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ABSTRACT

The 11/6X Cache Diagnostic {s comprised of a series of tests
which were designed to check the cache’s data paths on the
Cache/KT board and its control 1logic on the Bus Control
module, The tests are arranged in a logical order such that
they build on one another, That s, the currently running
test will depend on logic exercised by previous tests, Basic
cache operations are exercised first followed by address and
data functions, Those tests requiring extensive amounts of
cache functioning are done near the end of the progranm, This
testing bprocedure should provide a very effective deQree of
fault isolation,

SYSTEM REQUIREMENTS

Hardware

t. A working 11/6X CPU

2, A minimum of 13K to a max of 124K of mwmemory, 124K is
needed for complete check of TAG memory,

3, A console terminal (not mandatory under APT)

4, One of the following peripherals if NPR DATOs are to be
tested (SW8=zy),

a, Unibys Exercisor (M7885)
b, Bus Tester (old)

¢, RK®S
d., RP@3
e, TU1B

S, When running under APT and either the NPR DATO tests
(Sw@8=1) or the power uo tests (Sw@7=1) are to be run, the
dlagnostic assumes a default peripheral of the Unibus
Exercisor (M7885), 1In addition it assumes its data buffer
address (BEDB) 1is 7700900,

Software

This diagnostic will run under ACT/APT, XXDP and stand alone,
When running under one of the various system testers, tnere
should be no peripheral device doing any NPR DATO traffic on
the bus (except those specifically chosen and under conntrol of
the diagnostic),

APT Setup

When running under APT and the NPR device tests or the power
down tests are to be run, the APT software switch rea (switcn
8 & 7 respectively) should be set (see sec, 6.,2), The
default APT device must be present when this i{s done (see
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2.1,5),
Execution Time

For an error free, first run pass on a PDO with core memory,
it takes approximately 15 seconds,

DIAGNOSTIC HIERARCHY PREREQUISITES

It {s assumed that CPU, memorvY, KT and stack 1imit are working
properly for this program to aive correct error reports, 1If
not, their respective diagnostic should be run before the
cache diagnostic. In addition, {f one of the peripheral
devices (see 2,1-4) is chosen., it is assumed to be error free,
If not, further tests using the device are skipped,

STARTING ADDRESS

200 for normal startup

PROGRAM CONTROL AND OPERATOR ACTION

The standard diagnostic loading procedures are to be followed,
Load address 200

1f the pover up test is to be run set switch @7=1, It not
running under APT after the test is started and the message
"POWER MACHINE DOWN AND THEN UP"™ {s typed, the machine should
be powered down and up. The test will then continue, 1If
running under APT & SW@7=1, the program assumes the Unibus
Exerciser s available, There s no type out when the
exerciser is used in this manner,

1f one of the peripheral devices {s avajlable (see 2,1=4) and
the NPR DATO tests are to be done, set switch 8=1, Upon start
of the program, the followving beginning message will bhe typed
(under APT message is not typed see sec. 6,.8):

"TYPE WHICH DEVICE SHOULD BE USED:"

@ = [carriage return] = Unibus Exercisor (M7885)
{ = [carriage return} - Bus Tester 014

2 - [carriage return] = RK®S

3 = (carriage return) =~ RPO3

4 = [carriage return] - TU1®
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Before any device is chosen, it should be powered up and |in
the Ready state, The device should be write enabled and a
scratch disk or tape should be mounted if the corresponding
peripheral s used. The operator should then choose one of
the devices and indicate his choice with & carriage return,
If an incorrect entry is made (<@ or >4) the message "?INVALID
ENTRY, TRY AGAIN" is typed, The program then waits for a
correct valye to be chosen, A rubout feature is provided to
delete a3 typing error,

Depending upon the operator’s choice, different {information
will have to be supplied by the user., The dialogue for each
device is as follows:
a, O = Unibus Exercisor new
The following message is printed:
*TYPE THE UBE’S DATA BUFFER ADDRESS"
The operator should then supply the requested information,
If the data 1{s valid, the program proceeds to the first
test, If there is no response to the address, the
following message is printed:

"DEVICE DOES NOT RESPOND;
REFERENCE TO IT TRAPS TO 4,"

"?INVALID ENTRY, TRY AGAIN,"

If the entry typed is not a valid data buffer address, the
folloving message is printed;

»2INVALID ENTRY, TRY AGAIN®
In either case, the user should retype the correct data
buffer address or restart the test and choose another
device,
b, 1 = Unibus Exercisor old

No further operator action is needed 1f the device 1s
present, If a reference to it times out, the following
message s typed:

*DEVICE DOES NOT RESPOND
REFERENCE TO IT TRAPS TO 4"

The program then Tetyoes the wveyinning message and the
user must choose anothet device,

C. 2 = PKgS

If the RKJIS {s present, the following message is nrinted:
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"WHICH DRIVE SHOULD BE USED?
TYPE 4«7 <CARRIAGE RETURN>"

The user should then type the device number he wishes to
use and indicate his choice with a carriage return, 1If a
valid drive i1s chosen (>3,=0 or <R) the program proceeds
to the first test, If it s 1invalid, the following
message is typed:

“?INVALID ENTRY, TRY AGAIN"

The operator should then choose a correct drive number or
restart the test and choose another device,

If a reference to an RK@S register times out, the RK&5 |{s
assumed not present or inoperable, In this case the
following message is typed:

"DEVICE DOES NOT RESPOND
REFERENCE TO IT TRAPS TO 4*

The program then retypes the beginning message and the
user must choose another device,

3 - RP23
If the RPO3 is present the following message is printeaq:

"WHICH DRIVE SHOULD BE USED?
TYPE 9=7 <CARRIAGE RETURN>*

The user should then type the drive nuwber he wishes to
use and indicate his choice with a carriage return. If a
valid drive is chosen (>8,30 or <8), the program proceeds
to the first test, If {t {is invalid, the followina
message is typed:

"?INVALID ENTRY, TRY AGAIN"

The operator should then choose a correct drive number or
restart the test and choose another device,

If a reference to an RP@3 register times out, the RP83 is
assumed not present or 1inoperable, In this case the
tollowing message is typed:

"DEVICE DOES NOT RESPOND
REFERENCE TO IT TRAPS TO 4"

The program then retypes the beginning message and the
user must choose another devire, :

4 - TU1O

I¢f the TU19d is present, the following message is orinted:
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"WHICH DRIVE SHOULD BE USED?
TYPE @=7 <CARRIAGE RETURN>"

A scratch tape should be mounted and the user should then
type the drive number he wishes to use and indicate his
choice with a carriage return, 1f a valid drive number is
chosen, the device {is selected properly, and the write
protect 15 off, the program proceeds to the first test,
If any of the above are false the proper message is typed,
The operator should then correct the problem and then
choose another drive number,

If in the initial set up of the tape drive the ready bit
fails to set or the error bit sets, one of the following
messages is then typed:

"DEVICE READY BIT DOES NOT SET"
or
"DEVICE ERROR BIT SET"

In either case the TUI® 1Is assumed defective and the
beginning message {is then typed, The user must then
choose another device,

start the Program

SWITCH OPTIONS

SWe¢15>=1:100078 Halt on Error

SW<14>=12040000 Loop on Test

SW<13>=z1:020000 Inhibit Error Typeouts
SW<12>21=010808 Inhibit Tests Usina Memory Management
SW<11>=1=004000 Inhibit Iterations

SW<19>=12002000 Bell on Error

SW<Q9>=1=P016728 Loop on Error

SW<PB8>=13000490 Enable NPR Device Tests
SW<P7>=1=00028@ Enable Power up Test

SW<15>

Wwhen set, the prodram halts on encounterina an error after
printing out the error message, Pressing continue restores
normal program operation,

SW<14>

The program loops on the subtest that is beina executed when
the switch is set,

SW<13>
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Wwhen set, this switch inhibits all error typeouts,
SW<12>

when set, this switch {nhibits those tests using memory
management, This switch should only be used when there is
reason to believe that the KT s failing, significant
portions of cache will not be tested when this switch is set,

SW<1it>

when set, iterations of each test is inhibited,

SW<10>

when set, the bell is runa upon encountering an error,
SW<@9>

when set, upon finding an error, the program will cycle from
the point of error to the previous scope statement or error
loop (SLPERR). (see sec, 9.2).

SW<@s>

when set, the NPR device tests will be run, It also enables
the user interactive questions at the start of the test (see
sec. 5.4). These questions are only asked on the first pass
of the oprogram, This switch should only be set before the
program is started, When running wunder APT & default NPR
device (unibus Exercisor) s assumed and no gquestions are
asked,

SW<aT>

when set, the power up test {8 run (see secC, 5.3), This
switch should not be set when running under ACT slnce user
intervention is required., Wnen running under APT a default
device (Unibus Exercisor) is assumed,

PROGRAM DESCRIPTION

Upon start of the program, the cache is immediately turned oft¢
(force migss is on for both halfs of cache). The tests then
proceed to selectively turn on only the half of cache that s
to be exercised, The half of cache that is on is the half
where the test locations reside. The half that is off always
corresponds to the address Space of the test instructions,
This is to ensure that the instructions are not executed out
of & possibly bad cache, 1n order to implement this schemre,
the program was made non=contiguous between certain subtests,
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The tests are structured on a half cache basis, That 1s
several tests may be run on the low cache and then when the
instruction address space has changed sufficiently to overlap
the 1low cache addresses, the same tests will be repeated for
the high cache addresses (low cache is defined as that portion
of cache with physical address A10=9, high cache is defined as
that portion of cache with physical address Al@=1), This {is
done until cache 1is sufficiently checked out to assure that
when all of it is turned on, there is a high probability that
instructions can be executed out of {it.

To facilitate the testing of cache, a 1K buffer is reserved at
the end of the program for read and write operations, The
starting address is BUFL corresponding to the first low cache
address (A1-A9z@), The address BUFH corresponds to the first
high cache address,

Immediately after the program |is started the program
identifies itself and then if Swe=1 it will interrogate the
user about which peripheral device to use for the entire test
(see sec, 5S.4). This is only done on program start and not
repeated for subsequent program loops, The interrogation |{is
not done 1f running under APT, After this tests 1-47 are run.

ERROR REPORTING AND FAULT ISOLATION

Error calls are made via the EMT instruction, The lower byte
of the instruction 1is encoded to indicate the error number,
For example ERROR 1 would be (EMT+1) or 184001, Once an error
instruction 1is executed, an error handler routine will then
process the error call, The error messade to be typed {is
determined from the 1item table at the end of the program,
Item 1| corresponds to error 1 and so on, The {tem table
contains a series of pointers to the message to be typed,

All error messages are identified by the words "ERROR: * or
"FATAL ERROR: "

A fatal error is a catastrophic failure which would cause all
further oprintouts to be wrond or misleading, This is because
tatal errors are only used to report fajlures in the hit reg
and the cache control register, The entire dlagnostic depends
on this hardware functioning. A fatal error aborts the
program and end of pass count is typed. In an "error" typeout
only the individual test will be skipped, In some instances,
the test will be continued until a max number of errors
(usually 3) have been encountered, This is only done in cases
where additional error information would aiad in isolation,

The contents of the error reports identifies the hardware
under test at the time of failure, Other pertinent
information such as contents of cache contrel fields and
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failing addresses are also reported, The address information
is reported as physical address high (P ADDH) corresponding to
address bits A17, A16 and physical address 1low (P ADDL)
corresponding to A1S5-Ad,

When trouble shooting a failing board, the first error
reported should be the first one fixed, This is because the
nature of the software and hardware can create additional,
false or misleading error messages to appear after the first
one, Since the tests build on one another and 1involve
previously tested hardware, it wil]l aid in the fault isOlation
to look up the tests previously run to know which hardware has
been tested, It should be pointed out that the probability of
the error lving on the bus control board will decrease after
the basic cache tests are successfully completed, The bus
control contains a great deal of cache’s hardcore control
logic wnich {f not functioning will mean, many times, that the
cache diagnostic or any program can not run out of cache,
Because of this, if the diagnostic reports an error, there is
a higher probability of it lying on the Cache/KT board than
the Bus Control board,

HANDLERS AND COMMON ROUTINES

End of Pass Routine

This routine takes care of transferring control to the monitor
(1f one exists) or to the beginning of the proagram, It
{indicates the pass number each time it is executed,

Scope Handler

This handler is called via the °“IOT’ trap, when “scope’ s
executed an “IOT’ trap occurs to the memory location “S$SCOPE’,
Depending on the switch settings, the handler then decides to
lo0p on test, loop on error etc, The scope Statement that is
located at the first instruction of the following test 1s the
one that enabled the desired action (looping etc,) for the
present test,

Error Handler

This handler uses the ‘EMT’ trap, The lower byte of the
instruction 1is encoded to {ndicate the error number, For
example ERROR | would be (EMT+1) or 1046¢1, Once an error
instruction s executed the error handler determines the
message to be typed, An item table at the end of the oprogram
contains pointers for each Mmessage to be typed, Fach item
corresponds to each error (Item 1 corresponds to error 1),
The °‘ERRTYP’ routine tnhen processes the table for the final
error type out,
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Memory Size Routine

This routine sizes memory to find the maximum memory size, If
bit? of location $KTi1=1, before the routine is called, memory
management wvill be used, SLSTAD contains the 1last virtuval
address of the last bank If memory manaagement 1is used,
Otherwise it contains the last absolute address of avallable
memory. SLSTBK will contain the last bank as a page address
register,

Trap Handler

This handler uses the trap instruction., The lower byte of the
instruction is encoded differently for each of the different
routines that use it. when a call for a routine is executed a
trap occurs to the handler located at $TRAP, The handler then
determines by looking at the lover byte which address to go to
for servicing the call, The following routines use this
handler:

1, TYPE e this routine is used to type ASCIZ messages,

2, TYPOCT, TYPOS & TYPON -~ These routines are used to change
a binary number to a 6 digit octal number and type 1it,

3, RDOCT = this routine will read an octal number from the
TTY.

4, ROLIN « this routine will input an ASCII string from the
TTY,

5., TYPDS e this routine converts a binary number to decimal
and types 1it,

Power Down and Up Routines

When a pover fail condition occurs, the contents of registers
RO-R7 are saved on the stack, Wwhen the power returns, the
same registers are restored,

Trap Catcher

This 1s a series of instructions starting {in location @ to
detect unexpected traps and interrupts to the trap and
interrupt vector area of memory,

Each vector PC address is loaded vwith the address of the next
location, The next location 1s loaded with a halt, Thus an
illegal trap or interrupt will cause a halt at the trap PSW
location plus 2,

Once a halt occurs, by examining the contents of the address
pointed to by the stack, the value of the PC when the trap or
interrupt occurred can be determined,
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UPERR

This subroutine {s used to report unexpected parity errors
while the program is running, At the beginning of each test a
pointer to the next test is saved, Any sourious parity error
is reported and then the test following the onhe with the error
is started,

UT4

This subroutine reports unexpected traps to 4, After the
error is reported, the machine will be halted, Pressing
continue will restart the prodram,

VIP

This subroutine takes a virtual address stored in location
$TMP® and converts it to a physical address, The physical
address bits A17, A16 are stored in SREGY and bits AG « Al1S
are stored in SREG2,

TAG

This subroutine calculates the tag field from a page address
register’s contents stored in $TMPO,

VEC

This subroutine finds out i{f a new Unibus Exercisor module 1is
being used and {f so puts an RTI {n its interrupt vector,

HUBEN

This subroutine sets up the new Unibus exercisor to do one NPR
DATO to the address following the subroutine call,

HUBEO

This subroutine sets up the old Unibus Exercisor to dc one NPR
DATO to the address following the subroutine call,

HRKOS

This subroutine sets up the RKAS to do NPR DATO’s to the
starting address followina the subroutine call,

HRPO3

This subroutine sets up the RPO3 to do NPR DATO’s to the
starting address following the subroutine call,

HTU1@

This subroutine sets up the TU1® to do NPR DAT0"s to the
starting address followinas the subroutine call,
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HAD

This subroutine generates an address in a 1K test buffer at
the end of the program, The address {s (512)10 locations from
the given address following this subroutine call,

SWEEP

This routine rids cache of bad parity, It is called after all
cache has been turned off,

+ENDR



MD=11=DQKKA=A 11/6X CACHE DIAGNOSTIC

DQKKAA,P11

15
31
141
340
353
362
382
396
457
575
882
1092
1133
1205
1229
1263
1323
1362
1409
1511
1609
1824
2007
2213
2354
2494
2686
2832
018
3145
3280
1472
3643
3807
3943
4992
4233
4281
4332
4395
4612
4679
4718
4782
4918
5049
5187
5594
5651
5707
5754
5846
5913
5992
6249
6126

#7=-FEB=77 t1:d1

MACY11 27(1006) @9=-FEB=77 15:33
TABLE OF CONTFNTS

OPERATIONAL SWITCH SETTINGS
BASIC DEFINITIONS
MEMORY MANAGEMENT DEFINITIONS
TRAP CATCHER
STARTING ADDRESS(S)
APT PARAMETER BLOCK
ACT11 HOOKS
COMMON TAGS
APT MAILBOX-ETABLE
INITIALIZE THE COMMON TAGS

PA MUX AND PHYSICAL ADDRESS DRIVFRS

CACHE CAN BE TURNED OFF AND HIT REG CLEARED

CAN GET A HIT ON A HIGH CACHE ADDRESS AND HIT REG CAN =i
FORCE MISS ON HIGH ADDRESS

CACHE TRACKS WHEN CACHE IS OFF

DATOB OPERATION

DATO ALLOCATES CACHE

CAN GET HIT AND FORCE MISS ON LOW CACHE ADDRESS

OF TAG ADDRESS COMPARATOR

FORCE MISS LOCKS OUT PARITY ERRORS & CCR WWp CAN =i

OF TAG PARITY GENERATOR/CHECKER

OF DATA PARITY GENERATOR/CHECKER

THE VALID BIT FOR LOW HALF OF CACHE

TAG PARITY BIT FOR LOwW CACHF ADDRESSES

DATA PARITY BITS FOR LOW CACHE

THE VALID BIT FOR HIGH HALF OF CACHE

TAG PARITY BIT FOR HIGH CACHE ADDRESSES

TAG ADDRESS BITS FOR LOW HALF OF CACHE

OF CACHE DATA LOC WITH FLOAT 1 & @ PATTERNS

DATA PARITY BITS FOR HIGH CACHE

TAG ADDRESS BITS FOR HIGH HALF OF CACHE

DATA FIELD FOR LOW HALF OF CACHE

DATA FIELD FOR HTGH HALF OF CACHE

OF MsB ADDRESS (A1@e) TO VALID BIT

OF MSB ADDRESS (A1@) TO CACBE TAG FIELD

OF MsB ADDRESS (A190) TO CACHE DATA FIELD

CACHF IS NOT ALLOCATED DURING ODD ADDRESS TRAP

CACHE NOT ALLOCATED DURING RED ZONE TRAP

CACHE NOT ALLOCATED DURING KT ABORT

DYNAMIC TEST OF CACHE

RETRIES TO BACKING STORE DONE ON CACHE PARITY TRAP

DATO TO I/@ LOC NOT WRITTEN IN CACHE AND I/0

CONSOLE INITIATED SWFEP INVALIDATES ALL CACHE

Tt

T2

T3

T4

75

Té6

T7

T10
Tt
T12
T13
T14
T15
T16
17
T28
T21
T22
T23
T24
T2S
T26
T27
T3
T31
T32
T33
T34
T3S
T36
737
T40
T41
T42
T43
T44

TEST
TEST
TEST
TEST
TEST
TEST

_ TEST

TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST

TEST
TEST
TEST
TEST
TEST
TEST

POWER UP
NPR DATO
NPR DATO

END OF PASS ROUTINE
SCOPE HANDLER ROUTINE
ERROR HANDLER ROUTINE
ERROR MESSAGE TYPFOUT ROUTINE

ROUTINE TO SIZE MEMORY

CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
TYPE ROUTINE
APT COMMUNICATIONS ROUTINE
BINARY TO OCTAL (ASCII) AND TYPF
TTY INPUT ROUTINE

INVALIDATES CACHE AND CLEARS CACHE CONTROL REG
INVALIDATES CACHE FOR PHYSICAL ADDRESS BITS Al=Al0
INVALIDATES CACHE FOR PHYSICAL ADDRESS BITS A17=A1%



MD=11-DQKKA=A 11/6X CACHE DIAGNOSTIC MACY11 27(1406) ©9-FFB=77 15:33

DOKKAA,P11 87=-FEB=T77 11:01 TABLE OF CONTENTS
6228 READ AN OCTAL NUMBRER FROM THE TTY
6281 TRAP DECODEPR
6304 TRAP TABLE
6322 POWER DOWN AND UP ROUTINES

7509 ERROR POINTER TABLE



MD=11«DQKKA«A 11/6X CACHE DIAGNOSTIC MACY11 27(1006) @A9=FFB-T77 15133 FAGE 1
DOKKAA,PSt 07=-FER<77 11301 . .

+TITLE MD=1$~DOKKA=A 11/6X CACHE DIAGNOSTIC
3 #*COPYRIGHT (C) APRIL 11,197%

;#DIGITAL EQUIPMENT CORP,

3J#MAYNARD, MASS, 01754

3
s #PROGRAM BY WAFREN L, SALTZ

3
3#THIS PROGRAM WAS ASSEMBLED USING THE PDP=11 MAINDEC SYSMAC
3 #PACKAGE (MATNDEC-11~DZQAC=C3), JAN 19, 1977,

- e e b b e e e
VONC R BWN R ODAO RS WN -

. 13 .
900001 $TN=1

.SBTTL OPERATIONAL SWITCH SETTINGS

'.

e SWITCH

(33 reeen=

e 15 HALT ON ERROR

i 14 LOOP ON TEST

e 13 INHIBIT ERROR TYPEOUTS
20 e 12 INHIBIT TEST USING MEMORY MANAGEMENT
21 I 11 INHIBIT ITERATIONS
22 e 18 BELL ON ERROR
23 1 9 LOOP ON ERROR
24 e 8 ENABLE NPR DEVICE TESTS
25 o ] ENABLE POWER UP TEST
26
27 Presensen sen P
28 PERRRERR NI RI BB RN T A
29 .SBTTL BASIC DEFINITIONS
30
31 J#INITIAL ADDRESS OF THE STACK POINTER ##s 1100 sse
32 991160 STACK= 1100
33 .EQUIV EMT,ERROR y3BASIC DEFINITION OF ERROR CALL
34 LEQUIV 10T,SCOPE $1BASIC DEFINITION OF SCOPE CALL
35
36 ; #MISCELLANEOUS DEFINITIONS
37 PYLIIY HTs 11 $3CODE FOR HORIZONTAL TAB
38 $90012 LFx 12 $3CODE FOR LINE FEED
39 200015 CRa 15 $1CODE FOR CARRIAGE RETURN
40 202200 CRLF® 200 3$3CODE FOR CARRIAGE RETURN-LINE FEED
e 177776 PS= 177776 3 }PROCESSOR STATUS WORD
42 JEQUIV PS,PSW
43 1717774 STKLMT= 177774 33STACK LIMIT REGISTER
44 177772 PIRQ 177772 }1PROGRAM INTERRUPT REQUEST REGISTER
45 177570 DSWR= 177570 + tHARDWARE SWITCH REGISTER
46 171870 DDISPs 177578 3 ’HARDWARE DISPLAY REGISTER
47
48 J#GENERAL PURPOSE REGISTER DEFINITIONS
49 200002 Ro= se 3 1GENERAL REGISTER
50 p80001 Rim et 33GENERAL REGISTER
51 B9BAB2 R2= %2 33GENERAL REGISTER
52 #20003 R3s A3 3 3GENERAL REGISTER
53 p30Gad Ré= [ 1 $GENERAL REGISTER
54 #0008 RS» s 1 $GENERAL REGISTER
55 $OB0B6 R6% '8 33 GENERAL REGTSTER
56 820007 R7= ¥7 3 1GENERAL REGISTER
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DQKKAA,P11 87-FER=77 113101 BASIC DEFINITIONS
57 P06 sps s6 33STACK POINTER
58 200007 PCx 37 3 $PROGRAM COUNTER
59
6% $#PRIORITY LEVEL DEFINITIONS
61 200000 PRO® ] $JPRIORITY LEVEL @
62 800049 PRis 40 33PRIORITY LEVEL 1
63 202100 PR2s 100 33PRIORITY LEVEL 2
64 890140 PR3s 140 3$PRIORITY LEVEL 3
65 800200 PRes 200 $3PRIORITY LEVEL 4
66 900240 PRS= 240 31PRIORITY LEVEL §
67 200300 PR6= 300 33PRIORITY LEVEL 6
68 200340 PRT= 340 3 3PRIORITY LEVEL 7
69
7¢ 3#"SWITCH REGISTER" SWITCH DEFINITIONS
7 190000 SWiSs  1P@P00
72 p40RRR SWid4z 40009
73 §20000 sWils 20000
74 8100082 SWi2= 10009
75 894000 SWite 4000
76 802000 sSWigs 2000
77 p01000 sWo9s 1000
78 800420 swWees 400
79 090200 swels 200
80 820100 swe6s 108
81 p99040 sSWoss 4@
82 090020 sSwoas 20
83 000010 swe3s 10
84 002004 sWezs 4
85 280202 sWoix 2
86 930001 swWeps 1
87 LEQUIV SWB9,5W9
88 LEQUIV SWas,Sws
89 JEQUIV §WOT,SW7
94 LEQUIV 8WB6,SW6
91 LEQUIV SWaS,SWS
92 JEQUIV SWO4,Sw4
93 LEQUIV 8W@3,Sw3
94 LEQUIV §W@2,S5W2
9s JEQUIV  SW@1,SHi
96 LEQUIV  SWAa,SWO
97
98 ;#DATA BIT DEFINITIONS (BIT@@ TO BIT15)
99 100000 BITiS= 100000
100 240002 BITi4x 40000
191 220002 BITi3z 20000
192 810000 BITI2x 1PR0@
103 894000 BIT11= 4000
124 PI2NYY BiTia=z 2000
105 291900 BITA9z 1080
106 28P3402 BITA8= 4de
187 720200 81T@T= 270
108 890100 BITA6z 100
109 808A42 BITASz 44
112 830020 B1TA4z 20
11 800010 B1T@3= 1@

112 2304 BITa2=: 4
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113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
134
134
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
159
151
152
153
154
155
156
157
158
159
160
161
102
163
164
165
166
167
168

MD=11~DQKKA«A 11/6X CACHE DIAGNOSTIC

DGKKAA P11

169
170
171
172
173
174
178
176
177
178
179
189
181
192
183
184
185
186
187
188
189
194
191
192
193
194
195
196
197
198
199
200
201
202
283
204
205
206
207
208
249
210
211
212
213
214
21s
216
217
218
219
220
221
222
223
224

37-FEB=77 11301

200002
(1101 )

9800914
#00010
p20a14
800914
2080014
8808020
BBOA24
poeN3a
BPRA34
[LLLLT
909064
980249

800250

177572
177574
17757e
172516

177600
177602
177604
177686
177619
177642
177614
177616

177620
177622
177624
177626

d7«FEB=77 11:01

177630
177632
177634
177636

177640
177642
177644
177646
177650
177652
177654
177656

1717667
177662
177664
177666
177670
177672
177674
177676

172209
172202
172204
172206
172210
172212
172214
172216

172220
172222
172224
172226
172239
172232
172234
172236

172249
172242
172244
172246
172258

MACY11 27(1006) @9-FEB=77 153133 PAGE 3

BASIC DEFINITIONS

BITois 2

BITro=

«EQUIV BITO9,BITY9
«EQUIV BITO8,BITS
.EQUIV BIT®7,BIT?
«EQUIV BITG6,BITE
+EQUIV BITOS,BITS
+EQUIV BITO4,BIT4
+EQUIV BIT®3,BIT3
+EQUIV BIT@2,BIT2
+EQUIV BITO1,BITI1
+EQUIV BXTQO,BITP

3J#BASIC "CPU"™ TRAP VECTOR ADDRESSES

ERRVEC® 4
RESVEC= 10
TBITVEC=14
TRTVEC= 14
BPTVEC= 14
IOTVEC= 20
PWRVECs 24
EMTVEC= 30
TRAPVEC=34
TKVECa 69
TPVEC= 64
PIRQVEC=240

33 TIME OUT AND OTHER ERRORS

33 RESERVED AND ILLEGAL INSTRUCTIONS
33"T" BIT

33 TRACE TRAP

$ $BREAKPOINT TRAP (BPT)

33 INPUT/0UTPUT TRAP (I0T) ##SCOPEw#»
31:POWER FAIL

3 $EMULATOR TRAP (EMT) ##ERROR##

33" TRAP® TRAP

33TTY KEYBOARD VECTOR

33TTY PRINTER VECTOR

3 $PROGRAM INTERRUPT REQUEST VECTOR

«SBTTL MEMORY MANAGEMENT DEFINITIONS

$#KT11 VECTOR ADDRESS

MMVEC= 250

3#KTi1 STATUS REGISTER ADDRESSES

SROw 177572
SRi= 177374
SR2= 177876
SR3w 172516

3#USER "I" PAGE DESCRIPTOR REGISTERS

UIPDRe= 177600
UIPDR1s 1776062
UIPDR2x 1776084
UIPDRY= 177606
UIPDRé4= 177610
UIPDRS® 177612
UIPDR6= 177614
UIPDRT= 177616

$#USER "D" PAGE DESCRIPTOR REGISTORS

UDPDRo= 177620
UDPDR1= 177622
UDPDR2= 177624
UDPDR3= 177626

MACY11 27(10@6) ©09=-FEB=77 15333 PAGE 4
MEMORY MANAGEMENT DEFINITIONS

UDPDR4= 177638
UDPDRS= 177632
UDPDR6= 177634
UDPDR7= 177636

j#USER "I" PAGE ADDRESS REGISTERS

UIPARG: 177649
UIPARI= 177642
UIPAR2= 177644
UIPAR3® 177646
UIPAR4s 177650
UIPARS= 177652
UIPARG6= 177654
UIPART= 1776%6

s#USER "D" PAGE ADDRESS REGISTERS

UDPARZ® 177668
UDPAR1= 177662
UDPAR2® 177664
UDPAR3= 177666
UDPAR4s® 177678
UDPARS® 177672
UDPAR6= 177674
UDPAR7= 177676

3 #SUPERVISOR *"I" PAGE DESCRIPTOR REGISTERS

S1PDRO= 172200
SiPDR1= 172292
SIPDR2= 172204
SIPDR3= 172206
SIPDR4= 172210
SIPDRS= 172212
SIPDR6® 172214
SIPDR7= 172216

3#SUPERVISOR "D" PAGE DESCRIPTOR REGISTERS

SDPDRA= 172220
SDPDRi= 172222
SDPDR2= 172224
SDPDR3= 172226
SDPDR4= 172230
SDPDRS= 172232
SDPDR6= 172234
SDPDR7= 172236

3 #SUPERVISOR "I™ PAGE ADDRESS REGISTERS

SIPARA= 172240
SIPARt= 172242
SIPAR2= 172244
STPARI= 172246
SIPAR4= 17225P
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228
226
227
229
229

269
270
m
272
273
274
2718
276
217
278
279
289

37=-FEB=77 11301

172282
172254
172256

172260
172262
172264
172266
172272
172272
172274
172276

172309
172302
172304
172386
172310
172312
172314
172316

172320
172322
172324
172326
172330
172332
172334
172336

172340
172342
172344
172346
172380
172352
172384
172356

172360
172362
172364
172366
172370
172372

MD-11=DOKKA=A 11/6X CACHE DIAGNOSTIC

DOKKAA,P1

281
282
283
294
285
286
287
288
289
299
291
292
293
294
295
296
297
298
299
389
LI'2)
302
323
3ne
3es
306
In?
398
309
310
311
312
313
314
ns
316
317
318
319
320
k)3
322
323
32¢
325
326
37
328
329
330
in
332
333
334
335
336

97-FEB=77 113014

172374
172376

177752
177746
9021906
#A3106
809107
177744
1771766
vog101

eep1a2
255016
260R00
P62000
A76620
poe100
899121
2970192
poo1a7
809106
900022
700222
#8034
8908226
800352
1775712
177576
930114
177400
177482
177484
1774086
177410
177442
176719
176712
176714
176716
176720
176722
176724
172529
172522
172524
172526
809001
200022
200004
80210
209920
2408940
200015
n20012

MACY11 27(1006)
MEMORY MANAGEMENT DFFTNITIONS

SIPARS=
SIPARG=
SIPAR?®

3 #SUPERV

SDPARg=
SDPARL=®
SDPAR?2=®
SDPAR3=
SDPAR4=
SDPARS=®
SDPARG=
SDPAR7T=

172252
172254
172256

15333 PAGE §

ISOR "D" PAGE ADDRESS REGISTERS

172260
172262
172264
172266
172270
172272
172274
172276

J#KERNEL "I" PAGE DESCRIPTOR REGISTERS -

KIPDRO=
KIPDR1=
KIPDR2s
KI1PDR3=
KIPDR4®
KIPDRS™
KIPDR6=
KIPDRT=

172300
172302
172304
172306
172310
172312
172314
172316

3 #KERNEL *"D" PAGE DESCRIPTOR REGISTERS

KDPDRo=
KDPDRi=
KDPDR2=2
KDPDR3s
KDPDR4=
KDPDRS=®
KDPDRé6®
KDPDR7=

172320
172322
172324
172326
172330
172332
172334
172336

3#KERNEL "I" PAGE ADDRESS REGISTERS

KIPARO®
KIPAR1®
KIPAR2s
KIPAR3®
KIPAR4=
KIPARSS
KIPARG=
KIPAR7®

3 #KERNEL

KDPARQS
KDPAR1®
KDPAR2=
KDPAR3=®
KDPAR#=
KDPARS=

MACY11 27(1006)
MEMORY MANAGEMENT DEFINITIONS

172340
172342
172344
172346
172350
172382
172354
172356

*D*" PAGE ADDRESS REGISTERS

172369
172362
172364
172366
172370
172372

KDPAR6= 172374
KDPAR7= 172376
HMR=177752
CCR=177746
CDH=106
CDL=1@6
CTAG=197
EREGe177744
CER=177766
HIADO=101
LOADD=102
B5D=S5016
BUFL=63000
BUFHaBUFL+2808
MED=s 76600
RJAM= 100
RSERs 101
RPBA= 182
RTAGs 187
RDAT= 186
RLOG= 22
WLOGs 222
WFLI= 304
WSWs 226
WINIT= 352
MMR@=SRO
MMR2ESR2
PVEC=114

RKDS= 177400
RKER= 177402
RKCS= 177404
RKWC= 177406
RKBA3 177430
RKDA= 177412
RPDS= 176710
RPERas 176712
RPCS= 176714
RPWC= 176716
RPBAs 176720
RPCAs 176722
RPDA= 176724
MTS= 172520
MTC= 172522
MTBRC= 172524
MTCMA=s 172826
HMR@= 1
HMRiz 2
HMR2E 4
HMR3= 19
HMR4z 20
HMRSz 490

CP= 15

LF= 12

J#OTHER EQUATES

15333 PAGE 6

JHIT/MISS REG ADDRESS
3CACHE CONTROL REG ADDRESS
SCACHE DATA HIGH ADDRESS
;CACHE DATA LOW ADDRESS
3CACHE TAG ADDRESS
3MEMORY ERROR REG ADDRESS
sCPU ERROR REG ADDRESS
sHIGH UNIBUS ADDRESS OF ERROR
;LOW UNIBUS ADDRESS OF ERROR
sBACKING STORE DATA ADDRESS
;LOW ADDRESS BUFFER (A10=0)
sHIGH ADDRESS BUFFER (A10=1)
sMAINTENANCE INSTRUCTTON
sLOG READ ADDRESS FOR JAM REG,
;LOG READ ADDRESS FOR SERVICE REG.
:LOG READ ADDRESS FOR PHYSICAL BUS ADDR,
sLOG READ ADDRESS FOR CACKE TAG
sLOG READ ADDRESS FOR CACHE DATA
sREAD ADDRESS FOR CPU INTERNAL REG "WHAMI®
: WRITE ADDRESS FOR CPU INTERNAL REG "WHAMI®
;WRITE ADDRESS FOR CPU INTERNAL REG *"FLAG/INT®
sWRITE ADDRESS FOR CPU INTERNAL REG "SWITCH REG"
;WRITE ADDRESS FOR CPU INTEPNAL REG "INIT REG"(MOD FOR D
$KTi1 STATUS REG
:KT11 STATUS REG
;PARITY TRAP VECTOR
;RKO5 DRIVE STATUS REG
;RK@S ERROR RFG
$RK@S CONTROL STATUS REG
$RK@S WORD COUNT REG
3RK@5 CURRENT BUS ADDRESS REG
3RK@S DISK ADDRESS REG
3RP@3 DEVICE STATUS REG
$RP@3 ERROR REG
$RPG3 CONTROL STATUS REG
;RPA3 WORD COUNT REG
sRP@3 BUS ADDRESS REG
:RP@3 CYLINDER ADORESS REG
$RP®3 DISK ADDRESS REG
sTUIQ STATUS REG
$TU10 COMMAND REG
;TU1@ BYTE RECORD COUNTEK
;TU1® CURRENT MEMORY ADDRESS REG
;HIT MISS REG BIT
$HIT MISS REG BIT
$HIT MISS REG BIT
$HIT MISS REG BIT
$HIT MISS REG BIT
$HIT MISS REG BIT
$CARRIAGE RETURN
sLINE FEED

N WwN =S
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337
338
339
340
341
342
343
344
345
346
347
348
349
359
351

352
353
354
355
356
357
358
359
360
36t
362
363
364
365
366
367
368
369
379
31
372
373
374
375
376
3717
378
379
380
381

382
383
384
385
386
387
388
389
39a
391

392

800174
9230176

900209
930206

BE0O24

PODO4S

PP10006
001000
2010402
~31004
231906
#01010
e21012

P29046

039952

97~FEB=77 11301

900000

sdet74
800000
pOBRBO

200200
830200

212737
poR137
#90200
201009

BA160R
200024
#002200
800044
201000
201000

L1 1]
891236
229060
890060
800020
800052

891614
000046
833106
800952
800009
po1014

900214
801362

177746

MD~1$=DQKKA=A 11/6X CACHE DIAGNOSTIC

DQKKAR, P11t

393
394
395
396
397
398
399
400
401
4902
403
404
405
406
497
4908
409
410
411
412
413
414
415
416
417
418
419
420
42t
422
423
424
425
426
427
428
429
432
431
432
433
434
435
436
417
438
439
442
441
442
443
444
445
446
447
448

921100
@21100
9941102
831103
#31104
831106
#91110
801112
01114
801115
221116
001120
801122
821124
901126
so1130
801132
941134
821136
fA1146
201142
801144
#01146
831150
281151
a01152
#21153
2981154

201156
821160
pO1162
M01164
001166
#01170
821172
MR1174
#o1176
231200
#91202
891204
821206
e21207
@31210
801212
691214
801216
8431220
901222

991100

280000
L1
399

2830400

900008

P20000

000024
a00
001

PA2080

8ADAR0

LLL LT

290000

808000

p00A00

/02000

171578

177579

177569

1771862

177564

177566
een
ee2
212
280

20eaan

2080000
202200
PO0220
290960
fB0000
[ LlIL T
830000
870000
880000
(Ll L
890000
870020

ar11

215
nA2012
2000080
200009
200009
834002
802099
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ey oy »e 4

«SBTTL TRAP CATCHER

Ll4
s #ALL UNGSED LOCATIONS FROM 4 = 776 CONTAIN A ",+2,HALT"
3#8EQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
$#LOCATION @ CONTAINS @ TO CATCH IMPROPERLY LOADED VECTORS

+3174
DISPREG: ,WORD @ 33 SOFTWARE DISPLAY REGISTER
SWREG: +WORD p 33 50FTWARE SWITCH REGISTER
pre resunsew PYTYTYYY . BREARDERERBRND RN RN
LoC=, .
«3200

«SBTTL STARTING ADDRESS(S)

MOV #214,08CCR 3TURN CACHE OFF

amp A#START ;JUMP TO STARTING ADDRESS OF PROGRAM,

.=L0C

.=10800
.SBTTL APT PARAMETER BLOCK
;,I‘.!'QQ.!.Q’li.'.'.lCC'......D.Q'&!}'QQQ&-- *he *
3SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
JINNUBRBUBARRRERRBRRERORIRRRERRBEGARS (22213 * -

.8X=,  ;3SAVE CURRENT LOCATION

224 73SET POWER FAIL TO POINT TO START OF PROGRAM

200 $3FOR APT START UP

244 $3POINT TO APT INDIRECT ADDRESS PNTR,

SAPTHDR 33POINT TO APT HEADER BLOCK

X, 58X $ tRESET LOCATION COUNTER
JrenRan L4222 2 a2 222232222 3 - “en
?SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT=-PDP11 DIAGNOSTIC
s INTERFACE SPEC,

$APTHD:

S$HIBTS: ,WORD '] $3TWO HIGH BITS OF 18 BIT MAILBOX ADDR,

§MBADR: .WORD SMAIL 3 *ADDRESS OF APT MAILBOX (BITS 0~-15)

$TSTM:  .WORD 60 3$$RUN TIM OF LONGEST TEST

$PASTM: ,WORD 60 $3RUN TIME IN SECS, OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
$UNITM: ,WORD $$ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT

+WORD SETEND=$MAJL/2 3;LENGTH MAILBOX~-ETABLE(WORDS)
+SBTTL ACTi1 HOOKS

N » » - e » *
$HOOKS REQUIRED BY ACTii

ssvecs, 3SAVE PC

%46

SENDAD 331)SET LOC,46 TO ADDRESS OF SENDAD IN ,8EOP
=52

JWORD @ $32)SET LOC.52 TO ZERO

+2$SVPC 33 RESTORE PC

janse FYYTe PETTTTT T pREEE

MACY11 27(1096) @9=-FEB=77 135133 PAGE 8
ACT11 HOOKS
+SBTTL COMMON TAGS

J#THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
3#USED IN THE PROGRAM,

%1100
$CMTAG: ;3START OF COMMON TAGS

«WORD ]
$TSTNM: ,BYTE [} 33CONTAINS THE TEST NUMBER
$ERFLG: .BYTE [} $3CONTAINS ERROR FLAG
$ICNT: JWORD 4 37CONTAINS SUBTEST ITERATION COUNT
SLPADR: ,WORD e 3 3CONTAINS SCOPE LOOP
S$LPERR: ,WORD [} ;3CONTAINS SCOPE RETURN FOR ERRORS
SERTTL: ,WORD [ ;3CONTAINS TOTAL ERRORS DETECTED
SITEMB: .BYTE (4 33CONTAINS ITEM CONTROL BYTE
SERMAX: ,BYTE 1 s3CONTAINS MAX, ERRORS PER TEST
$ERRPC: ,WORD ] s $CONTAINS PC OF LAST ERROR INSTRUCTION
§GDADR: ,WORD [ 3 7CONTAINS OF “GOOD’ DATA
$BDADR: ,WORD '} 33CONTAINS OF °BAD® DATA
$GDDAT: ,WORD ] 3 3CONTAINS “GOOD* DATA
$BDDAT: ,WORD @ 33CONTAINS “BAD’ DATA

«WORD [4 s sRESERVED==NOT TO BE USED

«WORD [}
SWR} «WORD DSWR 330F SWITCH REGISTER
DISPLAY: ,WORD DDISP 330F DISPLAY REGISTER
$TKS: 177560 $3TTY KBD STATUS
8TKB: 177562 33TTY KBD BUFFER
$TPS3 177564 33 TTY PRINTER STATUS REG,
$TPB: 177566 33TTY PRINTFR BUFFER REG,
sNULL: ,BYTE '] 33CONTAINS NULL CHARACTER FOR FILLS
$FILLS: .BYTE 2 ;3CONTAINS ¢ OF FILLER CHARACTERS REQUIRED
SFILLC: .BYTE 12 73 INSERT FILL CHARS. AFTER A "LINE FEED"
$TPFLG: ,BYTE ] s3"TERMINAL AVAILABLE® FLAG (BIT<@7>=0=zYES)
$REGAD: ,WORD ] 3 JCONTAINS THE FROM

$sWHICH (SREG2) WAS OBTAINED

8REGA: ,WORD (4 33CONTAINS ((SREGAD)+9)
$REG1: .WORD (4 3 sCONTAINS((SREGAD)+2)
$REG2; ,WORD [ s sCONTAINS((SREGAD) +4)
SREG3: ,WORD ] 3 ;CONTAINS{ (SREGAD)+6)
SREG4: ,WORD [ 3 3CONTAINS((SREGAD) +1@)
SREGS: ,WORD '] $3CONTAINS((SREGAD+12)
§TMPY: ,WORD [4 $3USER DEFINED
$TMP1: ,WORD ;sUSER DEFINED
§TMP2: LWORD [} ; sUSER DEFINED
§TMP3: ,WORD 2 ; sUSER DEFINED
§TMP4: ,WORD ] USER DEFINED

§TMP5; ,WORD [} 3 USER DEFINED

§QUES: LASCII /?/ QUESTION MARK

$CRLF: ,LASCII <i15> CARRIAGE RETURN

SLF3 LASCIZ <12> ;:LINE FEED

CREG1: .WORD ;CONTROL. REG ADDR. FOR NPR DEVICE
CREG2: ,WORD ;sCONTROL REG ADUR, FOR NPR DEVICE
CREG3: ,WORD ;CONTROL REG ADDR, FOR NPR DEVICE
CREG4: ,WORD ;CONTROL REG ADDR. FOR NPR DEVICE
CREG5: ,WORD ;CONTROL REG ADDR, FOR NPR DEVICE

TOOS S
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DOKKAA, P11 87<FEB=77 11:01 COMMON TAGS
449 #9122¢ DPOPOOD CREG6: L WORD @ sCONTROL REG ADDR, FOR NPR DEVICE
450 001226 0809000 IVEC: WWORD @ ; ADDRESS OF DEVICE’S INTERRUPT VECTOR
451 981230 P0O6PO EAD: JWORD @ ;ADDRESS OF DEVICE’S ERROR REG
452 ©081232 000000 SETUP; L,WORD @ $ADDRESS OF DEVICE’S HANDLER
453 901234 0208400 SKTST: ,WORD [ 31POINTER TO TEST FOLLO“ING ONE BEING EXECUTED
454
455 «SBTTL APT MAILBOX~ETABLE
456
457 IR Al » » LY T REFRDRRERBARRRRBIRBPRRR RN ERRNS
458 ’ «EVEN
459 901236 . SMAIL: $IAPT MAILBOX
460 091236 BI2000Y SMSGTY: ,WORD  AMSGTY ;3;MESSAGE TYPE CODE
461 £01240 900200 SFATAL: WORD  AFATAL j3FATAL ERROR NUMBER
462 901242 803000 8TESTNt ,WORD ATESTN 33 TEST NUMBER
463 001244 990200 $PASS: ,WORD APASS 33PASS COUNT
464 PU1246 PODOBO SDEVCT: .WORD  ADEVCT 33DEVICE COUNT
465 001250 902000 SUNIT: ,WORD  AUNIT  ;3I/0 UNIT NUMBER
466 901252 9O0BAD $MBGAD: ,WORD AMSGAD ; ;MESSAGE ADDRESS
467 091254 800003 SMSGLG: ,WORD  AMSGLG 33MESSAGE LENGTH
468 PO1256 SETABLE: 33APT ENVIRONMENT TABLE
469 PB1256 #00 SENV; .BYTE  AENV 3 JENVIRONMENT BYTE
476 9901257 [..1] SENVM: _BYTE  AENVM  ;3ENVIRONMENT MODE BITS
471 801260 902000 $SWREG: ,WORD  ASWREG 33APT SWITCH REGISTER
472 001262 999000 $USWRy ,LWORD  AUSWR  33USER SWITCHES
473 $01264 290000 $CPUOP: ,WORD ACPUOP ;;CPU TYPE,OPTIONS
474 I BITS 15-11=CPU TYPE
475 12 11/04%01,11/05802,11/20803,11/409084,11/45285
476 I 11/70106,PDQ=A7,0510
477 e BIT 10sREAL TIME CLOCK
478 I BIT 9aFLOATING POINT PROCESSOR
479 e BIT 8sMEMORY MANAGEMENT
480 801266 (L1 $MAMS1: BYTE  AMAMSY ;3HIGH ADDRESS,M,S, BYTE
481 001267 [.LT] SMTYP1s BYTE  AMTYPt ;3MEM, TYPE,BLK#1
482 e MEM,TYPE BYTE «= (HIGH BYTE)
483 123 9¢0 NSEC CORE=0a1
484 3 300 NSEC BIPOLAR=2@2
485 3 500 NSEC MOS5=003
486 091270 8920080 SMADR): ,WORD  AMADR1 jjHIGH ADDRESS,BLK#1
487 pe MEM_LAST ADDR,s3 BYTES,THIS WORD AND LOW OF "TYPE" ABOVE
488 991272 200 $MAMS2: ,BYTE AMAMS2 3 3HIGH ADDRESS,M.S, BYTE .
489 0081273 029 SMTYP2: .BYTE  AMTYP2 3 yMEM,TYPE,BLKS2
490 691274 800000 $MADR2: .WORD  AMADR2 3 3MEM,LAST ADDRESS,BLK#2
491 841276 [LL] S$MAMS3: .BYTE  AMAMS) 33;HIGH ADDRESS,M.8,BYTE
492 MO1277 290 SMTYP3: ,BYTE  AMTYPI ;¢MEM,TYPE,BLK#3
493 621300 ©20000 $MADR3: ,WORD  AMADR3 3 3MEM,LAST ADDRESS,BLK#3
494 001302 (L] §MAMS4: BYTE  AMAMS4 33HIGH ADDRESS,M.S.BYTE
495 991303 1Y) SMTYP4: .BYTE  AMTYP4 ;3 MEM,TYPE,BLK#4
496 ©31304 902000 $MADR4: ,WORD  AMADR4 ;3MEM,LAST ADDRESS,BLK#4
497 001306 808080 S$VECT1: .WORD AVECTt1 33 INTERRUPT VECTOR#1,BUS PRIORITYH1
498 921310 PPROGY S$VECT2: .WORD  AVECT2 3;INTERRUPT VECTOR#2BUS PRIORITY#2
499 001312 900000 S8BASE: LWORD ABASE  ;3BASE ADDRESS OF EQUIPMENT UNDER TEST
560 801314 000000 §DEVM; _WORD  ADEVM  ;3DEVICE MAP
5¢1 $A1316 pBBYCRR $COW1: .WORD ACDW1 $ $CONTROLLER DESCRIPTION WORD#1
Se2 901328 2A0ARS $CDW2: .WORD  ACDW2  ;jCONTROLLER DESCRIPTION WORD#2
503 801322 pooeso $DOWas  ,WORD ADDWE $sDEVICE DESCRIPTOR WORD¢#¥
501 9801324 0898000 $DDW1: LWORD  ADDW1 3 1DEVICE DESCRIPTOR WORD#1

MDe11-DQKXA-A 11/6X CACHE DIAGNOSTIC MACY{1 27(1006) @9-FEB=77 153133 PAGE 10
DOKKAA,P11 87-FEB=77 11301 APT MAILBOX=-ETABLE

505 001326 089000 §DDW2: L WORD ADDW2 3$3DEVICE DESCRIPTOR WORD#2

506 001330 @00P20 §DDW3: ,WORD ADDW3 $3DEVICE DESCRIPTOR WORD#3

507 #91332 PB22OD $DDW4s  ,WORD ADDW4 33DEVICE DESCRIPTOR WORD#4

508 901334 9AOGGO 8DDWS: ,WORD ADDWS 33DEVICE DESCRIPTOR WORD#S

509 PO1336 002000 $DDW6: ,WORD ADDWé6 33DEVICE DESCRIPTOR WORD#6

510 901340 900000 ‘ $DDW7: ,WORD ADDW7 3 sDEVICE DESCRIPTOR WORD#?7

St1 701342 P0R2Q0 sDDW8: ,WORD ADDWS 33DEVICE DESCRIPTOR WORD#S8

512 901344 PpRAOPIO $DDW9: ,WORD ADDW9 33DEVICE DESCRIPTOR WORD#9

513 @01346 020000 8DDWip: ,WORD ADDW1@ 3 3DEVICE DESCRIPTOR WORD#10
514 901350 809022 $DDW11: ,WORD ADDW11 ;sDEVICE DESCRIPTOR WORD#11
51S 801352 830000 $DDW12: ,WORD ADDW12 33DEVICE DESCRIPTOR WORD#12
516 @01354 002039 4DDW13: ,WORD ADDW13 3 3$DEVICE DESCRIPTOR WORD#1)
517 @21356 009202 $DDW14: ,WORD ADDWi4 33DEVICE DESCRIPTOR WORD#14
518 MO1368 90000A $DDW1S: WORD ADDW1S 3;DEVICE DESCRIPTOR WORD#1S
519

529

521 #981362 SETENDS

522

523

524 -

52%

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

561

542

543

544

545

S46

547

548

549

550

551

552

583

554

555

556

557

558

559

564
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DQKKAA,P11

561
562
563
564
565
566
567
568
569
570
ST1
572
573
574
575
576
s717
578
579
58¢
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
694
6095
606
607
628
609
610
611
612
613
614
615
616

MDe11-DQKKA-A 11/6X CACHE

801362

$01362
#91366
801370
801374
891376

201402
P91419
981416
801424
901432
801440
891446
821454
221462
P01470
Po147¢
@01500
801506
221514

pPB1522
201526
801534
901542
901550
821556

9915690
801562
901566
891570
821576
8a1604

801610
901614
201622
091624
901632
901632

DOKKAA,P11

617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632

633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
659
651
652
653
654
655
656
657
658
659
660
661
662
663
664
66
666
667
668
669
67¢
671
672

#01636
801642
291646
8931659
901656
321660
n21666

831670
201676

881700

821704
8031710
801712
pO1714
801720
801722
#01724
821726
831732

P31734
831736
2901744
891746

901752
801754
801756
001760
801762

"B1764
801770
801772
892000
802002
BO20v4

#92000
902014
802029
2082022
082026
#2032

37=-FEB=77 11:01

8127006
8085026
922706
801374
812706

812737
812737
812737
812737
812737
812737
812737
912737
813737
835337
005037
112737
812737
812737

813746
812737
812737
912737
9227717
901012

800403
p12716
8Po002
912737
912737
212637

805037
132737
901403
812737

194421

801100
901134
001140
@35152 0900020
000340 000022
935412 000030
900343 000032
240306 000034
000340 000036
240364 000024
8003348 ©00026
833854 033046
935406
035606
200301 @a1115
901506 001106
901514 201110
900004
901562 @PBAR4
177570 001134
177570 901136
177777 177356
891570
200176 ©9113¢
900174 201136
noe0as
001244
900200 991257
601268 001134
840542
DIAGNOSTIC

07-FEB=77 11301

n12700
185737
091410
832777
801974
832117
go1074

#3277
801002

802137

104401
104419
912600
820027
2082002
895709
922003
104401
200766

pB000S
812737
996300
800179

981764
pO2156
892232
902412
882540

104401
184419
212737
/12600
aes710
pAR41)

812737
205037
822626
184401
104491
9m2756

170000
901256

000400

0900209

200409

e03056
040670

900005

041202

000214
8901752

241242

002006

320406
200006

fa1312
941222

177256
177246

177236

177746

A00a04

200a04

MACY11 27(1806) 09=FFBw77 15133 PAGE 11
APT MAILBOX-ETABLE

FIRREGRRENBNNT RN G RBGNRRNR B RO 12244 -

Jresean PP Pre YT YT » » YY)

START: ’
+SBTTL INITIALIZE THE COMMON TAGS
$$CLEAR THE COMMON TAGS (SCMTAG) AREA

MoV 18CMTAG,R6 $3FIRST LOCATION TO BE CLEARED
CLR (R6) ¢ $3CLEAR MEMORY LOCATION
CNP $SWR,R6 }3DONE?
BNE ) $:LOOP BACK IF NO
MOV #STACK, SP 2 16ETUP THE STACK POINTER
33 INITIALIZE A FEW VECTORS
MOV $8SCOPE, @R IOTVEC ;3 I0T VECTOR FOR SCOPE ROUTINE
MOV #340,08I0TVEC+2 ;ILEVEL 7
MOV $ERROR, @#EMTVEC 3 3EMT VECTOR FOR ERROR ROUTINE
MOV #340,00EMTVEC+2 3j3LEVEL 7
MOV $$TRAP, 9 TRAPVEC 33 TRAP VECTOR FOR TRAP CALLS
MOV #340, 89 TRAPVEC+2;LEVEL 7
MOV $$PWRON, 84 PWRVEC 33 POWER FAILURE VECTOR
MOV $340,09PWRVEC+2 33LEVEL 7
MOV S$ENDCT, $EOPCT  ;$SETUP END=QF=PROGRAM CQUNTER
CLR STIMES 33 INITIALIZE NUMBER OF ITERATIONS
CLR SESCAPE 3 $CLEAR THE ESCAPE ON ERROR ADDRESS
MOVB #1,8ERMAX 33ALLCW ONE ERROR PER TEST
MoV #,+8LPADR 31 INITIALIZE THE LOOP ADDRESS FOR SCOPE
MOV #.,8LPERR $15ETUP THE ERROR LOOP ADDRESS

338IZE FOR A HARDWARE SWITCH REGISTER, IF NOT FOUND OR IT IS
:3EQUAL TO A “-1", SETUP FOR A SOFTWARE SWITCH REGISTER,

MOV @4ERRVEC,~(SP) ;3;8AVE ERROR VECTOR
MoV #648, 0 FRRVEC 33SET UP ERROR VECTOR
MOV #DSWR, SWR 33 SETUP FOR A HARDWARE SWICH REGISTER
MOV #DDISP,DISPLAY ;3;AND A HARDWARE DISPLAY REGISTER
cup #=1,08WR s3$TRY TO REFERENCE HARDWARE SWR
BNE 668 s3BRANCH IF NO TIMEOUT TRAP OCCURRED
33AND THE HARDWARE SWk IS5 NOT = ~1
BR 658 33BRANCH IF NO TIMEOUT
64812 MoV 658, (SP) 338ET UP FOR TRAP RETURN
RTI
6581 MOV #SWREG, SWR 33POINT TO SOFTWARE SwR
MOV #DISPREG,DISPLAY
668t MOV (SP)+,®#ERRVEC ;)RESTORE ERROR VECTOR
CLR $PASS 33CLEAR PASS COUNT
BITB ¥APTSIZE,$ENVM ;;TEST USER SIZE UNDER APT
BEQ 678 ;3YES,USE NON«APT SWITCH
MOV $$8WREG, SWR 33NO,USE APT SWITCH REGISTER
6782
TYPE +M8GY 3TYPE 11/6X DIAGNOSTIC
MACY11 27(1286) ©9~FEB=77 15333 PAGE 12

INITIALIZE THE COMMON TAGS

7///////////I/I//////////I////////////////I//////////////////I/////////
3 THE FOLLOWING ROUTINE IS USED TO INTERROGATE THE PERSON
sUSING THE PROGRAM WHICH NPR DEVICE HE WISHES TO USE
7//////////////I/////l//lI/////////////////////////////////////////////

MOV #1706008,R0 ;SAVE UBE ADDRESS IF RUNNING UNDER APT
TSTB PISENV 3RUNNING UNDER APT?
BEQ 28 $BRANCH 1F NO
BIT #5408, #8WR sENABLE TESTS USING NPR DEVICES?
BNE UBEAPT 3BRANCH IF YES TO DEFAULT APT DEVICE:IUBE
BIT #SWA7,88WR ;POWER DOWN TESTS TO BE RUN?
BNE UBEAPT $BRANCH IF YES TO DEFAULT APT DEVICE:UBE
282 BIT #SWOB, PSWR sENABLE TESTS USING NPR DEVICE?
BNE 02 3BRANCH IF YES
JMP START1 $GO TO BEGINNING OF TESTS
Q23 TYPE +M8G3 sWHICH DEVICE SHOULD BE USED?
B2: RDOCT $WAIT FOR REPLY
MOV (SP)+,RO sGET ANS OFF STACK
CM™p RO, %S 3WAS ANS VALID («<$5)?
BGE -3% sBRANCH IF NO
TST RO 3ANS VALID?
BGE B1 $sBRANCH IF YES
et TYPE ' MSG4 s 2INVALID ENTRY TRY AGAIN
BR B2 3GO WAIT FOR NEW ANS
Bis RESET $INITIALIZE ALL DEVICES
Mov #214,908CCR sCACHE OFF
ASL RO ;ADJUST FOR WORD INDEXING
Jmp @TAB(RO) ;GO ASK FURTHER QUESTIONS ON DEVICE
TAB: GQUBEN ;POINTER TO UNIBUS EXERCISOR (NEW) QUESTIONS
QUBEO sPOINTER TO UNIBUS EXERCISOR (OLD) QUESTIONS
QRK@S 3POINTER TO RK@S QUESTIONS
QRPO3 ;POINTER TO RP@3 QUESTIONS
QTU1Q sPOINTER TO TU1@ QUESTIONS

;/////////////////////I///I/////I/////////I//I///I////////////////I////
;UBE NEW QUESTION AND INITIALIZE ROUTINE
}////////////I///I////I///I///////I////////////I///l/////////////I/////

QUBEN: TYPE +MEGS ;TYPE THE UBE’S DATA BUFFER ADDRESS
3s: RDOCT sWALT FOR ANS

MOV t1s,004 $SET UP FOR TIME OUTS

Moy (SP)+,RA $SEE IF DEVOCE RESPONDS

ST (R®)

BR 28 ;BRANCH IF YES
181 MOV 16,044 ;RESTORE TRAP CATCHER

CLR 816 $RESTORE TRAP CATCHER

cue (SP)+,(SP)+ . ;RESTORE STACK

TYPE ,M5G6 :DEVICE DOES NOT RESPOND; TRAPS TO 4
482 TYPE L MSG4 :?INVALID ENTRY, TRY AGAIN

BR 38 $WAIT FOR ANS
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DOKKAA P11

673
674
675
676
6717
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
101
742
703
704
7e5
196
107
708
709
710
711
2
713
T14
715
716
717
718
719
720
721
722
723
724
725
726
727
728

P02034
802040
992042
902046
802050
802052
802056
802060
0092062
802066
#92072
902876
P02100
002104
902196
#92112
902114
902120
902122
802126
802130
992132
802136
802144
802152

902156
8082164
802170
802172
802174
0922008

892204
802212
802220
992226

802232
802240
902244

802246
832250
002254

#32260

@7-FEB=77 113101

932790
#831372
022709
883367
810001
242700
B8R6200
806200
862700
810037
210137
905721
819137
805721
210137
995721
210137
203721
/190137
205721
922121
819137
813737
812737
983137

812737
995737
209405
822626
104401
280137

212737
812737
@12737
800137

812737
»asS737
802485

822626
194401
ae2137

194491

207417
1700020

177000

200510

991226
901224

801222
001220
801212
801216
001214
901212

n34n4s
203056

802172
170000

841312
281726

170006
#34224
034174
803056

802246
177404

941312
801726

241414

DIAGNOSTIC

901230
801232

200004

291212
001230
801232

0000204
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729
7308
731
732
733
734
735
736
737
738
739
740
741
742
743
T44
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
7169
761
762
763
764
765
766
767
768
769
170
771
172
773
774
715
776
177
778
779
780
781
782
783
784

902264
002266
802270
902272
902276

882300
nO2304
202306
802312
802314
802316

902322
902330
902336
802344
902352
902360
982362
202370
802372
202374
202376
992402

202406

802412
092420
902424

002426
002430
802434

202440

002444
002446
822450
802452
832456

#32460
902464
#22466
Ba2470
0902474
002502
802506

87-FEB-77 11301

1944190
212600
802083
184401
8ee7r72

n22790
893772
912701
896300
877102
810037

812737
812737
912737
813737
812737
p050081
232737
P91086
895201
881372
104401
808137

220137

812737
805737
200405

822626
194491
800137

104401

184410
912603
202003
104401
200772

$22702
803772
2730300
8180837
052737
805037
205037

A41202

200010

000615

901214
177404
177404
934226
001214
@00a1s

000100

041645
801726

833056

092426
176714

941312
001726

041414

#41202

voe1a

an1214
ne0RN4
176722
176724

901212
201230
901232
177412
177404

177400

2pono4

¢a1214
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281 BIT $7417,R0 ;16 ADDRESS LEGAL?
BNE 48 3BRANCH IF NO
cMp 1170000, RO 715 ADDRESS LEGAL?
BGT 4 3BRANCH IF NO

UBEAPT: MOV RO, Ry $SAVE BUFFER ADDRESS
BIC $177000, Re $CALCULATE DEVICE’S
ASR RO : INTERRUPT VECTOR
ASR RO
ADD #1510, R0 sRO=DEVICE INT VECTOR
MOV RO, IVEC $SAVE DEVICE INT VECTOR
MOV R1,CREG6 $SAVE DEVICE BUFFER ADDR
TST (R1)+ sUPDATE ADDRESS
HoV R1,CREGS $SAVE UBE CYCLE COUNT REG ADDR,
151 (R1)+ sUPDATE ADDRESS
MOV R1,CREG4 ;SAVE UBE ADDRESS COUNTER ADDR,
18T (R1)+ sUPDATE ADDRESS
MOV R1,CREG1 $SAVE UBE CONTROL REG 1 ADDR.
TST (R1)+ ;UPDATE ADDRESS
MOV R1,CREG3 :SAVE UBE ERROR CLEAR ADDR,
TST (R1)+ $UPDATE ADDRESS
CHP (R1)4, (R1)+ ;UPDATE ADDRESS
MOV R1,CREG2 $SAVE UBE CONTROL REG 2 ADDR,
MOV CREG1, EAD $SAVE UBE ERROR ADDRESS
MOV $HUBEN, SETUP ;LOAD POINTER FOR UBE HANDLER
Jup START! ;GO TO BEGINNING OF TEST

FIIV01E00000000000070008770000020000000707070700072070007200707070100077
3UBE OLD INITIALIZE ROUTINE
BIIIPIIIIIEIP82000007080000000000202000000870000000000707000007000700717

QUBEO: MOV 16,084 $SET UP FOR TIME OUTS
TST es178000 :SEE IF DATA BUFFER RESPONDS
BR 28
182 Cwp (SP)+,(SP)» sRESTORE STACK
TYPE +M5G6 ;DEVICE DOESN’T RESPOND
JNP Q1 $GO CHOOSE ANOTHER DEVICE
28: MOV $#170006,CREGY $SAVE THE GO ADDRESS
MOV #FAKE,EAD 3SETUP FAKE AODRESS FOR ERROR TEST
MOV . WHUBEO, SETUP sLOAD PTER FOR UBE HANDLER
JuP START1 3GO TO BEGINNING OF TEST

SIIIIIPIPI0000000707000077008000070000000000702000700¢0007070002004707077
$RK®S QUESTION AND INITIALIZE ROUTINE
FIL1I187ET0TE0 000800000000 008008000700000000007007000000000001000070727777

QRK@S: MOV 18,004 $SET UP FOR TIME OUTS
TST $HRKCS 3SEE IF RK@S STATUS REG RESPONDS
BR 28
183 CMP (SP)+,(SP)+ $RESTORE STACK
TYPE + MSG6 $DEVICE DOES NOT RESPOND
Jup o1 3GO CHOOSE ANOTHER DEVICE
281 TYPE 1 M8G7 3WHICH DRIVE SHOULD BF USED?

MACY11 27(1006) Q9<-FEB-77 15333 PAGE 14
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3TYPE @=7 <CARRIAGE RETURN>

48 RDOCT $WAIT FOR ANS
MOV (SP)+,RO $IS DRIVE VALID & = QR >@?
BGE 3s $BRANCH IF YES
S8: TYPE 'M8G4 $ INVALID ENTRY, TRY AGAIN
BR 4 $GO WAIT FOR REPLY
3s: (o1 #10,R0 $18 DRIVE VALID # <77
BLE 58 $BRANCH IF NO
MOV #15,R1 ;PUT DRIVE #
682 ASL RO $IN 3 MSB OF Ro
508 R1,68 sLOOP TILL DONE
MoV RO, @#CREG2 $SAVE DISK ADDRESS REG CONTENTS WITH SELECTED
$DRIVE AND CYLINDER ADDR, SURFACE & SECTOR=@
MOV #RKCS,CREG) $SAVE THE GO ADDRESS
MOV #RKCS,EAD 3SAVE THE ERROR ADDRESS
MoV *HRK@S, SETUP 3 LOAD POINTER FOR RK@S HANDLER
MOV @¥CREG2,®#RKDA ;SET UP DRIVE &
MOV #15,08RKCS sRESET DRIVE
CLR R1 " 3INIT COUNT
8s: BIT $10@,88RKDS $DRIVE READY?
BNE 78 $BRANCH IF YES
INC R1 3WAIT FOR
BNE 88 $DRIVE RDY
TYPE rMSG13 $DEVICE RDY BIT DOES NOT SET
Jup Qi $GO CHOOSE ANOTHER DEVICE
783 pLIZ START1 $GO TO FIRST TEST

IL11700002200077702077207772828000720807200000007777707207727777240777277¢47
:RP@3 QUESTION AND INITIALIZE ROUTINE
SP71077777270700072708707777728000727004870008700077007707000077700722077777777

GRPB3: MOV 118,084 $SETUP FOR TIME OUT
TST #4RPCS $SEE IF RP@3 CONTROL REG RESPONDS
BR 28
182 cwp (SP)+,(SP)+ ;RESTORE STACK
TYPE ,M5G6 :DEVICE DOES NOT RESPOND
aue o1 3GO CHOOSE ANOTHER DEVICE
282 TYPE +MSG7 ;WHICH DRIVE SHOULD BE USED?
sTYPE ©=7 <CARRIAGE RETURN>
48: RDOCT sWALT FOR REPLY
MOV (SP)+,R0 $GET DRIVE & FROM STACK
BGE 38 $BRANCH IF DRIVE #>ORx0
583 TYPE 1MSG4 sINVALID ENTRY, TRY AGAIN
BR 48 :GO WAIT FOR REPLY
383 cmp ¥10,R0 ;IS DRIVE VALID #> OR=7
BLE 58 :BRANCH IF NO
SWAB RO ;PUT DRIVE # IN HIGH RYTE
HOY R®,CRF.G2 $SETUP CONTROL MASK WITH DRIVE # AND
BIS 44,CREG? ;A READ OPERATION (NPR DATO)
CLR @#RPCA $SETUP CYLINDER AODRESS REG FOR B

CLR @¥RPDA ;SETUP DISK ADDRESS RFG FOR @ SECTOR AND TRACK
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785
786
787
788
789
799
7914
792
793
794
795
796
797
798
799
810
881
ea2
823
804
BYS
806
8a7
8es
849
rR1Q
LERY
812
813
814
a15
816
817
Q18
R19
820
82t
822
823
R24
R25
826
827
Rf28
829
B30
31
832
833
834
LELY
R36
837
838
R39
a40

802512
832520
902526
802534

902540
802546
902552

982554
902556
032562

902566

802572
882574
882576
202600
922604

202606
902612
02614
982616
$02624
002630
892632
0922649
002644
802650
902652
902660
202662
802666

802670
802676
#02700
002704

8022706
802712
802720
992722
8927390
#02736
002744
002752

@7=-FEB=77 11101

12737
912737
212737
892137

812737
885737
pOO40QS

822626
104401
990137

104401

184412
P12600
#82003
134401
990772

822700
803772
280300
812737
/12701
@77101
212737
858037
s12701
977101
232737
801083
184401
200744

832737
#01403
104491
#90a735

An5237
832737
281774
9127317
212737
812737
812737
852237

176714
176714
8344690
803056

792554

172522

841312
901726

941414

841202
poen10
olp000a
009010
000016
172522
809777
a0p100

841507

200004
#41546

172522
800001

f34714
172522
172%22
240000
401214

DIAGNOSTIC

901212
001230
801232

200004

172522

172522

172520

172528

172520

901232
001212
P01230
291214

MDe11-DQKKA=A 11/6X CACHE DIAGNOSTIC
DAKKAR,PI1

a4y
842
843
f44
R4S
B46
847
H48
R49
859
LL3}
852
853
RS54
A5S
856
LN
858
59
864
861
862
A63
B64
R6S
866
867
R6E
869
870
ATt
872
873
874
A5
876
8717
878
R19
YT
RR1
882
LLE}
R84
fA8S
886
887
Ay
R8I
89v
A9l
992
893
894
895
896

822756
202764
882772
#93000
903006
803012
803016
893024
803426
$03030
8083034

033040
203044
893046
883952

0983056
003064
283072
p33100

803104
P33106
803110
903112
803116
883120
#03122

223124
803132
#03134
803142
#8315¢
#03156
803162

9233162

B13737
852737
212737
212737
005237
B12701
232737
801905
¥717185
104491
anre137

805737
1900004
1044901
230137

812737
#12737
942737
#12706

810846
876680
880022
852700
876600
800222
9126290

823727
881013
913737
862737
813777
2059077

#12737

@7-FER=77 11301

801214
000004
177760
060009
172522
1777177
A00001

0416458
001704
172522
941614
891704

233382
933142
200001
981100

100001

801232

801226
0020802
901172
176910

noo214

172522
172522
172524
172526

172520

200004
oe0114¢
177572

834046
ent172

ea1172
176050

177746

MACY11 27(1006)

MOV
MoV
MOV
JMe
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#RPCS,CREGY
#RPCS,EAD
#HRPO3, SETUP
STARTY

;SAVE THE GO ADDRESS

$SAVE THE ERROR ADDRESS

sLOAD POINTER TO RPO3 HANDLER
$GO TO FIRST TEST

SIELI22F02008002000000000000007700000000700008000000000700000070000070077
;TU1® QUESTION AND INITIALIZE ROUTINE
SIVEPILII2E2L017007 8000880000200 00700000000000000000000077000000007000777

QTU10:

18:

2863
462

583

382

682

783

98:
108:

MACY11 27(1096)

128:

1182

START1:

182

MOV
TST
BR

CMP
TYPE
JMP

TYPE

RDOCT
MoV
BGE
TYPE
BR

(.1
BLE
SWAB
MOV
MOV
s0B
MOV
BIS
MOV
508
BIT
BNE
TYPE
BR

BIT
BEQ
TYPE
BR

INC
BIT
BEQ
MOV
Mov
MOV
MOY
BIS

¥18,004
@AMTC
28 ’

(SP)+,(SP)+
+M8G6
a1

1 MSGT

(SP)+,RO
3

1 M5G4

48

#10,R0

(1]

RO

10800, @¢MTC

#16,88MTC
RA, @#MTC
#777,R1
R1,78
4189, 00MTS
88

1MSG10
58

$4,08MTS
9s
+MSG11
58

S#MTC
#1,04MTS

108

$HTU14, SETUP
#MTC,CREG)
#$MTC, EAD
$40000,CREG2
RO, CREG?

3SETUP FOR TIME OUT
3SEE IF TU1® COMMAND REG RESPONDS
3YES, BRANCH

$RESTORE STACK
3DEVICE DOES NOT RESPOND
$GO CHOOSE ANOTHER DEVICE

sWHICH DRIVE SHOULD BE USED?
3TYPE @=7 <CARRIAGE RETURN>
$WAIT FOR REPLY

3GET DRIVE # FROM STACK
sBRANCH IF DRIVE # > OR = @
$INVALID ENTRY TRY AGAIN
$WAIT FOR REPLY

3IS DRIVE VALID # < OR = 7
3BRANCH IF NO

3PUT DRIVE # IN HIGH BYTE
;s POWER CLEAR CONTROLLER
$8ET DELAY FOR POWER CLEAR
sWAIT FOR POWER CLEAR

3SET UP TO REWIND

3SET UP DRIVE # IN CONTROL
;SET UP DELAY COUNT

sDELAY FOR SELECT REMOTE
3SEE IF DRIVE SELECTED
;BRANCH IF YES

sDRIVE NOT SELECTED PROPERLY
sSBELECT ANOTHER

3WRITE PROTECT ON?
$BRANCH IF NO

;WRITE PROTECT ON
;SELECT ANOTHER UNIT

sREWIND TAPE

: TAPE UNIT RDY?

sLOOP TILL IS

;LOAD PTER TO TU1@ HANDLER

$SAVE GO ADDRESS

$SAVE ERROR ADDRESS

+SET UP CONTROL MASK WITH DENSITY=8@@BPI, 7 CHANNEL
3SET DRIVE # IN MASK

$NOW WRITE MIN ¢ OF BYTES ON TAPE (24)8

MOV
BIS
MoV
MoV
INC
MOV
BIT
BNE
808
TYPE
JMP

TST
BPL
TYPE
JMP

MoV
MOV
BIC
MOV

MOV
MED
+WORD
BIS
MED
+WORD
MoV

CMP
BNE
MOV
ADD
MOV
CLR

29-FEB=77 153133 PAGE 16
INITIALIZE THE COMMON TAGS

CREG2,04MTC
#4,08M1C
$-20,84MTBRC
#BUFL, @#MTCMA
esMTC
#177777,.,R}
$1,08MTS

118

R1,12¢
1M5G13

Q2

PIMTC
STARTY
1M8G12
02

SUTE, R84
L]

#STACK, 8P
R, =(SP)

RLOG
1100001 ,R0

WLOG
(SP)+,R7

SETUP, #HUBEN
18
IVEC,sTMPD
42,3TMPD
$TMPG,@TVEC
8sTMPA

$SET UP TO DO WRITE

3SET FUNCTIONZWRITE
3WRITE (20)8 BYTES

;SETUP ADDRESS FOR XFER
$START WRITE

;8ET UP FOR MAX DELAY
3UNIT DONE?

sBRANCH IF YES

;LOOP TILL MAX COUNT DONE
;DEVICE RDY BIT DOES NOT SET
3 TRY ANOTHER DEVICE

$ERROR BIT SET?

$BRANCH IF NO TO FIRST TEST
;sDEVICE ERROR BIT SET

3 TRY ANOTHER DEVICE

$SETUP FOR UNEXPECTED TRAPS TO VECTOR 4
$SET UP FOR UNEXPECTED PARITY ERRORS,
;KT OFF IF ON

$INIT STACK POINTER

3JSAVE Re FOR MED INST
3GET CONTENTS OF LOG REG

sENABLE ERROR LOG & LOG FIRST MODE
3UNLOCK ERROR LOG

sRESTORE R@

;15 THERE A UNIBUS EXFRCISER DEVICE?
3BRANCH IF NO

3GET ITS VECTOR

3AND PUT A TRAP

3CATCHER THERE

RRRBRBBRB BB R SR B R RGN R AR BB RRR S

12] *
s#TEST 1

TEST PA MUX AND PHYSICAL ADDRESS DRIVEKS

»

:

;#IF THE INHIBIT TESTS USING KT SWITCH (SW12)=1, THIS
s#TEST 1S INHIBITED,
s  THF PHYSICLAL ADDRESS LINES A17,A16,A15 ARE CHECKED

3#THAT THEY CAN CHANGF STATES,

THE MEMORY Is FIRST STZED

3#TO SEE IF THERE IS MORE THAN 16K OF MEMORY, IF NO, THIS

3#TEST 1S SKIPPED,
3 #MEMORY,

s#WITH A FLOAT 1, @ PATTERN,
3 WHEN AN ADDRESS IS FOUND TO CONTAIN INCORRECT DATA
s #AN ERROR MESSAGE TS TYPED,
;#FOR TRAPS TO VECTOP 4 WILL REPORT OTHER ADDRESSING ERRORS,.

IF THERF IS MORE THAN 16K OF
THE HIGH ADDRESS BITS A17, Alé6, A15 WILL BE TESTED

IN ADDITION, A HANDLER (NSSYN)

R L L S e Y R S e e it A E LR S S LS abb At alh i

TST1:

MOV

#214,8CCR

;s TURN OFF CACHE FOR SCOPE
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DOKKAA P11 27-FEB=77 11301 1 TEST PA MUX AND PHYSICAL ADDRESS DRIVERS

897 903170 0G4 5COPE

898 993172 812737 004164 9A1234 MOV $TST2, SKTST ;SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
899 ©03200 932777 @10000 175726 BIT #5012, @8WR sINHIBIT TESTS USING KT?

9900 03206 901402 BEQ AtS 3BRANCH IF NO

991 903210 000137 004164 Jup TST2 ;YES,GO TO NEXT TEST

992 893214 012737 @04072 000004 A1S: MoV SNSSYN, @34 $SET UP FOR TRAPS TO 4 DUE TO ADDRESSING ERROFS
903

904 JSTART CHECK OF NON PROGRAM LOCATIONS

905 .

996 903222 952737 @00200 036034 BIS $200,048KT11 sTURN ON KT FOR $SIZE

907 9032308 924737 035750 JSR PC,8STZE $SIZE MEMORY

908 003234 022737 001000 936322 cup #1000, $LSTBK ;18 THERE MORE THAN 16K OF MEM?

999 003242 pO3402 BLE A6 ;BRANCH IF YES

910 803244 DPOO137 004054 Jup A1? $NO,GO EXIT TEST

911 903250 912700 100000 A161 MOV 1100008,Rp :SET UP R@ TO ADDRESS PAR4

912 9003254 012791 077000 MoV 177000, R1 ;INITIALIZE TEST DATA REG -
913 903260 @12737 077486 172310 MOV #77406,03KIPDR4 ;PAGE LENGTH=4K, EXPAND UP READ/WRITE
914 @03266 912737 001000 172350 MOV $1000,@4KIPAR4 3SET UP TO TEST ADDRESS BIT 1§

91S 983274 0885237 177572 INC @#MMRA :TURN ON KT

916 #83300 623737 636322 172356 ASg cMp $LSTBK, R4KIPAR4 ;TESTED ALL ADDRESSES?

917 P03306 901401 BEQ A3 ;BRANCH IF AT LAST ONE

918 883310 101411 BLOS A4 3BRANCH IF PAST LAST ADDRESS

919

929 $SAVE CONTENTS OF ADDRESSES TESTING ON STACK AND PUT TEST DATA IN THEM
921

922 £23312 011046 A3z MOV (R@), ~(5P) 3SAVE DATA

923 903314 910110 MOV R1, (R@) sWRITE TEST DATA IN LOC

924 903316 905281 INC R1 §CALC NEW TEST DATA

925 ©03320 896337 172350 ASL #KIPAR4 sCALC NEXT TEST ADDRESS

926 903324 2085737 172350 TST ##KIPARS sAT LAST ADDRESS?

927 083330 081401 BEQ A4 ;GO TEST DATA IF PAST LAST ADDR.

928 983332 820762 BR AS ;GO SEE IF ADDR, TO BE TESTED

929

932 3SEE IF DATA AT ADDRESSES

931

932 €@0333¢ 012701 977000 A4 *OV #77800,R1 ;INIT, TEST DATA REG

933 0903340 912737 @0100@ 172350 MoV #1000, 04KIPAR4 INIT PAR FOR LOWEST ADDR,

934 093346 023737 ©36322 17235¢ AG: cup $LSTBK,##KIPAR4 ;LOOKED AT LAST ADDRESS?

935 903354 201401 BEQ A6 $BRANCH IF AT LAST

936 003356 191474 BLOS A7 $BRANCH IF PAST ADDRESS

937 903368 720110 A6 cHp R1,(RO) 3WAS DATA IN LOC?

938 993362 801087 BNE At ;BRANCH IF NO TO ERROR

9319 803364 005201 INC R1 3CALC. TEST DATA

918 P93366 DA633T 172350 ASL SEKIPARS ;CALC, NEXT TEST LOC,

941 903372 825737 172350 TST ##KIPARA $AT LAST ADDR,.?

942 993376 #01464 BEQ 132} $BRANCH IF DONE WITH HIGH ADDR,

943 983400 890762 BR A8 3LOOK AT NEXT LOCATION

944

945 903492 911037 PO1164 3% “OV (RB), $REGI $SAVE BAD DATA

946

947 3ROUTINE TO CONVERT VIRTUAL ADDRESS IN R@ TO PHYSICAL ADDRESS IN R4,RS
948

949 483406 §10002 MoV R, R2 $GET VIRTUAL ADDRESS

956 983410 §O5003 CLR R3 sINTT SHIFT COUNTER

951 903412 006202 183 ASR R2 sSHIFT BLOCK NO, TO LSB 9-6

952 093414 005203 INC R3 3COUNT SHIFTS

MD=11-DQKKA=A 11/6X CACHE DIAGNOSTIC MACY1) 27(1206) @9-FFEB=77 15:33 PAGE 18
T

DQKKAA, P11 07-FEB=77 113101 TEST PA MUX AND PHYSICAL ADDRESS DRIVERS
953 @y3416 920327 0ADBAO6 (L1 R3, 46 3ALL DONE?
954 883422 801373 BNE 18 3BRANCH IF NO
955 993424 9123204 MoV R2,R4 3 SAVE BLOCK #
956 @03426 §42794 177600 BIC 9177609, R4 ;CALC, BLOCK #
957 ©03432 006282 282 ASR R2 3SHIFT ACTIVE PAGE FIELD TO LSB =3
958 ©93434 095203 INC R} $COUNT SHIFTS
959 903436 820327 009014 cHP R3, 414 sALL DONE?
964 803442 901373 BNE 28 $BRANCH IF NO
961 003444 042702 177761 BIC #177761,R2 $CALC, APFX2
962 003450 962702 172340 ADD #KIPAR®,R2 3CALC, ADDR, OF PAR REFERENCING
963 P93454 811222 MOV (R2),R2 $GET (PAR)
964 003456 060204 ADD R2,R4 3CALC, PHYSICAL BLOCK #
965 PB3460 P134dS MoV R4,RS 3START TO SAVE PHYSICAL ADDR, A17,A16
966 9031462 995003 CLR R3 3INIT, SHIFT COUNTER
967 ©03464 096205 iss: ASR RS 3SHIFT ADDR BIT 17,16 TO LSB 0,1
968 903466 095203 INC R3 3COUNT
969 903470 820327 008012 cHp R3, #12 $DONE?
974 903474 091373 BNE 38 3BRANCH IF NO
971 083476 90523 CLR R3 INIT SHIFT COUNTER
972 903500 006304 483 ASL R4 3SHIFT MSB TO BIT 16
973 993502 905203 INC R3 3COUNT
974 PDISV4 0820327 B00006 CMP R3, 46 3ALL DONE?
975 @83514 2881373 BNE 4 3BRANCH IF NO
976 903512 8180902 MOV RO, R2 3GET VIRTUAL ADDRESS
977 @983514 9427082 177700 BIC $1771700,R2 sLEAVE BLOCK COUNT IN REG
978 903520 P608204 ADD R2,R4 sHAVE R4 CONTAIN PHY, ADDR, @+15
979 993522 0810437 001162 MOV R4, $REG2 $SAVE LO ADD
98¢ @03526 910537 001160 MOV RS, SREG1 3SAVE HI ADD
981 $83532 012137 001166 MoV R1,$REG4 $SAVE CURRENT DATA
982 903536 912796 001140 MOV ¥ STACK,SP 3RESTORE STACK IF LOOP
983 933542 104020 ERROR 29 $ERROR: PHYSICAL ADDRESS LINE ERROR
984 1] ADDRESS HELD WRONG DATA
985 903544 000137 B04054 JMP A7 3G0 TO NEXT TEST
986
987 $RESTORE FLOATING “1° ADDRESSES
988
989 903550 812737 004000 3172356 A77: MOV #4000, 8*KIPAR4 INIT, KIPAR1I TO RESTORE 3 LOC
990 903556 012780 100000 MOV #100008, R0 $INIT R@ T® ADDRESS KIPAR4
991 @03562 822737 004000 836322 (o114 $14000,048LSTBK $WERE 3 LOC WRITTEN?
992 P93STe 101405 BLOS A8Q sBRANCH IF YES
993 993572 22737 002000 036322 cMP 92000,8#8LSTBK ;WERE 2 LOC WRITTEN?
994 993680 101402 BLOS A8y $BRANCH IF YES
995 9803682 00PP4PS BR A82 sRESTORE LAST LOC ONLY
996 903604 B12610 A80: MoV (8P)+, (RO) H
997 9036086 812737 @0200@ 17235¢ A81: MoV #2000, @4KIPAR4 ;SET UP KIPAR4 TO RESTORE 2 LOC
998 $83614 212610 MOV (SP)+, (R®)
999 ¥83616 812737 @010vn 172354 A82: MoV $1000,84KIPAR4 ;SET UP KIPAR4 TO RESTORE LAST LOC
1900 003624 912619 MOV (SP)+, (RD)
1901
1002 sNOW TEST ADDRESS 15,16,17 CAN FLOAT A ‘0°
100
10934 003626 422737 ©83740 836322 cup #3749, $LSTBK ENOUGH MEM TO TEST A17?
105 933634 0893107 BGT A17 ;BRANCH IF NO
1026 @03636 812781 1770460 MoV #177000,R1 ;SET UP TEST DATA
1007 833642 212784 183776 MoV $103776,R8 sADDR, PAR4 & HAVE ALL LOW ADDRESS BITS=1

1808 PAA3646 ¢12737 803740 172350 MOV #3740,a¥KIPAR4 ;SET UP PAR4 SO A17=0 R16,A15=1 & ALL HIGH ADDR, BITS =1



MD=11-DQKKA=A 11/6X CACHE

DOKKAA, P11

1099
te12
1011
1012
1813
1014
1815
1816
1017
1818
1819
1029
1021
1022
1023
1024
1025
1026
1027
1028
1029
1930
1231

1832
1233
1934
1935
1236
1037
1938
1939
1949
1941

1242
1243
1044
1045
1046
1047
1743
1049
1752
1851
1052
1253
1054
1955
1256
1957
1258
1859
1062
1961
1062
1963
1264

803654
883656
903660
£83662
803670
#03672
#23700
933702
203704

803706
203714
883716
803724
903726

#83730
803736
903742
PB3744
803746

903752
9013760
803762
833764
803172
033774
033776

984002
#34010
904012
204014
094022
804024
034026

9234032
204034
824042
204044
¥94052

934954
204062
924070

@7-FER=T77 11301

211046
819110
805201
822737
893006
8127137
211646
#10110
205201

205740
805740

822737 006740
293885
212737
811046
[ATARY]

806740

812737
g12701
820110
981402
2088137

0093740
177090

903402

822737
983034
2245201
#12737
820110
801492
804137

005740

205749

993402

822737
993d14
895201
#12737
B20110
891402
880137

206740

206740

203102

2126190
812737
p12619
812737
212610

805740

903740

342737
912737
823435

800091
833352

DIAGNOSTIC

936322
172350

936322
172380

172350

936322

172359

936322

172350

172350

172350

177872
200004

MD«11-DQKKA=A 11/6X CACHE DIAGNOSTIC
DOKKAA, P11

1065
1266
1767
1768
1969
1870
1871

1072
1873
1274
12758
ie76
1877
1878
1079
1783
1281
1282
1083
1284
1285
1996
1287
1088
189
1098
1291
1992
1893
1794
1995
1296
1497
1798
1999
119¢
1191
1102
1103
1104
1105
1106
1197
1198
1109
1119
1111
1112
1113
1114
13
1116
1117
1118
1119
1129

204072
904074
Av4076
804100
904104
824106
po4110
804114
sA4116
804122
904126
904130
804136

Bo4144
BO4146
po415@
A04152
894156
034160
204162

204164
034172
804174
204202
294210
834216
P24224
884226
494234
844236

004242
204250
204252
904256
804260

904264

87-FEB=77 11301

810046
876600
poB121
218037 92081160
876602
8201942
B10037 01162
812609
822626
813737 177744
184021
912737 @33352
842737 000001
p12246
876680
8P2022
852700 100001
p76600
830222
B#12600
812737 @90214
290094
812737 ©00214
212737 Q04320
013737 177746
922737 9060214
ad14m06
812737 000214
194005
808137 ¢33020
813737 177752
841405
295¢37 001162
184006
BR2137 933020
812739  PA6RGVO

291164

920904
177572

177746
177746
001234
001160
291160

201162

%1160

MACY1Y 2

Alo:

A121

Attt

A3

A86:
A8S:
At4:

A3

7(1006)

09-FEB=77

15333

PAGE 19

TEST PA MUX AND PHYSICAL ADDRESS DRIVERS

MOV
MOy
INC
cMP
BGT
MOV
MOV
MOV
INC

CMP
BGT
MOV
MOV
MOV

3SEE IF

MOV
MoV
CMP
BEQ
JMP

CMP
BGT
INC
MoV
CMP
BEQ
Jue

(4,1
BGT
INC
MOV
cup
BEQ
Jup

(R@),=(SP)
R1,(R®)

R1

4 5740,8LSTBK
A10

& S740,0¢KIPARS
(RB),=(5P)

R1, (RO}

R1

# 67490,8LSTBK
A12

* 6740,98KIPARY
(R@) s =(SP)
Ri,(RQ)

3SAVE DATA ON STACK

;LOAD TEST ADORESS WITH DATA

sCHANGE DATA

$ENOUGH MEM TO TEST A16?

sBRANCH IF NO

sHAVE A17,A16,A15%101

sSAVE DATA
3 LOAD TFST DATA
$CHANGE DATA

sENOUGH MEM TO TEST A157?

3BRANCH IF NO

$SAVE DATA
;LOAD TEST DATA

DATA WRITTEN PROPERLY

t 3740,R¢KIPAR4
#177000,R1

Ri, (RO)

A1t

Al

4 57402,8LSTBK
AL4

R1

4+ 5740,03KIPARS
R1, (R@)

AL3

At

¥ 6740,8LSTBK
A8S

R1

# 6740,79KIPAR4
R1,(R9)

A86

At

$RESTORE DATA

Mov (SP)+,(RD)

MOV 4 S740,34KIPAR4
MOV (SP)+, (RD)

MOV # 3740,0¥KIPAR4
MOV (SP)+, (R3)
JEXIT TEST

BIC #1,08MMRO

MOV $UT4, 084

BR TST2

$SET UP ADDRESS
3DATA 0K?
3BRANCH IF YES
;REPORT ERROR

STESTING A167

3BRANCH IF NO TO RESTORE DATA

;UPDATE DATA
sBETUP ADDRESS
;DATA OK?
sBRANCH YES
;REPORT ERROR

3TESTING A15?

3BRANCH NO TO RESTORE DATA

SUPDATE DATA
sSETUP ADDRESS
sDATA OK?
3BRANCH YES
JREPORT ERROR

;RESTORE 3 LOCS
sRESTORE 2 LOCS

sREST@RE 1 LOC

3TURN OFF KT 1IF ON

3RESTORE HANDLER FOR UNEXPECTED TRAPS

33GO TO NEXT TEST

$ROUTINE TO HANDLE NO SSYN ERRORS

MACY11 27(10086)
Tt TEST PA MUX AND PHYSICAL ADDRESS DRIVERS

NSSYN:
183

JrensRERENR R

MOV
MED
» WORD
Kov
MED
«WORD
MOV
MOV
o) 4
MOV
ERROR
MOV
BIC

MOV
MED
«WORD
BIS
MED
«WORD
MOV

@9~-FEB~77

R, =(8P)

HIADD
R®, 0#8REG1

LOADD
R®,R#SREG2
(SP)+,R0O
(SP)+, (SP)+
O#EREG, P#$REG)
21

tUT4, 084
#1,0¢MMRO

RB, «(SP)

RLOG
s100001,R0

WLOG
(8P)+.,RO

15:33 PAGE 20

3ERRORS TRAP TO VECTOR 4

WHEN TESTING PHYSICAL ADDR,

sRESTORE HANDLER FOR UNEXPECT. TRAPS

$ TURN OFF KT

$SAVE R® FOR MED INST
3GET CONTENTS OF LOG REG

;ENABLE ERROR LOG & LOG FIRST MODE

$UNLOCK ERROR LOG
;RESTORE R@

BEABPRBEERRERRBARBHBRERERRN R,

3#TEST 2

1A THE CACHE IS TURNED OFF AND THE CACHE CONTROL REG
s#1s CHECKED TO CONTAIN ALL 1°S FOR ALL SETTABLE BITS
3#EXCEPT BIT6 (WWP) NEXT THE HIT REG (HMR) IS TESTED TO BE ALL @°S,

TEST CACHE CAN BE TURNED OFF AND HIT REG CLEARED

AFTER THI1S,

3#A LOW CACHE ADDRESS AND THEN A HIGH ADDRESS ARE TRIED TO

3*BE MADE HITS AND THEN THE HMR 18 CHECKED TO BE ALL o°S,
3#(LOW CACHE ADDRESS HAS PHYSICAL ADDRESS BIT 10sd).

3
3#IF THTIS TEST REPORTS A FATAL ERROR, ALL FOLLOWING TESTS

3#ARE ABORTED

JINNBUPRRABBRRREAREADURN D AR BB RBRBRRRRBRBRRRBRBER BB R RREQEBRERB BB SS

T8T2:

TA1LOY

TO1LA3:

TA1ILA2:

MOV
SCOPE
MOV
MOV
MOV
cMpP
BEQ
MoV
ERROR
JMp

MoV
BEQ
CLR
ERROR
JMp

MOV

#214,08CCR

#214,R8CCR
$TST3,8KTST
@¥CCR, $REG)
#214,298REG]
TO1La1Y
#214,$REG2
5

sEOP

®NHMR, §REGY
To1La2
$REG2

6

SEQP

#BUFL, RO

$CACHF OFF FOR SCOPE

3SET UP DATA
$;SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR

;GET (CCR)

sWERE BITS SET IN CCR?

sBRANCH IF YES
3SAVE GOOD DATA

sFATAL ERROR: CACHE CONTROL REG HELD WRONG DATA

$ABORT TEST

$SEE IF HIT MISS REG HAS ALL MISSES

:BRANCH IF YES
;SAVE GOOD DATA

;FATAL FRROR:HIT/MISS RFG HFLD WRONG DATA

$ABORT TEST

sINITIALIZE FA TO LOW ADDRESS

Ll
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DQKKAA,P11

1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
113t
1132
1133
1134
1135
1136
1137
1138
1139
1148
1141
1142
1143
1144
1145
1146
1147
1148
1149
1159
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
117¢
1175
1176

904270
904272
204300
904302
904306
804310
Po4316

984320
904326
9234330
804336
004344
904350
804354
934356
Po4364
224370
804376
904402

904404
04410
934414
004416
904420
BAE422
204421
804426
LLILETY
#04440
994442
P34446
904454
094456

084462
904466
004470
004474
904592

904504

@7-FEBe77 11301

821010
213737
921364
8127e0
821010
813737
891355

912737
920024
812737
912737
813700
822700
901413
042737
810037
812737
184005
2930137

212701
812740
8212190
811102
811183
a11194
#1115
852737
830227
2991310
810237
812737
194013
893137

830327
841006
810337
812737
888764

930427

177752
762000

177752

900214
004616
#0204
177746
800204
aooe14
001169
a90210
933020

177752
962000

000014
$00002

001168
200002

833020
200004
991160
0r0e004

@oevle

201160

001169

177746

281234
177746

177746
901162

177746

981162

801162

MD=11-DQKKA=A 1§/6X CACHE DIAGNOSTIC

DQKXAA,P11

1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1192
1491
1§92

1193
1194
1198
119§
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1219
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221

1222
1223
1224
1225
1226
1227
1228
1229
1230
1231

1232

924512
894512
@04516
004524

284520
004632
004534
Pe4540
804546

604580
094556
204560
004562
204564

004566
PO4ST2
904574
PO4602
P0o4606
904614

Bo4616
#04624
804626
204634
004642
804646
904650
PO4656
024660
8046606
034673
804676
004704
004710

@7-FEB-77 11:061

801006
210437
812737
998753

830527
P01006
910537
812737
208742

#12737
821019
8210190
200240
#1182

830227
#01011
852737
810237
#12737
000717

812737
990004
812737
812737
812720
821¢10
852737
8235710
933727
871411
813737
812737
8109037
14012

901160
go0010
000020
891160
800020

2930204

990040
d00014

001160
800054

9008214
204712
200204
262000
000014
177752
177746

9900000
991164

#1162

201162

177746

177746
201162

177746
091234
177746
177746
#02004

801160
201162
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T2 - TEST CACHE CAN BE TURNED OFF-AND HIT REG CLEARED
cmp (R@)Y, (RO) 3TRY TO MAKE LOC A HIT
MOV @#HMR, $REG] $S8EE IF MISS ON LOW ADDRESS SPACE
BNE TO1LO3 $BRANCH IF GOT FALSE HIT
MoV #BUFH, RO $SET ROmTO HIGH ADDRESS SPACE
Cup (R®), (RB) $TRY TO MAKE HIGH ADDRESS A HIT
MOV @4HMR, $REGY $SEE IF MISS AT HIGH ADDRESS
BNE TAILO3 sBRANCH IF GET FALSE HIT
IFRI XTI Z XTSRRI 2222222 - » RERBRS
3*TEST 3 TEST CAN GET A HIT ON A HIGH CACHE ADDRESS AND HIT REG CAN =i
3

[ THIS IS THE FIRST TEST HHERé THE HIGH HALF OF CACHE I8

3#TURNED ON, THE CACHE CONTROL REG IS FIRST LOADED AND CHECKED
3#TO CONTAIN THE PROPER VALUE, THEN ONE LOCATION IN CACHE

THE HIT REG I8 THEN TESTED TO MAKE SURE

s#ITS 5 MSB CAN si AT THE CORRECT TIME,

s#I5 MADE A HIT,

3e
s#IF THIS TEST REPORTS A FATAL ERROR, ALL FOLLOWING TESTS

31#ABORTED,
jInseee Lt et (13 »
T8T3s MoV #214,03CCR 3CACHE OFF FOR SCOPE
SCOPE
MOV 1TST4, SXTST 3SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
MOV #204,8#CCR sTURN ON HIGH ADDRESSES OF CACHE
MOV @4CCR,RA 3GET (CCR)
CcMP #204,R0 3WAS CACHE TURNED ON?
BEQ Te2L01 sBRANCH IF YES
BIC #14,04CCR 3 TURN CACHE OFF
MOV RO, $REG1 $SAVE BAD DATA
MoV $213,$REG2 3SAVE GOOD DATA
182 ERROR 8 ;FATAL ERRORt CACHE CONTROL REG HELD WRONG DATA
JMP $EOP $ABORT TEST
TO2LB13 MOV #HMR,RY 3JSAVE HIT/M1SS ADDRESS
MoV ¥BUFH, RE sINITIALIZE RA TO HIGH ADDRESS
CMP (R@), (R@) $MAKE ADDRESS A HIT
MOV (R1),R2 3SAVE HIT~MISS REG SHIFTED ONE
Moy (R1),R3 $SAVE HIT MISS REG SHIFTED TWO
MOV (R1),R& 3SAVE HIT MISS REG SHIFTED THREE
MoV (R1) /RS 3SAVE HIT MISS REG SHIFTED FOUR
BIS #14,01CCR 3 TURN OFF CACHE
RIT R2, $HMRY $DID WE GET A HIT AND WAS IT SHIFTED?
BNE TO2L02 $BRANCH IF YES
MOV R2, $REG1 $SAVE BAD DATA
MOV ¥2,$REG2 $SAVE GOOD DATA
TO2L@6: ERROR 13 $FATAL ERROR:HIT/MISS REG HELD WRONG DATA
JMP sEOP sABORT TEST
TA2L02: BIT R3, $HMR2 JWAS DATA SHIFTED?
BNE 162103 ;BRANCH IF YES
MoV R3, $REG1 $SAVE BAD DATA
MoV #4,8REG2 3SAVE GOOD DATA
BR T02L06 $REPORT ERROR
TO2Le3: BIT R4, $HMR3 $WAS DATA SHIFTED?
MACY11 27(1006) ©9-FEB=77 158133 PAGE 22
k¥ ] TEST CAN GET A HIT ON A HIGH CACHE ADDRESS AND HIT REG CAN =i
BNE TO2LO4 ;BRANCH IF YES
MoV R4, $REG1 3SAVE BAD DATA
MoV #10,$REG2 3 SAVE GOOD DATA
BR TO2LO6 $REPORT ERROR
TO2Lo4: BIT RS, $HMR4 sWAS DATA SHIFTED?
BNE TO2L8% 3BRANCH IF YES
MOV RS, $REG1 3SAVE BAD DATA
MOV #20,8REG2 $SAVE GOOD DATA
BR TO2LO6 $REPORT ERROR
TA2LOSt MOV #204,08CCR 3TURN HALF CACHE ON
cMp (R@), (RA) sMAKE ADDRESS A HIT
CMP (RO), (RA) $SHIFT HIT 3 TIMES
NOP 3SHIFT HIT FOURTH TIME
MoV (R1),R2 $SHIFT HIT FIFTH TIME AND SAVE
BIT R2, #HMRS ;WAS DATA SHIFTED?
BNE TST4 $3BRANCH IF YES TO NEXT TEST
BIS #14,04CCR $TURN CACHE OFF
Moy R2, $REG1 $SAVE BAD DATA
MOV #54,8REG2 3SAVE GOOD DATA
BR TO2LE6 $REPORT ERROR
Freeen . “rue

}#TEST 4

TEST FORCE MIS8 ON HIGH ADDRESS

bA
s#A LOCATION IS PUT IN CACHE, CACHE IS THEN TURNED OFF
3*AND THE LOCATION IS CHECKED TO BE A MISS.

Treenn e »

TST4: MOV
SCOPE
MoV
MOV
Moy
CMp
BIS
TST
BIT
BEQ
MOV
MOV
MOV

182 ERROR

$214,08CCR

$TSTS, SKTST
$204,84CCR
$BUFH, RO
(RO), (RO)
#14,09CCR
(R@)

@HHMR, $HMR2
TSTS

@4CCR, SREG1
48, $REG2
RO, $REG3

12

» (2222 R Ty T T e T T Y Y R 2 Y
3TURN OFF CACHE FOR SCOPE

3SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
;TURN ON HIGH ADDRESS OF CACHE

sINITIALIZE RO=HIGH ADDRESS

$MAKE LOC A HIT

$TURN OFF CACHE

;SEE IF LOC STILL A HIT

sWAS IT A MISS?

$$BRANCH IF YES

}SAVE (CCR)

$SAVE PHYSICAL ADDRESS HIGH

;SAVE PHYSICAL ADDRESS LOW

FERRORSFORCE MISS BIT FAILED TO CAUSE MISS.

R Ty Yy Y Yy TR T T Y R T T R 2 )
TEST CACHE TRACKS WHEN CACHE IS OFF

$#TEST S
]

3% A LOC IS MADE A HIT IN CACHE. CACHE IS THEN TURNED OFF
$#AND A SECOND LOC TS REFERENCED WHICH HAS AN OVERLAPPING
7#CACHE ADDRESS WITH THE FIRST ONE, CACHF IS TURNED ON
$#AND THE SECOND LOC TS TESTED TO BE A HIT (IMPLYING
;#CACHE HAS TRACKED),

HEAAAAR AR S R L Ry Y R g R R e ey
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5

DQKKAA,P11] 87=-FEB=77 11:01 TEST CACHE TRACKS WHEN CACHE: IS OFF
1233 884712 912737 0800214 177746 TSTS: MoV #214,R%CCR sCACHE OFF FOR SCOPE
1234 904729 200034 SCOPE
1235 004722 912737 005044 0901234 MoV #$TST6,S5KTST sSAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
1236 #9473 212737 8002084 177746 MOV #204,0#CCR sHALF CACHE ON
1237 004736 823737 82008 902000 cHp 812000,042000 sPUT DATA IN CACHE
1238 004744 833727 177752 poofe4 BIT @FHMR, $HMR2 3DATA IN CACHE?
1239 824752 9081423 BEQ 18 3BRANCH IF NO TO ERROR
1242 094754 052737 200014 177746 BIS $14,8¢CCR sCACHE OFF
1241 904762 9085737 062000 TST R4BUFH sREFERENCE LOC NOT IN CACHE AND SEE IF TRACK
1242 904766 912737 Q00204 177746 Mov #204,84#CCR sHALF CACHE ON
1243 @84774 90OS737 062000 TST Q¢BUFH 3. SEE IF CACHE TRACKED
1244 805000 933727 177752 000004 BIT @#HMR, $HMR2 JHIT?
1245 2250606 pALO16 BNE TST6 31YES, GO TO NEXT TEST
1246
1247 005213 952737 000014 177746 BIS #14,98CCR $CACHE OFF
1248 PO59216 101197 ERROR 187 sERRORt CACHE DID NOT TRACK WHEN FORCE MISS ON

1249 Ba5022 08PG41Y BR T8T6 33GO TO NEXT TEST

1259

1251 £050622 952737 000014 177746 18: BIS #14,@8CCR 3CACHE OFF

1252 805039 P05937 821160 CLR S$REG1 3SAVE BAD ADDR,

1253 9650834 812737 002000 001162 MOV #2000, $REG2 3SAVE BAD ADDR,

1254 925042 1084043 ERROR 43 ;ERROR: ADDRESS COULD NOT BE MADE A HIT
1255

1256 EEL * SRRREN FEERERBRRRPBRRR SRR RN

1257 3J#TEST 6 TEST DATOB OPERATION

1258 3.

1259 1A A DATOB IS DONE TO AN ADDRESS NOT IN CACHE AND THEN

1262 ;#THE LOC 18 REFERENCED TO SEE THAT CACHE WAS NOT ALLOCATED,

1261 3#NEXT A DATOB 1S DONE TO AN ODD LOC IN CACHE AND THE

1262 ;#CORRECT BYTE IS CHECKED TO BE MODIFIED, THIS IS RE-

1263 $#PEATED FOR AN EVEN ADDRESS,

1264

1265 Jue [ » 13 HAEBERBRRSRREBRRE

1266 PO5044 P12737 700214 177746 T8T6S MOV #214,08CCR s TURN OFF CACHE FOR SCOPE

1267 8085852 PPAAB4 SCOPE

1268 095054 812737 985364 001234 MOV #T5T7,SKTST ;SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
1269 205062 812737 090284 177746 MOV #204,08CCR 3 TURN ON CACHE HIGH ADDRESS

1270 BeSe1a 8PS737 092080 TST 882000 $MAKE LOC BUFH IN NEXT INST, A MISS
1271 985074 112737 900377 0620089 MovVB #377,08BUFH ;D0 DATOB TO NONeHIT LOC TO SEE IT DOESN®T GET CACHED
1272 895102 985737 062000 TST @#BUFH 3SEE IF DATA PUT IN CACHE

1273 BOS126 833727 177752 000304 BIT @FHMR, $HMR2 3WAS DATA A HIT?

1274 905114 8A1413 BEQ TO4LE1 $BRANCH IF NO

1275 885116 @52737 @0ee14 177746 BIS #14,00CCR s TURN OFF CACHE

1276 P35124 »12737 no0002 031160 MOV 49, $REG! 3 SAVE PHYSICAL ADDRESS HIGH

1277 905132 912737 0©6208M 001162 HOV #BUFH, SREG2 $SAVE NO HIT PHYSICAL ADDRESS LOW

1278 805142 104097 182 ERROR 7 SERRORIDATA CACHED ON DATOB TO NO °HIT® ADD,
1279 @05142 890510 BR T8T7 33G0 TO NEXT TEST

1280

1281 805144 PA5037 062000 TO4LO1: CLR @#BUFH sINITIALIZE LOC BUFH

1282 885159 112737 177777 062091 MOVB #177777,98BUFHey ;00 DATOB TO A HIT LOC

1283 BOS51S56 005737 062008 TST @#BUFH 3SEE IF DATA PUT IN CACHE

1284 095162 833727 177752 000084 BIT @FHMR, $HMR2 sWAS DATA A HIT ?

1285 @6517¢ 891013 BNE TO4L02 $BRANCH IF YES

1286 n@5172 052737 @00d14 177746 BIS #14,98CCR s TURN OFF CACHE

1287 Q85209 212737 600003 081160 MOV #0,8REG1 $SAVE PHYSICAL ADDRESS HIGH

1288 005206 ©12737 ©62000 001162 MoV #BUFH, $REG2 $SAVE PHYSICAL ADDRESS LOW
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DOKKAA,P11 97-FER=77 11301 T6 TEST DATOB OPERATION
1289 995214 104810 182 ERROR 10 :ERRORIDATA NOT CACHED ON DATOB TO A *HIT’ LOC,
1292 905216 BPB462 BR 517 3360 TO NEXT TEST
1291
1292 895220 922737 177480 §62090 TO4LO23 CMP $177490,80BUFH ;WAS DATA WRITTEN CORRECTLY?

1293 905226 PA1424 BEQ TO4LO3 sBRANCH IF YES

1294 905230 913720 062000 MoV ##BUFH, RO 3GET BAD DATA

1295 205234 052737 008814 177746 BIS $14,98CCR 3TURN OFF CACHE

1296 895242 912737 @02007 0991160 MOV #0, $REGY $SAVE PHYSICAL ADDRESS HIGH

1297 805254 912737 062000 091162 MOV #BUFH, 8REG2 3SAVE PHYSICAL ADDRESS LOW

1298 025256 0210037 901164 MOV R@, $REG3 sSAVE BAD DATA

1299 905262 912737 177408 901166 MOV #177400,6REG4  ;SAVE GOOD DATA

1300 005277 194011 181 ERROR 11 ;ERROR:CACHE OID NOT CONTAIN PROPER DATA ON DATOB
1301 Pa5272 942737 200018 177746 BIC #10,08CCR s TURN CACHE ON

1322

1383 905300 005037 062000 TO4LE3: CLR @VBUFH sINITIALIZE LOCATION

1304 995324 112737 000377 062000 MOVB £377,88BUFH ;DO DATOB TO EVEN ADDRESS

1305 905312 #22737 00377 062000 cMp #377,A4BUFH ;WAS DATA WRITTEN CORRECTLY?

1306 905320 @01421 BEQ TST? $3BRANCH IF YES TO NEXT TEST

1307 905322 013782 062000 MOV 8#BUFH, RO $GET BAD DATA

1398 805326 952737 0600014 177746 BIS #14,00CCR $TURN CACHE OFF

1309 205334 912737 000008 091160 MOV #0,$REG1 3 SAVE PHYSICAL ADDRESS HIGH

1318 905342 912737 962000 801162 MOV #BUFH, $REG2 $SAVE PHYSICAL ADDRESS LOW

1311 925359 B10037 001164 MOV RO, $REG3 ;SAVE BAD DATA

1312 $25354 912737 000377 001166 MoV #377,8REG4 3SAVE GOOD DATA

1313 A¥5362 1P4011 182 ERROR 11 $ERROR:CACHE DID NOT CONTAIN PROPER DATA ON DATOB,
1314

1315 X} (T3] » » URPRBRVBRRRBERERRERO NS
1316 3#TEST 7 TEST DATO ALLOCATES CACHE

1317 I

1318 11 A LOC IS MADE A HIT IN CACHE, THEN A DATO IS DONE TO

1319 ;%A SECOND CACHE ADDRESS WITH ADDRESS BITS A@-Ai@ THE SAME,

1320 s#THE SECOND ADDRESS IS THEN CHECKED TO BE ALLOCATED 1IN

1321 3 #CACHE,

1322

1323 spee ey ennane » . .
1324 005364 812737 @00214 177746 TSTI: MOV #214,04CCR ;CACHE OFF FOR SCOPE

1325 205372 o@0004 SCOPE

1326 905374 912737 ©06200 PR1234 MOV #TST14, SKTST ;SAVE POINTER TO NEXT TFST IF UNEXPECTED PARITY ERROR
1327 PeS402 812737 808204 177746 MoV #204,a4CCR sHALF CACHE ON

1328 945419 923737 po2000 PA20CE cMp 242000,%42600 ;PUT LOC IN CACHE TO MAKE NEXT REF A MISS
1329 @05416 0833727 177752 ©0A0P04 BIT RA¥HMR, #HMR2 sHIT?

1330 905424 P21422 BEQ TOSLO 3BRANCH TO ERROR IF NO

1331 905426 #5637 162089 CLR ®IBUFH ;D0 DATO TO A MISS ADDRESS

1332 905432 p05737 062000 TST #1BUFH :LOC IN CACHE?

1333 985436 33727 177752 peoeed BIT BHHMR, #HMR2 sHIT?

1334 005444 pO1023 BNE TOSLO?2 ;3YES, GO TO END OF TEST

1335 205446 052737 ©0A8014 177746 BIS $14,0¥CCR 3CACHE OFF

1336 905454 0AS037 Q81168 CLR $REG1 ;SAVE FAILING ADDRESS

1337 005460 P12737 P62060 BA1162 MOV #$RUFH, §REG2 ;SAVE FAILING ADDRESS

1338 9085466 104014 ERROR 14 ;FRROR: ADDR, NOT A HIT AFTER DATO TO IT
1339 905472 @40411 BR TASLB2 33GO TO END OF TEST

1340

1341 @05472 852737 00Y014 177746 TASLO1: RIS ¥14,89CCR ;CACHE OFF

1342 695509 9825037 nO1160 CLR SREG1 3SAVE FAILING ADDR

1343 835564 ©12737 902003 Aaf162 MOV ¥2000,SREG2 ;SAVE FAILING ADDR

1344 PO5512 104043 ERROR 43 ;ERROR: ADDR. COULD NOT BE MADE A HIT
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DOKKAA,P11 97-FEB=77 11301 T7 TEST DATO ALLOCATES CACHE
1348 :
1346 PO5514 952737 000014 177746 TOSLO2: BIS #14,04CCR 3CACHE OFF WHEN CROSS CACHE ADDRESS BOUNDARY
1347 905522 pBO526 BR TST19 $7G0 TO NEXT TEST
1348
1349
13%0 886080 +560800 3ADJUST ADDRESS SPACE FOR NEXT TEST
13851
1392
1353 FINHABRBRRERER RGN RN T2 2222 T2
1354 3 #TEST 10 TEST CAN GET HIT AND FORCE MISS ON LOW CACHE ADDRESS
135S . i3]
1356 3 THIS I8 THE FIRST TEST WHERE LOW CACHE IS TURNED
1357 $#ON, THE CACHE CONTROL REG I8 FIRST LOADED AND CHECKED
1358 3#TO CONTAIN THE PROPER VALUE, THEN ONE LOC IN LOW
1359 $#*CACHE IS MADE A HIT, THE HIT IS CHECKED FOR AND THEN
1360 s#CACHE IS TURNED OFF AND THE LOC IS RETESTED TO NOW BE .
1361 $#A MISS,
1362 1A
1363 ;#IF THIS TEST REPORTS A FATAL ERROR, ALL FOLLOWING TESTS
1364 $#ARE ABORTED.
1365
1366 [ X1 * » L Sdbtald * 11227 e
1367 986000 912737 000214 177746 TST10: MOV #214,08CCR $CACHE OFF FOR SCOPE
1368 906006 0082004 SCOPE
1369 ©0960190 P12737 P06166 001234 Mov #TST11,SKTST $SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
13780 9906016 812737 999218 177746 MOV #2108, 08CCR ;TURN ON LOW CACHE
1371 636024 P£13780 177746 MoV @$CCRy RO $GET (CCR)
1372 @0603@ 022700 000210 cMp $210,R0 $ (CCR) OK?
1373 026034 0901413 BEQ 28 $BRANCH IF YES
1374 £060836 952737 pP0OBO14 177746 BIS #14,09CCR 3CACHE OFF
1375 906044 810837 041160 MOV RO, $REG1 $SAVE BAD DATA
1376 906850 012737 708213 9PO1162 MOV #210,$REG2 3SAVE GOOD DATA
1377 0206056 104005 ERROR 5 3FATAL ERROR: CCR HELD WRONG DATA
1378 906060 PAG13T7T ©33020 JMp SEOP 3 ABORT PROGRAM
1379
1380 PP6064 @12780 060000 28 MOV #BUFL,RO sINIT ROsSLOW ADDRESS
1381 Q060780 B21010 cup (R@), (RO) 3MAKE LOC A HIT
1382 8086072 933727 177752 000004 BIT @F#HMR, $HMR2 SWAS IT A HIT?
1383 906100 501812 BNE 46 $BRANCH IF YES
1384 0906102 952737 000014 177746 BIS #14,88CCR ;CACHE OFF
1385 9986110 005037 001160 CLR SREG1 $SAVE ADDRESS
1386 006114 ©12737 069000 201162 MOV #BUFL, S$REG2 3SAVE ADDRESS
1387 ©P06122 104043 ERROR 43 $ERROR: ADDRESS COULD NOT BE MADE A HIT
1388 906124 800420 BR TST11 $3GO TO NEXT TEST
1389
1396 906126 B§52737 006014 177746 483 BIS #14,08CCR $CACHE OFF
1391 @06134 905710 TST (RQ) 3SEE IF LOC STILL A HIT
1392 806136 833727 177752 0030004 BIT @3HMR, $HMR2 3WAS IT A MISS?
1393 P06144 PB1410 BEQ TST1A 3 $BRANCH IF YES
1394 $26146 013737 177746 001169 MOV @#CCR, SREGY 3SAVE (CCR)
1395 PO6154 905037 001162 CLR $REG2 3SAVE ADDRESS
1396 PO6160 910037 001164 MoV RO, $REG) $SAVE ADDRESS
1397 @P6164 194012 ERROR 12 $ERRORy FORCE MISS BIT FAILED TO CAUSE MISS
1399
1399 IFEILs » REBHRRBERY SRR BRE »
1400 3*TEST 11 TEST OF TAG ADDRESS COMPARATOR
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DOKKAA,P11 87-FEB=77 11101 T11 TEST OF TAG ADDRESS COMPARATOR
1401 3
1402 3#  THIS TEST USES ONE LOC IN CACHE AND LOADS IT WITH
1403 s#VARIOUS TAG ADDRESSES, A GROUP OF MEMORY REFERENCES
1494 s#ARE MADE FOR EACH TAG ADDRESS AND IT I8 DETERMINED
1405 s #WHETHER EACH REFERENCE WILL BE A HIT OR A MISS, THE
1406 ;#LOW ADDRESS COMPARATOR FOR BITS A11=-A14 IS TESTED FIRST,
1407 $#A TAG ADDRESS IS LOADED AND THEN ALL POSSIBLE COMBINATIONS
1408 ;#0F MEMORY ADDRESSES TO THAT CHIP ARE MADE, ALL TAG
1409 j#COMBINATIONS ARE TRIED IN THIS MANNFR FOR THESE LOW
1410 $#ADDRESSES, THE HIGH ADDRESS COMPARATOR FOR BITS AtS~-
1411 s#A17 1S HELD CONSTANT DURING THIS TIME, THE SAME PRO-
1412 $*CEDURE IS REPEATED FOR THIS HIGH ADDRESS COMPARATOR
1413 jJ*WHILE THE LOW ONE I8 HELD CONSTANT, THE COMPARATOR
1414 $#TEST IS LIMITED TO THE MEMORY SIZE AVAILABLE,
1415 3*  KIPAR4 CONTAINS THE TAG ADDRESS BEING TESTED, KIPARS
1416 3#CONTAINS THE MEMORY REFERENCE ADDRESS BEING MADE, IF
1417 ;#INHIBIT TESTS USING KT SWITCH IS SET (SW12), THIS TEST
1418 ;#IS INHIBITED,
1419
1420 JINANBRRNBEBNS RRRBREBES HBERRRBRRE BN
1421 906166 012737 200214 177746 TSTi1: MOV #214,09CCR ;TURN OFF CACHE FOR SCOPE
1422 006174 500004 SCOPE
1423 @06176 912737 ©06626 0801234 MoV $TST12,SKTST sSAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
1424 006204 932777 010000 172722 BIT $5W12,@8WR sINHIBIT TESTS USING KT?
1425 006212 901402 BEQ 28 3BRANCH IF NO
1426 006214 200137 006626 Jup B#TST12 3GO TO NEXT TEST
1427 206220 052737 900240 036034 283 BIs $209,008KT11 sTURN ON KT FOR MEM SIZING
1428 ©06226 984737 935750 JSR PC,$812E 3SIZE MEM
1429 906232 912700 172350 MoV $KIPAR4,RO ;SET UP TO
1430 006236 912791 172310 MOV #KIPDR4,RY sINIT KIPDR4, S & KIPAR4, S
1431 096242 @0S020 183 CLR (REY+ ;FOR TESTING
1432 006244 812721 077406 MOV #77406,(R1)+ 3PAGE LENGTH=4K, EXPAND UP, READ/WRITE
1433 @06250 820127 172314 cMpP R1, 4KIPDR6 3KT SET UP?
1434 906254 901372 BNE 18 3BRANCH IF NO
1435 906256 HN2403 ER TO6L12 3GO TO START OF TEST
1436
1437 906260 8M5737 172352 TO6LB1: TST SAKIPARS 3PAST MAX PARS?
1438 906264 9A1404¢ BEQ TA6LA3 sBRANCH IF YES To CHOOSE NEXT TAG ADDRESS
1439 906266 $23737 172352 036322 To6Li12; CMP R4KIPARS,AssLSTBK yREFERENCED ALL POSSIBLE ADDRS. FOR THIS COMPARATOR?
1442 006274 pA3434 BLE TO6LA2 sBRANCH IF NO
1441 896276 923727 172350 ©@61089 TO6LAI: CMp @4KIPAR4, #1002 ;TESTED COMPARATOR FOR ADDRESS BITS 15,16,17?
1442 026304 02499 BLT TO6LOS $BRANCH IF NO
1443 09636 962737 091000 172350 ADD #1000, #KIPAR4 ;TEST NEXT ADDRESS BIT OF HIGH ADDR, COMP,
1444 906314 02403 BR TA6LOG
1445
1446 906316 862737 0A0040 172350 TO6LAS5: ADD $40,0YKIPARY s TEST NEXT ADDRESS BIT OF LOW ADDR. COMP.
1447 206324 35737 172350 TA6LA6: TST @#KIPAR4 sPAST MAX TAG ADDRESS?
1448 906330 981533 BEQ TO6LY4 ;GO TO END OF TEST 1IF YES
1449 906332 p23737 172359 ©36322 cMp @¥KIPAR4,@$8LSTBK ;HAVE ALL POSSIBLE TAG INPUTS TO COMPARATOR BEFN DONE
1450 926340 02127 BGE TOELOA ;GO TO END OF TEST IF YES
1451 806342 023727 172350 vaie0v cue @+KIPAR4,#1900@ ;ARE WE TESTING THE HIGH ADDRESS COMPARATOR?
1452 006358 292003 BGE TO6LA7 ' ;BRANCH IF YES
1453 0¥6352 V5837 172352 CLR REKIPARS ;INTT PARS TO TEST LOW ADDR, COMP,
1454 ©06356 0P2403 BR TO6LA? :GO TEST COMPARATOR
1455

1456 906360 812737 pR1PGR 172352 TA6LYT: MOV #1070, @8KIPARS INIT, PARS TO TEST HIGH ADDR, COMP.



MD=11=DGKKA=A 11/6X CACHE DIAGNOSTIC
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DOKKAA,PI11

1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1580
1591
1502
1503
1504
1595
1596
1507
1599
1599
1519
1511
1512

806366
806374
206402
906406
206412
PA6414
206416
206424
906424
#86426

806432
?v6440
806446
#n6454
PO6456
BV6464
86472
006474
906502
906510
806512
906520

806522
926530
806536
£06540
nA6546
096554
226556
206564

#06566
#B6574
006576
PoO6600
906606
A06613
8026616

P06620

806626

852737
212737
884737
913700
pesent
206200
805201
820127
821373
212037

852737
812737
923737
P91422
823737
0833727
801435
852737
812737
184022
42737
B4 42

823737
833727
861013
852737
812737
104023
842737
890420

823727
201640
PB2424
862737
800624
862737
200620

242737

812737

800s14
120000
933434
172350

#00005

001164

900001
000210
172350

100000
177752

900014
206440

200001
100000
177752
200014
006440
200001

172352

#01000

0080040

000001

800214

177746
pe1172

177872
177746
172352

120000
200004

177746
ee1110

177572
120000
2pPoR4
177746
po1110
177572

000740

172352
172352

177572

177746

MD=11=-DQKKA=A 11/6X CACHE DIAGNOSTIC
¥7-FEB=77 11:01

DOKKAA, P11
1513 906634
1514 A06636
1515 @26614
1516 ©36652
1517 906660
1518 89066064
1519 886679
1528 @#96672
1521 PB6700
1522 996704
1523 pe6712
1524 906714
1525
1526 9¥6722
1527 006726
1528 026734
1529
1538
1531
1532 906740
1533 BR6746
1534
1535
1536 £06752
1537 906756
1538 0826764
1539 @#86766
1549
1541 396770
1542
1543
1544 p26770
1545 #06776
1546
1547
1548
1549 9087082
155¢ 807004
1551 987006
1552 p3In19e
1553 207414
1554 237916
1555 807020
1556
1557 897022
1558 @3702¢
1559 2807032
1560 PO7040
1561 BO7344
1562 837952
1563
1564 037056
1565
1566
1567 ©@7a56
1568 @d7@64

200004
812737
812737
812737
#13700
820027
0n1414
212737
812a37
812737
184026
812737

985037
912737
8985737

812737
804737

pase37
812737
1040242
BO2456

812737
804737

P19046
876600
900022
8527090
876600
800222
212600

822626
#12737
812737
8059037
a12737
245737

012737
@n4737

po7140
ene17a
eeni1e
177746
s0Q3190

d00014
801160
900310

000310

260000
000210
0600200

900214
935134

901160
860000

e0n214
935134

180001

2087072
308310
268000
000214
2603000

Q00214
935134

801234
one114
177746

177746

201162

177746

177746

177746

721162

177746

000114
177746

177746

177746
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Tt TEST OF TAG ADDRESS COMPARATOR
TP6LB2: BIS #14,0#CCR s TURN CACHE OFF
Moy #12P000,8TMPQ  ;START CALC, OF PHYSICAL
J8R PC,VIP s ADDRESS REFERENCING AND
MOV @#KIPAR4, RO 3START CALC OF TAG ADDRESS TESTING
CLR R1 sGET TAG FIELD TO 7 LSB RO
182 ASR RO sGET TAG FIELD TO 7 LSB R®
INC R1 sGET TAG FIELD TO 7 LSB RO
cMp R1,4% sGET TAG FIELD TO 7 LsB R@
BNE 18 ;GET TAG FJELD TO 7 LSB R®
MOV R#, $REG3 3SAVE TAG IN CASE OF ERROR
BIS #1,09MMRO 3TURN ON KT
Te6LoA: MOV #2108, 84CCR 3TURN ON HALF OF CACHE ON
cup @1KIPAR4, 84KIPARS sWILL REFERENCE BE A HIT
BEQ TO6LBS ;BRANCH IF YES
CMP @4100803,04120008 ;LOAD ADDRESS IN TAG FIELD & THEN REFERENCE IT -
BIT @4HMR, #HMR2 3WAS REFERENCE A MISS?
BEQ TesL1A ;BRANCH IF YES
BIS #14,83CCR 3TURN OFF CACHE
MoV $T@6LO8, 8#SLPERR 3 INIT, FOR LOOP ON ERROR
ERROR 22 ;ERROR3 TEST OF ADDR, COMP, FAILED TO BE MISS
BIC #1,Q84MRE 3TURN OFF KT
BR TST12 ;3G0 TO NEXT TEST
TO6LB9: CMP @1150000,88120000 $LOAD ADDRESS IN TAG FIELD & THEN REFERENCE IT
BIT @4 HMR, $HMR?2 ;WAS REF, A HIT?
BNE TA6L10 3BRANCH IF YES
BIS #14,03CCR :TURN OFF CACHE FOR ERROR REPORT
MOV #TA6LAB, a#$LPERR 3 SETUP RETURN FOR LOOP ON ERROR
ERROR 23 ;ERROR: TEST OF ADDR, COMP, FAILED TO BE HIT
BIC #1,09¥MRD s TURN OFF KT
BR TST12 3360 TO NEXT TEST
Te6L10: CMP @¥KIPARS,#748  ;REFERENCED ADDRESSES OF LOWER ADDR. COMP.?
BEQ TA6LO3 $BRANCH IF YES
BLT TO6L11 ;BRANCH IF PARS STILL REF, LOW ADDR. COMP,
ADD 211009,94KIPARS 3ADDRESS NEXT LOC FOR HIGH ADDR, COMPARATOR
BR Te6Lo1 3SEE IF DONE
TO6L11: ADD #40, 0¢KIPARS $ADDRESS NEXT LOC FOR LOW ADDR, COMP,
BR TASLO1 3SEE IF DONE
Te6LO4s BIC #1,04MMRD 3TURN KT OFF
b EAAA 2 2] LX) (2222243 BREREY (22222222
s#TEST 12 TEST FORCE MISS LOCKS OUT PARITY ERRORS & CCR WWP CAN =)
;.

1A THIS 1S THE FIRST TEST WHERE WRITE WRONG PARITY AND
;#THE CACHE PARITY TRAP IS EXERCISED. FIRST THE WWP IS
;#8ET AND THE CACHE CONTROL REG IS CHECKED TO CONTAIN THE
;#PROPER VALUE, A PARITY TRAP IS THEN FORCED AND TESTED
;#FOR, THE LOCATION IS REWRITTEN WITH WRONG PARITY AND
$#*THEN THE CACHE IS TURNED OFF, THE LOCATION IS REFERENCED
;#AND NO PARITY TRAP WHEN FORCE MISS IS ON I§ CHECKED FOR,

i3 » »
TST§2: MOV $214,08CCR $TURN OFF CACHE

MACY11 27(1066) ©9~FEB=77 15333 PAGE 28

T12 TEST FORCE MISS LOCKS OUT PARITY ERRORS & CCR WWP CAN 3}
SCOPE
MOV #TST13,SKTST $SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
MOV #TO9LA1,@#PVEC ;SETUP PARITY TRAP HANDLER
MOV #310,@8CCR 3TURN ON HALF OF CACHE & WWP
MOV @#CCR, RO
cup RO, %310 sWERE BITS SET IN CCR?
BEQ TO9LO2 $BRANCH IF YES
Mov #14,08CCR ;TURN CACHE OFF
MoV RO, SREG1 $SAVE BAD DATA
MOV #3190, SREG2 3SAVE GOOD DATA
ERROR 26 $ERROR: CACHE CONTROL REG HELD WRONG DATA
Moy #310,03CCR sTURN ON HALF OF CACHE & WwP
TA9LB2: CLR 8#BUFL $WRITE WRONG PARITY IN 1 LOC
MOV #2190, 08CCR sWWP OFF
TST 8#BUFL sSEE IF GET PARITY TRAP

3RID CACHE OF BAD PARITY

MoV #214,09CCR sCACHE OFF IF ON
JSR PC, SWEEP ;G0 PURGE CACHE
CLR $REG1 3SAVE ADDRESS
MOV #BUFL, $REG? $SAVE ADDRESS
ERROR 42 $ERROR: NO PARITY TRAP FROM LOC WRITTEN WITH WRONG PARIT
BR TOILBS 3GO TO END OF TEST
TOILAYL 2
3RID CACHE OF BAD PARITY
Hov #214,08CCR 3JCACHE OFF IF ON
JSR PC, SWEEP 3GO PURGE CACHE
MOV RO, =(8P) $SAVE R@ FOR MED INST
MED $GET CONTENTS OF LOG REG
.WORD  RLOG
8IS #100001,R0 ;ENABLE ERROR LOG & LOG FIRST MODE
MED $UNLOCK ERROR LOG
LWORD  WLOG
MOV (SP)+,R® ;RESTORE RO
cMP (SP)+,(SPY+ sRESTORE STACK
MoV #TQ9L@3,94PVEC ;SET UP PARITY TRAP HANDLER
MOV #310,a8CCR ;TURN HALF OF CACHE ON & Wwp
CLR @#BUFL sWRITE WRONG PARITY IN ONE LOC
Mov #214,908CCR $CACHE OFF
TST R#BUFL ;SEE IF SEE GET PARITY TRAP

TAILA4:

sRID CACHE OF BAD PARITY
MOV #214,03CCR ;CACHE OFF If ON
JSR PC, SWEEP ;G0 PURGE CACHE



MD-31~DOKKA~A 11/6X CACHE DIAGNOSTIC

DOKKAA,P11

1569
1579
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1599
1591
1592
1593
1594
1598
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1688
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624

MD=11~-DQKKA=A 11/6X CACHE

887070
207072

897072
807100

207104
807106

827110

837110
$eT7112
07114
297116
897122
207124
827126

827130
827136

037149
2897146
ee715@
097156
907164
#7166
897172

DGKKAA, P11

1625
1626
1627
1628
1629
1639
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1659
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
167€
1679
1680

837200
097204
f8T7212
007229
087224
8907232
207240
007242
nA7246

907254
007262
937279

207274
fB7302

897306
907314
907320
927326
$07332
807340
807346

PO7358

207354

907354
007362

997366
807370
8087372
807374
237400
207402
P87 444

807406
B37412
907416
287424
07422
007424
PdT7439
207432
#07434

07-FEB=77 11:014

8008407

812737
884737

822626
1840624

810046
876608
300822
852700
876600
800222
812600

812737
ae0400

812737
200004
812737
832777
881492
800137
852737

00214
$35134

180001

833142

990214

e18230
210000

610230
900208

07-FER=77 11:01

2947317
812737
212737
#es$A37
852737
923737
av3492
2001137
912737

913737
812737
0085737

812737
804737

912737
884737
913737
904737
913737
812737
104027

800137

n12737
B24737

810046
876600
200022
252700
876602
2800222
012600

822626
832737
201240
876600
3233102
#10037
876600
nAG191
290320

935750
897354
877406
172350
200001
172359

9087650
800310

100000
900210
100000

900214
935134

100000
933434
172350
#33606
901172
807232

010214

000214
935134

196001

900940

921162

177746

aR0114

177746

8n1234
171759

836034

DIAGNOSTIC

000114
172310

177572
©¥36322
177746

100000
177746

177746

201172
9901172

201164
po1110

177746

177744

MACY11 27(10@6) @9-FEB-77 15:33 PAGE 29

T12 TEST FORCE MISS LOCKS OUT PARITY ERRORS & CCR WWP CAN =1
BR TOILOE $GO TO END OF TEST
TAILAI 1
sRID CACHE OF BAD PARITY
MoV $214,A8CCR sCACHE OFF IF ON
JSR PC, SWEEP $GO PURGE CACHE
cHp (SPY+, (8P)+ $RESTORE STACK
ERROR 24 $ERROR: FORCE MISS DID NOT INHIBIT PARITY ERRORS
TAILAGS
MOV R, =(S5P) 3SAVE RO FOR MED INST
MED $GET CONTENTS OF LOG REG
.WORD  RLOG
BIS 9180801 ,R ;ENABLE ERROR LOG & LOG FIRST MODE
MED ;UNLOCK ERROR LOG
. HORD  WLOG
MoV (8P)+,RO $RESTORE R@
MOV $UPERR,@$PVEC  ;RESTORE HANDLER FOR UNEXPECTED PARITY ERRORS
BR TST13 3360 TO NEXT TEST
P EE 22 1) - L A4 LAl d * *e * LTI ZITIS I IS S22 2224
;#TEST 13 TEST OF TAG PARITY GENERATOR/CHECKER
)‘

1A THIS TEST INITIALLY SIZES MEMORY TO DETERMINE THE
3#MAXIMUM TESTABLE ADDRESS, KIPAR4 IS SETUP TO WRITE ALL
3#TAG COMBINATIONS UP TO THE MAX ADDRESS INTO ONE CACHE
3#LOCATION, FIRST, THE LOCATION IS WRITTEN WITH WRONG
;#PARITY FOR ALL THE TAG COMBINATIONS AND A PARITY TRAP
3#18 FORCED AND TESTED FOR, AFTER EACH TRAP, THE PROGRAM
s #CHECKS THAT THE TRAP WAS FROM THE TAG FIELD AND THAT
;#THE TAG CONTENTS (FROM ERROR LOG) WAS WHAT WAS WRITTEN,
s#THIS LATTER CHECK 1S DONE PRIMARILY TO ENSURE THAT THE
$#TRAP WAS BECAUSE WRONG PARITY WAS WRITTEN AND NOT DUE
$#TO A FAILING LOCATION,

e SECOND, THE LOCATION IS WRITTEN WITH GOOD PARITY FOR
s#ALL TAG COMBINATIONS, THE LOC I8 REFERENCED AND ANY
$#PARITY ERROR 15 DETECTED AND REPORTED.

I IF INHIBIT TESTS USING KT SWITCH (SWi2) IS SET,
;#THIS TEST IS INHIBITED.

33 * * » AAd Aedabetaled RRBBY
TSTi3s MOV #214,08CCR 3 TURN CACHE OFF FOR SCOPE
SCOPE
MOV #TST14,SKTST 3SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
BIT #SW12,08WR s INHIBIT TEST USING KT11?
BEQ 18 3$BRANCH 1F NO
JMp @FTST14 $GO TO NEXT TEST
182 BIs $2006,088KT11 $TURN ON KT FOR 8SIZE

MACY1)y 27(1006) @9«-FEB=77 15333 PAGE 30

T13 TEST OF TAG PARITY GENERATOR/CHECKER
JSR PC,$8IZE 3S1ZE MEMORY
MoV #TOTLOL,0#PVEC SET UP TO HANDLE PARITY TRAPS
MOV $77406,8¢KIPDR4 ;PAGE LENGTHz4K, EXPAND UP, READ/WRITE
CLR 9#KIPAR4 sINIT PAR
BIS 11, 88MMRO $TURN KT ON
TOTLA41 CMP @KIPAR4,M$8LSTBK TESTED ALL POSSIBLE ADDRESSES?
BLE 18 $BRANCH IF NO TO CONTINUE
JMP TO7L82 s TEST GOOD PARITY GEN,
is: MOV #318,03CCR sTURN HALF OF CACHE ON & WWP
TOTLBI: MOV @4100000,84100000 WRITE WRONG PARITY IN LOC
MOV #210,08CCR 3WWP OFF
TST f¥100000 3FORCE A PARITY ERROR

$RID CACHE OF BAD PARITY

Mov $214,04CCR 3CACHE OFF IF ON

JSR PC, SWEEP 3GO PURGE CACHE

MOV 4100000, 8TMPO $GET ADDRESS JUST TESTED

JSR PC,VIP 3CALC ITS PHYSICAL ADDRESS

MOV OsKIPAR4,$TMP8 ;GET PAR FOR TAG CALC,

JSR PC,TAG 3CALC WHAT. TAG CONTENTS SHOULD BE

HOV $TMPO, $REG) 3SAVE (TAG) SHOULD BE

MOV #T@7Lo4, PrSsLPERR s+SET UP RETURN FOR LOOP ON ERROR

ERROR 27 $ERROR: TEST OF TAG PARITY GENERATOR/CHECKER FAILED
3 DID NOT GET PARITY TRAP FROM TAG FIELD
H WHEN WROTE WRONG PARITY

Jup 84TO7L0S 3GO TO END OF TEST

T@1La1:

jJRID CACHE OF BAD PARITY

MoV #214,0CCR 3CACHE OFF IF ON

JSR PC, SWEEP 3GO PURGE CACHE

MOV R, =(5P) 3SAVE R@ FOR MED INST

MED $GET CONTENTS OF LOG REG

«WORD RLOG

BIS 1100001 ,R0 ;ENABLE ERROR LOG & LOG FIRST MODE

MED $UNLOCK ERROR LOG

+WORD WLOG

Hov (S8P)+,RO sRESTORE RO

CcCMP (SP)+,(SP)+ ;RESTORE STACK

BIT #40,9¢EREG : TRAP DUE TO PARITY ERROR IN TAG?

BNE TOTLOS sBRANCH IF YES

MED $GET LOG INFORMATION

+WORD LOADD

MOV RO, $RFG2 ;SAVE INFORMATION

MED $GET LOG INFOR FOR PHY, ADDR, A17,Al6

«WORD RSER
SWAB RO ;PUT PHY, ADOR A17, A16 IN LOW BYTE
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DOKKAA,PIt 27-FEB=77 11:01 T3y TEST OF TAG PARITY GENERATOR/CHECKER
1681 ©07436 042700 177776 BIC #177776,RP sONLY LOOK AT A17, Al6
1682 @07442 018037 001160 MOV RO, SREG1 3SAVE ADDRESS
1683 PB7446 076600 MED $GET TAG LOG INFO,
1684 987458 900107 +«WORD RTAG
1685 9087452 980308 SWAB RO ;sPUT TAG IN LOW BYTE
1686 907454 P42708 177400 BIC #177400,R0 3;LOOK AT TAG ONLY
1687 907460 P1PO3T7T 001164 MoV RO, SREG3 $SAVE TAG
1688 087464 813737 172358 001172 MOV @#KIPAR4,STMP@ ;GET PAR FOR TAG CALC,
1689 807472 PP4737 033606 JSR PC,TAG s FIND GOOD CONTENTS OF TAG
1692 987476 813737 001172 801166 MOV 8TMPO, SREG4 3SAVE GOOD DATA
1691 8947504 0612737 007232 001110 MOV #TO7LA4,@#$LPERR . ;SET UP RETURN FOR ERROR LOOP
1692 P37512 184030 ERROR 30 ;ERROR; TEST OF TAG PARITY GEN/CHECKER FAILED
1693 ! DID NOT GET PARITY TRAP FROM TAG FIELD
1694 WHEN WROTE WRONG PARITY
1695 PO7514 P08137 018214 Jmp e¥TATILOS ;GO TO END OF TEST
1696
1697 087520 813737 17235¢ 0@1172 TOTLO6: MOV @#KIPAR4,8TMP® ;GET PAR FOR TAG CALC.
1698 287526 PB4737 0336086 JSR PC,TAG 3CALC WHAT TAG SHOULD BE
1699 987532 076600 MED $GET TAG LOG INFO,.
1788 837534 pBRB107 +WORD RTAG
1741 997536 18088300 SWAB RO sPUT TAG IN LOW BYTE
1762 @8754¢ p42722 177400 BIC #177400,R0 ;LOOK AT TAG ONLY
1793 807544 0209037 091172 CMP RD,$ TMPO sDATA OK?
1704 807550 9081432 BEQ TOTLOTY sBRANCH IF YES
1785 #875%2 10037 001164 MOV R2, $REG3 $SAVE TAG
1706 037556 9276632 MED : ;GET LOG INFORMATION
1797 807568 880102 +WORD LOADD
1768 087562 212037 001162 Mov R@, $REG2 sSAVE INFORMATION
1789 8937566 076600 MED $GET LOG INFOR FOR PHY, ADDR, At17,Al6
1710 8975790 p9d101 +»WORD RSER
171t B07572 899300 SWAB RA 3PUT PHY., ADOR A17, At6 IN LOW BYTE
1712 887574 p42782 177776 BIC #177776,R@ $ONLY LOOK AT A17, Alé
1713 007609 812037 @01160 MoV RO, $REG! $SAVE ADDRESS
1714 937604 813737 001172 801166 MOV §TMP@, R9SREGH 3 SAVE GOOD DATA
1715 907612 812737 007232 0011190 MOV #TO7LO4,9#SLPERR 8ET UP RETURN FOR ERROR LOOP
1716 907620 104031 ERROR 31 ;ERROR: TEST OF TAG PARITY GEN/CHECKER FAILED
1717 TAG FJELD HELD WRONG DATA ON PARITY TRAP
1718 $87622 123727 @81103 0808003 CMPB @#SERFLG,#3 'MORE THAN THREE ERRORS?

1719 847630 101422 BLOS TO7Le7 RANCH IF NO
1720 987632 880137 10214 Jup 107L0S 160 TO END OF TEST

1721

1722 887636 262737 000040 172350 TOTLET: ADD $40,8FKIPARY ;CALC NEXT TAG ADDRESS TO TEST
1723 037644 P0O137 0907232 JNP TOTLO4 ;CONTINUE TEST

1724

1725 987650 T07L02:

1726

1727 $RID CACHE OF BAD PARITY

1728 907650 812737 200214 177746 MoV $214,99CCR $CACHE OFF IF ON

1729 887656 204737 ©35134 JSR PC, SWEEP 360 PURGE CACHE

1732

1731

1732 27662 812737 0607734 000114 uov $TOTLOS, @#PVEC ;SET UP FOR PARITY ERRORS

1733 987670 805037 172350 CLR #+KIPARS ;INIT ADDRESSES

1734 887674 ©23737 172359 836322 TA7L@9: CMP @#KIPAR4,##SLSTBK ;TESTED ALL POSSIBLE ADDRESSES?
1735 807782 803144 BGT TOTLOS $YES GO TO END OF TEST

1736 @27704 012737 000218 177746 MOV $210, 09CCR 3TURN HALF CACHE ON
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DOKKAA,P11 07-FEB=77 11:01 T13 TEST OF TAG PARITY GENERATOR/CHECKER
1737 807712 p13737 100000 100000 MOV a#100009,04100000 JGENERATE PARITY IN CACHE
1738 @47720 035737 102000 TST 04102000 3CHECK PARITY IN CACHE
1739 847724 062737 00004 172350 ADD 140, 00KIPARA $CALC NEXT TAG ADDRESS TO TEST
1740 927732 820760 BR T07LO9 3CONTINUE TEST
1741
1742 007734 TOTLES:
1743
1744 sRID CACHE OF BAD PARITY
1745 ©37734 012737 008214 177746 MOV $214,08CCR sCACHE OFF IF ON
1746 807742 004737 035134 JSR PC, SWEEP 3GO PURGE CACHE
1747
1748
1749
175@ #97746 010046 MOV RO, = (SP) $SAVE R® FOR MED INST
1751 807750 876608 MED $GET CONTENTS OF LOG REG
1752 837752 909022 WORD  RLOG
1753 807754 852780 190091 BIS #100801, RO JENMBLE ERROR LOG & LOG FIRST MODE
1754 807760 276600 MED sUNLOCK ERROR LOG
1755 097762 990222 .WORD  WLOG
1756 887764 212600 MOV (SP)+,Re sRESTORE R®
1757
1758 807766 ©22626 CcMP (SP)+,(SP)+ $RESTORE STACK
1759 907772 p76608 MED :GET LOG INFOR FOR PHY, ADDR, A17,A16
1760 997772 898101 .WORD  RSER
1761 $37774 @B3300 SWAB RO sPUT PHY, ADDR A17, A16 IN LOW BYTE
1762 897776 242798 177776 BIC #177776,R0 SONLY LOOK AT A17, At6
1763 B10902 9190837 001160 MOV RO, $REG1 3SAVE ADDRESS
1764 P10096 B76600 MED ;GET LOG INFORMATION
1765 910010 808102 «WORD
1766 @16012 819037 pB1162 MOV ;SAVE INFORMATION
1767 819016 932737 p00R4E 177744 BIT $40, @¥EREG $ERROR DUE TO TAG ERROR?
1768 B10924 BB1424 BEQ T87L10 ;BRANCH IF NO
1769 810026 876600 MED $GET TAG LOG INFO.
1779 #10038 882107 LWORD  RTAG
1771 818032 §R3300 SWAB RO ;PUT TAG IN LOW BYTE
1772 910034 942700 177400 BIC 1177400,R0 $LOOK AT TAG ONLY
1773 910040 @12037 B01164 MOV R, SREG3 3SAVE TAG
1774 819044 013737 172350 201172 MOV @#KIPARS,8TMPA ;GET PAR FOR TAG CALC,
1775 218052 094737 833606 JSR PC, TAG 3CALC GOOD DATA
1776 818056 13737 @AB1172 841166 MOV $TMP@,0#8REG4  ;SAVE GOOD DATA
1777 @10064 812737 987674 801110 MoV #T@7LA9,@$sLPERR SET UP FOR ERROR LOOP
1778 219072 104034 ERROR 34 -Ennon: TEST OF TAG PARITY GEN/CHECKER FAILED
1779 PARITY ERROR OCCURRED IN TAG FIELD
1780 810074 99447 BR TAILOS : 'GO TO END OF TEST
1781
1782 610076 £32737 ©00108 177744 Ta7L1A: BIT $1060,98EREG $ERROR IN LOW BYTE?
1763 019104 901414 BEQ TETL11 sBRANCH IF NO
1784 210106 876600 MED ;GET LOG INFORMATION
1785 @10110 BAS1086 .WORD  CDL
1786 010112 010037 001164 MOV RO, $REG3 ;SAVE INFORMATION
1787 210116 213737 102000 001166 uov ®#102709,8¥8REG4  3SAVE GOOD DATA
1788 210124 812737 027674 001110 MoV #T@7LA9,@#sLPERR JINIT LOOP ON ERROR RETURN
1789 810132 194033 ERROR 33 -zunow. TEST OF TAG PARITY GEN/CHECKER FAILED
1790 PARITY ERROR TN LOW BYTE OF DATA
1791 818134 BAA427 BR TATLYS -co TO END OF TEST

1792
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DQKKAA,P11
1793 910136
1794 910144
1795 919146
1796 #10150
1797 e108152
1798 9210156
1799 810164
1808 910172
1801
1802 8108174
1803
1884 @10176
1885 0910204
1896 910212
1807
1808 010214
1809 010222
18410
1811
1812
1813
1814
1815
1816
1817
1818
1919
1829
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830 M10232
1831 910236
1832 910249
1833 216246
1834 210254
1835 9218262
1836 819262
1837 810266
1838 810272
1839 ¢10276
1840 010304
1R41  B12310
1842 $10316
1843 m12322
1844 W@1@330
1845 P10334
1846
1847 910342
1848

932737
901414
276600
892106
2100137
813737
812737
184032

890407

816637
812737
1940891

842737
212737

812737
[ITLIT]
012737
812737
012709
805091
805037
805037
910037
912737
005737
852737
112719
842737
905737
812737

184035

000200

001164
102000
207674

177774
807674

800001
933142

20p214

0812000
9106350
062000

¥91166
901169
801162
200204
062000
000100
000000
fA0e100
962000
2008214

177744

801166
soi110

001164
921110

177572
goo114

177746

801234
200114

177746
177746
177746
177746
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DOKXAA.PY Y

1R49
1850
1851
1852
1853
1854
1RSS5S
1856
1857
1858
1859
1860
1861
1862
1863
1864
1863
1866
1867
1868
1869
187¢
1871
1872
1873
1R74
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1883
1886
1887
1898
1889
1892
1891
1892
1893
1R94
189S
1896
1897
1898
1899
19069
1901
1962
1903
1904

A1a344
#10359

B10356
910360
810362
919364
P10370
814372
812374

810376
8104090
2108402
912404
p10412

n13414
P10416
019420
010424

910426

910432
210440
010442
810444
610446
212452

210454

Bi10o460
810462
A18464¢

819466
810474
810502
010504
2105190
#10%516
810522
#1653¢9

P108534
810542

P10544
P1O546

P1A554
P185%6

37-FEB=77 {1301

poB137
812737

B18046
n16600
990022
852780
876680
800222
212600

822626
845701
891913
832737
991022

876602
800186
810037
104036

202137

832737
901012
876600
900106
910037
194037

290137

805290
905291
200676

812737
#12737
0805000
8180837
812737
810037
842737
8057137

812737
184035

800542
612737

819846
876690

211052

800214

10p001%

200100

891164

a11052

200290

901164

a11052

210546
262000

201166
000304
962000
0001060
862009

enn214

PPR214

177746

177744

177744

2n0114
001162

177746

177746

177746

177746
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T3 TEST OF TAG PARITY GENERATOR/CHECKER
T37L11: BIT 4200,04EREG $ERROR IN HIGH BYTE?
BEQ TOTL12 3BRANCH IF NO
MED 3GET LOG INFORMATION
+WORD CDH
MOV RO, S$REG3 $SAVE INFORMATION
MOV @#102000,8REG4 3SAVE GOOD DATA
MoV #TO7LO9,@#8LPERR ;SET UP LOOP ON ERROR
ERROR 32 $ERROR: TEST OF TAG PARITY GEN/CHECKER FAILED
: PARITY ERROR IN HIGH BYTE OF DATA
BR TATLOS $GO TO END OF TEST
TATL12: MOV ~4(8P),8REG3 iSAVE PC OF ERROR
MOV $TO7LO9,@#sLPERR ;SET UP FOR ERROR LOOP
ERROR 1 3ERROR: UNEXPECTED PARITY ERROR IN BACKING STORE
TA7L8%: BIC #1,08MNRD 3 TURN KT OFF N
MOV SUPERR, ##114 sRESTORE UNEXPECTED PARITY ERROR HANDLER
JINBBARRRARBRERE RN HEn * » e
s#TEST 14 TEST OF DATA PARITY GENERATOR/CHECKER
3.
1A WRONG PARITY IS WRITTEN INTO ONE BYTE OF ONE LOCATION

3#IN THE CACHE DATA FIELD VIA A DATOB,
s#AND THE PARITY TRAP IS CHECKED FOR, T
3 #*CORRECT BYTE 18 THEN TESTED, THIS PRO
s#FOR THE OTHER BYTE, AFTER THI8, WRONG
3#FOR ALL 8 BIT COMBINATIONS IN BOTH THE
3#BYTF SIMULTANEOUSLY FOR ONE LOC., AFTE
3#IS WRITTEN (R@ CONTAINS DATA PATTERN)
3#AND THE PROGRAM CHECKS THAT THE TRAP W
$}%& LOW BYTES,

[ A FOLLOWING THIS ALL 8 BIT DATA PATTE
$#*HIGH & LOW BYTE ARE WRITTEN WITH GOOD
3#CACHE LOC, THE LOCATION IS REFERENCED
$#PARITY ERROR IS REPORTED,

THE LOC I8 REFERENCED
HE TRAP FROM THE
CEDURE IS REPEATED
PARITY IS WRITTEN
LOW AND HIGH

R EACH DATA PATTERN

A TRAP 1s FORCED

AS FROM BOTH HIGH

RNS FOR BOTH THE
PARITY IN ONE
AND ANY DATA

Prennen ERERREBEERNNE IR . e Eene "
TST143 MOV 1214,08CCR 3 TURN CACHE OFF FOR SCOPE
SCOPE
MOV $TST1S, SKTST $SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
MOV #TO8LO1,@#PVEC ;SET UP PARITY TRAP HANDLER
MoV ¢BUFH, RO $GET TEST ADDRESS
CLR R1 ;INIT FLAG TO INDIC, TESTING LOW BYTE
TP8LA6: CLR P#SREGA $SAVE DATA IF ERROR
CLR @#S$REGL 3SAVE ADDRESS IF ERROR
MOV RO, @4 $REG2 :SAVE ADDRESS IF ERROR
MOV #204,09CCR sTURN ON HALF OF CACHE
TST P#BUFH sPUT LOC IN CACHE
BIS #1006, R#CCR SENABLE WRITE WRONG PARTTY
MOVB #a, (R@) $D0 DATOB TO LOC & WWp
BIC #1090, 08CCR 3WWP OFF
TST QIBUFH 3FORCE PARITY TRAP
MOV #214,R8CCR 3CACHE OFF
ERROR 38 3ERROR: TEST OF DATA PARITY GENERATOR/CKER FAILED
3 DID NOT GET PARITY TRAP WHEN WROTE WRONG PARITY
MACY!1 27(1086) ©9-FEB-77 15333 PAGE 34
T14 TEST OF DATA PARITY GENERATOR/CHECKER
JMP TOOLS2 ;GO TO NEXT TEST
TAOLA1: MOV #214,08CCR ;CACHE OFF
Mov RO, =(SP) $SAVE R@ FOR MED INST
MED 3GET CONTENTS OF LOG REG
+WORD RLOG
BIS #100001,R0 $ENABLE ERROR LOG & LOG FIRST MODE
MED 3UNLOCK ERROR LOG
+HORD  WLOG
MoV (SP)+,R0 sRESTORE R@
CHP (SP)+,(SP)+ 3RESTORE STACK
TST R $TESTING HIGH BYTE?
BNE T@8LE3 3BRANCH IF YES
BIT #100,84EREG 3WAS TRAP FROM LOW BYTE?
BNE TOSLR4 3BRANCH IF YES
MED $GET LOG INFORMATION
LWORD  CDL
MoV RA, $REG) 3SAVE INFORMATION
ERROR 36 $ERROR: TEST OF DATA PARITY GENERATOR/CKER FAILED
1 DID NOT GET PARITY TRAP FROM LOW BYTE WHEN WwP
Jup TO8LO2 360 TO NEXT TEST
TE8LO3: BIT #2090, @ #EREG 3WAS TRAP FROM HIGH BYTE?
BNE TOBLYS ;BRANCH IF YES TO CONTINUE TEST
MED sGET LOG INFORMATION
JWORD  CDH
MoV RO, $REG3 3 SAVE INFORMATION
ERROR 37 ;ERRORt TEST OF DATA PARITY GEN/CKER FAILED
H DID NOT GET PARITY TRAP FROM HIGH BYTE WHEN Wwp
JMP TOBLO?2 3GO TO NEXT TEST
TOBLO4: INC RO $TEST HIGH BYTE
INC R1 $SET FLAG INDICATING HIGH BYTE TEST
BR TO8LES 3GO TEST IT
TPBLOAS: MOV #TOB8LO7,9#PVEC :SET UP PARITY TRAP HANDLER
MoV #BUFH,@¥$REG2  3SAVE ADDRESS IF ERROR
CLR RO sINIT, TEST DATA REG
TOBL10: MOV RO, SREG4 3SAVE DATA IF ERROR
MoV #304,08CCR ;TURN HALF OF CACHE ON & WWP
MOV RO, @$BUFH ;GENERATE BAD PARITY AND WRITE IN CACHE
RIC #100,03CCR 3WWP OFF
15T @#BUFH ;FORCE PARITY TRAP
MoV $#214,03CCR s TURN CACHE OFF FOR ERROR
ERROR 3% ;ERROR: TEST OF DATA PARITY GEN/CKER FAILED
: NO PARITY TRAP WHEN WROTE WRONG PARITY
BR TO8Le? 3GO TO NEXT TEST
TASLAT: MOV 9214,a4CCP ;TURN CACHE OFF AFTER TRAP
MOV Re, =(SP) ;SAVE R® FOR MED INST
MED sGET CONTENTS OF LOG REG
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DOKKAA,PY1

1905
1906
1907
1948
1999
1918
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
193¢
1931
1932
1933
1934
1918
1936
1937
1938
1939
194¢
1941
1942
1943
1944
1945
1946
1947
1949
1949
1958
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960

212569
P10562
810566
#10570
010572

810574
A10576
918604

219606
910610
910612
810616
210624

812626

9108630
910630

8108640
810642
810644
ptesse
810656

810660

910662
P12666
818670
/10674

B#18676
210704
f10706
810714
810723
810724
/12730
810732
810736

810740

#1746
¢19750
810752
219754
2193760
#19762
A1O764

210766
210770

8090022
2527090
P76690
800222
212600

822626
832737
801011

876600
290106
8100637
912737
124836

Po8511

832737
ea1011

876609
poA106
818037
812737
184037

9090474

822700
801493
962709
#oe703

812737
295000
812737
810037
905737
822700
801452
8627029
p20763

852737

212246
876600
800022
852700
876682
900222
p12600

822626
a10037

190091

er0100

001164
810504

200200

P01164
219504

177171

ades0t

918740
209204
96209909
862000
177777

800401

200014

100001

001166

177744

go111@

177744

001119

po0114
177746

177746

MD~11-DOKKA~A 11/6X CACHE DIAGNOSTIC

DOKKAA,P11

1961
1962
1963
1964
1965
1966
1967
1968
1969
19702
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1993
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
20v8
2049
2012
2011
2012
2213
2014
2015
2016

2918774
#0776
a11va0
811004
2119019
811216
911920
#11026

911030
8119832
A11040

P11042
211050

#1152

211052
211060

911064
/11272

97-FEB<«77 11101

876600
836106
210037
813709
832737
821495
812737
184040

8904190
832737
801731

812737
194041

912737
884737

812737
892137

812000

331164
#01166
000100

210706

000200

#107¢6

200214
935134

933142
212009

177744

241119

177744

8011108

177746

onet14
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Ti14 TEST OF DATA PARITY GENERATOR/CHECKER

«WORD RLOG

BIS #1060001,RD $ENABLE ERROR LOG & LOG FIRST MODE
MED $UNLOCK ERROR LOG
.WORD  WLOG
MOV (SP)+,R® sRESTORE R@
cMP (SPY+,(SP)+ ~  ;RESTORE STACK
BIT #1080, 0 4EREG s TRAP FROM LOW BYTE?
BNE T98LG9 $BRANCH IF YES
MED 3GET LOG INFORMATION
LWORD  CDL
MOV RO, $REG) 3SAVE INFORMATION
MOV #T@8L1@,@8sLPERR 3 INIT FOR ERROR LOOP
ERROR 36 -:nnon. TEST OF DATA PARITY GEN/CKER FAILED
NO PARITY TRAP FROM LOW BYTE WHEN WWP
BR TOBLE2 -GO TO END OF TEST
T88LAY: BIT #2008, 89EREG ;TRAP FROM HIGH BYTE?
BNE TSL11 3BRANCH IF YES
MED 3GET LOG INFORMATION
.WORD  CDH
MOV RO, $REG) 3SAVE INFORMATION
MOV #TOSL1Q, ##$LPERR JINIT FOR ERROR LOOP
ERROR 37 -ERROR: TEST OF DATA PARITY GEN/CKER FAILED
NO PARITY TRAP FROM HIGH BYTE WHEN WWP
BR TABLO2 -Go TO NEXT TEST
TO8L113 CMP $177777,R0 sALL WRITE WRONG PARITY PATTERNS CRED?
BEQ TO8L12 ;BRANCH IF YES
ADD $401,RO ;GENERATE DATA FOR HIGH AND LOW BYTE
BR TO8L10 ;GO TEST IT
TO8L12: MOV #T@BL13,9#PVEC ;SET UP FOR PARITY ERRORS
CLR R@ sINIT TEST DATA REG
TO8L143 MOV #204,848CCR sTURN HALF OF CACHE ON
MoV RO, 0#BUFH $GEN PARITY AND STORE IN CACHE
TST @#BUFH sTEST PARITY
TO8L16: CMP $177777,R0 ;ALL GOOD PARITY PATTERNS CKED? .
BEQ TO8LA2 ;BRANCH YES TO END OF TEST
ADD #401,R0 3GENERATE DATA FOR HIGH & LOW BYTE
BR TOBL14 sTEST IT
TOSL133: BIS #14,80CCR 3 TURN CACHE OFF
MoV R&, =(SP) sSAVE RO FOR MED INST
MED ;GET CONTENTS OF LOG REG
+WORD  RLOG
BIS #100001,RQ ;ENABLE ERROR LOG & LOG FIRST MGDE
MED 3UNLOCK ERROR LOG
+WORD  WLOG
MOV (SP)+,RO 3RESTORE RO
cup (SP)+, (SP)+ sRESTORE STACK
MOV R@, $REG4 ;SAVE GOOD DATA

MACY11 27(1006) ©@9-FEB=77 (5133 PAGE 36
T14 TEST OF DATA PARITY GENERATOR/CHECKER

MED 3GET LOG INFORMATION
+WORD RDAT
MOV RO, $REG3 3SAVE INFORMATION
MOV S$REG4, RO $RESTORE R®
BIT $100,88EREG 3sPARITY ERROR LOW BYTE?
BEQ TO8L1S ;BRANCH IF NO
mov #TO8L14,@¥$LPERR ;INIT ERROR LOOP
ERROR 49 sERROR: TEST OF DATA PARITY GEN/CKER FAILED
H PARITY ERROR IN LOW BYTE
BR TO8LO2 3GO TO END OF TEST
Te8L1S: BIT #200,A$EREG sPARITY ERROR HIGH BYTE?
BEQ TOIL16 $TEST NEXT PATTERN IF NO
MOV #TO8L14,@#$LPERR INIT RETURN FOR LOOP ON ERROR
ERROR 43 sERROR: TEST OF DATA PARITY GEN//CKER FAILED
H PARITY ERROR IN HIGH BYTE
TO8LO2:
$RID CACHE OF BAD PARITY
MOV #214,94CCR 3CACHE OFF IF OW
JSR PC, SWEEP 3GO PURGE CACHE
MOV SUPERR,0#114 sRESTORE UNEXPECTED PARITY ERROR HANDLER
Jup P4T8TIS 3GO TO NEXT TEST
+%12000 s ADJUST ADDRESS SPACE FOR NEXT TEST
EEZI2 210 221 * T2 S
701581 15 TEST THE VAL!D BIT FOR LOW HALF OF CACHE
1T

1A THE TEST OF THE VALID BIT IS NOT COMPLETE UNTIL THE
$#VALID TEST FOR THE SECOND HALF OF CACHE IS RUN, THIS
;#IS THE FIRST TEST WHERE THIS ENTIRE HALF OF CACHE ADDRESSES ARE
3#EXERCISED,

1A DURING THE ENTIRE TEST ONLY ONE TAG AND DATA VALUE IS
3#USED, INITIALLY, THE ENTIRE HALF OF CACHE WHICH 1§
s#ENABLED (FORCE MISS OFF) IS WRITTEN AND CHECKED THAT ALL
s#1TS ADDRESSES CAN BE MADE HITS. FOLLOWING THIS, A WRITE/
;#*READ PROCEDURE IS DONE WHICH VERIFIES THAT THE LOCATIONS
;#CAN BE VALIDATED/INVALIDATED AND THAT THERE IS NO DUAL

3 #ADDRESSING PROBLEM FOR THE V BIT, FIRST THE VALID BIT
s#IS SET FOR HALF OF CACHE, THEN STARTING AT THE LOWEST

3 #HALF CACHE ADDRESS, EACH LOC Is TESTED TO BE A HIT (VALID
;#SET) AND THEN INVALIDATED VIA WRITING WRONG PARITY AND
s#FORCING A TRAP, THIS IS DONE INCREASING THE ADDRESS
3#UNTIL HALF OF CACHE IS READ AND WRITTEN, NEXT, STARTING
3#AT THE HIGH HALF CACHE ADDRESS, EACH LOC IS RFAD, TESTED
3#TO BE A MISS (VALID=9) AND [HEN WRITTEN TO SET THE VALID
3#BIT, THIS IS DONF, DECREASING THE ADDRESS EACH TIME,
;#TILL THF LOW ADDRESS 1S REACHED, THIS PROCEDURE IS THEN
;*REPFATED FOR A SECOND PASS WITH THE PATTERN REVERSED,
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DGKKAA P11 87-FEB=77 11:01 TS TEST THE VALID BIT FOR LOW HALF OF CACHE
2017 3#(1,E, STARTING WITH ALL LOC INVALIDATED AND THEN READING
2018 3#AND WRITING THE V BIT,)
2019 N1
2020 J#RO CONTAINS THE CACHE ADDRESS BEING TESTED,
2021
2022 3#NOTEITEST FOR DUAL ADDRESSING FOR LOCATIONS WHICH OVERLAP
2023 I THE PARITY TRAP ADDRESSES 114,116 IS NOT DONE
2024
2025 ) sreen P EEROR R RRE RN E e » LT YT T
2026 912000 ©12737 ©00214 177746 T8T1S: MOV $214,08CCR sCACHE OFF FOR SCOPE
2827 912006 POBOR4 . SCOPE
2028 212010 012737 @12734 001234 MOV #TST16,SKTST $SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
2029 £12016 012706 020000 MoV 120000, SP $ADJUST STACK FOR ADDRESSES OUT OF TEST AREA
2p36 M12022 812737 20e21e 177746 MOV 4210, 08CCR sHALF CACHE ON
2031 912030 012730 060009 MOV $RUFL, RO JINIT STARTING ADDRESS
2032 912034 012701 001000 MOV #1000 ,R1 sINIT COUNT FOR 1/2 K
2033 912040 005023 18: CLR (RB)+ sWRITE CACHE
2034 912042 977102 s0B R1,18 ;LOOP TILL HALF CACHE WRITTEN
2835 012044 205740 T24L26: TST «(R®) sSEE IF DATA IN CACHE
2836 912046 933727 177752 00204 BIT @EHMR, 1HMR? sHIT? (VALID BIT SET?)
2037 812054 981002 BNE T24L19 sBRANCH IF YES
2038 ©12056 902137 ©12624 JMP T24L01 ;REPORT ERROR
2039 012062 820027 960000 T24L19: CMP RO, $BUFL sHALF CACHE TESTED?
2040 912066 081366 BNE T24L20 $BRANCH IF NO
2041
2042
2043 812070 812737 012154 0809114 MOV #T24L02,08PVEC ;SET UP PARITY HANDLER
2044
204S 912076 920027 060114 T24L0S: CMP RO, $BUFLI114 3TESTING PARITY AREA?
2046 012102 201412 BEQ T24L22 sDON’T TEST ADDRESS IF YES
2447 B12104 823027 060116 cMp RS, $BUFLI116 sTESTING PARITY AREA?
2048 912118 B814087 BEQ T24L22 ;DON®T TEST ADDRESS IF YES
2049 812112 905710 TST (R®) $SEE IF VALID BIT SET
2054 ©£12114 833727 177752 800004 BIT @8 HMR, #HMR2 sHIT? (VALID BIT SET?)
2051 912122 901002 BNE T24L22 3BRANCH IF YES
2052 812124 P8O137 A12646 aup T24L03 $REPORT ERROR
2053
2054 812138 B12737 #0031 177746 T24L22: MOV #3106, a8CCR ;CACHE ON IF OFF AND WRITE WRONG PARITY
2055 812136 985010 CLR (R®) sWRITE LOC WITH WRONG PARITY
2056 $12140 912737 020210 177746 MOV $210,98CCR sWWP OFF
2057 912146 805710 : TST (RO) ;FORCE PARITY TRAP
2058 012150 099137 012670 JHp T24L04 sREPORT ERROR IF DID NOT TRAP
2059
2060 812154 T24102¢
2061
2062 812154 312046 MoV RO, =(SP} $SAVE RO FOR MED INST
2063 212156 3766040 MED $GET CONTENTS OF LOG REG
2064 812168 089022 .WORD  RLOG
2065 812162 0852780 180001 BIS #100001 ,RP ;ENABLE ERROR LOG & LOG FIRST MODE
2066 812166 @76600 MED JUNLOCK ERROR LOG
2867 812179 0909222 WORD  WLOG
2068 812172 012600 MOV (SP)+, RO $RESTORE R@
2069
2079 812174 862700 000002 ADD #2,R0 3LOOK AT NEXT ADDR,
2071 ©12200 P62706 Q00204 ADD #4,8P ;RESTORE STACK
2072 P12204 920027 062000 cMp RO,4BUFL+200@  ;HALF ADDRESSES TESTED?

MD=11-DQKKA=A 11/6X CACHE DIAGNOSTIC MACY11 27(106€6) @9-FEB=77 15:33 PAGE 38

DOKKAA P11 87-FER=77 11101 TS TEST THE VALID BIT FOR LOW HALF OF CACHE
2973 812219 @P1332 BNE T24L0% 3BRANCH IF NO
2974
2875 812212 912737 933142 000114 MOV #UPERR, @4PVEC  ;RESTORE UNEXP, PARITY ERROR HANDLER
2076 £12220 P85740 183 TST ~(R9) 3WAS LOC INVALIDATED?
2077 912222 833727 177752 200A4 BIT S#HMR, $KMR2 sLOC A MISS? C(INVALIDATED?)
2078 812236 #01402 BEQ 28 3BRANCH IF YES
2079 812232 000137 212712 Jmp T24L06 3REPORT ERROR
298¢ 912236 POS5019 283 CLR (RO) $WRITE LOC
2081 B12240 920027 060A90 cMp RO, $BUFL $AT LAST LOC?
2A82 912244 BO1365 BNE 18 sBRANCH IF NO
2083
2084 $NOW WRITE/READ VALID BIT WITH PATTERN REVERSED
2085
2086 #12246 @12737 @12316 920114 T24L18: MOV #T24L87,@#PVEC ;SET UP FOR PARITY TRAP
2097 ©12254 912702 @61776 MoV $BUFL+1776,R8  3INIT TEST ADDR.
2088 912260 812737 @@@318 177746 T24L@st MOV #3106, 08CCR sWRITE WRONG PARITY & CACHE ON
2089 912266 895019 CLR (RO) sWRITE WRONG PARITY
2099 912270 912737 000210 177746 MOV #219,08CCR ;WWP OFF
2091 V12276 805719 ST (R®) $FORCE TRAP
2692 $12300 812737 008214 177746 KOV $214,08CCR $CACHE OFF
2093 912306 912737 012260 041110 MOV #T24L08, 8#$LPERR ;INIT RETURN FOR ERROR LOOP
2094 612314 892579 BR T24L1% sREPORT ERROR IF DID NOT TRAP
2895
20896 612316 T24L0O7:
2097
2099 $12316 210746 Mov RO, =(SP) $SAVE R® FOR MED INST
2099 912320 876600 MED ;GET CONTENTS OF LOG REG
21090 012322 090022 WORD  RLOG
2181 912324 952709 10908) BIS 1100001, R0 ;ENABLE ERROR LOG & LOG FIRST MODE
2162 012336 976680 MED $UNLOCK ERROR LOG
2103 912332 900222 WORD  WLOG
2104 212334 012620 MOV (SP)+,RO ;RESTORE RO
2105
2186 #12336 162700 0UeR22 sSUB #2,R0 $LOOK AT NEXT ADDRESS
21907 912342 862726 000001 ADD $4,5P ;ADJUST STACK
2198 912346 920027 857776 cmp R@, $BUFL=2 sHALF CACHE WRITTEN?
2109 912352 0201342 BNE T24L08 sBRANCH IF NO
2119
2111 #12354 612737 233142 000114 MOV SUPERR, @#PVEC
2112 812362 062700 ¢20002 T24L12: ADD #2,R0 ;ADJUST ADDRESS
2113 912366 805710 TST (R®) sREAD LOC
2114 012370 833727 177752 000004 BIT WHMR, $HMR2 $MISS? (LOC INVALIDATED?)
2115 812376 po14e? BEQ T24L@9 sBRANCH IF YES
2116 ©12400 912737 PO0214 177746 MoV $214,08CCR ;CACHE OFF
2117 $12406 @12737 @12246 001110 MOV #T24L18,0#8$LPERR 3 INIT RETURN FOR ERROR LOOP
2118 812414 0BARS36 BR T24L06 sREPORT ERROR
2119
2120 A12416 pASG10 T24LA9: CLR (R®) 3WRITE LOC
2121 012420 220027 961776 cMp RO, #BUFL+1776  ;HALF CACHE WRITTEN?
2122 012424 901356 BNE T24L12 3BRANCH IF NO
2123
212¢ sNOW READ LOC TO SEE IF VALID STILL SET
2128
2126 ©12426 912737 #12536 o0Po114 MOV #T24L16,9#PVEC ;SET UP PARITY HANDLER
2127 ©#12434 228027 A60114 T24L17: CMP RO, ABUFLI114 sTESTING PARITY AREA?

2128 £12440  @ei417 BEQ T24L13 $DON’T TEST ADDRESS IF YES
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2129 012442 920027 260116 o] R®, #BUFLI116 sTESTING PARITY AREA?
2130 212446 0PO1414 BEQ T24L13 3DON’T TEST ADDRESS IF YES
2131
2132 £12450 005710 TST (R@) $LOC IN CACHE?
2133 $£124S2 833727 177752 0000064 BIT S¥HMR, $HMR2 $HIT?
2134 ©12460 po1007 BNE T24L13 sBRANCH IF YES
2135 ©12462 812737 @00214 177746 MOV #214,a4CCR 3CACHE OFF
2136 012470 P12737 012246 001110 MOV #T24L10,0#SLPERR ;INIT RETURN FOR ERROR LOOP
2137 #12476 B8D466 . BR T24L14 3REPORT ERROR
2138
2139 ©1250% 852737 090100 177746 T24L13: BIS #108,a8CCR $SET WRITE WRONG PARITY
2149 912506 985810 CLR (R@) 3WRITE WRONG PARITY
2141 912518 012737 @d0210 177746 MoV #2188, @3CCR $WWP OFF
2142 012516 905719 TST (RO) $FORCE TRAP
2143 ©12520 £12737 000214 177746 MOV #214,04CCR 3CACHE OFF
2144 $12526 9812737 812246 001110 MoV #T24L10,0#SLPERR N
2145 ©$12534 229460 BR T24L1S $REPORT ERROR
2146
2147 012536 062706 030004 T24L163 ADD 14,5P $RESTORE STACK
2148 P12542 162700 000002 sus $2,R0 ;LOOK AT NEXT ADDR,
2149
2150 812546 P12046 MOV RO, ~(SP) :SAVE R@ FOR MED INST
2151 ©12550 876600 MED 3GET CONTENTS OF LOG REG
2152 812552 08n0022 «WORD RLOG
2153 812554 952709 140091 BIS $100001,R0 sENABLE ERROR LOG & LOG FIRST MODE
2154 812560 876680 MED 3UNLOCK ERROR LOG
2155 912562 980222 +WORD WLOG
2156 $12564 2126020 MOV (SP)+,RO ;RESTORE R@
2157
2158 912566 B28827 @57776 CMP RA, $BUFL=2 3ALL ADDR TESTED?
2159 812572 @e1320 BNE T24L17 $BRANCH IF NO
2160
2161 912574 T24L18:
2162
2163 3RID CACHE OF BAD PARITY
2164 ©12574 912737 000214 177746 MOV #214,08CCR 3CACHE OFF IF ON
2165 ©8126¥2 084737 035134 JSR PC, SWEEP 3GO PURGE CACHE
2166
2167
2168 812606 812737 033142 d001td LI $UPERR, A#PVEC N
2169 9£12614 p12786 @01100 MOV #STACK, SP $RESTORE STACK
2178 812620 989137 @12734 Jup 8¥TST16 ;GO TO NEXT TEST
2171
2172 912624 9812737 9408214 177746 T24LO1: MOV #214,0#CCR $1CACHE OFF
2173 812632 8A5037 001160 CLR S§REG1 $SAVE FAILING ADDR
2174 812636 810837 001162 MOV R@, $REG2 ;SAVE FAILING ADDR
2175 B12642 104043 ERROR 43 3ERROR: ADDRESS COULD NOT BE MADE A HIT
2176 P12644 POBTS3 BR T24L18 $GO TO END OF TEST
2177
2178 212646 912737 008214 177746 T24LB3: MOV #214,@#CCR $CACHE OFF
2179 812654 BB5937 401160 T24L14: CLR 8REGY - 3SAVE FAILING ADDRESS
2180 P12660 8100837 091162 MoV RO, $REG2 3SAVE FAILING ADDRESS
2181 P12664 104111 ERROR 111 ;ERROR: TEST OF VALID BIT FAILED
2182 3 LOC COULD NOT BE MADE A HIT
2183 812666 900742 BR T24L18 3GO TO END OF TEST
2184
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2185 ©12670 812737 000214 177746 T24LO4: MOV #214,08CCR $CACHE OFF
21896 812676 085837 091160 T24L153 CLR SREG1 $SAVE FAILING ADDRESS
2187 812702 910637 ©061162 MOV R@, 8REG2 ;SAVE FAILING ADDRESS
2188 912706 104042 ERROR 42 ;ERROR: NO PARITY TRAP FROM LOC WRITTEN WITH WRONG PARIT
2189 912716 pAB731 BR T24L18 $GO TO END OF TEST
2190
2191 812712 @12737 800214 177746 T24LB61 MOV $214,08CCR $CACHE OFF
2192 812720 $95€37 001160 CLR $REG1 3SAVE FAILING ADDR
2193 812724 210037 8061162 L1 RO, $REG2 $SAVE FAILING ADDR
2194 912730 104112 ERROR 112 ;ERROR: TEST OF VALID BIT FAILED
2195 3 LOCATION NOT INVALIDATED BY PARITY TRAP
2196 812732 980720 BR T24L18 3GO TO END OF TEST
2197
2194 J1eune o N ™ - e
2199 3*TEST 16 TEST TAG PARITY BIT FOR LOW CACHE ADDRESSES
2200 3.
2201 e
2292 HAd THE TEST OF THE TAG PARITY BIT IS NOT COMPLETE UNTIL
2203 ;#THE TAG P BIT TEST FOR THE SECOND HALF OF CACHE AND THE
2204 3#MSB ADDRESS (A19) TO CACHE TAG FIELD TEST ARE RUN, TWO
2205 ;#TAG ADDRESSES ARE USED TO GENERATE A PARITY BIT OF 1 AND
2205 $}#6, THE FIRST ADDRESS 18 CHOSEN FROM A TEST BUFFER AREA
2207 s#AND THE SECOND IS CHOSEN TO LIE 1K AWAY, A WRITE/READ
2208 3 #PROCEDURE IS DONE WHICH CHECKS THE P BIT AND DUAL ADD-
2209 3#RESSING FOR HALF OF CACHE, INITIALLY THE P BIT IS WRITTEWN
2210 s#WITH ONE PARITY PATTERN IN HALF OF CACHE, THEN STARTING
2211 $#AT THE LOW HALF CACHE ADDRESS, THE LOC IS READ AND THEN
2212 s#WRITTEN WITH THE OPPOSITE PARITY., THIS IS SEQUENTIALLY
2213 ;#REPEATED WITH INCREASING ADDRESSES UNTIL THE HIGH HALF
2214 ;#CACHE ADDRESS 1S REACHED, THEN STARTING AT THE HIGH ADDR,
2115 s#THE SECOND PARITY PATTERN I8 READ AND THE LOC IS REWRITTEN
2216 ;#WITH THE FIRST, THIS IS SEQUENTIALLY REPEATED, DECREASING
2217 ;#THE ADDRESS, UNTIL THE LOW HALF CACHE ADDRESS IS REACHED,
2218 $*A SECOND PASS IS THEN MADE WITH THE PARITY PATTERN RE~
2219 $J#VERSED, A PARITY ERROR HANDLER 1S SETUP TO DETECT PARITY
2220 J#ERRORS, ALSO, LOCS WHICH SHOULD BE HITS ARE CHECKED FOR
2221 3#AND REPORTED IF NO HIT OCCURRED,
2222 1A
2223 ;1#R@, R1 CONTAIN ADDRESSES TO GENERATE COMPLIMENTARY TAG
2224 3 #PARITY BITS,
2225
2226 JINRERBRE RO RN » * X222 »
2227 #12734 412737 900214 177746 TST16: MOV #214,8CCR ;CACHE OFF FOR SCOPE
2228 912742 00204 SCOPE
2229 P12744 B12737 013406 001234 MOV #TSTL7,SKTST ;SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
2230 212752 912737 013126 009114 MoV $T11L@1,@4pVEC ;SET UP FOR PARITY ERRORS
2231 09127698 @0%093 CLR R3 s INIT FLAG=FIRST PASS
2232 812762 @127028 060090 MOV #BUFL, RO 3SET UP ADDR, FOR FIRST PASS
2233 9012766 212737 009218 177746 MOV #210,@4CCR ; TURN HALF CACHE ON
2234 212774 912781 001009 T11LB23 MOV 41000,R1 3INIT COUNTER
2235 @1390¢ 085720 181? TST (RO)+ ;PUT PARITY PATTERN IN TAG FIELD
2236 013002 077182 508 Ri,18 ;LOAD HALF OF CACHE
2237
2238 913994 812781 @U1000 MoV #1000,R1 sINIT, COUNTER
2239 A13810 12724  06AG0R MOV #BUFL, RO $SET UP ADDR, FOR FIRST PASS

2244 P13414 912702 054000 MoV #RUFL-4000,R2 ;SET UP ADDR, FOR FIRST PASS
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224% ©#13020 985703 TST R3 sFIRST PASS?
2242 ©13022 pB1404 BEQ T11LO3 3BRANCH IF YES
2243 913024 9012700 954000 MoV $BUFL~-4000, R0 ;SET UP ADDR, FOR SECOND PASS
2244 913036 912702 060000 MOV #BUFL,R2 3SET UP ADDR, FOR SECOND PASS
2245 913034 005720 T11LO3t TST (RA)+ $READ CACHE 70 SEE IF PARITY OK; NO=TRAPS
2246 913036 B33727 377752 000004 BIT @#HMR, #HMR2 ;WAS ADDRESS A HIT?
2247 913644 801533 BEQ Ti1LO4 sBRANCH TO ERROR IF NO
2248 0913046 8085722 TST (R2)+ SWRITE DIFFERENT PARITY PATTERN IN TAG FIELD
2249 @13050 77197 §0B R1,T11LO3 3LOOK AT HALF OF CACHE
2259
2251 013952 912701 0021090 MOV #1000, R1 $INIT COUNTER
2252 13856 pAS5742 TiiL13t TST =(R2) $READ SECOND PARITY PATTERN
22%3 9013060 833727 177752 000004 BIT @#HMR, #HMR2 sWAS ADDRESS A HIT?
2254 $13066 PB1S32 BEQ T11L08 3BRANCH IF NO TO ERROR
225% #13070 9985740 T8T -(R8) sPUT NEW PARITY PATTERN IN TAG
2256 913072 877107 s08 Ri,T11L11 3LOOK AT HALF OF CACHE
22517
2258 913074 0057903 TST R3 sFIRST PASS?
2259 ©P13076 001140 BNE T11L@6 $NO GO TO END OF TEST
2260 813100 052703 009801 BIS #1,R3 $SET FLAG TO INDIC, SECOND PASS
2261 013104 B12737 000218 177746 T11L123 MOV #218,94CCR sHALF CACHE ON IF OFF
2262 813112 @12737 @13104 001110 MoV $T11L12,0$SLPERR §SETUP RETURN FOR ERROR IF ONE OCCURS
2263 9813120 12799 054000 MoV #BUFL=4000,R0 $SET UP FOR SECOND PASS,
2264 813124 9900723 BR T11L02 ;GO TEST SECOND PASS
2265
2266 ©13126 Ti1LO1:
2267
2268 $RID CACHE OF BAD PARITY
2269 813126 P§12737 000214 177746 MoV #214,R8CCR 3CACHE OFF IF ON
2278 $A13134 004737 835134 JSR PC, SWEEP $GO PURGE CACHE
2271
2272
2273
2274 013140 $10046 MOV R@, = (SP) 3SAVE R® FOR MED INST
2275 ©13142 076600 MED 3GET CONTENTS OF LOG REG
2276 913144 200022 +WORD RLOG
2277 013146 852708 1700061 BIS #108001,RO sENABLE ERROR LOG & LOG FIRST MODE
2278 913152 8766802 MED 3 UNLOCK ERROR LOG
2279 913154 200222 +WORD WLOG
2280 613156 812680 MOV (SPY+,R0 ;RESTORE R®
2281
2282 #13160 076600 MED 3GET LOG INFOR FOR PHY., ADDR, A17,A6
2283 p13162 880l01 +«WORD RSER
2284 013164 992300 SWAB RO ;PUT PHY, ADDR At7, Ri6 IN LOW BYTE
2285 @13166 P42790 177776 BIC #177776,R0 3ONLY LOOK AT A17, Al6
2286 913172 0210037 001169 MOV RO, SREG1 3 SAVE ADORESS
2287 913176 0876699 MED 3GET LOG INFORMATION
2288 P13200 ©PODI02 +«WORD LOADD
2289 $13202 0819437 001162 MOV R, $REG2 $SAVE INFORMATION
2298 913206 BPT6600 MED 3GET LOG INFORMATION
2291 013210 990100 «WORD RJAM
2292 213212 9832780 000490 BIT 4400,R0Q ERROR IN BACKING STORE?
2293 813216 001412 BEQ T11le? ;BRANCH IF NO
2794 613220 911637 001164 MOV (SP),$REG3 3GET PC+2 WHERE ERROR OCCURRED
2295 @1322¢ 162737 008082 ©01166 sUB #2,8REG4 $SAVE PC WHERE ERROR OCCURRED
2296 813232 222626 CcMp (SP)+,(SP)+ $RESTORE STACK
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2297 $13234 104001 ERROR 1 JERROR: UNEXPECTED PARITY ERROR IN BACKING STORE
2298 #13236 ©B8D460 BR T11L06 ;GO TO NEXT TEST
2299
2300 813240 922626 T11L87: CMP (SP)4,(SP)+ sRESTORE STACK
2331 913242 932737 000040 177744 BIT $40, #9EREG sERROR IN TAG?
2302 913250 861411 BEQ T11L08 3BRANCH NO
2383 913252 876680 MED sGET TAG LOG INFO.
2304 013254 ow0o107 LWORD  RTAG
2385 813256 0802300 SWAB 1) ;PUT TAG IN LOW BYTE
2306 913260 842702 177400 BIC ¥177400,R0 sLOOK AT TAG ONLY
2387 813264 0818037 001164 MoV RO, $REG) 1SAVE BAD DATA
2308 913270 104045 ERROR 45 $ERRORI TAG PARITY ERROR WHEN TESTING TAG P BIT
g;?z 913272 000442 BR T11L06 ;G0 TO NEXT TEST
2311 813274 832737 @00100 177744 T11L@8: BIT #1098, 89EREG $ERROR IN LOW BYTE?
2312 813302 BP1406 BEQ T11L09 $sBRANCH IF NO
2313 2813384 876600 MED $GET LOG INFORMATION
2314 013306 0809186 .WORD  COL
2315 813310 810037 001164 MOV RO, $REG] :SAVE INFORMATION
2316 813314 1046846 ERROR 46 JERROR: LOW BYTE PARITY ERROR WHEN TESTING TAG P BIT
gax; 13316 002430 BR T11L06 3NEXT TEST
31
2319 @13320 TI1LO9:
2320 213328 876600 MED $GET LOG INFORMATION
2321 913322 909106 WORD  CDH
2322 013324 010037 001164 MOV RO, $REG] 3SAVE INFORMATION
2323 #1333 194047 ERROR 47 $ERROR: HIGH BYTE PARITY ERROR WHEN TESTING TAG P BIT
5314 813332 900422 BR T11L06 sNEXT TEST
325
2326 $13334 952737 A00014 177746 T11L04: BIS $14,00CCR 3CACHE OFF
2327 813342 162700 000002 suB #2,R0 sGET BAD ADDRESS
2328 013346 212037 201162 MOV R@, $REG2 ;SAVE BAD ADDRESS
2329 813352 9800407 BR Ti1L10 sREPORT ERROR
2330 #13354¢ 9852737 000014 177746 T11LB8S: BIS #14,@8CCR $CACHE OFF
2331 913362 $10237 0041162 MoV R2, $REG2 ;SAVE BAD ADDRESS
2332 813366 962782 @#08002 ADD #2,R2 sRESTORE R2 TO FAILING ADDR.+2
2333 813372 085037 A91160 T1i1L18: CLR $REG1 $SAVE BAD ADDRESS
;;;; 913376 104043 ERROR 43 $ERROR? ADDRESS COULD NOT BE MADE A HIT
;3;3 813400 £12737 033142 260114 TI1LU6: MOV $UPERR,@#PVEC  ;RESTORE PARITY TRAP HANDLER
2338 : PRI R T YT T TR AT TTTrr ey v ek et
g;i: 3#TEST 17 TEST DATA PARITY BITS FOR LOW CACHE
s
2341 3%  THE TEST OF THE DATA PARITY BITS ARE NOT COMPLETE
2342 $#UNTIL THE DATA P RIT TEST FOR THE SECOND HALF OF CACHE
2343 ;#AND THE MSB ADDRESS (A1@) TO CACHE DATA FIELD ARE RUN,
2344 ;#A WRITE/READ PROCEDURE I§ DONE WHICH SIMULTANEOUSLY
2345 ;*CHECKS THE DATA P BIT FOR BOTH BYTES AND DUAL ADDRESSING
2346 s#IN WALF OF CACHE FOR IT, INITIALLY THE P BIT IS WRITTEN
2347 ;#WITH ONF PARITY PATTERN IN HALF OF CACHE, THEN STARTING
2348 ;#AT THE LOW HALE CACHE ADDRESS, THE LOC IS READ AND THEN
2349 ;#WRITTEN WITH THE OPPOSITE PARITY, THIS 1S SEQUEN=
2350 ;#TIALLY REPEATED WITH INCREASING ADDRESSES UNTIL THE HIGH
2351 ;#HALF CACHE ADDRESS TS REACHED, THEN STARTING AT THE

2352 ;#HIGH ADDR, THE SECOND PARITY PATTFERN IS READ AND THE LOC
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2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383
2384
2385
2386
2387
2388
2389
2390
2391
2392
2393
2394
2395
2396
2397
2398
2399
2400
2401
2402
2403
2404
2405
2406
2427
2498

813406
913414
#13416
#13424
913432
013434
#13436
B13444
813450
813454
313456

813460
#13464
813470
a13474
813476
at13500
813502
213504
813512
A13514
813516

213520
913524
213526
813530
"13532
813536
813544
A13546
813554
A13556
#13560

813562
813564
813566
#13572
#13576
213624

913606

812737
pBABC 4
812737
812737
2085693
e8saee
812737
812701
812705
8108025
877102

812701
812705
812702
pesS783
201401
085000
295715
933727
301444
p1eo2s
877187

B12701
295000
825703
201402
212790
912737
995745
033727
291423
o10e1S
877107

285793
801010
2127090
#52793
B12737
BAR714

812737

800214
014189
913646

eee210
801000
s6000e0

PO1000
260000
200401

1771752

201000

2004061
ece210

177752

000401
000001
913566

$33142

177746

081234
poo114

177746

PoeR04

177746

202704

ee1110

o9p114
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2409
2419
2411
2412
2413
2414
2415
2416
2417
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430
2431
2432
2433
2434
2435
2436
2437
2438
2439
2440
2441
2442
2443
2444
2445
2446
2447
2448
2449
2459
2451

2452
2453
2454
2455
2456
2457
2458
2459
2460
2461

2462
2463
2464

¥13614
813622

813624
913632
913636
913642
013644

313646

813654
213656
213660
813662
P13666
913670
913672

813674
#13676
813700
813702
213706
213712
213714
813716
813722
813730
813732
813736
213744
613746
813750
#3752
913756
#13762
813764
813766

913772
813772
813776
814000
9140202
£14010
814916
#14020
214022
814024
2149030
214032

#14034
814042
A14044

052737
9002526

852737
#18537
985837
10949243
830760

852737

9123046
876600
9000822
252700
876600
900222
212690

276600
000101
800300
042709
812037
P76600
p90192
810037
832737
891417
911637
162737
876620
800107
800309
942709
810037
022626
104002
800707

$22626
835237
faes7a0
801063
812737
832737
2014036
876609
880106
#109037
104059
200665

832777
031496
#7660

2900014

000014
001162
001160

209014

100991

177776
201160

001162
aPende

821166
800002

177400
991164

901166

800491

900200

891164

899100

177746

177746

177746

177744

801166

801166
177744

163702
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TEST DATA PARITY BITS FOR LOW CACHE

;#I8 REWRITTEN WITH THE FIRST., THIS IS SEQUENTIALLY RE-
$*PEATED DECREASING THE ADDRESS UNTIL THE LOW HALF CACHE

3 #ADDRESS 18 REACHED,

A SECOND PASS I8 THEN MADE WITH

3*THE PARITY PATTERN REVERSED, A PARITY ERROR HANDLER IS
;#SETUP TO DETECT PARITY ERRORS, ALS0, LOCS WHICH SHOULD
s#BE HITS ARE CHECKED FOR AND REPORTED IF NO HIT OCCURRED,

tEd

3#RG, R1 CONTAIN DATA WHICH GENERATE OPPOSITE PARITY, R3
3#INDICATES WHICH PASS IS BEING DONE,

R AL BRBE »* 4 X224 SRR * » “on
TST17: MOV #214,0#CCR 3CACHE OFF FOR SCOPE
SCOPE
MOV #TST20,SKTST 3SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
MOV #$T12L01,8#PVEC  ;SET UP PARITY ERROR HANDLER
CLR R3 ;INIT FLAG FOR FIRST PASS
CLR RA 3S8ET UP PARITY PATTERN A FOR FIRST PASS
T12L@2: MOV #2108, 08CCR sHALF CACHE ON
MOV #1000, R1 sINIT ADDR, COUNTER
MOV #BUFL,RS s INIT, TEST ADDRESS
183 MOV R@, (RS)+ $WRITE DATA PARITY PATTERN
s0B Ri,18 sHALF ADDR, WRITTEN? BRANCH IF NO
MOV #10008,R1 sINIT ADDR, COUNTER
MOV #BUFL,RS sINIT, TEST ADDR
MOV #401,R0 $SET UP PATTERN B FOR FIRST PASS
TST R3 sFIRST PA3S?
BEQ 2s ;BRANCH IF YES
CLR RO 3SET UP PARITY PATTERN A FOR SECOND PASS
283 TST {RS) 3SEE IF PARITY UNCHANGED
BIT @*HMR, #HMR2 :DATA FROM CACHE?
BEQ T12L87 ;BRANCH TO ERROR IF NO
MOV R, (RS)+ $WRITE NEW DATA PARITY PATTERN
50B R1,28 sHALF ADDR, SPACE EXAMINED & WRITTEN?
MOV #1200,R1 sINIT ADDR, COUNTER
CLR RO $SET UP PARITY PATTERN A FOR FIRST PASS
TST R3 ;FIRST PASS?
BEQ T12L86 $BRANCH IF YES
MOV 1401 ,RO 3SET UP PARITY PATTERN B FOR SECOND PASS
T12L@63 MOV #219,88CCR $HALF CACHE ON IF OFF FROM ERROR
182 TST =(RS) $SEE IF PARITY UNCHANGED
BIT @#HMR, #HMR2 3DATA FROM CACHE
BEQ T12L87 3BRANCH IF NO TO ERROR
MOV RO, (RS) SWRITE NEW PARITY PATTERN IN CACHE
S0B Ri,18 sHALF OF ADDRESS SPACE READ & WRITTEN? BRANCH IF NO
TST R3 3SECOND PASS?
BNE T12L08 $GO TO END OF TEST IF YES
Ti2L13: MOV #401,R0 sSET UP PARITY PATTERN B FOR SECOND PASS
BI1S #1,R3 sSET FLAG FOR PASS 2
MOV #T120L13,84¢LPERR INIT RETURN FOR ERROR LOOP IF ERROR OCCURS
BR T12L@2 3 TEST DATA
T12L08: MOV #UPERR, M#PVEC $RESTORE PARITY ERROR HANDLER

MACY11 27(19086)

T17

TI2L07:

Ti12L81:

T12L09:

Ti2L11:

TiI2L12:
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TEST DATA PARITY BITS FOR LOW CACHE

BIS
BR

BIS
Moy
CLR
ERROR
BR

BIS

MOV
MED
+«WORD
BIS
MED
»WORD
MOV

MED
+WORD
SWAB
BIC
MOV
MED
+WORD
MOV
BIY
BEQ
MoV
SuB
MED
«WORD
SWAB
BIC
MOV
cup
ERROR
BR

CMP
CLR
TST
BNE
MOV
BIT
BEG
MED
«WORD
MOV
FRROR
BR

BIT
HEQ
MED

#14,03CCR
TST20

#14,04CCR
RS, $REG2
SREG1

43

T12L08

#14,0#CCR
RO, =(8P)

RLOG
$100091,R0

WLOG
(SP)+.,RO

RSER

RO
#177776.RE
R®, SREG1

LOADD

RA, SREG2
#40,08EREG
T12L09
(8P),$REG4
#2,$REG4

RTAG

RO
4177400, R0
RO, $REG3
;SP)Or(SP)O

T12L08

(SP) ¢+, (SP)+
SREG4

RO

T12L11
#4021, 3REG4
#200,83EREG
Ti2L12

CDH
RU,SREG3
50
T12L0%

#1904, QEREG
Ti2L14

sCACHE OFF WHEN CROSS CACHE ADDRESS BOUNDARY
33GO TO NEXT TEST

JCACHE OFF
$SAVE BAD ADDRESS
3SAVE BAD ADDRESS
;ERRORt ADDRESS COULD NOT BE MADE A HIT
$GO TO END OF TEST

$CACHE OFF

3SAVE R® FOR MED INST
3$GET CONTENTS OF LOG REG

$JENABLE ERROR LOG & LOG FIRST MODE
$UNLOCK ERROR LOG

3RESTORE RO
3GET LOG INFOR FOR PHY. ADDR, A17,A16

$PUT PHY, ADDR A17, Até6 IN LOW BYTE
sONLY LOOK AT At7, A16

3 SAVE ADDRESS

$GET LOG INFORMATION

;SAVE INFORMATION
sERROR IN TAG?
;BRANCH IF NO

1GET PC+2 OF ERROR
$GET PC OF ERROR
;GET TAG LOG INFO,

;PUT TAG IN LOW BYTE

;LOOK AT TAG ONLY

3SAVE BAD DATA

;RESTORE THE STACK

$ERROR: UNEXPECTED PARITY ERROR IN TAG FIELD
$GO TO END OF TEST

;RESTORE STACK

$SAVE GOOD DATA

:WAS TEST DATA =07
$BRANCH IF NO

:SAVE GOOD DATA
sERROR IN HIGH BYTE?
;BRANCH IF NO

$GET LOG INFORMATION

;SAVE INFORMATION
;ERROR: HIGH BYTE PARITY ERROR WHEN TESTING DATA P BITS
760 TO END OF TEST

;ERROR IN LOW BYTE?
;BRANCH IF NO
3GET 1LOG INFORMATION
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DOKKAA,P11 @7-FEB=77 11:01 T17? TEST DATA PARITY BITS FOR LOW CACHE
1o 14080 900103 ?1164 'gskb ggLIREGJ SAVE INFORMATION
6 14050 210023 091 M v H
;::7 214054 184051 ERROR 51 $ERROR: LOW BYTE PARITY ERROR WHEN TESTING DATA P BITS
2468 B14056 908653 BR Ti12Le8 $GO TO END OF TEST
2469
2470 214060 B16637 177774 901164 Ti2L143 MOV «4(5P),8REG3 3GET PC+2 OF TRAP
2471 £14066 162737 Q00002 001164 Sup #2, $REG3 $SAVE PC OF TRAP
2472 @14074 104001 ERKOR 1 3JERROR: UNEXP, PARITY ERROR IN BACKING STORE
2473 P14076 202643 . BR Ti2L08 ;GO TO END OF TEST
2474
2475
2476
2477 PRI YT Y R 2T Y T T i) X123 (IT1)
2478 3#TEST 20 TEST THE VALID BIT FOR HIGH HALF OF CACHE
2479 R
24890 1A THE TEST OF THE VALID BIT I8 NOT COMPLETE UNTIL THE
2481t $#VALID TEST FOR THE SECOND HALF OF CACHE IS RUN, THIS
2482 3#IS THE FIRST TEST WHERE THIS ENTIRE HALF OF CACHE ADDRESSES ARE
2483 3#EXERCTSED,
24984 e DURING THE ENTIRE TEST ONLY ONE TAG AND DATA VALUE IS
2485 3#USED, INITIALLY, THE ENTIRE HALF OF CACHE WHICH IS
2486 s #ENABLED (FORCE MISS OFF) IS WRITTEN AND CHECKED THAT ALL
2487 ;#1TS ADDRESSES CAN BE MADE HITS, FOLLOWING THIS, A WRITE/
2488 ;#READ PROCEDURE IS DONE WHICH VERIFIES THAT THE LOCATIONS
2489 ;#CAN BE VALIDATED/INVALIDATED AND THAT THERE I8 NO DUAL
2490 ;#ADDRESSING PROBLEM FOR THE V BIT, FIRST THE VALID BIT
2491 3#Is SET FOR HALF OF CACHE, THEN STARTING AT THE LOWEST
2492 ; HALF CACHE ADDRESS, EACH LOC 18 TESTED TO BE A HIT (VALID
2493 ;#SET) AND THEN INVALIDATED VIA WRITING WRONG PARITY AND
2494 s#FORCING A TRAP, THIS IS DONE INCREASING THE ADDRESS
2498 3#UNTIL HALF OF CACHE I8 READ AND WRITTEN, NEXT, STARTING
2496 3#AT THE HIGH HALF CACHE ADDRESS, EACH LOC IS READ, TESTED
2497 3#TO BE A MISS (VALID=@) AND THEN WRITTFN TO SET THE VALID
2498 s#BIT, THIS IS DONE, DECREASING THE ADDRESS EACH TIME,
2499 s#TILL THE LOW ADDRESS 1S REACHED, THIS PROCEDURE IS THEN
2500 s *REPEATED FOR A SECOND PASS WITH THE PATTERN REVERSED,
2501 3#(1,E, STARTING WITH ALL LOC INVALIDATED AND THEN READING
2502 $#AND WRITING THE Vv BIT.)
2503 X3
2504 s #RP CONTAINS THE CACHE ADDRESS BEING TESTED,
2505
2506 JIRBNREE T2 TR rHERE ERBBRBRE RN -
2567 @14190 B12737 900214 177746 TST20s MOV $214,08CCR $CACHE OFF FOR SCOPE
2508 P14106 POR0G4 SCOPE
2509 214110 B12737 0150800 0801234 MOV #TST21,8KTST 3SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
2%10 414116 912737 @00204 177746 MOV #2084,09CCR 3HALF CACHE ON
2511 914124 0212730 @62000 MOV #BUFH,RE sINIT STARTING ADDRESS
2512 @141320 p12701 PO1000 MOV #1000,R1 sINIT COUNT FOR 1/2 K
2513 814134 pPS5P20 183 CLR (RO)+ 3WRITE CACHE
2514 #14136 877102 . S0B Ri1,18 3L00P TILL HALF CACHE WRITTEN
2515
2516 814140 POST40 T24H2083 TST =(RO) 3SEE IF DATA IN CACHE
2517 914142 9833727 177752 o00004 BIT B#HMR, # HMR2 ;HIT? (VALID BIT SET?)
2518 B14159 801092 BNE T24H19 }BRANCH IF YES
2519 @14152 900137 P14670 Jup T24HO1 sREPORT ERROR
2520 A14136 920027 062000 T24H198 CMP RO, $BUFH $HALF CACHE TESTED?
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DOKKAA P11 97-FEB=77 113101 T20 TEST THE VALID BIT FOR HIGH HALF OF CACHE
2521 P14162 981366 B BNE T24H28 3BRANCH IF NO
2522
2523 P14164 P12737 014242 000114 MOV #T24H02,84pPVEC ;SET UP PARITY HANDLER
252¢ A14172 812737 00204 177746 T24H213 MOV #204,84CCR $CACHE ON IF OFF
2525 914200 0205710 T24HOS1 TST (R@) 3JSEE IF VALID BIT 8ET
2526 014202 933727 177752 000904 BIT OEHNR, #HMR2 $HIT? (VALID BIT SET?)
2527 014210 901002 BNE T24H22 3BRANCH IF YES
29528 P14212 9A0137 914712 JMP T24H03 3 REPORT ERROR
2529
2530 P14216 912737 008304 177746 T24H22% MOV #304,04CCR 3CACHE ON IF OFF AND WRITE WRONG PARITY
2531 914224 905012 CLR (RD) JWRITE LOC WITH WRONG PARITY
2532 914226 12737 000204 177746 MOV #204,08CCR jWWP OFF
2533 914234 995710 ST (RD) sFORCE PARITY TRAP
2534 914236 900137 914734 JMP T24H04 3REPORT ERROR IF DID NOT TRAP
25135
2536 014242 T24HO2¢
2537
2538 £14242 010046 MOV RO, =(8P) 3SAVE RP FOR MED INST
2539 P14244 276600 MED 3GET CONTENTS OF LOG REG
2548 014246 900022 .WORD  RLOG
2541 ©81425¢ 952700 100001 BIS #100001,R0 3ENABLE ERROR LOG & LOG FIRST MODE
2542 914254 976600 MED 3UNLOCK ERROR LOG
2543 914256 800222 .WORD  WLOG
2544 014269 P12600 MOV (8P)+,Re sRESTORE RO
2545
2546 #14262 P62700 000002 ADD #2,Re 3LOOK AT NEXT ADDR,
2547 814266 P62706 000004 ADD #4,8p 3RESTORE STACK
2548 914272 p2p027 064000 CMP RO, #$BUFH+2000  ;HALF ADDRESSES TESTED?
2549 914276 PO1340 BNE T24HO% 3BRANCH IF NO
2559
2551 914300 @12737 033142 @00114 MOV #UPERR, 84PVEC 3RESTORE UNEXP, PARITY ERROR HANDLER
2552 014306 805740 183 TST =(RO) sWAS LOC INVALIDATED?
2553 214310 933727 177752 900004 BIT @#HMR, §HMR2 sLOC A MISS? (INVALIDATED?)
2554 914316 8P1492 BEQ 28 $BRANCH IF YES
2555 914320 P0R137 014756 Jup T24HO6 s REPORT ERROR
2556 #14324 pPSO10 282 CLR (RO) $WRITE LOC
2557 ©14326 020027 062000 cMp R®, $BUFH sAT LAST LOC?
2558 914332 981365 BNE 1% $BRANCH IF NO
2559
;:2? JNOW WRITE/READ VALID BIT WITH PATTERN REVERSED
2562 914334 912737 014404 040114 T24H108: MOV $T24H07,@#PVEC ;SET UP FOR PARITY TRAP
2563 914342 212708 063776 MoV #BUFH+1776,R0 ;INIT TEST ADDR,
2564 014346 012737 000304 177746 T24HOG: MOV #304,03CCR $WRITE WRONG PARITY & CACHE ON
2565 A14354 985010 CLF (R®) SWRITE WRONG PARITY & CACHE ON
2566 914356 812737 @0p204 177746 MOV #204,08CCR s WWP OFF
2567 014364 0905710 TST (R@) ;FORCE TRAP
2568 ©14366 012737 000214 177746 MOV #214,a4CCR sCACHE OFF
2569 914374 812737 014346 901110 MOV #T24HA8,A¥SLPERR 3 INIT RETURN FOR ERROR LOOP
;5;9 14402 20ORSST BP T24H1S sREPORT ERROR IF D1D NOT TRAP
571
2572 914404 T24HO7:
251713
2574 914404 P100406 MOV R@, =(SP) 3SAVE R® FOR MED INST
2575 914406 @B76600 MED sGET CONTENTS OF LOG REG

2576 014410 000022 +WORD RLOG
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2577 914412 952702 100001 BIS $100001, R0 SENABLE ERROR LOG & LOG FIRST MODE
2578 $14416 BT6609 MED ;UNLOCK ERROR LOG
2579 ©14420 800222 «WORD WLOG
2580 914422 P12600 MOV (SP)+,R® sRESTORE R@
2581
2582 ©14424 162708 000002 sUB #2,R0 ;LOOK AT NEXT ADDRESS
2583 @14430 062706 000004 ADD #4,8P ;ADJUST STACK
2584 914434 920027 261776 cHMp R@, #BUFH=2 sHALF CACHE WRITTEN?
2585 914440 8091342 BNE T24HER ;BRANCH IF NO
2586
2587 ©14442 812737 033142 000114 Mov SUPERR, $PVEC .
2588 ©14450 062700 000002 T24H12: ADD #2,R0 3ADJUST ADDRESS
2589 ©144%4 005710 TST (R) $READ LOC
2599 @14456 033727 177752 20A0LR4 BIT @FHMR, #HMR2 3MI887 (LOC INVALIDATED?)
2591 614464 901497 BEQ T24HO9 $BRANCH IF YES
2592 914466 ©12737 000214 177746 MOV #214,084CCR ;CACHE OFF -
2593 ©14474 212737 914334 001110 MOV $T24H10,80¢LPERR $INIT RETURN FOR ERROR LOOP
2594 914502 992525 BR T24H06 3REPOPT ERROR
2595
2596 914544 005012 T24H89: CLR (RO) ;WRITE LOC
2597 Q14506 820027 063776 cMp RO, 1BUFH+1776  ;HALF CACHE WRITTEN?
2598 914512 901356 BNE T24H12 sBRANCH IF NO
2599
2600 3NOW READ LOC TO SEE IF VALID STILL SET
2601t
2602 914514 912737 414619 p00114 MoV #T24H16,Q4PVEC 3SET UP PARITY HANDLER
2603 814522 005710 T24H171 TST (RO) sLOC IN CACHE?
2604 #14524 $33727 177752 0060004 BIT S¥HMR, #HMR2 sHIT?
2605 914532 0801007 BNE T24H13 3BRANCH IF YES
2606 914534 812737 000214 177746 MOV #214,98CCR ;CACHE OFF
2607 814542 §12737 0814334 001110 MoV $T24H10,8¢$LPERR 3 INIT RETURN FOR ERROR LOOP
2608 9145350 POR463 BR T24H14 3REPORT ERROR
2609
2610 @14552 @52737 008180 177746 T24H13: B1S #1060, a8CCR sSET WRITE WRONG PARITY
2611 $14560 P0O5010 CLR (RQ) RITE WRONG PARITY
2612 B14%62 912737 AGP204 177746 MOV #204,938CCR WP OFF
2613 B14570 P05710 TST (R®) sTORCE TRAP
2614 914572 812737 @00214 177746 MOV #214,088CCR jCACHE OFF
2615 914600 ©12737 914334 @01110 MOV #T24H10, PS$LPERR
2616 B14606 BOO4SS BR T24H15 s REPORT ERROR
2617
2618 P14610 P62706 000004 T24H163: ADD 14,8P 3RESTORE STACK
2619 914614 162700 008002 suB #2,R0 ;LOOK AT NEXT ADDR,
2620
2621 814620 0919046 MOV RO, =(SP) 3SAVE R® FOR MED INST
2622 014622 876600 MED 3GET CONTENTS OF LOG REG
2623 914624 000022 .WORD  RLOG
2624 Q14626 52700 109001 BIS #100001,R0 $ENABLE ERROR LOG & LOG FIRST MODE
2625 P14632 PI6600 MED $UNLOCK ERROR LOG
2626 914634 000222 WORD  WLOG
2627 814636 912692 MOV (sP)+,Re sRESTORE RO
2628
2629 914640 0220027 061776 cMp RO, $BUFH=2 ;ALL ADDR TESTED?
2630 914644 001326 BNE T24H17 $BRANCH IF NO
2631
2632 @14646 T24H183
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2633
2634 sRID CACHE OF BAD PARITY
2635 914646 812737 000214 177746 MOV $214,08CCR 3CACHE OFF IF ON
2636 014654 904737 235134 JSR PC, SWEEP 3GO PURGE CACHE
2637
2638
2639 A14660 912737 033142 0200114 MOV #UPERR, @4 PVEC
2649 P14666 020444 BR TST21 $3GO TO NEXT TEST
2641 .
2642 814670 812737 000214 177746 T24HO1: MOV 2214,08CCR ;CACHE OFF
2643 814676 005037 001160 CLR SREG1 3SAVE FAILING ADDR
2644 014702 10837 001162 MOV R@, $REG2 $SAVE FAILING ADDR
2645 914706 104943 ERROR 43 ;ERROR: ADDRESS COULD NOT BE MADE A HIT
2646 014716 PO0TS6 BR T24H18 3GO TO END OF TEST
2647
2648 ©14712 ©12737 000214 177746 T24H83: MOV #214,98CCR 3CACHE OFF
2649 914720 905037 001160 T24H143 CLR $REGY 3SAVE FAILING ADDRESS
2650 914724 ©10037 0081162 MOV RO, $REG2 38AVE FAILING ADDRESS
2651 B814732 1094111 ERROR 111t $ERRORt TEST OF VALID BIT FAILED
2652 ; LOC COULD NOT BE MADE A HIT
2653 9014732 0880745 BR T24H18 3GO TO END OF TEST
2654
2655 914734 $£12737 000214 177746 T24HE4: MOV #214,08CCR ;CACHE OFF
2656 914742 9085837 @01160 T24H15: CLR $REGY sSAVE FAILING ADDRESS
2657 014746 019037 001162 MoV R@, $REG2 $SAVE FAILING ADDRESS
2658 814752 104042 ERROR 42 :ERROR: NO PARITY TRAP FROM LOC WRITTEN WITH WRONG PARIT
2659 814754 900734 BR T24H18 3GO TO END OF TEST
2660
2661 914756 912737 000214 177746 T24HE6: MOV $214,04CCR ;CACHE OFF
2662 @14764 pOS637 201160 CLR $REG1 3SAVE FAILING ADDR
2663 914770 910037 @01162 MOV R@, SREG2 sSAVE FAILING ADDR
2664 B14774 104112 ERROR 112 ;ERROR: TEST OF VALID BIT FAILED
2665 : LOCATION NOT INVALIDATED BY PARITY TRAP
266: 014776 p0Q723 BR T24H18 ;GO TO END OF TEST
266
2668 I TR T LYY » 123 213 122
2669 3 #TEST 21 TEST TAG PARITY BIT FOR HIGH CACHE ADDRESSES
2670 I3
2671 I
2672 3#  THE TEST OF THE TAG PARITY BIT IS NOT COMPLETE UNTIL
2673 s#THE TAG P BIT TEST FOR THE SECOND HALF OF CACHE AND THE
2674 ;#MSB ADDRESS (A1@) TO CACHE TAG FIELD TEST ARE RUN, TWO
2675 ;#TAG ADDRESSES ARE USED TO GENERATE A PARITY BIT OF 1 AND
2676 ;#0, THE FIRST ADDRESS IS CHOSEN FROM A TEST BUFFER AREA
2677 3#AND THE SECOND Is CHOSEN TO LIE 1K AWAY, A WRITE/READ
2678 ;#PROCEDURE IS DONE WHICH CHECKS THE P BIT AND DUAL ADD=
2679 ;#RESSING FOR HALF OF CACHE, INITIALLY THE p BIT 1S WRITTEN
2680 ;#WITH ONE PARITY PATTERN IN HKALF OF CACHE, THEN STARTING
2681 ;#AT THF LOW HALF CACHE ADDRESS, THE LOC IS READ AND THEN
2682 ;#WRITTEN WITH THE OPPOSITE PARITY, THIS IS SEQUENTIALLY
2683 ;#REPEATED WITH INCREASING ADDRESSES UNTIL THE HIGH HALF
2684 ;#CACHE ADDRESS IS REACHED, THEN STARTING AT THE HIGH ADDR,
2685 ;%THE SECOND PARITY PATTERN 1S READ AND THE LOC IS REWRITTEN
2686 ;*WITH THE FIRST, THTS IS SEQUENTIALLY REPEATED, OECREASING
2687 $#THE ADDRESS, UNTIL THE LOw HALF CACHE ADDRESS IS REACHED,

2688 3#A SECOND PASS 1S THEN MADF WITH THE PARITY PATTERN RE~-
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DOKKAA,P11

2689
2690
2691
2692
2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2793
2704
2795
2706
2707
2708
2709
2718
27118

2712
2713
2714
2715
2716
2717
2718
2719
2720
2721

2722
2723
2724
272%
2726
27127
2728
2729
2730
2731

2732
2733
2734
2735
2736
2737
2738
2739
2740
2741

2742
2743
2744

MD-11~DQKKA=A 11/6X CACHE

815000
815006
[2L1aY4
#15016
215024
815026
215032
215040
815044
215046

915050
915054
915060
#15064
815466
815879
815074
815100
815102
#15112
p15112
215114

815116
915122
215124
B15132
15134
815136

215140
P15142
915144
015150
215156
815164
a15170

215172

715172
315200

$15204

DOKKAA P11

2743
2746
2747
2748
2749
27590
2751
2752
2753
2754
2755
2756
2757
2758
27%9
2769
2761
2762
2763
2764
2765
2766
2767
2768
2769
2770
2771
2772
2773
2774
2715
2776
27117
2778
2779
2780
2781
2782
2783
2784
2785
2786
2787
2788
2789
27990
2791
2792
2793
2794
2795
2796
2797
2798
2799
2800

915206
215210
815212
915216
815220
815222

915224
815226
815230
715232
#15236
015242
815244
215246
915252
815254
#1526
P15262
915264
815270
n1S5276
#15300
2153082

#15304
815306
#15314
215316
815320
P15322
815324
215330
#15334
915336

215340
815346
815350
#15352
215354
815369
#15362

#15364
215364
P15366
715370
815374
215376

#15400
315406
815412
8154106
915420

812737
200004
812737
812737
905093
212700
812737
212701
805720
8771082

812791
912700
812792
pe5703
901404
812700
812702
805720
833727
801533
PB5722
8771027

12701
905742
833727
201532
205740
877107

@#es7a3
991149
852703
9t2737
212737
n12700
900723

812737
804737

P10046

000214

016000
815172

962000
800204
901000

001000
962000
956000

256000
262000

177752

Pv1000

177752

200001
800204
815150
856000

p00214
935134

07«FER«77 1101

876600
8009422
852720
876600
2800222
812600

876690
200101
820300
842700
8108037
876600
280102
910037
876680
200190
p32700
881410
211637
162737
822626
104001
BoR460

822626
832737
Po1411
976600
809107
po0 300
242700
219837
184045
PBR442

832737
201406
876600
902106
819637
174046
200430

276600
280106
#10037
104947
800422

852737
162700
210037
AR04Q7
852737

190001

1771776
901160

901162

200400

801164
000002

PORR4P

177400
001164

800100

001164

901164

oneet s
200002
9041162

900014

177746

001234
200114

177746

PA0004

200004

177746
001138

177746

DIAGNOSTIC

pe1166

177744

177744

177746

177746

MACY11 27(i@p6)

T2%:

3 #VERSED,

1#ERRORS, ALSO,

tAd

@9=-FEB=77 153133 PAGE 49
TEST TAG PARITY BIT FOR HIGH -CACHE ADDRESSES

A PARITY ERROR HANDLER IS SETUP TO DETECT PARITY

LOCS WHICH SHOULD BE HITS ARE CHECKED FOR
$#AND REPORTED IF NO HIT OCCURRED,

3#RP, R1 CONTAIN ADDRESSES TO GENERATE COMPLIMENTARY TAG
3 #PARITY BITS,

FINABBBERSERRER B RSB RRBRRD RSN

TST213

T11HO2:
183

T11HO3:

T11H19:

T11H12¢

Ti1HO1t

MOV
SCOPE
L)
MoV
CLR
MOV
MoV
MoV
TST
s08

MOV
MOV
MOV
T8T
BEQ
MOV
MOV
TST
BIT
BEQ
TST
508

KOV
TST
BIT
BEQ
TST
s08B

TST
BNE
BIS
MoV
MOV
MOV
BR

#214,08CCR

#T8T22,SKT8T
$T11HO1,@¢PVEC
R3

#BUFH,R®
#204,83CCR
#1008,R1

(RE)+

R1,186

41000,R1
#BUFH, RO
#$BUFH-4200,R2
R3

T11HO3
#$BUFH=4800,R0
#BUFH,R2
(RB)+

@#HMR, $HMR2
Ti1He4

(R2)+
R1,T11HO3

#1000,R1
=(R2)
B#HMR, #HMR2
T11HOS
=(R0)
R1,T11H11

R3

T11HO6

#1,R3

#204,08CCR
#T11H12,048LPERR
#BUFH-4000, R0
T11H82

$RID CACHE OF BAD PARITY

MOV
JSR

MOV

MACY11 27(1006)
T21 TEST TAG PARITY BIT FOR HIGH CACHE ADDRESSES

T11HOTS

T11H@B:

T11HE9:?

T11HO4:

T11H@S:

MED
+WORD
BIS
MED
. WORD
MoV

ERROR
BR

cwp
BIT
BEQ
MED
+WORD
SWAB
BIC
MOV
ERROR
BR

BIT
BEQ
MED
+«WORD
MOV
ERROR
BR

MED
+WORD
MOV
ERROR
BR

BIS
SuB
MOV
BR

BIS

#214,08CCR
PC, SWEEP

RO, =(8P)

09<FEB=77 1533

RLOG
#100@01,RO
WLOG
(SP)+,RO

RSER

Ro
#177776/R0
R@, SREGY

LOADD
R, $REG2

RJAM

(8P),$REG3
#2,$REG4
(SP)+,(5P)+

1
T11HE6

(SP)+,(SP)+
40, 04EREG
T11Ho8

RTAG

R
$177400,R0
RO, $REG3
45

T11HO6

#1080, 02EREG
T11He9

CcoL
R, 8REG3

46
T11HO6

CDH
RO, $RFG3
47

T11HO6

#14,@4CCR
#2,R0O
RO, $REG2
Ti1H1a
#14,82CCR

$CACHE OFF FOR SCOPE

3 SAVE POINTER TO NEXT TEST 1F UNEXPECTED PARITY ERROR
3SET UP FOR PARITY ERRORS

$ INIT FLAGSFIRST PASS

3SET UP ADDR, FOR FIRST PASS

; TURN HALF CACHE ON

3 INIT COUNTER

3PUT PARITY PATTERN IN TAG FIELD

$LOAD HALF OF CACHE

$INIT, COUNTER

3SET UP ADDR, FOR FIRST PASS

3SET UP ADDR, FOR FIRST PASS

3FIRST PASS?

$BRANCH IF YES

$SET UP ADDR, FOR SECOND PASS

3SET UP ADDR, FOR SECOND PASS

$READ CACHE TO SEE IF PARITY OKj; NO=TRAPS
;WAS ADDRESS A HIT?

$BRANCH TO ERROR IF NO

gWRITE DIFFERENT PARITY PATTERN IN TAG FIELD
3LOOK AT HALF OF CACHE

$INIT COUNTER

sREAD SECOND PARITY PATTERN
sWAS ADDRESS A HIT?

$BRANCH IF NO TO ERROR

3PUT NEW PARITY PATTERN IN TAG
sLOOK AT HALF OF CACHE

sFIRST PASS?
3NO GO TO END OF TEST
3SET FLAG TO INDIC, SECOND PASS
$HALF CACHE ON IF OFF
3SETUP RETURN FOR ERROR IF ONE OCCURS
$SET UP FOR SECOND PASS,
3GO TEST SECOND PASS

sCACHE OFF IF ON
$GO PURGE CACHE

3SAVE RO FOR MED INST

3 PAGE S5e

$GET CONTENTS OF LOG REG

$ENABLE ERROR LOG & LOG FIRST MODE
$UNLOCK ERROR LOG

;RESTORE RP
;GET LOG INFOR FOR PHY, ADDR, A17,Al6

;PUT PHY, ADDR A17, A16 IN LOW BYTE
3ONLY LOOK AT A17, Alé

;SAVE ADDRESS

$GET LOG INFORMATION

$SAVE INFORMATION
;GET LOG INFORMATION

JERROR IN BACKING STORE?

sBRANCH IF NO

;GET PC+2 WHERE ERROR OCCURRED

3SAVE PC WHERE ERROR OCCURRED

$RESTORE STACK

;ERRORS UNEXPECTED PARITY ERROR IN BACKING STORE
:GO TO NEXT TEST

;RESTORE STACK
$ERROR IN TAG?
$BRANCH NO

$GET TAG LOG INFO.

;PUT TAG IN LOW BYTE

sLOOK AT TAG ONLY

3 SAVE BAD DATA

sERROR: TAG PARITY ERROR WHEN TESTING TAG P BIT
3GO0 TO NEXT TEST

SERROR IN LOW BYTE?
$BRANCH IF NO
;GET LOG INFORMATION

3SAVE INFORMATION
;ERROR: LOW BYTE PARITY ERROR WHEN TESTING TAG P BIT
sNEXT TEST

;GET LOG INFORMATION

;SAVE INFORMATION
sERROR: HIGH BYTE PARITY ERROR WHEN TESTING TAG P BIT
$NEXT TEST

;CACHE OFF

:GET BAD ADDRESS
;SAVE BAD ADDRESS
;REPORT ERROR
;CACHE OFF



MD=11-00KKA-A 11/6X CACHE DIAGNOSTIC
#7-FER«77 11121

DOKKAA P11

20814
2802
2803
2004
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814
2815
2816
2817
2818
2819
2820
2021

2822
2823
2R24

2825
2826
2827
2928
2829
2830
2831

2832
2833
2834
2835
2836
2837
2838
2839
2849
2841

2842
2843
2844
2845
2846
2847
2R48
2849
2859
2851

2852
2853
2854
2855
2856

MD=11~«DQKKA=A 11/6X CACHE

815426
815432
915436
915442

P15444
915452
815468

816920
916006
816010
8160816
A16024
916026
216032
@16040
816044
816052

DQKKAR,P11

2857
2858
2859
2860
2861
2862
2863
2864
2865
2866
2867
2868
2869
2870
2871
2872

2R73
2874
2875
2876
2877
2878
2879
2880
2881
2882
2883
2084
2885
2886
2087
2988
2889
2890
2891t
2892
2893
2894
2895
2896
2897
26898
2899
2900
2901
2902
2993
2904
2905
2996
2907
2908
2909
2910
2911
2912

916060
9160864
816066
216870
816072
816074
916076
0161090
916102

816106

816112
816116
816122
016124

16126
216132
pi6140

816146
216150

816152
216156
816160
816166
s16170
016174
n16176

#16200
816202
916206
816210
816216
916220
016224
216226
216230

916232
©16234
8162136
716242
P16246
216254
016260
016264

916266

916274
816276
216300
816302

810237
p62702
805037
184043

812737
852737
200547

216000

812737
pO2004
812737
»327717
501492
909137
852737
884737
812737
813737

091162
BOORA2
001160

633142
200014

000214

816646
2100990

016646
900200
835750
016266
836322

27-FEB=77 11:01

813780
P95100
p85001
B80S 201
886309
1808775
806200
877192
842700

810037

912790
#12781
2905093
pA5@04

8127082
9852737
812737

POS5720
877202

812782
895740
233727
871002
8091137
805741
877211

805204
912702
885711
833727
801082
900137
2085721
835720
877212

805703
891402
290137
852783
212737
812700
812701
pOB717

252737

f12046
Bl6680
2002022
252700

#36322

¥00037
172352

180000
122900

0201000
200001
690210

»o1000
177782

A16540

201000
177752
816696

616634
000001
$16254
120000
182000

goen14

100001

000114
177746

177746
901234
163110
936034

200114
1723s@

DIAGNOSTIC

177572
177746

2000084

P00004

291119

177746

6) ©9-FER=77 15:33 PAGE S1
TAG PARITY BIT FOR HIGH 'CACHE ADDRESSES
R2,$REG2 3SAVE BAD ADDRESS
#2,R2 JRESTORE R2 TO FAILING ADDR,+2
S$REG1 $SAVE BAD ADORESS
43 3ERROR: ADDRESS COULD NOT BE MADE A HIT
#UPERR, 8#PVEC 3RESTORE PARITY TRAP HANDLER
#14,688CCR 3CACHE OFF WHEN CROSS CACHE ADDR, BOUNDARY
TST22 $1GO TO NEXT TEST
-I°] 3ADJUST ADDRESS SPACE FOR NEXT TEST

H ’."l'.".i.'.I.l.i..."'.".l'.'..."'ﬁllll.’lﬂ..ﬁ...I.ﬂ.'lﬂll’

MACY11 27(100

T21 TEST
MOV
ADD

Ti1iHie: CLR
ERROR

T11H@6: MOV
BIS
BR
.5160

s#TEST 22

3

TEST TAG ADDRESS BITS FOR LOW HALF OF CACHE

A THE TEST OF THE TAG BITS IS NOT COMPLETE UNTIL THE
s#TAG ADDRESS TEST FOR THE OTHER HALF OF CACHE AND THE
s#TEST OF THE MSB ADDRESS (A10) TO THE CACHE TAG FIELD
;#ARE RUN, A
$#THE TAG FIELD BITS AND DUAL ADDRESSING ON THEM FOR HALF

31#0F CAC

HE,

WRITE/READ PROCEDURE IS DONE WHICH CHECKS

MEMORY I8 FIRST SIZED TO DETERMINE THE MAX~

3#IMUM TESTABLE ADDRESS, THE TAG ADDRESS BITS OF THIS
3#ADDRESS ARE USED AS PATTERN A AND STORED IN KIPAR4, R
s#PATTERN B IS8 NOW GENERATED WHICH HAS °COMPLEMENT’ TAG
3#BITS AND STORED IN KIPARS, ON THE FIRST PASS, PATTERN
s#A IS WRITTEN THROUGH HALF OF CACHE, NEXT, STARTING AT
s#THE HIGH HALF CACHE ADDRESS, THE LOCATION IS READ,
$#CHECKED TO BE A HIT AND THEN WRITTEN WITH PATTERN B,
$#THIS IS SEQUENTIALLY REPEATED WITH DECREASING ADDRESSES
3#UNTIL THE LOW HALF CACHE ADDRESS 1S REACHED, AT THFE
;#LOW ADDRESS, THE SECOND PATTERN IS5 READ, CHECKED TO BE A
$#HIT AND REWRITTEN WITH THE FIRST PATTERN, THIS IS SE-
;#QUENTTALLY REPEATED WITH INCREASING ADDRESSES UNTIL THE
s#HIGH HALF CACHE ADDRESS IS REACHED, A SECOND PASS IS
;#THEN MADE WITH THE PATTERNS REVERSED,

3 ANY PARITY ERROR OR HIT ERROR 18 REPORTED,

3. DURING THE PASSES, R®, R1 CONTAIN ADDRESSES WHICH

; *REFERENCE KIPARS,5,

tAd R3 INDICATES THE PASS NUMBER,

;#IF THE INHIBIT TESTS USING KT SWITCH (SW12) IS SET, THIS
s#TEST IS SKIPPED.

TS8T22: MOV #214,08CCR ;CACHE OFF FOR SCOPE
SCOPE
MoV #TST23, SKTST 3SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
BIT #SW12,@8WR s INHIBIT TESTS USING KT?
BEQ 38 3CONTINUE TEST IF NO
JMp @#TST23 360 TO NEXT TEST
3s3 BIS 1200,088KT11 3KT ON FOR $SIZE
JSR PC,$81ZE $81ZE MEMORY
MOV #T13L01,8#PVEC ;SET UP PARITY ERROR HANDLER
MOV @#8LSTBK,84KIPAR4 3SET UP PAR4 FOR ADDRESS PATTERN A

$CALC COMPLEMENT TAG PATTERN B

MACY11 27(1006) @9-FEB=77 15133 PAGE 52

T22

183

T13L023

183

T13L83:

268

T13L0sS:

382

282

T13L1S¢

T13L01:

TEST

MoV
CoM
CLR
INC
ASL
BMI
ASR
808
BIC

MOV

MOV
MOV
CLR
CLR

MOV
BIS
MoV

TST
s0B

MOV
TST
BIT
BNE
JMp
TST
508

INC
MOV
TST
BIT
BNE
JMP
TST
TST
soB

TST
BEQ
Jup
B1S
MOV
MOV
MOV
BR

BIS

MOV
MED
+WORD
BIsS

TAG ADDRESS BITS FOR LOW HALF OF CACHE

@£$LSTBK, RO ;GET TEST PATTERN A AND
RO ;CALC PATTERN B

R1

Ri

RO

18

RO

R1,28

#37,R0 $ONLY COMPLEMENT TAG ADDR. BITS
R@, 84KIPARS ;SET UP PARS FOR ADDRESS PATTERN B
$100060, R2 sINIT R@ TO ADD PATTERN A
$122000,R1 sINIT R1 TO ADD PATTERN B

R3 sINIT FLAG FOR PASS 1

R4 SINIT INDICATOR FOR ERROR LOOP 1
¥1000,R2 sINIT ADDR, COUNTER

t1,08MMRE $TURN KT ON

#2190, 08CCR $TURN HALF OF CACHE ON

(RO)+ ;WRITE PATTERN IN CACHE

R2,18 ;ALL DONE? BRANCH IF NO
#1000,R2 ;INIT., ADDR. COUNTER

=(R@) sREAD CACHE TAG BITS

P#HMR, #HMR2 PHIT?

2% $BRANCH IF YES

T13L04 ;REPORT ERROR

-(R1) $WRITE NEW PATTERN IN TAG
R2,T130L03 JHALF ADDR, TESTED? BRANCH IF NO
R4 ;SET INDICATOR FOR ERROR LOOP 2
11000,R2 ;INIT. ADDR, COUNTER

(R1) $READ CACHE TAG BITS

R¥HMR, #HMR2 SHIT?

3s $BRANCH IF YES

T13L06 $REPORT ERROR

(R1)+ sUPDATE FOR NEXT ADDRESS

(RO)+ ;WRITE NEW PATTERN IN TAG
R2,T13L0S

R3 ;SECOND PASS?

28 :CONTINUE TEST IF NO

T13L07 :GO TO END OF TEST

#1,R3 sSET FLAG FOR SECOND PASS
$T13L15,9#sLPERR ;INIT RETURN FOR ERROR LOOP IF ERROR OCCURS
#120000, R0 ;INIT, Ry TO ADDR. PATTERN B
$102098,R1 sINIT, Rt TO ADDR, PATTERN A
T13L02 :GO TEST SECOND PASS

¥14,8#CCR ;CACHE OFF

RO, =(5P) ;SAVE R@ FOR MED INST

sGET CONTENTS OF LOG REG
RLOG
1100001, RD sENABLE ERROR LOG & LNG FIRST MODE



MDe11+DOKKA=A 11/6X CACHE DIAGNOSTIC
@7-FEB=77 113101

DOKKAA,P11

2913
2914
2915
2916
2917
2918
2919
2920
2921
2922
2923
2924
2928
2926
2927
2928
2929
2930
2931
2932
2933
2934
2933
2936
2937
2938
2939
2940
2941
2942
2943
2944
2945
2946
2947
2948
2949
295@
2951
2982
2953
2954
2955
2956
29517
2958
2959
29690
2961
2962
2963
2964
2965
2966
2967
2968

916306
#16319
916312

216314
816320
916326
216330
916332
#16334
016336
016340
916344
916358
916352
216354
716360
916362
M16364
916366
816372
816374
916376

v16400
916404
216406
016410

816414
816422
916424
016430
916432
816434
816436
716442
216444
916450
916456
916460
916462
916464
P16470
M16474
816476

#1650
016506
e16510
916512
916514
816520
816522

216524

76600
9n0222
p12600

#11637
162737
922626
B19846
876600
spo1a1
800390
842700
810037
876600
290102
210037
876600
899120
912600
932700
801402
184001
8092516

B11137
p85704
anie02
811037

832737
881426
8nr4737
2000800
205704
891493
2944737
a0P0D1
924737
913737
876600
8009127
9003390
942780
#10037
104052
2202456

832737
9014906
276690
200106
910037
104053
200444

201164
900002

177776
201160

901162

000400

Pe1166

861166
920040
933634

933634

$33606
201172

1774080
0901164

200100

201164

en1i164

177744

901166

177744

MD~11-DOKKA~A 11/6X CACHE DIAGNOSTIC

DOKKAA,.P11

2969
2970
2971
2972
2973
2974
2975
2976
2977
2978
2979
2989
2981
2982
298)
2984
2985
2986
2987
2988
2989
2990
2991
2992
2993
2994
2995
2996
2997
2998
2999
3890
301
3002
300)
3004
3805
3no6
3n07
308
3009
3010
ety
3012
3813
3014
3915
3016
3017
3218
3019
3020
3021
3022
3023
30824

816524
#16526
#16530
816534
916536

016540
716546
016532
916536
916562
916566
616570
916574
916602

p16604¢

#16606
816614
916629
#16624
816630
916632

916634
$16640

P16646
P16654
816656
P16664
916672
816674
816709
#16704
216712
#16714
816716
816720
916722

27-FEB=77 11:61

976600
280106
e10037
104854
290436

252737
9100837
804737
962700
204737
/r20B0
884737
$13737
184085

200413

8527317
210137
904737
984737
200001
098756

805037
812737

812737
fBRANY
812737
812737
805004
812702
812702
¥12737
e18e12
020012
891151
pn5704
821011

801164

900014
801172
$33434
090002
933634

933606
801172

oped1 4
801172
033434
933634

177572
733142

Ae9214

#20000
316760

200nB1
P6000
eve21e

177746

221164

177746

#od114

177746

901234
erR114

177746

MACY1Y 2
T22

T13L083

T13L89:

T13L113

T13L10:

T13L123

MACY1Y 2
T22

Ti3Lo4:

T13L13:

T13L06:

T13Le7s

7(1006)

MED
+WORD
MOV

MOV
sus
cmup
MOV
MED
+WORD
SWAB
BIC
MoV
MED
+WORD
MoV
MED
«WORD
MOV
BIT
BEQ
ERROR
BR

MOV
TST
BNE
MoV

BIT
BEQ
JSR
+WORD
TST
BEQ
JSR
«WORD
JSR
MOV
MED
+«WORD
SWAB
BIC
MOV
ERROR
BR

BIT
BEQ
MED
+WORD
MOV
ERROR
BR

7(1006)

MED
+WORD
MOV
ERROR
BR

B1S
MoV
JSR

BIS
MOV
JSR
JSR
+WORD
BR

CLR
MoV

P9=FEB=77 15:33 PhgeE 53
TEST TAG ADDRESS BITS FOR LOW HALF OF CACHE

WLOG
(SP)+,R@

(SP),8REG3
#2,8REG3
(SP)+,(SP)+
RO, =(SP)

RSER

RO
$177776.RA
R@, $REGY

LOADD
RO, $REG2

RJAM
(SP)+,R®
$400,R0
T13La8

1
T13L087

(R1),SREG4
R4

T13L89
(R@), SREG4

$#40,0#EREG
T13L10
PC,PAR

4

R4

T13L11
PC,PAR

1
PC, TAG
$TMP®, SREG4

RTAG
RO
177400, R8
RS, SREG3
52

T13L07

#1990, RIEREG
T13L12

coL
RO, $REG3
53

T13L07

;UNLOCK ERROR LOG
3RESTORE R@

3GET PC+2 OF TRAP

3$SAVE PC FOR MAIN PARITY ERROR
sRESTORE STACK

3SAVE RO ON STACK FOR MED INST,

sGET LOG INFOR FOR PHY, ADDR, A17,A16

;PUT PHY, ADDR A17, A16 IN LOW BYTE
$ONLY LOOK AT At7., Al6

3SAVE ADDRESS

3GET LOG INFORMATION

3SAVE INFORMATION -
3GET LOG INFORMATION

;RESTORE R@
$ERROR BACKING STORE?

;BRANCH IF NO

;ERROR; UNEXPECT, PARITY ERROR IN BACKING STORE
;GO TO END OF TEST

$SAVE GOOD DATA
$ERROR IN LOOP 27
;BRANCH IF YES
$SAVE GOOD DATA

sTAG PARITY ERROR?
$BRANCH IF NO

;GET PAR USED
$INDICATOR FOR RO
;ERROR FROM LOOP 12
;BRANCH IF YES
;GET PAR USED

s INDICATOR FOR Ri
3CALC TAG CONTENTS
;SAVE GOOD DATA
;GET TAG LOG INFO,

;PUT TAG IN LOW BYTE

;LOOK AT TAG ONLY

$SAVE BAD DATA

$ERROR: TAG PARITY ERROR ON TEST OF TAG ADDRESS BITS
3GO TO END OF TEST

;LOW BYTE P.E.?
:BRANCH IF NO
$GET LOG INFORMATION

JSAVE INFORMATION
;ERROR: LOW BYTE PARITY ERROR ON TEST OF TAG ADDR, BITS
;GO TO END OF TEST

P9«FEB~77 15333 PAGE 54
TEST TAG ADDRESS BITS FOR LOW HALF OF CACHE

CDH

RO, $REG3
54
T13LO?

#14,08CCR
RO, $TMPO
PC,VIP
#2,Re
PC,PAR

]

PCsTAG
$TMPQ, $REG3
55

T13L87
#14,00CCR
R1,8TMPS
PC,VIP
PC,PAR

1

T13L13

8¥MMRO
fUPERR, RSPVEC

sGET LOG INFORMATION

$SAVE INFORMATION
$ERROR: HIGH BYTE PARITY ERROR ON TEST OF TAG ADDR, BITS
3GO TO END OF TEST

sCACHE OFF

$GET VIRTUAL RDDRESS TESTED

$SAVE ADDRESS TESTED

3ADJUST ADDRESS WHEN LOOP

:GET PAR TESTED

3 INDICATOR FOR RO

3CALC TAG FROM PAR

3SAVE TAG

$ERROR: TEST OF TAG ADDRESS BITS FAILED
: ADDR, COULD NOT BE MADE A HIT
§GO TO NEXT TEST

$CACHE OFF

$GET VIRTUAL ADDRESS TESTED
;SAVE PHYSICAL ADDRESS TESTED
$GET PAR TESTED

$ INDICATOR FOR R

$REPORT ERROR

$KT OFF
$RESTORE UNEXP, PARITY ERROR HANDLER

IR T Ry Ry Ty Yy e T Y T Yy Y Yy T T 2
TEST OF CACHE DATA LOC WITH FLOAT § & @ PATTERNS

$#TEST 2
Iz

i THIS TEST MAKES TWO PASSES.

3

ON THF. FIRST, A FLOAT

3#°1’ PATTERN IS WRITTEN/READ FROM ONE CACHE LOC, ON THE

7 #SECOND
s #CACHE

¢+ A FLOAT

‘0° PATTERN IS WRITTEN/READ FROM ONE

LOC, THERE IS A HANDLER FOR PARITY ERRORS, IF
;#THERE ARE LESS THAN 4 PARITY ERRORS THE TEST CONTINUES,
;#1F THERE ARE 4 OR MORE PARITY ERRORS THE TEST 1S STOPPED,
3 RO CONTAINS THE DATA PATTERN

1A R2 CONTAINS THE TEST ADDRESS

1A R4 IS THE PASS INDICATOR

R AL IR R R 2R 2Ty ey Ry e I A T e R TRy TR Y R T T 22 g

TST23:

T14L02:
T14L06:

Ti4L1os

MOV
SCOPE
Mov
MOV
CLR
MOV
MOV
Mov
MoV
cMp
BNE
TST
BNE

#214,09CCR

#TST24, SKTST
#T14LA1,88PVEC
R4

#1,R0
#BUFL,R2
$210,28CCR
RA, (R2)

Ré, (R2)
T14L03

R4

T14L¥4

;CACHE OFF FOR SCOPE

;SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
$SET UP PARITY ERROR HANDLER

sCLEAR PASS INDICATOR FOR FIRST PASS
$SET UP FLOAT 1 PATTERN

:SET UP TEST ADDRESS

;HALF CACHE ON

;WRITE CACHE

;READ CACHE

;BRANCH TO ERROR LIF DATA BAD

;FIRST PASS?

$BRANCH IF NO



MD-11~-DGKKA=A 11/6X CACHE DIAGNOSTIC MACY1t 27(1006) ©09-FEB-77 15:33 PAGE 55

DQKKAA,P11 87-FER=T7 11101 723 TEST OF CACHE DATA LOC WITH FLOAT | & @ PATTERNS
3825 #16721 9057900 TST RO sALL SHIFTS FOR FLOAT 1 PATTERN DONE?
3026 916726 100492 BMI T14L0S ;BRANCH IF YES
3027 016739 906300 ASL RO sSHIFT FLOAT t PATTERN
3828 ©16732 93767 BR T14L06 3TEST IT
3029
330 ©16734 P52704 090001 T14L0S: BIS #1,R4 $SET FLAG FOR SECOND PASS
3831 916740 B12780 177776 MoV ¥1777176,R0 $SET UP FLOAT © PATTERN
3032 P16744 0OB762 BR T14LO6 ;G0 TEST IT
3033
3834 816746 B85700 T14L04: TST RO sALL SHIFTS FOR FLOAT @ PATTERN DONE?
3035 816758 100155 : BPL T14L07 ;G0 TO END OF TEST IF YES
3836 916752 888261 SEC $SET CARRY BIT FOR ROTATE
3837 ©16754 906100 ROL RO 3ROTATE FLOAT @ PATTERN
338 B16756 PBYISS BR T14L06 ;TEST IT
339
3948 016760 252737 @00014 177746 T14LO1: BIS #14,09CCR $CACHE OFF
3041
3042 916766 P1OR46 MOV RO, =(5P) $SAVE R@ FOR MED INST
3243 P16770 BT6600 MED ;GET CONTENTS OF LOG REG
3044 016772 80PO22 .WORD  RLOG
3845 716774 052700 100001 BIS 1180001 ,R0 ;ENABLE ERROR LOG & LOG FIRST MODE
3046 P170080 876690 MED ;UNLOCK ERROR LOG
1047 817002 000222 WORD  WLOG
3048 917004 812600 MOV (SP)+,R® ;RESTORE R@
3049
3052 917006 811637 901164 MOV (SP), $REG3 3GET PC+2 OF FRROR
3051 917912 162737 00A802 GY1164 sue 92, 8REG3 ;SAVE PC OF ERROR
3952 817020 022626 cup (SP)+,(SP)+ ;RESTORE STACK
3053 817022 £12046 MoV RO, =(SP) sSAVE R@ FOR MED INST
3054 ©1702% 876600 MED :GET LOG INFOR FOR PHY, ADDR, A17,Ale
3955 917026 206101 WORD  RSER
3956 0170638 900300 SWAB RO ;PUT PHY. ADDR A17, A16 IN LOW BYTE
3057 @17032 p42700 177776 BIC #1771776,R8 ;ONLY LOOK AT A17, Al6
3A58 017036 810037 @01160 MOV R3, $REGY $SAVE ADDRESS
3859 617042 876600 MED 3GET LOG INFORMATION
360 ©17044 Y0192 WORD  LOADD
3061 B17046 810037 PO1162 MOV RO, SREG2 3 SAVE INFORMATION
3062 817852 B76689 MED 3GET LOG INFORMATION
3063 #17254 208180 +WORD  RJAM
3064 917056 £832783 002400 BIT $400,RO ;ERROR IN BACKING STORE?
3IP65 917062 901493 BEQ T14L08 sBRANCH IF NO
3066 917964 810026 MoV R@, (SP)+ ;RESTORE R@
3967 917966 104001 ERROR 1 $ERROR: UNEXPECT, PARITY ERROR IN BACKING STORE
368 917278 ©9059S BR Ti4L87 $GO TO END OF TEST
3069
3970 817072 #1637 001166 T14L083: MOV (8P),SREG4 $SAVE GOOD DATA
3271 817076 912737 016794 ©011180 MOV $T14L02,09gLPERR 3INIT RETURN FOR ERROR LOOP
3872 817184 032737 000100 177744 BIT 1100, 84EREG 3LOW RYTE PARITY ERROR?
3073 @17112 091416 BEQ T14L09 ;BRANCH IF NO
3774 917114 076622 MED 3GET LOG INFORMATION
3279 917116 800196 <WORD  CDL
3076 B17120 P1P837 001164 MoV RO, $REG3 ;SAVE INFORMATION
3077 817124 B12680 MoV (SP)+,RO $RESTORE RO
3078 ¥17126 104056 ERROR 56 ;ERROR: LOW BYTE PARITY ERROR WHEN TESTING DATA FIELD
3879 @17139 123727 991183 0290003 T14L12: CMPB @#SERFLG, #3 ;MORE THAN 3 ERRORS?
380 917136 181062 BHI T14L07 $STOP TESTING IF YES

MD-11=DOKKA=A 11/6X CACHE DIAGNOSTIC MACY11 27(1006) ©9=-FEB=77 15t33 PAGE $6

DOKKAA,P11 87-FEB=77 11381 123 TEST OF CACHE DATA LOC WITH FLOAT 1 & @ PATTERNS
3081 #17148 812737 009218 177746 MoV #2106, #8$CCR sHALF CACHE ON
3082 917146 PPP664 BR T14L10 ;CONTINUE TEST
3083
384  @17158 9833737 008209 177744 T14L09: BIT 200, #4EREG sHIGH BYTE P,.E.?
3985 ©817156 981487 BEQ T14L11 3$BRANCH IF NO
3086 917160 876600 MED ;GET LOG INFORMATION
3087 917162 B9B1D6 .WORD  CDH
3888 B17164 919637 001164 Mov RO, $REG3 3SAVE INFORMATION
389 B17176 212690 MoV (5P)+,Re ;RESTORE RO
3090 017172 104057 ERROR 57 ;ERROR: HIGH BYTE PARITY ERROR WHEN TESTING DATA FIELD
3091 P17174 008755 BR Ti14L12 $SEE IF SHOULD CONTINUE TESTING
3092
3993 817176 T14L112
3994 A17176 976640 MED 3GET LOG INFORMATION
3995 @17200 @008107 .WORD CTAG
3796 917202 918@37 901164 MOV R@, $REG3 3SAVE INFORMATION
3897 217206 912608 Mov (SP)+,R® ;RESTORE RO
3n98 @17216 812737 @60006 @81166 MOV #BUFL,SREG4 $GET TESTED ADDRESS
3899 @17216 B12795 000013 MoV #13,RS . ;s SETUP COUNTER
3104 917222 896737 091166 HI ASR SREG4 ;PUT TAG ADDRESS BITS IN LSB 6-8
3181 817226 877503 SOB R5,28 $SHIFT NINE PLACES
3102 @17232 952737 000200 PA1166 BIS #2009, $REG4 3SET VALID BIT
3193 P17236 104060 ERROR 60 sERROR: TAG PARITY ERROR WHEN TESTING CACHE DATR FIELD
3194 017240 200733 BR T14L12 :SEE IF WANT TO CONTINUE TEST
3105
3186 A17242 811205 T14L23: MOV (R2),R5 3GET BAD DATA
3187 #17244 052737 000014 177746 BIS #14,03CCR 3CACHE OFF
3108 #17252 9OSA3T 001160 CLR SREG1 3 SAVE ADDRESS
3189 917256 919237 @01162 MOV R2, $REG2 $SAVE ADDRESS
3118 817262 812537 091164 MOV RS, $REG3 sSAVE BAD DATA
3111 017266 B19037 081166 Moy RO, $REG# ;SAVE GOOD DATA
3112 817272 912737 @16704 001110 MOV #T14LA2,@#SLPERR 3 INIT RETURN FOR ERROR LOOP
3113 817300 104061 ERROR 61 3ERROR: CACHE DATA LOC HELD WRONG DATA
3114 917302 @90712 BR T14L12 ;SEE IF TEST TO BE CONTINUED
3115
3116 ©817304 #12737 033142 006114 T14LO7: MOV $UPERR, R#PVEC ;RESTORE HANDLER FOR UNEXP, PARITY ERRORS
3117 ©17312 £52737 000014 177746 81§ #14,82CCR ;CACHE OFF WHEN CROSS CACHE ADDR, BOUNDARY
3118 017320 900137 020000 Jmp PRTST24 3GO TO NEXT TEST
3119
3120
3121 822000 229000 3ADJUST ADDRESS SPACE FOR NEXT TEST
3122
3123
3124 IRER AR A AP CE R RN RS RARP AR BERR RN RN * » - LTS
3125 s#TEST 24 TEST DATA PARITY BITS FOR HIGH CACHE
3126 Iz
3127 3*  THE TEST OF THE DATA PARITY BITS ARE NOT COMPLETE
3128 3#UNTIL THE DATA P BIT TEST FOR THE SECOND HALF OF CACHE
3129 3#AND THE MSB ADDRESS (A1@) TO CACHE DATA FIELD ARE RUWN,
3138 s#A WRITE/READ PROCEDURE IS DONE WHICH SIMULTANEOUSLY
3131 ;#CHECKS THE DATA P BIT FOR BOTH BYTES AND DUAL ADDRESSING
3132 ;#IN HALF OF CACHE FOR 1T, INITIALLY THE P BIT IS WRITTEN
3133 s#WITH ONE PARITY PATTERN IN HALF OF CACHE, THEN STARTING
3134 s#AT THF LOW HALF CACHE ADDRESS, THE LOC IS READ AND THEN
3135 s#WRITTFN WITH THE OPPOSITE PARITY, THIS IS SEQUEN-

3136 s#TIALLY REPEATED WITH INCREASING ADDRESSES UNTIL THE HIGH
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DGKKAA,P1} @7-FEB=77 11101 T24" TEST DATA PARITY BITS FOR HIGH CACHE
3137 ;#HALF CACHE ADDRESS IS REACHED, THEN STARTING AT THE
3138 3#HIGH ADDR, THE SECOND PARITY PATTERN IS READ AND THE LOC
3139 ;#18 REWRITTEN WITH THE FIRST, THIS IS SEQUENTIALLY RE=-
3140 $#PEATED DECREASING THE ADDRESS UNTIL THE LOW HALF CACHE
31414 s #ADDRESS I8 REACHED, A SECOND PASS IS THEN MADE WITH
3142 3#THE PARITY PATTERN REVERSED, A PARITY ERROR HANDLER IS
3143 t#SETUP TO DETECT PARITY ERROPS, ALSO, LOCS WHICH SHOULD
3144 3#BE HITS ARE CHECKED FOR AND REPORTED IF NO HIT OCCURRED.
3145 11
3146 3#R@, R1 CONTAIN DATA WHICH GENERATE OPPOSITE PARITY, R3
3t47 ' 3#INDICATES WHICH PASS IS BEING DONE,
3148
3149 I » sreunen . carnan e
3158 20000 812737 800214 177746 TST243 MOV #214,08CCR 3CACHE OFF FOR SCOPE
3151 ©#20006 000004 SCOPE
3152 9208010 012737 028456 8061234 MoV #$TST25, SKTST $SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR -
3153 20016 912737 020208 0080114 MOV #T12H91,84PVEC ;SET UP PARITY ERROR HANDLER
3154 920024 005003 CLR K3 $INIT FLAG FOR FIRST PASS
3185 0290026 pOSA0Q CLR RO 3SET UP PARITY PATTERN A FOR FIRST PASS
3156 920030 012737 980204 177746 T12HR2: MOV #204,08CCR $HALF CACHE ON
3157 920036 912781 001000 MOV #1008,R1 sINIT ADDR, COUNTER
3158 920042 912705 062000 MOV #BUFH,RS sINIT, TEST ADDRESS
3159 920046 910025 181 MOV RA, (RS)+ 3WRITE DATA PARITY PATTERN
3160 920050 877102 508 Ri, 18 $HALF ADDR, WRITTEN? BRANCH IF NO
3161
3162 920052 912701 801900 MOV #1000,R1 3$INIT ADDR. COUNTER
3163 @209056 8127985 062000 MOV #BUFH, RS sINIT, TEST ADDR
3164 9820062 012700 900401 MOV #401,R0 sSET UP PATTERN B FOR FIRST PASS
316S 020066 985783 TST R3 sFIRST PA8S?
3166 820079 891401 BEQ 2¢ ;BRANCH IF YES
3167 020072 925000 CLR RO ;SET UP PARITY PATTERN R FOR SECOND PASS
3168 820474 BOS715 282 TST (RS) 3SEE IF PARITY UNCHANGED
3169 920876 833727 177752 009004 BIT @#HMR, $HMR2 sDATA FROM CACHE?
3170 220104 BE1551 BEQ T12H07 $BRANCH TO ERROR IF NO
3171 920106 019025 Mov RO, (RS} + sWRITE NEW DATA PARITY PATTERN
3172 920110 877187 SOB R1,28 sHALF ADDR, SPACE EXAMINED & WRITTEN?
3173
3174 020112 912701 ©@01000 MOV #1009,R1 ;INIT ADDR, COUNTER
3175 920116 PBSH00 CLR RO $SET UP PARITY PATTERN A FOR FIRST PASS
3176 920120 905703 TST R3 sFIRST PASS?
3177 20122 801402 BEQ T12H@6 ;BRANCH IF YES
3178 820124 p127¢90 00R401 MOV #401,R0 sSET UP PARITY PATTERN B FOR SECOND PASS
3179 820130 912737 000204 177746 T12He6: MOV #204,08CCR sHALF CACHE ON IF OFF FROM ERROR
3180 920136 0@B5745 183 TST =(RS) $SEE IF PARITY UNCHANGED
3181 9208140 933727 177752 000004 BIT @#HMR, #HMR2 3DATA FROM CACHE
3182 920146 901530 BEQ T12HO7 $BRANCH IF NO TO ERROR
3183 920152 @10015 MOV R8¢ (RS) SWRITE NEW PARITY PATTERN IN CACHE
3184 020152 077107 s08 Ri,18 ;HALF OF ADDRESS SPACE READ & WRITTEN? BRANCH 1F NO
3185 .
3186 920154 005793 TST R3 3 SECOND PASS?
3187 920156 801134 BNE T12H@8 ;GO TO END OF TEST IF YES
3188 ©20160 812700 000401 T12H13: MOV 1401,R0 $SET UP PARITY PATTERN B FOR SECOND PASS
3189 920164 852793 900601 BIS #1,R3 $SET FLAG FOR PASS 2
3190 282017¢ 912737 092016¢ A01110 MoV #$T12H13,898LPERR ;INIT RETURN FOR ERROR LOOP IF ERROR OCCURS
3191 9202176 800714 BR T12HB2 ;TEST DATA
3192
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DOKKAA,P11 07-FEB=77 11101 T24 TEST DATA PARITY BITS FOR HIGH CACHE

3193 928208 852737 000014 177746 T12HE1: BIS $14,08CCR 3CACHE OFF

3194

3195 PA20206 910046 MOV RO, =(SP) $SAVE RO FOR MED INST

3196 92021¢ BT6600 MED 3GET CONTENTS OF LOG REG

3197 820212 BOS022 JWORD  RLOG

3198 820214 9852700 100001 BIS #100001,R0 $ENABLE ERROR LOG & LOG FIRST MODE
3199 920220 B766089 MED $UNLOCK ERROR LOG

3204 920222 800222 WORD  WLOG

3201 920224 £12688 MoV (SP)+,R® ;RESTORE R@

3202

3203 920226 8766230 MED $GET LOG INFOR FOR PHY, ADDR, Al7,Ale
3204 ©20230 @8A101 .WORD  RSER

3205 9208232 8A0300 SWAB RO sPUT PHY, ADDR A17, A16 IN LOW BYTE
3206 820234 042730 177776 BIC $177776, R0 JONLY LOOK AT A17, Al6

3207 920240 819037 001160 MOV RO, $REG1 $SAVE ADDRESS

3200 ©20244 876600 MED $GET LOG INFORMATION

3209 020246 900102 .WORD  LOADD

3210 820250 919037 801162 MOV RO, $REG2 :SAVE INFORMATION

3211 ©20254 £32737 208040 177744 BIT $40, 09EREC sERROR IN TAG?

3212 $20262 8081417 BEQ T12H@9 $BRANCH IF NO

3213 $20264 11637 001166 MOV (SP), SREG4 $GET PC+2 OF ERROR

3214 $20278 162737 @0Q002 BB1166 suB $2,8REG4 ;GET PC OF ERROR

3215 820276 876609 MED ;GET TAG LOG INFO,

3216 020300 000107 .WORD  RTAG

3217 #20302 #AB300 SWAB RO sPUT TAG IN LOW BYTE

3218 #20304 942789 177400 BIC ¥177400,R0 ;LOOK AT TAG ONLY

3219 820310 910037 001164 MOV RO, $REG3 ;SAVE BAD DATA

3220 020314 922626 cMP (SP)Y+. (SP)+ $RESTORE THE STACK

3221 20316 194992 ERROR 2 JERROR: UNEXPECTED PARITY ERROR IN TAG FIELD
;222 $20320 @00453 BR T12HO8 360 TO END OF TEST

223

3224 820322 822626 T12HB91 CMP (SP) ¢y (8P)+ JRESTORE STACK

3225 920324 885437 001166 CLR SREG4 $SAVE GOOD DATA

3226 $20330 895780 TST RO $WAS TEST DATA =47
3227 @20332 p#A1083 BNE T1Z2H1Y $BRANCH IF NO
3228 920334 812737 0A040Y 001166 MOV 14061, 8REG4 ;SAVE GOOD DATA

3229 p20342 832737 000200 177744 T12H11:1 BIT #2008, 84EREG 3ERROR IN HIGH BYTE?

3232 820350 2014026 BEQ T12H12 3BRANCH IF NO

3231 20352 876680 MED $GET LOG INFORMATION

3232 820354 9PR186 WORD  CDH

3233 920356 P10037 001164 MoV R@, $REG3 ;SAVE INFORMATION

3234 p20362 184950 ERROR 50 ;ERROR: HIGH BYTE PARITY ERROR WHEN TESTING DATA P BITS
g:z: 720364 000431 BR T12HOR $GO TO END OF TEST

23

3237 920366 $32777 pO0160 157350 T12H12: BIT ¥1¢0, eEREG ;ERROR IN LOW BYTE?

3238 220374 pB1406 BEQ T12H14 3BRANCH IF NO

3239 828376 #16600 MED 3GET LOG INFORMATION

3242 020400 992106 JWORD  €DL
3241 920402 019037 PO1164 MoV R&, $REG3 3SAVE INFORMATION

3242 820406 194051 ERROR 51 $ERROR: LOW BYTE PARITY ERROR WHEN TESTING DATA P BITS
374: $20419 p0O¥417 BR T12HOA ;GO TO END OF TEST

324

3245 @20412 ©16637 177774 061164 T12H14: MOV =4(5P), $REG3 3GET PC+2 OF TRAP

3246 920420 162737 (00002 @P1164 SUB #2,8RFG3 $SAVE PC OF 'TRAP

37247 $20426 104201 ERROR 1 $ERROR: UNEXP, PARITY ERPOR IN BACKING STORE

3248
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3249
3259
3251
3252
3253
3254
3258
3256
3257
3258
3259
32602
3261
3262
3263
3264
3265
3266
3267
3268
3269
3270
3274
3272
3273
3274
3275
3276
3277
3218
3279
3289
3281
3282
3293
3284
3285
3286
3287
3288
3289
3290
3291
3292
3293
3294
3295
3296
3297
3298
3299
3300
3301
3392
3303
3304

MD=-11-DQKKA=A 11/6X CACHE

920430
920436
P20442
920446

220450

220456
020464
820466
820474
820502
220504
8208519
820516
920522
#208532

2290536
@20542
320544

DOKKAA,P11

3395
3396
3397
3398
3309
3310
3311
3312
3313
3314
3315
3316
3317
3318
39
3329
3321
3322
3323
3324
3328
3326
3327
3328
3329
3339
3
3332
3333
3334
3335
3336
33137
3338
3339
3340
3341
3342
3343
3344
3345
3346
3347
3348
3349
3359
3351
33%2
3353
3354
3355
3356
3357
3358
3359
3360

A20546
820550
820552
820554
820556
820569

820564

820570
920574
820604
020602
820604
20619
920616

820624
820626

8206130
920634
9206136
920644
820646
820652
920654

820656
020660
920664
820666
920674
820676
f20702
820704
928706

820710
9208712
928714
820720
820724
8208732
820736
320742

920744

#28752
820754
620756
828760
820764
320766
92087170

852737
9123537
905037
184043

812737

812737
82320024
812737
832777
paL4e2
900137
852737
884737
912737
813737

Bi3700
#65109
gasaon

Y1-FEB=T77 11:01

800014
0901162
001160

233142

800214

e22000
@10000

922000
AoR20Y
835750
920744
236322

936322

@7-FER=77 11:01

#05201
PR63082
168775
886200
8771982
842709

A10037

812729
#1271
885003
pas5aad
812702
952737
912737

@es729
877202

212792
805740
833727
901002
800137
205741
877211

805254
812702
285711
833727
8A1002
pd01137
995721
#AS722
877212

885703
801422
000137
852703
12737
812709
812721
8na717

852737

B12d4o
876620
Pe09222
a52700
876600
80R222
n126p9

609937
172352
192000
124000

90102090
200001
aee204

901000
177782
821216

201002
177752

921264

821312
000001
920732
1220400
104000

aven1 4

198001

177746

900114

177746
091234
160432
B83603¢

oAp114
172350

DIAGNOSTIC

177572
177746

[LILLL

200004

@011190

177748
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T24° TEST DATA PARITY BITS FOR HIGH CACHE
T12HO7: BIS #14,@1CCR $CACHE OFF
Mov R5, $REG2 3SAVE BAD ADDRESS
CLR $REG1 3SAVE BAD ADDRESS
ERROR 43 3ERROR: ADDRESS COULD NOT BE MADE A HIT

T12HP8: MOV

$UPERR, @¥PVEC ;RESTORE PARLITY ERROR HANDLER

;,"OQ'QOO'Q.“'!'0"’ﬁ".Ql"IOI.l.bi&.!G&O'&O&lb"'ﬂ'ﬁ.l'l.b'.!’
s #TEST 25

I3

TEST TAG ADDRESS BITS FOR HIGH HALF OF CACHE

3. THE TEST OF THE TAG BITS IS NOT COMPLETE UNTIL THE
s#TAG ADDRESS TEST FOR THE OTHER HALF OF CACHE AND THE
$#TEST OF THE MSB ADDRESS (A16) TO THE CACHE TAG FIELD

$#ARE RU

A WRITE/READ PROCEDURE IS DONE WHICH CHECKS

s#THE TAG FIELD BITS AND DUAL ADDRESSING ON THEM FOR HALF

;#OF CAC

HE,

MEMORY I8 FIRST SIZED TO DETERMINE THE MAX-

s#IMUM TESTABLE ADDRESS., THE TAG ADDRESS BITS OF THIS
;#ADDRESS ARE USED AS PATTERN A AND STORED IN KIPAR4, A
$#PATTERN B IS NOW GENERATED WHICH HAS °COMPLEMENT’ TAG
3#BITS AND STORED IN KIPARS, ON THE FIRST PASS, PATTERN
j#A I8 WRITTEN THROUGH HALF OF CACHE, NEXT, STARTING AT
$#THE HIGH HALF CACHE ADDRESS, THE LOCATION IS READ,
3#CHECKED TO BE A HIT AND THEN WRITTEN WITH PATTERN B,
s#THIS 1§ SEQUENTIALLY REPEATED WITH DECREASING ADDRESSES
s@UNTIL THE LOW HALF CACHE ADDRESS IS REACHED, AT THE
;#LOW ADDRESS, THE SECOND PATTERN IS READ, CHECKED TO BE A
s#HIT AND REWRITTEN WITH THE FIRST PATTEKN, THIS IS SE-

s #QUENTIALLY REPEATED WITH INCREASING ADDRESSES UNTIL THE
s#HIGH HALF CACHE ADDRESS IS REACHED, A SECOND PASS I8
$#THEN MADE WITH THE PATTERNS REVERSED,

3. ANY PARITY ERROR OR HIT ERROR IS REPORTED,

3 DURING THE PASSES, R@, Rl CONTAIN ADDRESSES WHICH

s #REFERENCE KIPARS,S,

A R3 INDICATES THE PASS NUMBER,

;#IF THE INHIBIT TESTS USING KT SWITCH (SW12) IS SET, THIS
3#TEST 18 SKIPPED,

’]IDOQ....G'“‘“.Ol..'!I"...."ﬁ'l'I...l.llll.!!"l.'...ll'!"...

TST25:

352

MOV
SCOPE
MOV
BIT
BEQ
JMp
BIS
JSR
MOV
MoV

#214,@8CCR 3CACHE OFF FOR SCOPE

4TST26, SKTST ;SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
#SW12,ASWR JINHIBIT TESTS USING KT?

3s - sCONTINUE TEST IF NO

@¥TST26 ;GO TO NEXT TEST

$200,098KT11 ;KT ON FOR $SIZE

PC,8SI2E $SIZE MEMORY

$T13H01,8$PVEC ;SET UP PARITY ERROR HANDLER
@#$LSTBK,a4KIPAR4 SET UP PAR4 FOR ADDRESS PATTERN A

;CALC COMPLEMENT TAG PATTERN B

MACY11 2
T25
182

283

T13He2:

182
T13HO3:

282

T13Hes:

28

T13H1s5:

T13H@1:

MOV
coM
CLR

7(1006)

R#SLSTBK,RO $GET TEST PATTERN A AND
RO sCALC PATTERN B
Rt

@9=FEB=77. 15333 PAGE 60

TEST TAG ADDRESS BITS FOR HIGH HALF OF CACHE

INC
ASL
BMI
ASR
S08
BIC

Mov

MOV
MOV
CLR
CLR
MOV
BIS
MoV

TST
S0B

MOV
TST
BIT
BNE
JMp
TST
s0B

INC
MOV
TST
BI

BNE
Jup
TST
TS8T
SOB

TST
BEQ
Jmp
BIS
MOV
MOV
MOV
BR

RIS

MOV
MED
«WORD
BIS
MED
+WORD
MOV

R1
RO
18
RO
R1,28
#37,Re ;ONLY COMPLEMENT TAG ADDR, BITS
RO, A¥KIPARS $SET UP PARS FOR ADDRESS PATTERN B
$102000,Re ;INIT R@ TO ADDR PATTERN R
$124000, R1 sINIT R1 TO ADDR PATTERN B
R3 sINIT FLAG FOR PASS 1
R4 SINIT INDICATOR FOR ERROR LOOP 1
#1000, R2 ;INIT ADDR, COUNTER
#1,08MMRD 3TURN KT ON
$204, 88CCR ;TURN HALF OF CACHE ON
(RO)+ sWRITE PATTERN IN CACHE
R2,18 :ALL DONE? BRANCH IF NO
11000, R2 ;INIT, ADDR. COUNTER
-(R@) $READ CACHE TAG BITS
@¥HMR, $HMR2 FHIT?
28 $BRANCH IF YES
T13HO4 ;REPORT ERROR
-(R1) $WRITE NEW PATTERN IN TAG
R2,T13HO3 sHALF ADDR, TESTED? BRANCH IF NO
R4 ;SET INDICATOR FOR ERROR LOOP 2
$1000,R2 sINIT, ADDR, COUNTER
(Ry) $READ CACHE TAG BITS
@4HMR, $HMR2 SHIT?
38 $BRANCH IF YES
T13HO6 ;REPORT ERROR
(R1)+ sUPDATE FOR NEXT ADDRESS
(RO)+ sWRITE NEW PATTERN IN TAG
R2,T13HAS
R3 ;SECOND PASS?
28 ;CONTINUE TEST IF NO
T13He? :GO TO END OF TEST
*1,R3 YSET FLAG FOR SECOND PASS
#T13H15,@48LPERR 3 INIT RETURN FOR ERROR LOOP IF ERROR OCCURS
4122000, R0 ;INIT, RO TO ADDR, PATTERN B
$104000, R1 ;INIT. R1 TO ADDR, PATTERN A
T13He2 ;GO TEST SECOND PASS
¥14,R4CCR ;CACHE OFF
RO, =(SP) ;SAVE R@ FOR MED INST
:GET CONTENTS OF LOG REG
RLOG
$100241,R8 ;ENABLE ERROR LOG & LOG FIRST MODE
;UNLOCK ERROR LOG
wLOG

(SP)+,R9 ;RESTORE RO
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3361

3362 W20772
3363 820776
3364 923004
3365 921006
3366 B21010
3367 B21012
3368 921014
3369 £21016
33790 #21022
3371 821026
3372 821030
3373 921032
3374 0621036
3375 921040
3376 021042
3377 2821044
3378 @21050
3379 921052
3380 921054
3381

3382 821056
3383 921062
3384 £21064
3385 921066
3386

3387 921072
3388 921100
3389 821102
3390 821106
33191 021110
3392 821112
3393 821114
3394 P21120
3395 021122
3396 P21126
3397 821134
3398 @21136
3399 921140
3400 821142
3491 021146
3402 821152
3403 0821154
3404

3405 021156
3406 921164
3407 821166
3408 ©21170
3409 821172
3410 021176
3411 921200
3412

3413 21202
34314 021202
3415 921204
3416 ©21206

811637
162737
922626
810046
876680
so0101
200300
042700
810037
876600
900102
810037
876600
200108
912600
n32700
8081402
184001
920516

811137
885704
821002
211037

A32737
8061426
804737
B2323000
885704
f01403
084737
800301
804737
813737
876600
880107
poR3aY
942799
#10037
184052
889456

832737
201406
976600
899106
012037
184053
900444

876600
800106
8100637

901164
000062

177776 .

801160

001162

200400

001166

0801166
200040

933634

233634

033606
821172

177400
801164

200100

901164

001164

201164

177744

#91166

177744

MD<«11~DQKKA=A 11/6X CACHE DIAGNOSTIC

DQKKAA,P11

3417
3418
3419
3420
3421
3422
3423
3424
3425
3426
3427
3428
3429
3430
3431
3432

3433
3434
3435
3436
3437
3438
3439
3440
3ann
3442
3443
3444
3445
3446
3447
3448
3449
3450
3451
3452
3453
3454
345S
3456
3457
3458
3459
3460
3401
3462
3463
3464
3465
3466
3467
3468
3469
3470
3471
3472

921212
821214

921216
821224
921230
821234
021240
921244
921246
821252
821260

821262
921264

921272
821276
821302
821306
n21310

82131»
621316
921324
821332

27-FEB=77 11:01

104054
880436

852737
810037
204737
962700
904737
poeaso
po48737
p13737
194055

ppo4L3
962737

8ta137
804737
$04737
090001
809756

905037
812737
852737
800137

822000

800014
901172
933434
200002
933634

933606
901172

090014

991172
933434
933634

177572
833142
o0eB14
922000

177746

201164

177746

000114
177746

MACY11 27(10¢6)

T28°

T13Ho8:

T13H09:

T13H11:

Ti13H10:

T13H12¢

HACX!! 27(1006)
T2

T13H@4:

T13H13:

T13HO6?

T13HO7:

+%22000

IR ERBEERERY

3#TEST 2

e

#9«FFB=77 15:33 PAGE 61

TEST TAG ADDRESS BITS FOR HIGH HALF OF CACHE

MoV
suB
CMP
MOV
MED
+WORD
SWAB
BIC
KOV
MED
+«WORD
MOV
MED
«WORD
MOV
BIT
BEQ
ERROR
BR

MOV
TST
BNE
Mov

BIT
BEQ
JSR
«WORD
TST
BEQ
JSR
+WORD
JSR
MOV
MED
»WORD
SWAB
BIC
MOV
ERROR
BR

BIT
BEQ
MED
+«WORD
MOV
ERROR
BR

MED
+WORD
Mov

(8P), SHEG3 $GET PC+2 OF TRAP
#2, §REG3 JSAVE PC FOR MAIN PARITY ERROR
(SP)+, (SP)+ $RESTORE STACK
RO, =(5P) JSAVE R ON STACK FOR MED INST,
$GET LOG INFOR FOR PHY, ADDR, A17,A16
RSER
Rr@ ;PUT PHY. ADDR A17, A16 IN LOW BYTE
#177776,R0 ;ONLY LOOK AT A17, A6
RO, $REGH $SAVE ADDRESS
;GET LOG INFORMATION
LOADD °
RO, $REG2 $SAVE INFORMATION
$GET LOG INFORMATION
RUAM
(SP)+,R0 ;RESTORE RO .
1400,R0 sERROR BACKING STORE?
T13Ho® $BRANCH IF NO
1 $ERROR: UNEXPECT, PARITY ERROR IN BACKING STORE
T13HO7 $GO TO END OF TEST
(R1), SREG4 $SAVE GOOD DATA
R& $ERROR IN LOOP 27
T13He9 :BRANCH IF YES
(R@), SREG4 $SAVE GOOD DATA
#40, $9EREG 2TAG PARITY ERROR?
T13H10 ;BRANCH IF NO
PC,PAR $GET PAR USED
3 ;INDICATOR FOR R
R4 $ERROR FROM LOOP 17
T13H11 $BRANCH IF YES
PC, PAR $GET PAR USED
1 $ INDICATOR FOR R1
PC,TAG ;CALC TAG CONTENTS
$TMPO, $REG4 $SAVE GOOD DATA
$GET TAG LOG INFO,
RTAG
RO $PUT TAG IN LOW BYTE
$177400,R8 sLOOK AT TAG ONLY
RO, SREG3 $SAVE BAD DATA
52 SERROR: TAG PARITY ERROR ON TEST OF TAG ADDRESS BITS
T13HOT 3GO TO END OF TEST
1100, #4EREG ;LOW BYTE P,E.?
T13H12 sBRANCH IF NO
3GET LOG INFORMATION
coL
RO, $REG3 sSAVE INFORMATION
53 ;ERROR: LOW BYTE PARITY ERROR ON TEST OF TAG ADDR, BITS
T13HOY :GO TO END OF TEST
$GET LOG INFORMATION
CDH
RG, SREGY $SAVE INFORMATION

89-FEB=77 153133 PAGE 62

TEST TAG ADDRESS BITS FOR HIGH HALF OF CACHE

ERROR
BR

BIS
MoV
JSR
ADD
JSR
«WORD
JSR
MoV
ERROR

BR
BIS

MOV
JSR
JSR
+«WORD
BR

CLR
MOV
BIS
Jmp

6

54 sERROR: HIGH BYTE PARITY ERROR ON TEST OF TAG ADDR, BITS

T13HO7 3GO TO END OF TEST

#14,08CCR ;CACHE OFF

RO, $TMPO $GET VIRTUAL ADDRESS TESTED

PC,VIP $SAVE ADDRESS TESTED

$2,F0 $ADJUST ADDRESS WHEN LOOP

PC,PAR $GET PAR TESTED

[ s INDICATOR FOR RO

PC,TAG sCALC TAG FROM PAR

$TMPO, SREG3 $SAVE TAG

S ;ERROR: TEST OF TAG ADDRESS BITS FAILED
H ADDR, COULD NOT BE MADE A HIT

T13HO? 3GO TO NEXT TEST

#14,88CCR ;CACHE OFF

R1i,8TMPO 3GET VIRTUAL ADDRESS TESTED

PC,VIP ;SAVE PHYSICAL ADDRESS TESTED

PC,PAR 3GET PAR TESTED

1 $ INDICATOR FOR R1

T13H13 3 REPORT ERROR

@¥MMRO $KT OFF

#UPERR, 83 PVEC $RESTORE UNEXPECTED PARITY ERPOR HANDLER

#14,84CCR 3CACHE OFF WHEN CROSS CACHE ADDR, BOUNDARY

@4TST26 3GO TO NEXT TEST

3ADJUST ADDRESS SPACE FOR NEXT TEST

Ly e e L)
TEST DATA FIELD FOR LOW HALF OF CACHE

HAd THE TEST OF THE DATA FIELD IS NOT COMPLETE UNTIL THE
s#TEST OF THE DATA FIELD FOR THE OTHER HALF OF CACHE AND
3#THE TEST OF THE MSB ADDRESS (A18) TO THE CACHE DATA

s#FIELD ARE RUN,

A WRITE/READ PROCEDURE IS DONE WHICH

;#CHECKS ALL THE DATA FIELD BITS AND DUAL ADDRESSING ON
;#THEM FOR HALF OF CACHE, ON THE FIRST PASS ONE PATTERN
s#(CONTAINED IN R@) IS WRITTEN IN ALL THE DATA FIELDS,
$#FOR HALF OF CACHE, NEXT, STARTING AT THE HIGH HALF

;#CACHE ADDRESS,

THE LOCATION IS TESTED TO BE A HIT, ITS

$#DATR 15 CHECKED AND THEN WRITTEN WITH A SECOND PATTERN
s#CONTAINED IN R1, THIS I§ SEQUENTIALLY REPEATED WITH
3 #DECREASING ADDRESSES UNTIL THE LOW HALF CACHE ADDRESS IS

3 #*REACHED,

AT THE LOW ADDRESS, THE SECOND PATTERN IS READ,

s#TESTED TO BE A HIT AND REWRITTEN WITH THE FIRST PATTERN,
;#THIS IS SEQUENTIALLY REPEATED WITH INCREASING ADDRESSES
s#UNTTL THE HIGH HALF CACHE ADDRESS 15 REACHED, A SECOND
;#PASS 1S THEN MADE WITH THE PATTERNS REVERSED,

Ed RA,
A R2
. R4

Ry

X ANY PARITY REEOR OR HIT ERROR IS REPORTED,

CONTAIN THE TEST PATTERN
CONTATNS THE TEST ADDRESS
CONTATNS THE PASS NUMBER



MDe1 1 -DQKKA=A 11/6X CACHE DIAGNOSTIC

DQKKAA,P11

3473
3474
3478
3476
3477
3478
3479
3480
3481
3482
3483
3484
3485
3486
3487
3488
3489
3490
3491
3492
3493
3494
3495
3496
3497
3498
3499
3see
3501
31502
3503
3504
35058
3506
3507
3548
3509
3518
3511
3512
3513
3514
3518
3516
3547
3518
3519
3520
3521
3522
3523
3524
3525

3526 -

3527
3528

MD=1]=DQKKA-A 11/6X CACH

022000
822006
822010
022016
922024
922030
#22034
922042
$220443
822050
822054
922056

822063
822064
022066
822074
922076
922102
822104
822106
822112
922114

£22116
822122
022126
#22130
922136
#2214¢
822144
922146
822150
022154
822156

922160
822162
©22164
822170
022174
822200
922206

822219

@22216
922220
#22222
922224

DQKKARA,P11

3529
3539
3531
3532
3533
3534
3538
3536
3537
3538
3539
3540
3541
3542
3543
3544
3545
3546
3547
3548
3549
3550
3551
3552
3553
3554
355
3556
3587
3558
3559
3568
3se1

31562
3563
3564
3565
3566
3567
3568
3569
3s7e
3571
3572
3573
3574
3575
3576
3577
3578
3579
3580
3581

3582
3583
3584

822238
822232
822234

822236
822242
822250
922252
922254
222256
922260
822262
222266
822272
822274
822276
822302
922304
p22306
222310
922312
822316
822329
922322
722324
822330
$22332

922334
8221340
9822342
022344

822350
822356
822360
922362
822364
#22370
822372

922374
022402
822404
922406
822410
f22414
922416

922420
#224214
822430
922434
822436
922444
022446

812737
aBoeR4
212737
212737
812709
p12701
812737
pB5004
812702
812703
9100822
871392

812793
805742
833727
901292
908137
921290
801402
980137
#19112
977315

852704
812783
805712
933727
$01822
2001137
821201
801402
899137
819022
877315

285792
1894902
280137
312789
12701
912737
800712

852737

810646
876630
200022
852700

37-FER=T7

8l6600
803222
#12600

11637
163737
823626
212P46
876609
[ L1413
pApIAD
242709
214837
0766499
se01d2
810837
276600
[ITIXT]
210095
$12630
a32705
801406
876630
055016
010237
194001
202512

810137
BBs704
[ L3Y1" ]
B10037

232737
2014086
876690
200106
810837
194056
pRO4T2

832737
PA1496
876603
802196
w18337
134057
800460

910237
812725
876237
2771583
952737
n16609
e92107

27-FEB=77 113101

000214
224000
822210
125252
$52525
009210 .

360000
001000

0010008
177782
022466

022510

[Tl 3}
2010900

177752
422466

922526

022560
8525258
125252
922170

900014

1000601

177746

201234
000114

177746

200004

2000084

001118

177746

E DIAGNOSTIC

11391

8P1164
80289002

177776
ang160

901162

90p400

no1164

901166

201166

700109

001164

9002089

201164

201166
A0P013
ne1166

800200

201164

177744

177744

on1166

MACY1: 27(1906)

T26°

@9=FFp=77 15133 PAGE 63
TEST DATA FIELD FOR LOW HALF OF CACHE

RRRRBRRERBRERRBRBRRS SRR R O

IFE TS
TST262

T15L@S:

182

MOV
SCOPE
MOV
MOV
MOV
MoV
MOV
CLR
MOV
MOV
HOV
§08

#214,038CCR ;CACHE OFF FOR SCOPE

#TST27,SKTST ;SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR

#$T1SLB1,04PVEC
#125252,R0
$#52525,R1
#210,8#CCR

R4

#8UFL,R2
#10048,R)

RO, (R2)+

R3,18

$SET UP PARITY ERROR HANDLER

;SET UP DATA PATTERN A FOR PASS 1
;SET UP DATA PATTERN B FOR PASS 1
3HALF CACHE ON

3SET UP LOOP INDIC FOR ERROR LooP 1
sINIT STARTING TEST ADDRESS

sINIT ADDRESS COUNTER

3WRITE CACHE WITH PATTERN

;LOOP TILL HALF CACHE WRITTEN

;NOW READ AND WRITE PATTERN, DECREASING ADDRESS

TiSL21:

183

TISL17e

MOV
TST
BIT
BNE
JMP
cMpP
BEQ
JMP
MoV
§08B

#100@,R3
=(R2)
REHMR, $HMR2
1¢

T15L82
(R2),R0
TI5L17
T15L03

R1, (R2)
R3,T15L21

s INIT ADDRESS COUNTER

$READ CACHE

sHIT?

sBRANCH IF YES

;REPORT ERROR

;1S DATA CORRECT?

sBRANCH IF YES

;s REPORT ERROR

sWRITE NEW PATTERN IN CACHE

sLOOP TILL HALF CACHE READ & WRITTEN

3NOW READ AND WRITE PATTERN, INCREASING ADDRESS

T15L22¢

183

Ti5L18:

TiSL12:

TiSLO13

MACY11 27(1006)

T26

Ti15L@6:

TIS5LOR:

TISL132

TI5L14:

283

BIS
MoV
TST
BIT
BNE
JMP
cup
BEQ
JMpP
MOV
SOB

TST
BMI
JMP
MOV
MOV
MoV
BR

BIS

MOV
MED
WORD
BIS

#1,R4
¥1000,R3
(R2)
B#HMR, $HMR2
18

T15L82
(R2),R1
T15L18
TI5L1S
RO, (R2)+
R3,T15L22

RO

Tt5L12

T15LO4

$52525,R0
#1252%2/,R1
#T15L12,0#$LPERR
T15L2S

#14,00CCR
R@,=(SP}

RLOG
#1000061,R0

@9=-FEB=T7T 15:3

3SET FLAG FOR ERROR LOOP 2
sINIT, ADDRESS COUNTER
sREAD CACHE

SHIT?

$BRANCH IF YES

$REPORT ERROR

:DATA OK?

3BRANCH IF YES

s REPORT ERROR

sWRITE NEW TEST PATTERN
sLOOP TILL HALF OF CACHE READ & WRITTEN

sDOES RP HAVE DATA FOR FIRST PASS?
3BRANCH IF YES
3GO TO END OF TEST
sSET UP OATA PATTERN B FOR PASS 2,
;SET UP DATA PATTERN A FOR PASS 2

3 INIT RETURN FOR ERROR LQOP IF ERROR
3GO TEST IT

$CACHE OFF

$}SAVE R@ FOR MED INST
$GET CONTENTS OF LOG REG

ENABLE ERROR LOG & LOG FIRST MODE

3 PAGE 64

TEST DATA FIELD FOR LOW HALF OF CACHE

MED
JHORD
Hovy

mov
suB
CMP
MOV
MED
+WORD
SWAB

ERROR
BR

MOV
TST
BNE
MOV

BIT
BEQ
MED
+WORD
MOV
ERROR
BR

BIT
BEQ
MED
- WORD
MOV
ERROR
BR

MOV
MOV
ASR
SoB
BIS
MED
+WORD

wLOG
(SP)+,R8

(8P),SREG3
#2,8REG)
(SP)+,(SP)+
R@,=(8P)

RSER

R
#177776,R0
R3, $REG1

LOADD
RO, 8REG2

RJAM

3 UNLOCK ERROR LOG
;RESTORE R@

;GET PC+2 OF PARITY ERROR

$SAVE PC OF PARITY ERROR

$RESTORE STACK

;SAVE R@ FOR MED INST

$GET LOG INFOR FOR PHY, ADDR, A17,Al6

sPUT PHY, ADDR A7, A16 IN LOW BYTE
:ONLY LOOK AT A17, Al6

3 SAVE ADDRESS

$GET LOG INFORMATION

;SAVE INFORMATION
$GET LOG INFORMATION

R@, RS 1 SAVE INFORMATION

(SP)+,R0E
$400,RS
TISLOS

BSD
RO, 8REG3
1

T15L@4

R1,$SREG4
R4
Ti5L68
RO, $REG4

#1008, 8#EREG
TISL13

coL

RO, SREG3
56
TISLOA

#208,R$EREG
Ti5L14

CDH

RO, $RFG3
s7
T15L94¢

R2,$RFG4
#13,RS
SREG4
RS,28
#2900, SREG4

RTAG

$RESTORE Rp

$ERROR IN BACKING STORE?
3BRANCH IF NO

$GET LOG INFORMATION

3SAVE INFORMATION
sERROR: UNEXPECTED PARITY ERROR IN BACKING STORE
3GO TO END OF TEST

3$SAVE GOOD DATA
$ERROR LOOP 1?
$BRANCH IF NO
$SAVE GOOD DATA

;LOW BYTE PARITY ERROR?
sBRANCH IF No
$GET LOG INFORMATION

$SAVE INFORMATION
;ERROR: LOW BYTE PARITY ERROR WHEN TESTING DATA FIELD
;GO TO END OF TEST

sPARITY ERROR IN HIGH BYTE?
$BRANCH IF NO
3GET LOG TNFORMATION

;SAVE INFORMATION
sERROR: HIGH BYTE PARITY ERROR WHEN TEST DATA FIELD
;GO TO END OF TEST

;GET FAILING ADDRESS
$SET UP COUNTER

:PUT TAG ADPRESS BITS IN LSB 6-0
:L00P TILL DONE

$SET VALID BIT

$GET TAG LOG INFO,



MD-11=-DQKKA=A 11/6X CACHE DIAGNOSTIC
DQKKAA,P11

3585
3586
3587
3ses
3889
3590
3591
3592
3593
3594
3595
3596
3597
3598
3599
3600
3601
3602
3603
3604
3605
3696
3607
3608
3699
3610
3611
3612
3613
3614
3615
3616
3617
3618
3619
3620
3621
3622
3623
3624
3625
3626
3627
3628
3629
3630
3631
3632
3633
3634
3635
3636
3637
3638
3639
36492

P22450
$22452
822456
922462
#22464

822466
$22474
p22500
922504
922506

8229510
922512
922520
922524

822526
922530
822536
822542
822546
8225982
822556

822560
022566
822574

206300
842700
210037
184060
P30435

852737
205037
819237
104043
000424

911205
852737
$10037
800406

811285
852737
818137
895037
810237
210537
124061

812737

852737
90081137

024009

07-FEB=77 11:01

177400
991164

200014
004160
901162

000014
201166

20001 4
801166
801160
001162
#01164

933142
P0o0014
024000

177746

177746

177746

200114
177746

MD~11-DQKKA=A 11/6X CACHE DIAGNOSTIC

DQKKAA,PI1t

3641
3642
3643
3644
3645
3646
3647
3648
3649
3650
3651
3652
3653
3654
3655
3656
3657
3658
3659
3669
3661
3662
3663
3664
3665
3666
3667
3668
3669
3679
3671
3672
3673
3674
3675
3676
3677
3678
3679
3680
3681
3682
3683
3684
3685
3686
3687
3688
3689
3690
3691
3692
3693
3694
3695
3696

224000
824006
824010
624016
224024
#24039
024034
024042
924044
9240859
824054
824056

9240690
924064
924066
$24074
824076
0241082
224104
n24106
824112
024114

924116
224122
824126
824130
924136
V24140
h24144
824146
¥24150
924154
924156

824160
824162
024164
024170
824174
224200
924206

924212

"24216
824229

"12737
202004
812737
812737
812790
#12791
#12737
ens5a04
212782
812703
919022
877382

912793
905742
833727
901002
889137
221200
801402
8pR137
219112
877315

852704
n12793
$05712
833727
#N1002
8099137
821201
#P1402
800137
810022
ATT31S

8057090
160402
ode137
912700
e127a1
812737
82712

852737

818046
A16640

27-FEB=77 11301

8008214
024566
824210
125252
052525
200204

262000
001000

901000
177752

824466

924510

#0001
891000

177752

924466

924526

924560
052525
125252
@24170

290014

177746

961234
20p114

177746

6R0004

200004

90811190

177746

MACY11 2
T26°

Ti5L¥2:

TISLO3:

Ti5L15:

Ti5L16¢

T1SLa4s

70(1006)

09-FEB=77 {513

3 PAGE 65

TEST DATA FIELD FOR LOW HALF -OF CACHE

8WAB
BIC
MOV
ERROR
BR

BIS
CLR
MOV
ERROR
BR

MOV
BIS
MOV
BR

MoV
BIS
MOV
CLR
MOV
MOV
FRROR

MOV

BIS
JMP

«E24000

RO
#17740¢,R0
RO, $REG3
6@

Ti5L24

#14,88CCR
$REG1
R2,8REG2
43

TI1SLO4

(R2),RS
#14,@8CCR
RO, $REG4
T1SL16

(R2),R5
#14,0#CCR -
R1,8REG4
SREG1

R2, $REG2
RS, $REG3
61

SUPERR, ®3PVEC
#14,08CCR
erTST27

$PUT TAG IN LOW BYTE

;LOOK AT TAG ONLY

$SAVE BAD DATA

;ERROR: TAG PARITY ERROR WHEN TESTING DATA FIELD
$GO TO END OF TEST

;CACHE OFF

3SAVE ADDRESS

s SAVE ADDRESS

JERROR: ADDRESS COULD NOT BE MADE A HIT
3GO TO END OF TEST

3GET BAD DATA
sCACHE OFF
$SAVE GOOD DATA
3REPORT ERROR

sGET BAD DATA

sCACHE OFF

;SAVE GOOD DATA

s SAVE ADDRESS

$SAVE ADDRESS

3SAVE BAD DATA

:ERROR: CACHE DATA LOC HELD WRONG DATA

sRESTORE UNEXPECT. P,E. HANDLER
3CACHE OFF WHEN CROSS CACHE ADDR, BOUNDARY
3GO TO NEXT TEST

3ADJUST ADDRESS SPACE FOR NEXT TEST

JINRARRBERRRRRBBDE BRI R RN
s#TEST 27

I3

TEST DATA FIELD

FOR HIGH HALF OF CACHE

e THE TEST OF THE DATA FIELD IS NOT COMPLETE UNTIL THE
;#TEST OF THE DATA FIELD FOR THE OTHER HALF OF CACHE AND

;#THE TEST OF THE MSB ADDRESS (A18) TO THE CACHE DATA
3#FIELD ARE RUN.

;#THEM FOR HALF OF CACHE,

A WRITE/READ PROCEDURE 1S DONE WHICH
3 #CHECKS ALL THE DATA FIELD BITS AND DURL ADDRESSING ON

ON THE FIRST PASS ONE PATTERN

s#(CONTAINED IN RQ) IS WRITTEN IN ALL THE DATA FIELDS,
;#FOR HALF OF CACHE, NEXT, STARTING AT THE HIGH HALF
;#CACHE ADDRESS, THE LOCATION IS TESTED TO BE A HIT, ITS
s#DATA IS CHECKED AND THEN WRITTEN WITH A SECOND PATTERN

;#CONTAINED IN R,

THIS IS SEQUENTIALLY REPEATED WITH

3 #DECREASING ADDRESSES UNTIL THE LOW HALF CACHE ADDREsSS IS

s #REACHED,

AT THE LOW ADDRESS,

THE SECOND PATTERN IS READ,

s#TESTED TO BE A HIT AND REWRITTEN WITH THE FIRST PATTERN.
;#THIS 1S SEQUENTIALLY REPEATED WITH INCREASING ADDRESSES
3#UNTIL THE HIGH HALF CACHE ADDRESS IS REACHED, A SECOND
3#PASS IS THEN MADE WITH THE PATTERNS REVERSED,
1A ANY PARITY REEOR OR HIT ERROR IS REPORTED,

1A R®, R1 CONTAIN THE TEST PATTERN
MACY11 27(1006) @9=-FEB-77 15:33 PAGE 66
T27 TEST DATA FIELD FOR HIGH HALF OF CACHE
[ R2 CONTAINS THE TEST ADDRESS
1A R4 CONTAINS THE PASS NUMBER
prenes HRERERBRORI S [ » » rhun
TST27: MOV #214,04CCR $CACHE. OFF FOR SCOPE
SCOPE
MOV $T8TIO, SKTST 3SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
MoV $T15HO1,@8PVEC ;SET UP PARITY ERROR HANDLER
MOV $#125252,R0 $SET UP DATA PATTERN A FOR PASS |
MOV #52525,R1 $SET UP DATA PATTERN B FOR PASS §
T15HPS: MOV #204,03CCR 3HALF CACHE ON
CLR R4 ;SET UP LOOP INDIC FOR ERROR LOOP 1}
MOV #BUFH,R2 $INIT STARTING TEST ADDRESS
MOV $100608,R3 $INIT ADDRESS COUNTER
182 MOV R, (R2)+ $WRITE CACHE WITH PATTERN
808 R3, 18 ;LOOP TILL HALF CACHE WRITTEN

3NOW READ AND WRITE PATTERN, DECREASING ADDRESS

TiSH213

183

T1SH17s

MOV
TST
BIT
BRE
JMp
cMp
BEQ
JMP
MoV
508

#1009,R3
=(R2)
@#HMR, #HMR2
18

T15HB2
(R2),RO
T1SH17
T15HB)

Ri, (R2)
R3,T15H21

$INIT ADDRESS COUNTER

$READ CACHE

JHIT?

3BRANCH IF YES

sREPORT ERROR

718 DATA CORRECT?

$BRANCH IF YES

$REPORT ERROR

3WRITE NEW PATTERN IN CACHE

$LOOP TILL HALF CACHE READ & WRITTEN

3NOW READ AND WRITE PATTERNs, INCREASING ADDRESS

T1SH22:

183

T1SH18:

T1SH12:

T15HO1¢

BIS
MOV
TST
BIT
BNE
Jup
CMP
BEQ
JMp
MOV
s0B

ST
BMI1
JMP
MOV
MOV
MOV
BR

BIS

MoV
MED

#1,R4
41000,R3
(R2)

@¥HMR, #HMR2

18

T15HO?2
(R2),R{
Ti5H18
Ti5H1S
RO, (R2)+
R3,T15H22

RO

Ti5H12

Ti15Ha4

#52525,R0
¥125252/R1
#T15H12,@#$LPERR
T15HAS

¥14,8CCR

R, ~(5P)

$SET FLAG FOR ERROR LOOP 2
sINIT, ADDRESS COUNTER
$READ CACHE

JHIT?

$BRANCH IF YES

3REPORT ERROR

;DATA OK?

sBRANCH IF YES

$REPORT ERROR

sWRITE NEW TEST PATTERN
;LOOP TILL HALF OF CACHE READ & WRITTEN

;DOES R® HAVE DATA FOR FIRST PASS?

;BRANCH IF YES

$GO TO END OF TEST

;SET UP DATA PATTERN B FOR PASS 2.

$SET UP DATA PATTERN A FOR PASS 2
JINIT RETURN FOR ERROR LOOP IF ERROR

;GO TEST IT

;CACHE OFF

;SAVE RO FOR MED INST
;GET CONTENTS OF LOG REG
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DOKKAA,P11 27-FEB=77 11101 TEST DATA FIELD FOR HIGH HALF OF CACHE
3697 24222 0800022 JWORD  RLOG
3698 924224 852700 100001 BIS 1100081, R0 JENABLE ERROR LOG & LOG FIRST MODE
3699 024238 076600 MED JUNLOCK ERROR LOG
3700 924232 900222 LWORD  WLOG
3701 024234 012608 MOV (SP)+,RO ;RESTORE RO
3702
3703 024236 911637 001164 MoV (SP), $REG) ;GET PC+2 OF PARITY ERROR
3704 824242 162737 000002 001164 sUB #2, $REG3 ;SAVE PC OF PARITY ERROR
3705 024250 822626 . cup (SP)+, (SP)+ $RESTORE STACK
3706 024252 912046 MOV RG, ~(SP) $SAVE R@ FOR MED INST
3707 924254 976609 : MED ;GET LOG INFOR FOR PHY, ADDR. A17,A16
3728 824256 900181 LWORD  RSER
3709 24260 980300 SWAB RO ;PUT PHY, ADDR A17, A16 IN LOW BYTE
3718 824262 842700 177776 BIC $177776,R9 ;ONLY LOOK AT A17, Al6
3711 924266 010037 001160 MOV R®, $REG1 ;SAVE ADDRESS
3712 824272 076689 MED :GET LOG INFORMATION
3713 024274 899102 LWORD  LOADD
3714 924276 818037 901162 MoV R, SREG2 ;SAVE INFORMATION
31715 924302 876600 MED $GET LOG INFORMATION
3716 @24394 900102 LHORD  RJAM
3717 824306 818025 MOV RE,RS  3SAVE INFORMATION
3718 924310 12600 MOV (SP)+,RA JRESTORE R@
3719 824312 832705 009400 BIT 0400,RS ;ERROR IN BACKING STORE?
3720 824316 881406 BEQ T15HE6 $BRANCH IF NO
3721 924320 PI6680 MED $GET LOG INFORMATION
3722 824322 B55P16 .WORD  BSD
3723 ©24324 10037 0801164 MOV RO, $REG) $SAVE INFORMATION
3724 924330 104001 ERROR 1 sERROR3 UNEXPECTED PARITY ERROR IN BACKING STORE
3725 924332 800512 BR T15H04 $GO TO END OF TEST
3726
3727 824334 212137 001166 TISHE6: MOV R1,$REG#4 ;SAVE GOOD DATA
3728 924340 pOS724 TST R4 JERROR LOOP 17
3729 024342 001002 BNE T15HO® ;BRANCH IF NO
3732 024344 910937 001166 MOV RO, SREGA4 3SAVE GOOD DATA
3731
3732 824350 932737 200106 177744 T15HES: BIT #1200, 84EREG ;LOW BYTE PARITY ERROR?
3733 924356 881406 BEQ T1SH13 3BRANCH IF NO
3734 824360 2876600 MED $GET LOG INFORMATION
3735 924362 880106 JWORD  CDL
3736 924364 810037 001164 MOV RO, SREG3 7SAVE INFORMATION )
3737 824379 104856 ERROR 56 sERROR: LOW BYTE PARITY ERROR WHEN TESTING DATA FIELD
3738 824372 §OR4T2 BR T15HO4 :60 TO END OF TEST
3739
3740 224374 832737 008200 177744 T15Hi3: BIT 1200, PEEREG ;PARITY ERROR IN HIGH BYTE?
3741 924402 pO1406 BEQ T15H14 $BRANCH IF NO
3742 024424 076600 MED $GET LOG INFORMATION
3743 024406 0PB106 .WORD  CDH
3744 924410 B18G3T 001164 MOV R@, $REG3 3SAVE INFORMATION
3745 924414 184057 ERROR 87 ;ERROR: HIGH BYTE PARITY ERROR WHEN TEST DATA FIELD
3746 P24416 ©00460 BR T1SHB4 3GO TO END OF TEST
3747
3748 824420 ©10237 001166 Ti5H141 MOV R2, $REG4 $GET FAILING ADDRESS
3749 924424 12725 008913 MOV #13,RS ;SET UP COUNTER
3750 024430 986237 0801166 283 ASR SREG4 3PUT TAG ADDRESS BITS IN LSB 6-0
3751 924434 877503 508 RS, 28 ;LOOP TILL DONE
3752 824436 @52737 909200 81166 BIS $200, $REG4 $SET VALID BIT
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DOKKAA,P11 87-FEB=77 11301 TEST DATA FIELD FOR HIGH HALF OF CACHE
3753 #24444 876680 MED $GET TAG LOG INFO,
3754 924446 0092107 .WORD  RTAG
3755 824450 900390 SWAB RO ;PUT TAG IN LOW BYTE
3756 A24452 842780 177400 BIC $177409, R0 $LOOK AT TAG ONLY
3757 924456 910037 801164 MoV RO, SREG3 $SAVE BAD DATA
3758 824462 194060 ERROR 68 3ERROR: TAG PARITY ERROR WHEN TESTING DATA FIELD
3759 924464 9P0435 BR TISHO4 ;GO TO END OF TEST
3760
3761 924466 @%2737 900014 177746 T15HO2: BIS $14,0¥CCR 3CACHE OFF
3762 924474 995037 G01160 CLR SREG} $SAVE ADDRESS
3763 924590 P1P237 04A1162 MoV R2, $REG2 $SAVE ADDRESS
3764 924304 104043 ERROR 43 ;ERROR: ADDRESS COULD NOT BE MADE A HIT
3765 924506 999424 BR T15He4 :GO TO END OF TEST
3766
3767 924510 911205 T1SHB3: MOV (R2),RS 3GET BAD DATA
3768 924512 992737 000014 177746 BIS #14,08CCR sCACHE OFF
3769 024520 818037 001166 MOV RO, $REG4 3SAVE GOOD DATA
3770 024524 990406 BR T15H16 ;REPORT ERROR
3771
3772 824526 B11205 TISHIS: MOV (R2),RS $GET BAD DATA
3773 924530 052737 @#ABS14 177746 8IS #14,04CCR ;CACHE OFF
3774 924536 $10137 901166 MOV R1,$REG4 $SAVE GOOD DATA
3775 924542 805037 901160 T1SH16¢ CLR $REG] 3SAVE ADDRESS
3776 924546 0910237 001162 MOV R2,$REG2 ;SAVE ADDRESS
3777 924352 0810537 0801164 MoV RS, 8REG3 $SAVE BAD DATA
3778 924556 184061 ERROR 61 ;ERROR: CACHE DATA LOC HELD WRONG DATA
3779
3780 024560 212737 933142 980114 TiSHA4T MOV SUPERR, ®#PVEC  ;RESTORE UNEXPEC, PARITY ERROR HANDLER
3781
3782 preRenn * EReBRRREEY [T [
37813 ;#TEST 30 TEST OF MSB ADDRESS (A10) TO VALID BIT
3784 e
3788 2] THIS IS THE FIRST TEST WHERE ALL OF CACHE IS TURNED
3786 7#ON, THE TEST CHECKS FOR DUAL ADDRESSING ON THE VALID BIT FOR
3787 ;#THE MSB PHYSICAL ADDRESS (A1@) TO CACHE, INITIALLY TEST ADORESSES
3788 3#ARE CHOSEN WHICH HAVE THE CACHE ADDRESS BITS A1=A9 THE SAME
3789 ;#AND A10 COMPLEMENTS, THE ADDRESSES ARE ALSO CHOSEN TO NOT OVERLAP
3790 s#THE TEST INSTRUCTION SPACE, THE FIRST ADDRESS I8 AT THE END OF THIS
3791 s#TEST INSTRUCTION SPACE (TAD2) AND THE SECOND Is CHOSEN BY THE
3792 s#SUBROUTINE HAD TO LTE IN A 1 K BUFFER AT THE END OF THE PROGRAM,
3793 I THE FIRST ADDRESS IS INVALIDATED VIA WWP AND FORCING A PARITY
3794 $#TRAP, THE SECOND IS THEN MADE VALID AND CHECKED TO BE A HIT, THE FIRST IS
3795 s#THEN EXAMINED TO STILL BE INVALID (NOT A HIT), ANY PARITY OR HIT
3796 $*ERROR IS REPORTED,
37197
3798 IEEZITTTZ R ZLXTY ST L LT T2 LT 2 2 Sl Setababolobefatabobatniol RRERRRRY
3799 924566 p12737 83p214 177746 TST30: MOV #214,88CCR ;CACHE OFF FOR SCOPE
3800 024574 202004 SCOPE
3r81 024576 ©12737 025244 001234 Mov #TST31,SKTST :SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
3802 ©24684 @12737 024646 002114 MoV ¥T30LA1,R¢PVEC ;SET UP FOR PARITY TRAP
3803 924612 924737 033714 JSR PC, HAD ;CALC CONGRUENT ADDR, IN TEST BUFFER
3RO4 924616 025242 LWORD  TAD2
3805 924620 813700 001172 MoV STMPG, K@ ;SAVE ADDR,
3906 24624 P12737 090300 177746 MOV ¥308,08CCR ;CACHE ON & Wwp
3807 ©24632 BASA1D CLR (RA) ;WWP IN TEST ADDR.

3RGB  B2463%1 B12737 @20208 177746 Mov 1208,@8CCR s WWP OFF
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DOKKAA,P11 27+FEB77 11301 130" TEST OF MSB ADDRESS (A1@) TO VALID BIT
3899 924642 PO5710 TST (RO) ;FORCE PARITY TRAP
3819 924644 PORIGS BR T30L02 sREPORT FAILURE TO TRAP
3811
3812 924646 T30LO1:
3813
3814 924646 810046 MoV RO, ~(8P) $SAVE RO FOR MED INST
3815 024650 276600 MED 3GET CONTENTS OF LOG REG
3816 924652 900022 .WORD  RLOG
3817 824654 852700 100001 . BIS $100001,R0 ;ENABLE ERROR LOG & LOG FIKRST MODE
3818 824660 876690 MED $UNLOCK ERROR LOG
3819 924662 899222 : LWORD  WLOG
3820 ©24664 212600 MOV (SP)+,RO sRESTORE R@
3821
3IR22 924666 062786 000004 ADD #4,8P JRESTORE STACK
3823 024672 812737 025042 000114 MOV #T30LO6,@#PVEC ;SET UP PARITY ERROR HANDLER
3824 924700 923737 825242 0825242 cMP TAD2, TAD2 $MAKE TEST ADDR A HIT
3825 924706 833727 177752 000004 BIT 84HMR, $HMR2 $HIT?
3826 924714 801427 BEQ T30LO3 $REPORT ERROR IF NO
3827 824716 905719 15T (RQ) $CHECK OTHER LOC, STILL INVALIDATED
3828 924728 933727 177752 0080084 BIT @¥HMR, #HMR2 $MISS?
3829 924726 @R1011 BNE TIOLA4 $REPORT ERROR IF NO
3830 24730 TIOLOS:
3831
3832 JRID CACHE OF BAD PARITY
3833 B24730 212737 000214 177746 MOV #214,08CCR $CACHE OFF IF ON
3834 824736 864737 035134 JSR PC, SWEEP 3GO PURGE CACHE
3838
3836
3837 924742 912737 033142 000114 MoV SUPERR, ®#PVEC  ;RESTORE UNEXP, PARITY ERROR HANDLER
31838 224752 98008535 BR TST31 31GO TO NEXT TEST
3839
3840 924752 £12737 000214 177746 TIOLO4: MOV $214,88CCR JCACHE OFF
3841 924762 805237 001169 CLR $REG1 $SAVE BAD ADDRESS
3842 024764 918037 001162 MOV RO, $REG2 ;SAVE BAD ADDRESS
3843 024770 1084121 ERROR 121 -Ennonsrssr OF MSB ADDRESS (A1#) TO VALID BIT FAILED
3844 LOC, NOT INVALIDATED
3845 024772 98080756 BR T30LOS ;co TO END OF TEST
3846
3847 924774 812737 080214 177746 T3OLA3S MOV $214,88CCR $CACHE OFF
3848 925002 805237 001160 CLR $REGY $SAVE BAD ADDRESS .
3849 925006 812737 825242 0601162 MOV #TAD2, $REG2 ;SAVE BAD ADDRESS
3850 925014 124043 ERROR 43 $ERROR3 ADDRESS COULD NOT BE MADE A HIT
3851 025216 090744 BR TIOLOS ;GO TO END OF TEST
3852
3853 925020 812737 800214 177746 TIOLA2: MOV $214,88CCR sCACHE OFF
3854 825426 905837 801160 CLR $REG1 ;SAVE BAD ADDRESS
3855 925032 910437 961162 Hov R@, $REG2 3SAVE BAD ADDRESS
3856 825036 104042 ERROR 42 $ERRORINO PARITY TRAP FROM LOC WRITTEN WITH WRONG PAR,
3857 925040 9P@733 BR T30L05 $1GO TO END OF TEST
3858
3859 9825042 0912737 000214 177746 TIBLA6: MOV $214,84CCR $CACHE OFF
3860
3861 25050 018046 MOV RO, =(SP) sSAVE R@ FOR MED INST
3862 ©25052 276600 MED 3GET CONTENTS OF LOG REG
3863 0925054 0900022 LWORD  RLOG
3864 ©25056 852700 100001 BIS 1100001, RO sENABLE ERROR LOG & LOG FIRST MODE
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DQKKAA,P11 07-FEB=77 11301t T30 TEST OF MSB ADDRESS (A1@) TO VALID BIT
3865 P25062 876600 MED 3UNLOCK ERROR LOG
3866 075064 890222 «WORD WLOG
3867 825066 P12690 MOV (SP)+,R0Q $RESTORE R0
3868
3869 925073 911637 @01164 MOV (8P) s $REG3 3GET PC+2 OF ERROR
3870 $25074 162737 000002 01164 suUB #2,$REG3 $SAVE PC OF ERROR
3871 825102 822626 CMP (SP)+,(8P)+ $RESTORE STACK
3872 925104 876600 MED $GET LOG INFOR FOR PHY, ADDR, A17,A16
3873 825106 pes101 +«WORD RSER
3874 P251190 920300 SWAB RO sPUT PHY, ADDR A37, A16 IN LOW BYTE
3BTS  #25112 042700 177776 BIC #177776,R0 JONLY LOOK AT A17, Até
3R76 025116 810837 081160 MOV RG, $REG1 38AVE ADDRESS
3877 825122 876600 MED 3GET LOG INFORMATION
3878 825124 280102 +WORD LOADD
3879 ©825126 P19937 901162 MoV R, $REG2 3SAVE INFORMATION
3890 925132 9766090 MED $GET LOG INFORMATION
3881 £25134 p02100 +WORD RJAM
3882 $25136 932709 000400 BIT #400,R0 sERROR IN BACKING STORE?
3883 #25142 991402 BEQ 18 $BRANCH IF NO
3884 925144 104001 ERROR 1 sERRORSUNEXP, PARITY ERROR IN BACKING STORE
3885 825146 900670 BR TIOLOS 3GO TO END OF TEST
3886
3887 825150 932737 @00047m 177744 182 BIT #40,09EREG sPARITY ERROR TAG?
3888 925156 981411 BEQ 28 3BRANCH IF NO
3889 8235160 876600 MED $GET TAG LOG INFO,
3890 825162 0gM0ta7 +WORD RTAG
3891 925164 900300 SWAB R@ 3PUT TAG IN LOW BYTE
3892 825166 p42730 177400 BIC #177400,Rn ;LOOK AT TAG ONLY
3893 0225172 @108037 001164 MOV R, $RFG3 3SAVE BAD DATA
3894 023176 104122 ERROR 122 3ERR0R:TEST OF MsB ADDR, (A12) TO VALID BIT FAILED
3895 PARITY ERROR TAG
3896 025200 POO653 BR T30LOS ;GO TO END OF TEST
3897
3898 925202 @32737 @0g108 177744 233 BIT 4108, 84EREG sPARITY ERROR LOW BYTE?
3899 @25210 PO1406 BEQ 3 sBRANCH IF NO
3990 925212 P76680 MED 3GET LOG INFORMATION
3901 825214 902106 «WORD CcoL
3992 825216 918237 01164 MOV R@, $REG3 $SAVE INFORMATION
3903 825222 104123 ERROR 123 -ERROR:TEST OF MSB ADDR, (A1©) TO VALID BIT FAILED
3904 PARITY ERROR LOW BYTE
3995 9825224 POP641 BR T3IALOS ;CO TO END OF TEST
3996
3937 825226 383
3908 925226 8766090 MED 3GET LOG INFORMATION
3909 925238 poB106 +WORD CDH
3910 825232 010037 091164 MOV R@, $REG3 3SAVE INFORMATION
3911 825236 144124 ERROR 124 ;ERFOR:TEST OF MsB ADDR, (A19) TO VALID BIT FAILED
3912 PARITY ERROR HIGH BYTE
3913 P25248 50@633 BR T3oLeS 'GO TO END OF TEST
3914
3915  ©25242 po0002 TAD2: +WORD ] ;s TEST ADDRESS
3916
3917 FINNNANEBNBERY L2} » FROBRRRRRRRRRRURRRR BB RN
;9!: ,NTEST K} TEST OF MSB ADDRESS (A1@) TO CACHE TAG FIELD
91 e

3920 H THIS TEST CHECKS FOR DUAL ADDRESSING ON THE TAG
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8427390
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812798
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821011
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812600

811637
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P42700
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232100
pI2700
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177752 000094
177752 000004
A40001
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801172
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©8334)4
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#00002 001164
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ve116a
001162
2900300
/00N46 177744
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T3t TEST OF M5B ADDRESS (A1@) TO 'CACHE TAG FIXLD

s#FIELD FOR THE MSB ADDRESS (A18) TO CACHE. THERE ARE TWO
;#PASSES, THE FIRST EXERCISES THE ADDRESS BITS IN THE TAG
$#FIELD AND THE SECOND EXERCISES THE TAG P BIT, INITIALLY

s #THE MEMORY 18 SIZED TO DETERMINE THE MAXIMUM TESTABLE
;#ADDRESS, THE TAG FIELD OF THE MAX ADDR, IS USED AS THE
;#FIRST TEST VALUE AND ITS COMPLEMENT AS THE SECOND, THESE
3#TAG VALUES ARE THEN PUT INTO CACHE LOCATIONS WITH THE
:#SAME CACHE ADDRESS (A1=A9) EXCEPT FOR THEIR ADDRESS BIT
3#A10 COMPLEMENTS, THE LOCS IN CACHE ARE CHOSEN SO THAT
3#THEY DON’T OVERLAP THE TEST INSTRUCTION ADDRESS SPACE,
s#THIS 15 TO PREVENT THEIR BEING SwAPT OUT WHEN THE INSTRUC=
s#TIONS ARE BEING EXECUTED, AFTER THE LOCATIONS ARE
s#WRITTEN THEY ARE EXAMINED AND CHECKED TO BE HITS,
;#*FOLLOWING THIS THE SECOND PASS IS DONE FOR THE TAG P BIT,
$#TWO NEW TAG VALUES ARE CHOSEN WITH OPPOSITE P 8ITS, THEY ARE
$#THEN WRITTEN, READ AND TESTED FOR HITS, ANY PARITY ERRORS
;#OR HIT ERRORS ARE REPORTED,

124 KIPAR4, 5 CONTAIN THE TAG VALUES WHICH ARE STORED IN

3 #CACHE,

3 R@, R1 CONTRAIN THE CACHE TEST LOC THAT DON’T OVERLAP
}#THE INSTRUCTION ADDRESS SPACE

1A RS CONTAINS THE PASS %.

124 IF THE INHIBIT TEST USING KT SWITCH (SW12) IS SET,
j#THIS TEST IS5 SKIPPED.

HE A4 4.8 4 * * [ 2222 RREBERRRRRRERBBR GRS
TST31: MOV 3214,@8CCR sCACHE OFF FOR SCOPE
SCOPE
MOV $TST32, SKTST 3SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
BIT $SW12,88WR 3 INHIBIT TEST3 USING XT?
BEQ 33 JCONTINUE TEST IF NO
JMP 8#TSTI2 ;GO TO NEXT TEST
381 MOV #T16L01,@#PVEC 3SET UP PARITY ERROR HANDLER
BIS $#200,088KT11 3USE KT FOR $SIZE
JSR PC,$S8IZ2E $SIZE MEMORY
MOV ®#SLSTBK,RO 3GET LAST ADDRESS AND
CoM R3 $CALC, ITS COMPLEMENT
CLR R1 sKEEPING THE MSB THAT ARE @
182 INC Rt L.
ASL RO
BMI 18
28: ASR RO
s08 R1,28
BIC $37,R0 sONLY COMPLEMENT TAG ADDRESS BITS
MOV RO, AFKIPARS 3SET UP PARS WITH COMPLEMENT ADDRESS B1TS
MOV ##SLSTBK,R#KIPAR4 3SET UP PAR4 WITH COMPLEMENT ADDRESS BITS

$SET UP Ré,R1 TO ADDR, LOCS WHICH DON’T OVERLAP THIS TEST”S INSTRUCTION SPACE

MOV $LAST,Re $GET ADDR, OF LAST IN THIS TEST

BIC $174000, R0 sSAVE LOWER ADDR BITS A1@-A@

MOV R@,R1 3COPY ADDRESS

ADD $1000060, RO sHAVE R@ ADDR PAR4

ADD 1122000, R1 JHAVE Ri ADDR PARS & WAVE A1p COMP OF Ro
CLR RS ;INDICATE PASS 1

BIS #1,04MHRD }KT ON
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T31 TEST OF MSB ADDRESS (A18) TO CACHE TAG FIELD
Ti6LBS: MOV #2008, 88CCR ;CACHE ON
CMP (RO, (R1) $GET LOC IN CACHE VIA DATI
TST (R®) sREAD CACHE
BIT P#HMR, #BMR2 $SEE IF HIT
BEQ T16L82 ;BRANCH IF NO TO ERROR
8T (R1) 3READ CACHE
BIT QIHMR, $HMR2 sHIT?
BEQ Ti6L03 3BRANCH IF NO
TST RS sFIRST PASS?
BNE TI6LO4 ;BRANCH IF NO TO END OF TEST
BIS #1,RS 3SET FLAG FOR SECOND PASS
CLR @SKIPAR4 ;SET UP PAR4 TO TEST P BIT
MOV $40,88KIPARS ;SET UP PARS TO TEST P BIT
BR T16L8S sTEST IT
Ti6L8): BIS #14,08CCR $CACHE OFF
MOV R1,8TMP# ;GET VIRTUAL ADDRESS
BR Ti6L86 ;CONVERT VIRTUAL INTO PHYSICAL ADDR
T16L@2t BIS #14,088CCR sCACHE OFF
MOV RO, 8TMPO 3GET VIRTUAL ADDR,
T16LA6s JSR pPC,VIP ;CHANGE VIRTUAL ADDRESS INTO PHYSICAL
MOV $T16L0%,8sgLPERR 3 SETUP RETURN FOR ERROR LOOP
ERROR 67 ;ERROR: TEST OF MSB ADDRESS (A1@) TO TAG FIELD FAILED
H ADDRESS COULD NOT BE MADE A HIT
BR Ti6LO4 ;GO TO END OF TEST
T16LO1: BIS #14,098CCR 3CACHE OFF
MOV RO, =(8P) $SAVE RO FOR MED INST
MED ;GET CONTENTS OF LOG REG
+WORD RLOG
BIS $1390001,RP JENABLE ERROR LOG & LOG FIRST MODE
MED $UNLOCK ERROR LOG
+WORD WLOG
Moy (SP)+,R@ sRESTORE R@
MOV (SP),8REG3 sGET PC+2 OF ERROR
sue #2,8REG3 3SAVE PC OF ERROR
CHp (SP)+, (SP)+ ;RESTORE STACK
MED ;GET LOG INFOR FOR PHY, ADDR., A17,Al6
+«WORD RSER
SWAB RO ;PUT PHY, ADDR A17, At6é IN LOW BYTE
BIC #177776/,R0 sONLY LOOK AT A17, A6
MoV RO, $REG) ;SAVE ADDRESS
MED 3GET LOG INFORMATION
+»WORD LOADD
MOV RO, SREG2 ;SAVE INFORMATION
MED sGET LOG INFORMATION
+»WORD RJAM
BIT #400,R0 ;ERROR IN BACKING STORE
BEQ Ti6Le? ;BRANCH IF NO
ERROK 1 ;ERROR? UNEXPECTED PARITY ERROR IN BACKING STORFE
AR Ti6L@4 ;GO TO END OF TEST

T16L@7: BIT #490,@*EREG sERROR IN TAG FIELD?
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DOKKAA, P11
4033 925650
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4062
4063 925746
4064
4065
4066
4067
4968
4069
4070
4071
4072
4073
4074
40758
4076
4077
4078
4079
4080
4081
4082
4083
4084
4085
4086
4987
4908 B25750

801411
276600
een107
89003020
842700
810637
184070

202417

932737
001406
976600
860106
819037
194071

eee405
876690
882106

810037
104072

8850837
812737
[LLZTA)

Bsoeo00

Bt2737

177400
001164

290100

901164

201164

177572
233142

800214

177744

900114

177746

Mp=11-DQKKA=A 11/6X CACHE DIAGNOSTIC

DOKKAA P11

4089
4090
49091
4092
4093
4094
4095
4096
4997
4098
4099
4100
4141
4302
4103
4104
4105
4106
4107
4108
4109
4110
4111
4112
4113
4114
4115
4116
4117
4118
4119
4120
4121
4122
4123
4124
4125
4126
4127
4128
4129
4130
4131
4132
4133
4134
4135
4136
4137
4138
4139
4140
4141
4142
4143
4144

825756
825760
825766
925774
826000
726002
$26006
826010
826016
926024
826430
926034
$26042
p20044
#2605
$26052
$26054
826062
$26064
826872
926072
826276
926100
826102

826194
826112
826120
926126
826132

926134

826136
©$26144
#26150

926152
826160
926166
926172

926174
826202
926210
926214
826220

826222
826224
826232
926234

826236
826240

#9000 4
212737
812737
084737
826442
213782
945000
812737
916037
p16012
813701
833727
801420
820160
291051
p11201
833727
801425
820160
801032
905760
199151
985720
pOB745

852737
812737
812737
805037
184062

#00532

852737
810237
800763

852737
916037
918237
200406

952737
916037
819137
985037
194063

208477
952737
810246
876682

880922
B52700

27=-FEB=77 11301

026444
826224
833714

891172

008200
026432
026436
926442
177752

726432

177752
#26436
826436

920214
026442
226010
801160

acent e
901162

800014
226436
901162

200014
926432
2011064
0211649

Vwoen14

1028001

901234
eep114

177746
026442

eo0004

200004

177746
901162
ea1119

177746

177746
801166

177746
901166

177746

MACY11 27(1@8f)
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T31° TEST OF MSB ADDRESS (A1®) TO 'CACHE TAG FIELD
BEQ Ti6LOR $BRANCH IF NO
MED $GET TAG LOG INFO,.
«WORD RTAG
SWAB R@ 3PUT TAG IN LOW BYTE
BIC #177408,R0 3LOOK AT TAG ONLY
MoV RO, $REG3 3SAVE BAD DATA
ERROR 70 3ERROR: TEST OF MSB ADDR, (A10) TO ADDRESS FIELD FAILED
; TAG PARITY ERROR
BR T16LO4 3GO TO END OF TEST
T16L@83 BIT #100,44EREG $LOW BYTE P,LE.?
BEQ T16L0O9 $BRANCH 1F NO
MED $GET LOG INFORMATION
+WORD CcoL
MOV RO, $REG] ;SAVE INFORMATION
ERROR 7" $ERRORs TEST OF MSB ADDR, (A1@) TO ADDRESS FIELD FAILED
] LOW BYTE PARITY ERROR
BR T16LO4 3GO TO END OF TEST
T16LB92
MED 3GET LOG INFORMATION
« WORD CPH
MOV RO, $REG3 3SAVE INFORMATION
ERROR 72 $ERROR: TEST OF MSB ADDR, (A1¢) TO TAG FIELD FAILED
H HIGH BYTE PARITY ERROR
T16L84: CLR @¥MMRO ;KT OFF
MoV #UPERR, 84 PVEC sRESTORE PARITY ERROR HANDLER
BR TST32 33GO TO NEXT TEST
LAST1: .WORD ] $TEST ADDRESS LOCATION
3+TEST 32 TEST OF MSB ADDRESS (A10) TO CACHE DATA FIELD
3

1A THIS TEST CHECKS FOR DUAL ADDRESSING ON THE DATA FIELD
;#FOR THE MSB (A1) ADDRESS TO CACHE, THERE ARE TWO PASSES.
3s#THE FIRST EXERCISES THE DATA BITS AND THE SECOND EXERCISES

3#THE DATA PARITY BITS,

THE TEST DATA IS STORED IN A TABLE

;#(TPAT) AT THE END OF THE TEST. INITIALLY TEST ADDRESSES
s#ARE CALCULATED WHICH DON’T OVERLAP THE TEST INSTRUCTIONS
;#AND WHICH HAVE THE SAME CACHE ADDRESS (A1=R9) EXCEPT FOR
ONE ADDRESS 18 THE LAST LOC IN THI8 TEST (TADY)
3#AND THE SECOND LIES IN A {K BUFFER AT THE END OF THE

;w10

3 #PROGRAM,

A SUBROUTINE, HAD,

GENERATES THIS SECOND ADDRESS,

3#ON THE FIRST PASS DIFFERENT TEST DATA IS WRITTEN IN THE
;#CONGRUENT ADDRESS AND THEN CHECKED TO BE A HIT AND TO

3#BE THE CORRECT VALUE,

ON THE SECOND PASS NEW DATA I§

3 #CHOSEN, WHICH GENERATES QPPOSITE PARITY IN THE DATA FIELD,
3#IS WRITTEN IN THE ADDRESSES AND THEN CHECKED TO BE A HIT
$#AND TO BE THE CORRECT VALUE,
;#ERRORS ARE REPORTED.

1A R2 CONTAINS THE CONGRUENT ADDRESS FOR TADi

ANY PARITY ERRORS OR HIT

3
TST32:

MACY11 27(1A06)

T32

T17L08¢
T17LO73

T17L023
T17L09s

T17L042

T17L0S:

T17L83:

T17L1ae

T17L012

MOV

#214,04CCR

09-FEB=77 15%

;CACHE OFF FOR SCOPE

33 PAGE 74

TEST OF MS8B ADDRESS (A1@) TO CACHE DATA FIELD

SCOPE
MoV
MOV
JSR
+WORD
MOV
CLR
MOV
MOV
MOV
MOV
BIT
BEQ
CcMp
BNE
MOV
BIT
BEQ
cMp
BNE
TST
BPL
T8T
BR

BI1S
MOV
MOV
CLR
ERROR

BR

BIS
MoV
BR

BIS
MOV
MOV
BR

BIS
MoV
MoV
CLR
ERROR

BR

BIS
MOV
MED

+WORD
B1s

#TST33,8KTST
#T17La1, #4PVEC
PC,HAD

TADY

$TMPO,R2

RO

#200,88CCR
TPAT(R@),88TAD]
TPAT+4(RO), (R2)
##TAD1,Rt
@#HMR, $HMR2
TLTLO?2
R1,TPAT(R®)
T17L83

(R2),R1

@SHMR, #HMR2
T17L084
R1,TPAT+4(RQ)
T17L0S
TPAT+4(RO)
T17L@6

(RO)+

T17L07

#14,93CCR
#TAD1,8REG2

3SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
3SET UP FOR PARITY ERRORS
3CALC CONGRUENT ADDRESS IN TEST BUFFER
;TEST ADDRESS

3 SAVE CONGRUENT ADDRESS

sINIT TEST PATTERN ADDRESS REG
;ALL CACHE ON

$WRITE CACHE LOCS WITH

s ADDRESS BIT A106 COMPLEMENTED
3SEE IF DATA IN CACHE

JHIT?

;BRANCH IF NO TO ERROR

3DATA CORRECT?

;BRANCH IF NO TO ERROR

$SEE IF NEXT DATA IN CACHE
SHIT?

;BRANCH IF NO TO ERROR

$DATA OK?

$BRANCH IF NO TO ERROR

$TEST IF FIRST PASS

sBRANCH TO END OF TEST IF NO

s UPDATE ADDRESS

3GO TEST NEW DATA

3CACHE OFF
$SAVE ADDRESS

#T17L28,@8sLPERR ;INIT, RETURN FOR ERROR LOOP

$REGH
62

Ti7L@6
#14,09CCR
R2,$REG2
T17L09

#14,0#CCR

$SAVE ADDRESS

;ERROR: TEST OF MSB ADDRESS (A1@#) TO DATA FIELD FAILED
3 ADDRESS COULD NOT BE MADE A HIT

;GO TO END OF TEST

$CACHE OFF
s SAVE ADDRESS
$REPORT ERROR

sCACHE OFF

TPAT+4(R@),$REG4 ;SAVE GOOD DATA

R2, 8REG2
T17L40@

#14,a4#CCR
TPAT(R®),SREG4
R1,8REG]

S$REGY

63

T17L@6
#14,4¢CCR
R@,=(sSP)

RLOG
#107001,R0

$SAVE BAD ADDRESS
sREPORT ERROR

sCACHE OFF

;SAVE GOOD DATA

s SAVE BAD DATA

AVE BAD ADDRESS

;ERROR: TEST OF MSB ADDR. (A16) TO DATA FIELD FAILED
s ADDRESS HELD WRONG DATA

;GO TO END OF TEST

;CACHE OFF

;SAVE R@ FOR MED INST
sGET CONTENTS OF LOG REG

;ENABLE ERROR LOG & LOG FIRST MODE
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DQKKAA,P11

4145
4146
4147
4148
4149
4159
4151
4152
4153
4154
4155
4156
4157
4158
4159
4160
4161
4162
4163
4164
4165
4166
4167
4168
4169
4170
4171
4172
4173
4174
4175
4176
4177
4178
4179
4189
4181
4182
4183
4184
4185
4186
4187
4188
4189
4199
4191
4192
4193
4194
4195
4196
4197
4198
4199
4200

B26244
826246
826250

P26252
826256
¥26264¢
826266
926270
926272
826274
8263900
926304
226306
826310
826314
826316
n26320
9261324
226326
826330

826332
826340
926342
826344
826346
826352

826354

226356
826364
926366
826370
826372
826376

p2640@

#26492
826402
926404
826406
P26410
B26414
826420

$26422
$26430

826132
P26434
826436

876600
999222
gt2600

811637
162737
$22626
876600
900101
800380
842700
810037
876609
#89102
819037
p76600
9008100
p32700
901402
104203
00434

932737
pe1406
B76600
200106
slee37
184064

809422

932737
801406
BT66002
202106
210037
184065

po3410

876600
880197
8008300
842700
810037
184066

@12737
839405

P66666
PBR4Q1
191111

901164
2008002

177776
081160

801162

00400

000109

6021164

0800200

201164

177400
801164

@33142

2n1164

177744

177744

so0114

MD-11-DQKKA=A 1§/6X CACHE DIAGNOSTIC
DOKKAA,PY1

4201
4202
4223
4204
4203
4206
4207
4248
4209
4219
421t
4212
4213
4214
4215
4216
4217
42189
4219
4220
4221
4222
4223
4224
4225
4226
4227
4228
4229
4239
4231
4232
4233
4234
4235
4236
4237
4238
4239
4249
4241
4242
4243
4244
4245
4246
4247
4248
4249
4259
4251
4252
4253
4254
42595
4256

926440

#26442

#26444
026452
926454
826462
920470
826476
926804

826510

826512
826514
826516
226520
926524
926526
826539

826532
826536
926544
#26546
826552
$26554
926562

826564
926572
#26576
226604
826606

926610
826616
826622
826632
726632

[-LAXTE]

9003

812737
990004
812737
#12737
812737
812737
805837

0922626

B19046
ALY 1]
8908022
a52700
876620
290222
212600

e13709
833727
ep1407
2020027
8at016
812737
PO0424

252737
85037
12737
104043
208762

832737
n9s2137
912737
194116
ARATSA

07-FEB=77 11141

090214

826634
2002090
826510
1771717
p60001

180001

260002
1771782

1777117
933352
000014

801168
960000

200014
201160
a6eNY1

177746
801234
177746
/00004
060200

200004

890024

177746

201162

177746

201162

MACY11 27(1006)

MED
+WORD
MOV

MOV
8uB
CMP
MED
«WORD
SWAB
BIC
nov
MED
+WORD
MOV
MED
« WORD
BIT
BEQ
EFROR
BR

T17L1t: BIT
BEQ
MED
+WORD
MOV
ERROR

BR

T17L12: BIT
BEQ
MED
«WORD
MOV
ERROR

BR

T17L132
MED
+ WORD
SWAB
BIC
MOV
ERROR

T17L86: MOV
B8R

TPAT: «WORD
«WORD
«WORD

MACY$1 27(1006)

«WORD

¢9«FEB=7T 15333 PAGE 75
TEST OF MSB ADDRESS (A10) TO CACHE DATA FIELD

WwLOG
(SP)+,Re

(SP),8REG3
#2,8REG3
(SP)+,(SP)+

RSER
RO
$177716,R0
RO, SREG1

LOADD
RB, SREG2

RJAM
44009,R0
T17L11

1

T17LR6
#1090, 0#EREG
T17L12
coL
RB,SREG3
64
T17L86

#2900, 04EREG
Ti7L13

coL
RO, SREG3
6S

T17L86

RTAG

R
#177400,R0
RO, $REG3
66

#UPERR, ##PVEC
TST33

66666
404
11111t

JUNLOCK ERROR LOG
$RESTORE R@

sGET PC+2 OF ERROR

$SAVE PC OF ERROR

;RESTORE STACK

;GET LOG INFOR FOR PHY, AODR, A17,A16

;PUT PHY, ADDR A17, Até IN LOW BYTE
3ONLY LOOK AT A17, Al6

3SAVE ADDRESS

3GET LOG INFORMATION

3SAVE INFORMATION
$GET LOG INFORMATION

JERROR IN BACKING STORE
;BRANCH IF NO
JERROR: UNEXP, PARITY ERROR IN BACKING STORE

;GO TO END OF TEST

;PARITY ERROR LOW BYTE?
3BRANCH IF NO
3GET LOG INFORMATION

3SAVE INFORMATION

;ERROR: TEST OF MSB ADDR, (A18) TO DATA FIELD FAILED
: PARITY ERROR LOW BYTE

$GO TO END OF TEST

;PARITY ERROR HIGH BYTE?
3BRANCH 1F KO
;GET LOG INFORMATION

3sSAVE INFORMATION

;ERROR: TEST OF MSB ADDR, (A10) TO DATA FIELD FAILED
i PARITY ERROR HIGH BYTE

3GO TO END OF TEST

3GET TAG LOG INFO.

sPUT TAG IN LOW BYTE

sLOOK AT TAG ONLY

$SAVE BAD DATA

3ERROR: TEST OF MSB ADDR. (A1) TO DATA FIELD FAILED
H PARITY ERROR TRG

sRESTORE PARITY ERROR HANDLER
73GO TO NEXT TEST

3TEST DATA FOR DATA BIT TEST
;TEST DATA FOR PARITY BIT TEST
;TEST DATA FOR DATA BIT TEST

99~-FEB=77 15133 PAGE 76

T32 TEST OF MSB ADDRESS (A10) TO CACHE DATA FIELD
1403 sTEST DATA FOR PARITY BIT TEST
2 $ TEST ADDRESS

TAD1: +WORD

R Bl
s#TEST 33

TEST CACHE 18 NOT ALLOCATED DURING ODD ADDRESS TRAP

.

;#THIS TEST FIRST PUTS DATA IN A CACHE LOC, THEN A WORD
;#INSTRUCTION TO AN ODD BYTE ADDRESS TRIES TO CLEAR THE

;#LOC AND FORCE AN ODD ADDRESS ERROR, UPON TRAPPING, THE
;#LOC IN CACHE 1S LOOKED AT AND VERIFIED TO NOT HAVE CHANGED,

13

TST33: MOV
SCOPE
MOV
MOV
MOV
MOV
CLR

T27L91: CMP

MOV
MED
«WORD
BIS
MED
+WORD
MOV

MOV
BIT

BEQ

[

BNE

T27L043 MOV
BR

T27L823 BIS
CLK
MOV
EPROR
BR

T27L@3: BIT
CLR
MOV
ERROR
BR

#214,28CCR

#TSTI4, SKTST
#200,88CCR
$T27LO1, 004
$177777,84BUFL
@#BUFL+1

(SP)+,(SP)+
RO, =(SP)

RLOG
#100001,R0

WLOG
(SP)+,R0

@¥BUFL, RO
@#HMR, $HMR2
T27L02

RO, #177777
T27L03
$UT4, 084
TST34

#14,88CCR
SREG1
4#BUFL, $REG2
43

T27L04

#14,088CCR
$REGY
#BUFL+1,8REG2
116

T27L04

Havuy BRRERRES
3CACHE OFF FOR SCOPE

3SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
sCACHE ON

;SETUP FOR ODD ADDRESS TRAP

3PUT DATA IN CACHE

sFORCE ODD ADDRESS ERROR

sRESTORE THE STACK

3$SAVE RO FOR MED INST
sGET CONTENTS OF LOG REG

sENABLE ERROR LOG & LOG FIRST MODE
UNLOCK ERROR LOG

;RESTORE RO

$GET DATA

sHIT?

3$BRANCH TO ERROR IF NO

3DATA UNCHANGED?

sBRANCH IF YES TO ERROR

;RESTORE HANDLER FOR UNEXPECTED TRAPS TO 4
;3G0 TO NEXT TEST

;CACHE OFF

$SAVE FAILING ADDRESS

+SAVE FAILING ADDRESS

$ERROR: ADDRESS COULD NOT BE MADE A HIT
:CO TO END OF TEST

;CACHE OFF

;SAVE BAD ADDRESS

;SAVE BAD ADDRESS

;ERROR: CACHE ALLOCATED DURING 00D ADDRESS TRAP
$GO TO END OF TEST

R L Ll L T Y T L e etabetubotubaobudabobufoiuiaibaidalatalaid
TEST CACHE NOT ALLOCATED DURING RED ZONE TRAP

$#TEST 34
e

i THIS TEST FIRST PUTS DATA IN A CACHE LOC WHICH COR=-
;*RESPONDS TO A KED ZONE ADDRESS, A STACK OPERATION IS
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DOKKAA, P11 87-FEB=77 11301 T34° TEST CACHE NOT ALLOCATED DURING RED ZONE TRAP
4257 7#DONE TO THIS ADDRESS WHICH WILL CHANGE THE DATA IF
4258 7#COMPLETED, UPON TRAPPING, THE DATA IN CACHE IS LOOKED
4259 F#AT AND VERIFIED TO NOT HAVE CHANGED,
4260
4261 Jisensue esune LI el LI
4262 926634 912737 000214 177746 TST341 MOV $214,08CCR 3CACHE OFF FOR SCOPE
4263 926642 000004 SCOPE
4264 826644 012737 027030 001234 MOV #TST3S, SKTST $SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
4265 926652 812737 000200 . 177746 MOV #2080, 08CCR 3CACHE ON
4266 926660 012737 926706 00004 MOV 1T28LO1, 804 3SET UP FOR RED ZONE TRAPS
4267 926666 085037 177774 CLR 9177774 sINITIALIZE THE STACK LIMIT REG
4268 926672 805637 000336 CLR @#336 sINITIALIZE TEST LOC
4269 9826676 912706 @00336 MoV $336,8P ;PUT RED ZONE TRAP ADDRESS IN STACK PTER
4278 826702 812716 177777 MoV #177777,(SP) ;FORCE RED ZONE TRAP
4271
4272 826706 812786 001100 T28LA1S MOV $#1100,8P $RESTORE THE STACK -
4273
4274 926712 810046 MOV RO, =(SP) $SAVE R@ FOR MED INST
4275 926714 0876600 MED ;GET CONTENTS OF LOG REG
4276 026716 890022 WORD  RLOG
4277 926720 052708 106001 BIS ¥100001,R8 JENABLE ERROR LOG & LOG FIRST MODE
4278 926724 276600 MED sUNLOCK ERROR LOG
4279 026726 800222 .WORD  WLOG
4200 P£26730 212600 MoV (SP)+,RO ;RESTORE R@
4281
4282 926732 913700 ©06336 MoV #4336,RE 3GET DATA
4283 826736 933727 177752 809084 BIT @#HMR, #HMR2 SHIT?
4284 ©26744 901412 BEQ T28L82 $BRANCH IF NO
4285 026746 995799 TST R@ 7OATA UNCHANGED?
4286 026750 891022 BNE T28L83 ;BRANCH IF NO TO ERROR
4287 826752 012737 @33352 pAGGA4 T28Le4r MOV WL, B84 sRESTORE HANDLER FOR UNEXP, TRAPS TO 4
4288 026760 085A37 800000 CLR 1T $RESTORE LOC @
4289 826764 @35037 900092 CLR 082 $RESTORE LOC 2
4298 826770 P20417 BR TST3S 3360 TO NEXT TEST
4291
4292 ©26772 952737 968614 177746 T28L02: BIS #14,09CCR $CACHE OFF
4293 927000 0805037 021160 CLR $REG1 $SAVE FAILING ADDR,
4294 p27004 812737 200336 901162 MOV #336,8REG2 3SAVE FAILING ADDR,
4295 927012 104043 ERROR 43 sERROR: ADDRESS COULD NOT BE MADE A HIT
4296 927014 PBBISE BR T28LO4 $GO TO END OF TEST
4297
4298 827016 852737 00eld14 177746 T20L83: BIS #14,08CCR 3CACHE OFF
4299 827024 104117 ERROR 117 3ERROR: CACHE ALLOCATED DURING RED ZONE TRAP
4302 827826 @¥e7IS1 BR T28L04 3GO TO END OF TEST
4301
4302 IR RERE RN on IITR LY R 12 -
4303 s#TEST 35 TEST CACHE NOT ALLOCATED DURING KT ABORT
4304 )
4385 ;¢ DATA 18 PUT IN CACHE IN A TEST BUFFER ADDRESS, KIPAR4
4306 7#18 SET UP TO REFERENCE THAT ADDRESS AND KIPDR4 IS SET
4307 ;#UP TO ABORT ACCESSES TO NON RESIDENT PAGE, THE KT IS
4308 s#TURNED ON AND A MEMORY REFERENCE THROUGH KIPAR4 IS MADE
4389 s#WHICH WOULD MODIFY THE TEST LOCATION IF COMPLETED. UPON
4310 $*TRAPPING, THE LOCATION IS LOOKED AT AND VERIFIED TO NOT
4311 s#HAVE CHANGED,
4312 s# IF THE INHIBIT TEST USING KT SWITCH (SW12) 1S SET,
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DOKKAA P11 07-FEB=77 11:01 T3S TEST CACHE NOT ALLOCATED DURING KT ABORT
4313 3#THIS TEST 1S SKIPPED,
4314
4315 FEE) » SRRRNER e REEE. 22322
4316 927039 912737 089014 177746 TSTIS; MOV #14,0#CCR 3CACHE OFF FOR SCOPE
4317 0627236 pARAG4E SCOPE
4318 ©27049 812737 027300 001234 MoV #TS5T36,8KTST $SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
4319 927046 832777 010000 152060 BIT ¥5W12,0SWR 7INHIBIT TESTS USING KT?
4320 027054 90111}y BNE TST36 31YES, GO TO NEXT TEST
4321 027056 @52737 040200 036034 BIS ¥200,088KTy1 sUSE KT FOR $SIZE
4322 827064 $04737 @3575Q JSR PC,$SIZE 3USE $SIZE TO SET UP PAR’S AND PDR’S
4323 827079 @12737 0927152 096250 MoV #T29L01,6#25¢  ;SET UP FOR KT ABORTS
432¢ 027076 912737 077400 172310 MOV #77409,KIPDR4  ;SET UP PDR4 TO ABORT ACCESS TO NON RESIDENT PAGE
4325 927104 912700 860000 MOV #BUFL, RO $GET TEST ADDRESS
4326 B27110 942700 160000 BIC 1160000, R $MASK ITS PAR ADDRESS
4327 927114 ¢52700 100000 BIS #100000,R0 JHAVE IT ADDRESS PAR4
4328 ©27120 @13737 172346 172350 1% @2KIPAR3, 8§KIPAR4 JINIT PAR4 TO HAVE SAME OFFSET AS PAR3 FOR THE BUFFER
4329 027126 912737 008200 177746 MOV #2008, 04CCR 3CACHE ON
4330 027134 912737 177777 269000 MOV #177777,048UFL  ;INIT TEST ADDRESS
4331 027142 %2737 o0n0e0) 177972 BIS #1,04MMRO 3KT ON
:;;g 927159 905019 CLR (R@) 3FORCE KT ABORT
:;3: 927152 822626 T29L01t CMP (SP)+,(SP)+ $RESTORE STACK
3
4336 827154 p10046 MoV R@, = (SP) $SAVE R® FOR MED INST
4337 0927156 876620 MED $GET CONTENTS OF LOG REG
4338 027160 290022 WORD  RLOG
4339 0927162 852700 100001 BIS $100001,RA SENABLE ERROR LOG & LOG FIRST MODE
4340 027166 16699 MED FUNLOCK ERROR LOG
4341 027170 @00222 JWORD  WLOG
4342 927172 812600 MoV (SP)+,R0 $RESTORE R@
4343
4344 027174 £13701 060009 MOV @#BUFL,R1 3GET ADDRESS
4345 927200 B33727 177752 0048004 BIT @#HMR, FHMR2 FHIT?
4346 827206 991415 BEQ T29L02 3BRANCH 1F NO
4347 927210 920127 177177 cMp R1,#1777177 ;DATA 0K?
4348 027214 @01024 BNE T29L03 $BRANCH IF NO
4349 927216 042737 000001 177572 T29L04: BIC #1,88MMRO $KT OFF
4350 927224 852737 000M36 172310 BIS #6,04KIPDR4 ;ALLOW READ OR WRITE TO PAGE
4351 927232 812737 000252 000250 MOV #252,04250 $RESTORE KT TRAP CATCHER
:;:g 827240 900417 BR TST36 3360 TO NEXT TEST
4354 027242 52737 200014 177746 T29L921 BIS ¥14,08CCR 3CACHE OFF
4355 927250 905037 ¢01160 CLR $REG1 ;SAVE FAILING ADDRESS
4356 027254 912737 060000 001160 MOV $BUFL, 8REG1 $SAVE FAILING ADDRESS
4357 827262 104043 ERROR 43 $ERROR? ADDRESS COULD NOT BE MADE A HIT
:3:: 227264 BROTS4 BR T29L04 3GO TO END OF TEST
4360 027266 $52737 PeGA14 177746 T29L83: BIS #14,9%CCR $CACHE OFF
4361 027274 104120 ERROR 120 ;ERROR: CACHE ALLOCATED DURING KT ABORT
:;2§ 827276 230747 BR T29L04 3GO TO END OF TEST
4364 IR XTI A RS el a2l I g g e Y Yy Y Y Y Y T T Ty Y Y Y Y Y
4365 ;#TEST 36 DYNAMIC TEST OF CACHE
4366 I
4367 3%  THIS TEST CREATES A GREAT DEAL OF ACTIVITY IN CACHE

4368 ;#T0 TRY TO FIND ANY NOISE OR TIMING PROBLEMS, THESE
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DQKKAA,P11

4369
4370
4371
4372
4373
4374
4375
4376
4377
4378
4379
4380
4381
4382
4383
4384
4385
4386
4387
4388
4389
4399
4391
4392
4393
4394
4395
4396
4397
4398
4399
4400
4401
4402
4403
44904
44905
4406
4407
4498
4409
4410
4411
4412
4413
4414
4415
4416
4417
4418
4419
4420
4421
4422
4423
4424
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827300
827306
8273190
827316
927324
$27332
827340

#27346
827352
827356
827362
227366
¥27370
n27372
0827374
¥27376
v27400

827492
827406
827412
827416
927422
027424
827426
927439

827432
827436
P27442
827446
927452

DOKKAA P11

4425
4426
4427
4428
4429
4430
44314
4432
4433
4434
4435
4436
4437
4438
4439
4440
4441
4442
4443
4444
4445
4446
4447
4448
4449
4450
4451
4452
4453
4454
4455
4456
4457
4458
4459
4460
44061
4462
4463
4464
4465
4466
4467
44068
4469
4470
4471
4472
4473
4474
4475
4476
4477
4478
4479
4480

827454
©w27456
627460

927462
827464

827466
827472
r27476
921$00
827502
827504
827506
827512
827516
827520
827522
027524
827526

027530
927536
27540
#27544
927552
827556
@27564
827572
827576
827602
227606
827612
927616
927629
827622
927630
827632
827636
827640
227644
027646

227650
727652
927686
#276680
227664
827670
827672
827674
827720

812737
200004
812737
212737
812737
812737
912737

8127@3
8127e2
812781
8127a0
9600021
#10123
800261
906101
806009
877206

v12780
812701
812702
e12703
895721
877282
822841
877382

812700
e12791
812722
912703
205004

090214

930260
930036
227719
927349
#09200

e6e800
902000
176540
923456

P60000
060000
802000
802000

260000
360000
8020800
0082000

@7-FER=77 11301

819421
905204
277283

P62041
B77302

p12701
912792
$14003
029103
881147
f77204
912702
12701
p14e03
820103
#1139
995301
87720%

232717
PO1492
9940137
952737
8047137
813737
8127317
812739
812701
812724
912705
913702
818215
/10214
852737
885720
$32703
o01484
162714
100371
802764

822140
832791
#1002
pPR137
162715
142001
81215
862714
a2p214

001777
#01009

991000
802776

210v90

830260
900209
235750
827564
A00200
100000
120000
1723%0
172352
936322

aPeRre1
8e3776

0090040

883776

230234
0040

A00A49

177746

981234
200114
900610
901110
177746
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151376

836034

901119
177746

177572
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T36

DYNAMIC
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TEST OF CACHE

;#PROBLEMS WILL BE DETECTED VIA THE PARITY ERRORS, ILLEGAL
;#INSTRUCTION TRAPS OR DATA CHANGES THEY CAUSE, FIRST
3#CACHE IS LOADED WITH AN ALTERNATING DATA PATTERN (525,252).
s#THEN IT IS REFERENCED AS QUICKLY A8 POSSIBLE IN OPPOSITE
s#DIRECTIONS TO CAUSE LARGE CHANGES IN THE ADDRESS LINES AND
3 #RAPID CHANGES IN THE DATA LINES, THIS IS THEN REPEATED
3#WITH A DIFFERENT DATA PATTERN AND THE CACHE IS MODIFIED

:#AS THE REFERENCES OCCUR,

AFTER THIS THE LOCATIONS ARE

3#CHECKED TO CONTAIN THEIR PROPER VALUES,
i FOLLOWING THIS, THE TAG FIELD IS WRITTEN WITH A

;#CHANGING PATTERN,

THEN THE CACHE IS REFERENCED AS QUICKLY

s#AS POSSIBLE IN OPPOSITE DIRECTIONS TO CAUSE LARGE CHANGES
s#IN THE ADDRESS LINES AND RAPID CHANGES IN THE TAG FIELD.
s#THIS LAST PART IS SKIPPED IF THE INHIBIT TEST USING KT
;#SWITCH (8W12) IS SET,

JIRRREREE nw » -
TST361 MOV #214,08CCR ;CACHE OFF FOR SCOPE
S§COPE
MOV #TST37,SKTST :SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
MoV $T18LOY,8#PVEC ;SETUP FOR PARITY ERRORS
MOV $T18L02,9919 ;8ETUP FOR TRAPS TO ILLEGAL INST
MOV #T18L11, @#¢LPERR ;INIT RETURN FOR ERROR LOOPS
T18L113 MOV #200,88CCR 3CACHE ON
JGENERATE TEST DATA IN A 1K BUFFER
MOV #BUFL,R3 3GET STARTING ADDRESS OF BUFFER
MOV $2009,R2 3INIT REG FOR 1K COUNT
MoV #176%40,R1 sPUT RANDOM s IN REG
MOV #023456,R9 sPUT RANDOM # IN REG
1832 ADD R@,R1 ;GENERATE NEW RANDOM DATA
MOV R1,(R3)+ 7SAVE DATA
SEC ;GENERATE MORE
ROL R1 ;RANDOM DATA
ROR RO
so8 R2,18 $LOOP TILL 1K BUFFER FULL
3LOAD CACHE WITH PATTERN AND TEST CACHE
MoV $BUFL, RO 3SET UP TO ADDRESS BUFFER
MOV $BUFL,R1 sASET UP TO ADDRESS BUFFER
MOV #2000,R2 :INIT REG FOR 1K COUNT
MOV $2000,R3 ;INIT REG FOR 1K COUNT
283 TST (R1)+ ;GET DATA IN CACHE
SOB R2,28 ;LOOP TILL 1K REFERENCED
383 cHp (R@) +,=(R1) sREFERENCE CACHE QUICKLY AND WITH COMPLEMENT ADDR
508 R3,38 3LOOP TILL ALL CACHE REFERENCED
$GENERATE SECOND TEST PATTERN IN BUFFER AND TEST IT
MOV #BUFL, RO ;SET UP TO ADDRESS BUFFER
MOV $BUFL,R1 $SET UP TO ADDRESS BUFFER
MOV #2000, R2 $INIT REG FOR i1K COUNT
MOV #2000,R) ;INIT REG FOR 1K COUNT
CLR R4 ;INIT DATA

MACY11 27(1006)

T36

583

782

108:

1183

Ti8LOS?

Ti8LOS6:

T18L@7:

T18LA9:

DYNAMIC

MOV
INC
s0B

ADD
S0B

29-FEB=77 15133 PAGE 88

TEST OF CACHE

R4, (R1)+
R4
R2,58

(RO)+,=(R1)
R3,68

;LOAD BUFFER WITH PATTERN
sCHANGE DATA
;LOOP TILL 1K LOADED

3REFERENCE CACHE QUICKLY
3LOOP TILL ALL CACHE REFERENCED

;CHECK DATA IN CACHE OR MAIN MEM CORRECT

MOV
MoV
MOV
CMP
BNE
SOB
MOV
MOV
MOV
CMp
BNE
DEC
508

#1777,R1
$1000,R2
«(RO),RI
R1,R3
Ti8L03
R2,78
#1000,R2
#2776,R1
=(R@),R3
R1,R3
T18LO3

R1
k2,108

3NOW TEST TAG MEM

BIT
BEQ
JMP
BIS
JSR
MOV
MOV
MoV
MOV
MoV
MOV
MOV
MOV
MOV
BIS
TST
BIT
BEQ
sUB
BPL
BR

cup
BIT
BNE
JMp
suB
BPL
MoV
ADD
cup

#SW12,@SWR
118

esTSTIT
$200,088KT11
PC,8S1ZE
T18LOS, ##$LPERR
#2090, 04CCR
#100000,R0
#120000,R1
tKIPAR4,R4
#KIPARS,RS
@#8LSTBK,R2
R2, (RS)

R2, (R4)
#1,04MMRD
(R&) ¢
#3776,R0
Ti8LOS

#4090, (RY)
T18LAY
Ti18LO6

(R1)¢,=(RA)
#3776,R1

28

TiBL10

$#40, (RS)

18

R2, (RS)
t4a, (R4)
R2, (R4)

JINIT REG WITH GOOD DATA
sINIT REG FOR 1/2K COUNT
3GET DATA

3DATA 0K?

;BRANCH IF NO TO ERROR
;LOOP TILL 1/2K REFERRED
sINIT REG FOR 1/2K COUNT
;INIT REG WITH ‘GOOD’ DATA
:GET DATA

;DATA OK?

$BRANCH IF NO TO ERROR
;ADJUST GOOD DATA

sLOOP TILL ALL DATA CHECKED

sINHIBIT TESTS USING KT?
;CONTINUE TEST IF NO

3GO TO NEXT TEST

sKT ON FOR $SIZE

$SIZE MEMORY

sINIT RETURN FOR ERROR LOOPS
$CACHE ON

sHAVE R ADDRESS PAR4

sHAVE Rt ADDR, PARS

:PUT PAR4 ADDR IN R4

sPUT PARS ADDR IN RS

$GET LAST BANK

$SET UP PARS

$SET UP PAR4

$KT ON

sWRITE CACHE VIA DATI

sALL CACHE WRITTEN?

$BRANCH IF YES

$CALC NEW PAR4 TO GIVE NEW TAG PATTERN
sWRITE CACHE IF TAG > OR EQUAL TO 9
$GO INIT PAR4 TO RESTART PATTERN

;REFEPENCE CACHE

;ALL CACHE TESTED?

sBRANCH IF NO TO CONTINUE

;G0 TO END OF TEST

;ADJUST PARS FOR NEXT TEST ADDR, KEF,
:TAG > OR EQUAL ©, BRANCH IF YES

:NO, INIT PARS FOR HIGHEST TAG ADDR
;ADJUST PAR4 FOR NEXT TEST ADDR.

:1S PAR4 > MAX ADDRESS?
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DOKKAA,P11 97-FEB=77 11301 136 DYNAMIC TEST OF CACHE
4481 927702 982362 BGE T16LO9 $GO TEST IT IF NO
4462 927704 9OSO14 CLR (R4) $RESTART PAR4 AT LOW TEST ADODR
4483 927706 000769 BR T18L09 36O TEST IT
4484
4485 927718 052737 @00014 177746 T18LO2: BIS #14,00CCR 3CACHE OFF
4486 027716 0811637 0691164 MOV (SP),$REG3 $GET PC+2 OF TRAP
4407 $27722 162737 900002 001164 SuB #2,$REG3 $SAVE PC OF TRAP
4488 9277390 922626 cMP (SP)+,(SP)+ 3RESTORE STACK
4489 §27732 876600 . MED sGET LOG INFOR FOR PHY, ADDR, A17,A16
4498 927734 000101 .WORD  RSER
4491 l277;6 800300 ' SWAB RO $PUT PHY, ADDR A17, A16 IN LOW BYTE
4492 927748 42788 177776 BIC #177776,R0 SONLY LOOK AT A17, Al6
4493 $27744 B19037 801166 MoV RO, $REG1 3SAVE ADDRESS
4494 827750 976689 MED 3GET LOG INFORMATION
4495 827752 900102 WORD  LOADD
4496 927754 2199837 941162 MOV RO, SREG2 3SAVE INFORMATION
4497
4498 82776¢ 010846 MOV RO, =(SP) 3SAVE R@ FOR MED INST
4499 827762 876680 MED 3GET CONTENTS OF LOG REG
4500 027764 880022 .WORD  RLOG
4501 927766 252780 100091 BIS $100001, R0 sENABLE ERROR LOG & LOG FIRST MODE
4502 027772 876698 MED $UNLOCK ERROR LOG
4593 927774 890222 .WORD  WLOG
4504 927776 912600 MOV (SP)+,RO $RESTORE R®
L]
:5a2 930000 104974 ERROR 74 $ERROR: DYNAMIC TEST OF CACHE FAILED
4507 I TRAP TO 18 OCCURRED
4508 830002 BPBS14 BR Ti8L10 3GO TO END OF TEST
4509
4519 930004 852737 000014 177746 T18LE3: BIS #14,04CCR $CACHE OFF
4511 9830012 805037 231160 CLR SREG1 $SAVE ADDRESS
4512 830016 010037 201162 MOV RO, $REG2 $SAVE ADDRESS
4513 930022 810337 021164 MOV R3,$REG3 3SAVE BAD DATA
4514 930026 010137 001166 MOV R1,8REG4 $SAVE GOOD DATA
4515 839932 104073 ERROR 73 sERRORY DYNAMIC TEST OF CACHE FAILED
4516 : LOC HELD WRONG DATA
4517 930034 200477 BR Ti8L10 3G0 TO NEXT TEST
4518
4519 0830036 952737 000014 177746 T18LB1: BIS ¥14,08CCR 3CACHE OFF
4520 .
4521 939044 P120O46 14 RO, =(SP) $SAVE R@ FOR MED INST
4522 830046 0876620 MED 3GET CONTENTS OF LOG REG
4523 930050 809922 LWORD  RLOG
4524 930052 P52720 100901 BIS #108001,R0 sENABLE ERROR LOG & LOG FIRST MODE
4525 830856 876609 MED ;UNLOCK ERROR LOG
4526 930060 809222 WORD  WLOG
4527 930062 812620 MOV (SP)+,R® JRESTORE R@
4528 .
4529 030064 £11637 901164 MoV (5P),$REGI 3GET PC+2 OF TRAP
4530 830070 162737 000002 901164 suUB #2,8REG) $SAVE PC OF TRAP
4531 838876 822626 cMp (SP)+,(SP)+ s ADJUST STACK
4532 030160 PI6680 MED sGET LOG INFOR FOR PHY, ADDR, A17,A16
45331 830182 P0V101 .WORD  RSER
4534 830104 ©PO300 SWAB RO 3PUT PHY, ADOR A17, A16 IN LOW BYTE
4535 930106 942709 {77776 BIC $#177776.R8 3ONLY LOOK AT A17, Al6
4536 232112 Dp1903T Q01160 MOV RO, $REGY $SAVE ADDRESS

MD-11=DQKKA=A {1/6X CACHE DIAGNOSTIC MACY11 27(1006) @9=-FEB=77 153133 PAGE 82
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DOKKAR ,P11 07-FEB=77 11301 DYNAMIC TEST OF CACHE
4537 930116 076602 MED 3GET LOG INFORMATION
4538 $39120 0900102 «WORD LOADD
4539 930122 P198037 001162 xov RO, $REG2 $SAVE INFORMATION
4540 830126 766090 MED $GET LOG INFORMATION
4541 Q390130 980100 +WORD RJIAM
4542 $30132 932700 pI0400 BIT #400,R0 $ERROR IN BACKING STORE?
4543 030136 901492 BEQ Ti8L12 $BRANCH IF NO
4544 A30140 104001 ERROR 1 sERROR: UNEXPECTED PARITY ERROR IN BACKING STORE
4545 839142 900434 BR Ti8L1O $GO TO NEXT TEST
4546
4547 @30144 932737 000120 177744 T18L12t BIT #1080, 84EREG 7LOW BYTE PE?
4548 930152 001406 BEQ Ti8L13 $BRANCH IF NO
4549 830154 0876600 MED ;GET LOG INFORMATION
4550 0239156 P0a106 «WORD CcDL
4551 039160 910037 @01164 MOV R8,3$REG] 3$SAVE INFORMATION
4552 Q30164 104075 ERROR 78 sERROR: DYNAMIC TEST OF CACHE FAILED
4553 ? LOW BYTE PARITY ERROR
4554 N30166 POR422 BR TieL10 3GO TO END OF TEST
4555
4556 832170 032737 @002080 177744 T18L13t BIT #4200, 04EREG sHIGH BYTE PE?
4557 ©30176 931406 BEQ Ti10L14 ;BRANCH IF NO
4558 030200 076600 MED $GET LOG INFORMATION
4559 030202 9060106 «WORD CDH
4560 930204 019037 001164 MOV R@, S$REG3 $SAVE INFORMATION
4561 ©30210 104276 ERROR 76 $ERROR: DYNAMIC TEST OF CACHE FAILED
4562 H HIGH BYTE PARITY ERROR
4563 930212 o417 BR T16L10 3GO TO END OF TEST
4564
4565 $30214 Ti18L14¢
4566 930214 0876600 MED sGET TAG LOG INFO,
4567 930216 @00197 +WORD RTAG
4568 P39220 9OO300 SWAB RO sPUT TAG IN LOW BYTE
4569 830222 p42700 177400 BIC #177400, R0 $LOOK AT TAG ONLY
4570 9306226 910037 @91164 MOV RO, SREG) 3SAVE BAD DATA
4571 030232 104977 ERROR 77 sERROR: DYNAMIC TEST OF CACHE FAILED
4572 3 TAG PARITY ERROR
4573
4574 930234 905037 177572 T18L14: CLR sKT OFF
4575 030249 812737 920012 000010 MOV ;RESTORE TRAP CATCHER
4576 830246 085037 000012 CLR 12 sRESTORE TRAP CATCHER
4577 930252 912737 033142 p00lié MOV #$UPERR, 8#PVEC sRESTORE HANDLER FOR PARITY ERRORS
45786
4579
4500 JIRR SRR AR B RN R R RBRRREBR BN SRBE BB AR B RE R RR B AP B R RN B R R RRNRBRNRS
4581 s*TEST 37 TEST RETRIES TO BACKING STORE DONE ON CACHE PARITY TRAP
4582 1A
4583 124 THF JAMUPP ON CACHE PARITY ERROR BIT IS CLEARED AND
4584 ;#THE CACHE CONTROL REG IS TESTED TO CONTAIN THE CORRECT
4585 #VALUE, A CACHE LOC IS THEN WRITTEN WITH WRONG PARITY
4586 3*AND A TRAP 18 FORCED, THE LOC IS THEN REFERENCED TO SEE
::g; 3#1F IT STILL IS IN CACHE (RETRY DONE).
4589 IR R R BR R R F SRR PR BB ERE BB E R R RRER AR R ERERBRBRDERERBERRRRERRR RS
4590 9830260 912737 @0O214 177746 TST37: WOV #214,R3CCR ;CACHE OFF FOR SCOPE
4591 0390266 992004 SCOPE

4592 @3027¢ 812737 830524 ©01234 Mov #TST4?, SKTST sSAVE POINTER TO NEXT TEST 1F UNEXPECTED PARITY EFROR
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DQOKKAA P11

4593
4594
4595
4596
4597
4598
4599
4600
4601
4602
4603
4604
4605
4606
4607
4608
4609
4610
4611
4612
4613
4614
4615
4616
4617
4618
4619
4620
4621
4622
4623
4624
4625
4626
4627
4628
4629
4639
4631
4632
4633
4634
4635
4636
46137
4638
4639
46149
4641
4642
4643
4644
4645
4646
4647
4648
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230276
930304
830312
830320
930322
832330
830334
030342
¥30346

n3g3se

830354
830356
830360
830362
#30366
830370
830372

330374
830400
$30406
3304190

#30416
930424

930430
930432

930434
930442
930450
230456
930460

830462
8304790
830474
8390502
830504

f30504
230512

830516
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4649
4659
4651
4652
4653
46514
4655
4656
4657
4658
4659
4669
4661
4662
4663
4664
4665
4666
4667
4668
4669
4679
4671
4672
4673
4674
46753
4676
46717
4678
4679
4689
4681
4682
4683
4684
4685
4686
4687
4688
4689
4690
4691

4692
4693
4694
4695
4696
4697
4698
4699
4709
4701

4702
4723
4704

939524
930532
830534
830542
#30550
830556
730564
9308572
839574
930602
B3006084
830610
830614
830629
830626
830630
230636
039644
830646

830659
#30654
830660
830664
330672

BIV674
839792
n3a7r04
plO712
830720
n30724

12737
842737
832737
801045
812737
8B5837
812737
8085737
8PBA4S

862706

810046
876600
Bees22
852700
876600
9908222
812600

995737
833727
pB1236
912737

812737
924737

184110
890424

913737
812737
212737
104026
[[LLLRRY

812737
9059037
912737
104042

812737
204737

912737

930359
000200
0002090

000100
2600090

2000090
9600920

200004

108001

960000
177752

900214

env214
835134

177746
800214
200014

090214
0921160
060002

200214
835134

233142
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812737
890004
#12737
812737
832737
842737
833727
992404
833727
P03422
005737
805037
895737
933727
801022
212737
912737
134925
820412

BAs737
205037
2085737
833727
po1756

#12737
CLITOE]
p12737
812737
812702
912701

voB214

#30674
800200
230610
174000
801172

801172

902340
173340
802340
177752

202003
172340

902349
172348
282340
177782

200214

©¥31132
aNp209
a680Y»
292000

900114
177746
177746
177746

177746

200004

177746

177746

801160
177746
901162

177746

001162

177746

aee114
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177746
¥P1234
177746
pe1172
041172
202326

002340

200004

231160
Pn1162

200004

177746

901234
177746

MACY11 2
T37°

182

263

3se

T23L012

5333 PAGE 83

TEST RETRIES TO BACKING STORE DONE ON CACHE PAFITY TRAP

3SET UP FOR PARITY TRAP

sENABLE RETRIES

3WAS BIT CLEARED?

$BRANCH IF NO TO ERROR

sCACHE ON, WRITE WRONG PARITY, DO RETRIES
;WRITE WRONG PARITY

3WWP OFF

;FORCE TRAP

3REPORT ERROR IF NO TRAP

$RESTORE THE STACK

$SAVE R® FOR MED INST
3GET CONTENTS OF LOG REG

JENABLE ERROR LOG & LOG FIRST MODE -
s UNLOCK ERROR LOG

;RESTORE R@

$3SEE IF DATA IN CACHE
sHIT?

;GO TO END OF TEST IF YES
;CACHE OFF

;CACHE OFF IF ON
$GO PURGE CACHE

sERRORS RETRY TO BACKING STORE NOT DONE ON CACHE PARITY
360 TO END OF TEST

$SAVE BAD DATA

$CACHE OFF

$SAVE GOOD DATA

sERROR: CACHE CONTROL REG HELD WRONG DATA
3GO TO END OF TEST

3CACHE OFF
;SAVE ADDR, OF TESTED LOC
3SAVE ADDR. OF TESTED LOC

7(1006) P9=FEB=77 1
MOV #18,04PVEC
BIC #200,014CCR
BIT $200,@8CCR
BNE 24

MOV #100,94CCR
CLR @#BUFL

MOV #0,@¥CCR
TST @#BUFL

BR 38

ADD #4,SP

MOV RB,=(SP)
MED

.WORD  RLOG

BIS #100901,R0
MED

.WORD  WLOG

MOV (SP)+,R8
TST 4BUFL

BIT @4HMR, #HMR2
BNE T23L0Ot

MOV #214,03CCR
3RID CACHE OF BAD PARITY
MOV #214,03CCR
JSR PC, SWEEP
ERROR 118

BR T23L01

MOV @#CCR/ $REG1
MOV #214,84CCR
MoV #14,8REG2
ERROR 26

BR T23L01

MOV $214,83CCR
CLR $REG1

MOV #BUFL, $REG2
ERROR 42

sERROR: NO PARITY TRAP FROM LOC WRITTEN WITH WRONG PARIT

JRID CACHE OF BAD PARITY

MOV
JSR

MOV

#214,084CCR
PC, SWEEP

;CACHE OFF IF ON
3GO PURGE CACHE

$UPERR, 8¢PVEC $RESTORE PARITY ERROR HANDLER

i3
;+TEST 40

12

MACY11 2
T40

7(1006)

TEST DATO TO

#9=-FEB=77 1

178 LOC NOT WRITTEN IN CACHE AND 1/9

5:33 PAGE 84

TEST DATO TO I/@ LOC NOT WRITTEN IN CACHE AND 1/¢

tAd THE TEST INSTRUCTION ADDRESSES ARE FIRST EXAMINED TO
;#*DETERMINE IF THEY OVERLAP THE TEST LOCATION ADDRESS IN

IF THEY DO, THE TES
;#ADDRESS SPACE, A LOC IS PU
3#11 LEAST SIGNIFICANT ADDRESS BITS AS THE MEMORY MANAGEMENT

3#CACHE,

;*REG KI

PAR®,

A DATO I8 THEN

T IS RUN IN A NON OVERLAPPING
T IN CACHE WHICH HAS THE SAME

DONE TO KIPAR® AND THE LOC

3#IS CHECKED TO STILL BE IN CACHE,

JIeRERBRRRRRRN RN

TST40:

T19L02%
Ti9LO1:

T19Lo41

T19L833

MOV #214,0#CCR ;CACHE OFF FOR SCOPE

SCOPE

MOV #TST41,SKTST ;SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
MOV #20@,088CCR ;TURN ON ALL OF CACHE

MoV #$T19LA1,0#4TMPR ;SAVE ADDRESS OF TEST INSTRUCTION
BIC #174099,0#8THMP? ;LOOK AT ITS CACHE ADDRESS

cMp @#STMPO, #2326 $INSTRUCTION AT TEST LOC?

BLT T19L02 $BRANCH IF NO

cMP @¥STMPO, #2340 s INSTRUCTION AT TEST LOC?

BLE T19L83 ;BRANCH IF YES

TST 042340 $PUT TEST LOC IN CACHE

CLR @*KIPARD ;DO DATO TO I/0

TST er2340 sDATA STILL IN CACHE

BIT @¥HMR, $HMR2 JWAS IT A HIT?

BNE TST41 $3G0 TO NEXT TEST IF YES

MOV #3,8REGY $SAVE PHYSICAL ADDRESS HIGH

Mov $172340,8REG2 ;SAVE PHYSICAL ADDRESS LOW

ERROR 25 sERROR: DATO TO I/0 ADDRESS WRITTEN IN CACHE
BR TST41 33GO TO NEXT TEST

ST 812340 sPUT TEST LOC IN CACHE

CLR ##KIPARS 300 DATO TO I/0

TST er2340 ;DATA STILL IN CACHE?

BIT 88HMR, #HMR2 3STILL A HIT?

BEQ Ti9L@4 $BRANCH TO ERROR IF NO

SIRERABRARRRRAR B BRI RR RN

$#TEST 4
;e

1

TEST CONSOLE

L] A LOC IS PUT IN CACHE, C
;#A CONSOLE SWEEP IS INITIATED, THE LOC IS AGAIN REF=

3 #ERENCFD TO SEE IF IT WAS INVALIDATED (NOT A HIT), THIS
3#1S DONE FOR ALL OF CACHE,

$ #STARTE

sadl s 122222223 L4 ] -
INITIATED SWEEP INVALIDATES ALL CACHE

HECKED TO BE A HIT AND THEN

BEFORE THE CONSOLE SWEEP 1S

D, THE TEST LOC IS VERIFIED TO NOT OVERLAP THE

s #PROGRAM INSTRUCTION ADDRESSES IN CACHE, IF THEY DO, THE
;#TEST 1S RUN OUT OF A DIFFERENT ADDRESS SPACE,

3# RO CONTAINS THE ADDRESS UNDER TEST,

IR AR BN RARIREERRRRE BRI R RN ERERER
TST41: MOV #214,04CCR ;CACHE OFF FOR SCOPE
SCOPE
MOV ATST42,SKTST ;SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
MOV #200,e4CCR sCACHE ON
MOV #BUFL,R2 sINIT REG FOR TEST ADDRESS
MOV #2008,R1 sINIT LOOP COUNT

$DOES THE TEST ADDR OVERLAP THE SAME ADDR SPACE IN CACHE AS THE PROGRAM INSTKUCT



MD=11-DOKKA=A 11/6X CACHE DIAGNOSTIC MACY11 27(1806) 09-FEB=77 15133 PAGE 85

DOKKAA,P11 87-FEB=77 113101 T41- TEST CONSOLE INITIATED SWEEP ‘INVALIDATES ALL CACHE
4705
4706 830730 $10237 001172 T25LA4t MOV R2,8TMP9 3GET TEST ADDR.
4707 938734 612737 031606 091174 MOV #18,8THPL $GET PROGRAM TEST INSTRUCTION ADDR,
4700 30742 42737 174009 0901172 BIC $174000,8TMPE  ;CALC ADDRESSES CORRESP, CACHE ADDR
4709 830750 842737 174000 0081174 BIC 9174000,8TMP1  3CALC ADDRESSES CORRESP, CACHE ADDR
4719 038756 923737 001174 001172 cup $TMP1, $THPO ;D0 THE CACHE ADDRESSES OVERLAP?
4711 030764 101810 BHI 18 ;BRANCH IF NO
4712 #30766 $62737 000012 001174 ADD $#12,8THPL $CALC LAST PROG, TEST INSTRUCTION ADDR
4713 938774 B23737 001172 201174 cMp $TMPD, $TMPY ;DO THE CACHE ADDRESSES OVERLAP?
4714 831002 101415 BLOS T25L01 3BRANCH IF YES
4715 :
4716 931004 895012 CLR (rR2) | ;PUT THE DATA IN CACHE
4717 $31006 183
4718 931006 ©12700 V00260 MOV $200,R0 3SET BIT IN R6 FOR CONSOLE CACHE SWEEP
4719 9831912 9766080 MED ;CONSOLE CACHE SWEEP
4720 931014 000352 WORD  WINIT
4721 831016 PO5712 TST (R2) $SEE IF LOC STILL IN CACHE
4722 93120 833727 177752 000004 BIT @8HMR, #HMR2 sHIT?
4723 831826 001016 BNE T25L02 $BRANCH TO ERROR IF YES
4724 @31030 905722 T25L83: TST (R2)+ ;UPDATE ADDRESS
4725 931032 877142 508 Ri,T25L04¢ $BRANCH IF ALL CACHE NOT TESTED
4726 931934 888436 BR TST42 3160 TO NEXT TEST
4727
4728 $31036 005012 T25LO1: CLR (R2) $PUT DATA IN CACHE
4729 931040 012700 0008200 MoV #200,R0 3SET BIT IN R@ FOR CONSOLE CACHE SWEEP
4730 031944 976620 MED 3CONSOLE CACHE SWEEP
4731 931046 800332 «WORD  WINIT
4732 9031050 005712 TST (R2) $SEE IF LOC STILL IN CACHE
4733 931052 $33727 177752 200004 BIT @8HMR, #HMR2 $HIT?
4734 231060 PO1201 BNE T25L02 3BRANCH TO ERROR IF YES
4735 831062 990762 BR T25L03 3LOOK AT NEXT ADDRESS
4736
4737 831064 852737 000014 177746 T25L02: BIS #14,@8CCR 3CACHE OFF
4738 931072 0805037 001160 CLR $REG1 $SAVE FAILING ADDRESS
4739 931876 918237 921162 MOV R2,3REG2 $8AVE FAILING ADDRESS
4740 931102 912737 030730 901110 MoV #T25L24,8#sLPERR jINIT RETURN FOR ERROR LOOP
4741 P31110 104113 ERROR 113 3ERROR: ADDR, NOT INVALIDATED BY CONSOLE SWEEP
4742 831112 123727 001163 620003 CMPB @¥SERFLG,#3 SMORE THAN 3 ERRORS?
4743 831120 101004 BHI TST42 31G0 TO NEXT TEST IF YES
4744 831122 912737 000200 177746 MOV 4200, 0#CCR 3CACHE ON
4745 831130 000737 BR T25L03 $CONTINUE TEST
4746
4147 TIARRRERRERBER RN neu » - L]
4748 JTEST 42 TEST POWER UP INVALIDATES CACHE AND CLEARS CACHE CONTROL REG
4749 ;e
4750 s* THIS TEST IS ONLY RUN IF 8We7=1, THIS 1S BECAUSE
4751 ;#OPERATOR INTERVENTION IS NEEDED TO POWER DOWN AND THEN
4752 ;#UP THE MACHINE WHEN THE MESSAGE 1S TYPED ON THE TTY,
4753 3#IF¥ RUNNING UNDER APT AND 8Wo7m],THE PROGRAM ASSUMES
4754 3#THAT A UNIBUS EXERCISOR (M7855) IS5 AVAILABLE
4755 :#TO POWER DOWN AND THEN UP THE MACHINE,
4756 3#AFTER THE MACHINE HAS DONE THIS, THE CACHE CONTROL REG
4757 ;#1S EXAMINED TO HAVE BEEN PROPERLY INITIALIZED BY POWER
4758 s#UP, AFTER THIS ALL CACHE I8 REFERENCED, THERE IS A
4759 $#VERY HIGH PROBABILITY THAT CACHE WILL HAVE PARITY ERRORS
4760 ;#IF THE POWER UP FAILED TO SWEEP CACHE, ANY CACHE PARITY
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DOKKRA,P1t 07-FER=77 11351 T42 TEST POWER UP INVALIDATES CACHE AND CLEARS CACHE CONTROL REG
4761 3#ERROR THEREFORE IS REPORTED AS THE POWER UP FAILING TO
4762 3#INVALIDATE CACHE,IT SHOULD BE POINTED OUT THAT
4763 s#THE SWEEP MECHANISM IS CHECKED IN THE PREVIOUS TEST,THIS
4764 3#TEST VERIFIES THAT THE MECHANISM CAN BE INITIATED BY
4765 3 #THE POWER UP SEQUENCE,

4766 I

4767 ;#NOTE: IF MACHINE HAS VOLATILE MEMORY, THE SWITCH

4768 13 SETTINGS WILL HAVE TO BE RESTORED AFTER THIS TEST
4769

4710

4771 FINERBRRNBNES *RUE * *
4772 831132 0127)7 ©00214 177746 TST423 MOV #214,00CCR $CACHE OFF FOR SCOPE

4773 831140  20PRQ4 SCOPE

4774 931142 8127)7 ©31524 001234 MOV #T5T43, 8KTST 3SAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
4775 831150 832777 9808280 147756 BIT #5WB7, @SWR 3RUN THIS TEST?

4776 831156 PP1563 BEQ TST43 $3BRANCH TO NEXT TEST IF NO
4777 £31168 912737 031412 000114 Mov #T20LA1,@9PVEC SET UP FOR PARITY ERRORS
4778 $31166 P127)7T 031226 920024 MOV #T20L062,$#PWRVEC ;SET UP FOR POWER DOWN
4779 831174 212737 000314 177746 MOV #314,00CCR §SET ALL BITS IN CCR

4789 0931202 10573 801256 TSTB @#SENYV sRUNNING UNDER APT?

4781 831206 901404 BEQ 18 ;BRANCH IF NO

4782 031218 #12777 008022 147776 MoV #20, 0CREG2 3SET UP UBE TO POWER FAIL
4783 031216 809777 BR . 3WAIT FOR POWER FAIL

4784

4785 931220 194401 040628 1812 TYPE 1 M8G2 $POWER DOWN AND THEN UP
4766 @31224 880777 BR - 3WAIT FOR POWER DOWN

4787

4788 @#31226 012737 P31246 0A0024 T20L02: MOV #T20L63, 94 PWRVEC 3 SET UP FOR POWER UP

4789 931234 022626 cup (SP)+,(SP)e 3RESTORE STACK

4790 $31236 017737 147672 001172 MoV @SWR, $TNPO 3 SAVE (SWR)

4791 831244 200777 BR . $WAIT FOR POWER UP

4792

4793 031246 912706 991180 T28LRA3: MOV $STACK, SP ;RESTORE STACK

4794 831252 105737 901256 TSTB SHSENV sRUNNING UNDER APT?

4795 931256 201402 BEQ 18 ;BRANCH IF NO

4796 931260 905077 147730 CLR #CREG2 ;STOP UBE POWER FAIL

4797

4798 231264 913702 901172 183 Mov $TMPO, RG 3GET (SWR)

4799 931270 876629 MED ;RESTORE SWR

4800 831272 88226 JWORD  WSW

4991 31274 12701 177000 MOV # 1770006,R} sINIT DELAY

4802 931300 p12702 177490 383 Mov #177408,R0 3INIT DELAY COUNTER FOR TTY
4803 931304 963737 @68000 0862000 28: ADD ®#BUFL,@4BUFL  ;DELAY

4804 831312 905200 INC RO

4R05  ¥31314 8081373 BNE 28 3WAIT FOR TTY

4RD6 931316 PBS201 INC R1

4807 931320 @o1367 BNE 3s ;CONTINUE DELAY

4808 931322 813737 177746 001169 MOy @#CCR, $REG] $SEE IF CCR INITIALIZED
4809 031339 pO1491 BEQ T20LO4 $BRANCH IF CCR CLEARED

4810 831332 fva1a1 ERROR 181 sERROR: CACHE CONTROL REG NOT INIT BY POWER FAIL
4811

4812 ©31334 T20L04:

4813

4814 931334 ptevde MOV RO, ~(SP) ;SAVE RO FOR MED INST

4815 #31336 876600 MED sGET CONTENTS OF LOG REG

4816 ©31340 Q20022 «WORD RLOG
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DQKKAA,P11

4817
4818
4819
4829
4821
4822
4023
4824
4825
4826
4827
4828
4829
4830
4831
4832
4833
4R34
4835
4836
4837
4838
4839
4840
4841
4842
4843
4n42
4845
4846
4847
4r49
4849
4850
4051
4852
4853
4854
4855
4856
4857
4858
4859
4869
4861
4862
4863
4864
4865
4866
4867
4R68
4869
4R70
4871
4872

931342
931346
$31359
831352

931354
#31362
831366
831370
931372
831374
931402
831410

831412

931420
931422
931424
831426
831432
931434
#31436

831440
931444
931452
831454
931456
©31460
831464
¥31466
#31470
831472
931474
231500
831504
831506
831510
831514
P31516

¥31520
831522
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852700
876609
Pndv222
912600

912737
9t2781
895000
005720
877182
912737
812737
200445

852737

B1P046
876680
000022
052702
876600
800222
912602

211637
162737
822626
876600
pov1a0
832700
991415
876600
P01}
#e03a0
842700
812037
876600
890182
210037
104001
200726

124102
#90724

100001

200200
202000

933142

240364

AdoV1 4

100901

201164
200002

(L2

177776
801160

801162

177746

290114
200024

177746

601164
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4873
4874
4875
4876
4877
4878
4879
48890
4881
4882
4083
4R34
4885
4886
4887
4888
4889
4893
4891
4892
4893
4894
4R9S
4896
4897
4R98
4899
4990
49081
4902
4923
4984
4995
4906
4997
4908
4909
4910
4911
4912
4913
4914
4915
4916
4917
4918
4919
4929
4921
4922
4923
4924
4925
4926
4927
4928

931524
©#31532
n31534
631542
#3I1550
831552
#31556
831564
831570
931574
#31576
231602
831619
#3614
931620
$31622
831624

97-FEB=77 11301

812737
8oRe4
B12737
832777
021002
890137
912737
904737
9137002
LLLT-LA
812794
812737
fB5037
994777
PBBAYY
20D0e0
PRS2

903214

832240
000400

09322490
900200
334000
901212

a0e002
060002
#31622
147412

177746
©01234
147364

177746

831620

MACY1t 27(1006) 29-FEB=77 15:33 FAGE 87
' TEST POWER UP INVALIDATES CACHE AND CLEARS CACHE CONTROL REG

BIS $100001,R0 sENABLE ERROR LOG & LOG FIRST MODE
MED sUNLOCK ERROR LOG
.WORD  WLOG
MoV (SP)+,R0 ;RESTORE RO
MOV #2060, 89CCR 3 JAMUPP ON PARITY ERRORS
MOV #2089,R1 ;INIT LOOP COUNT
CLR RO sINIT ADDRESS
182 TST (RO)+ ;REFERENCE ALL CACHE LOC
S0B Ri,18 3LOOP TILL DONE
T20L06t: MOV SUPERR, M#PVEC  ;RESTORE PARITY ERROR HANDLER
MoV #SPWRDN, P#PWRVEC RESTORE POWER FAIL HANDLER
BR TST43 $3GO TO NEXT TEST
T20L61t BIS #14,09CCR sCACHE OFF TO STOP FURTHER PARITY ERRORS
MOV R@,=(8P) ;SAVE R® FOR MED INST
MED ;GET CONTENTS OF LOG REG
«WORD  RLOG
BIS 1100001, R0 sENABLE ERROR LOG & LOG FIRST MODE
MED sUNLOCK ERROR LOG
.WORD  WLOG
MOV (8P)+,RO sRESTORE R#
MoV (SP)y $REG] $GET PC+2 OF ERROR
SUB #2,$REG3 3SAVE PC OF ERROR
cup (8P)+,(8P)¢ sRESTORE STACK
MED 3GET LOG INFORMATION
«WORD  RJAM
BIT #4900, RO sERROR IN BACKING STORE?
BEQ T20L0S $BRANCH IF NO
MED 3GET LOG INFOR FOR PHY, ADDR, A17,A16
.RORD  RSER
SWAB RO ;PUT PHY, ADDR A17, A6 IN LOW BYTE
BIC #177776,R0 $ONLY LOOK AT A17, Al6
MOV RO, $REG) 3 SAVE ADDRESS
MED 3GET LOG INFORMATION
.WORD  LOADD
3% R@, 8REG2 :SAVE INFORMATION
ERROR 1 ;UNEXPECTED PARITY ERROR IN BACKING STORE
BR T20L26 ;G0 TO NEXT TEST
T20L85: ERROR 102 $ERRORt POWER UP FAILED TO INVALIDATE CACHE
BR T20L26 3GO TO NEXT TES?T

H ,..OI'O'Q..CC"il..""'..".'.&’0".‘.'...'."i"ﬁlb....lﬂl.i'.

$THE FOLLOWING TESTS ARE RUN ONLY IF SWo8=1 AT THE
sBEGINNING OF THE PROGRAM, AND THE NPR DEVICE WAS SELECTED.
s THESE TESTS USE DATA SUPPLIED BY THE USER WHEN THE PROGRAM
315 STARTED TO SETUP VARIOUS CONTROL REGISTERS TO RUN THE
3NPR DEVICE, CREG) ALWAYS CONTAINS THE DEVICES GO ADDRESS,
sEAD CONTAINS THE DEVICES ERROR REG ADDRESS, IVEC CONTAINS
$THE DEVICE’S INTERRUPT VECTOR (IF USED), SETUP CONTAINS THE

MACY11 27(1006) P9=-FEB=77 15333 PAGE 88
T42 TEST POWER UP INVALIDATES CACHE AND CLEARS CACHE CONTROL REG

;ADDRESS OF THE DEVICE’S HANDLER AND THE REMAINING CREG2=5
;CONTAIN VARIOUS CONTROL INFORMATION NEEDED FOR THE PARTICULAR
3DEVICE USED, THE SETUP HANDLERS ARE USED TO INITIALIZE THE
sDEVICE TO DO NPR DATOS TO THE STARTING ADDRESS FOLLOWING

3 THE SUBROUTINE CALL,

11 * *Ean * - »

Jieen LAl RN BRBBRURBERURRRERRRR RN
3#TEST 43 TEST NPR DATO INVALIDATES CACHE FOR PHYSICAL ADDRESS BITS A1-31@
,’

s®  THIS TEST 1§ ONLY RUN IF 8Wo8s1, THE PREVIQUSLY SEL=
;#ECTED DEVICE 18 SETUP TO DO NPR DATO’S TO ADDRESSES IN
3#A 1K BUFFER AREA, ON THE FIRST PASS A °1° IS FLOATED

3# THROUGH THE ADDRESS LINES A1=-A16, AT EACH BIT POSITION,
3#*THE LOC 1S PUT IN CACHE AND THEN A NPR DATO IS5 DONE TO
J#THAT LOC, A MINIMUM TIME IS THEN WAITED TO ALLOW THE
;#SLOWEST DEVICE SELECTABLE TO FINISH ITS TRANSFERS. THE
;#LOC IS THEN CHECKED TO BE A MISS,

;# FOR THE SECOND PASS, A “9° IS FLOATED THROUGH ADDRESS
;#BITS A1-A18 AND THE SAME PROCEDURE IS REPEATED, BEFORE
s#THE DEVICE®S GO BIT IS SET, THE TRANSFER ADDRESS IS CHECKED
;#TO SEE IF IT OVERLAPS THE INSTRUCTION ADDRESS IN CACHE,
;#IF IT DOES, THE INSTRUCTIONS ARE EXECUTED OUT OF A NON
;#OVERLAPPING ADDRESS SPACE.,

:# RO CONTAINS THE DEVICES GO ADDRESS

3# R1 CONTAINS THE PASS INDICATOR

3% R2 IS THE DELAY COUNTER

1A R3 CONTAINS THE TRANSFER ADDRESS

:* R4 USED TO CALCULATE NEXT TRANSFER ADDRESS

IR RPN EBRRR BB RRR balod
TST43: MOV #2414, 83CCR $CACHE OFF FOR SCOPE
SCOPE
MoV #TST44,8SKTST sSAVE POINTER TO NEXT TEST IF UNEXPECTED PARITY ERROR
BIT #5WP8, @SWR sNPR DEVICE AVAILABLE?
BNE 18 ;BRANCH IF YES
JMP @¥TST44 ;NO GO TO NEXT TEST
1s: MOV #200,23CCR ;CACHE ON
JSR PC,VEC 3SEE IF UBE NEW USED AND SETUP INTERRUPT VECTOR
MOV CREG1,RQ 3GET DEVICE’S GO ADDRESS
CLR Ri ;CLEAR FLAG FOR PASS 1 (FLOAT i PATTERN)
MOV #2,R4 sINIT REG FOR ADDR, CALC,
MOV $BUFL+2,@#ADD1L ;INIT ADDRESS LOWER FOR TEST
CLR @#ADD1H sINIT ADDRESS HIGHER FOR TEST
T21L89: JSR PC,@SETUP ;SETUP DEVICE TO DO NPR DATO TO FOLLOWING ADDRESS
ADDIL: . WORD [ ;TEST ADORESS LOWER 16 BITS
ADDiH: .WORD 92 $TEST ADDRESS UPPER 2 BITS
CLR R2 $INIT R2 FOR TIME DELAY COUNT

3JFIND OUT IF THE TEST INSTRUCTION ADDRESS IN CACHE

;OVERLAP THE XFER ADDRESS IN CACHE, [IF THEY DO, USE THE

sTEST INSTRUCTIONS AT NON OVERLAPPING ADDRESS, THIS IS TO
SENSURE THAT A MISs IS DUE TO A INVALIDATE RATHER THAN

sTHE TEST INSTRUCTION SWAPPING OUT OF CACHE THE XFER LOCATION,



MD=11-DQKKA=A 11/6X% CACHE

DOKKAA,P11

4929
4939
4931
4932
4933
4934
4935
4936
4937
4938
4939
4940
4941
4942
4943
4944
4945
4946
4947
4948
4949
4950
4951
4952
4953
495¢
495S
4956
4957
4958
4959
4960
4961
4962
4963
4964
4965
4966
4967
4968
4969
4970
4971

4972

4973
4974
4975
4976
4977
4978
4979
4989
4981
4982
4983
4984

831626
831634
$31642
831650
931656
#31664
$31666
031674
831702
831704
831710
31712
831720
831722
831724
831726
831730
#31732
831740
831742
831746
831750
831752
231754
831760
$31762
831764
831770
831776

832000
¥32004
932010
832014
032022

832024
932030
032032
932034
232049
p32044¢
n32050
832056

832060
932066
832070
832076
#32104
832118

932112
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$13737
842737
212737
042737
923737
9902407
862737
823737
8n3583
813703
821313
833727
891514
805218
205202
801376
#65713
833727
8081117
805777
109514
905701
881024
832704
o007
806304
610437
252737
200726

852701
812724
810437
852737
pOO6T4

822704
201443
$06204
952794
842704
8108437
952737
209656

822737
8n1064
8131737
962737
0850877
809453

813793

831620
174000
831712
174000
821172

200022

@01172 .

831620
177752

177752
147262

VY2080

831620
960000

200001
@91776
931620
260000

883776

802000
200001
231628
Poaoee

9340246
891226

200002
147062

831620

DIAGNOSTIC

001172
801172
9061174
en1174
261174

8e1174
901174

000004

200004

n31620

931620

031620

901232

201172
291172
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4985
4986
4987
4988
4989
4990
4991
4992
4993
4994
4995
4996
4997
4998
4999
5000
5001
5092
5003
5004
5005
50086
5007
Sees8
5809
5g10
5811
5A12
5013
5014
501S
5816
5817
5218
5019
5a2¢
5021
5022
5023
5024
5025
5026
5027
50828
5029
5030
5031
5032
5033
5034
5035
5036
5037
5038
5739
5040

832116
832120
$32126
#32130
832132
f32134
832136
932140
¢32146
832158

832182
832169
832166
932174
932176

832200
932296
832214
832222
832226
232230
832232
832234
#32236

7932242
932246

@7-FEB=77 11:01

821313
833727
ant41y
295210
825202
@01376
805713
933727
901014
pBA6T74

912737
p13737
913737
184043
920730

912737
913737
£13737
805777
100902
104103
800712
104104
980710

812737
BA20A4

177752

177752

931614
931622
231622

831614
931622
031620
147002

#0214

000004

200A04

#1110
801160
801162

8031110
801160
eo1162

177746
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T43" TEST NPR DATO INVALIDATES CACHE FOR PHYSICAL ADDRESS BITS Ai-Al®
MoV ADD1L,$TMPO $GET XFER ADDRESS
BIC $#174000,8TMP8  ;CALC ITS CACHE ADDRESS
MoV #T21L@1,8TMPL  ;GET TEST INST ADDRESS
BIC #174000,8TNP1  ;CALC ITS CACHE ADDRESS
cwue $TMPB, $ TMPY ;DOES XFER ADDRESS OVERLAP TEST INST?
BLT T21L02 ;BRANCH IF NO
ADD #22,8TMP1 3GET ADDRESS OF LAST OVERLAPPING TEST INST,
cMp STMP@, $TMPY ;DOES XFER ADDRESS STILL OVERLAP TEST INST? )
BLE r21L03 3BRANCH IF YES TO TEST INST, AT DIFFERENT CACHE ADDRESS
T21L@2: MOV ADD1L,R3 ;GET XFER ADDRESS
cup (R3), (R3) ;MAKE XFER ADDRESS A HIT
T21L81: BIT @FHMR, SHMR2 $MAKE SURE ITS IN CACHE
BEQ T21L04 3BRANCH IF NO TO ERROR
INC (RO) $SET DEVICES GO BIT TO START DATA XFERS
183 INC R2 JDELAY TILL THE SLOWEST DEVICE -
BNE 18 sHAS FINISHED ITS XFERS
187 (R3) $SEE IF NPR DATO HAS INVALIDATED THE XFER ADDRESS IN CAC
BIT @AHMR, $HMR2 sLOC NOW A MISS? (CACHE INVALIDATED?)
BNE T21L0S ;GO REPORT ERROR IF LOC A HIT
T21L11: TST @EAD $SEE IF DEVICE HAD AN ERROR
BMI T21L05% ;REPORT DEVICE ERROR IF YES
TST Ri 3PASS 1?
BNE T21L07 sBRANCH IF NO
BIT #2000,R4 sLAST FLOAT 1 PATTERN USED?
BNE T21L08 sBRANCH IF YES
ASL R4 $GENERATE NEXT FLOAT 1 PATTERN
MOV R4,ADDIL ;SAVE ITS LOWER BITS
BIS #BUFL,ADD1L ;SET ITS HIGH BITS SO ITS IN TEST BUFFER
BR T21L09 3GO TEST IT
T21L0683 BIS #1,RL 3SET FLAG FOR PASS 2 TO INDICATE FLOAT @ PATTERN
HOV 11776,R4 sINIT REG FOR TEST ADDR, CALC.
MoV R4,ADDIL 3SAVE LOWER TEST ADDR,
BIS #BUFL, ADDIL 3MAKE SURE ADDR, IN TEST AREA
BR T21LE9 360 TEST IT
T21L87: CMP $3776,R4 $AT LAST FLOAT @ PATTERN?
BEQ T21L10 $BRANCH IF YES TO END OF TEST
ASR R4 3GENERATE NEW TEST ADDR.
BIS #2000, R4 SMAKE IT A FLOAT @ PATTERN
BIC #1,R4 $JMAKE IT A WORD ADDR,
MOV R4,ADDIL $SAVE LOWER TEST ADDR,
BIS $BUFL,ADDIL $MAKE SURE ADDRESS IS IN TEST BUFFER
BR T21L09 3GO TEST IT
T21L108 CMP #$HUBEN, SETUP $NEW UNIBUS EXERCISOR USED?
BNE TST44 3 1BRANCH TO NEXT TEST IF NO
MOV IVEC,$TMP® $GET UBE INTERRUPT VECTOR
ADD $2,9TNPO $AND RESTORE
CLR e8TMPY s THE TRAP CATCHER
BR TST44 3360 TO NEXT TEST
$TEST INST TO TEST XFER ADDRESSES WHICH OVERLAP TEST CODE
T21L038 MOV ADD1L,R3 3GET XFER ADDRESS
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T43 TEST NPR DATO INVALIDATES CACHE FOR PHYSICAL ADDRESS BITS Al=At@
cMp (R3), (R3) 3MAKE ADDRESS A HIT
BIT @#HMR, $HMR2 $MAKE SURE ITS IN CACHE
BEG T21L04 ;BRANCH IF NO TO ERROR
INC (R@) 3SET DEVICES GO BIT TO START DATA XFER
182 INC R2 sDELAY TILL THE SLOWEST DEVICE
BNE 18 3HAS FUNISHED ITS XFERS.
18T (R3) ;8EE IF NPR DATO HAS INVALIDATED XFER ADDR, IN CACHE
BIT S#HMR, $HMR2 3I8 LOC NOW A MISS? (CACHE INVALIDATED?)
BNE _  T21L0S 3GO REPORT ERROR IF LOC A HIT
BR T21L11 $CHECK FOR DEVICE ERROR
T21L843 MOV 9T21L09, #8$LPERR ;SET UP RETURN FOR ERROR LOOP
MOV ADD1H, $REGY $SAVE “BAD’ ADDRESS
MoV ADD1L, $REG2 3SAVE °BAD’ ADDRESS
ERROR 43 $ERROR$ ADDRESS COULD NOT BE MADE A HIT
BR T21L10 3GO TO END OF TEST
T21LOSt MOV #T21L@9,9#sLPERR ;SET UP RETURN FOR ERROR LOOP
MOV ADD1H, $REGY $SAVE BAD ADDRESS
MoV ADD1L, $REG2 3SAVE BAD ADDRESS
TST SEAD 3DID DEVICE HAVE ERROR?
BPL 18 3BRANCH IF NO
ERROR 183 ERROR: OEVICE FRROR BIT SET WHEN DOING DATO TO ADDRESS
BR T2{L10 $3GO TO END OF TEST
1832 E<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>