ~(R2) JBACK R2 UP YO
2398 ;1226g 235742 TST -(R2) IDATA WOR

D
2396 12262 910200 Y R2:1RO JRP PQINTS To THE DAYA WgRC



DCOKCD 11/48m11/45 CPU F.ERCISER MACY1y 27¢(65%) 4-SEP=~74 11153 PAGE 53
DCOKCD START OF SECTION -

2397 Q212204 2g5818 CLR (R%) JPRESET DATA
2398 ©12265 B@5742 ST «(R2) 1BAGK R2 Up TO
2399 1227 ep5742 ST o (R2) JEVEN BYTE ADDRESS WORD
24pp 242272 010922 MOV RB)(R21+ JLOAD SGL ¢SS
2401 312274 €pSace 1NC R@ J0DW BYTE ADORESS
24g2 pi2276 plpg?2 Moy Ry R2), $LOAD ODD BYTE ADORESS
2403 @12300 210220 MOV R2:R2 JRESET R2
2404 £12302 £19205 MOV R24R5
240%
2406 212304 1p5152 comMe #n(R2) J(REI=L77400,CC03002
2407 212306 1g3e03 -1+ coMBs
2408 212310 189403 aM1 1o é
2409 212312 1@44p0 COMBS1  HLY
241p
2411 #12314 1057%2 1578 8= (R2) J(RV)Z177489, CC*2L00
2412 212316 P2g1401 agq L
2413 212328 104400 HLY
2414
241% 212322 @dpvese SEV
2416 232324 186255 ASRB #-(R5) 1(RO}a4 77400, CCPLOPL
2417 212326 1ip3gece ace ASRBS
2418 212338 192401 BvS ASRBS
2419 212332 1p04py BM}] Y
2420 112334 194470 ASRB51 HLY
2421
P490 212336 105232 INCB S(R2)e J(RBIaLT7401, CCO00
24.., 212340 103001 [: 144 INCB3
2424 212342 lpReCi arL ek
2425 412344 104409 INCB3i  HLY
242¢
2427 212346 Dge241 cLe
2428 212350 106@%5 RORB o= (R5) J(RR)®177480, CCPRLL]
2429 - 212352 193803 RCC RORBS
2433 $12354 1g20e2 BvVe RQRB5
2431 212356 0Opiedy ANE RYRBY
2432 012360 128203 BPL A
2433 12362 104400 RORBS| LY
2434
2435 212364 106332 AS B LICHT 1(ROI®4L77008, CCr3001
2435 21236¢ 1g3po: 114 asLas
2437 12370 1@248} avs ASL83
2438 212372 1p@4gy BM1 144
2439 212374  1pdape ASLE3)  HLT
244p
2441 212376 1p55%2 00 ®s(R2) 1{RB)NLY7400, CCriCR0
2442 Q12400 193403 BCS ADC8S
2443 312402 100403 B8H} ved
2444 012404 104400 ADCBSt HLY
24458
2446 912406 000277 sce
2447 212418 196135 ROLS “(R5)e 1{RP}=1774¢1, CCRIDD0D
2448 912412 191402 8LOS ROLB3 JBRANCH IF C OR 2 |S SEY
2449 312414 1324¢1 BvS ROLB3
24%@ 21241¢ 1peee) 8Py avd
DCOKCD 11/42e41/4% CPy ExERClsER MACYL] 27(655) 4=SEPwY4 1153 PAGE 82
0CGKCD START OF SECTJON 1
2451 21242¢ 1p4400 ROLB3;  HLY
45
§45§ 212422 ¢pB3se SWaAB a=(R2) J{RO)SBRRT7YT, CCu3P00Q
2484 12424 10040 BMY 144
2455 212426 13440 HLY
2456
24%7 12430 #@p0261 sEe
2458 312433 185635 3144 ®(RY)s J(R&)sPBR377. CCHOyL08
2459 71243 1934234 BCS spcas
2468 212436 ©0140% nEn rod
2461 12448 104420 S8CB35  HLT
2462
2463 212442 15432 NEGB a(RZe 1 (RB)=B0BBBY
2464 912444 105352 pECB *e(R2) )RR )»BBRBOB, CCWDLR)
2465 ;12446 193901 BCC DECBY
2466 212457 B@1493 BEQ 104
2467 @12452 184409 DECBS; HLT
2468 @32454 1040080 sCoPE
2469
2472 JCHECK UnaRy wWORD OPS USING ADORESS MODE 6 (PC)

2471 212456 05227 cLR (PChe JPRESET DAYA » 2

2472 1244y o@goeee UWM6Y  WORD @ JRESERVED POR paTa

2473 312462 ©oiR70Q MOV RCIRO

2474 212464 024040 cNP w(R@) " (RD) JRP POINTS TO DATA WORD



DEAKCD
DcoKen

2475
247¢
2477
2478
2479
2489
2484
2482
2483
2484
248%
248
2487
2488
2489
2490
2494
2492
2493
2494
24958
2496
2497
2498
2499
2500
2501
2502
2593
2504
2505
2506
2597
2508
2509
2518
2511
2512
2513
2514
2515
2516
2517
2518
2519
2520
2521
2522
2523
2524
2525
2526
2527
2528

DCOKCD
DCOKCD

2529
2538
2531
2532
2533
2534
2538
2536
253

253

2539
2540
2544
2542
2543
2544
2548
2546
2547
2548
2549
2550
2554
2552
2553
2554
2555
2556
25%7
2558
2559
2569
2561
2562
2563
2564
2565
2566
2567
2568
2569
2572

11/4p=11/45 GPU EXERCIZER

START OF SECTjoN 1

©12466
81247¢
212474
£12476
e1250¢
212522
712504

212506
212512
232514
212516
212520
212522
012526
212530
212532
712534

712534
212540
212544
212546
212550
312552
312554

712556
612568
312564
212566
21257¢
912572
212574

412576
212602
242604
812686
212610

212612
212614
g12628
g12622
312624
212626
212630

212632
4112636
12640
312644
212646

11/40n11/45 CPU EXERCISER

2a2277
896167
103403
1p24p2
291422
102023
104400

ees167
1@3e02
102401
100403
124400
296267
193402
102001
150421
104400

opR277
B@5467
183003
1e2402
201401
190083,
104408

800277
6p5867
183203
1g2402
21401
108403
104400

BP5667
103422
102001
100801
194420

290242
Bp5267
103403
ip2802
91403
1p2421
104400

296267
200261
206367
ig3g02
102421

177764

177746

177732

177714

177674

177656

177640

177622
177614

START OF SECTION 1

B12652
412652

012654
912660
212662
012664
2126566

212670
012674
212676
212700
212702

12704
§1278s
212712
212714
212716
pi2722
212724
212726

212730
312734
312749
812744
212746
2127%¢
212754
212756
032760
812762
212764

212766
412778
212774
712776

2130800
213004
213806
213810
213012

13014
713016
13022
213024
z13e3¢
213232
213234

100493
194400

op5367
193002
102081
100001
104408

205567
103402
1020891
180404
104400
ggp242
G’ 367
180401,
104408
822718
i

4400
104008

312700
063708
ep3p67
290277
830244
195767
183483
102482
2gipel
1geedl
1644020

o@0237
193747
891401
104400

185667
193402
12401
891401
1p4400

890241
ip5267
100403
185567
epcy71
1p3set
1024¢1

177608

177564

177546

-l 1-F3

213272
081024
ape326

2o8316

ope277

080268

092258
288243

MACY11 27(655)

ROL6&1

COM6&1

ASR& 3

NEG61

RORG S

SBC6}

INC61

MACYLL 27(65%)

ASL6I

OECS

ADCé1

5CC
ROL
BCcs
RYS
sERQ
BPL
HLT

coM
acc
BvS
BM]
HLT
ASR
BCs
BVC
BM]
HLT

sce
NEG
Bce
BVS
BEG
BPL
HLT

sCc

L3
HLY

pEC
ace
ave
8PL
HLY
ADE
sCs
BYe
B!
HLT
s
BH}
HLY
L4
BEQ
HLy
SCOPE

4.SEPe74 $1153 PAGE 53

UWM6E
ROL6
RoL6
ROLA
ed

UWM6
coMeé
ComMe
L]

UNHg
ASR6
ASRS
and

UWMe
NEG6
NEG6
NEGH
e

UWM6
RORe
RORG
ROR6
L

UWM6
S8Ce
SBCé
sed

UnMeé
INCe
INCE
INCH
1ed

UNME

UnMg
ASL®
AgLé

4<SEP=

o

UnMé
DECH
DEC#

104

UnMé
ADCé
ADC#
ed

Uumé
FEX)

#2090, (
1ed

J(RR)=p900201,CCs2000

J(RR)=177776, CC®1001

1(Rp}=177777, ccelpin

) (R@)=0000201, CCPRADL

}(RB)=10P0080, CC®1001

J(ROIZ077777, €CE0LR

J(RB)=1PBBAB, CCE1D1L

J(RE)=140000, CCr1D1D
J(RR)=4p0000, CC21004

74 11153 PAGE 54

Rg)

J(RE)SB77777, €C*POL1

}{RO)=130098, CCHiOLR

JCHECK UNARy BYTE OPS (EVEN/ODD) USING ADDRESS MODE & (PC)

1STB6}

SBCB6Y
184

281

MOY
ADD
CLR
sCC
cLe
TSR
B8CsS
ays
BNE
BPL
HLY
cce
TST8
BEQ
HLY

sBCcB
acs
BYS
REQ
HLT
sEc

#UBME
eyract
ugMé

UBMg
TsTB6
T9TB6
8786
L

UBME+1
et

UpM¢
SpCBs
SBCBE
1ed

ugme
23
UBM6e+),

1
INCBS

1.4

Rg
OR,RP

JIRE POINTS TO ADDRESS OF DATA
JCLEAR DATA

JYEST 000 BYTE

}(RR)=0B8000, CC=RYLBP

1LOOP UNTIL (RP)=B776088, CCeid11

JINCB INST [NCREMENTS EVEN BYTE
JADCB INCREMENYS 0ODD BYTE



OCOKCD
Dcekep

2583
2584
2588
2586
2587
2588
2589
259
2591
2592
2593
2594
259%
2596
2597
259

259

2602
2601
2602
2603
2604
26085
2606
2607
n4dp
26wy
261e
2611
2612
2613
2614
2615
2616
2617
2618
2619
2621
2621
2622
2623
2624
2625
2626
2627
2628
2629
263g
2634
2632
2633
2634
2635
2638

DCOKCo
DCoKcp

2637
2638
2639
2649
2644
2642
2643
2644
2645
2646
2647
2648
2649
2659
265y
2652
2653
2654
265%
2656
2657
2658
2659
2660
2664
2662
2663
2664
2665
2666
2667
2668
2669
2678
2674
2672
2673
2674
267%
2676
2677
2678
2679
2689
2681
2682
2683
2654
2888
2686
2687
2688
2689

249g

W
213236

213040
213044
313246
8313650
213052
313054

213256
213262
E43754
813066
813278
813272

213274
213876
213142
213124
813186
A1311@

213112
13116
é1312@
€13122
213124

213126
313130
213134
13136
213142
213142

213144
21315@
313152
213154
413156

213168
213164
$13166
213178
913172

213174
213200
213202
13204
g13206

i

1p44p0

186367
103903
102602
281021
100001
104400

agRa4e
185567
193402
ig2ec1
128421
1p44c0

epR261
106867
183482
122003
100401
194400

185167
1g3802
182401
108401
104400

Ppo262
185467
123002
192401
190801
194408

136167
193402
182003
109403
104400

106267
193982
102401
10048,
14498

195267
lp3002
1p2401
0p1401
1044080

2080226

808227

222171

BeE154

eBe137

2ep173

oe@1026

qeee72

4% CPU E-ZRCISER
SECTjON ¢

11/40+41/45 cPyU EXERCISER
START OF SECYION 1

213219
213214
313216
213220
£13222
313224

213226
213232
313234
213236

213248
213244
#61324¢6
813250
213252

913254
p13260
213262
813264
213266

813270
813272
813274
213276
913308
#13304
213312

813312
213314
013316
p13322
013330
213334
813342
213344
2133%0
213354

113354
213362
713362
713364

13364

105387
183803
102402
Rpi4ay
108401
104480

oge3e”
103401
198403
124400

106167
1p3982
192001
RR142

1844!i

2p5767
183402
102483
221403
104408

030493
rgeeep
194880
210702
p62782
812787
epegep

18709
Bp5740
21E€037
812737
234737
013747
0128700
162709
2108037
218701

222403
codporR
cozpen
zpegee

a1mr00

apeas?

op0040

epoe2e

oeoeL2

o0e8L2
ep11532

ep1212
soo002
205166
23172

713344
2p1024

293176
P03744

MACY1y

INCBs Y

ASLBS)

ADCB6I

RORBS}

coMB4:

NESB6

ROLBG}

ASRBé}

INCBOAI

270855}

BE
HLY

MACY11 27(65%)

DECBOAY

SWABGI

ROLBGAY

78761

UMb

REL1Y

DECB
144
BvVS
;1]
BMI
HLY
sWAB
]+ ]
aM]
HLY
ROLB
acet
BVC

8EQ
HLT
78Y
BCS
avs
BEQ
HLT
BR
WORD
SCOPE
MoV

AD0
Moy

4nSEPe7 4

uBMe
ASLB6
AsLBe
ASLB6
1ed

UBM6+1
ApCas
ApCBé

XY}

UBMpe}
RORBS
RQRBe
o4

ugmMe
coMBé
coMee
1vé

UgM6ey
NEBBS
NEGB6
pad

ugMéry
RoLBS
ROLBE
jod

ugMe
ASRBS
ASRBe
1hé

usme
INCBOA
INCBEA
194

4-3‘pn74

uBMgey
DECBeA
DECBSA
DECB&A
Vol

uBMé
SHARS
194

uBNé
ROLBEA
ROLBGA
Y

uemé
T5T8
TsTs
>4

1o d

]

PC.R2
'azt"?
#RENOC,PC

41153 PAGE 55

F(RO)=AT77400, CCw@i1y

J(RE)»1820@8, CCPLBLO

J(RP)=14008D, CCP101P

F(RP)=148377 CC21P01

J(RD)%BAB377, CCFO0BY

J(RR)=400777, CC®LO10

F(RO)E4BOT7T77, CCRIGD1

J(RO)=100498, CCoULPL

11153  PAGE 36

§{RV)1P0020, CCP1002

J{RE 200200, CC=1800

J{REImEROBER, CCPPLil

j{rB)82NER0R, CCvDL0d

JRESERVE A WORD
JWORD RESERVED FOR DATA

360 RE{LDCAYE PROGRAM CODE

| (WORD @
REEECTERETELE) LAST ADORESS oF CODE To BE RELOCATED 11111111111

YSBTTL

START OF SECT]ON 2

22222222222 FIRST ADDRESS YO BE RELOCATED 222222222
20 MOV PCyRD IGET PC

ST =(RD) JRB CONTAINS THE ADDRESS OF REL2
MOV RY e #FRSTAD ISAVE

MOV #2,085ECT JSET SECTION #

JSR PCeo¥ ODISP 1L0AD DISP_AY GEG

MoV epDiSPLY,REL22

MOV PCyRE JGET CURRENT PC

sUs ¥, Re FSUBTRACT RELOCATION FACTOR

MoV RD,®4FACTOR JSAVE RELQCAT [oN FACTOR

4OV PCsRL JSET NEW SCOPE PTR
UsARY WanD OPS UsI4C ADDRESS #00E 7

aR uuy JRESEAVE 3 WORDS FOR ADDRESSES £ 04T
JWORD 2 JCONTAINS AQDRESS OF UWM?

JHWORD 2 JCONTAINS DATA

JWORD @ JCONTAINS ADORESS OF UWM7

MOV PC4RE

A



DCQKCT  11/48=-11/<5 CPy ExERCISER MACY14 27(655) 4eSEP=74 31453 PAGE 57
DCOKCD START OF SECTION 2

2691 313379 @g5740 7S¢ «(RO)

2692 013372 0@5748 ST =(R@)

2693 513374 gpSpée cLR - (Rp) 3CLEAR TEST DATA

2694 113376 @100802 MOV RBIR2

2695 113400 P10240 Hov R2:=(RO) JSET UP ADDRESS

2696  4134p2 gp372p TSt (R@ JMOYE RO TO NEXT ADDRESS

2697 E13404 095720 157 (RO

2698 213406 010210 MOy R21 (RB) }SET NEXT ADDRESS

2699 913410 08108200 MOV R2,RB $SEY Rg POINTING TO DATA

2708 013412 090277 scc

2701 [13414 00244 cLE

2702 «13416 0@5772 200082 -r§v 02(2) 3 (R0)=200002, CCrP100

2703 13422 09140 BEQ 1e4

2784 13424 1p4420 HLY

2708

2706 ©13426 0pe277 sce

2787 213430 085672 177776 sBc fe2(2) $(RP12477777, CCR1E0)L

2788 13434 103202 sce SgC¥

2709 (13436 1@2401 ays secy

2710 213440 1p0401 M1 104

2711 213442 1p4400 SBC71  HLT

2712

2713 @¢13444 0p0277 sCc

2714 413446 000241 cLe

2715 €13450 006372 Q0EEL2 ASL o2 J1(R@I=177776, CC?1001

2716 713454 1g3pgo2 BCC ASLY

2717 713456 1924p1 BVS ASLY

2718 213460 190403 BM o4

2719 ©13462 104400 ASL7t  WLT

272¢

2721 213464 800237 cce

2722 213466 05372 posee2 [s1 1] QU J(R)2177775, €C=1000

2723 213472 103402 [:]+1] DECY

2724 013474 192403 BVS DECY

2725 (213476 190403 B8M} 1eéd

2726 713500 1@4400 DEC71  HWLY

2727

2728 gi3%02 Q00262 SEV

2729 §13504 Bo6272 177776 ASR *w242) J1(RRIEL77776, CCe1021

2730 243518 183002 BCC ASR}

2731 013512 102401 BYS ASRY

2732 013514 100401 BH] 104

2733 013516 104400 ASR71 HLY

2734

2735 21352¢ BQ2241 cLe

2736 413522 088262 SEV

2737 213524 086272 177776 ROR *242) JiRQ)I=P77777, CCEDBOO

2738 (13539 1pt4p2 slLoS RORY JBRANCH IF C OR 2 1S SEY

2739 ¢13532 182401 ays RORT

274@ 213534 100003 P vé

2741 T13536 194400 ROR71 HLY

2742

2743 213547 0p0262 sty

2744 213542 Q05472 peeer2 NEG 23 j(RD)I={PBAEL, CCPLPOY
DCoOKCD g*,4a-11/4! CPU EXERCISER MACY$y 27(855) 4+SEPe74 11153 PAGE 58
DCAKCD ART OF SECTJON 2

2745 13546 1p3gez BCC NEG,

2746 €13550 102401 avs NEG

2747 213552 100401 BML 1ed

2748 213554 104400 NEGTT MUY

2749

2750 013556 ©£ge2Be CLN

2751 21356@ @@8372 177776 SWAB *e2¢2) 1(RO)=00P600, CC®1000

2752 ©13564 183403 acs SwWAB?

2753 213566 16040, Ml 194

2754 ©13570 10440 SHAB7) HLY

2755%

2756 813572 PpR2s2 sty

2757 213574 095172 ©PRA02 £0M 02¢3) J(RE)®L77177, cCR1001

2758 213600 103002 BCeC CoMy

2759 013682 10240) Bvs CoMy

2760 313684 10840 BM1 (L4

2761 13606 1@440 COMT1  WLT

2762

2763 913610 Q00372 000002 SHAD 02(3) J1(RR)SP77776, CCE=1000

2764 213614 102401 My e

276% @13616 104400 HLY

2768

2767 13620 020277 sce

2768 013622 005572 177776 ADC ®.242) $(RO)=P77777, CC*P0DQ

2769 13626 103402 BCS ADCE

2778 013630 192403 Bys ADCY

2771 @13832 190001 BaPL T

2772 213634  1p4s00 ADC?t  HWLY

2773

2774 813636 095272 P00 INC 82(3) J(RP)*1000008, CC21010

2775 013642 102003 BYC INCY

2776 813644 10048} B} 1]

2777 013646 194400 INE7) HLY

2778

2779 8136%8 098257 cce

2780 913652 ©@86172 177776 ROL fe2y?) J(RE)2PR2R0R, CCEOL11

2783 213656 193002 Bce ROL

2782 013668 1p2a@1 BvC ROLY

2783 @13662 09140231 BEQ Y

2784 013664 104400 ROL?1 WY

2785 213666 194900 SCOPE

2786

2787 JCHECK UnARY BYTE 0PS USING ADDRESS MQOE 7

2788 213678 0a5729 ST (RO)

2789 13672 @plaip INC (AR} JWORD FOLLOWING UWM7 CONTAINS ADDRESS

279¢ 2134674 8@5740 ST ~(RD) 10F 00D BYTE, R® POINTS To DATA WORD

2791 ©13676 095010 cLR (RB) JPRESET DATA

2792 13700 210701 MOV PC,R1 ISET _SCOPE PTR

2793 INOTE; @2(2) REFEREGNCES THE 0DD BYTE, AND #=2(2) REFERENCES THE EVEN BYTE,

2794

279% 013702 @00263 «SECISEY JISET C AND V

2796 13784 185672 @p2802 sBc8 82(2) J(RR)=177400, CC=1001

2797 13710 1830Q3 BCC SBCB7

2798 213712 102482 /vsS sace?



0COKCD
0gaeKep

2799
2808
2804
2882
2803
2804
2805
2806
2807
2828
2809
2819
2811
2812
2813
2814
2815
281
281
2818
2819
2822
2821
2822
2823
2824
26,
2626
2827
2828
2829
2838
2831
2832
2833
2834
2838
2836
2837

2839
284¢
2841
2842
2843
2844
2848
2846
2847
2848
2849
2859
2851
2852

DcoeKCp
ocoeKkcop

2853
2854
2855
2858
2857
2858
2859
26862
2

2883
2863
2864
2865
2866
2867
2868
2869
287¢
2873
2872
2873

2899
2y60
2981
2982
2903
2904
290%
2978

1*/45-11/45 CPU FxFRCISER
START OF SECTION 2

213714
213716
21372¢

g13722
813724
21373¢
313732
313734
213736
213748

013742
213746
24375¢
213752
613754

2813756
313768
343764
313766
213778
213772

613774
ai4000
g14082
314004
214006

gl4e1p0
214014
o14016
014620
914022

914024
aL4030
314032
314234
314236

214042
#14@42
814246
g1405e
314052
414954

814056
214262
214064
B14266

117404
SYART 0

8i4c70

314272
314074
414100
214102
814104
14176

714110
514114
214120
a14124
214130
414132
14134

814136
gl414g
914142
B14144
B14146
9141580

314152
314154
214156
234160
814162
g14164
314166

21417¢
214172
814174
¥i4i7¢
814200

9l4202
214204
a14276
g14210
ti4dei2
214214
214216
214220

214222
14224
314226
£1423¢
714232
*14274

sg14p1
198421
1944080

200277
195572
193425
1p2482

1p4400

1p5172
ip3e02
102401
ipe40
10448

PpB24y
1p6072
1930d2
1029831
150203
124470

185272
1p3082
102001
100403
104420

185372
193002
12403
189404
134400

196372
193ae2
122921
001401
104408

ap024]
ipsarze
193002
102401
102421
104400

105472
103402
102401
221403

1p44gp

2gc262
106172
183902
122421
100401
184400

105272
185272
125572
125372
091401
194400
1p4000

o277
210709
193@02
102403
23300
16440

210802
dpez6z
1600802
193402
ig24p1
2p14C1
104408

Cau244
[ZVFIA]
103495
21491
104420

ope2s7?
eps27¢
820223
ip34ps
1p2422
851001
ipe0el
134400

319802
¢10223
062203
296322
2222038
?71401

177776

177776

2peoe02

sooen2

177776

AcQ8de

177776

np0RB2

1745 CPU EXERCISER
f SECTION 2

177776

177776
177776
177776
177776

MACY411

SBCB7 ¢

ADCB7

COMB7t

RORBYy

INCB71

DECBY)

ASLB7y

ASRB7}

MACY1y

NEGB74

ROLB7 ¢

3 CHECK

MOVl

susei

MOVBA|

CMPORI

27(455)

gEQ

BM |
HLT

sCC
ADCE
aCs
ovs
BEQ
3PL
HLT

27(65%)

HLT

sty
ROLB
(143
BYS
BM1
HLY

NCR
{NCO
ADce
cOmd
BEq

HLT
SCOPE

4=SERP=74

Sgca?
1ed

e=2(2)
ADCB7
Apce?
ApCe?
144

*e2{2)
coMB?
comg?
1eé

L¥it 3}
RORB?
RQREY
(LA

02
INCB?
INCB?
o d

*n242)
DEcR?
ogca?

X

02(2)
ASLB?
AsLa?
o4

®s2{2)
ASRB7
ASRYY
4

*2(3)
NEGBTY
NEGBY

108

4eSEP-74

*e2¢2)
o242
o242}
»,2¢2)
1]

11153

11153

PAGE %9

1Sk, CoNDjTION CODES
s(RR)=177401, CCHBBDD

J{RU)EL77776, CCPLABL

JCLEAR CARRY
J(R@)EY7776, cCHdByy

J(RR)®4pE3IT6, CCR1O11

3 (RO)=1PBIYS, CCe1004

J(RP)=208375, CcC®O111

JICLEAR CARRY
J(RR)I=ABR3IY6, CCH1A01

J(RE)=EQBITS, CCHB3B0

PAGE 42

s {R¥)»@B374, CCe3v0y

J(ROIEARPAITS, CCP1IORL
,3R0)109l37§| (42 BL-T'3Y
1(R)s0REY?7, CCN10R0
1 (RO 4ONBERE, cCaPi00

BINARY OPS  USING ADDRESS MOQE 9

sCC
MOV

WLT

B
acs

aEo
HLY

ecc
»SEV]SEN
CMP

BCS
AvsS
RNE
BPL
WLy
MOV
MOy
ADD
ASL
ol
13

PC,RB
Mpve
Nove
L]

RE:R2

Rg.R2
Sysg
syBe
ol

R24R3
MDV@A
Ry

CMPR
CHPE
CuPR
1ol

REsR2
R2.R3
R2/)R3

R24RE
et

13ET CONDITION CODES
IRDEPC, CCnXBRY

IRR¥RO
lgtr v
tR282LONEE, CCapi0p

jR2WR3=P22AA0, CC*R300

JSET V & N
JR2aR3=0PAB00, CC=2p109

IRPSA2
JRP3R23R3
JRIS2#RD
JR2324R0
jR2®RI=24RE



DCOKCD
Dcakep

2987
2908
2909
2910
2911
2912
2913
2914
2915
2916
2917
2918
2919
2922
2921
2922
2923
2924
2925
2926
2927
2928
2929
2932
2931
4932
2933
2934
2935
293¢
2937

DCOKCD
DCeKCp

2961
2962
2963
2964
2965
2966
2967
2968
2969
297¢2
2971
2972
2973
2974
2975
2976
2977
2978
297%
2989
2981
2982
2983
2984
2985
2986
2987
2988
2989
29%¢
2991
2992
2993
2994
2998
2996
2997
2998
2999
3000
3081
3ge2
3083
3004
3005
30886
3807
3ges
3009
391p
3011
3012
3013
3014

i*:ggvbé/g' CPU EXERCISER

£14236

14249
314242
214244
814246
21425¢
014252
314254
814256
214260
114262
214264
214266
214270
214272
a14274
314276
#1430¢

214302
214304
514306
234310
214312
£14314
014316

214329
214322
Q14324
214326
214330
014332
014334
014336
014340

214342
014344
214346
214358
#14352
914354
214356

P1436¢
714362
214364
214366
214370
214372

11/40n31/45 CPU EXERCISER

"CTION 2

ipd4agp

205002
205202
200402
26302
ige4p7
910205
290277
830205
ig3pg2
102483
291378
104490
e102p5
200257
830205
180401
104400

095002
2ge277
25080802
13002
192401
2819824
1p4400

21008038
800277
220244
040003
1839¢3
192402
opyecy
190901
1o4400

210804
295104
d40pC4
295104
2ze8R4
op1401
184400

210004
295104
010403
250003
ig30g1
108401

START OF SECTION 2

214374
314376
214428
214482
314404
2144p6
214410
214412
214414
214416
14420
014422
B14424
214426
21443
314432
214434
214436
014448

214442
014444
214450
2144582
B14454
214456
214460
d14462
014464

5144686
plddrg
214472
914474
314476
214500
214592
214504

214506
314510
€14512
314514
214516
14520
214522
714524

214526
314539
314532
714534

104498
245203
2p1403
104400
210304
285183
Bge261
296004
Ben304
ig3gr3
102002
201401
190001
104400
21p708
022020
8208007
291403
184400

810709
R627¢P
10002
220700
281002
920200
81401
104400
lpapoe

Bpe402
230800
B8opea0
f10724
8p5744
895044
210403
[FETTH]

295113
2g5214
2gR262
861314
1930022
102403
001491
1044082

082277
2pp25¢
021314
183403

oepge18

MACY1y 27(655)

HLT

4eSEPm74 11153

PAGE 8y

JERRORY CHECK ADD INSTRUCTION

JTHE FOLLOWING SUBTESY SHIFTS A BIT THROUGK R2 AND R5 AND DOES A

JBIT TESY (BIT)

19
2%

B1I68}

BICH:

HACY11 27(653)

BI18SPA,

ADOZ}

CHPBA)

CLR
INC
8R

ASL
aM1
MoV
scC
aly
BCC
BVS
aNE
HLT
Moy
cce
2
BM1
HLT

HLT

HLT
SCOPE

USING R2 AND RS.
R2

8IS
L

4=SEPwT74  $1153

R3
rod

R3,R4
LH]

R4
R3)R4
AQOS
ADDD
ADDD
L1

PCiRe
(RE}*, (RO
R@.PC

rod

PC.R2
#104Rp
R@,R2
PC)RO
CMPRA
R2,R®
L

JR2URS

PAGE 62

JR3ISR4nD
IR3s177777
ISET C
JR4ELP0P0P

IR3®L77777,R4¥377777, CCsPRyy

JCHECK BINARY OPS USING ADDRESS MQDE 3

ADD1S

BR
WORD
“WORD
MOY
87
chR
MOV
CLR

COM
INC
SEV
A0D
8Cc
avs
rEQ
HLT
sCC
cLN
cHMP
8Ccs

]
[}

2

PC.R4
w(Ry)
= (R4}
R4;R3
®(R3)

{R3}
(R4)

(R34 (R4
ADOR
ADDg

.4

(R3}. (Rg)
CHP1

JRESERYE TWO WORDS
JIRESERYED FOR 3QURCE DATa
JRESERVED FOR DESTINATION

JR4 POINTS TO DESTINATION
JR3 POINTS TO SOQUCE DATA
J1(RIIZ1LT77777
} (R4) 20908001

ISET V
1{R3)a177777, (R4)=pQR000,

1{Rs)=177777, (Rq)=p2D000,

CATA

CATA

CCawipi

CC*1000




DCokCD
ocekco

3069
307¢
3971
3872
3273
3274
387%
3876
3077
3078
3279
3080
3284
3082
3083
3084
308s
3886
3ps

3883
3089
3892
3091
3092
3893
3094
3898
3296
3097
3g98
3899
3109
3184
3122
3103
3184
3185
3104

11/40~11745 cPy ¢ ‘ERC]SER
START OF SECTICH

214536
214540
14542
314544

214546
214550
514552
.14554

14556
214560
914562

14564
214566
éL4s7e
414572
214574
314576
214608
214602

£14604
214606
214610
£14612
14614
714616
¥14620
314622
314624
814626
214630
214632
214634

¥14636
d14640
314642
214644
314646

714658
114652
214654
214656
d14652
3146562
214664

214666
¢14670
014672
214674

11/42-11/45 Cpy EXERC]SER

182402
201421
190421
124400

2g0277
208244
231314
1p3pg2
1p2421
201401
184400

200277
P24
Pa5114
161314
103402
162401
801401
194400

185013
280313
Bgo27e
011314
182801
134488
2Qe314
c@R263
051314
13002
182481
192491
184400

241314
13802
102481
120481
194400

g6z
321314
103083
1p2402
205403
12ce91
104400

285013
2p0261
296013
211314

START OF SECYION 2

214676
214708
214702
214724
14726
714719

334712
214714
14716
91472¢
€14722
©v14724

214726
214730
14732
214734

214736
214740
714742
214744
014746
214750

914752
214754
214756
#4760
314762
214764
314766

314770
v14774
214776
pi5209
V15032

215204
915006
215¢10
015412
0159014
413316
[ LrsY)
¥15822
415024
315026

21830
15712

R@5114
161314
1g3pg2
ig2e01
102401
194408

2geer?
161314
101492
1g2401
100001
104400

811314
901401
103403
104400

861314
193003
102002
Bgieay
130043
104400

695113
611314
261314
1p34p2
132901
100422
1944008

B62714
225714
2@i483
134400
ip4pen

200402
208800
2gapoR
@1870%
PEST745

2p5202
125112
egz77
111219

egegaz

11153 pAGE 63

11453

J(RYI=L7Y7T7T, (R4 )RBORROD,

1%177777

cce10y

F(Re
1(R3)2177777,(R4)spgpooR, CCaelv@

1{R3I 8177400
1 (R3) 8000377
}(RS)=(R4)#BEDITT

J(R3)=PHOITT, (R4 2177400
ISET C & V
J(RI)=DPBI77,(R41I2477777,

J1LRS)I®BRAITT, (R4IFLT7T420,

3SET V
14R3)=0BB3TT, (R4)NLTT4RE,

AL ERET .14 1]

1(R3)uy 0B8R
1IR3 (R4)uipapae

PAGE ¢4

J(ROWBT7777
1(RY} 0420000, (R4)®LT7777,

J1(RI)N1OBD00, (RA}EBT7777,
IBRANCH IF ¢ OR Z IS SEY

JCRI)*100000, (R4) 2100000,

1ERII=4PROBY, (n4)=BROO0Y,

1(R})IRBTTTTY
,{ao;:n77771
YR ®PTI7777,(R4)BLT77TTS,

$CHECK FINAL RESULY

JCHECK BINARy BYTE OPS USING ADDRESS MOOE 4

MACYL1L 27(8655) 4mSEpn74
BVS CHP3
BEQ CHPy
8M1 L]
CHMP1)  HLT
sCe
cLz
BIT (R34 (R4)
BCC 81T
BVS BIT}
BEQ sod
BIT1!  HLT
sCC
+CLCICLE
coM (R4
sus lR!‘.(R4)
[:1+1.1 L{TLEY
RVS syey
sEQ 14
suB1 HLTY
CLRB (R3}
SWAB (R3}
SEN
MOV (R34 (R4}
AP L}
WY
SWAB (R4y
+SECISEY
818 (RYd4 (R4)
ace LT ]
BvS B1S3
aM] 4
BISLY HLY
ale (R3S {R4)
BCC alcy
8V8 BIC}
BMY ied
81C1s HLT
sky
cHp (R3) s {R4)
BCe CHP3A
BvVs CHPSA
:14] GM:;A
B L
CMP1A} Ht%
CLR (R3}
ste
ROR (R34
MOV (R34, (R4)
MACYLL 27(65%) 4»SEp~74
com (R4y
suB CR3) R4
8CC SuB3A
BycC Sysaa
BHL ¢4
SUBLA}  HLY
sCC
sue (R334 (R4
8Los syegs
BVS Sys3e
BP# 1o4
SUBiBy  wL
MOV (R3ye (R4)
BEQ Movy
BMY{ 14
MOv1t HLY
ADD (R34 (RA)
BCC ADDSA
BYC ADDEA
BNE ApOgA
BPL ool
ADD1AY  MWLT
coM (R3}
MOV (RS’: Ra)
ADD (RS »tRQ)
BCS ADD3B
BVC ADD3B
L} ped
ADD18B1  HLY
ADD #2,4R4)
T8Y (R4)
BES 1ed
HLY
SCOPE
B8R 106
LWORD @
"WORD @
MOV PCRS
ST = (R§)
CLR  =(R5)
MOV RDINE
CLR ~(R2)
INC R2
COMB (R2)
sCC
»OVB (R2;;‘R5;

1(R3)=pp20OAD

;{R2)=B00BAC
jR2 POINTS Y0 0DD BYTE
1(R213177400

CCei0PL

CCeim@1

ccaueny

Cle1myy

cCeepee

CCx108d

CCmR111

CCe101p

jtR2 2177402, (R5)RAQA3?7,CCe1001



DCOKCD 11/48=11°45 CPU EXERCISER M:TY4y 27(65%5) 4-SEPa74¢ 11153 PAGE 65
pcOKep START OF SECTION 2

3123 15834  :3p@5 secc MOVBL
3124 215036 32404 BYVS MoVB1
3125 415048  J1483 8EQ MoVe1
3126 018242 108002 . BPL MovBY
3127 215044 135215 INCB (RS JCHECK RESULT
3128 315946 eal4pl BED ed
3129 415058 104400 MoVBL1 HLY
3130
3131 215252 196312 ASLB (R2) JISHIFT (R2) UNTIL
3132 015954 102376 8ve 1=2 1{R2)=@R0000
3133 415356 Lpbpi2 RORB (R2) 1(R2)=10p000
3134 215262 105315 nECB (RS J{RS)=0R377
3135 .@15062 106015 RORB (RS) s (R9I=RBBL7Y
3136 215064 @Q8257 cce
3137 415066 121542 cHPB (RS} {R2) 3 (R5)=@PB177, (R2)*1000080, CC=101P
3138 215€70 182801 BVE CMPBY
3139 ©£15672 1@040) BM1 1.4
3142 215074 104400 CHPBLI HLY
3141
3142 ¥15276 005603 CLR R3
3143 pa510¢ 000261 sEc
3144 015102 006203 ROR R3 JR3*109000
3145 ;15104 850345 BlS R3(R3) 1(RS)atpalyy
3146 215106 099273 +SEC13EYIGEN ISEY Cove & N
3147 w1511 131215 Bl18 (R2}1 {R5) J(R2)=100080, (R5)"1B0177, CCeR10y
3148 015112 1@3082 BCC B1TBY
3149 215114 192401 BYS BITE1
3159 215116 0Q1401 BEQ 1ot
3151 21%512¢ 194400 BITBLl HLT
3152
3153 @15122 151215 BleB (R2)) {RS) J(R2)=100080, (R5)=188377, CCeip01
3154 015124 1083001 . BCC B1SBL
3155 215126 108481 aM! Tz
3156 @15139 1p4400 BI1SB11 LT
3157
3158 915132 141215 BlCB (R2)1 (RS} 1(R2)=128000, (R3)=100177, CC=200YL
3159 @15134 132 8CC aycet
3169 215136 BL4A1 -1 81CBL
3161 915140 100061 BPL 144
3162 018142 1@4400 BICBL1 WLT
3163
3164 015144 105112 comb (R2} JtR2)=077408, (R5)P100177
3165 @i5146 121215 cHpB (R2} 1 {RS)
3166 @1515¢ £@1401 BEQ ol
3167 315452 194400 KLY
3168
3169 ©15154 141512 BlcB (RS tR2) J(RO)31PO177, (R2)=00BBED, CCrO12D
317¢ 215156 0plea2 BNE B]CB1A
3171 @818160 185712 TST8 (R2}
3172 318162 Pgl4pl BEG awd
3173 018164 1g4429 BICO1A} WLY
3174
3175 218166 @@r4ge BR L] IRESERVE TWO WORDS FOR DATA
317¢ 215179 0@20e0 JHORD 8 JSOURCE DATA
DCOKCD 411/4P-11/45 CPU EXERCISER MACY11 27(655) 4<SEPw74 11153 PAGE 66
0¢BKep START OF SECTION 2
3177 218172 @@deoe "WORD 8 JOEST DATA
3178 315174 01272% MOV PCIR3
3179 215176 095745 TST e(R5)
3187 G1%289 125045 cLRB »({R5) JRS POINTS TO DEST 0DD BYTE
3181 1822 pipSe4 MOV R5,R4
3182 @19224 125044 CLRB “(R4) }R4 POINTS To DEST EVEN BYTE
3183 015206 010403 MOV R44R3
3184 215210 105043 CcLRB e (R3) SR3 POINTS TO SOURCE 00D BYTE
3185 ;15212 @1p3g2 MoV R3,R2
3186 15214 185042 cLRB »{R2) $R2 PQINTS TO SQURCE EVEy BYYE
3187
3188 1GOMMENTg ARE LEAST SIGNIFICANY 4 Blts OF ByvEs POINTED 10 BY R24R3
3189 : JRa, AND Rs RESPECTIVELY AND THE REMAINING BITS ARE 9'S,
3199 p15216 pge2dl SEC ISET CARRY
3191 PER2), (A3, (R4} [RS)
3192 @15220 1086112 ROLE (R2) 10804, 0008 ,0000,0000
3193 @4%222 111214 MOVE (R23) (R4} 38001,0000,0001,0000
3194 15224 1p6142 ROLS (R2} 120 12,0000,0004,2200
3195 015226 111213 ngvs (244 (R3) $2010,0010,0001,0200
3196 @15230 106112 ROLB (R23 10192,001 28,0004 ,0000
3197 15232 111315 MOvE (R¥), (R5) 1giee,pel0,8001,0210
3198 015234 186112 ROLB (R2) 11002,0010,08001,0010
3199 215236 186115 ROLB (R3} 11000,0120,0001,0810
32¢¢ e1324g 151215 BlsB (R28, {R5) 1160¢,0100,8001,1010
3281 015242 131512 :384] (R%)s (R2) 11900,2100,0001,1040
3202 ¢15244 B€1426 BEQ BINg
3203 215246 151314 8138 (R3Ds{R4) 118900,0100,0101,1012
32p4 y1525p 131413 [384:] (Ré#, (R3) 11200,0100,0101,101¢2
3205 215252 001423 BEQ BINS
3206 015254 105213 INeCB (R3) 11902,0104,0104,1012
32p7 15256 121314 cMPB (R3$,(R4) 1igve,01e1,01p1,1010
3208 21526¢ 081828 BNE BINg
3209 215262 186113 noLB (R3} 14099,1010,0181,1019
321p 415264 121315 cHPB (R3), IR5) 13000,1012,0101,1010
3211 815266 Beieid BNE BING
3212 21527@ 1@6212 ASRB (R2) 19100,1010,0181,19010
3213 g15272 131214 give (R2¥44R4) 12162,1010,0101,1018
3214 015274 201412 BEG BINS
3215 415276 1860815 RORB (R5) 191902,1010,08101,0101
3216 15308 121415 cHPe (R4), (R5) 18100, 1810,0101,0101
3217 ¢15302 QP10e7 BNE BIN3
3218 613304 185314 DECB (R4p 18300,1010,0100,2101
3219 153p6 141214 alcs (R2), (R4} 1oloe, 1p10,0000,0101
3229 215310 2pigc4 BNE BINg
3221 415312 111314 Move (R3) s (R4 10300,1010,1910,0101
3222 15314 126213 ASRB (R3} 19180,0101,1019,0181
3223 915316 141315 nlcs (R3) 1 (RS) 10109, 0121,1010,0101
3224 215320 @Q14E1 BEG 4
3225 415322 104400 BINLI  HLT
322¢ 15324 1p4ene SCOPE
3227
3228 JCHECK BINARY WQRD OPS USING ADDRESS MODE 2 & 4
3229 215326 010405 MOV R4, R5 JSET DESTINATION REGISTER

323 415330 ©12715 ope@dl MOV #1,(R3)



bcoexcop
DCOKCD

3231
3232
3233
3234
3235
3236
3237
3238
3239
32490
3244
3242
3243
3244
3245
324

324

3248
3249
3250
3251
3252
3253
3254

325%
hdato T3

0COKCD
DcaKco

3288
3286
3287
3208
3289
3292
3291
3292
3293
3274
3298
3296
3297
3298
3299
330
3301
3302
3303
3304
3335
3326
3307
3308
3309
3012
3311
3312
3313
3314
3315
3316
3317
3318
3319
3320
3321
3322
3323
3324
3329
3328
3327
3328
3329
3332
3331
3332
3333
3334
3335
3338
3337
3338

11/40~1174% cPy ¢
START OF SECTjoN

. 215334

215348
215342
215344
¢15346
215350
215352
215354

.15356
515368
315364
915366
715370
215372

215374
218376
21540¢
215402
§15404
2154026
815418
218412
18414
915416
f1542¢

915422
§15424
915426
215430
213432
315434
218436
215449
215442
215444

15448
915452
915454
15456
3154690
215462
915464
815466
915472

210472
215474
818476
815500
315582

11/40-11/45 CPU EXERCISER

812712
200257
ap0262
862225
1g3ep2
192483
201401
124409

200262
B24527
183002
102493
122403
104400

254225
193001
100481
194400
038277
(L1 LA
162245
ig34pe
122401
201403
194408

235442
85115
0ge277
20250
842225
1g30p3
1p2402
221421
100407
104420

242742
912245
295125
opB262
234245
193802
182401
231403
1044080

Apeze2
¥5222%
ip3gez
192401
188401

1’777

seeeay

125252

START OF SECTION 2

215504

2815526
815512
19514

215516
3158520

815522
215524
315526
245532
215534
215536
215542
¢15542

215544
215546
21555p
215552
415554
815556
Q15562
V15564

245%66
21557¢
815572
315574
915576

215620
15692
415604
15626
615610
813612

215614
215616
415622
8315622
¥18624
218626
218632
#15632
215634
418634
#1564
115642
Vin64d

104420

42745
285125
224245
2p1422
14420

225912
885122
162742
193402
182403
100421
194428
lg4000

210782
010205
124245
291481
104400
820237
281372
184802

Pp0402
2pggeoR
cpoage
210703
2805743

210300
£10002
“@5302
219604
610605
285745

114246
220506
pie2y
28200
8p1e17
122926
220406
“pLoea
220993
91042
154640
C20586
leiee7

125252

ogeeel

se1019

RCISER

MACYLL 27(653)

ADD2:

CHP21

B182¢

sue2t

BlC24

BIT21

MACY1i 27(65%)

BIS2A)

SUB24AY

isi

MoV
cce
SEV
ADP
8Cc
8vs
BEQ
LT

Ev
o
BGC
Y
BM3
MLY

HLY
Blc

4oSEPe74 11153 pAG 67

#=1; (RZ)

(R2)*, (R3)e
ADDR

Apb2
#é

=(R5) .9y
CHPR
CMP2
o4

w(R2) (RS
8182

R

(R2p%,"(R5)
sysz

susg
104

«(R2)
t(R3)

(R24%, LRO) ¥
BIc2
BIC2
8cz
el

#125202,- (Re)
(RZ)+ w(RE)
(R5)+

®=(R2),"(R3}
BIT2

8172

ol

(R2}4,(R5)e
B1S24

81824
god

4-SERe74 11153

125382, ~(R3)
(RS
w{R2), e (RS}
Y

(R2y
(R2pe

#L,e{R2)

Pc:R?

.(Ra),.cRS)
144

R2,P#FRSTAD
1

JtR2 -7 77, (R5)B200R, CCev10y

1567 V
J(R3)=200009, CCH1EOY

14R2)3177777.(R5)%477777,CCu k2L

1(R2)84F7777, (R5)%08808%, CCapide

J1(R2) 3000081
J(RS)eL7777

J{R2)=PBEEAL, (R5) 9477776, CC2100y

1{R3)=p52525
JIR2)=L25252, (AS)8P52525, C(C=@10y

J(R2)®125252,(R3)"{77777, CCmilUy

PAGE 48

1 (R3)052525
1{R9) =y 25252

1(R2)m477777
1(R2)x177776, cCuipge

1GET cunnENT pe
JMOVE 10 R
1COMPARE ALL PREV[OUS MEMORY ADDRESSES

JERRORy
JGHECK' FOR LOW LINIY

JCHECK BINARY BYTE OPS ySING ADDRESS MODES 2 & 4,
RR

HDRD
*WoRD
MOV
18T

146

@

»
PCiR3
= (R§)

FRESERVE TMO WORDS
JSOURCE DATA
JOESTINATION DATA

JFIRSY CHECK AUTD INCREMENT/DECREMENT
MoV R3 /RO

MOV
oke

R@.R2
R2

SP,R4
SP,R5
»(RS)

" (R@),~(SP)
RS, SP
BINB
R2.,R®

BINB

(RP)e, ISP)e
R4, SP

BIvB

R@.R3

BINB
(SR}, = (RD)
RS, SP

218



DCOKCD
DCAKCp

3339
3340
3344
3342
3343
3344
3345
3346
334y
3343
3349
335¢
3354
3352
3353
3354
3355
335¢
3357
3358
335¢
3368
3361
3362
3363
3364
3365
3366
3367
3368
3369
337¢
3371
3372
3373
3374
3375
3376
3377
3378
3379
3382
3381
3382
3383
3384
3385
3386
3387
3388
3389
339g
3391
3392

DCOKCD
DCOKCD

3393
3394
3395
339
3397
3398
3399
34080
3421
3403
3403
3404
3405
3406
3427
3498
3409
341P
341y
3412
3413
3414
3415
3416
3417
3418
3419
3420
3421
3422
3423
3424
3425
3426
3427
3428
3429
343g
3431
3432
3433
3434
3435
3436
3437
3438
3439
344¢
3444
3442
3443
3443
3445
3444

11/40+11/45 CPU EXERCISER

START oF

©15646
#1565@
215652
215654
015656
21566€
£15662
315664
415666

21567¢
215672
415676
uwi5702
218724
315710
215714
215716

215720

415722
215724

215726
£15739
315732
215734
215736

215740
215742
415744
215746
215750
¢15752

315754
415756
215768
215762
015764

118766
315778
215772
415774
319776
216000
£16082
*160p4
216206
16210
316012

11/40=11/45 CPU EXERCISER

‘ECTION 2

ez2208
£91085
142620
823406
Geiece
220003
891401
124400
1gdgee

21@823
112743
112743
210304
112744
112744
031401
104400

152324
100403
104409

122324
183402
192001
190001
104400

202261
134344
1p3a802
192401
2p1401
104400

Bon24s
144344
281401
104400
104000

200404
280000
epapoR
290000
200800
e1e701
P1@100
824940
210905
824545
218815

00220
2008377

2pe1?7
200000

START OF SECTION 2

z16a14
216016
©¥16220
316222
216324
216226
©¥16030¢

216032
©16234
216836
216049
216242
246244
216246

p16e50
216954
g1626¢
216062
216064
216066
216879

2160872
016074
216276
#16100
£16102
g16104
n16126
216118
216112
p16114
216116
ci1632e@
716122
216124
216126
216138
16132
.16134

©16136
216140
216142
¥16144
v16146

I1615@
.16152
216154
216156

212592
210004
BE5740
10303
gipas2
205813
205814

200277
Epo244
163235
193402
192403,
001403
164409

852752
862755
163235
103902
102001
189401
104400

2g5414
235255
091401
104400
823235
182401
194400
2p5152
2902%7
0863255
1g2e01
180401
104400
2908261
045235
183001
10240y
104402

295155
223235
201401
104402
124008

oge4ce
¢oegop
3peseo
Aadpep

100028
dpBaey

MACY11 27(655) 4-SEP=74 11153 PAGE 69

BINB}

CMPB2)

BITB21

281

CHP R2RO
BNE BINB
Blcs (SPpe, (RO}
cMP R4,SP
BNE BINB
cHP RPIKS
BEQ v d
HLY
SCOPE
MOV RBIA3
MOy8 #208,=(R3)
MOVe #3774~ (R3) }(RII=128377
MOV R3,R4
MOVB #1779 =(RA)
MOVE LI TLISLE) J(R4)3D77400
REQ 10l
HLT
R1SB (R3)¢, (R4)* $(RS)=180377,(R4)=077777
BM1 ed
HLT
cHPB (RIp*,(RA)*
BCS CMPB2
BVC CMPB2
APL e d
HLT
sEC
Bl1T8B n(R3)~(R4)
BCC BIY82
BYVS BIYTB2
gEQ e
HLTY
cL?
BlCB n(RB)*(RE) J(RI)I=1BB377, (R4) =0T 7402
8EQ ed
HLT
SCOPE
s CHECK BINARY WORD OPS USING ADDRESS MODES 3 & 5,

R 28 SRESERVE SPACE FOR DATA AND ADDRESSES
WWORD @ JCONTAINS ADDRESS OF SOURCE DATA
JHORD @ JCONTAINS ADDRESS OF DEST DATA
VWORD 2 3CONTAINS SOURCE DATa
JWORD 2 JCONTAINS DEST DATA
MOV PCsRL
MoV R1,R0 1SET SCOPE PTR
cHP =(R@), 7 (RD) JADYUST RP
MOV Rg,RS JRS POINTS TO DEST DATA
cMp =(R§},*(RS) 1SUB 4 FROM RS
MoV Rg, £RS) JR5 POINTS TO ADDRESS CF DEST DaTa

MACY11 27(685) 4-SEPe74 11153 PAGE 70

SUB31

SUB3A1

ADD3:

BIC3:

MOV RS, R2
% RO:R4 JR4 PQINTS To DEST DATA
?gT =R}
MOV Rp,R3 $R3 POINTS TO SQURCE DaTa
MOV Rp,=(R2) JR2 POINTS TO ADDRESS OF SOURCE DATA
CLR (R3) ¥PRESET SQURCE DATA
CLR (R4) $PRESET DEST DATA
sce
cL2
sus ®(RZ2)v18(RE)+ 3 {R3)=p00200, (Ra)zp02D2E, CCeO1pR
[:14.] suss
8YS SyB3
BEQ 1#4
HLT
Ble #100000,0+(R2) }{RY)=100008
0D £1,0%( RSy $(Re)=00000Y
sus S(RV+,@(RB)e  J(RSI21P0800, (R4)=LT20021, CCelpil
BecC SyB34A
Bve SUB3A
8M1 1e4
HLT
NEG (R4} $(Re) 8277777
384 8~ (R2))a=(R5} J(R3)w4BB2AD,(R4)3PT7777
14 144
HLT
CHMP S(R2)# )8 (RB)s*
gys owd
HLY
coM ee(R2}
cCe
40D S(R2Its@~(R5)
BYC ADD3
aM1 id
LT
ste
BlcC ®(R2)10(RS)*  J(R3I=@77777,(R4)%100080C8
[:144 BICH
BM1 L]
HLY
CoM e~ (R%) 1{R)BB77777
cHP #(R2)¥,8(RB)+  J(R3)3877777,(R4) 2077777
BEQ 4
HLY
SCOPE
;CHECK BINARy ByTE QPS USING ADDRESS MODES 3 & 5,
AR 13 JRESERVE SPACE FOR ADDRESSES & DATA
, WORD 2] JCONTAINS ADORESS OF SOURCE DATA (EVEN BYTE)
.WORD @ JCONTAINS ADDRESS OF SOURCE DATA (gOD BYTE)
“WORD @ 3JCONTAINS ADDRESS OF DEST CAYA (EVEN BYTE)



DCOKCD
DeoKen

344y
3448
3449

DCOKCp
DCoKCD

3494
3492
3493
3494
3495
349¢
3497
349g
3499
3500
3504
3502
3583
3504
350%
3506
3587
3508
3589
3510
3514
3512
3513
3514
3515
3516
3517
3518
3519
352¢
3521
3522
3523
3524
3525%
3524
3527
3528
3529
3539
3534
3532
3533
3534
3538
3536
3537
353A8
3539
3549
3541
3542
3543
3544

11/43-41745% CPU ¢ XERCISER

STARY OF SECTION

216162
416162
816164

216166
31617@
d16172
vibiz4
016176
716200
216202
z162g4
r16286
216218
216212
216214
616216

216229
216222
816226
216232
216234
216236
*16248
vl6242
ci6246
816258
v16252
16254
216256
816260
016264
£16266
81627¢
216272
a16274
16276
@1630¢2
816382
016384

016324
216318

agoace
pgoace
2g2gee

2187¢0
224040
#1080s
v1e3ps
25743
010043
295213
212043
210304
Pp5748
410944
295214
010844

2g0261
212734
112734
115433
115433
123401
154400
222715
(1.3 7}Y
194408
924343
153433
153433
022715
291401
134400
145483
145453
133433
201002
135433
faigdy
1p4400

123433
epioee

177801
202200

[-I.L1 4]

128601

11/40+1174% CPU EXERC]SER
START nF SECTIoN 2

216312
236314
x163186
c16320

©16322
c46324
216326

£16330
416334
416336
216342
¥16350
216356
#16362
916366
216378
216376
e16:ag
16
416420
216416
y16424
216426
B16430
216434
016442

916444
216446
816450
916456
216469
216462
016464

216466
016472
216520
816502
016504

216506
816512
216516
£16524
23,6538
0164532
216534
216542
16546
£16552

123493
2834233
104408
14000

dgdee2
speand
2poe0R

9137082
218205
sp5g65
9312762
B56265
296362
Pos362
ie3370
0922745
03142
12442
312 82
46362
836245
031481
104400
06365
926265
Bg1401

1p4402
0802587
R§6245
ie3ee2
192003
1g200

12442

Bp6362
166265
183401
291403
1g4400

112700
210062
812765
144500
891402
104400
966265
¥g6362
gg5162
236265

201004

g16326
LI LY
216324
16324
916324

0952528

a135%8

216324

716326
216324

216324

016324
016324

202377
616324
177777
PIATDA

216324
216324
216324
216324

916324
816326

016326
316324

16324
816326

014326

216326

016326

016326

016326

016326

MACYLy 27(455)

154

[:354:E1]

MACY1L

CMPB3Y

27(455)

4-SEP=74 11153 PAGE 73

] JGONTAINS ADORESS OF DEST CaTA (ODD BYTE)
2 JCONTAINS SQURCE DATA
] JCONTAINS BESTY DATa
PC+RB
=(R@),~(R2) ,RD'ADDRESS OF DESY DATA
RPIA3 :Rs "
Rs,a’ " L
~(RY) xsuﬂ 2 FROM
R@:m(R3) 3R3 PO!MTS vu ADDH[SS CF DESTY DATA
(R34} 1000 BYTE
Rg »(R3) JEVEN BYTE
R34
s{RD) JRBSADDRESS OF SOURCE BATA
Rayn(RY) R4 POINTS TO ADDRESS OF SCURCE DATA
(R4) 1oD0 BYTE
R@en(R4) J1EVEN BYTE
1SET CARRY
#179801,m(R4)+
#2004 0(RADS JSOURCE DATAW102001
#,{R4),8(R3).
S~ (R4)10(RI)*  JDEST DATAwERR600
124
JERROR! MOV DOES AFFECY C EIT IN PSW
#630;(R57 FCHECK DEST DATa
L4
JEAROR] INCORRECT RESULT
»(R3),~(R3) JPOINY R4 BACK TO EVEN BYTE
(R, BRI}

S(R§)es0(R)e JDEST DATA=LPR80%
#100601, (RS5) JCHECK RESULT
104
JERROR] INCORRECY DESY DATA AFTER BISB
®-(R4)s0~{R3)
®=(R4)10=(RI)
C(RAIa B (RI)N
B1v83

S (R4}, 8(RS)+
cad

P{R4)* 0~ {RI)
CHPB3

4-SEPe”4 12153 PAGE T2

®(RA) e @ (RI)
1ed

JCHECK BIgAHV oPS Usluc AJORESS "aDE ]
8

SDAYAL
ODATAY

1514

ADDs:

SUBs

181

»WORD
NORD

NQV
MOV
chR
MOV
Bls
ASL
ASL
BCC
cHP
sE0
HLT
HOY
Rlc
alr
BEQ
HLY
ASL
CHP
REQ

(18 4
cce
ADD
8ce
Bve
RP
ML

ASL
sus
RCS
BEQ
HLY

uQy8
MOV
HOY
B
141
-RLY
ADD
ASL
ooM
nlY

ESERVE TNO LOCAT]ONS

Y

[] JREJERVED FOR SQURCE DATA
[ JRESERVED FQR DESTINATIQN DATA
.rgcronun! JGET RELQCATION FACYQR AND ysE As AN
R,RS JINOEX VALUE T4 POINT 10 DaTa
DOATA(®) IPRESET DESTINATION OATA
#1,80ATAL2) JTHIS RQUTSINE PUT A 1 BIT INTO EVERY
SDATA{2),0DATA(S) JOTHER BIT POSITION [N THE DEST~
SpATALR) JINATION ADORESS (52523)
SDAYA(2)
13
#52528,00ATA(3) jCHECK RESULT
o4

FERRDR| INCORRECT WESULY

SPATA(R)

ooAiA(s;.sasracza 1SQURCE DAYAR125252
SDA¥A{2),0DATA(S)
X2}

JERROR! BIT INST FAILED
ODAYAL $DDATAR1253252
SDA'I(Z).ODAYA¢5’
ol

JERROR) CMP INST FAILED
SDAYA(2),00ATA(5)
ADDé
ADLS

rod

SDATA(2) 75DATA252524
SDATA(2),00ATA(S)
SyRg

L]

#3774R0 JTRBYL77777 (Mg¥B XR EXTENDS SIGN)
RE+8DATAL2)

#o13DDATA(S)

COAFAIS) R

pud

SDATA(2),0DATA(S)
SQATA(2)
SDATAL2)
SDATA(2),00ATALD)



DCOKCD 11/48w11/45 CPU EXERCISER MACY14 27¢65%) 4-SEP=74 11153 PAGE 73
DCOKCD START OF SEGTION 2

3545 1656 0@gldagl BEQ v é

3546 216562 194400 WL T

3547 16564 095162 Q16324 cbn SDATA¢2)

3548 16570 026265 @16324 016326 CHP SDATA(2),0DATAIS]

3549 16576 wpidpl BEQ 144

3550 216600 1p4400 WLY

3551 216602 026200 016324 cMP SDATA(2),RP

3552 g166p4 81352 BNE 13

3553 016612 1p4000 SCoPE

3554

3555 J1CHECK BINARY BYTE gPS yYSING ADDRESS MODE 6

3556 JINOTE] SDATAB(2), AND DDATAB(4) REFERENCE EVEN BYTE OF SQURCE g DEST DATA
3557 JAND SDATAB{3), AND DDATAB(S5) FEFERENCE 000 BYTE OF SOURGE & DEST DaTa
3558

3559 216612 ©13702 Q1204 MOV @4FACTOR,R2 JGET INDEX VALUE

3562 716616 @10204 MOY Rg.R4 JRR FOR SOURCE EVEN BYTE INDEX, R4 FOR
3561 (1662¢ Biedpd MOV R4,R3 5DEST 0DD BYTE, R3 FOR SQURCE EVEN
3562 ;16622 9295203 INC R3 JAND RS FOR DEST QDD BYTE

3563 716624 010305 MOV R3/R5

3564 16626 9890261 SEe ISET CARRY

3565 ¢16630 912762 125252 16754 MOV #129252,SQATAB(2)

3566 216636 112763 177125 816754 MQVB #177425,S0ATABLS) ISQURCE DATA 3 P52652
3567 16644 B16264 016754 @16756 MOV SDATAB(2) 1 DDATAB(4)

3568 .16652 @52764 125125 016756 Bls #12%125,00ATAB(4) JIDEST DATA =2 177777

3569 y1666p 136263 16754 16754 [JAL:] SDATAB(2) 8DATAB(S)

357¢ £16666 B@14@1 BEQ 1ol

3571 116678 104400 BITBS] HLT

357

357% 216672 146264 (16754 016756 Blc8 SDATAB(2)10DATAB(4)

3574 ¢16708 103401 BCS 1ed

3575 18702 194400 WLY $ERROR MOV,BIS,B]TIBIC DO MOT AFFECT 'C'
3576 :16734 126364 016754 916756 cMPB SOATAB3),DDATAB(4)

3577 <16712 8p1401 BEQ ved

3578 216714 134400 HLY

3579

358 16716 146365 016754 016756 Blce SDATAB(3) «DDATAB(S)

3581 16724 1262845 (16754 B16756 cMPB SDATAB(2),DDATAB(5)

3582 16732 ggléegd REQ 1ed

3I583 016734 134408 HLY

3584

3585 16736 136564 016756 016756 818 DDAYAB(5) DDATAB(4)

3586 16744 0p14p1 REQ red

3587 416746 104400 HLT

3588 716750 104900 SCOPE

3589

3592 016752 Rod4pé 8R up? JRESERVE TwO WORDS

3591 16754 0a0ARY SDATAB) ,WORD @ JRESERVED FOR SOURCE DATa

3592 916756 0popeD DDATAB) ,WORD @ JRESERVED FOR DEST DATA

3593

3594 JCHECK BINARY WORD QPS USING ADDRESS MoQE 7

3595 JREsADDRESS OF SOURGE DATA, AND R3® ADDRESS OF DEST DATA

3596 31676¢ 8p0a0e SBIN7I ,WORD @ JCONTAINS ADDRESS OF SOURCE DATA
3597 (16762 ©poQgep DBINY) LWORD @ JCONTAINS ADORESS OF DEST DATA
3598 216764 9Bp0agR “HWORD @ JCONTAINS SOURCE DATA

DCOKCD 11/40%11/45 CPU EXERCISER MACY11 27(65%5) 4~SEPa74 11153 PAGE 74
DCOKCD START OF SECTION 2
3599 216766 Qg0 “HWORD @ JCONTAINS DEST DATA
3686
3601 @16770 810799 uB?s HOy PCiRY
3682 216772 824048 cHP ={R@g),-(RD)
36¢ (4&6774 8lcee2 MOV Rg,R2
3684 16776 024242 CHP ©(R®),*(R2)
36085 317000 B1ee12 MOV R@:(R2)
3606 117002 030203 MOV Rzalu
3687 2170304 024D43 CHR »{RP),=(R3}
36098 417206 @igpls MOV Rg. (R3)
3629
3610 ul7€1¢ 90261 sEC
3611 917912 012777 1pBBB8 1777480 MOV ¥1000pB,eSAIN7 JSOURCE DATA = ¢P@BED
3612 917020 P17777 177734 177734 MOY #S8YNT, 008 IN7 JOEST DATA = 100089
3613 17026 103801 aCeC MOVY
3614 217230 1p0401 gM! 1o4
3615 @17032 1@4409 HOV71 HLT
36l BL7E34 0ps377 177722 ASL epBINy JDEST DATA = PBRRER
3617 A1704¢ 182081 Bve Vol
3618 17042 091401 1] 1ot
3239 217044 104400 HLT
3 N
3622 217046  @27777 177786 177786 cHP eSBIN?,@DBINT  j(R2)=180P02, (R3)=200800
3622 017054 13482 BCS CMPY
3623 ¢17256 122401 BYS CMPY
3624 017060 192401 BH1 e
3625 3217062 104400 CMPYY HLT
362
362? 217064 167777 177670 177678 sus @SBIN718DBINT7 ){R2)=1000080,(R3}*100000
3628 917872 183005 ace syes
3629 J17TO74  1p2992 BvC Susy
3632 317976 0@14f1 BEQ syer
3631 417400 100401 AM1 144
3632 217182 194480 SuB7s LY
3633
3634 217104 068277 1776%0 ASR #SOINY 1(R2)8140000
3635 217110 O67777 177644 177644 ADD ®SBIN7,@DBIN7  ;(R2)314090900.(R3)3240080
3636 ©17116 103903 BCC ADD?
3637 wi7120 1g2eg2 BvC ADD?
3638 @17122 ©@14p) BEQ ADDY?
3639 w17124 1gdell 8PL v4
3642 017126 14400 ADD71  WLY
3541
3342 917130 P47777 177624 177624 sic eSBIN7,00BINY  J(R2)9142000,(R3)*000082
3643 417136 0pgl401 BEQ 1#4
3644 #17140 104400 R}
3645
3646 217142 057777 177612 177612 RIS ®SBIN7 ,#DBIN?  J(R2)=142802, (R3) 2440020
3647 417150 198401 AM1 Le4
3648 317152 104400 HLY
3649
3658 2317154 027777 177620 177688 cMP @SRIN7,aDBINT
3651 917162 0@14C1 REQ Y

3652 217164 1p440C0 HLY



DCOKCD
ocexcp

3653
3654
3655
3656
3657
34858
3659
3662
3661
3662
3663
3664
3665
3666
3667
3668
3669
3679
3673
3672
3673
3674
3675
3676
3677
It
367y
3680
3681
3682
3683
3684
3685
3686
3687
3688
3689
3699
3691
3692
3693
3694
3695
3696
3697
3698
3699
3708
3781
3782
3703
3784
3705
3736

DCOKCD
DcoKkep

377
3748
3789
3719
3711
3712
3713
3714
371%
3716
3717
7
$713
3728
3724
3722
3723
3724
3728
3728
3727
3728
3729
3730
3731
3732
3733
3734
3735
3736

11/48~11/45 CPU EXERCISER
H{RT 8 SecTion >

glriss

airize
317172
317176
417202
317202
@17234
217206
A172480
©17212
#l17214
817216
217222
317226
17232

$17234
817240
417244
047246
t1725¢
17252
#17256
217262
B17266
917279
217272

817274
217276
217302
817306

217318
217312
217314
217329
717326
817332
#1734
517342
S17344
217352

217354

ip4oce

2aSepe
265867
v1e707
120707
830707
860907
185787
088507
2219087
131907
862707
223787
133767
200249

163727
263707
000240
224607
132697
226707
166727
246707
200401
200020
104000

18702
262702
e127e7
epesep

eig7en
235742
210037
212737
004737
813767
210720
162700
210237
10701

12793

do6e7e

292028
@01024
031004

apig04
201904

2gaR12
202806
ogeee2

egoe12
281152

2e1010
000883
285166
aps5172

817342
201824

125282

ge5176
Bo2104

11/48e11/45 CPU EXERC!SER
START OF SECTION 3

p1736p
g17362
817364
17370
417372

617374
817376
plr4p0
017404
017486

217418
917412
17416
317420

517422
917426
217432

217432
217434
17436
17442
#17444

217446
917458
017482
217454
217456

a17460
aly462
217464
217466
017470
817472
017474

817476
$17520
¥17502
0917526
g17512

219394
142304
022704
eplspl
1p4400

2p5004
158304
@227p%
031401
104408

110424
822704
opl4pl
194400

132704
201401
1n4400

195104
110404
822704
001401
14400

158304
195204
RQ140%
104408
104008

200406
ogeose
20008
20800
2gPEEY
ses00P
200000

018708
Gz4040
310060
812060
¢nSa68

1230808

pog252

177652

177525

oge12%

177772
177774
177774

MACY1i 27(855) 4~SEPw74 31153 PAGE 75

SCOPE

$SOME MISCEL L ANEOUS OPERATION INVOLVING THF PC
SNOTE} NONE OF THESE OPERAYIONS SHA.J 4 rECT THE PC

cLr Rg

cLr 18

MOV PG.RC
cMPB PCIRC
8IY PCJRC
ADD R@,RC
18718 Pe

ADC PC

cHp (R8),PC
alTs8 (Ra}, PC
ADD #0,pC
cHP ##FACYOR,PC

D84 #4FACTOR,PC

NOP
JTHE NEXT YWO INSTRUCTION CAUSE THE PROGRAM 70 JyMp 10 THE UNRELOCATED
tCODE ANm TO RETURN ON THE FOLLOWING INST ([F THE OODE IS RELOCATED)

sus ®xFACTOR, PC JJUMPS T0 UNRELOCATED CODE

ADO SAFACTOR, PC SRETURNS

NOP

cHp ={5P),PC

[:384:] (5P}, PC

CNP 18/pC

sus 15,8C

a]e 15,0C

8R o4 JBRANGM OVER 1%
131

SCOPE

MOV PCR2

ADD #12¢R2

MOV 4Rth0c.Pc 3GO RELOCAYE PROGRAM CODE
REL22) ,NOR

)2222222222222 LAST ADDRESS oF CoDE Tp BE RELOCATED 22222222222

VSBYTL. START OF SECTIDN o
§ 3333333333333 rlev ADDRESS TO BE HELOCATED 333533333
REL31

MOV PC4Ri JIGET PC

ST -(Nn) IR@ coanst THE ADDRESS OF a3
MOV RB)OKFASTAD 15AY

MOV #3,888ECT 1SET SECYION »

JSR PC,o% DDISP 1,0AD DISPLAY GEG

MOV euDISPLY, RELIS

MOV PC.RE 1IGLT CURRENY PC

sus *,,Re JSUBTRACT RELOCAT]ON FACTOR

OV RE, &SFACTOR ISAVE RELGCATION FACTOR

MOV PCyRL ¥SEY NEW SCOPE PR

JCHECK BINARY BYTE P§ USING ADORESS MQDE @
MOV #129292,R3

MACY1g 27(855) 4~8CPe74 11153 PAGE 78

MOY R3, R4 JR3aR4y125292
Blc8 R3. R4 JRIN123252,R4%125008
cHP #129009, R4 JOHECK RESULY
:12:] L)
HLT
cLr R4 JRINL29382,5408
B8l88 R3 R4 1RIN125292,R49BRP252
cHe #258,R4 JCHECK RESULT
BEg 1od
HLY
MOYB R4.R4 jR40177632
cHP #179652¢R4 JCHECK RESULT
BEQ gud .
HLT
RIYB #L7752%,R4
BERQ od
HLY
coMB R4 JR4R177525
MOvE RayR4 JR4REDEL25
cHP #125, R4 JICHECK RESULT
BEaQ ol
HLY
BlsB R3,R4 JR38425252,R42900377
INCB R4
21 %] 14
MLY
scoPE
JCHECK BINARy ByTE QPS YSING ADDRESS MODE 7
BR BINB7 !R!SERVE SPACE FOR ADDRESSES & DATA
SpINB?I [WORD @ JCONTAINS ADDRESS OF SOURCE EVEN BYTE
+WORD 4 JCONTAINS ADDRESS oF SQURCE pDD BYTE
WORD 8 JCONTAINS ADORESS OF DEST EVEN BYTE
“WORD B JICONTAINS ADDRESS OF DESY 0DD BYTE
DBINBYY .Naau [ SCONTAINS SQURCE DATA
' WORO 4 SCONTAINS DESY DATA
BINB71 MOV PC«RO
cMP =(R@) v (RY) JRP ® ADDRESS OF DESY DATA
MOV Rg)=6{RD) JLOAD ADDRES OF DEST EVEN BYTE DATA
MOV R@)w4(RD)
N =d (RO 1LDAD ADNRFSS AF OFST NN EVvTE DaTa



DCOKCp
ncexcp

3754
3755
3756
3757
3758
3759
3762
3761
3762
3763
3764
3765
3766
3767
3768
3769
3772
3771
3772
3773
3774
3775

3797
3798
3799
3823
3801
3802
3883
3804
3885
3808
3807

DCOKCD
DCOKCD

3808
3809
3819
3814
3812
3813
3814
3815
3816
381y
3818
3819
3820
3821
3822
3823
3824
3825

+l41'11
START OF

217516
wlr52e
117524
+1753¢g

717534
¥17536
917542
717546

217552
417554
217556
417562
917564
217566
817578

217572
71760¢
817606
217¢61@

£17612
©17620
417624
717626

217639
¥17634
917642
217646
B17658

217652
017668
817662

217664

17678
417676
717702
517704
¢17712
217714

217716
v17722

2417738
217736

£ 574
10060
£10068
0p5260

pasece
812703
212704
812705

2g5920
2a5¢12
213746
poloep2
261603
661604
862605

112773
132772
2gl4pl
1044E0

157374
105274
epi4pl
134400

1g5375
2p5274
127375
Pp14c)
124400

147375
8@1491
1¢4400

125073

157473
196174
193372
822772
fp1401
14400

8pe3sre
11277%

147572
ipep75

177778
177772
177772

28202
177774
177776

941004

177777
eee37?

BLr462
917472

217472
917472
g17462

217462

817462
817472
#17472
177400

817462
2008200

g17472
217472

/7 CPU EXERCISER
TION 3

917462
217462

217472

ai74r2

217472

v

817462

217462

817472
017462

11/4@-11/45 CPU EXERCISER
START OF SEC”ioN 3

217742
817744
817758
£47752
317754

617756
917762
317764
817766
217770
@17772
017774
a17776
a20004
v2ae12

e29e20
g2pe22
220024
220026
¥20e3e
220032
222034
220036
22080840
220042
228044
220046
020058
2208052
220054
220056
220060
820062
220064
220066
020070
$28872
920074
N20076
28128
§201e2
#20104
4208106
820112
20114
@26120
020122

@2a124
£2U13¢@
223136

193372
Qe5772
091423
1p4400
1p40e0

912702
210783
090403
Spoosp
205723
010313
Bg5213
812737
863737
843737

2pB277
140212
104400
P60222
124400
006342
1g44g0
196512
194400
170412
1p44gp
842202
194400
164202
1p44pp
1552¢2
104400
105532
1944080
163302
ip44c2
895733
104400
1p6533
104428
170453
104400
137782
194400
185477
1p44280
fp2ars

862716
852766
Bpoec2

917462

292001

92p124
781004
000004

177775

177773

ogeee2
289017

ogpagt
000004
200040

4111

MACY1y 27(655)

ST
M
MOV
INC

CLR
MOV
MOV
MoV

CLR
cLR
MOV
ADD
AQD
ADD
ADD

nov8
RITE
BEQ
HLT

BlsB
INCB
REQ
HLY

DECB
INC
cMPE
BEQ
HLT

Blco
8EQ
HLY

cLRB

4~-SEPe74 31153 PAGE 77

-(Rp? JRPSADDRESS OF SOURCE DATA

RB.=18(RO) $LOAD ADDRESS aF SOURCE EVEN BYTE DATA
R, »6(RD)

=6(Rp} ‘.wAD ADDRESS OF SOURCE 0DC BYTE DATa
R2 JSET INDEX REGISTERS

#2,R3 1eSBINB7(2))eSBINB7(3) REFERENCE EVEN &
#.4,R4 1000 BYTE SQURCE DATAJ ®OBINB7(4)i®DEINB7(2)
¥-24R5 JREFERENCE DESY EVENE QDD BYTE DATA
tREY* IPRESET SQURCE DATA

(RO) JPRESET DEST DATA

@gFACYOR, »(SP) JGET RELOCATION FACTOR

(SPy,R2 JANQ ADD TO INDEX VALUES

(SPYIRS

(SP)sR4

(SP}+,Rs

#-1,05BINB7(3) JSRC DATA = 177489
#377,9SBINB7(2) JCHECK THAT EVEN BYTE WAS NOT AFFECTED
et 18Y MOVB INSTYRUCTION

agBINB7 (3),@DBINBT (4)

eDBINB7 (4) JCHECK TWATY BIS SET ALL BITS
b d

eDBENB7 (5) JOEST DATA = 1774089

@DBENB7 (4) JDEST DATA = 177404
‘SGlNB7(3),.DﬂlNB7¢5)

16l

@SBENBT(3),00B[NB7(9)
(L1

@SBINB7 (3} JSRG DATA » 282209

1YHls ROUTINE SETS ALL BITS IN TWE SOURCE QDD BYTE BY BISING A BIT FRQM
STHE DEST EVEN BYTE INTO THE SOURCE 0D0 BYTE

BISTY

B1C7:

HACY11 27(e3%)

DAERR;

154

glse
ROLE
BCC
cMP
BEG
HLY

SHAB
MOVB

Bles
RORE

8CC
7ST
8EQ

HLT
SCOPE
MOy
HGV

HORD
YSY
MOV
INC
MOV
ADD
MOV

scc
sus
HLY
1o
LY
ASL
HLY
MFpD
HLT
CLRF
HLT
-}
HLY
sus
HLY
8ls8
HLY
ADce
HLY
sys
HLT
8T
HLT
MFpD
HLT
cLRD

flv8
HLT
NEGB
HLT
RR

ADD
RIS
RTI

e0DBINB7 (4),@SBINBT (3]

epBINBT(4)

BISy

#177400,9#3BINB? (2) ICHECK RESULT
Th

esBiNBY(2) JSRC DATA = 988377

#200,008INB7(5) JDEST DATA = 100020

'DBINB7(5)nOSBlNG7(Z)
#DB{NBT (5

4-SERy74 811153 PAGE 78

B1CY
esBina7(2)
..

#14R2 $LOAD R2 WITH 0DD #

PCsR3

ved JRESERVE SPACE FOR A WORD

] JWILL CONTAIN AN ODD ADORESS
(R3}e JSTEP R3 To POINT YO WORD ABpVE

(R3} JANQ MAKE 000

n;;‘O#ERRV:c }SET 0pD ADDRESS & RESERVED INSTRUcTION
wf ACTOR ! PHERRVES

o#ERRYEC, s #RESVEC jTO TRAP TO 1% BELOW

3SET ALL Cc'S
R2,¢R2)

R21{R2)*
={RZ)

(R2) INDTEY MAY BE RESERVED
(R2d

(R2)%,R2

= (R2),R2

®=(R2} A2

®(RQ) e

®(R3)eig2

S(RE)s

S(REYe

*=(R3)

8,43,R2

o,

23

#2,(Sp) JADJUST RETURN PC
¥17,2(SP) JSET CONDITION CODES ON RETURN



OCgkCO
DcoKCo

3862
3863
3864
3865
3866
3867
3868
3869
387¢
3871
3872
3873
3874
3875
3878
3877
3878
3879
3880
3884
3682
3883
3884
3885
388¢
Nl
J8uo
3889
3892
3891
3892
3893
3894
3895
3896
3897
3898
3899
39ee
3904
3902
3923
3984
3ges
3906
3987
3928
39029
391ie
3911
3912
3913
3914
3915

DCOKCD
DCOKCD

3916
3917
3918
3919

3953
3954
3955
3956
3957
3958
3959
3960
3961
3962
35763
3984
3968
3966
3967
3968
3969

11/48-11/43 Cpy ExERCISER

START OF SECTiON

329140
320144
gaaLs2
82081680

@20162
320164
220170
220172
220174
2208176
g2082e0

p2e222
a20204
828206
29210
Q24212

z2p214
028216
n20220
23222
220224
¥20226
220238
3208232
123236
220240
20242
320244
320246
J2ae252
#2u252
220254
320256
e20260
#20262

028264
n23266
g2uare
620272
220274
320274
220330
320392
220304
8238306
220310
220312
p20314

0127e¢6
212737
812737
lp4pee

012700
es2708
ego277
el TER N
pos4p2
ope250
2@e775

103003
12802
291091
1808801
104400

205002
018703
6904023,
[T
8@5723
¥18313
010309
0627143
c18300
0p0133
0p04p2
295102
880775
Bp5202
801003
005720
0820003
221401
124409

5082
010784
Pig400
2p0402
2p5182
gp0403
822424
25724
230144
295202
splepd
d22020
220004

2zg5e9

285274
295264

ogeo12

aeep22

208204
ePeRLd

11/48~1174% CPU EXERCISER
START OF SECTION 3

0928316
228320

228322
223324
423326
220332
320332
220334
#2349
826342
228344
B2U346
220359
220352
824354
820356
vRg36g
020362
928364

820366
220370
028372
220374
g2040¢
228402
020404

929406
820414
228422
B20424
22426
#20438
20434
128436
420440
020442
FrILEE}

d2C446
223452
cR3456
220460
c20462
CEGNON
L2466
g2g4ye
128472
22476
23502
245.2

splépl
144080

210703
Bpe401
eaoace
205723
2108313
262723
2ip3p0
opo402
ap51p2
S04,
PeB155
2p5202
003963
095740
229907
801401
104400

2po402
gg51e2
2p0402
200167
pgs202
2a1401
1P4400

812787
863767
8p04age
205102
2OR403
20177
spogee
ce5202
021421
1p4400
lg4o0®

013705
812722
260522
090277
090242
254542
2g5782
201917
223705
2g1@14
2geaye
egear®

2pasie

177778

h2e424

201004

¢gooce

291024
222524

2eip24

oaerae
ooeoy2

MACYLL 27(635) 4-~SEP~74 11153

2%

MOV #STKPTR,SP

MOV #ERARY, o4 ERRVEC
MOV #RESEQR, AFRESYEC
SCOPE

JCHECK JMP INSYRUCTIONS

JHP1

JHP3;

1%

JuP4)

b 1)

2%

331
4814

JHPS,

1%

2%
381

JHPG

ist
281
781
3814

JMPT7

MOV PC.RO
ADD #124Re
sCe

JMP (RO}
BR 148
ChLN

BR sk
8Ce JHPY
ave JHPg
BNE JuPg
ePL 144
HLT

CLR R2

MOV PCIR3
L 154
WoRD @

187 (R3)+
MOV R3s{RJ)
MOV R3.R3
ADD #224(R3)
MOV R3, RO
JHp ®(R3)e
1] 1]
con R2

s8R 1wd
INC R2

BNE JMPF
8 (RB§e
cHe Rg;R3
BED 1]
HLY

cLi R2

MOY PC.Re
MOV R4, RO
BR 13

coM R2

8R 23

CHP (R&Ye, (R4)e
ST tRé)e
JHp *(R&)
INE R2

BNL JuP4
cHp CREPY, (RO}
cHe LI

MACY1y 27(458) 4=38Re74 11153
BEQ 0d
LY
MOV PCIRI
BR od
WMoRD 8
18T (R3pe
MOy R3, ¢RI
A0D 846, (R3¢
NOV Ry,
BR 3%
com !:

R <

SNI *u(RI}
ING R2
SNE JMpS
197 (RS}
[l Rg,R3
1 yed

Hl

BR 23

coM Rp

BR 35

JHp i$

INC R2
8EQ 1o
HLT

"oy ¥15,7%
ADD @gFACTOR, 7S
B8R 2%
cOM R2

AR 38

JHP 73

' HORD e

1N R2
BEO 144
HLT
SCOPE

JICHECK JSR INSTRUCTIONS

JSRTSTY MOV ©uFACTOR,R5
MOV #33,R2
ADD R5,R2
scc
clv
JSR R31(R2)
181 757 Rz
BNE JSR3
CHP #gFACTOR, RS
8NE JSRY
AR JSR3A
g1 =7 RS

PAGE 79

JRESET STACK PTR
JRESEY FIME OUT VECTOR

JSET ADDRESS FOR JMP INST
J1SET cc'S

JJHP INST JUMPS WERE

JERRGR! INCORRECT CC!'S AFTER JMP
SSET [ND{CATOR

JRESERVE WORD FQR JMP ADDRESS
FCONTAINS ADDRESS POR JMP INST

J(R3) S JHP ADDRESS

JJUMP YD ADDRESS CONTAINED IN R3
$COMPLEMENY INDICAYOR

JCHECK INDICATOR

JGHECK AUTOmING A3

$8ET INDICATOR
ISEY UP Jup REQISTER
JSET UP CHECK REG]STER

JOOMPLEMENT INBICATOR

JR4sJMP ADORESS
JUSE R4 AS ADDRESY
JOMECK INDICATOR

JOMECK AUTO=DEC R4

PAGE 89

JRESERVE WORD POR JMP ADDRESS
JCONTAINS JUMP ADDRESS

JILOAD cMECK REBISTER

JJUMP TO 28 V]A {3 ABOVE
ICHECK INDICATOR

JICHECK AUTO.DEC RS

JCOMPLEMENT INDICATOR

ISET uP JMP ADDRESS
JADO RELOCATION FACTOR
160 TO JMP @73 INSY
JCOMPLEMENY INDJCATOR
160 TO CHECK ROyTNE
JJMP TO ¢S ABOVE VIA 7%
JCONTAINS JMP ADDRESS
JCHECK INDICATOR

JGET RELOCATION FACTOR
IFORM DEST ADRS

JADD RELQCATION FACYOR
IPRESEY CC!'S

160 TQ 3% ylA A2

JCHECK [NDICATOR

IR2 SHOYLDwE

JCHECK THAT RTS RS RESTQRED R5

FEXIT 7O SCOPE
JRETURN FROM SUBROLUTINE



DCOKCD
DCOKCD

3972
3974
3972
3973
3974
3975
3976
3977
3978
3979
3989
3981
3982
3983
3984
3985
3986
3987
3988
3989
3998
3991
3992
2993
3994
3995
3996
3997
3998
3999
4000
4201
4822
4203
4204
4005
4206
4C07
42@8
4299
401p
4011
4212
4013
4214
4215
4216
4017
4218
4019
4@2¢
4021
4222
4223

DCOKCD
DCOKCD

4024
4225
402¢
4227
4228
4829
403¢g
4831
4832
4233
4034
45358
4736
4237
4038
4339
4242
49041
4042
4043
4p44
4245
4046
4047
4948
4249
425¢
4951
4052
4053
4254
49055
4856
4857
4858
4059
40 6p
4661
4262
4p63
4064
4065
4266
4067
4068
4869
4270
4071
4272
4073
4274
4273
4278
4077

11/40-11
START OF

£20504
©28584
zee510
2¢%12
(22514
#20516
g2a522
2920524
28526
228539

029532
¢28536
¥ EL]]
©2p544
220546
29558
229554
220556
#2056
2208562
2208564
4208566
r2857@
208572
620574
728576
¥2p602
w2604
120606
22@612
weud12
720614
#ee616

22m62e
¢29624
721626
€2163P
¥208632
220634
220636
Le064p
320642
28644
[-F{-LLL]
Bo6s5e
320652
820654
828656
129662
120664
#206646
20679

75 ¢p
ECT]

113911
112410
gei007
igpece
epserce
212704
peL6Re
A20425
201745
lp44app

2137C4
25900
2127p5
26940
8105¢C2
912715
06415
298401
egoace
094435
295200
@91013
200413
895128
gpe2c4
212703
861603
22049
Bg10e3s
Re5722
#20205
091766
104400

813724
@1240%
218708
epeagy
ooe4es
222323
Bee277
2g4448
194400
dga4ats
193932
182911
2@1040
ipego7
812702
p616p2
B2oz2c4
é3i002
B8@5724

U EXERCISER
ON 3

gem4ase

001024

728560

028576

220564

091094

p2R642

11/48=-11/45 CPU EXERCISER
START nfF SECTION 3

0208672
220674

2208676
920708
p2p702
820704
220710
323712
ﬂgﬂ;14
p 16
224720
aze7r22
©#20724

869938

320732
220736
228740
220744
#20746
28750

228754
228756
szer6e
220764
2208770
¥ea772
A28774
v28776

e2i2ee

721002
21806
21012
¢2ie14
221029
121022
21024
21826
z21230
221834
221936
¢21040
o2i242
21044

epe2e4q
124499

P004c1
200405
010709
204767
190407
104400
022020
s2w01°

p1401
104490
000270
0g0207
104200

912705
#10746
8627106
012625
2e50e89
852740

911015
011504
242710
052710
912003
218340
opeace
124400

812002

212715
012745
018746
262716
022626
2010306
822609
281234
232703
180443
091003
B20204
og1g26
Gp2413

177778

opep2e
208040

200208

2eB 357
290144

289228
22564

177762

1408800

MACYL1 27(655)

38

JSR1
JSR1A}

13}
281
351
431
5%14

JSR3y
JSR3A

184
231

381
451

MACY1Y 27(633)

Jefa:
JSR4A}
1%

231}

381

JSR6AY

BCC
RYS
BNE
BPL
cLR
MOV
ADD
CMP
aEQ
HLY
Moy
CLR
MOV
ADD
MoV
MoV
aDD
BR
“WORD
JSR
INC
BNE
BR
cQH
RTS
MOY
AD0
cHP
RNE
TSY

RTS
HLY

BR
BR
MOV
JSR
B8M1
HLY
cHP
cHP
8Eq
HLT
SEN
RTS
SCoPE

4+SgP=74 11153 PAGE 8%

JSR3 JCHECK THAT JSR DD NOT
JSR3
JSRy JAFFECT CC'S
JSRY
R2 JCLEAR INDICATOR
#15,R4e JGET UNRELOCATED RETURN ADDRESS
(SP),R4 JADD RELOCATION FACYOR (OLD R3)
R4,R3 JCHECK THAT OLD R5 WAS PkACED ON THE
2% JSTACK,8 THAT NEW R5 CONFAINS RETURN PC
JERROR! ABOVE
AuFACTOR R4 JGET RELOCATIQN FACTOR
Re JSET INDICATOR
#15,RS
R4 RS )SET UP JSR DEFERRED ADRS
R5,R2
#5%, (R5)
R4, {R5) J{R®)sDEST ADRS
2% JRESERVE WpRO FQR ADDRESS
e JCONTAINS DESY AORS FOR JSR
Rq @R $JSR TO 58 VIA 1§ ABOVE
R@ JCHECK INDICATOR
JSR3
JSR3A
Rp ICOMPLEMENT INDJCATOR
4 JRETURN FROM SUBROUTINE
#35,R3 1GEY UNRELOCATED RETURN ADORESS
(SP,R3 3ADD RELOCATION FACYOR (OLC R4)
R4,R3
JSR3
(R2d*
R2,R5 JICHECK AUTO=INC R5
45 160 TQ RTS
JERROR ABOVE
e#FACTOR, R4
R4yRS
PC.R3
2%
4s
(R3P+, (R3)e
R4.n(RS) 360 TO 2%
JSREA
JSR4
JSR4
JSRg
JSR4
*#35,R2 JGET UNRELOCATED RETURN ADDRESS
(SP),R2 $ADQ RELOCATION FACTOR (OLD R4)
R2./R* JCHECK THAT CALCULATED RETURN
JSR4 1PC = NEW R4
(R4
4=SEPe74 11153 PAGE 82
R¢
23
38
PCyRB
PCi3%
JSRgA
(ROM*, (RO
Rg,¢SP) JCHECK THAT RETURN ADDRESS IS ON THE
o4 ISTACK
JISET N
44

$CHECK 1pY TRAP (AND ROLB/ASLB)
JTHIS TEST CHECKS THAT THE PSW |8 CORRECT AFTER THE 10T AND THAT THE
JINEWIPSW (FROM 1QTVEG+*2) IS CORRECT,
I0TTSTI MOV

1081
181

MOV
ADD
MOV
CLR
8IS

MOV
MOV
8lc
9ls
MOV
“ov
107
HLY

MOV

MoV
MOV
MoV
ADD

ANE
CMP
BNE

BM1
8NE
CHP
BNE
AR

#I1O0VVEC.RS
PCre(SP)
#315w,, (SP)
(SPy+, (R5)»

RB
#PRTY4,m(RD)

{R@)y (R5)

(R5) 4R4
#PRIY7+17,(RD)
#pRYY3I*Z, (RE)
(R2)+R3
R3,=(RB)

(RB$*,R2

#PRTY4, (R5)
#,TYPEsw(RS)
PC,=(SP)
#1880, (SP)
(SP)%,(SP)e
99%

(SPh*,R3

3JSET RYsADDRESS o

3LOAD 10T TRAP VE

ISET PRIORITY LEV
IPSWzX XXX X@8 0@
JISET loTVEC+23pSu
JISAVE IN R4

IPSWIX XXX XBO @8
3R3 = PSW ABOVE

F IpTVECTQR

CTQR
EL 4 I[N PSW

11Xl gog
ABOVE

1 1x1i e8¢

JERROR] 10T FAILED TO TRAP

3GET PSW AFTER 10T TRAP

SNOTE) RP=p
IRESTORE [OTVECs2
1AND 1oTVEC

IFORM PC OF 1085 ABOVE

JCHECK RETURN PC pN STACK

SCHECK SAVED PSH
$BRANCN TO 3§ IF

)BRANCH TO 2% IF
ICHECK PSH AFTER

IN USER MOOE

IN SUPER MODE
1cT



DCGKCD  11/40-11/4% CPy Ey*RCISER MACY1y 27(855) 4~S5EPe74 41153 PAGE 83
DCOKCD START OF SECTION :

4p78 ;21046 042704 a:70E0 2%y RlC ¥PUM, R4 JCLEAR PREV MODE BITS
4p79 224052 052700 212808 BlS BPSH, R4 $SEY PREV SUPER MQDE
4g8¢ 221p56 020294 cHP R2,R4 ICHECK PSW AFTER 107
4pB1  ¢21¢6p  epig? aNE 99§
A@B2 521762 QpR4CA BR 45
408
4ge§ 21764 52704 g3Rgle 384 els #PUY R4 JSET PREV USER MODE
4p85 524070 020204 it R2 R4 JCHECK PSW AFTER ]OT
4g86 221072 @plgiz . ANE 998
4087
4988 121174 ApS5pA2 43) clr R2
4089 421776 u@R281 SEC
4g92 y2119¢ 1@6100 ROLB Rg JROTATE Rp
4p91  g21ig? 12376 gve 2 JUNTIL Vv SETS (Rps2p2)
492
4093 321104 196309 ASLB RO 1SHIFT SHOULD SET CARRY
4094 221106 103004 8CC 995
4g95 @g2111¢ 1£2003 ave 998
4896 221112 081002 BNE 998
4097 @21114 1205709 TST R
40968 021116 ©P1403 aEQ 1v4
4p99 221120 104400 995} HLY JERROR] ROL/ASL FAILED TO SET
4102 iCC'S PROPERLY {]F R222} OR N«
4191 JCORRECT PSW AFTER 107 (IF R2 NOT 2)
4102 721422 042704 000340 nlc #PRYY7 R4
41083 521126 ©10437 177776 MOV R4, 08p8y JRESTORE PSW
4ic. 021132 @12706 g@2500 MOV #STKPYR,SP §RESTORE STACK PR
43195 21136 194008 SCOPE
4106
4107 3CHECK EMT TRAP SEQUENCE
4168 ¢2114@ 0059090 CLR R@
4109 21142 010746 MOV PCiw(8PR)
411p £2i144 962716 gpo@3g ADD #EMTLe, ) (SP)
4111 221150 €12637 2p0039 MoV (SPy* PRENTVEC
4112 921154 B@BP262 SEV ISET ¥
4113 221156 ©13737 177776 ©@0AB32 HOY SgPGY  SREMTVECSR JRETAIN CURRENY PSW ON TRAP
4114 021164 3p0265 +SEEIBEC
411% (121166 1034600 EHY JTRAP TO EMTL
4116 #52117@ 201433 BED EHT4C 160 TO EMTLC
4117 @2il72 1p44gp Wh T JERROR; INCORRECT CC'S WERE SET ON RETURN
4118 021174 182027 ENT11  @ve EnT30 prve suou;u’vs str ON EMT TRAP
4119 421176 185100 cOMB Ro s ROSEBEI77 yCC* Im 300y
412g g2i2ge¢ 1pS5082 ADcB Rg IRpwpEEEBE,CC'9aBi0]
4121 221282 1péeee RORE R mnuuu.cc's-uu
4122 ¢21204 102023 ave ENT38
4123 @21206 199022 148 ENTgB
4124 21210 @pB2%7 cce
4125 221212 105409 NEGSB Ry JRE*2D238,CC) Sa3BL0
4126 921214 102817 8vC ExTa8
4127 ¢21216 100046 8PL ENT3B
4128 221220 000242 oLy JCLEAR tv)
4129 421222 wpo2sl SE¢ JAND SET 'c!
4139 21224 185309 [ R JROWBPPLYT,CCreePBLY
4131 221226 1p2012 sve EnTse
DCOKCD 11/48-11/4% CPU EXERCISER MACY11 27(85%) 4«5EPe74 11153 PAGE 84
DCOKEp START OF SECTiON 3
4132 22323z 1ge41l M} ENT38
4133 21232 @2@%24% chz i v
4134 21234 1952089 tNge Rp ;n 8808200,CC'3ug0LY
4135 421236 1930806 BCC EMTSE
4136 221247 1082985 Bve EnT38
4137 24242 100904 BPL ENTSB
4138 021244 PpB242 cLy JICLEAR ‘v
4139 21246 1p62pe ASRB L} FSHIFY Rp UNTIL 'V') CLEARS
4142 224252 182776 BYVS 111
4141 21252 020401 BR 1ed
4142 42i254 104400 EMT1B) u#r 1ERROR |
4143 421256 ocpop02 ~ AT} JEXIT WiTH Rezpppdyy
4144 g21260 105500 EMT1C1 ADCB RO IRO=222000
4145 721262 183803 acc EMT3D
4146 223264 Q91002 BNE ENTS0
4147 29266 205700 ST "
4148 223270 001#03 BEo 144
4149 #21272 18440 EMTID)  HLY
415 21274 212937 ggipit opos3p Hov #SCOPEA, MHENTVEC SRESTORE EMT TO SCOPE
4152 ?}:213%2 za!’aa; 0%0%32 cLR ﬂlﬁ?ﬂ%‘?
4152 221306 104009 SGoPE
4153
4154 sCHECK TRAP INSTRUCYIGN TRAP SEQUENGE
4159 - 104000 HLYWEMT IREQEFINE WL,
4156 2131 013737 o0peol34 0p@eR30 MOV SUTRAPVEC, ®#EMTVEC ISET EMY (NLTJ YRAP VECTOR
4157 021316 010746 MOV PCiw(SP)
4158 21320 062716 2EEP42 ADD #TRAPYe , (SP)
41%9 @ei324 812637 A00R3¢ mov (SPha Py TRAPVEC
416p 021338 0@6z27e SEN ISET
4161 21332 ©13737 17777¢ 0000836 MOy SUpSH , P¥TRAPVECS2 mETuN CURRENY pSk ON YRAp
4162 221340 080263 skEc ISET CARRY
4163 921342 p1e70@ MOV PCyRe
4164 g21344 Q00264 sER JSET Z BIY
4165 327346 104400 TRAP ITRAP YO TRAPL
4166 2135z 13401 acs 1eé
4167 1949000 NET
4168 201403 [11.] et
4169 19400 HLY
4178 20C442 BR TnAn:c
4173 100401 TRAPLI BM} L] IN BIT GOT SET ON TRAP
4172 1p4pp0 HLY
4173 862700 200024 ADD 44RO
4174 820816 cHr RE (SM) JCHECK LOW BYTE OF RETURN PC ON
4175 egldpl BEG sed ISTACK
4176 1p4pgeR HLT
4177 1246406 cHpB “(SP)y(SP)
4178 832626 RIT (SPae (5P)+
4179 @21ev4  epveRe RTt IRETURN T0 INST FOLLOWING TRAP (18}
4idp
4181 21406 212702 0@7036 TRAPLCI MgV ¥YRAPYEC®2,R2 JRESTQRE VECTQRS
4182 p2i412 ©12742 QE7340 MOV ¥PRTY?7, (R2)
4183 ;24416 12742 pgpI212 MOV HHLT, w(R2)
43184 021422 2p%g4z CLR =(RZ)

4185  pR1424 012742 21214 ¥V #SCOPEA,~(R2)



DcoeKep
0coexep

41g6
4187
4188
4189
4198
4191
4192
4193
4194
4195
4196
4197
4198
4199
420¢
4201
4283
4293
4204
4205
4206
4207
4208
4229
421p
4211
4212
4213
4214
4215
4216
4217
4218
4219
4229
4221
4222
4223
4224
4225
4226
4227
4228
4229
423¢
4234
4232
4233
4234
4235
4236
4237
4238
4239

DCOKCO
DCOKCD

424p
4244
4242
4243
4244
4245
4246
4247
424g
4249
4252
4254
4252
4253
4254
4258
425%
4257
4258
425¢
42690
4264
4262
4263
4264
4265
4266
4267
4268
4269
4278
4274
4272
4273
4274
4275
4276
4277
4278
4279
428p
4281
4282
4283
4284
428%
428s
428y
4288
4289
4299
4291
4292
4293

11/40=-11/.% CPU EXERCISER

START OF
4R143¢

321432
©21434
©21442
;£21444

21446
£21450
221456
v21460
121466

p21472
421474
221476
gei5e2
721510
221514
21522
¢21524
#2153
.21534

221536
221544
£2155¢@
421554
421562
321564
221572
21574
021602
z2i626
¥21610
221614
r2162¢

221626
221632
121634
21636
121644

¥21646
¢2165¢
p21654
221656

‘TCTION

1r4p00
104490

a1e702
862702
312707
ageece

2108703
122737
101405
012737
2pa137

eig7e0
0g5740
612937
812737
204737
913767
210700
162700
212037
219701

213767
“a5a37
234737
852737
210746
262716
211637
812737
813727
202000
262746
812637
812737

212703
210313
212306
232767
221915

205716
221666
212656
257636

3

seee12
gg1152

28CP04

opees2
027649

2g101@
pogan4
205166
285172

921524
201004

177776
177776
602532
203340

700146
pe0B04
200348
200016
008109
T ITES
200348

209376

142020

177776

290008

P0B764
931284

2p5176
221379

00332

177776

200206

200216

200232

11742=11/745 CPU EXERCISER
START OF SECTION 4

521452
£21664
424672
221676

421700
¢24726
pelyri2
21716
21720
621724
e2i730

dZ%?SZ
221734
221736
221742

(21744

421746
¢2i754
221756
z21762
221764
221766
224770
21772
321774
@2{776
222000
22002
222004
422218
g22112
222016

‘22720
ve2¢22

22024
12230

122832
922936

j2204¢
122044

p54676
A35606
213766
o¢e473

156737
042706
016646
251616
861666
145837
220431

212609
212602
212786
124400

990443

262737
210306
112702
205008
¥o52106
2p63p2

‘195226

206302
360746
Ba6302
290003
@630z
004767
036302
250666
©p0410

850200
vpeae?

852709
see207

852700
600002

¥12706
22700

eeoeso
920000

2080173
220376
177776

177776
177777

200500

2000866
090281

ogee14
177776

091088

290490

eva35c9
ne1477

azee00

177777

200004

MACY11 27(655

SCOPE
HLTST

MoV

ADD

MOV
REL331

)} 4-SEPa74 11153
RAP
PC+R2
#12,R2
#R[LOC!PC

PAGE 85
JRESTORE H( T To A TRAP INST

3G0 RELOCATE PROGRAM CODE

W WORD
.3333333333333 LAsT ADDRESS oF CoDE To BE RELOCATED 33333333333

MOV
L]
BLOS
MOy
JNP

TTL START OF SECTION 4

PCeR1
#4,080PT,CP
RELS
#nrl-o#arll
@yTTYCHK

ISET SCOPE POINTER
1BRANCH IF 11,40 OR 11/45

JISET "7 TRAP RETURN 710 RT!
PJUMP IF 11785 OR 11/20

.SBTT
14444444444444 FIRST ADDRESS TO BE RELOCATED 444444444

JGET PC

JRP CONTAINS THE ADDRESS QF REL4
JISAVE

JSET SECTION #

1,0AD DISPLAY GEG

IGET CURRENT PC

3JSUBTRACT RELOCATION FACTOR
1SAVE RELOCATION FACTOR
JSET NEW SCOPE PYR

JSAVE STATUS [N 73 BELOW
3SET KERNEL MODE
360 CLEAR 'T' BIT [F SET
3SET PRIORITY LEVEL 7 TO BLOCK CLOCK
JPUSH CURRENT PC ONTO STACK
3FORM ADDRESS OF 2% BELOW
3SET ERROR VECTOR
JSET PRIORITY LEVEL 7 ON TRAP
JSAVE CONTENTS OF &PT VECTOR o2

3FORM ADDRESS OF 415 BELOW
JSET BPT TRAP VECTOR TO 41%

3JLOAD 376 INTO ADDRESS 376

JSET STACK PTR AT BOUNDARY
JCHECK [F ENTERED TEST IN KERNEL
JMODE, BRANCH IF NOT IN KERNEL

$YHE BELOW INSTRUCTJONS SHWOULD NOT CAUSE AN OVERFLOW TRAp
T

REL41 MOV PC,R2
TST =(R@)
MOV RE,@#FRSTAD
MoV #4,0#5ECT
JSR PC 0¥ OD1SP
Hov e#DISPLY,REL44
MOV PC.RB
sup RO
MOV RQ @#FACTOR
“wov PC.R1
JCHECK STACK OVERFLQW
OVFLWp MOV @yPSH,7s
CLR ¥PSH
JSR PC,@#CLRTBIT
8ls #PRIY7,0#PSH
“ov PC,uw(SP)
ADD #2234, ((SP}
MOV (SP) s@#ERRVEC
MOV #349, OMERRVEC*2
MOV P¥BPTVECs2, (PC)e
423 JWORD @
ADD #41§%25%, (5P)
“Ov (SP)e , B¥RPTVEC
MOV #340,8%PPTVEC*2
MoV #376,4R3
MOy R34 (R3)
MOV R3,SP
alT UM, 78
BNE is
ST (sP)
cMP (SP3,w2(SP)
MOV (5P 4+ ,9%(SP)
sls ‘O(SR) #(SP)

MACY11 270655

gls
CLR
MOV
aR

) 4«SEPe74 11153

~(SR), ®(SP)

Sp
*429000,228080(SP
3s

IBECAUSE TST IS A NON MODIFYING INST
$S0 IS COMPARE

)BECAUSE OF ADDRESS MQDE 5

$BEGAUSE OF ADDRESS MODE 3

PAGE 86

1BECAUSE OF ADDRESS MOOE 7

)
JBRANCH OVER NON KERNEL MOCE TESTS

INDTE) NO ngFLou FRAP WlLL OCCuR [F NOT 1N KERNE{ MODE}j:

185 Bls

JERROR SERVIC

281 MOV
MOV
MOV
HLT

7S+30#PSH#Y
#376,8P
«2(SP),e(SP)
(SPretSP)
(SP)i=2(SP)
gPEHL

bs

€ ROUTINE
(SP)+,Ro
(sPhe R2
#STKPYR, SP

JRESTORE MODE BITS IN PSW
JSET STACK PTR
FSHOULD NOT TRAP

JSET KERNE{ MODE
JEXIT TEST

JSAVE PC OF INSTRUCTION THAT TRAPPED
JISAVE PSW

JSEY STACK pTR

TERROR! AN JNSTRUCT]ON THAT WAS NOT
3SUPPOESED TO TRAP TRAPPED

JRP CONTAINS PCy R2 CONTAINS PSW
JEXIT TEST

BR
1THE aELoH INSTRUCT;oNs WILL CAUSE A STACK OVERFLOMW

xSTACK PTR IS

33 ADD
MOV
novB
CLR
CLR
ASL
INCB
ASL
ADD
ASL
RPT
ASL
JSR
ASL
8IS
eR

AT 376
#45»2%) p#ERRVEC
R3,SP
¥1,R2
Re
(SP)
R2
{SP)*
R,

2
PCyelSP)
R2

R2
PC,40S
R,

2
SPa=2{Sp)
5%

$SET ERROR VECTOR YO 4%
ISET STACK PTR AT 376

JSETS 8IT 0 IN RO
ISHIFT 1ND!CATOR Blv
1sErs BIT IN R

JISETS BIT 2 [N RO
ISETS B8IT 3 IN RO
JSETS BIT 4 IN RB

3SETS BIT 5 IN RO

s PROGRAM WilLL TRAP HERE ON OVERFLOW TRAP

451 R1S
RYY

488: nls
RTS

413 Rls
RT1

3CHECK THAY
581 MOV
CMP

R2.R8

#10200,R0
Pc

#4900, R

#STKPTR,SP
#14727,Rp

JSET APPROPRIATE 81T IN R
JRETURN FROM TRaAP

3SET IND THAT JSR wAS EXECUTED

3SET IND THAT BPT WAS EXECUTED

ABOVE INSRUCTIONS DID TRAP

$SET STACK PTR
JEACH INSTRUCTION SET A 817 IN Rp



NEOKCD 11/48-11/45 ¢cPU EXTRCISER MACY11 27(655) 4-SEP=74 11153 pauE 87
DCGKCD SsTART OF gECrTIioN o

4294 822059 9p1401 BEQ 144 JROW 1477
4295 22852 104400 HLY
4296
4297 JEXIT ROUTINE
4298 22054 012706 pO06OE [11] MOV #KPVR, Sp JSET KERNEL STACK PTR
4299 422gs¢ 812737 ppopls oEERL4 MOV #8PYVEC,2, SRBPTVED
4300 p22R66 ©816737 177514 POOR16 MOV 425,0#8pTVECH2
4301 022074 ©12746 MoV (PCh+,~(5P) JPUSH OLD PSW ONTO STACK
4302 ¢22076 Qpoeop 781 “HORD @ JGONTAINS SAVED PSW
4333~ g22ige 010746 MOV PCimSP) JPUBH CURRENT ®G ONTO STACK
4384 222102 62716 QREBB6 ADD 61 (SP) }ADD OFFSET
4385 422106 0p0BE2 RTY
4306 W22110 012706 9PASPD Moy #STKPTR,SP JSET STACK PTR
43gy 322114 012737 gpS274 0PPRR4 MOV FERPRY,®#ERRVEC JREBET TIML OUT VECTOR
4308 p22122 912737 200002 @CPPO6 MOV aaYi @PERRVEC*2
4309 222132 124p0° SCOPE
:%ig 3JCHECK THAT ALL RESERVED INSTRUCTJONS TRAP (TO LOCATION 12)
4312 222132 012702 @22236 RESTRPI MOV #5%,R2 1GET ADDRESS OF RESERVED INSYRUCTION TABLE
4313 22136 9637p2 ppipp4 ADD S#FACTOR,RR
4314 22142 132737 Q00040 988765 BltB #40,840pT,CPs1  JOMECK IF 41/45 FLOATING PCINT IS AVAIL,
4315 422158 001402 BEQ Rl JBRANCH [F NOT AVA[LABLE
4316 g22152 opSp67 pgooile cLR 5gs JSEY TABLE TERMINATOR AY GROUP 7
4317 222188 9012737 @22214 209810 MOV #48 ,MNRESYED 1SET RESERVED INSTRUCTION TRAP
4318 72164 063737 Q1024 9PR010 ADD aygFACTOR, P¥RESVEC
cTea 922172 012203 181 MOV mn*. 3 IGEY FIRST RESERVED INSTRUCTION
$3<0 222174 p@L4Ad? BED 10 TERMINATES THE TABLE
4321 @22176 912204 MOV (REN.M JUET LAST RESERVED INSTRUCTION IN GROUP
4322 722200 010317 284 MoV R3.{PC) JEXECUTE RESERVED INSTRUCTION
4323 y22222 ©B0GRBY 331 JHORD @ 1CONTAINS RESERVED INSTRUCTION
4324 Q22204 1p4400 WY JERROR] INSTRUCTION IN R3
4325 Q22206 184489 HLY 1¢(3%) ABOVE FAJLED TD CAUSE A
4326 p2221p ip44ge HLY JREBERVED $NSTRUCTION TRaP
4327 Q22212 080405 BR 418 :
4328 @22214 812716 922226 43 MOV #4183, (SP) 1ADYUST RETURN PC
4329 Q22220 863716 0e1004 400 #4FACTOR, {8P) ;70 RETURN 1O 4315
4339 @22204 200902 (241 IRETURN 70 415
4331 ©22226 220384 415 cHp R3 R4 +HAS GROUP OF RESERVED INSTRUGCTIONS
4332 22237 2p1760 sEQ 15 JBEEN EXECUTED
4333 22232 ga%epd INC Hucazn:n? TH]S RESERVED JASTRUCTION
4334 22234 2g0761 BR MEXT ONE AND EXECUTE
433% 3 TABLE OF u/«.u/u RESERVED INSTRUcnoNS (0 TERMINATES THE TABLE)
4336 722236 0@eR07 584 b4 1GROUP 3
4337 222240 BREQY7 77 1] "
4338 p22242 0pR212 210 1GROUP 2
4339 22244 0p0227 227 "
434¢ @22246 2pTOCE 7088 iGRQUP 3
4341 2222%8 €¢7777 7777 |
4342 022252 ©7%5042 5048 16R0Up 4
4343 222254 E76777 76977 1 "
4344 22256 1pb4ge 106408 JGROUP 5
4345 22268 106477 184477 ) "
4346 22262 126789 106709 1GROUP 6
4347 ¢22264 127777 187777 "
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NCOKCD START OF SECTION 4
4348 22266 17gpp@ Spst 178089 1GRQUP 7 FLOATING PCINT
4349 222278 1777177 177777 " INSTRUCYIQNS
435¢ (22272 9goeee ] $8 TERMINATES THE TABLE
4354
4352 22274 12737 095264 OPER1E 7Sy MOV #REGERR 4 #ARESVEC IRESYQRE RESERVED TRAP
4353 22302 124900 SCOPE
4354
4355 § CHECK TNAY AL BITB N THE PROCESSER STATYS WOROD ¢PSW) ¢aN BE SET AND
4356 [
435y 02223p4 15737 pop77R $IthKl iste *PMMON 1)JF MEM MGNT 15 ON SK1P TRIS TEST
4358 222310 Rp1p72 BNE 43
4359 222312 813767 177776 BB0144 oV agPEN, 33 JEAVE SYATUS
436¢ 322320 203037 177776 cLR [ILOL] JCLEAR MODE BIYS [N PSW
4361 222324 BP4737 902532 JSR Pc,wcunsn 1GO CLEAR T @It JF SEY
4362 422338 P13746 3OCR16 MOy I:lvvsc‘lcvtspt
4363 322334 P412784 177776 MOV ILOAD AQORESS OoF PSW INTQ Ra
4364 2234 0ge2%0 CLN
436% (22342 05714 ST (R4} JCHECK THAT pSW WA CL EAREC
4366 222344 B1401 BED A
4367 22346 194400 HLY JERROR! PSH rAu.Eo T0 CLEAR
436g g2235¢ 113788 o764 HOVE *30R7,CP,RE lgg; 8
4369 22354 018800 932240 MOV I A INT] tr nAsK POR TEST ROsTHOSE BITS IN
4378 ITHE PSN HMICH CAN BE SET/CLEARED,
4371 922360 035737 0@R764 151 SHORT,Cp JCMECK IF MEM MGMT 1S AVAILABLE
4372 922364 1p@002 8P 108 JERANCH IF NOT AVAILABLE
4373 922366 ©527¢8 170808 L} #47080002,R2 ISET BITS 48=12 IF MEM MGMT
4374 022372 912782 opeept 10%: MoV #1R2 IR & TEST BIT
437% 222376 Q3280 15 8ly R2/RE JCNECK IF BlY CAN BE SET/CLEARED
4376 022400 Pp1423 BEQ 23
4377 @22482 @p5037 0R0e16 CLR GgTBITVEC
4378 22406 38227 oe0E20 BiT R, #20 JCHECK IF YEST WILL SET *T' glT
4379 922412 091483 E M
438g 22414 012737 0BePRE2 208216 MOV W#RTE,o#TBITVECH2; SET RT] INTO RETURN
4381 p22422 PS04 20%1 cLA (R4} ICLEAR PSW
4382 pg22424 pg5e214 als R2,{R4} ISEY R® INTO PSW
4383 (22426 011493 MOV (R4$)IR3 1GEY 81y
4384 22430 920283 CHP R2,R3 JGHECK TWAT BT WAS SET IN PSHW
4385 22432 Qpl4ep} BEQ L)
4388 22434  1pd4ge WY JERRDR! Bl\‘ IN RZ FAILED Tc SET IN PSW
4387 22436 DBppR4s cLe JICLEAR 2 817
4388 @g2244p pap2ié alc R2, (R4} JCLEAR alT IN PSH
4389 @22442 ©€11483 nov (R491R3 JGET POW RESULY
430p @22444 DPLAQ) BEG 28 JBRANCH IF BIC ABOVE CLEARED BIT [N PSW
4391 22446 14400 HLY JERRCR{ B1Y IN RZ FAILED TC CLEAR IN PSW
4392 g2245p @gb3p2 2s1 ASL R2 ISHIFT YESY B1Y
4393 922452 1g33%2 Ace 18 JBRANCH IF ALL BITS NOY YESTED
4394 022454 2950314 cLR (R4) JCLEAR STATUS
4395 g229h6 12637 PRERLS “ov (SF)e , ByTIITVECHZ JRESTORE T BIT RETLAN
4396 222462 012746 MOV (PCye, = (5P} IPUSH ORIGINAL STATYS ON STACK
4397 22404 2PEQQ0 st JHORD 2 JGONTAINS ORIGINAL PSW
4398 422466 10746 MOV PCrulsP) ISET RETURN PC
4399 ¢2247¢ @62716 0pTeP6 [hli] %61 (SP)
4408 p22474  La0@02 RY] JRETURN

44y 22474 12409 4a%i sCOPE



pDceKeo
peakep

4402
4403
4404
44p%
4406
4497
4408
4409
4412
4411
4412
4413
4414
4415
4416
441y
4418
4419
4420
4421
4422
4423
4424
4425
4426
4427
4428
4429
443g
4433
4432
4433
4434
4435
4436
4437
4438
4439
444g
44y
4442
4443
4444
4445
4446
444y
4448
4449
445
44541
4452
4453
4454
4455

0COKCD
0COeKCD

4454
4457
4458
4459
446p
4464
4462
4463
4464
4465
4466
4467
4468
4469
447g
4471
4472
4473
4474
4475
4476
4477
4478
4479
4480
4481
4482
4483
4484
4485
4486
4487
4488
4489
4499
4491
4492
4493
4494
4495
4498
4497
4498
4499
4509
4501
4502
4503
A5p4
4505
45086
4507
4508
4589
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222580
22504
222512

€13704
112737
204737

177776
cpR30e
#@2532

222516
22520
322522
322526
022538
222532
©#22534
222536
222540
@22542

p22544

810683
2a0257
112786
[.LLT T
183776
8952g6
831423
010692
816306
lpd4gp

210306

206377

222546
@2255¢

210600
01p9ad

295043
112746
822743
891902
828306
0g1402
14400

822552
222554
322562
y22564
222566
#22570
22572

177777
200377

1g5226
Ba572%
ggle02
220906
0p1401
194400

822574
222576
@2260@
2822622
222604
222606

205143
144613
822713
291002
#20603
20140}
1044020

222610
022612
822614
92262¢
222622
7422624
822626

177420

132627 000377
291902
220600
og1421
194400

822630
¥22634
822636
0822642
22642

222644
022652

012746
262706

#0000
200802

177776
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@22654 2127p2 1774p1
022660 120246
P22662 BRLA04
222664 122602
p22666 Bplge2
222670 020906
322672 01401
222674 104400
022676 195837
222702 ©10446
922704 0106746
322704 062716
222712 opd002
822714 124809

177776

280806

822716
pa2722
822724
922726
022732
@22734
822736
3227480
922746
J2275¢

032727
2p00Ce
910700
162708
805520
296349
182375
222767
Pe1401
194400

177776

000894

277776

22752
@22754
022756
g22760
022762
222764
$22766
g2277e
922772
p22774
322776

pio708

igo4pl
14400

ap8277
128200
103403
192402
8p1401
iseogl
1@4409

223020
223202
323004
223006
823018
323212
323014

177754

MACY1y 27(435)

4-SEPe74 11153 PAGE 89

MOV BgPEN, R4 §SAVE PSK [N R4
MOV #3020, 07PSW ISEY PRIORITY LEVEL 6
JSR PC,@ACLRATBIT ;77 CLEAR 'TY AIT IF SET
JCHECK THAT ALL BITg IN THE CURRENT STACK an €AN BE SET/CLEARED
CHKSP MOV SP,R3 }SAVE STACK PTR
cCe
MOYB #377.5P JSET STACK PTR = =t
184 20R Sp JROTATE @ BIT THROUGH ALL BIT
sCs 18 }1B]T POSITIONS
INE sp JSHOULD INCREMENY SP YO p
13} 23
MOV SP,R2 JSAVE ERROR STACK PTR
MOV R3,SP JSET STACK PTR FOR TRAP
HLY JERROR1
2% MOV R3ISP JRESTQRE ORIGINAL STACK pTR
§CHECK BYTE UPERATIONS USING THE STACK
SPCHK} MOV SP ISAVE STACK PTR
MOV R'IR3
CLR ~{R3)
HOVE #e197(SP) ;{8M) @ 377
cHP 2377,{R3) JCHECK THAY ONLY EVEN BYTE WAS AFFECTED
BNE is
cHp R34SP JICHECK AyTo=DEC
8EQ 1#4
18t HLT
INCB (SP)e
ST (R3p+ JCHECK RESULT
8NE 23
CHP RSP $CHECK AUTO=INC
BEO vé
281 HLY
cOoM =’y $(R3)IBL77777
RlCB =(SP), (R3)
CHP #173480, (R3) JCHECK RESULT
BN 3s
[l SP4R3
2] 11
3514 HLY
8ltB (gPye H377
(114 43
cHp $P,RE
BEQ nd
431 HLY
MOV #1,w(5P)
ADD #2,5P
MACY1q 27(655%) 4=SEPe74 11153 PAGE 9@
MOV #1794p%,R2
nﬂa R2:w{SP)
58
CHPB (SPy#, R2
BNE Sy
cHp RO)SP
atn 4
31 HLY
cLRB SUPEH
MOV RésnisP) JRESTORE ORIGINAL PSH TQ STACK
MOV PCre(SP)
ADD #6945P)
ATy
$COPE
JICHECK THAY 'C' BT SETS/CLEARS PROFERLY
CBITE MOV 2479776, (PE)s  JLOAD CONSTANT
181 VWORD B
MoV PCyRS lGEI CURRENT PC
sus #4,R8 tPOINT RO TO 18 ABOVE
2814 ADt (RO 1ADD 'e! BIT 7O 4§ ABOVE
ASL =(Rp) 1suzrv 13
BYE 2% JUNTIL tv! BIT SETS
cHP #BTITTIS,19 JCHECK RESULT
BEQ e d
e JERAOR! INCORRECT RESULT IN 43 ABQVE
1ROWADORESS OF DATA
;CH€C§ THAT CONDITIQN CQDES ARE SET PROPERLY WHEN A NUMBER (GURRENT pC)
JAND THAY NUMBER «i ARE COMPARED, AND VICE VERSA,
CHPNT MOV PG)RE 1GET CURRENT PC
MOV ROIR2 1SAVE In R2
INE R2 JMAKE R2 t RPey
scc
+«CLCICLN JCLEAR C & N BITS
CHP Rp,R2 JCOMPARE # WITH #41
BCC is JCARRY BIT SHOULD SET
BYS 13 3Y BIT SHOULD CLEAR
BED 18 JZ BIT SHOULD CLEAR
BM1 ot IN BIT SHOULD SET
13 HTY JERROR| COMPARE # WITH &1 FAJLED TD
JSET CONDITION CODES IN PSW CORRECTLY
sCe 3SET CoNOITION COOES IN PSk
cMPB R2,RO JCOMPARE #+1 WITH #
8Cs 2 IC 81T SHOULD CLEAR
BYS 28 JV BT sHouLD CLEAR
pEQ 2s J2 BIT SHOULD CLEAR
aPL et IN 81T SHOLD CLEAR
281 WLT JERROR| COMPARE #+1 WITH & FAILED T0 SET

124 NQP (240

1BE CHANGEM TO TEST CODg IF THE NEED ARISES,

JCONDITION CODES IN PSk CORREGCTLY

) INSTRUCTIQNS FOLLOW, THESE NOPS MAY
THE TEST CODE SHOULD
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451,
4511
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4513
4514
4515
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4519
4522
4521
4522
4523
4524
4525
4526
4527
4528
4529
453
4534
4532
4533
4532
4538
a5,
4537
4538
4539
454y
4541
4542
4543
4544
4545
4545
4547
4548
4549
455p
4581
4552
4553
4584
4585
455¢
4557
4558
4559
4560
4564
4562
4563

0caKCo
DCOKCO

4564

4565
4566
4567
4568
4569
457¢
4574
4572
4573
4574
457%
4576
4577
4578
457¢
458¢
4581
4582
4583
4584
4585
4585
4587
45838
4589
4592
4591
4592
4593
459 4
45908
4598
4597
4598
4599
4620
4631
46p2
4603
4604
46085
4696
4627
4608
4689
461¢
4611
4612
4613
4614
4615
4616
4617
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223216
3230208
223022
223024
123026
423038
J23e32
323234
#23238
523040
g23042
p23044
323246
v23e5@
923052
223054
223256
323060
223062
223064
023864
22387¢
geser?
A23274
§23076

223120
023102
223136
223112

323114
223116

323156

22316€
023162
223164
223166
32317¢2

208240
200240
80240
200240
2p024¢
0p0240
Bpw240
eg3240
00240
0pP240
cgd240
0o0248
2gag40
£pa240
000248
0p0240
830248
200240
2g0240
eEez40
.LTPLY]
epe242
e840
0ge240
184000

218722
Q2702
832707
seggoep

910700
205740
Ri0037
212737
094737
913747
230700
162700
210037
210701

085808
2s8277
2p67¢0
123085
1p24p4

sodeL2
Be1152

go1212
oegees
oEs166
785172

Q23146
201004

2@s176
801462
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823172
823174
223176
3235200
223282

ij232e4
223206
2232189
223214
£23216
$2322¢
223222
323224
123226
223238
223232
23234

@23236
823240
223242
223244
223246
223250
423252
223254
#23256
£23260
223262
223264
223266

823272
@23274
223276
223329
#23392
223304
223306
423310
23312
+23314
223316
923322
¢23322

ve33za
123326
12333¢
23332
023334
23342
%23342

291423
100802
ops200
Bolégl
104400

218700
é10dg2
812703
eg51e2
200243
274903
103404
102483
053402
820283
2pisgl
104420

21e7¢9
0822020
oges4zd
0poe0e
295780
eg671e
2p5002
2p5748
1lpeeel
295102
021002
Bplagy

1p44p0

812719
e1ipde
2ge277
674210
193887
1g24g6
291005
1p8404
8p571@
eplpee
2p54p2
182401
104400

©v1e76e
822222
Bav401
Jgooge
812722
2gsr42
274722

177777

1062028

125252
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1BE POSITION [NDEPENGENT AND SMOULD RUN WWEN RELOCATED BY THE PROGRaM,

REL44

NOP
NDp

PCJR2
ézvR
# ENOC,PC 160 RELOCATE PROGRAM CODE

RD
74444444444444 LASY ADDRESS OF CQRE Tp BE RELOCATED 44444444444

VSBYTL START OF SECTION S
15555535855555 FIRST ADDREBS TO I{ RELDGATED 555555555
{18-1]

MoV PCiRE re

TST ~(R2) :an CONTAINS THE ADDRESS OF RELS

uoy A2, e#FRYTAD 18AY

MOV #5,8080CT ISET S!CYIQN »

JSR PC.08 0D1SP JLOAD DISPLAY GEG

“ov -lols LY, RELSS

MOV PC)RO JGET CURRENT PC

s #,4R0 FSUBTRACT RELOCATION FACYOR

nov RYO#FACTOR IBAVE RELOCATION FACTOR

“OY PCIR2 iSET NEW SCOPE PTR
JCHECK EXTEMOED INSTRUCTION SEY ($XY, XOR, 508, MARK, RYI/RTT)
EXTINSTICLR Rp

sce PRESEY cC'8

£134 R JEXTEND SIGN (%) INYO RE

e . Sxte JOMECK RESULT C€C'S

avs Ny

HACYLL 27(65%)

XYy

XpR8t

1%

ST

XORy 4

SXT4r

4eSEPe24 11153 pAGE 92

1] $xTH
a8 SxTg
ING Ry ICHECK RESULT
3] 1]
HY
MO¥ PCIRD
nov RpiR2
MOV #a1¢R3
com LH
«CLVICLC JCLEAR C AND V BITS
xoR Rn.l4 1IR3 SHOULD CONTAIN co"'?F"EN’ oF Rp
acy Xohe JOMECK YHAY € WAS NOT AFFECYED
;z! !lﬂl JANG THAY v WAS CLEARED
]
chp Rz«ﬂ& JCHECK RESULTY
ofe 1o4
Wy JERROR!  XQR FAILED
Moy PCIRS
che (RO)», (RE) e }8ET ADODRESS REGISTER
gR 1g JRESERVE WORD POR YEST DATa
WoRD @ 1GquAle TEST DATA
vs? Rp END SIGN OF AODRESS [NTO
XY [ :Aaaktss (R@)s=1 [F MSB Rpey
cLr RE JQTHERWISE, (RS)=D
ST Rg JCHECK SI1GN OF ADDRESS
8RL o
cow W2 )GOMPLEMENT CHECK REG IF NEG
cHp (R@y s R2 JCHECK RESULT oF S$XY
aEo 1]
W1 1ERRORY SXT FAJLED Tp EXTEND SIGN PROPERLY
MoV #1898802, (D) JPRESEY DAyA
MOV (RBJ,R2
sce IPRESET cC'S
XOR R2:{RS! IXOR 10!0!0 HiTH 1B20B2 RESULT 5 O
aCc XQRg ICHECK CC'S AFTER XQR
BYVS XQR3
BNE XgR3
BM{ XORy
871 (RO} JCHECK RESULT ()
BNE XgRY
NEG R2 JCHECK THAT REG WAS NOT AFFECTED
BVS L)
“r
MOV PCyR2
CHP (Rzgt.lﬂz;t
B3R Sx JPRESERVE WORD FOR DATA
 WORD JRESERVED FOR NATA
nov #125!52 (R2)+ JIPRESET OATA
SXT s(R2) JEXTEND SIGN
XOR PC!(R296
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4618 223344 10700 MOV PCIRD 1IGET PC
4619 723346 0@5740 1T s (RO) JSUBTRACT 2 FRgM PC
4620 (23350 Q5100 cOM Rg JRPSRESYLT OF XOR PGC-1 ABOVE
4621 423352 @74p42 XOR Rg,=(R2) 3CHECK RESULT OF SXY AND XOR ABOVE
4622 23354 291401 BEQ L]
4623 023356 104400 XOR24; WLT JERROR;  SXT & XOR ABOVE INCQRRECT
4624 !
4625 p2336¢ ©12704 0PBEOYL MOV #3,R4 sSET R4
4626 523364 0P6767 Q00060 SXT XOR6A IPRESET DATA=D
4627 923377 074467 290054 281 XOR R4, XOR6A
4628 23374 190423 BM! XQR6
4629 023376 08634 ASL R4 JISHIFT R4
463p ;234pp 192373 BVC 2s JUNTIL V SETS (R4=xippgce)
4631 223422 100929 Bp XQRé JBRANCH IF 'N' 1S CLEAR
4632 723424 074467 200040 X0! R4 ) XOR6A JXOR6A=177777
4633  ,.2341g 1ppg1d BPL XQR6
2 4634 223412 074767 o0@RR32 XQR PCeXORGA IXOR PC WITH XgR6A (177777)
2 4635 023416 012747 0B0003B MOV PC.XOR6E JFORM PC AS USED IN XOR 3BOVE
4636 g23422 162767 @PPR04 @peD22 sue #4,X0R68 )
4637 223438 @p5167 090816 coM XQR6B
4638 723434 026767 @90Ei2 0OBPRE cHP XQRGB, XQREA JX0R6A SHOULD = COMPLEMENT OF PC
4639 123442 Qp140) BEQ 194
464g 127444 104400 XOR&1  WLT JERROR! XOR TESTS ABOVE FAILED
4641 .
4642 223446 800402 BR 46
4643
4644 [2345p BOPBQD XQR6A} WQRD @ JCONTAINS DATA USED BY TEST ABQVE
4645 . 23452 Up0p00 XOR6B1 ,WORD @
4646
4647
4648 23454 012700 077777 MOV #077777,R3 JSET SOURCE OPERAND FOR ADC
4649 J23460 B6787 177764 sXT XOR6A $CLEAR XORSA )
4650 Q23464 Bp1004 BNE SxTé JCHECK CC'S AFTER EXTENDING ZERO'S
4651 ¢23466 100403 gM1 SXT6 ’
4652 $23470 103402 BCS SXT6
4653 323472 1p24¢1 BVS SxTé
4654 223474 @pe40Y BR 1oé
4655 123476 1044400 SXT61  HLT JERROR! SXT FAJLED
4656
4657 123507 @12702 0opLRRY MOV #1,R2 1SET DEST oPERAND FOR ADD
4658 23504 E£13703 0P84 MOV e#FACTOR,R3 3LOAD INDEX REGISTER
4659 2351¢ 060002 ADD RPR2 JRESULT OF ADD=100228
4667 ;23512 926763 023459 SXY XORA(S) JEXTEND SIGN OF ADD ABOVE
4661 223516 001423 BEQ SXT6A
4662 123520 @p5267 177724 INC XOR6A jCHECK RESULT OF SXT
4663 923524 091421 BEQ 104
4664 23526 1p4400 SXT641 LT JERROR! SXT ABOVE FAILED YO EXTEND
4665 « JSIGN
4666 23537 0108703 nov PCIRS
4667 223532 0pR4p2 BR L] $PRESERVE 2 WORDS FOR DATA
4668 23534 PPoe0 SXRAY  ,WORD @ JRESERVED WORD FOR DATA
4669 023536 P@IRCH SXRBI  WORD @ JRESERVED WORD FOR DATA
467¢ 923540 995723 ST (R34*
4671 223542 012304 MOV R3.R4 JR3 = ADDRESS OF SXRA
DCOKCD 11,47=11/45 CPU EXERCISER MACY1y 27(855) 4=SEPn74 11153 PAGE 94
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4672 23544 200250 cLN JCLEAR N BIT
4673 323546 9286724 nr (Rabe JEXTEND ZEROS INTD SXRA
4674 523557 ppldgl pEQ el
4673 P R T H sxr2; WLt JERROR!  SXT FAILED
4676
4677 223554 DB10467 177754 nov R41SXRA }SXRA = ADDRESS OF SXRB
4678 23560 ©p0257 cce $GLEAR CONDITION CODRES
4679 123562 pg6733 §XT ®(R3)w JEXTEND 2EROS INTO SXRB
4689 (23564 DP1401 BEQ Y
4681 123566 174400 SXT3}  MLT JERROR|
4682
4683 023570 #@0270 SEN 3SET N BIT
4684 723572 086753 sXT *-(R3) JEXTEND ONES INTO SXRB
4685 23574 190403 BM1 1e4
46:e $23576 104400 SXT51  HLY JERROR|
4687
4683 923680 812706 825252 MOy #825252,R4 ;R4 3 @25252
4689 (023604 Q74433 XOR R4, @(R3)+ ISXRB = 152525 (COMPLEMENY OF R4)
4690 923606 035302 CcLR R2
4691 323618 B74253 x0r R2, 0" (R3) JSXRB REMAINS UYNCHANGED
4692 023612 091405 BEQ XQR35 JCHECK CONOITION CODES
4693 523614 1 2554 BPL XOR35
4694 223616 ﬂg 104 ] R4 JR4 = 152525
4695 023620 020467 177712 cHP R4,SXR8 JCHECK XOR
4696 1023624 01401 :]%] rvé
4697 823626 104400 XOR3%| HLT 1ERROR!  XOR FAILED
4698
4699 023630 @95743 ST w(RB) JRS = ADDRESS ofF SXRA-2
a79¢ 123632 090290 cLN JCLEAR N BIT
4781 123634 @Q6773 PORP02 SXT ®2(R3) }SXRB ¢ @
4702 223647 001401 BE® ved
4783 223642 1@4400 SXT71 wWiv JERRORY  SXT FAILED
4704
470% (23644 074473 ppOPR2 xOR R4,@2(R3) }SXREB » R4
4706 223650 020475 0REBOQ cMP R4, #2(R3) JCHECK XOR
4787 ¢23654 001421 BEG 1ed
4708 223656 104422 XOR7t  HLY 1ERROR! XOR FAILED
4709 g2366¢ 1p4poe SCOPE
4719
711 JNOTE; DO NOT INSERT AMy CODE IN FOLLOWING SOB TESTS
4712 1 SINCE 17 TESTS THE MAXIMUM BRANCH A10TH OF THE *NSTRUCTION,
4713
4714 ,23662 295085 tLR R5 JCLEAR ERROR INDICATOR
4715 1723664 090407 aR SpBe IBRANCH T0O SOB TES?T
4716
4717 123666 095904 S0B18y LR R4 IR4 = O
4718 123678 005705 ST RS JCHECK ERROR IND]CATOR
4719 23672 ©@1401 gEN Y 1S08 BRANCHED CORRECTLY
472¢ 323674 1p44p0 WLT JERROR!
4721
4722 .23676 08525 spB9t CLR RS JCLEAR INDICATOR (R5)
4723 223700 Q6004 ROR R4 JROTATE RIGHT R4
4724 "23722 @@0467 AR sob8

4725
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4726 223704 012780 Qrog1d S0B@; MOV #1082 jR2E10
4727 82371¢ @@0277 sCC 1SET CONDJTION CODES
4728 223712 ggleil S0B11  gNE SoB2 JGHECK CONDITION CODES AFTER SOR
4729 @23714 1900911 BPL S0B2 1SOB A0, D NOT EFFECT THE
473¢ 223716 192010 BVC 5082 jCONSITION CODES,
4733 223720 183807 ace 5082
4732 23722 @77805 s0B RO ,SOBY
4733 223724 Poipe> BNE 5082 JCHECK CONDJTION CODES AFTER
4734 23726 1gdgn4 BPL SpBg 1S0B FALLS THROUGH,
4735 23730 1p20ed RVE SpB2 1508 SHpULD NoT EFPECT
473¢ 23732 193902 BCC SoB2 sCONDITION CODES,
4737 23734 095709 187 Rp JCHECK IF Rg=p
473g 23736 @piepl pEQ Ty
4739 223742 194420 spB2t HLY 1ERRORY
4740
4741 423742 912792 000100 MoV #180,52 JR28100
474 223746 012700 @P012y MOV 81P3sRE JSET CMECK REGISTER, Rowy@y
4743 23752 @glai4 50831 gEOD soei JCHECK CONDITION CODES aFTER
4744 223754 1908443 aMl SpB4 1S0B BRANCH,
4745 223756 182412 BVS S0B4 1808 SHOULD NOY EFFECT
4746 ¢2376p 1p34tl [:14] Spaé JCONDITION CODES,
4747 223762 2@5300 DEC RE $DECREMENT CHECK REGISYER
4748 23764 D20R22 cHP RER2 JOHECK YMAY SOB DECREMENTS
4749 23766 0plapd 8NE SoB4
4759 323778 0BB287 cce ;Ezr CoNDITION concs BifoﬂE so8
4754 23772 077211 sS08B R2,5083 RANCH TO S083 UNY[L RQed
1., 223774 D2pi403 BEQ 8084 JCHECK GONDITION CODES AFTER
4753 023776 180402 BNl 5024 isp8 Fi*%s THROUGH
4754 24000 9g5702 787 R2 1CHECK R2=9
4755 @242p2 091401 8EQ 104
4756 24204 184400 S0B4t  HLT JERROR1
4757
4758 p24206 012709 geoBRL S085: MOV #1,RO IRDsY
4759 02412 ©£@0401 BR 194
4768 224714 104409 W,y JERROR}
4761 24716 2877902 s08 R4 ge2 1508 SWOULD NOYT BRANCH
4762
4763 @B2482¢ 005788 8Y RE ICHECK [F R@=@ AFTER SOB
4764 924022 01401 8EQ o4
476% 224824 184400 HLT JERRORY
4766
4767 @24026 012704 122000 S0B5AT MOV 11020880404 JRés1BoiB00
4768 024032 232483 gR is
4769 224034 DE5204 s ING Re [LLLFUTTTT]
4779 324236 1pP4@d L3} 2s IN 81T SWOULD BE SEY
4771 224840 1p4400 WY #ERROR]  sOB DD NOY
4772 1INCREMENT PROPERLY
4773
4774 224042 77404 151t s08 R4, 3% 1§08 SHOUED BRANCH
4775 24044 194400 HLY jERRORL  S$88 DID NOT BRANCH
4776
4777 Q24046 812703 000108 28} MOV #188,R3 IRY= 108
4778 24052 @77303 3086t 808 R3,$0B6 JUSE S0B TO BRANCH TO ITSELF
4779 024854 0957083 1sY R3 JCHECK |F R3=®
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478 p24p56 ga17gd BEO SoB30
4781 224267 134408 S0B71  WLY JERAOR!
4782
4783 224262 @E57A% s0B8:  TSY RS JGHECK INDICATOR (R5)
4784 11F S0@ BRANCHES INCORRECTLY
4785 JWHEN CHECKING MAX, BRANCH,
4784 [LL] “lLb NOT BE CLEARED av
4787 $TH]S POINT INDICATING AN ERROR,
4
4;32 224854 @01401 (15] seé 3}BRANCH IF 3508 BRANCHES CQRRECTLY
4792 224066 104400 WLT JERAORY
4791
4792 324279 0205205 INC R5 13ET INDICATOR (R3)
4793 Q24272 @77477 $a8 R4,5089 1TEST MAX, BRANCH OF SOB
4794 p24p74 095704 TSY R4 JCHECK |F R4=p
4795  (24087¢ 201402 azg 104
4796 224128 134408 iy JERRORY
4797 024102 184008 scorE
4798
4799
4889 JCHECK THAT MARK INSTRUCTION POPS .OVER THE CORRECT # pF ARGUMENTS,RESTQRES R3 FR
4801 1THE STACK ROJNTER
4802
4803 24124 10602 MRKTSYI WOV SPiR2
4804 0224106 0109705 HOy PC4R3 JTHE STACK LOOKS LIKE THIS AFTER
4805 224119 010500 MOV RS RO ITHE JSR lNSTRUCTIUN
4806 g24112 Q10548 MOV RS, 4 (SP) } =2(SP)a Rp TH1S IS a
4807 024114 010746 MOV PLielsP) } =4isp)= pC STRING
4808 1224116 010746 MOV PCie(§P) I =4(5P)a Pge2 OF
4879 424120 @ilo74e MOV PCyelSP) 1240{SP)s PCed4 FIVE
4810 024122 @1874% ngv PCieiSP) J=33(Sp)a pCe6  DYMMY
4811 24124 010746 MoV PCiu(SPy )8 4(SP)= PG41@ ARGUMENTS
4812 024126 012746 2E64l5 MOV #NARK4S,>(SP)  Jwid(SP)3 MARK 5
4813 p24132 @gigeg3 MOV Sp,RS 1=2g(5P)a PC PUSHED BY JSR
4814 24134 024747 pepec? an PCIMARKY
4815 224142 900493 118
481g 724142 200205 MARKY | RTI L]
4817 24144 1ip44ge WLY JERROR! SHOULD BE DOING MARK 3 [NST,
4818 @24146 8pC4RT BR MARKEX
4819 p2415¢ 820602 cHP Sp,R2
4822 224152 001482 BEQ 146
4821 @24154 104400 HLY JERROR! SP NOT RETURNED TO PROPER
4822 24156 ogo4pd B8R MARKEX JIVALUE BY MARK INSTRUCTION
4823 324162 220085 cHP R@,4RS
4824 224162 001401 AEQ Y
4825 24164 104400 RLY - JERROR! DID NOY RESYORE R5 FROM STACK
4g26 24166 elo206 MARKEXt MQV R2,SP JRESTQRE SP
4827 2241772 144000 store
4828
4829 IRYT/RTI TESY INSURES THAT CP DOES THE INSTRUCTION FOLLOWING
4832 $AN RTT IF THE "T"BIT 1§ SET [N THE PSW,BUY DOES HONOR
4831 ITHE TRAP IMMEDIATELY 1F IT EXECUTES AN RTI
4832 tINSTRUCTYION SEQUENEE=RYY

4833 1288 oYY INO 'TH YRAP AFTER RYY
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4834 [ INC Rp iRpap@oBRl
4835 I J'T! TRAP 10 3% AFYER INC
483¢ 153 CcOM Rp 1RB8L77776
4837 H MOV SAVPSH,2(SP) ST LAR 'TY BIT IN RETURN PSW
4838 } RT1 JRETURN TO INSTRUCTION FQLLOWING INC
4839 3 cHP #RT¥29 JCHECK
484g 1 ETC
4841
4842 § INSTRUCTION SQUENCE=RT]
4843 1251 RY! 3T TRAP AFTER RT]
4844 1588 cOoM Rp 1RD8377777
4845 [ MOV SAVPSH12(SP) BCLEAR 'T' BIT IN RETURN PSW
4846 3 RT1 JRETURN 1O INC INSTRUCTION
4847 1 INC hl'] }R22200002
4848 ' cHe #RTT 128 JCHECK
4849 ] ETC
4858 324172 213767 177776 @ORL66 RTITid MOV OyPEN, SAVPSH JSAVE PSH
48531 (24200 032767 90220 Q02160 BiY #7,SAVPSH JCHECK IF "T"glT SEY
4852 p24206 P@1176 BNE RYTREX JBRANCH TO EXIY
4853 @24210 910746 131 MOV PCiwtSR) JIGET CURRENT PC
4854 (24212 962716 gppllé ADD #5%¢,,5P) 1FORM RELOCATED PC
4855 224216 ©12637 000014 MgV (SP )%, P¥TBITVEC 1LOAD INTO TRAP VECTOR
4856 (324222 P16746 pPO14P Hov SAVPSH, a(SP) JGET CURRENT PSW
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4857 224226 011637 020816 MOY (SPy e#TBITVECe2

4858 224232 052737 pRO34AD 177776 [:}1] #PRTY 7, 04P8W $SET PRIORITY LEVEL ?
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4859 24240 0Bp580W0 CLR Ro
48607 324242 952716 020360 als #PRTY747,(SP) ISET "TUBIT IN PSW ON STACK
4861 724246 018746 4:1% PCyn(SP) $PUT THE PC ON THE STACK
4862 224250 062716 000006 ADD #64(5Sp) ) ~uJUST PC FOR NEXT INSTRUCT!oN
4863 24254 20026 2851 RTT
4884 32425¢  pg3200 ING Rp IDONE Y0 SEE [P INSTR, FOLLOWING
4865 JRYT IS EXECUTED IF T7+BIT SET
4866 224267 042737 QRB34B 177776 ale #PRTY7 ) @WPBH $SEY PRIORITY LEVEL ©
4B67 24266 £22767 (ALOBB6 177760 CHP #RYT, 28
4868 224274 0Q1805 BNE 33 JCHECK ;¥ INC WAS EXEGQUTED
4869 (24276 022708 177776 cHP #177776,R2 JCHECK ]F COM-RB EXECYTED
4879 024392 DB@EL4pd BEQ 43
4B71 224304 194480 HLT JERRORIR® NQT COMPL IMENTED
4872 24306 Opai5 B8R 6% JEXIT TEST
4873 24310 85700 3st ST Rg nTst IF TRAPED BEFORE INC INST,
4B74 1WAS EXECUTED
4875 24312 ©p1413 BEQ 63
4876 024314 1044090 HLTY $ERRORY
4g77 924316 papdtll . 8R 63 JEX]T TEST
4878 224320 P12767 000802 177726 4% MOV #RT125
4879 Q24326 80073 BR 18
488¢ 0224330 085100 531 coM Rg IRTT CWECK
4gg1 24332 pi6766 pggpple opERel MOV SAVRSHW,2(8P)
4882 2434¢ 2p0BC2 RT!
4883 724342 012767 080006 477784 6Si MOV #RTT,28
4rRR4 224350 012737 pp0@ls @DDB14 MOV #1BLTYECH2,84TBITVEG JRESTORE TRAP VECTORES
486> 224356 095037 008016 CLR exTRITVECR
4884 24362 1@4800 RTTLEXE SCOPE
4887
4888 24364 0Opd421 BR RYT2
- 488¢ 24366 QpooRR SAVPSWI WORD @
4899 JCHECK IF AN 11/45 AND DETERMINE WHICH MODE AND REG, SET ARE SELECTED BY THE PSW
4891 24377 122737 000804 808764 RYT2:  CMPB %4, 0H0PT, CP 1TEST IF AN 11/40
4892 824376 0D10C2 BNE RYT2A JBRANCH JF NOT AN 11/48
4893 024400 8PL167 280220 JHP RTTZEX 16O TO RTT2EX IF 11/49
4894 024404 D16700 177756 RTT2A1 MOV SAVPSN, RO $GET SAVED PSH
489% 024418 155000 CcLRB AP 1CLEAR PRIOITY LEVEL,T. AND COND CODES
4896 @24412 012702 144000 MOy BUMMREG,R2
4897 324416 874902 XOR RB.Rz
4898 224422 00143% BES FUSTR MODE REG, SEY #1 ON
4899 024422 012702 44200 MOV tSHQNEG R2
4909 24426 874002 XO0R RBR
4901 24432 081447 BEQ 38 JSUPER MODE REG, SET #3 ON
4902 #24432 932708 140000 BlY #$UMeRR
4903 224436 291062 BNE RYT2EX
4904
4905 sTESY THaT RYT GLEARS B]T¥ 14,12,33 & PRIORITY LEVEL BITS IN KERNEL NODE
4906 224443 012702 77277 (1:1% £og o2 $KERNE|, MODE REG, SEY @ ON
49087 024444 912737 34240 177776 MOV #pUNeREGPRTYS , PapSH JSELECT REG, SEY #1
4908 7124452 £p5802 cLn Ry2 $8HOULD CLEAR REG #12
4909 924454 012746 9p0120 MOV #PRIY2m(SP)
491p p2446g @LR746 “oy PCyw(SP)
4911 024462 862716 peRR26 ADD #15a,,(3P) $FQRM NEW pPC
4912 D2446s PERALS /YT
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4913 22447p pi37gp 177776 i) MOV O$P3H, Ry INOW USING REG SEY p
4914 (24474 0@9702 YSY R2 1SKQULD TESY R2 NgT R12
4915 @24476 91081 BNE 48
4916 224520 wmm HLY JERRORIDID NOT CLEAR BT gy3 oF PSH
491y 24592 ‘ 7g' aegoloe 451 cHe #PRTY2,Rp $1TESTS THE PSW AFTER THE RTY
4918 224506 ©91436 akq RYT2EX
4919 @24518 104400 HLY JERRORY INCORRECY PSW AFTER THE RTT
4920 224512 ©CE0434 BR RYT2EX
492
492% JTEST TO INSURE THAY RT] DOES NOT CLEAR BITS 11a15 [N USER MODE
4923 824514 052737 232348 177776 284 sle #PUNSPRTY 7, 84PSW IPEHC Susdng 44X
4924 924522 DRS040 cLR (8P}
492% @24524 010746 MOy PCiwtsP)
4926 @24526 042716 ©BE2E06 ADD #5%e,, (3P}
4927 24532 ogeege RYY JATTEMPS TO [NSERY A PSW OF g
4928 924534 D22737 174348 177776 5S4 cHp FUMSPYMIREGHPRTYT , #8PSYH JSHQULD CHECK AGAINSY REG #P
4929 24542 0Q1420 BEQ RYT2EX
4932 @24544 104400 WLT 1ERRORY RT] CLEARED 8ITS N POW
4931 324546 QpP416 aR RTT2EX
4932
4933 PYEST YHAT BITS 1135 AND pRIQRYY BITS ARE NOT ALTERED Iy SUPER MpDE
4934 924%5@ 952737 030200 177776 381 Bls #PUNSPRYY 4, 08P 3N IPSHC15w55 PR 44X
4938 224555 012746 000340 Hov BPRIYT,n(5P)
4936 24562 810746 MOy PCiwtSP)
4937 824564 062716 000286 A00 #685u,, (5P
4938 p2457p egoapd RTY JATTEMPYS YO CLEAR 13w15 AND ALTER PRYY
4939
4949 @24572 022737 0874288 177776 6% CcHp #SHOPYHeREGSPRTY M  0RPSH
4941 224608 9p14C1 BEQ RYTREX
4942  @246D2 1p4400 HLTY JERROR! RTT ALTEREC PRTY N
4943 ISUPER MODE OR BITS 11a15,
4944 024604 B16737 177556 177776 RTT2EX1 MOV SAVRSW #PEN
4945 324612 104989 SCOPE
494¢
4947 924614 B10702 MOV PCIRZ
4948 924616 062722 @LO012 ADD ﬂ*hk?
4945 224622 012787 881152 MOV #RELOC, PC $60 RELOCATE PROGRAM CODE
495p 24626 BRRRLR REL55) ,NORD @
4951 35555555855555 | AST AQORESS oF CoDE To BE RELQCATED 55555555555
4952
4983
4954
4955 . "SBTTL SYART OF SECTJON
4956 16866666666666 FIRSY ADDRESS YD a: RELOCATED 666666666
4987 §2463¢ Q10700 REL6Y MOV PCiRe IGET PC
4958 224632 D@574P ST w{RE) © 3RP CONTAINS THE ADDRESS oF REL6
4959 F24634 010037 0201810 MOy RE1@#FRSTAD FSAVE
496p pedb4p V12737 ppORES BBDIVL MOV W) @FSECT ISET SECTION »
4961 224648 84737 DE5166 JSR PCs## ODISP 1LOAD DISPLAY GEC
4962 24652 W13767 9@5172 ©BP1718 MOV paD(S LY,RELS6
4963 124662 010700 MOV [CTLL JGET CURRENT PC
4964 ;24662 1627p@ p24662 sug *,,RB JSUBTRACY RELOCATION FACYOR
496% (24656 242937 7pie0e MOV Ra.!ﬁ“"o- ISAVE RE_QCATIoN FACTOR

4966 124872 @187%: =0V PCiRL ISET NEW SCOPE PTR
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4967
4968 224674 ©32737 240006 000764 Bl SEISORT (®#0PT CP JCHECK IF 11/48 WiTH Exs oPTloN
4969 @24702 021002 BNE ASHAD SBRANCH IF EIS OPT AVAL
42;0 224704 0pP167 @@1336 JHP MP1
4971
4972 JCHECK AgH,ASHC,MuL, AND D1V !NSTRUCTIONS
4973 p24718 812700 000001 ASHLZ) MOV #1,R0 © WILL BE THE SHIFT COUNT
4974 g24714 912703 ppep2l MOV #17,R3 )MAX SHIFT COUNTY
4975 24720 @@5067 020014 151 CLR 28 JPRESET SAVED CC'S LOCAT]ION®D
4976 24724 Q10822 MOV R@,R2 IGET SHIFT COUNY FOR PASS
4977 324726 e1879% MOV PC,RS JR5 & R4 WILL BE DATA SHIFTED BY
4978 24730 910504 MOV R5)R4 JASH & ASL INSTRUCTIONS
4979 @24732 #72502 ASH R2,RS $SHIFT R5
4980 p24734 113727 177776 MOVB SRPSW, (PC) e ISAYE cC'S
4981 24740 0pe20R 2% “"WORD @ 3CONTAINS ASH CC'S [N EVEN BYTE
4982 $ASL CC'S IN 0DD BYTE
4983 24742 Bp6304 3si ASL R4 ISHIFT R4
4984 Q24744 113746 177776 MOVB QRPSH ={SP) JSAVE PSW gN STACK
4985 p2475@ 132716 Po0BR2 :33¢:] #Y4 {SP) JCHECK [F ASL SET V BIT
4986 324754 0g1403 BEQ 3ps
4987 p24756 152767 @peen2 17775% BigB 2y 135¢1 3]F AsL sEy v THEN SET v In 23+
4988 024764 112637 177776 3881 MOVE (SPh+,agPSH JIRESTORE ORIGINAL PSW
498§ 32477p @77214 0B R2,3s $SHIFT R4 A2 TIMES
4998 024772 153787 177776 477741 Bigh ONPGH, 281 JSAVE CC's AFTER AsL
4991 @2%000 P20504 oM R5,R4 JCHECK ASHW 3 ASL RESULTS
4992 25002 Gplpp4 BNE a3
4993 225¢Q4 126767 177730 177727 cHrB 28,2341 JCHECK ASH & Ag, CCt's
4994 £25212 @@1491 BEQ i+é
499% 325814 14400 430 HLT JERROR! INCORRECT RESULY QR CC'S
4996 25016 €a5290 1N Rp $INCREMENT PASS SHIFT COUNT
4997 @23020 020003 cHP RE(R3
4993 225022 001336 BNE 13
4999 -
5000 (25024 012700 177777 ASHRB) MOV #oL1yRE JR = RIGHY SHIFT COUNT FOR PASS
5001 025030 0312783 177757 HOV #21F44R3 JMAX SHIFT COUNT
5202 25034 ©10002 184 MOV Rg A2 JIGET SWIFT COUNT FOR PASS
5083 23836 016775 MOV PCsR3 JRS & R4 = DATA To BE SHIFTED
5804 @25040 010504 MOV RS, R4 31BY ASH & ASR INSTRUCTIONS
5295 225042 072502 ASH R2,R5 ISHIFT RS R2 TIMES
5006 25044 113727 177776 Move SRPSH, (pC)e ISAYE CC'S In EVEN BYTE
5007 925058 2@dp00 231 WoRD @ JCONTAINS ASH CC'S IN EVEN BYTE
5228 1ASR £€'S IN 0BD BYTE
5909 25852 05402 NES R2
5017 225054 0062024 3% ASR Re JSHIFT R4
5011 @825056 077202 S08 R2/1 8% ISHIFT R4 A2 TIMES
Sg12 geSeég 113767 177776 177783 “OVE O#PEN, 25¢1 ISAYE CC'S AFTER ASR
5813 225066 142767 @@0022 17775% Blce #Y138e3 1ASH RIGNT WIL NOT SET v ASR MAY SET V
5014 ©25074 020504 cHp RS, R4 ICHECK ASH & ASR RESULTS .
501% 23076 0pige4 BNE 3
5016 Q25188 126767 177744 177743 cHpB 28,2%91 JCHECK ASH & ASR CC!S
5017 225106 Pg1401 (11] d
5018 02%118 194400 [11] HLT
Sply 925112 @p5300 pEC Ry JDEGREMENT PASS SHIFT COUNT
5028 029114 022003 cHP ROA3

DCQKCD  11/40-11/45 CPu extnctssn HACY11 27(635) 4=SER=74 11153 PAGE 102

DEOKCD START OF SECTIO
5021 225116 Bp1346 8NE 18
5822
5023 c25128 212746 ROAS7 AgHCLAY MOy #3L,0e(gf) $PyT Max gMIFy COyNy ON g7ACK
5024 €25 §4 2746 203E0Y MOV :i:-lsﬂi 1PUT LEFT SHIFY COUNT ON STACK
5025 asﬂi Biiﬁﬂa 184 MOV (3P},RE JIGET PASS SHIFT COUNT
5826 229132 @1070% oV PCyRS JCURRENTY PC IS DATA TO BE SHIFTED
5027 025134 812523 MOV RS, R3 LASHC SHIFYS R4,R3JASL,ROL SH{FYS Rz,R3
5028 025136 0pSge4 cLr R4
5029 25140 05002 [} R2
5038 29142 B73400 ASHC REI R4 $SHIFT R4 LEFT A% SPECIFIED BY RO
5034 225144 836383 281 ASL Ry JSHIFT R3,R3 LEFT
5p32 25146 @gblee ROL R2 JAS SPECIFIED 8Y Rp
5033 C2515¢0 ©77923 %08 /.28
5034 029152 020402 cHP R4, R2 JCHECK RESULTS
2 5454 O@1902 NE $
203 923138 wopens e Rg.RS
5037 25168 ©81401 BEG 1
5038 225162 184400 38 WLy
5839 225164 9252 INY (9P} $INGREMENT NEXT PASS SHIFT GOUNT

725166 1666 ppReR2 cup (5P412¢5P) JREACHED MaX COUNT (31,)

8843 025172 PP13%6 BNE 1%
8B4z £25174 022626 cHP (SRys, (5P JIRESTORE STACK PTR
5343
5044 025176 012746 177740 ASHCR@) MQV #u32y (5P} $PUT MAX RIGHT SHIFT COUNY ON STACK
5845 (25202 012746 177777 MOV #eloo{SP) IPUT PASS SHIFT COUNT ON STAGK
546 28206 811600 ist MOV {3P},RO IGET PASS SHIFY COUNT
504y 2259210 810702 MoV PCiRZ IR21R3 & R4,R5 ARE THE DATA REGISTERS
5048 (25212 P10204 wov R2,R4 170 BE SHIFTED BY TEST
Sp49 225214 @95p03 CLR R3
5058 223216 Pp3905 R /S
5251 £25220 0pe262 Stv JSET V BIT [N PSHW
50%; 229222 P73200 ASHC Ry, R2 §SHIFY R2,R3 RIGMT RE TIMES
5p53 229224 1g241p . BvsS 3s JSHIFT RIGHT CLEARS V
5054 229226 05400 NES RO INEGATE SHIFT COUNT FDR gQB
5055 025230 096204 281 ASR R4 JSHIFT R4,R5 RIGHT R TIMES
5056 25232 0g6pe> AQR RS
5057 1025234 077203 908 RP 2%
5058 25236 020204 cHP R R4 $GHECK RESULT
5959 £2524F 201002 BNE 3s
5¢6p 025242 020305 cHP R3«R5
5063 225244 @Pl421 BEQ 1ed
5062 025246 104400 384 WLY
5063 25250 ©¢5316 DEC (SP} ISET SHIFT COUNT FOR NEXT PASS
8064 p25252 £21666 pprec? cMP (gP)i2(5p) JCHECK IF wAX SHIFT COUNT
5865 025256 2@1353 BNE 18
5066 0252680 022626 cHP (§Ph+, (SP)+ JRESTORE STACK PTR
5:67 225262 1g4eoe SCOPE
5068
5369 JTHE BELoW TEST OF THE MUL INSTRUCTION MULTIPLIES THE CURRENT pC
5078 1BY 1,2,4,3 ETC AND SHIFTS THE SAME PC VALUE USING AN ASHC LEFT BY
Sg71 19,1,2,3,ETC AND COHPARES THE RESULTS, CONDITION CODE RESULTS ARE NOT CHECKEOD,
5072 125264 012700 @@0001 nuLac MOV #1,R0 IRG CONTAINS MULTIPLIER FQR MUL
5273 225278 0@%816 CLR (SP) 1{SP) CONTAINS SHIFT VALUE FOR ASHC

5374 ;25272 012782 is) MOV F’C,RZ JR3,R2 & R5,R4 ARE DATA REGISTERS



DCOKCD
nenKCo

52375
50276
5877
5878
5879
508@
5381
5982
5083
5884
5085
5886
5887
5288
5089
5292
5891
5892
5293
5394
5295
5896
5297
5998
5¢9¢
510¢
Sin.
5182
5103
5104
51p%
8186
5107
5108
5109
5110
5111
5112
5113
5114
5115
5116
5117
5118
5119
z 512¢
5121
5122
5123
5124
5125
5126
5127
5128

pcoken
oceKep

5129
513¢
5131
5132
5133
5134
5135
5136
5137
5138
5139
s14¢
5143
5142
5143
5144
5145
5146
5147
514g
5149

11/4@=11/45 Py EXERCISER
START OF SECTION

225274
028276
225389
$25392
325304
225386
725319
2258312
225314

ge5316
22%32¢
228322

£25324
225324
325330
225332
225334
225336
0925340
g23342

pes3d4
225346
25358
223352
225354
225356
225360
23362
825354

225366
225378
625372
2258374
223376
z254p0

325422
2254p6
225412
325416
22542¢
125422

22%42¢4

225426
g2343¢g

210227
2peoen
2a5803
2a5g04
210205
190900
2g5104
230277
278200

1724096
021405
873416

020204
2g1002
228305
zo14gl
1p44@0
2235216
Bp63ED
152353

@10702
ep5ep2
810227
ogeope
0g5103
810204
0862024
Bp51ip4
ay7e200

020204
9giae2
8200903
231403
14402
lgdoep

412700
210737
213763
2g5e02
280277
071200

133421
120420
192012

(LT RN
825500
9258588

14/4C=11745 CPU EXERCISER
START OF SECTION 6

228432
229436
225440
p25446
225452
225452
225454
225456
229460
729462
825466
p2947¢

p2s47e
225474
p2547¢4
925508

225582
225574
325566
825512
225516
825520
225522
225524
225538

¢25532
225534
325542
225544
225546
225554
225%5¢

22556p
g25%62
d25564
225566

225570
225572
225574

328576
225602
223604
125606
0235617
L25614

B227880
201014
932737
81410
2p0410
812204
272400
768305
133403
023705
6g140)
104400

2g63@R
1g234¢6
200401
[TT.LI])

25216
205820
212782
085067
e1g703
212324
#7236
£13727
egageR

272400
1137487
820304
091004
126767
2a1421
1p44ce

en52pe
095216
020200
2p1351

205816
205000
295482

205087
218784
240425
272416
2413727

HE?GLV

aeBodL

1000080 925588

025520

opoa2e
epee12

177776

177776

177756

[I412%5

177776

177767

177755

MACY1L 27(655)

Bvs
8EQ
ASHG

Cup
BNE
cHP
BEOQ
2% HLTY
INg
ASL

BVC
FCRECK Hui INST
MOV
INC
MOV
WORD
cOM
MOV
ASR

coM
MUL

cHP
BNE
cHP
BEQ
38 HLY
SGOPE

4=SgpeT4 1153

RZi(PC)e

RE.R2
2

23

(SPy R4
R21R4
23
R3:RS
o4

‘sPi
s

PAGE 183

JSAVE MULTIPICAND
JCONTAINS ORIGINAL MULYIPICAND

JFUR MUl AND ASHC

3}F MULTPICAND IS NEG THEN SET R4 = «f
JFOR ASHC

JPRESEY CC'§

JMULTIPLY R2 BY RB LEAVE PRODUCT

FIN R2,R3 MSH IN R2,LSK IN R3

$PRQDUCT WiLL NEVER BE » @

FYMULTIPLY? R4,R5 BY (SP) LEAVE PRODUCY
VN R4, RS MBH tN R4,LSW IN R

JCHECK MsH RESULY

JCHECK L SH RESULY

J INGREMENT ASHG SHIFT COUNY
ISHIFT MUL MULTIPLIER

*iTH HULTiPiER (R@) = 180080

Rz
R24(PC)e
2

JR2 = MULTIPICAND

$SAYE My, TIPICAND
JCONTAINS ORIGINAL MULTIPICAND

JR4 Wl BE MSK 'PRODUCT!
1FORM 'PRODUCT!

$COMPLEMENT MSW 'PRODUCY!
JMULTIPLY R2 BY 1PPORR [ EAVING
}R2 = MBH, R3 = | SH PRODUCT
ICOMPARE MSH PRODUCTS

JGHECK LSH PROBUCT

JTHE BELOW TEST OF THE DIV INSTRUCTION DIVIDES TWE GURRENT PC BY
1152,4¢8,ETC LEAVING THE QUOT]ENT/REMAINDER IN R2/R3, NEXT THE QUOTIENT
J1S HULTPLIED BY 1,8,4.8,ETC AND THE REMAINDER ADDED, VHE RESULT 1S
ITHEN COMPARED WITH YHE ORIGINAL CURRENY PC,

oIves MoV
MOV
154 MOV

HACYLy 27(835)

cHP
BNE
BlY
BEC

BR
20%; MOV

281 HLY

381 ASL
ave

B8R
1881 "WORD

#1080
Pc,enes
Spids,R3
R2

ReR2

28

28
293

4-8EPe?4 11153

#1,R8

28
#108009,09105
2

R2.,R4
Rg,Re
R3,RS

28
*#103,Rs
1]

Rg

1s
ASHL1
1

JREAD]VISOR

ISAVE DATA IN 42§
$GET DATA

JCLEAR MSH DIVIDEND

JDIVIDE R2 BY R@ LEAVING GUOTJENT IN R2
IAND REMAINDER [N R3

1BRANGH IF OIVIDE WORKED

PAGE (@4

IV gIT BHOULD ONLY SET If CIVIDING BY 1
JAND THE LsH OF DIVIDEND
l! NEBAYlVE

1GET _QUOTIENT
IMULTIPLY QUOTIENT BY DIVISOR
JADD REMAINDER TO (SH PRODLEY

R RS

JERRORY DIVIDE FAJLED

JQUOTIENT 18 IN R2,REMAINDER IN R3
JORIGINAL PC IS IN'105 AND FIN AL
JPRODUCT [N R4,R5 EMSHI[LSH]

JGET NEXT BIVISOR

JCONTAINS ORIGINAL PC USED AS DATA

JCHECK ASH, ASHC.NUk AND 01V INSTRUGTIONS USING ADDRESS MOCE 3
’

ASHL11 CLR
cLR
MOV

1%t cLR
MOV
MOY
ASH
MOV

281 ""WORD

ASH
MOVB
1
BNE
CHPB
BEG
381 HLY

INC
INC
cHP
BNE

ASHRL1 CLR
CLR
NEG

15 CLR
MoV
MOV
ASH
MOV

231 L WORD

n;o,.ﬁz
2%

Pg,R3

R3, R4
(SP),R3
a,wsu tPcis

RE,Re
S#PSH, 2541
R3,R4

3s

285133+
L

Rg
(SP}
R2,Re
is

(SP}
Rp
R2

23

PC R4

R44R5

(SP) R4
#4PSW,EPCI+
@

1(3P3 = SHIFT COUNY

JRp ® SHIFT COUNT POR CHECK ASH
1RZ & wAX | EFT SHIFY COUNT
1CLEAR €C'S HOLODING ADDRESS

IR, R4 u DaTA TO BE SHIFTEL

JSHIFT R3 LEFT (SP) TIMES

ISAVE CC'S

JCONTAINS ASH ¢SP),R3 ¢cC'S [N EVEN BYTE
JANQ ASH RO, R4 ccvs IN ODO BYTE

lsusrr R4 LEFT ROTMES

JSAYE CG'S IN 000 BYYE OF 23

J1COMPARE RESUL TS

JBRANCH [F THEY 00 NOT COMPARE

JCMECK CC'S AFTER ASH INSTRUCTIQNS

JERROR! EITHER RESULTS OF SHIFT oR
JRESULT CC!S ARE [NCORRECT

PINCREMENT SHIFY COUNT FOR ASH Rg,R4

3 INCRENERT SHIFT CoUNT FoR ASH (SP)/R3
JCHECK FOR MAX SHIFT COUNT

1(SP) s SHIFT CQUNT FOR ASh (3P),R4
JRB ® SHIFY COUNY FOR ASM RB,R5

JR2 = MAX RIGHT SHIFT COUNT (SEY oY
JABQVE TESY TD 16, NOW ® «16,
JCLEAR CC'S HOLDING ADDRESS

JR4,RS w DATA TO BE SHIFTEC RJGHT

JSRIFY R4 RIGHY (SP) TIMES
}SAVE CC'S
JCONTAINS aSW ¢SSP}, R4 CC'S IN EVEN BYTE



DOCQKCD
DCOKCD

5183
5184
5185
5186
5187
5188
5189
519¢
5191
5192
5193
5194
5195
5196
5197
5198
5199
52p¢
5201
5202
5203
5204
5205
5266
5207
5288
52089
5210
5211
5212
5213
5214
5215
5216
5217
5218
521¢
5220
5221
5222
5223
5224
5225
5226
5227
5228
5229
523¢
5231
5232
5233
5234
5235
5236

DCOKCD
DcoKep

5237
5238
5239
524p
5241
5242
5243
5244
5245
5246
5247
S24g
5249
5250
5251
5252
5252
5254
5255
5256
5259
5258
5259
5260
5261
5262
5263
5264
5265
5266
5267
5268
5269
5270
5271
5272
5273
5274
5275
5276
5277
5278
5279
52882
5281
5282
5283
5284
5285
5286
5287
5288
5289
5290

11/40=11/¢

START OF & ‘cTlO

325616
£2562¢
225626
225632
225632
225649
225642

325644
725646
125650
325652
225654

225656
825664
525666

725672
;25674
525676
25722

25724

225710
128716
22%724
225726
25730
228732
225734
25736
325742
225744
#2575¢
625754
ges76r
225762
£25764
25766
528772
525774
225776
226008
326002
z26004
L 26218
926012
B26016
£26222
326226
226238

272500
113767
220405
00108¢C4
126767
291401
1p4400

Bg3300
25316
820802
291351
124909

122737
egioce
Laz187

212702
292237
212704
€11403
042703

312767
012767
290257
000230
121403
egl4p01
104400
232714
2p1002
262703
Bp5267
e26702
Ba2761
212722
2p8 239
352783
880277
PEe237
121403
01401
104420
832744
2219¢2
162703
65387
026702
2@2361
lp4coe

177776

177756

2000804

2ep354

177776
177757

080230
200237

140028
(4311

177752
177746

eeoRL?

140080

280040
177752
177746

Cpu ExtnclsER

177767

177755

280764

ogodLe
009058

11/48»11/45 CPy EXERCISER
START OF SECTION 6

226232

§26836

32642
226044
226250
826852
2260860
£26066
226074
226102
226110
22611¢
226122
226124
526126
226134
226136
726140
26142

126144
$26146
226150
£26152
226156

326168 -

£26164
2261780

526172
326174
226176
726220
226202
ce6204
226206

226210
26212
026220
26224

26230
426236
126244

212708
s127az

012984

205014
813737
112737
212737
212737
812737
P63737
110337
850214
153431
a6

naogo;
250214
Bp0249
134400

222014
231401
194400
262703
840214
212716
863746
poooR6

Bg1o42
203104
287146
217210
937252
077314
177356

295014
812737
Ras5e37
19537
012737
012737
104008

p26172
op0400
177772

177776
ABD340
226170
2pp3dp
026142
001024
177776

opRRe2

epeo4n

026102
Pe1004

o@0242
200242
177776
2008096
000016

pPg242
P0B242
peedis
PERRLS
008240
00242

poa24g

opr249

200816
o2eo14

MACY11 27(655)

4-SEPw74 11153 PpAGE 185

JAND ASH Rg,R5 CC'S IN 00D BYTE

ASH Rg )RS JSHIFT R5 RIGHT Rp TIMES
HOVE O§PSW, 2541 JSAVE CC'S [N 00D BYTE 2%
CHP R4)R5 ;CUZUK RESULTS
BNE 3$
cMPB 28,25+ JCHECK RESULT cc's
REQ L)
37 HLT JERROR! EITHER RESULTS OR RESULT CC'S
J010 NOT COMPARE
nEC Rg JDEGREMENT SHIFT COUNT
nEc (sP) J0ECREMENT SHIFT COUNT Fon ASH (SP))R4
cHP R@.R2 JCHECK FOR MAX RIGHT SHIFT
BNE 1§
sCoPE
cMpB #4,8¥%0PT,CP JCHECK IF AN 11740
8NE SPLP JBRANCH IF NOT AN 11,48
JMP MP1 1GO TO MPI IF 11/4p
JCHECK sPL INSTRUCTION
SPLB? (PCy#,R2 JR2 CONTAINS OP CODE FOR SPL 7
SPL ?
MOV #pSHR4 R4 CONTAINS ADDRESS QF psw
MOV (R4) RS JIGET CURRENT PSHW
ple #177757,R3 JR3 CONTAINS CORRECT PSW AFTER SPL
MOV #SPL*0,25 $INITIALIZE SPL INSTRUCTIONS
MOV #SPLeT,5%
181 cce $CLEAR CONDITION CODES
28t sPL 2 JISET PRICRITY LEVEL
cHpB (R4)4RS FCHECK RESULT OF SPL ABQVE
BEQ yud
HLT JERROR! SPL ABOVE FAILED
BlT #UM, (R4) J1F NOT IN KERNEL MODE THEN SPL
BNE 3% JACTS AS A NOP
ADD #42,R3 $SEY NEXT CORRECY PSW RESULT
s INC 23 JSET NEXT SPL INSTRUCTION
cHP 2g,R2 JCHECK IF DONE
eLTY 1s 1%00P UNTIL DONE CHANGING SPL EACH PASS
MOV (PCy+,R2 §JR2 CONTAINS SP| INSYRUCTICN BELOW
SPL 2
Bls #17,R3 $SET ConOITION CODE RESULT INTO R3
451 scC ISET CONDITION CODES
Sst SPL, 7 JSET PRIORITY LEVEL
CMPB (R43)R3 JCHECK RESULT OF SPL ABOVE
BEG 194
HLY JERROR! SP{ ABOVE FAILED
8IT £yM, (R4) JCHECK IF IN KERNEL MODE
BNE 63
sus 440¢R3 3SET NEXT CORRECT PSW RESULT
681 DEe 5§ JISET NEXT SP|,
cHP 58,R2 SCHECK IF DONE AlLL SPL'S
8GE 48
SCOPE

MACY1y 27(455)

4-5EPw74 11153 PAGE 106

$CHECK PROGRAM INTERRYPT REQUEST L0GIC
FTHIS TEST CHECKS THAY WHEN A REQUEST IS MADE AT A LEVEL = TO THE
JICURRENT PROCESSER PRJORITY LEVEL THAT NO [NTERRUPT TAKES PLACE, AND
§THAT WHEN A REQUESY IS MADE AT A | EVE_ 1 GREATER THAN THE CURRENT PRO™

PIR

181

2%

351

3883

rctss;n LSVEL THAY nN INTERRUPT QOCCURS

M #43,Rp JR@ POINTS TO A TABLE OF CCRRECT PIRQ
JCONTENTS AFTER AN INTERRUPT

MOV ¥490,R2 $R2 CONTAINS INTERRUPT REQUEST LEVEL

CLR R3 IR3 CONTAINS PROCESSER PRIGRITY LEVEL

uov #plRQsR4 R4 CYNrAINs ADDRESS oF plrg REGISTER

cLR (R4 l!NlT ALZE REQUEST LEVEL TO @

MOV osPsu PP IRVEC+2 JRETAIN MODE & REG SET ON TRyP

wove #pATY710#pIRVECH2 1ASSUME | EVE oN INTERRUPT

ngv #30S,a#TB]TVEC ISET NEW YB!* TRA# VECTTOR

MOV #PRIYy ,0#TBITVECS2 JPRIORITY LEVEL 7 ON TRAP

MOV #28, 8P IRVEC 3SET PIRQ ERRgR INTERRUPT VECTOR

ADD @EFACTOR, s#PIRVEC 3A00 RELOCATION FACTO

MOVB R3,0#PSN 3SEY CP PRIORITY LEVEL

313 R2) (R4} $MAKE REQUESY AT |EVEL ® TO Cp (EVEL

BM1 53 JBRANCH WHEN DONE

ADD #335,25, 8#PIRVEC JSEY PIRQ INTERRUPT VECTOR TO 33

AS R2

8l R2,(R4) ;MAKE REQUEST AT LEVEL 1 HIGHER

NOP

HLT JERROR) EITHER AN INTERRUPT OCCURED

IWMEN RQST LEVEL = CP LEVEL (PIRVEC)=2%
$OR INTERRUPT FAILED (PIRVEC)#3S

cHP (ROp+, (R4) JCHECK CONTENTS OF PIRQ REGISTER

8EQ (ot

HE Y JERROR ;NC RRECT PIRG CONTENTS

Abn #4@4RY ISET NEXT CP PRIORITY LEVEL

plC R2, {Re) JLOWER LEVEL BY 1

MOV #18,(SP) )ADJUST RETURN ADDRESS

A0D a¥FACTOR, (8P) 1TO RETURN TO 1%

RTT

1VABLE OF CORRECT P§RQ REGISTER CONTENTS ON INTERRUPT

10842 JIPIR1+PIAL s

3104 IPJR2+PIR14P1A2

7146 JIPIRI+PIR24P IRL4P AT

17210 JPIR4+PIR3+PIR2P IR +P A4

37252 JPIR54PIR4+PIRI+PIR2+PIR1+FAD

77314 IPIR6+PIRSePIR4«P IRI+PIR2+P IRL+P [ AG

177356 JIPIRT+PIR6+PIRS#PIR4sPIRZ+PIRZ+P|R1+P]AT7

CLR (R4} 1CLEAR PIRG REGISTER

M%V BPIRVEC#2,@#P]RVEC JRESET PIRVEC TO HALY AT PIRVEC+2

CLR @H#PIRYEC+2

CLRB PRPSH

Hbv #6,0#1BJTVEC+2 sRESTORE 'Ty B!T TRAP YO RETURN

MOV #TBITYEC+2,P#TBLTVEC IVIA RTT IN TBITVEC#2

SCOPE

JCHECK MFP1/MTP1 INSTRUCTIONS



DCOKCD 11/40=11/45 CPU £ <CISER MACY11 27(655) 4=SEP=74 11153 PAGE 3107
DCOKCD START OF SECTlow

5291 B26246 B3I2737 14 22T 177776 MPI, BIT RUMaEPSY JKERNEL MODE?
5292 226254 @@1537 BEO ENDgP JYES EX}T TEST
5293 26256 010746 MOV PCinl§P)
5294 26260 €62716 ©0CO144 ADD #55%¢,(5p)
5295 026264 ©12637 992258 MOV (SP)+,@EMMVEC  ;SE; MEM MGMT ABORT VECTOR
5296 26270 205046 eLr w{SP) 1ICLEAR CMECK WORD
5297 26272 010693 MOV SP,R3
5298 26274 010346 Mgy R3ym(5P) IPYT ADDRESS of CHECK WoRD ON THE STACK
5299 926276 185737 @p2770 ¥ste SgMHON JCMECK IF MEM MGMT 1S ENABLED
5380 026302 9031423 BE® 13 FBRANCH IF OFF
5301 226324 B13737 177640 4177654 MOV eRUIPARD, FRUIPARS 1SET Up USER PAGE ADDR, REG,
8302 @26312 ©12737 0406806 177614 MOV #6006, 09U PDRS FOLT USER PAGE DESC Rté R/W UP & PAGES
5383 (26320 122737 0Oeo224 QP0764 cHPB #4,080PY, CP 1BRANCH zr 11/48
5304 226326 @pLl4p6 8k 13:
530% 226330 ©313737 172240 178254 MOV ®USIPARD, peSIPARS
5306 026336 012737 026026 172214 MOV #6086, %4SIPDR6 ISET SUPER PAGE DESC, REG,
5307 26344 062706 142000 1081 ADD W142008,SP JSET CURRENT MODE'S STaCK POINTER
5388 226350 @p3240 NOP
5309 226352 ©10746 18 MOV PCiel§P)
531g @26354 062716 gppp24 ADD *#3%w, (SP)
5311 226360 ©£12637 @PPA3D MOV (SP#%, PREMTVEC JSET EMT TRAP VECTOR
5312 226364 1Q4000 ENT JTRAP YO 33 BELOW
5313 226366 085266 @PE902 INC 2(8P) TINGREMENTY CHMECK HORD
5314 26372 Ppl41? BES 6g
5318 726374 194400 43 HLY JERROR] MFPlomTPl FAILURErFOR BETTER
5316 26376 089415 BR &S J18OLATION SUGGEST RUNNING MFP] D1AG, DCKTD/E
531, gp264gp ©PA24P 34 NOP IPSN=KERNEL, MODE,PREV USER OR SUPER MODE
5318 @26422 096506 i) Sp IGET PREV, MODES STACK PQINTER
8319 @644 006536 ] (3P JIGET DATA (AN ADDRESS) ON PREV MODE'S STACK
5329 p264z6 26576 popeoe MFPY .87 IGET DATA tw2) FROM PREV MODEJ ADDRESS
5321 26412 BpA24P NOR $SPACE AND PUSH ONTO KERNEL STACK
5322 ©@26414 01367 ene 45 1EAROR [F BRANCH TAKEN| SNCULO HAVE a4 ZERO ON THE STaCK
5323 g26416 @516 oM (8P} FCOMPLEMENT OPERAND
5324 226427 Q6636 MTP] *snle J1POP ORERAND OFF KERNE| BTACK AND MOVE
5325 1]T T0 PREV MODE'S SPACE
5326 g26422 Opeep2 RY} IRETURN TO INSY FOLLOWING ENT ABOQVE
5327 @26424 124400 551 wLY JERMORY MEMQRY MANG, ABQRT
5328 @26426 385837 177776 cLrB (YLEL $§ET PRIGRITY LEVEL BACK TC @
5329 ©26432 ©12737 @25244 B20258 631 MOV ®KTABRT  ORNMVEC lRE$TORE VECYOR
5332 226440 A12737 @pi8ié easdse Moy #SCEPTA o pEuTYES
5331 826446 012706 ©pES60 MOV #STKPYIR,SP JRESTORE STACK POINTER
;ggz 826452 184800 SCOPE
5333 JCHECK THAY MALY [NSTRUCTION TRAPS T0 4 (14/45),19 (11/42) IN USER/SUPER MODE
5335 26454 010746 HALTL1 MOV PCret§P) JGET CURRENT PC
5336 @26456 862716 0opE@E22 ADD #2%w,, (3P)
5337 p26462 ©11637 o00004 MOV (SP)PPERRYEC 3T CARQR TRAP VECTOR To 23 BELOW
5338 826466 012637 @P0010 MOV (SP)e, myREBVEC  1|0AD RESERVED INST TRAP VECYOR (11/48)
5339 g26472 0gegde HALY JSHOULD TRAP TO ¢ [N USER/SUPLR MODE
534p 026474 194400 151 HLt JERROR! MALT ABOVE PAILED IN USER/SURER MpOE
5341 226476 200404 B8R 35
5342 026500 010716 s MOV PSP JREPLACE RETURN PC WITW
5343 p265g2 @62746 ppeeesd ADOD A3%e,, (SP) JADDRESS OF 35 BELOW
5344 026506 082202 L34 JREYURN (To 33)
DCOKCD 11/48-11/45 CPU EyERCISER MACY11 27(839) 4SEPe74 11,33 PAGE 198
DCOKCD START OF SECTION ¢
5345
5346 26510 012737 225274 208084 3S) MOV FERRRY s o#ERRVEC IRESTQRE ERmGR TRAP VECTgR
5347 226516 812737 009264 SESReP MOV SRESERR e MRESVEC
;g:g 826524 104000 SCOPE
5350 JTESY THAY RESET S A 1NO®+ IN USER/SUPER MODE
53514 226526 000277 RESET4 ! 8SCC
5352 g253g 013700 177776 MOV ®#PER Ry IGET CURRENT PSW
5353 B26534 £08277 s
5354 226536 0085 RESET
5355 826548 023708 177776 cHp @4PEH,Rp BPHECK THAT PSW UNCHANGED BY RESET ABOVE
5356 224544 281401 BED et
5357 (26546 104408 WLy 1ERMOR! RESET CLEARED MODE BITs IN pgy
5358 26552 ©18837 177776 MOV RJ, #HPSK JRESTQRE PSW (FOR ERROR)
5359 926554 1040080 ENDCP}  SCOPE
5360
5361 026556 010702 oV PC:R2
5362 226560 Q62702 Q20012 ADD k
5363 226564 912797 201152 MOV Ekﬂc.vc 160 RELOCATE PROGRAM CODE
5364 p2657¢ @pL000 REL66) ,WORD
5365 16666666666666 LAsT AQDRESS of CoDE Yo BE RE|QCATED 66666666666
5366
5367
5368 “SBTT, STARTY OF SECYjoN 7
5369 v7777777777777 FIRSY ADDRESS T0 BE RELOCATEU 771717777
5370 2264572 010709 RELYT MO PCyRO 1GEY PC
5371 026574 Ba5740 YST = (RS) JIRO CONTAINS THE ADDRESS OF REL7
5372 @26576 010037 001010 MOV RB,@#TRSTAD ISAVE
5373 026602 B12737 Qpgecy o@EBive MOV ¥y, 085607 JSET SECTION #
5374 226610 024737 2P9166 JSR Pc:tlbﬂnlgr 3L,0AD DISPLAY BEC
5375 026614 013767 0p%172 201014 MOV ep0ISPLY,RELY7
5376 ©26622 810700 Hov Pc,RE }GET CURRENT PC
5377 226624 162708 026624 L] #,,R2 JSUBTRACT RELOCATION FACTOR
5378 226630 €108937 0201204 MOV RO+OWFACTOR }SAVE RELOCATION FACTOR
5379 226634 @108701 MOV PCyRY JSET NEW SCOPE PTR
338¢ JYEST SYACK LJMIT REGJSTER
5383 FTHIS YEST SWIFYS A '3 BT THROUGH AL 517 PGSITIONS
5382 0226636 B32737 0@40C0 APR764 STKLIMI BITY #KJOPY, g#0PT,CP WECK [F OPTION IS AVAILABLE
5383 peébdq BpiSi2 BEQ 191§ rExxT IF NOY AVAILABLE
5384 266486 ©12702 177774 MOV #5LRIR2 $GEY ADDRESS QF SYACK | I REG
5385 226652 085022 cLR (R2p+ JCLEAR SYACK LIMIT REG
5386 (26654 32712 gpgo2e Bl ¥7,(R2) JEXIY YEST IF 'Y! glY |5 SET
5387 026660 Q91194 BNE 1218
5388 026662 952712 0@C340 BlsS #3484 (R2) JSET PRJORITY LEVEL 7 TO PREVENT
5389 JANY JINTERRUPTS FROM QUCCURRING
5392 C26666 012700 goe4d MoV #4909, Ro $SET CHECK DATA
5391 c26672 0190842 151 MoV (] JMOVE YO STACK LIMIT REG
w307 peg74 222288 cHP TAND CHEEK RESULY
5391 226676 egl4egl BEQ
5394 226700 41p440P HLY TERROR1 STACK LIMIT DID NOT
5395 JLOAD CORRECTLY, CCRRECY RESULT
5396 1S IN RO

N
"

5397 226702 Ba63LL ASL RE JSHIFT 14 BIT LEFT
5398 24704 123372 aCt i3 ;LOGP UNTIL 1 BIT SHIFTS ouT



DCOKCD 1j/4p=11/ CPFU EXERCISER MACY1y 27(655) 4-SEPa=74 $1153 PAGE 129
DCOKCD START OF  ¢TioN 7

5399 926726 ¢ @42 cLR e{R2) JCLEAR STACK LIMIT REG
5408
5401 JTHIS TEST CHECKS THAT A PROPER 'RED! ZQNE vIgLATIQN QCCURS, NOTE THAT
5402 JND 'RED ZONE' VIOLATION WILL N7CU” IF IN YSER/SUPER MODES,
5403 $A RED 20NE® VIOLATION PUSHES THE CURRENT PSW,Pc ON A STACK AT 2 AND ¢
5404 FAND TAKES THE NEXT INSTRJCTION FROM THE PC IN [ OCATION4, THE INSTe
5405 SRUCTION CAUSING THE RED ZONE VIOLATION IS 'ABORTED!,
5406 22671p 812746 MOV PCyalSP} 3GET CURRENT PC
5407 26712 R62716 @0RB54 ADD #4580, (5P) 1FORM ADDRESS OF 4% BE| QW
5408 226716 0£12637 0ROGO4 Moy tSPy+,@4ERRVEC 3SET ERROR TRAP VECTOR TO 4% BELOW
5409 256722 P13737 177776 0080026 MOV @yPSH, A4ERRVEC*2 JRETAIN CURRENY STATUS ON TRAP
5¢1p 726738 918712 MOV PCy (R2) : JISET STACK LIMIT TG CURRENT Pg
5411 14400
5412 226732 @11206 MOy (R29+SP 3AND STACK PYR ® STACK LIMIT REG
5413 26734 P10603 MOV SP,R3 3SAVE STACK PTR
5414 226736 p163¢4 gpe336 MOV 336{RI}, A4 $SAVE MEMORY LOC CONTENTS
5415 $AT 'RED ZONE' BOQUNDARY
5416 226742 @327/ 140000 177776 glY #UM, @ PSH JBRANCH IF [N KERNEL MODE
5417 226759 8014903 BEQ 20s
5418 p26752 ©1B466 200336 NOV Ra4,B36(SP) JSHOULD NOT CAUSE TRAP
5419 226756 PRE47L -1 1p0s
5420
5421 4267608 0058656 090336 205 cLr 336(sp) iSHQULD CAUSE 'RED ZONE' TRAP
5422 P26764 104408 3$4 HLT ; JERROR] FAILED T0 TRAP
5423
5424 Q26766 032737 140000 0OPB02 431 BlY #ym, 082 JCHECK IF TRAPPED WHEN IN USER
5425 ’ +/3UPER MODES (2 CONTAINS OLD PSw)
5426 @26774 Bpipid 8NE 998 160 TO ERRCR CALL
5427 026776 B1B600 MOV SPIRO ISTACK PTR SHOULD = @
5428 @270e¢ ©£018131 ANE 99% 1GO 1O ERROR CALL 1F NOT @
5429 p27ee2 026304 @BO3I36 CM® 336(R3) R4 3CHECK THAT INSY WAS ABORTED
543¢ 227006 0010006 BNE 998 360 REPQRT ERRPR
5434 227010 085012 5§ CLR (R2) JCLEAR STACK LIMIT REG
5432 27012 01072% MOV PC:RS 3GET CURRENT PC
5433 927014 Q62705 177750 ADD #3%¢,,R5 JFORM ADDRESS OF 33 ABOVE
5434 227220 928516 cHP RS, {Sp) JICHECK THAT RETUYRN PC IS ON
5435 JTHE STACK (AT )
5434 927022 001406 gEQ 1908 JEXIT TEST
5437
5438 $ERROR
5439 227024 0835012 998 cLR (R2) sCLEAR STACK LIMIT REG
544p 227026 ©10463 0@R3II6 MOV R4sBI6(R3) JIRESTORE MEM LOCATION
5441 227932 ©9127p6 pgoSen MOV #STKPYR,SP ISET STACK PTR
5442 227236 194400 HLY JERROR!
8443 927042 012463 00PBI36 10083 MOV R4sF36¢tR3) JRESTORE MEM LCCATION
5444 27044 Pg5p22 cLr (R2}+ $CLEAR STACK LIM REG

5445 27046 012706 908500 MOV #STKPTR,SP JSEY STACK PTR
5446 227052 @42712 PBR340 :3{] #3489, (R2) 3SET PRIORITY LEVEL BACK TO 2
5447 27856 012737 @p5274 gaooed HOv #ERPRY, #SERRVEC JRESTQRE ERROR TRAP VECTOR
5448 227064 012737 0pEEG2 BBOB6 MoV #RY[ ) #RERAVEC+2
24;9 827072 184000 1015t SCOPE

45p

5451 :Hznogv MANAGEMENT REGISTER TESTS
5452 JPOR TEST » THIS TEST HRITES/READS A COMPLIMENTING BINARY

DCOKCD 11/49-11/45 CPU EXERCISER MACY1y 27¢(855) 4-SEPa74 11153 PAGE 110

ocokep SYART OF SECTiON 7
5453 BCOUNY PATTERN INTO ALL PDR REGJSTERS
5454
$455 27274 Q95737 POB764 kTPORT  TST O#ORT,Cp $EXIT TEST IF Ng k7T oPTloN
5456 227108 180124 RPL KTy
5457 @27102 105737 080770 TST8 ayHMOoN JEXJT TEST IF KY IS ENABLED
5458 ¢27186 9dpii21 aNg KT1
5459 27118 0127¢2 227316 MOV #p0RTBL,R2 JSET TABLE ADDRESS OF POR'S
5467 227114 R12705 1090368 MOV #108369 ,R5 ISET BIT MASK t1m145>
S461 227120 122737 Q08204 BEOT764 cHPB #4,080PT,CP $BRANCH IF 11/{5~
5462 027126 091005 BNE 1$
5463 227130 05067 DERED4 CLR 4(R2) . JTERMINATE TABLE“AY SIPORR
5464 527134 ppSpb2 gppp22 cLR 22(R2)
5465 a2714m 295205 INC RS JSET BIT MASK (131/48)
5466 g27142 012200 18t mov (R2)+,RP JGET POR ADDRESS
5467 727144 @g1423 BEQ 1905 ;:x;T ON 'g' TERMINATOR
5468 027146 812703 000910 284 MOV #8.4R3 Loor CoUnT (FgR 8 REGS)
5469 227152 995004 381 ctn R¢ J!NITIALIEE DAY4 TO BE WRITTEN
5475 927154 B4g5p4 451 BiC RS R4 JCLEAR NON.SETYABL( 81ITs
5471 £27156 810410 MOV R4 (RO} INRITE InTo PD
5472 027160 021004 cﬂ, (RP) R4 $AND CHECK DAYA READ BACK
5473 peyi62 weplpiz BNE 998 160 TO ERROR CALL
5474 227164 0051024 [ R4 tCONPkEMENT DAY
5475 (27166 2408504 sle R5,R4 JCLEA NON-SETTABLE BITS
5476 027170 B10440 MOV R4, (Rp) JWRJTE COMPLEMENT DATA INTO POR
5477 27172 02104 cMP (R2}, R4 JAND CHECK
5478 227174 01205 BNE 99% 360 TO ERROR CALL
5479 427176 2p5404 NEG R4 JSTEP DATA
S54s¢ g272pe 1po3ed BPL 43 JAND LOOP UNTI{ BINARY COUNT
5481 tFINISHED
5482 727282 895020 (11 CLR (RBy+ JSTEP TO NEXT REGISTER
5483 ;27294 077316 s0B R3,3% JUNTIL 8 REGISTERS ARE DONE
3484 227206 0RI755 BR 1$ JGET NEXT SET oF 8 REGISTERS
5485 27217 1g44p0 9983 HLY JERROR! INEORRECT DATA REAC
5486 $BACK FROM PDR, ADDRESS OF
5487 1PDR IS IN R@, DATA IS IN R4
s488 27212 POBTTS BR 5% ISTEP TD NEXT REGISTER
5489 227214 1p4ege 189S+ SCOPE
5499
5491 IPAR YEST = THIS TEST WRITES/READS A COMPLEMENTING BINARY COUNT
5492 IPATTERN INTO ALL PgR REGISTERS,
5493 @27216 812702 @27334 KYPAR MoV #PAaRTBL,R2 IGET TABLE ADDRESS OF PAR'S
5494 227222 0127085 170998 MOV #170000,R5 ISET BIT MASK
2495 927226 122737 008816 200764 cMPB #10,080PT,CP
5496 027234 Bp10C1 BNE 1$
5497 @27236 0@5805 cLR f5
5495 @27240 012200 181 MOV (R2})+,Rp 1GET PAR ADDRESS
5499 , 27242 £g1423 REQ 180§ JEXIT ON 'g! TERMINATOR
5500 27244 912703 000910 2% MoV #8. 1 RI JSET LOOP CQUNT (FQR 8 REGS,)
5501 27250 ©@50C4 33 CLR R4 JINITIALIZE DATA
5502 27252 48504 451 slc RS, R4 1ICLEAR NON<SETTABLE 8171S
5503 27254 212418 MOV R4, (RD) JWRITE INTQ PAR
5504 27256 221074 . cMP {R?) R4 }ANU CHECK
5505 327269 0p1P12 ANE 99% JTAKE ERROR EX17

5506 27262 995104 coM R4 JCOMPLEMENT DATA



ncoKeco
DCoKCr

55087
5508
5529
551¢
5511
5512
5513
5514
5515
5516
5517
5518
5519
552g
5521
5522
5523
5524
5525
5526
5527
5528
5529
5532
5531
5532
Sbuy
5534
5535
5536
5537
5538
5539
554p
5544
5542
5543
5544
5545
5544
5547
5548
5549
5552
5551
5552
5553
5554
5558
5556
5557
5558
5539
8560

DCQKCD
DCOKCD

5561
5562
5563
5564
5565
5566
5867
5548
5569
557g

8609
5610
5611
5612
5613
5614

11/40~11/45 CPy * (FRCISER
START 0F SECTIAN -
027264
227266
22727g
227272
27274
x27276

940524
010410
221209
oglees
2054024
1pp365

ee5020
277316
eRRA755

12730¢
27342
227374

327306 104498

42731
727312
p27314

20773
104000
2op4le

172300
177680
172208
172328
177620
172220
2eopep

#27316
$2732¢
927322
827324
£27326
z733¢
27332

227334
8273368
227340
g27242
27344
327346
227357

172340
177640
172240
172360
177648
172260
2pop0R

27352
927356
27369
227364
827378
ger3rd
az27ade
227426
227417
227414
027422
327424
£27430
727432
327436
g27442
227457
827452
p27454
g2746e

105737
01522
25937
BE5837
0063037
ee3937
122737
Pp1404
0P5a37
P95037
013746
013746
810746
062716
012637
213737
295008
a1@702
812703
014223

099770

172352
172348
1776580
177612
2B0004 PBO764
172258
172210
280250
290252

ogpo4p
020258

177776 @R@252

iegoeee

11/42=11/45 CPL EXERCISER
START DF SECTiON 7

827462 2035700

227464 004821

0827466 1044C2

27470 00451

P27472 043708 177776

027474 20300

227542 @@62p0

227502 B427808 177637

227506 82798 1g9@11

g27512 ©208037 177572

227516 29103}

327528 212700 827440

27524 020837 177576

227530 001924

227532 122737 0peQe04 2BB764
227548 903414

927542 ©127080 2008362

227546 1200837 177574

327552 @p1043

827554 ©412788 200023

d27568 120837 177575

B27564 ©Bg1086

227566 012700 027460

@27572 QpS728

327574 p2ggleé

827576 @@10al

227600 Qoloez

227602 184400

g276:4 210718

@27606 B62716 177654

227612 @poada

g27614 912637 gga25e

227620 012637 0pR250

@27624

27624 B10782

227626 062702 BeOO12

227632 Q12707 001152

227636 2poeen

g2764p 095037 og1024

227644 21872}

027646 EB32737 0Aez4ega 0anTA4
327654 Qele8

227656 @@d147 reesS56

327662 ©32737 geeizo 177564
027678 91374

7275872 Q412737 727746 2DOBE4
12772¢  €12737  0F2228 2008066

MACY1t 27(655%5)

slc
MOV
cMP
RNE
NEB
BPL
CLR
808
BR

HLT

581
99%;

10083

TABLES
PDRTBL) ,WORD

PARTBLY |

KTt

i$s

251

MACY11 27(6535)

TSy
gkt
KLY
(1]
;ABORT HERE
481 MOV
CLTY:]
ASR
sle
A00
CHe
BNE
Hov
cHe

3%

581

RT1
JENTER HERE ON ERROR

9981t LT

1g8s1
KTEX?!

REL?71 WORD

4-SEP=74 11153 PAGE 111
R5.R4 JCLEAR NONwSETTABLE 817§
R4 (Rp) JWRITE COMPLEMENY DATA
(RE), R4 FAND CHECK
998 ITAKD ZRRUR EXIY
R4 JSTEP DATA
45 JLOOP UNT] FINISHED
{(R2p+
R3.8%
18
JERRORY INCORRECT DATA REAC BACK
JFROM PAR, ADDRESS OF PAR IS IN
$R2., DATA IS IN R4
5s 100 NEXT REGISYER
KT1
& PAR TESTS ABOVE
KIPPR3
UIPDRE
SIPDRe SCHANGED TO '@7 IF 11/48
KDPPRB
UDPPRE
SDPDRe
@ ITERMINATOR
KIPARD
ULPARQ
SIPARQ JCHANGED YO '@' IF 11749
KDPAR®
UDPARD
SpPARD
[’ JTERMINATOR
OEMMON JBRANGH IF MEM MGMT NOT
KYEX JENABLED
GNP ARY ISET UP MEM MGMT REGISTERS
SxK1POR4 $TQ ABpRT IF A MEMORY
spUIPARY JREFERENCE [S MADE YO
#4UIPOR4 JADORESSES (VIATUAL) BETWEEN
44, 8%0P7,CP 14180BEB~117776 [N AL NODES
18
#ySiPARs
s451PpRA
SHMMVEC,w (SP) 1SAVE MEM MGMT VECTOR
®yMMVEC2,=(SP) JAND PRIORITY
PCirulSP) ISET MEM MGMY
#45-,,(8P) IVECYOR 10 4% BELOW
(SP e, ByMHVEC
SEPSH, PEMNYECe 2
RO JGLEAR ABORY INDICATOR
PC,R2 $SEY R2 AND R3 NOTE!
9189808 ,RY JTHE REF VIA R3 CAUSES THE
*(R3},(R3)e 1 ABQRY
4a8EPe74 311153 PAGE 112
Rp JBRANCH IF THE ABORT OCCURRED
1eh
JREPORT ERROR
1pes
eyPSH,Rp JSRO SHOULD CONTAIN

Rg JCAUSE FOR ABORT AND

L1 JA&SO WHICH SEGMENY
#1796374RD }WAS IN USE WHEN ABORT
¥10p08414RD JOCCURRED,
RE+ #RSRE
993
#25aRp JGET ADDRESS OF INSY TKAT ABORVED
Rg,e#sR2 JTHAT ABORYED
993
w4 ,0¥0PT CP
5%
#3624R0
Rp, ®p SRy 1SRy (437/45) CONTAINS REGISTER
995 FMODIFICATIONS MADE
#23:RO
Ry #xSAgay
998
#28,RD
(RB) JRO®ADDRESS OF JNST FOLLOWING ABORY
2.;(5?! 138
9

JRETURN

JREPORYT ERROR
PCasSR?
#3%=,,(SP)

IRETURN
(8P e, @yMMVEC+2 JRESTORE ARORT VEGTOR
(SP ), ®gMMVEC 18 PRIDRITY,
PC.R2
#12,R2
#RELOC, PC 160 RELOCATE PROGRAM CODE
[}

17777977777777 | AST ADDRESS oF CoDE To BE RELOCAYED 77777777777

VSBYTL

SCHECK TYY [NTERRUP

TYYCHKI CcLR
MOV
154
gNE
JMR
BlY
BNE
MOV
MoV

1%1

TELETYPE & CLOCK TESTS
]

S ¥FACTOR

PCiRL

#TTAPY; 2¥0PT OO BOANCY [T CONSCLL TTY AVAIL
13

ARBFIN JJUMP IF NOT AVAJLABLE
#1¢@,0%71PS JCHECK [F TTY 1S READY

=6

#3%,e4TPVEC tSET TTY INTERRUPT VECTOR
#20Q,B¥TPVEC+2 JPRIDRITY LEVEL 4 ON INTERRUPT



DEAKCD
DEOKCD

5615
5616
5617
5618
5619
562p
5621
5622
5623
5624
5625
5.26
5027
5628
5629
5430
5331
5832
5633
5634
5635
5636
5637
5638
639
5640
3641
3642
9643
5644
5645
5646
5647
5648
q649
5650
3651
5652
9653
9654

2656
5657
%658
5659
%660
8661
5662
5663
8664
5665
5666
85667
5668

0COeKCD
DcoKep

8669
5670
5671
5672
5673
5674
5675
5676
5677
5678
5679
5682
5681
5682
5683
5684
5685
S56g6
5687
5688
5689
569¢
5691
5692
5693
5694
5695
5696
5697
5698
5699
s702
5701
5702
5793
5784
5785
57¢6
5787
5708
5709
571¢
5711
5712
5713
5714
5715
5716
5717
5718
$719
$72¢
$721
£722

11/42=11/ ~ £P!) EXERCISER
TELETYPE CLUCK TESTS

227726 ¢ 2767
327714 1 7737
227722 1°'5737
227726 10375
227738 016237
227734 @29pcl
B27736 9220440
227740 PP6337
¥27744 02pee02

227746 122777
£27754 201020
827756 E€P6337
227762 052737
227770 R13746
027774 04767
2308006 00752
230092 B52737
£33018 295267
238014 0@2202
230016 117737
330024 B@l745
338226 0p5227
a30e3¢ @gopoR
238032 odgreel
030034 920015

430040 010761
230042 012737
c30250 912737
@38056 012737
233064 012737
930872 832737
230100 891407
238102 012737
230118 912737
238116 0DeR415
v38120 ©32737
230126 BpPL56R

238139 212737
330136 012767
230144 D12767

23@152 132737
239160 801143
230162 032737

230034
728110
177564

177564

177564

seav12

177564
2093492
177776
152564

0100
ogce14e

oeos06

o02015

2328350
232400
220300
092328
oe2000

opredz
32810,

sp1008
agoi0e

177546
282240

009028
208100

Pee114
177366

p0B054

177776

177564

177566

000109
2p01e4
200102
008126
oenTs54

172542
172548

eoer64
177546

200104
P80174

177778
177572

1174811745 CPU EXERCISER
TELETYPE & cLOck TESTS

232178 021137
2309172 ©32737
038200 BB1374
230202 112737
c30216 152737
239216 188374
332220 013767
232226 012737
©33234 BpS@27
232236 Pr8ooe
¢3g24g D00240
230242 0p0242
230244 ©pO242
238246 113700
£3925¢ 172548
c3p252 100375
230254 020240

©3a256 @12737
230264 ©13737
Z3IM272 125037

230276 ©@22767
230324 021455
230306 1pd4p0
(3031 0¢P453

«33312 42737
730320 E£C6367
32324 eede02

w3326 ©25267
39332 12737
33342 ©12737
V309346 873414

430350 825267
£33354 012737
132362 032737
$3037¢ 0¢1402
£3n372  PC5037
30376 Bprege

34408 075267
32404 €12737
3412 012737
133429 @32737
c32az6  Crla@2
IMIC LrSe37
34434 2("er2

30436 i .000

080120

202322
opo108

260064
230312

230326
200108
177776

egood2

2pe120
177712

177704
238358
230400

150420
2090108
209100

177546

150372
290100
200101
72129

172548

177564

177776
177564

000210
290064

220100
op0104

177732

177564

202100
ageia4

177546
177570

172542
172540
177579

MACYL1 27(655)

2%t

3%

4391

534
MSG}

NULLST

MOy
MOVB
TSTB

BEO
INC
KORD
RT1
AsC1Z
EVEN

4~5EP=74 (1153

#ULLS 1 MSG
a4SG, aNTPB
8#TPS

o

*#TPS

KWid
a3TPS

#12,®456

45

*4TPS
#PRTYT, M#PSK
®EPSH ;7 (SP)
PCyoTYPE

#1009, 88TPS
MSG

eMSGe¥*TPB
23

(pCie

e

<15>448><15>

PAGE 143

JADORESS OF MESSAGE TO BE TyPPED
JTYPE FIRST CHARACYER CF MESSAGE

$SET 1E BIY IN TTY CSR REG
JWALT FOR FIRSYT INTERRUPT

JCLEAR IE BIT

JCHECK IF CHARACTER IS < %>

IGLEAR IE B]T
$SET PRIORITY LEVEL 7
JPUSH PSK ONTO STACK

)SET lE BIY
JSTEP POINTER

JTYPE CHARACTER
JBRANCH IF TERMINATOR

JISET_MSG To NEXYT CHAR ADDRESS
JCONTAINS ADORESS OF CHAR 10 BE TYPED
SRETURN

JCAR RET,SPACE,CAR RET,

JROUTINE TO TURN ON KW1i=P OR KWilwl LINE CLOCK IF AVAILABLE

KWi1y

103,

MOV
MOV
MOV
MOV
MoV
BIT
BEQ
MOV
MOV
B8R

BlT
8EQ
MOV
MOV
MOV

PCyRY
SLKSRY, ¥, KVEC
#PLKSRY , #EPLKVEC
#380,0WLKVEC*2
#3080, 9¥PLKVECS2
#PLKOPT ,@#0PT,CP
198

#2,@#PLKCSB
#1083, ##PLKCSR

$

1
¥LKOPT, @#0PT,CP
ARBEX

#1002, 0% KS
#LKS 69
#NOP, 9%

$LOAD INTERRUPT VECTOR
JFOR KWil=| & KW11-P C_QCKS
3SET PRJORITY LEVEL 6 ON INT,

JBRANCH IF 'P! CLOCK NOT AVA{L

;LOAD COUNT SET BUFFER
JSET 1E,1P0KHZ AND GO BITS

JBRANCH IF 1Lt CLOCK NOT AVALL
}SKIP PRJORITY ARBITRATION TEST
JBELOW ]F ND KWila| OR KW11-P
ISET 1€ Bly

JROUTINE TO CHECK PRIORITY ARBITRATION LOGIC

SJTHE SELOW TEST WILL INHIBIT INTERRUPTS ON LEVEL 6 AND ABOVE (LOCKING
JOUT YHE LINE CLOCK) ANp TWEN SET UP THE TTY T0 [RTERRUPT, NEXT THE
IPRIORITY LEVEL WILL BE SET TO @ ALLOWING INTERRUPTS IN WHICH CASE

3THE LINE CLOCK (AT LEVEL 6) SHOULD INTERRUPT BEFORE THE TTY (AT LEVEL 4),

151

pITe
BNE
el

MACY1y 27(855)

281

383

431

5814
631

I 1

9%1

LKSRV

i8¢

pKWilwP
PLKSRy}

151
TPVECH

BNE

304
ok
MOVE
[:38:]
BPL
MOV
MoV
cLR
“WORD
NOP
NoP
Nop
MOVS
""WORD
BpL
NOP

wev
cLRB

che
BEQ
HLT
RR

slc
ASL
RT1

INC
MOV
MOV
8R

INC
MOV
RIT
REQ
CLR
RT]

#28, 04PSW
ARBEX
#108,99SuHR

4-SEP-74 11153

ARBGX
#108,0%7pS
2%

#2309, 0#PSH
#109,e87PS

33
@#TPVEC, , TPVEC
#73,8%TpVEC
(PCy+

"]

@(PC)#,RE
PLKESR
58

#8%,08 KVEC
edLKVEC,a#PLKVEC
84PSH

#2143
ARBFIN

ARBF Iy

#100,0#1P5
45

43

# KSRV, a#LKVEC
#PLKSRV, 8#PLKVEC
PLKSRY

LrIgKs
#1790, 0L KS
4182, 8¥#SWR
1s

O3LKS

INTERRUPT SERVICE

INC
4oV
0V
alt
=EQ
°LR
DY!

WORD

PTICKS
#12p,0¥p KCSB
#1013, @¥p KCSR
#190,@#SHR

1s
®4PLKCSR

e

SEXIT YEST IF 'T EIT SET
JBRANCH IF USER WAS DESLECTED

PAGE 114

1CLOCKS

lHAéT FOR TTY To BE NOT
s BUSY

ISET PRIORITY LEVEL &
3SET IE BIY

3AND WAIT FOR EADY
JSAVE TTY VECTOR

JSET TTY VECTOR

JCLEAR CHECK WORD

IGET CLOCK STATUS g BRANCH IF READY
SCONTAINS ADDRESS OF |, OR P CLOCK STATUS REG,

JAT THIS TIME BOTH THE CLOCK
JAND THE TTY ARE READY TO INT
JISET CLoCK VECTOR

JSET PRIORITY LEVEL @

3JCHECK YHAT THE CLCCK
38 TTY INTERRUPTED IN
JTHE PROPER SEQUENCE

ICLEAR IE BIT
JSHIFT INDICATOR
SRETURN

3ISET CLOCK VECTORS
$FINISH SERVICE (NCTE! CONTAINS NOP IF No P CLof

5 INCREMENT CLOCK TICK CQUNT
SCLEAR READY

3BRANCH 1F USER DESIRES T0
3KEEP CLOCK ENABLEC
$DISABLE CLOCK

$RETURN

JRE~ENAB{E KWli=p



nCQKED
TCOKCD

5723
5724
572%
. 5726
5727
5728
5729
5732
5731
5732
5733
5734
573%

DCOKCD
DEOKCD

5736
5737
5738
5739
574¢
5741
5742
5743
5744
5745
5746
5747
5748
5749
5750
5751
5752
5753
5754
5758
5756
5757
57%8
5759
576@
5761
5762
5763
5764
5765
5766
5767
5768
5769
5770
5771
5772
5773
5774
577%
5776
5777
5778
5779
578¢
5781
5782
783
5784
5785
5786
5767
5788
5789

14/40-11/45 CPy €
TELETYFE & CLOCK

. 3d44¢
2308446
39454
233462
#3470

230472
330508
a3es5e2
233519
238516
£30524

213737
242737
912737
212737
1040080

232737
Bgi141l
012737
©12737
©52737

ST8

AL 436
L]
232358
232408

201000

230350
200308
7081008

RCISER

208064

177564
oeeide
poB104

208764

peaied
ogain2
177546

11/4P=11/45 CPy EXERCJSER
TELETYPE & cLOCK TESTS

832524
2306532
233534
23542
23355¢
838556
a30562
23a857¢

238572
elaeee
830682
238424

830676
830612
230614
23es1é

83062¢
832624
830626
832632
a3064g
930644

53@646
B3N654
233656
©30660
© 39662

233664
238670
73672
rlaere
v3a74a¢
J3Aa7a4
234706
132712

32716

232737
2015006
212737
812737
112737
125937
#12737
000467

832737
293002
184400
POP46)

185237
2p1002
14408
200418

1r5737
221005
105037
0812737
295237
oegod2

832737
203003
104408
og8746
092426

113746
201413
121637
sgies?
195237
oRivLs
195237
125037
zoe410

epeedy
838572
2908400
ogeeoy

aee7?
20910

108200

220774

177552
200774

330646
17755¢

1082490

177552
2082778
aparTe

702778
"Ry

2EB766

epgeere
a9ver2
209778
177350

177550

2ee870

177530

MACY11 27(655) 4-5EP-74

ARBFINy MOV ag, IPVEC, paTPVEC
Bic #1080, 0¥TPS
MOV #LKSRY, 0¥ KVEC
MOY SPLKSRVya#PLKVEC

ARBEX) SCOPE

JTURN ON kWiiw, CLOGK IF BOTH ARE AVA]
BlY ¥LKQPT, @#0PT,CP
BEQ is
MOV ‘LKSRV:l#bKVEC
MOV #3800, e KVECe2
Bis #108,08KS

18

MACYLL 27(835)

3JHIGH SPPED READER JESTS

11153 PAGE 115

JRESTORE TYY VECTOR
ISFT CLoCKk VECTORS

LABb[
JERANCH 1F NOT AVAIL

$SET VECTOR
JAND PRIOJTY LEVEL 6 ON INT,
ISET JE BJY

4~SEP+74 11173 PAGE 116

JT0 RUN TEST LOAD PAPER TAPE TEST LOOP (A BINARY COUNT PATTERN) INTO

JREADER ANO ENABLE READER,

JROUTINE To SYNCHRONIZE READER, YHE RQUTINE READS DATA UNTIL A 2 CHARw
JACTER I8 POUND AND THEN SWIYCHES THE INTERRUPY TO YHE REACER SERVICE

JROUTINE BELOW (PRTST}
BiT

#pROPY . A¥OPTIONS
BEG PREXIT
MOV #PRSTRY ®yPRVEC
MOV 4400 ##PRVEC, 2
MOyB #1184pROAY
CLRB ®4PRSYNG
Mov #1083 ,09PRS
BR prExty
PRSTRy) BT #1202002,08PRS
a6y 1s
HLY
BR PREXIT
18 1NeB agPRSYNG
BNE 23
HLr
BR 38
2% 1sT8 ®¥pRE
BNE 3s
cLrB SyPRSYNC
MOV APRYSY, 6#PRVEC
38 INC SHPRS
AT}

$HIGH SPEED READER TEST,

ICMECK IF READER IS AVAILABLE

1SET INTERRUPT YECTOR
1SpT PRIORITY LEVEL 4
1144 FlnsT DATA CHAR
JINITIALIZE SYNC CCUNT
1S¢T READER ENaBLE & €
JCONTINUE TEST

1BRANCH IF READY & NO ERRQR

JCOUNT A MAXTMUM OF {28, NON
31'@' CHMARACTERS

JERROR| MORE TWAN 128 NON @
JCHARACTERS DETECTED

1BRANCH IF A NoN @ CHARACTER

JRESET SYNC

18T VECTOR 7O TESY
JSET READER ENABLE
IEXIT INTERRUPT

JROUTINE READS EACH CRARACTER FROM TAPE EXPECTING YHE CHARACTER Y0 BE
74 GREATER THAN LASY ONg READ UNTIL A S#ERQ CHARACTER S READ, WHEN
JA ZERD CHARACTER 1S READ THE TEST ALLOWS UP TQ 128, @& CWARACTERS T¢

JBE CONSECUTIVELY READ BEFORE

PRTSTT gIT #1092p0, PIPRS
134 13
HLY
ST =¢{SP)
BR 1028
15 MOVB ®HPRB,~(SF)
BEQ
CNPB  (SP),@#pPRDAT
BNE 293
INCEB @agPROAT
BNE 1288
INCB @¥PROAT
CLRB S¥PRSYNC
"R 1228

A 'L' CHARACTER 1S FOUND,

JBRANCH IF READY & NO ERROR

$ERROR] ERROR BIT CR NOT READY
1PUSH FAKE QHAR ON STacKk
JEXIY vIA 10208

J1GET CHARACTER REAC
JBRANCH IF A 'a!
JBRANCH 1F INCORRECY OATa READ

JSET NEXT CHARACTER

JBRANCH IF NOT 'p!

IMAKE NEXT CHAR TO BE A '1'
JINITIACIZE SYNC CCUNT
JEXIT VIa 1p08S



sgOKCp  11/42-11/4% PU EXERCISER MACY11 27(655) 4-SgPn74 11153 page 117
2CAKCD TELETYPE & LUCK TESTS

579¢ 938720 12¢ 7 @BOPBL @B8BTIS 28 cMPB #1.0#PROAT JCAN ONLY READ A t2v BEFORE 4 '1!
5791 30726 021 73 BNE 998 :
5792 ©30730 105237 200774 INCB #4PRSYNC FCOUNT MAXIMUM OF 28 '@' CHARS
5793 @32734 901501 BNE 10803
5794 £39736 1@4400 9981 HLTY JREADER DATA- ERROR
8795 238740 095726 ) 18881 TST (5P}~ 1PQP DATA READ
5796 g3g742 9p5237 17755p INE ##PRS 1SET READER ENABLE
5797 230746 092002 RT! SEXIT YESY :
5798 :
5799 23g750 PREXIYT!
ICOKED 11742=11/45 CPU EXERCISER MACY11 27(655) 4-SEP=74 41153 PAGE 118
5ceKcp  TELETYPE & cLOck TESTS
5809 ¢36750 034767 Q00232 ENDI JSR PC,STHM $G0 START RELOCATING ABOVE 28K
5801 239754 012737 025274 200884 ENDLI MOV #ERQRY s @HERRVEC
=892 238762 935837 177776 cLR *aPEW JCLEAR MODE BITS IN PSW
5803 230764 084767 151548 JSR PCyGLRTBIT $GO CLEAR 'T' BIT [F SET
%004 odg773 012706 Sasé0p Wov  #KPYR,Sp ISET KERNEL STACK PTR
5805 232776 232737 00400 908754 BlT #TTQPY10#0PT,CP JBRANCH IF nNo CONSOLE TTY
5806 23{7¢4 0P1433 BEQ 13
5807 231£26 032737 990188 177564 alt #100,0#TPS $CHECK [F OUTPUT DEVICE 1S BUSY
5828 231014 ©@1374 BNE It 11S AVAILABLE
5809 03if16 105737 177578 1878 C4SHR JDELETE ENO OF pAss TYPE OyY IF sw?=@
5813 34022 100024 BPL 18 JBRANCH IF SW7 1S DOWN
5811 231224 016702 147758 MOV ICNT,R2 JGET PASS COUNTY
5812 £31030 004767 151636 JSR PCIENYDAT JCONVERT Tp ASCIZ STRING
5813 93{034 012702 0Q3076 MOV #D1§17S+2,R2 3IGET ASCI! VALUES
5814 @p3ieda @12703 pp3S74 MOV #PASSES,R3 JAND MOVE THEM INTO MESSAGE
5815 @31044 012704 893750 MOV #pASSNO 4R 4
5816 031050 £11223 MOV (R2pr R3¢
5817 231852 912224 HOV (R2B4; (R4) ¥
5818 23ip54 911223 MOV (R2d, {R3)e
5819 ©31056 212224 NoV tR2)*%, [R4)*
582p P31060 012737 0803642 03IB03D ngv #SUCCESS,#4MSG  JPASS MESSAGE ADRS TO TELETYPE SERVICE
%5821 ©31066 @52737 pEOLPD 177564 818 #100,@#7PS ISET € 81T
5822 v3{P74 Ba5267 147720 153 NG ICNY
5823 231100 116700 147668 MOVE OPTCRyRY $GET CP TYPE
5824 23{1¢4 026067 032252 147666 cHp PASTAB(RE ), ICNT JCHECK IF END OF TEST
5825 231112 @pi002 BNE 28 JBRANCH [F NOT AT END
5826 ¢31114 0COB167 200776 MR DONE
8827 €31120 @16702 147654 F11] Mov ICNT Rz IGET PASS COUNT
5828 231124 006302 ASL R2
8826 731126 P46902 032226 slc CpPASS(@)R2 'kl"lT PASS CQUNT TQ 8-6
$830 31132 912737 000016 0BV0014 MOV #16a0p14 JRESTORE VECTOR FOR RTT TEST
$331 g3ilsp 0p5p37 opopis cLR LI1N) ICLEAR T BIT TRAP ADDRESS
%832 231144 113737 201451 001138 Move @RIYCONT+1,0#1TCNT 1RESET ITERATION CCUNT
%833 931152 016216 032206 MOV PSHTAB({2)31¢SP) JPUSH NEXT PASS PSW ON STACK
5834 231156 032716 opop2e alr #20,(5P) IWILL 'T' 81T BE SET ON NEXT PASS?
5835 031162 201406 BED 3$ JBRANCH IF NOT
5836 o3{164 112737 200PR1 ©@C1150 Move #1,0#)TONT ISET ITERATION COUNY = 1 FOR !'T' BIT
5837 ¢3i172 ©16737 poRedd 009016 MOV RT1 §, ##16 JSET 'TY BIT TRAP TO RETURM Y[a 16
5838 ~3i209 012746 008644 38 MOY #START2;2(SP)  JRESART PROGRAM AT START2
5839 23{204 900006 RYI1:  RTY JRESTART PROGRAM AT START2 WITH NEW PSW
5849 J(FAOM TABLE BELOW)

5844



DCOKCD 11/4@-11/45 CPU £ ZRCISER MACY1Y 271(455) 4-SEP-74 11153 PAGE 119
DCGKCD STMM ROUTINE

5842 “SBTT, STMM ROYTINE
5843 JROUTINE TO SET UP MEMORY MANAGEMENT TO RELOCATE PROGRAM CCDE ABOVE 28K
5g44 331266 @@5737 202764 STMMI  TST ®#0PT,CP JCHECK FOR MEM MGMT OPYION
5845 031212 1p@4C1 aM1 2s JBRANTY | AVALLABLE
5846 @312i4 @g0227 181 RTS Pc JRE (JERN
584
5%43 v3i216 032737 Q91828 4177578 28y 8l #1080, P¥SWR 3BRANCH IF sw@9 Is » ¢
5849 p31224 0p1406 BEG 33
5850 @31226 932737 pipede 17757@ -1 54 #10022,925UWR JJMP IF NO RELOCATION ABOVE 28K
5851 31234 J91010 aNg 45 F1E SW123P & SW9sl
5852 31236 £50187 00614 JMp ENONM JEXIT
5853 231242 32737 212008 177578 381 BIY 219890, BgSHR 3BRANCH IF SWips@
5854 23,250 @@1402 BEQ bt
5855 Q31252 Q0167 022600 JMp ENDM
5854 231256 013727 177776 431 MOV ®4PSW, (PC)e JSAVE 0D PSW
5857 @3i262 OdpRo0w OLDPSWI ,WORD
5858 @3i264 812737 @ee2d@ 177776 MOV #PRYY 4, p¥PSW 3SET LEVEL 4 & KERNEL MQDE
5859 @34272 0p4767 151234 JSR PC,ELRTBIT 3CO CLEAR 'Y BIT [F SEY
5860 p31276 812700 877426 MOV #77406,R0
5861 231302 010037 172360 MOV RO+ 8¥K1pDRO JSET KIPDRE,1:8 7 R/W UP 4K WORDS
5662 @3{386 019837 172382 MOV R@,e#KIPDRY
5863 931312 @10037 172304 MOV R@, 82K I1POR2
5864 313186 212037 172306 MOV R@,e#K1PDRY
5865 @31322 9810937 172316 MOy RE,@XKIpDR7
5866 31326 ©@p5837 172340 cLR ®gK1PARD
5867 . .7.332 ©12737 2082088 172342 MOV #200,0¥K]PARY
58u 13134 216737 700442 172344 MOV NEXPAR ) ##K]PAR2
5869 31346 M13737 172344 172346 MOV egK{PARD, P4K]PAR3
587¢ @31354 062737 720208 172346 ADD #2082, 0#KIPARS
5871 ©831362 012737 177608 172356 MOy H177600,00KIPART
5872 @3{37¢ 205046 CLR ~(5P)
%873 g3i372 032737 piipog 177579 BIY #1100 @¥#SWR ]
5874 @31400 ©@1006 BNE 1$
5875 2331472 122737 200010 0280764 CHPB #10,840pT,CP
5876 031410 @gi202 BNE i$
5877 031412 012716 #g2e20 MOV #20,(3SP)
8878
5879 231416 010837 177620 151 MOV RO, @8y [pORD JISET UP USER MEM MGMT REGS
5880 23{422 @19037 177622 MOV R 02 IPORY
5881 g31426 210837 177416 MoV R3, a8 1pDRT
5882 @31432 16737 002358 177648 MOV NEXPAR 0¥y IPARD
8883 23144 P13I737 177640 177642 MOV SpU]PARE, PRUIPARY
5884 31446 842737 000200 177642 ADD #1208, e8I PARL
5885 33454 013737 1723%6 177656 MOV S¥X{PART , PBYIPARY
5884
5687 931462 122737 0200024 082764 cHPB #4,0%0PT,CP JBRANCH IF AN 11/40
5888 @3i477 0p1424 BEQ 3s
58089 Q31472 @108837 172200 MOV AP, #aSIPDRE 1SET UP SUPERVISOR MEM MGMY REGS
5899 931476 018937 172202 MOV R@,e¥S1pDRL
5891 931502 012037 172216 MOV R, #Ng1pORT7
5892 (31506 ©B16737 0@0274 172240 HOV NEXPAR,##S]PARD
5893 @31514 B13737 172240 172242 MOV PUS{PARD, SHSIPARY
5894 931522 ©62737 0e0200 172242 A0D #200,0%51PARY
5895 31532 013737 172356 172256 MOV @ g {PART , n4SIPAR?
DCOKCD  43/48=11/45 CPU EXERCISER MACY11 27(855) 4«SEPw74 11133 PAGE 20
DCAKCD  STM™ ROUTINE
5896 031536 011637 172516 MOV (SP) ##SR3 JSETUP SR3
5897
5896 @31542 895726 35 1St (SPy+ JPOP STACK
5899 231544 Bpo240 NOQP
5902 031546 ©12737 @eeely 177572 MOV #1+08SRp JENABLE MEM MGMT (PROG IS IN KER MODE)
5901 31554 185237 Q00770 INCB SHMMON JSET MEM MGMT ON IND a ON
5902 03{560 @p4767 153432 JSR PCsLODIgP $LOAD DIspLAY REGISTER
5903 331564 P413747 2@5172 0BRA576 MOV ®x0{SPLY,ENDTAG JAND ALSO AS LAST WORD XFEWED
39p4 @31572 @12737 032054 000204 MOV HENOMEM, @FERRVECISET TIME OUT TRAP VECTOR
5905 @3i62¢ 012792 942000 RETRY} MOV #4P@0d,R2
5906 @31604 Bp5p00 CLR R@ JDATA WILL BE RELOCAYED FROM
5907 JADDRESS [N Rg T0 ADDRESS IN R2
5908 @31626 012704 0332372 MOV MENDTAGH2Z ) R4 JGET ® oF BYTES Tg RELOCAYE
5909 @3i612 0310203 MOV R24R3 JGET 'YO' ADDRESS
591p @g3i614 260403 ADD R4 ¢R3 JFORM LAST 170! ADDRESS FOR RELOCATION
5911 0631616 0810213 MoV R@)4RI) 1CKECK &F suFflcaﬁnY MEMORY AVAy| ABLE
5912 931620 9812737 805274 @PBO04 MOV RERART, pwERRVEC ;RESTORL ERROR TRAP VECTOR
5913 aaibzb 032737 pQR040 177578 alY #48,P¢SKR JICHECK I¥ ALL DEVICES DESIRED FOR
5914 @31634 0piee7 BNE 11s IRELOCATION ROUND ROBIN SYYLE
5915 @31636 032737 000018 177570 Bly #18)0834R JCHECK IF A DEVICE IS SpECIFIED
8916 031644 02p143} BEQ 1s
5917 31646 113737 177578 @ea7sy MOVE ®4SWR  ®yDEV #GET SELECTED OEVICE
5918 @31654 02p5p46 1151 cLR «(5P) JCLEAR WORKING LOCAT]ON
5919 231656 ©137p2 172344 MOV S4KEPARZ, R2 3FORM ADDRESS FOR READ DATA
5920 831662 296302 ASL Rg JSHIFY KIAPR B17S T0 FORM
5921 031664 006302 ASL R2 118 B]Y PHYSICAL ADDRESS
8922 B31666 296302 ASY R2 JIN R2 AND TOP OF STACK
8923 ©831670 906302 ASL Re
5924 B3i672 Pp63L2 ASL R2
5925 @31674 Rg6116 ROL (SP}
5926 53%676 8g8302 ASL R2
%5927 @a3(72¢ ©@6116 ROL (sPd
5928 @#31702 @06316 ASL (SP} JPOSITION £A B1TS AT
5929 @i 7p4 @p6316 ASL (P} 1BIT POSITION
5930 @3.726 206316 ASL (P 14 AND B
5931 034710 Meagg ASL (SP)
5932 g3i7iZ 112637 pgp762 MOVE (5P3e , ®2EABLY JAND SAVE IN EABITS
5933 31716 @g4737 921428 JSR PCs@¥[QDEY 3Go RELOCATE OAYA VIA /g CEVICE
- 8934 p3{722 1p2203 ave ia$ J1BRANCH IF NO ERRORS
5935 a31724 012702 p4p00e MOV #4p9PRR2 IRESTORE 'T0' ADORESS
593¢ 31732 012@22 151 MOV (RDP¢, (R2)+ JRELOCATE PROGRAM CQDE Tp ADDRESS SPECe
5937 JIN R2/KIPARZ
5938 234732 020302 cMP R3sR2 ICHECK IF AT LAST ADDRESS
5939 g3iz3dé @pi3rs BNE i3
594p 31736 R1€302 108%; MOV R3«R2
5941 31740 012723 ¢p102@ MOy #1928 ,R3 ;DO NOT CHECK FIRST 1809 (8) LOCATIONS
5942 31744 024042 2%1 cHP “(RD},~(R2) SCHECK THAT DATA WaAS RELOCATED PROPERLY
5943 3iv46 @gi4ss HEG 33
5044 23{75¢ Q@4737 gezs502 JSR PLrERSAVVAL G0 SAVE APPROPRIATE VALUES
5945 931754 104420 WLY JERROR! DATA NOT RELOCATED PROPERLY
5946 jRB® SOURCE/R2=DEST ADORESS
5947 @317%6 228803 3851 cMP REIRI JBRANCH IF NOT AY _AST ADDRESS
5948 231760 @137} sNE 23

5949 231742 142737 7p2p12 200772 eyn 412,840gVID 1RRANCH [F £9BAR ON RELOCATION



DEOKCD
DCOKCO

595g
5954
5952
5953
5954
5955
5956
5957
5958
595¢
5960
5961
5962
5963
5964
5965
5966
5967
5968
5969
597¢
5971
5972
5973

DCOKED
DCOKCD

5974
5975
5978
5977
5978
5979
5980
5981
5982
5983
5984
5985
5986
5987
5988
5989
5990
5991
5992
5993
5994
5995
5996
5997
5998
5999
6809
6004
6807
6203
6004
6885
6006
8007
éees
6289
681¢
6611
6p12
6013
6014
6015
6016
6817
6218
6019
6020
6021
6022
6023
6024
6g2®
602¢
6827

11/42~1174 "PL

STMM ROUT]

331770
03{772
231776
232002
232006
232p1p
832216

232024
232¢3¢
232334
23204
232044

832046
a3zese

arc $
10 237
3¢ 237
86727
2poa09
813737
213737

212706
205837
216746
212746
2ae8c2

epe242
ope137

EXERCISER

220787
200772
1112

172344
172346

agosLe
177776
177222
p32p46

205644

17234
172342

11,42-11/45 CPU EXERCISER
STMM ROUTNE

232254
¢32238
2932262
332270
832772
232276

432108
232106
p32112

232116
632124
832126
832132
232136
232147
332142
32146
232150
832152
232156
832160
232164
e3217@
832172
032174
232176
932200
232222

832206
832212
632212
232214
c32216
33222¢
232222
232224

23222¢

222626
ep5837
122737
291402
2e5037
802249

212767
195937
0137

0232737
201374
185037
145737
190375
2g500@
1627080
2pL375
2p2ecs
185737
1p09¢2
2p2p24
843702
21404
0g4712
BE0240
2008249
Rp0240
gge137

20800
292020
140000
142020
144990
144022
2440870
744020

177774

177572
228004

172516

201600
208770
830754

oeRA1Re
177566
177564
[L1.F]5%
177570

032338
280042

205620

208764

177728

177564
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BEQ RETRY

1NeB eyDEY }STEP TQ NEXT DEVICE

cLR BYOEV]D 1SET DEVICE IND = CP

ADD #4B,(pCy+ 1e*Ep NEXT VALUE FOR KIPAR1
NEXPARI ,WORD 2 IwONTAINS NEXT VALUE FOR KIPARg

MOV QK P AR2, KK IPARD

MOV B¥KIPARS, #¥K IPARY .

1SRN e R R R R RGO R SR R R RS R RN IR PR R AR R A AN NSRRI DDA AN NG RN DA PR AR DRRRENS
R T Y R T T Y e Y Yy I L S Y L Ll hd
sPROGRAM I8 NOW EXEGUTING In KERNEL MODE RELOCAYED To ADDRESS AS SPEC-
JIPLED IN KIPARE, FQR EX, IF KIPARD®3608 TMEN PROGRAM EXECUTING AT

JADDRESS 149008+ (PCH

MOV #KPIR, Sp $SET KEREN|, STACK PTR

cl.R aPSW

MOV CLOPSH, - (SP) JRESTORE OLD PSH

MOV #15,2(5P)

RT!
)..l'..l.{.li.ll.l.‘ll.ii'll’.l...l..".l.l.C.QQQ.Q.Q..I.i!.".!ll.l.l'.’iO
]......I.l.‘t.."l'.'.‘..'..'ll.l‘%“ ABERARBUSRBEARE

$PROGRAM NoW EXECUTING In MODE AS DETERME!NED Bv PASS CQUNT (SEE PASTAB

JBELOW), ADDRESS IS DETERMINED BY MQDE'S PAR® REGISTER,

181 NOP JOON'T REPLACE W[TH HALY ]F USER/SUPER MODE
JHp e4START2 lREsTART PROGRAM AT START2

MACY1g 27(655) 4»SEP=74 11153 PAGE 122

JWHEN RELOCATION ABQVE 28K IS COMPLETE PROGRAM TRAPS TQ ENCMEM,

ENOMEMI CMP (SPy+, (SP)+ JPOP STACK TWICE

ENDHFE ChR ®3SRp 3DISABLE MgM MoMT
CMpB #4,0¥3P7,0p JBRANCH 1F 11/4¢
8EQ 1§
CLR #£SR3

18 NOP

)l..l..i..a.ﬂlD.i.'!"'l.l..ilii..ib'.a'&’qb.liol!alll.oo&oicli.o.{nnnnll.'
3w REREREBRBRE R RRP RS AR AR R ARG REDRD R RSN AR PRI RN B GANREDS
iPRoGnAH NOoW EXECUTING IN KERNEL MOQE AT PC AS SHOWN (ND RELOGATION!

MOV #1600 (NEXPAR JRESET NEXT VALUE FQR PAR REG]STERS

cLrR8 ®#MHMON JSET MEM MGMT ON [ND = OFF
Jup ogEn0} JRETURN TO INSY FOL{ OWING JSR PC,  OMM
DONE? alr #100,037P5 FRALT FOR TTY QUTPUT TO FInISH
BNE DONE
CLRB o4 TPB $TYPE NULL CHARACTER
8T8 *RTPS SWALT UNTIL DONE
BPL 1vé
CLR Rp
151 sU8 #1,RO
BNE i3
RESET
TSTB Q#SKR JBRANCH IF NOT TYPEOUT DESIRED
BPL 28
TYPE (ENDMSG
281 MOV ®z42,R2 JCHECK DOP/ACTy3 MONITOR HCOK
BEQ DONEL
LOGICALthw PCi(RQ} 3GO 1O DOp/ACT11 MONITOR vI1A 42
NOP
NOP
NOP
DONEL:T JMP *gSTARTS IRESTARY PROGRAM

JTHE BELOW TABLE REPRESENTS THE 'NEW' psW SET BY THE pROGRAM ON
JSUCCESSIVE PASSES,
SJNOTE THe PELOW TABLE MaY BE MODIFIED TO CAUSE THE PROGRAM TO RUN
JUNDER USER DEFINED PARAMEYERS BY PATCHMING InN THE DESIRED pASS PARAMETER
}FOR EXAMPLE TO CAUSE THE PROGRAM TO RUN WITHOUT SETTING ThE 'T' BIT
3IN ALL PASSES PATCH QUT THE 'T' glT [N THE TABLE,
PSWTABI opapeR JALL 11 FAMILY CP'sS

290028

148000 311745, 11740 gNLY

140020

144800 311745 ONLY

144020

744000

n44020

JTHE BELOW TABLE IS THE 'B1T MASK' UsSED To DETERMINE THE IMDEX VALUE
INEEDED 70 SET THE 'NEW! PSW,
CPPASSY 177774



DCOKCD 11/42-11/45 cPU F. "RCISER MACY11 27(655) 4-Sgp=74 31153 pAGE 123
DCAKCD STMM ROUTINE

6828 @32238 177774 177774
6829 32232 177770 177778 113,/48
6835 832234 177768 177762 111745
6031 @32236 177760 177762
6032
DCQKCD  11/40=11/4% CPy EXERCISER MACY14 27(655) 4eSEPe74 11153 PAGE 324
DCOKCD STMM ROUTINE
60833 JTHE BELOW YABLE REMRESENTS THOSE BITS [N THE P WHICH CaN BE SET/CLEARED
6034 JEXCLUDING THE REGISTER SET BIT IN THE 31/45,
6835 232242 00377 PSWBIT) @28377
6836 ©32242 0pB3V7 ape37?
6237 32244 0RA3%7 ofn357 114740
6038 332246 170357 178357 141/45 (REGSEY BIT IS CHECKED ELSEWHERE)
6839  73225¢ 1703%7 170357
6040
6844 JTHE BELgW TABLE CONTAINS THE ¢ oF pASSES REQUIRED Yo COMPLETE YEST
6042 932252 PBBRRZ PASTABI ,WORD 2
6343 32254 ppppp? LWORD 2
6844 32256 P04 \NoRD 4 y13r40
6045 32260 0pRgLe “HORD 1@ J13745
604¢ 32262 00019 WORD 1@
6R47
6248 JMESSAGES

6049 832264 905815 050117 827124 AOPT.CPI,ASCIZ <g3>€32>'0PT,CPe ¢
605¢ 032272 050183 2200875 290

6951 932277 @15 046812 053517 MsG1r  ASCIZ  <13>€42>'LON LINITT!
6882 032304 DB4604D 46511 052111

6953 232312 P@poe7?7

6054 (32314 044510 (44107 P46048 M5G2y “ASCIZ THIGH LIMIY?!

6255 aszszs 04651; w5211% 202077 .

6058 @32330 05015 042040 050503 ENDMSG) ,AsGlZ  <15><22)' DCOKC DONE®
6057 232336 041543 042040 047117

6858 232344 0202105

6059 ! TEVEN
6860 @32346 035815 NODEV) LASCIl <15>¢32
6061 53335¢ 0541&0 @47048 052117 DEVNAMI _ASCIZ '%X NﬁT’uu BUS'<15><12>

6062 032356 04744D 020116 052502
6063 232364 P6523 0012

6p64

6048 LEVEN

8066 ©3237¢0 2o0p0e ENDTAGY (WORD @

6867 INOTE! THE FOLLOWING COpE GETS OVERLAID WHEN THE FROGRAM [§ ST4/RTED,
6868 3THESE ROUTINES ARE USED TO CHECK THE TYPE,HLT,aAND SCOPE RCUTINES,
6069 JICHECK TYPE ROUTINEQ

e¥72 232372 ©127p6 2@RSEQ CHKTYPI MOV #58p,SP ISET STALK PTR

6073 32375 0p0PQ4 03642 YYPE,SUCCESS

8072 832422 ©@C773 AR CHKYYP

6873

6074 232404 012706 Q2508 CHKHLTy MOV #5028, 5P JSET STACK PTR

6075 232418 104402 HLY

6876 232412 200774 8R CHKLY

23;5 232414 912706 CeeseR CHKSCP; MOV ¥529,SP JSET STACK PTR
8879 23242¢ <@B@e0 CLR R@

608p 032422 @€10701 MOV PCyRL ISET SCOPE PTR
8881 w3zdzéd 0aBp37 177970 MOV Rg,@¥DISPLAY

698z 3243¢ Bp52e0 INC RB

6083 132432 1p40029 SCOPE

6084 232434 Q0767 aR CHKSCP

60858

408s



0CeKCD
DCOKCD

6087

DCQKCD
DcaKep

ACP
AC4
ADCBS
ADC2
ADDD
ADD2
ADRSIS
ARBFIN
ASHL@
ASLBy
ASLB6
ASL3
ASRB
ASRB
ASRY
ASR7
BELL
BICL
BINB
8158
81524
BITB3
BIT14
B1T8
cBIT
cc3
CHKSP
CHPB1
CMPO
cMP2
CNVDAT
COMB2
comd
COoMé
CPPASS
OBINB?
DECB1
DECB6A
DEC1A
DEC7
DEVID

11/4P=1:745 Cpy ExERCISER

STMM RO TINE
Jeed1

11/48~11/45 CPU EXERCISER

SYMBOL TABLE

=X298200
=x%500004

513872
711404
214426
215354
204744
830440
224710
810752
213054
012126
211046
212334
$10452
013516
pe364p
314646
215664
644316
215504
P16304
c4o02p
208400
822716
pe7412
222516
§15074
@14220
@18372
802672
211556
207516
212520
232226
217472
314020
213224
210640
#13500
288772
2230874
225402
$g2124
200032
821272
332054
@es8322
2e3320
p23168
3222300
225775
221200
213236

AC1 =%pee001
ACS =X000885
A0CBT 813748
ADCS 812212
ADO1 014524
ADD3 @16122
ADRTAB @PB2226
ASCAN 205831
ASKL1 0825502
ASLB1A 211176
ASLB? 14036
ASL4 611476
ASRB1A P11062
ASRBS6 913172
ASR2 B11420
A,DATA  PP4136
81CB1 p18142
aIecz p15444
BINB?  ©@17476
BISBA 014374
8187 817670
BITBS 16670
81715 = 190820
3PTVEC= poBoL14
cce 287350
CC4 BB7426
CHKYYP 832372
CMPB2 915736
CMPRA 014462
CMP? g17062
CNVDIG 283016
COMB5  @12312
COM1 9105786
CaM7 2136826
CPUERRs 177766
DBIN7 016762
DECBL1A P11130
DEGB? 814822
DEC2 211454
NnEy p2a757
DEVNAM 32358
DIGTAB 283554
DONE 932116
EABITS o@PB762
EMTY p21174
END 230750
ENDMSG 232330
ERMSG 2853490
ERRREGE 177744
FACTOR Q01004
FRSTAD opioie
GSTST 210170
INCB1 018714
INCB6A 0313206

MACY11 27(655)

JEND

4-SEPw74

MACY11 27(655) 4=SEP=74
AC2  sx220802
ADCB2  B11574
ACC® 287334
ADCS 212302
ADDyA 0147350
ADDé F16464
AOPY,C 032264
ASHCLD 025320
ASHRD 025024
ASLB3 012374
ASLP PP7656
ASL6 912652
ASRB2 211644
ASRB7 014254
ASR3 012312
BOAOR PR4344
RICB1A 018364
rie3 816334
BINY 235322
g]si Pe4634
slvBy 215320
e8Ity 014562
Blt2 015470
BUSAOR 201364
cCy 207364
CHKHLT 232404
CLRTBI B@2532
CHMPB3 916316
cHP& B14544
CNTRLC= 290203
cOMB1 211030
cOMB6 813324
cOM3 212370
cPeHK og6aep
CRLF 200752
DOATA 016326
DECB2  @i1712
DECP op7576
DECS n12344
DEVERR 008942
nEVTBL PR2266
DISPLA® 177570
DONEy 232202
ECHO 114 2T]
EMTL8 221354
ENDCP  P26554
ENDTAG 232870
ERPRY 209274
ERRYEC= #90904
FISOPT= 212000
FRSTME @p1gl2
HALT1 026454
1NCB2 0120896
INCB7 014006

11153 PpPAGE 125

11153 PAGE 126

AGY  =x000003
ADCE5 212404
A0C4 016418
ADCY? 013634
ADDLB 214766
ADD7 217126
ARBEX 30470
ASHCRE 225176
ASHRy 825570
ASLB4  P141708
ASLs 0108564
ASL? B13462
ASRB2A 011662
ASR® 807704
ASR6 812534
BDDATY 2R5110
gjce 214340
aler 017730
31881 015138
B}s2 015402
BITH2 815752
BIT43 = 020000
BIT6 = 200100
[ = 0820901
cCe 287402
CHKSCP 232414
CLR® 887452
CMPN 022752
CMPLA  B14664
CNYADR @92716
COMBIA 2811210
COMB? 213754
COMd 811306
CPERR  B@3614
CYLADR 282214
DDATAB 216756
DECB5 012452
DEC1 010372
DECO 012666
DEVICE 884156
D]GBUF 293072
DISPLY 895172
DSCAN 205846
EISOPTe 0490208
EMTLC 221260
ENDM 232056
ENDZ, 230754
ERREG 023621
ERTAG 205326
FPEVECe @244
GDAUR 224266
HLT = 1844020
INCE3 012344
INCP 807616



DCOKCD  11/4@=11/45 CPU
DCOKCD SYMBOL TABLE
INCL 2168504
INC7 913646
10TVEC= gR@d20
JHP4 220320
JSRYST 20446
JSR3IA 320628
KDPARp= 172360
KIPAR23 172344
KIPDRa= 172300
KIPOR4s 172310
KPTR = ppasec
KTEX 227624
KTq 327352
LKS £ 177544
LPB s 177516
MARKEX @243166
MHVEC = 200250
MOV 814734
MSG 230030
N = Jgae1o
NEGB? 0814070
NEGS 212156
NODEV 232346
OAERR 417756
OVFLW 771536
PARVFEC: 9p0114
PASTA, 232252
PEFLG 928761
PHYSPC @B3633
PIR4 = p3Q0@00
PLKCTR= 172544
PNTREG @@3756
PPVEC = g0R074
PROPT = ggag01
PRYST - g30646
PRYYS = pg@249
PSM = gidecs
PSWTAB 132206
ay goer7y
RCLA = 177%44¢
RECO BR4244
RELOC 58;152
REL@S oR7260
REL22 817306
REL44 223112
REL66 g2657¢
RESET; 26526
RESTRp 22132
RETRY 93602
RFDCS a2 177460
RHCS2 = 889000
RKDS = 177400
RKWC = 177426
ROLBS 213156
DCOKCD 11,40=11/45 CPU
DCOKCD SYMBNL Tagle
AoL1 018424
ROL & 212%5¢4
RORB4 211612
RORE 207554
RORS 212108
RPCA & 176722
RPER & 176712
RP4AS = 476716
RP4DST= 176736
RP4OF = 176732
RSAS = 172056
RSDA = 172046
RSYBL  9@2450
RTTy 824172
RTTZEX 0324604
Ri{  2x000001
R1S =x@0BC0S
RS "%0ga005
S8ce3 ai344ﬂ
SBCo o87720
sgee 12619
SCOPE = 434000
SDPARg= 1722680
SIPARqn 172242
SIPORg® 172292
SIPDRy= 172216
SoBe 223704
So83 823752
5086 @24£52
Sp *XpeeCas
SRy * 177574
START 8@3422
SYATUS 03627
syse g14166
SuB2 #1%420
suB6 916504
SWAB1 21{144
SWAB? 213570
SX12 23282
SX14 223334
SXT7 023642
TKISR 20833,38
TPS = 4177564
TRAPLC 021486
TSTB2 211746
TST4 210614
TTYCHK @27640
UBM6 213272

UBPDRax 177629
UIPARg® 177654
UIPDR4s 177614

use TXPO0226
v * 20002
XQR1 223322

€. RCISER

-3 Pi2200
TeIey 001420
ITCNT  @@1150
JMPS 820364
JSR1 020530
JSR4 0208674
KDPDREws 172328
KIPAR3= 172346
KIPDRia 172382
KIPDR7= 172316
KSP =XDB0006
KYOPT = 100000
KW 236240
LKSRV 238359
LPS z 177544
HMARK1 p24142
MOVB1 215098
MOV? 917032
MSGy 232277
NEGB)1 6108764
NEGR 287636
NEG6 212534
NOTFND  @04771
OLDPSW P31262
PARCSRs 172100
PASCNT 203564
PC cXp@ga7
PERET PP4402
PIRQ = 177772
PKM 2 pP8R0d
PLKOPT= pp20ag
PPB s 177556
PRB = 177552
PRS = 177559
PRTY2 = M@B1@2
PRTYS = @0B3PQ
PSW = 477776
PTICKS @08778
RCCA = 177452
RCTBL ep2374
REG = pPARBR
RELPC 283626
RELY ee7262
REL3 917318
RELS 823114
REL? 228572
RESMSG 003374
RESVECE gP@019
RFCMA = 177464
RF TBL 28233
RKBA = 177418
RKER ® 177482
ROLBL 218726
ROLB6A P13252
EXERCISER

ROL1A  ©10436
ROL7 013664
RORBS  §12362
RORy 010354
RORG A12374
RPES & 1767414
RPTRL 882352
RP4BA = (76784
RP4DS1e 176712
AP4TBL  @P2416
RSBA = 172044
ASDS = 1720%2
RSVEC = ppe204
RTT4EX @24362
RE =xPR2000
Ri2  wxPB0dD2
R2 =X 090002
SAVPSH 224388
SBCB4 ﬂ1a724
$8Cy 810529
SBC? 013442
SCOPEA PP1014
SDPORR= 172220
S1PAR4s 172238
S1PDRis 172202
SLASH Q@758
S081 023712
8084 824004
S087 024069
SPCHK 922546
SR2 s 177576
STARTL 0205332
STKLIM 026636
susiy g14602
SUB2A 15540
suR7 p17102
SWAB2 211358
SWR » 177570
SATq 823266
SXT5 223576
T = pRaP20
TKS = 177560
TPVEC = 0p2064
TRKSEC 882222
TSTB2A 011756
TST2 011276
TYPADR 283116
UBREAK= 177778
UIPARB® 177648
JIPAR7® 177656
UIPDRE® 177614
IWM6 212469
VIRPC 003601
X0R24 223356

MACY14 27(6539)

INC4
10RETR
JMPY
JHP6
JSR1A
JSR44
KIPARGS
KIPAR4=
K1PDR2®
KJOPY =
KTABRY
KTPAR

MACY1L 27(635)

4-SEP=74 1153

211336
299360
820232
820494
020532
222676
17234
172839
172804
Qp4pdo
285244
827216
005166
280300
005504
2p8y¥30
14139
026246
032314
211736
810830
013554
soeeeg
eBP766
époygoy
B8p3574
227316
20066
026232
172542
230420
epepay
ep2y7@
2302572
°opB340
2p0340
832249
230p002
177446
Ppd219
2B4g2z
opLeos
213310
821444
824626
027436
2P2%46
B8p1360
177470
2003204
177404
222886
011638
814306

4rSEPeT4 41153

ROLI p12326
RORBY 811014
RORBS 9138319
nOR;A 910466
ROR 213336
RPOA = 176724
RPVEC » 2p835¢
RP4GA = 176934
RPaERL® 176714
RP4VECe 9pP254
RSESy = 17204P
RSER = 172054
RASHC = 172042
RTT2 024579
Ry sx 080801
RS *x0eegey
R3 =x 080403
SAVVAL ©p2902
SBCB6 013012
SBELA 019936
SBINB7 B1746p
SDATA 816324
SECT o@5474
S[PARG® 172254
SIPOR4s 172218
SLR = 177374
S0BL@ 023666
soBS 224906
5088 924962
SPLR 825472
SR3 £ 1728186
START2 0205644
STKPTR= 2po300
SUBLA 014710
suB3 0%6046
SUCCES Q2@3642
SWAB4 211370
SXRA 023534
sXT2 023552
SXY6 823476
TBITVE=s DODD14
TKVEC ® BOB06D
TRAPVEs 200034
TRTVECR 2p02934
TSTBS 012764
1576 013266
TYPDAT 0831024
ug? 84,6970
HIPARL® 177642
UIPDRE® 177620
UIPDR7® 177616
UWM? 013362
WALITIO B@P1362
XQR35 023626

PAGE 127
INCO 212638
10TYSY @20732
JMP3 220262
JMP? 6 u442
JSRy 029616
JSREA 220730
KIPARi= 172342
KIPAR7s 172356
KIPOR3® 3723086
KM = BdpRRe
KTAMSG 8P53%7
KTPRR 227074
LKORT » 801000
LOGICA 832172
LTICKS @gop774
MMON eve778
MOVRA  @14200
MRKTSY 924104
MYLO 929264
NEGBO 213142
NEGZ 911360
NEKPAR 232006
NULLS 230934
OPT,CP @8a764
RARTBL, 227334
PASSNO 223758
PDRN 229610
PFVEC = 2980824
PIRVECS 895240
PLKGSRa %72549
PLKYECs 00104
PPS s 177554
PREX]Y @3a7%8
PREYNC 228771
PRTY4 = 020282
PRVEC = poap7®
PSWGHK 222384
PyP 2p0é32
RCDA = 177442
RCWG = 177450
REGS av4200
REL®  DPR6262
RELZ 813312
REL# 821472
RELS 224430
RESERR 009264
RESTPS 0B2%556
RETASW @@2%40
RFDAR » 177466
AFNG s §77462
RKDA ® 177412
RKVEC = po@22@
ROLB3 812420
ROL® adrere
PAGE 128
ROLA 211434
RORB3A 211104
ROR8? 2913772
ROR2 041322
APBA = 174728
RPDS & 176740
RPWC ® 178716
AP4CS1x 174708
RP4LA & 174720
RPANC & 174782
RSCS2 = 172050
ASLA = {72068
RT{y 231204
RTT2A  B24404
R1R  =xPPBERD
Ri4 w0002
R4 =x000004
98CB1 01087482
8887 213720
g8CY 842240
SBIN7 216760
SDATAB 014754
SIPARDs 172240
SIPAR7= 172256
SIPOR6= 172244
SM = 040062
$0B2 923740
S0854 824026
SoBY 223676
SRR T 177572
SspP =x000006
START3 008600
STHM 234206
suByB Q14724
SUB3A 216070
SWABD 297736
SWABS 213236
$XRB 23536
SXTy 8235966
SXToA 823826
TKB = 177%62
TPB = 177566
TRAP] 821362
TSTH1 211156
15T BR7474
TTOPT = @g04020
YYPE = Q@go@e4
UDPARD® 177660
UIPAR4x 177650
UIPORy« 177602
UM = 140000
Uw? 013366
XDRe 023234
X0Ré 223444



DCOKCD 14174Pe11/4' CPU EXERCISER MACY{y 27(655) 4-SEP-74 11153 PAGE 129
DCOKCD SYMBOL Tag!

XOR6A 323450 XOR6B  P23452 XOR7 P23656 E * 000004
SFILLS peice SRESTR 005144 §SAVR 085324 WHLT 293212
MAMF 20012 «PARSR DR4356 LTPVEC 230436 JTYPE  2B2564
' © 032436

ERRORS NEYECTED! /5

#C,C/S0L+~NCAKCD

RUN»TIME: 23 41 @ SECONNS
CORE uUscD: 11K



