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This program detects and isolates VAX 11/750 memory subsystem
failures. It is a macro level program which runs under the

VAX-11 Diagnostic Supervisor. It is intended for use only
VAX 11/750 system. The diagnostic consists of the fol
tests:

b

. Memory Map Verification Test
. Data Bus Test

. Row Select Bus Test

. Address Bus Test

. ECC Logic Test

. CSRO Test

. Bootstrap Rom Test

w ~N o0 b WN

. CPU Lost Error Test
9. CPU XB Error Bit Test
10. Moving Inversions (MOV]) Test
11. MOV] with Manual Array Select
12. Memory Quick Verify Test
Th's program is tailored strictly for the VAX 11/750

on a
fowing

memory

subsystem, which consists of memory controller modules

(L0011,L0016,L0022) and from 1 to B8 memory array modules.
array modules may be either 256kb, 1024kb, or 4Mb.

The 128kb is not supported in this wversion of ECKAM.
program will run with the L0011, L0016, or L0022 contr
This version of ECKAM supports the 4Mb and 1024kb arrays
the L0022 controliler is present. When a mixed configurat
used, the 4Mb arrays must be inserted consecutively starti
the first slot next to the controller. If used with the

both 256kb and 1024kb arrays can be wused. If wused wit
L0011, only 256kb arrays can be used. If a mix configurat
used, 1024kb arrays MUST be inserted first starting wit
first siot next to the controller. It should also be note
array testing (tests 10, 11, and 12) begins testing 1 page
boundary aligned) above the space allocated by the Dia

Supervisor. f in doubt of the reliability of this porti
memory, @ manual swap of the array cards, to a highe
should be made. The first printout of the array under

(test 10, 11, 12) will tell you where testing had begun.

The

The
oller.
when
ion 1S
n in
L0016,
h the
ion 1s
h the
d that
(row
nostic
on of
r siot
test,

Fiche 1 Frame F1

Sequence 5




17-ECKAN-3

2

G 1

.2 Document 13-MAY-1987
Page 4
NOTE
256kb arrays = MB8728
1024kb arrays = MB8750
4Mb arrays = M7199
HARDWARE REQUIREMENTS

VAX-11/7/750 Processor
512kb of memory
Console terminal
Load device

SOFTWARE REQUIREMENTS

The VAX-11/7/750 Diagnostic Supervisor must be loaded.

PREREQUISITES

EVKAA Hardcore Instruction Test and EVKAB/EVKAC Cluster
Exerciser must run successfully.

Successfu! operation of this program requires that the Ilowest

256kb of memory s usable. That is to say, that there are no
so id, uncorrectable errors in the lowest 256kb.

LOADING AND STARTING

Load the Dizgnost c Supervisor by typing the following command
on the con- scle:

>>> B DDAD ! Boot the Diagnostic Supervisor from the TUSB

or:

»>>»> B/10 XXYn ! To boot the Diagnostic Supervisor from the selected
device.

The Supervisor takes a few seconds to init'alize, and then
outputs the prompt

DIAGNOSTIC SUPERVISOR. 2Z-ECSAA-V6.X-YYY DATE

Fiche 1 Frame G1

Sequence 6




l1-ECKAM-3.2 Document 13-MAY-1987 Fiche 1 Frame HI1 Sequence 7
Page 5
DS»
on the <console. The program may be run in various
configurations. To start the program in its default

configuration, simply type

DS> SET TIRACE] <CR>
DS> RUIN] ECKAM <CR>

The square brackets mean that the enclosed characters are
optional. Thus, SET T may be typed instead of SET TRACE if it
is desired. By setting the trace flag, the title of each test
is typed on the console as each one starts.

The tollowing is a typical example of what will be displayed on
the console in a normal, error-free pass:

. PROGRAM: ECKAM-REV. X.YY MS750 MEMORY DIAGNOSTIC., REV X.YY, 12 TESTS.

Tt redeResRRtE R RRRARRNOORSRSRRORACRRCOTRRCRRRRRRRRERRCRRACOROORCRCOGOORTSEHR

WARNING: DIAGNOSTIC DEFAULTS TO AN EXHAUSTIVE RUN.
FOR A QUICK VERIFY OF THE MEMORY,TYPE CTRL C AND
ABO. WHEN RETURNED TO DS PROMPT, SET FLAG QUICK
AND RESTART THE PROGRAM.

NOTE ALSO., ONLY MEMORY ABOVE THE DIAGNOSTIC
SUPERVISOR 1S TESTED. ARRAY + ROW UNDER TEST
PRINTOUTS IN TESTS 10, 11, AND 12 WILL INDICATE
WHAT'S BEING TESTED.

tserseteestrRRRERRRRRROROQORRRERRRRRRRARNRERNROERERRORAEY

HIGHEST LONGWORD ADDRESS IS 0007FFFC(X)
TEST 1: MEMORY MAP VERIFICATION TEST
MEMORY MAP VALID: 0000000FC(X) FOR: L0011 CONTROLLER

SLOTI[O0]) IS A 256KB ARRAY
SLOTL1) IS A 256KB ARRAY
SLOT(2] IS EMPTY
SLOT(3] IS EMPTY
SLOT(4) IS EMPTY
SLOTIS5]) IS EMPTY
SLOT(6) IS EMPTY
SLOT(7) IS EMPTY
TEST 2: DATA BUS TEST
TEST 3: ROW SELECT BUS TEST
TEST 4: ADDRESS BUS TEST
TEST 5: ECC LOGIC TEST
TEST 6: CSRO TEST
TEST 7: BOOTSTRAP ROM TEST
TEST B8: CPU LOST ERROR TEST
TEST 9: CPU XB ERROR BIT TEST
TEST 10: MOVING INVERSIONS TEST
ARRAY[1] SINGLE BIT ERRORS:
ROW 0 0
ROW 1 0
ROW 2 0
ROW 3 0
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THERE WERE NO CORRECTABLE ERRORS
TEST 12: MEMORY QUICK VERIFY TEST (aborted)
. END OF RUN. 0 ERRORS DETECTED. PASS COUNT: 1.

Test 1 gives a configuration of the memory subsystem. The
memory subsystem hardware shou!d agree with this printout. Test
10 lists statistics of single bit errors for each 64kb, 256kb or
1024kb row of each array under test. Any double bit error will
be reported explicitly. To manually select array cards to test,
after the program is loaded type

DS> ST/SEICTION):(MANJUAL <CR>

The program will then ask for the low array board number and the
h'gh array board number to test. If any single bit errors are
detected. invoking the SUMMARY section will print the failing
page address and bit number of the first 255 errors. If more
than 256 single bit errors are detected, a message will be typed
‘ndi cating that the error log is full. At this point the test
will abort the program.

DS> SUMIMARY)

DS> SET FLAG QUICK <CR> Initiates the Quick Verify section. A 1|

tests wil! run with the exception of the Moving Inversions (test 10).
Test 12 (Memory Quick Verify YTest) will run instead. This test was
designed to detect any GROSS memory errors.

RUN TIME: Test 10 Moving Inversions will take approximately 10

m nutes per 256kb array, 45 minutes per 1024kb array, and 3

hours per 4Mb array. This test was design to detect any

intermittent memory errors.

Test 12 Memory Qu' ck Verify Test will take approximately 15
seconds per 256kb array, 1 minute per 1024kb array, and 3 hours
per 4Mb array.

PROGRAM DESCRIPTION

To understand the test algorithms in this program, it is
necessary to understand the organization of a3 memory made up of
semiconductor RAM chips. It is recommended that the user read
the hardware manual describing the VAX 11/750 memory subsystem
for detaiis of the subsystem organization. However, a brief
giscussion of the VAX 11/750 subsystem will be given here.

The 256kb module (MB728), the 1024kb array (M8750), and the 4Mb
array (M7199) are both organized in four rows of 39 RAM chips.
Each RAM chip is, respectively, 16k(256kb array), 64k(1024k), or
256k(4M) by 1 bit in size. Thus, there are a total of 156 RAM
ICs per array module.

Fiche 1 Frame I1
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Each row consists of one longword (four bytes of data) and 7
ctheckbits for the ECC logic. 19 bits are necessary to address
any g.ven 256kb array , 21 bits for 1024kb arrays, and 23 bits
for 4Mb arrays. The lower 14 bits give the address inside any
row for 256kb array, the lower 16 for 1024kb arrays, and the
lower 18 for 4Mb arrays. The upper 5 bits provide the row
selection. Row Size would be 64kb or 10000Chex) for 256kb
arrays, 256kb or 40000Chex) for 1024kb arrays, or 1024kb (100000
hex) for 4Mb arrays . There are 32 possible rowsS Iin 3 maximum
gonfég?ration sub-system (four rows per board times eight
oards).

The 14/16 bit address bus is routed to each chip in para'lel, as
is the 32 bit data bus and 7 bit ECC bus. The row select lines
are routed in parallel to each chip, but go to different pins on
different chips.

Therefore, there are three distinct buses: the data bus, the
row select bus. and the address bus. Typically, a failure on
one of these three buses will appear as though a great many RAMs
are failing. It is therefore desirable to test these buses
before testing any individual RAM chips. Unfortunately, a
s ngle failing RAM could cause a test of one of the buses to
fail, providing misleading results. This diagnostic employs
a gorithms which ignore individual RAM faults when testing the
buses so that faults on array boards can be isolated reliably
and automatically.

6.1 Test 1: Memory Map Verification Test

In this test the memory map (bits <«15:00> of Control and
Status Register 2) is verified. The memory map consists of 8
2 bit cells, each of which contains a code representing the
contents of each of the eight array slots of the memory
subsystem backplane. The map code differs for L0016
controllers, because half-populated (128kb) boards are illegal
due to design differences of the M8750 array. The map code
for the L0022 differs becuase it does not support 256kb
arrays. This test will determine what type of controller s
present and take the appropriate action. The test aiso checks
the max longword address found by reading memory, to the max
longword address found as indicated by the map in CSR2. It

they disagree a hard error will occur. The code for the
L0011, LOO1%, and L0022 is as folicoks.
LOO1Y:
1 - half populated (128kb), is no longer supported
2 register error
3 - 256kb array
0 empty

Fiche 1 Frame Ji
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LOO16:

register error
1024kb array
256kb array
empty

O WA —

L0022:

empty

4Mb array

1Mb array
register error

W — o
TN TN T

For example, a L0016 with a 1024kb array in slot 0, and a
256kb array in slots 1 and 2, and the rest of the slots empty
would be ind cated by the following map:

CSR 2
|15 14|13 12|11 10|09 oe|o7 oslos 04|o3 02|01 ool
|00|oo|oo|oo|oo|11|11|1o|

Test a gorithm:

The register is scanned 2 bits at a time, starting at
cetl 0. An error is caused by any 3 following a 0 or
1.0or any 2 following any 0, or 3.

The contents of the map are always printed whether
there were any errors or not.

.2 Test 2: Data Bus Test

In this test the data bus is checked for bits stuck at one,
stuck at =zero, and shorted together. The test ignores
individual RAM faults. The reason for this is that at this
time we are only interested in the the data bus. Stuck or
shorted RAMs will be detected in a later test. This
partitioning of the tests is necessary to provide automatic
fault isolation.

Test algorithm:

1. HWr'te a pattern of all zeros to the longword 0 of
each row.
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2. Read bit zero of each written longword and store its
value.

3. Hr'te a pattern of all ones to longword 0 of each
row.

4. Read bit zero of each written longword and store its
value. Check that bit 0 of the written longword is
able to toggle (change state from 0 to 1). If b't 0
never toggles, then bit 0 of the data bus is stuck.

5. Repeat steps 1 through 4 for bits 1 through 31 of
the data bus.

NOTE

Note: This test uses the smallest of
the rows (64k boundar es) for test
algorithms.

The algor thm for this test is based on an idea by Srini, from
his paper, Fault Location in a Semiconductor Random-Access
Memory Unit, [IEEE TRANSACTIONS on COMPUTERS, Vol. C(-27, No.
4, Apr’l, 1978.

.3 Test 3 Row Select Bus Test

In this test the row select (bank select) is checked for stuck
at zero or one fau!ts. The memory array boards are organized
‘n rows of 39 16k by 1 bit Ram Ic's. These Rams are either
16kb, 64kb, or 256kb depending upon the array type. Each row
(bank) is either 64kb (10000 hex), 256kb (40000 hex), or 1024
(100000 hex) in density. The address selection circuit of the
memory controlier applies INT BUS MA «15:14> to the row select
circuit of the memory array. The row select circuit decodes
INT BUS MA «15:14>, thus generating the row address strobes
RAS SEL <A:D> L which selects one of the four banks of rams.
I[f there is a stuck or shorted bit in the row select it would
show up as a dual addressing syndrome. For instance, consider
the case of row select 0 stuck at 2zero. Writing a wunique
pattern to address 0, row 0 (the 24 bit CMI address would be
000000), and then writing a second unique pattern to address
0, row 1 (CMI address 010000) would overwrite the first
pattern. One way of detecting a stuck or shorted bit in this
bus would be to write unique patterns in the same 14/16 bit
address of each row, and then verify that all of the wunique
patterns were intact. A convenient set of patterns would be
the sequence 0, 1,2, 3,

Fiche 1 Frame L]
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Assume in the following table for a 256kb array that row
select bus bit 2 is stuck at zero:

Row Select Bus CM]l Address Data Hritten Data Read

(binary) (hex) (decimal) (decimal)
00000 000000 0 2
00001 010000 1 3
00010 020000 2 2
00011 030000 3 3
00100 040000 4 6
00101 050000 5 7
00110 060000 6 3
00111 070000 7 7
11110 1E0000 30 30
11111 1F0000 31 31

What is occurring here is that whenever any address with row
select bit 2 asserted is accessed, the address actually
accessed i, that address with bit 2 at zero. Therefore, when
a 2 wWas wWritten into location 20000 (hex), it was really
written into location 000000 instead, thus overwriting the 0
that was originally there. And when a 3 was written into
location 30000 (hex), it was really written to location 10000
(hex), thus overwriting the 1 that had previously been written
there (and so on).

The trouble with using the simple sequence 0, 1, 2, ... is
that a faulty RAM chip might cause the results of the test to
be misleading. Therefore, to make the test insensitive to RAM
faults, the wvalues 0, 1, 2, ... are encoded into an
error correcting code. In this test (and in the follow ng
test) a Reed-Muller (32,8) <code is employed. This code
provides for a Hamming distance of 7 between codewords. Thus,
the test tolerates a maximum of 6 faulty RAMs without
invalidating the test results.

Test algorithm:

1. HWrite a unique code word in each row (bank) of all
present arrays under test. The code word is the
boolean product of the row number and a Reed-Muller
code word of (32,6). The assignment of the codeword
to a to a row (bank) is arb trary.

2. Read each word written in step 1, and decode them.
A stuck or shorted row select bit will be indicated
if the decoded word does not match its 'ndexed
value.

Fiche 1 Frame M1
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.4 Test 4: Address Bus Test

In this test the address bus is checked for bits stuck at one,
stuck at Zzero, and shorted together. Each row of an array
board consists of 39 16k by 1 bit for 256kb arrays, 64k by 1
for 1024kb arrays, or 256k by 1 for 4Mb arrays, of
semiconouctor RAMs. A fourteen/sixteen bit address bus runs
in parallel to all of the RAMs in a row. To ascertain there
are no problems with the address bus, a scheme similar to that
of Test 3 is employed.

Test algorithm:

1. Hrite a unique pattern into each location of the
address sequence 0, 1, 2, 4, 8, ..., 16384 for 16k
rams, 65536 for 64k rams, or 262144 for 256k rams of
each row of all present arrays. The patterns are
Reed-Muller (32,6) codewords representing the values
in the sequence 0, 1, 2, 3, .

2. Read each word written in step 1 and decode. A
stuck or shorted address bit will result in a
mismatch of the decoded word and its expected value.

This test tolerates a maximum of 6 RAM failures per row
Wwithout 'nval 'dating the test results.

.5 Test 5: ECC Logic Test Functional Description:

In this test the ECC logic is functionally verified.

Test a gor thm:

1. Check first that the diagnostic bits ECC Disable
Mode, Page Mode, Diagnost c Check Mode, and Enable
lnt?rrupt which are all in CSR1, are not stuck at 0
or 1.

2. Next, check that page mode works. To do this, we
put the <controller in ECC Disable Mode and Page
Mode, write 3 location in the given page wWith a
pattern. This stores the check bits into
CSR1<06:00>. The check bits are read back again,
check'ng that they are as expected. Now turn off
Page Mode and read the check bits in CSRI. With
page mode off, the pattern will change with any read
from memory, including an instruction-stream fetch.

Fiche 1 Frame NI
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Determine if disabling single-bit error reporting
Wworks. Turn off the report single-bit error bit in
CSR1. Force a single-bit error, as in step 5.
Check that no interrupt occurred, and that the
single-bit error flag did not set in CSRO.

Write a series of patterns into memory in ECC
Disable Mode. For each write, check the contents of
CSR1¢6:0> (the check bits). Read each location, and
verify the check bits for each read cycle. The
patterns are chosen to verify each gate in each
checkbit generator.

Put the controller into ECC Disable Mode and write a
pattern into memory. This stores the generated
checkbits into CSR1. Turn off ECC disable Mode and
Wwrite a new pattern into the same location (the
pattern is chosen to simulate a single bit error in
the first pattern written). Put the controller into
Diagnostic Check Mode and read the pattern. This
should cause the correctable error flag to set, and
the page address of the error to be logged. Check
that the error syndrome is correct. Check also that
the failing bit was corrected. Check also that bit
0 in the CPU BUS ERROR register sets. Repeat for
all 32 bits for a one and a zero.

Turn off Diagnostic Check Mode, and write a third
pattern into the same location which will cause a
double bit error when Diagnostic Check Mode s
turned on again. Check that the uncorrectabile error
ftag is set, and that the error is properly logged
in CSRO. Check that the error syndrome is correct.
Check that memory did not change.

With the uncorrectable error flag still set, force
an additional error in a different page and check to
see if the wuncorrectable error, information lost
flag is set. Check that the page address did not
change. Also check that BUS ERROR REGISTER has the
LOST ERROR bit set (bit 1).

Force a single bit error , as in step 5, with the
single bit error interrupt enabled. Check that the
ynterrupt occurred.

Determine if disabling single bit error reporting
also inhibits the setting of the error bit in
CSRO and latching of the address in CSRO.
Perform step 3 and check that bit <29> is clear and
that bits <23:9> are unchanged in CSRO.

Check all combinations of two bits in error in a
field of zero's_ and a3 field of one's. The data
patterns used will be as follouws:

13-MAY-1987
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Field of Zlero's Field of One’s
00000003 FFFFFFFC
00000005 FFFFFFFA
80000001 TFFFFFFE
00000006 FFFFFFF9
00000009 FFFFFFF5
80000002 TFFFFFFD
C0000000 3FFFFFFF
11. Force single-bit errors by changing the check bits
for a given pattern. Check that the error s
detected and that the syndrome is correct.

This is done by loading a data pattern whose check
bits are all zero (or one) and floating a zero ( or

one) through

the check bits. The syndrome

bit asserted will correspond to the

check bit be tested.

6.6 Test 6: CSRO Test

This test, tests additional functions of CSR0 that have not
previously been tested. This entire test was added in Version

01-02.
Test algorithm:

1. Check that there are no stuck bits in the error
address field of CSRO. This is done by forcing a
single bit error in every page (starting with the
second array card above the Diagnostic Supervisor)
in all available memory and verifying the error

address 1S correct.

2. Check that a double bit error overwrites the error
address and syndrome of a single bit error. This is
done by forcing a single bit error in one page
followed by a double bit error in a different page
and verifying the error address is that of the

second page.

3. Check that the wuncorrectable error bit in CSRO

cannot be cleared
set.

if the Information Lost bit is

4. Check that the correctable and wuncorrectable and
information lost bits can be cleared individually.

Fiche 1 Frame C2
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5. Check that CSR0O dose not update when a single bit
error is forced with the double bit error flag
already set.

7 Test 7: Bootstrap Rom Test

In this test, the Bootstrap Roms are tested. The test scans
all 4 Rom Addresses to ensure that the addresses respond. The
4 addresses are:

F20400, F20500, F20400, and F20700
Then, the Rom is checked to see if it s present. [t the

first byte of the Rom is not all 2ero's or all one's, then it
1s assumed to be present.

[f the Rom is present, the Rom number (A, B, L, or D) is typed
with the two character device name that it will boot. Then,
the BYTE checksum of the Rom is calculated and compared with
the contents of the last byte of the Rom.

If no ROMS are found, a message is typed indicat ng so.

This entire test was added in version 01-02.

.8 Test 8: CPU Lost Error Test

This test checks that the LOST ERROR bit in the CPU BUS ERROR
register sets correctly. This is done by forcing two errors
Without clearing the BUS ERROR bit in the MACHINE CHECK ERROR
SUMMARY register after the first error.

1. Force two nonexistent memory errors.
2. Force two uncorrectable data errors.
3. Force two correctable data errors.

This entire test was added in version 01-02.

.9 Test 9: CPU XB Lost Error Test

This test checks that XB bit in the MACHINE CHECK ERROR
SUMMARY register functions correctly. This is done by forcing
a NXM, and UNCORRECTABLE error with a3 DATA reference and
checking that the bit does not set and forcing the errors with
an |-STREAM reference and checking that the bit sets.

Fiche 1 Frame D2
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1. Nonexistent memory error.
2. Uncorrectable memory error.

This entire test was added in version 01-02.

6.10 Test 10: Moving Inversions Test

In this test the arrays are tested rigorously. The moving
inversions algorithm is wused in this test, providing an
exhaustive test of the RAMs . This test will take

approximately 10 minutes per 256kb array, 45 minutes per
1024kb array, and 3 hours per 4Mb array. Set flag quick for a
quick verify of the memory.

Test algorithm:

1. MWrite all rows of all arrays wunder test wWith all

zeros.

2. Go to the beginning of the first row wunder test.
Read all zeros, write all ones, and read al!l ones.
Continue sequentially until all longword in this row

are f' lled with all ones.

3. Go back to the beginning of the first row under
test. Read all ones, write all zeros, and read all
zeros. Continue sequentially until all longword in
this row are filled with all zeros.

4. Go to the end of the first row under test. Read all
zeros, wWrite all ones, and read all ones. Continue
backwards until all longword in this row are filled
with all ones.

5. Go back to the end of the first row under test.
Read all ones, write all zeros, and read all zeros.
Continue backwards until all longword in this row
are filled with all zeros.

6. Repeat steps 2 and 3 for 14 or 16 passes (the number
of address bits per chip) dependent on type of
array. For each successive pass, a different
address bit is used as the least significant bit in
count ng such that every address iine 1s toggled at
the fastest possible rate.

7. Repeat steps 2 - 6 for data patterns which provide
the check bit memory with complementing patterns.
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Repeat step 1 through 7 for all rows of all arrays
under test.

.11 Test 11: Moving Inversion With Manual Array Select

is identical to the previous test, except that the

user may select the arrays he desires to test.

Test algorithm:

Write all rows of all arrayc wunder test with all
2eros.

Go to the beginning of the first row under test.
Reao ali 2zeros, write all ones, and read all ones.
Continue sequentially until all longword in this row
are filled with all ones.

Go back to the beginning of ¢the first row wunder
test. Read all ones, write all 2zeros, and read al!
zeros. Continue sequentially until all longword in
this row are filled with all 2eros.

Go to the end of the first row under test. Read all
zeros, write all ones, and read all ones. Continue
backwards until ail longword in this row are filled
with all ones.

Go back to the end of the first row under test.
Read all ones, write all zeros, and read all 2zeros.
Continue backwards until all longword in this row
are filled with all zeros.

Repeat steps 2 and 3 for 14 or 16 passes (the number
of address bits per chip) dependent on array type .
For each successive pass, a different address bit s
used as the least significant bit in counting such
that every address line is toggled at the fastest
possible rate.

Repeat steps 2 - 6 for data patterns which provide
the check bit memory with complementing patterns.

Repeat step 1 through 7 for all rows of all arrays
under test.

13-MAY-1987

Fiche 1 Frame F2

Sequence 18




17-ECKAM-3 .2

6

7

AU
M0
0

G 2
Document 13-MAY-1987
Page 17
.12 Test 12: Memory Quick Verify Test
In this test the arrays are tested for any gross_ errors. A
memory march algorithm is used in this test, providing 3 quick
check of all the RAMs. Any gross errors will be detected.
Set the Quick Fiag to invoke this test.
Test algorithm:
1. MWrite all rows of all arrays wunder test with all
zeros. One row at a time. (A longword at a time,
row size dependent on array type either

64/256/1024kb boundaries).

2. Go to the beginning of the first row wunder test.
Read all zeros, write all ones, and read all ones.

Continue sequentially unti! all longword
are filled with all ones.

3. Go back to the beginning of ¢the first

in

this row

row under

test. Read all ones, write all zeros, and read all
zeros. Continue sequentially until all longword in
this row are filled with all zeros.

4. Go to the end of the first row under test. Read all
zeros, write all ones, and read all ones. Continue
backwards until all longword in this row are filled

Wwith all ones.

5. Go back to the end of the ¢ftirst row wunder test.
Read all ones, write all 2zeros, and read all zeros.
this row

Continue backwards until all longword in
are filled with all zeros.

6. Repeat steps 2 - 5 for data patterns whi

ch

provide

the check bit memory with complementing patterns.

7. Repeat step 1 through 7 for all rows of
under test.
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0000 1 .TITLE ECKAM MEMORY DIAGNOSTIC HEADER
0000 2 .IDENT /03-02/
0000 3
0000 4 ;
0000 5 ; COPYRIGHT (C) 1980, 1981, 1982, 1986
gggg g : DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS 01754
0000 8 ; THIS SOFTWARE IS FURNISHED UNDER A LICENSE FOR USE ONLY ON A SINGLE
0000 9 : COMPUTER SYSTEM AND MAY BE COPIED ONLY WITH THE INCLUSION OF THE
0000 10 ; ABOVE COPYRIGHT NOTICE. THIS SOFTHWARE, OR ANY OTHER COPIES THEREOF,
0000 11 ; MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY OTHER PERSON
0000 12 ; EXCEPT FOR USE ON SUCH SYSTEM AND TO ONE WHO AGREES TO THESE LICENSE
0000 13 ; TERMS. TITLE TO AND OHNERSHIP OF THE SOFTHWARE SHALL AT ALL TIMES
gggg lg ; REMAIN IN DEC.
15 ;
0000 16 ; THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
0000 17 ; AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
8338 lg ;: CORPORATION.
19
0000 20 ; DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
0000 21 ; SOFTHARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DEC.
0000 22 :
0000 23
0000 24 ;e
gggg 35 ; FACILITY: COMET Diagnostic Library
6 :
0000 27 ; ABSTRACT: This modul!e contains the giobal data and subroutines for the
0000 28 ; COMEY memory diagnostic program.
0000 29 :
gggg g? : ENVIRONMENT: Diagnostic Supervisor
gggg g% ; AUTHOR: Rand Gray, CREATION DATE: 22-Jul-78
0000 34 ; MODIFIED BY: Don Monroe
0000 35 ;
0000 36 ; 00-02 May 1979
0000 37 Fixed documentation in CORR_ERR_ISR routine.
0000 38 ; Added error messages 14 for ECC test.
0000 39 ; Added code to disable single bit error interrupts in the
0000 490 ; initislize routine.
0000 4 ;
0000 42 ; Added a check for max error count when logging correctable and
0000 43 ; uncorrectabie errors.
0000 44 ;
0000 45 ; 00-03 June 1979
0000 44 ; See module M1.
0000 47 ;
00600 48 ; 00-04 July 1979
0000 49 ; Changed Correctable Error Interrupt Routine to handle new
0000 50 ; Stack format.
0000 51
0000 52 ; 00-05 July 1979 Don HMonroe
8883 gg : Added typeout of VA on Unexpected Uncorrectable Error.
6000 55 ; 00 06 August 1979 Don Monroe
0000 56 : Added the saving of the Bus Error Register on Single Bit Error
0000 57 . Interrupts.




17-ECKAM-3.2

ECKAM
03-02

OO OO0 OOOOOCOOOODOOOOOOOOODOOOOOODOO0O0DO0O0O0O0O0OODOOO0OOOOO0OOOO0OO
OO OO OO OCCOOO0O 0O OO OODOOOOODODODODODO0000C0COOODOO0OO0OUVLOODOoOO0O00OCO
OO0 OOOOROOOOOOOOOOCOOOOOOOOOO0OCODOO OO0 OO0OOOOODO0O0O0O00O00O0O
OO OO0 OO0 OOOOOOOOOOOOOOOOOOOODOOO0OOO0OO0O0OCOOO0OOD0OOO0OOO0O

e e W I e e R N
ot s ph ot et DO OOOODOOOO

HWNO— OV NdOUVLLWN—O

ECKAM MEMORY DIAGNOSTIC HEADER
MEMORY DIAGNOSTIC HEADER

58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
8
79
80
81
82
83
84
85
86
87
88
89
90
91
92

99

me ®mo we ®s e e We W Se "o

00-07

00-08

00-09

00-10

01-00
01-01

01-02

01-03

02-01

02 02
02-03

02-04

03-00

03-01

L 2

13-MAY-1987 Fiche 1 Frame L2 Sequence 24
23-JAN-1987 14:30:12 VAX/VMS Macro V04-00 Page 2
23-JAN-1987 14:26:49 [(ZECCHINO.ECKAM]IECKAMO .MAR:;4 (1)

September 1979 Don Monroe

Added documentation to expected error flags. Added a forced
loop to unexpected uncorrectable errors.

October 1979 Don Monroe

Added the SUMMARY section to print the address and syndrome
of correctable errors detected in the moving inversions test.
October 15 1979 Don Monroe

Fixed summary nessage and bootstrap ROM messages on mult ' ple
passes. Fixed UNEXPECTED CORRECTABLE ERROR when trying to
execute multiple passes of tests 2,3.4,10, and 11.

March 3, 1980 Don Monroe

Modified SUMMARY code to print the bit in error instead of
just the syndrome. Modified all ERRHARD calls to use a

PRINT LINK to the PRINT_GENERAL routine. Fixed bugs in

test 6.

June 16,1980 Don Monroe

Initial Release.

July 10,1980 Don Monroe

Fixed bug in INIT that sizes memory. Loop was one too small
for a fully populated memory (2 MB).

September 17, 1980 Don Monroe

Modified test 6,10,11 to only test pages outside the seze of the
Diagnostic Supervisor.

May 27,1981 Paul Hakala

Fixed bug in INIT that sizes memory. Max Addres was wrong if
more than four arrays were installed.

December 31,1981 Paul Hakails

Modified to accommodate both types of memory controlliers
(L0011,10016) and both arrays (MS750AA-16K RAMS, HS7S50CA-64K RANS) .
March 1,1982 Pau! Hakala

Modified tests 10 and 11 to provide better Ram coverage.
March 8, 1982 Paul Hakala

Added a quick verify test for memory to detect any gross
errors with the RAMs. (Test 12 )

May 1, 1982 Paul Hakala

1. Fixed manipulation of Reed-Muller scheme in tests 3 and 4
to function progperiy.

2. Corrected misliesding tests results in test 5,6,and 8 to
reflect what actually happens in the error messages.

3. Added a check to test ! to determine if there was a memory
sizing error.

4. Added a warning message to the INIT code to inform users of
the mode (exhaustive) that the memory defaults to, and also
a warning that oniy memory above the Diagnostic Supervisor is
tested.

5. Modified the single bit error routine to log the actual VA
that caused a CRD interupt.

March 31, 1986 Susan E. Hutcheson
Added for support for M1799 4Mb array and L0022 controller.
Search on (3.0)

June 20, 1986 Susan E. Hutcheson Version 3.1
Removed test for full error log from CORR_ERR_ISR and put
“t in tests 10,11, and 12 so that ERRHARD for APT would
not be skipped over. Search on [3.1]
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0000 115 ; 03-02 January 23,1987 Richard Zecchino Version 3.2
0000 116 : Fixed Problem in Test 12 with Flagl not being set to
0000 117 ; indicate 1024kb array with 256kb rows.
0000 118 ;
0000 119 ;
0000 120 ;
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0000 122 .SBTTL DECLARATIONS
00000000 123 .PSECT HEADER, LONG
0000 124
0000 125 ;
0000 126 ; INCLUDE FILES:
0000 127 ;
0000 128 .LIBRARY /SYSSLIBRARY:DIAG/
0000 129
0000 130 $DS_BGNMOD CEP_REPAIR
0000 ii: Macro-32 Diagnostic macro library Version 10.0 DIAG.MLB (271)
0000 131 $DS_ERRDEF
0000 132 ;
0000 133 ; EQUATED SYMBOLS:
0000 134 ;
0000 135 $DS_QADEF
0000 136 $DS_BITDEF
0000 137
0000 138 ;++
gggg 133 : These are PC offsets for accessing memory controller registers
1 i--
0000 141
00000000 0000 142 CSRO = 0 : Control/status register 0
00000004 0000 143 CSR1 = 4 : Control/status regsiter 1
00000008 0000 144 CSR2 z 8 ; Control/status register 2
0000 145
0000 146 ;¢
0000 147 ; This is the memory controller physical address
0000 148 ;--
0000 149
00F20000 0000 150 CONTROLLER : AXF20000 : Memory controller 0
0000 151
0000 152 ;++
0000 153 ; These are bit definitions for single bit fields in the memory controiler
0000 154 ; Registers.
0000 155 ;--
0000 156
0000 157 ;
0000 158 ; For CSRO
0000 159 .
0000 160
80000000 Q00O 161 UCE z BIT31 : Uncorrectable error flag
40000000 0000 162 UCEIL = BIT30 ; Uncorrectable error, info lost flag
20000000 0000 163 CE z BIT29 ; Correctable error flag
0000 164
0000 165 ;
0000 166 ; For CSR1
0000 167 ;
0000 168
10000000 0000 169 ERCE = BIT28 ;: Enable reporting correctable errors A3
08000000 0000 170 PM = BIT27 ; Page mode
04000000 0000 171 DCM S BIT26 ; Diagnostic check mode
02000000 0000 172 EDM z BIT25 ; ECC disable mode
0600 173
0000 174 ;«o
0000 175 ; Cache disable register
0000 176 I
0000 177
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00000025 0000 178 CADR z AX25 ;: Define for MTPR
00000001 0000 179 DISABLE_CACHE = 1 ;: 3 for breadboard 1 for proto's
0000 180
0000 181 ;
0000 182 : OWN STORAGE:
0000 183 ;
0000 184
0000 185 $DS_HEADER ¢<ECKAM-REV. 3.2 MS750 MEMORY DIAGNOSTIC>,-
0000 186 03,02
0000 .SAVE
00000000 .PSECT S$HEADER, PAGE, NOEXE, NOWRT
00000058 0000 L$L_HEADLENGTH: .LONG A_HEADEND-. : LENGTH OF THE HEADER DATA BLOCK
00000005 0004 L$SL_ENVIRON: .LONG <ENVS$_SUPERIENVSV_SUPER>+$ENV ; PROGRAM ENVIRONMENT
00000058 0008 L$SA_NAME: .ADDRESS T_NAME : PROGRAM NAME TEXT ADDRESS
00000003 000C L$L_REV: .LONG 03 : PROGRAM REVISION LEVEL
00000002 0010 L$L_UPDATE : .LONG 02 ; DIAGNOSTIC ENGINEERING PATCH ORDER
00000000° 0014 L$SA_LASTAD: .ADDRESS LASTAD ;: FIRST FREE LOCATION AFTER PROGRAM
00000000 0018 L$SA_DTP: .ADDRESS DISPATCH : TEST DISPATCH TABLE POINTER
00000039 001C L$A _DEVP: .ADDRESS AL _DEVTYP : DEVICE TYPE LIST POINTER
00000000 0020 LSL_UNIT: .LONG 0 ; NUMBER OF UNITS THAT CAN BE TESTED
00000000 0024 L$A_DREG: .ADDRESS DEV_REG ;: DEVICE REGISTER CONTENTS TABLE POINTER
0000001C 0028 .LONG 28 ; Ptable length for 4.05 compatability
00000000°00000000°00000000°00000000"° 002C .LONG 004] ; UNUSED OFFSETS
00000000 003C L$SA_ICP: .ADDRESS INITIALIZE : INITIALIZATION CODE POINTER
00000000 0040 L$A_CCP: .ADDRESS CLEAN_UP ; CLEAN-UP CODE POINTER
00000000" 0044 L$A _REPP: .ADDRESS SUMMARY : SUMMARY REPORT CODE POINTER
00000000 0048 L$A_STATAB: .ADDRESS 0 ;: STATISTIC TABLE POINTER
00000000 004C L$L _ERRTYP: .LONG 0 : # OF TYPES OF $ERRSOFT & SERRPREP
0000001E" 0050 L$A_SECNAM: .ADDRESS SECTION : LIST OF SECTION NAME ADDRESSES
00000000 0054 L$SA_TSTCNT: .ADDRESS L_TSTCNT ; POINTER TO NUMBER OF TESTS
0058 A _HEADEND:
20 26 56 45 52 2D 4D 41 4B 43 45 00° 0058 T NAME: .ASCIC \ECKAM-REV. 3.2 MS750 MEMORY DIAGNOSTIC\
4D 20 30 35 37 53 4D 20 20 32 2€ 33 0064
4F 4E 47 41 49 44 20 59 52 4AF 4D 45 0070
43 49 54 53 (07C
27 0058
00000000 .PSECT _LAST, PAGE
0000 LASTAD:
00000000 .PSECT STSTCNT, NOEXE, NOWRT, OVR, LONG
0000 L_TSTCNT:
00000000 .RESTORE
0000 187 $DS _BGNREG
0000 DEV_REG:
0000 188 $DS ENDREG
0000 189 $DS _DSADEF
0000 190 $DS _DSSDEF GLOBAL
0000 191 $D0S DISPATCH
0000 .SAVE
00000000 .PSECT DISPATCH, LONG, NOWRT, NOEXE
0000 DISPATCH:
00000000 .PSECT DISPATCH_X, LONG, NOHWRT, NOEXE
00000000°00000000°00000000°00000000" 0000 .LONG 0061
00000000°00000000° 0O010
00000000 .RESTORE
0000 192 $DS _ SECTION <ALL ,EXHAUSTIVE ,MANUAL>
0000 S _DEFAULT:
54 4C 55 41 46 45 44 00 0000 .ASCIC \DEFAULT\
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07 0000
0008 S_ALL:
4C 4C 41 00° 0008 LASCIC  \ALLN
03 0008
000C S_EXHAUSTIVE:
45 56 49 54 53 55 41 48 58 45 gg' gggE LASCIC  \EXHAUSTIVEN
0017 S_MANUAL:
4C 41 55 4E 41 4D 00' 0017 LASCIC \MANUAL\
06 0017
001E SECTION:
00000004 OO01E .LONG 4
00000000' 0022 .LONG  S_DEFAULT
00000008' 0026 .LONG  S_ALL
0000000C* 002A .LONG  S_EXHAUSTIVE
00000017 002t .LONG  S_MANUAL
0032 193 $DS_DEVTYP <MS750>
30 35 37 53 4D 00° 0032 T MS750: LASCIC  \MS750\
05 0032
00 0038 .BYTE 0
00000001 0039 AL_DEVTYP: .LONG SN
00000032 003D .LONG  T_MS750
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00000000 195 .PSECT DATA,LONG
0000 196 ;¢
0000 197 : The following are used in the moving inversions test.
0000 198 ;--
0000 199
00000000 0000 200 DATA:: .LONG 0
00000000 0004 201 SEQUENCE:: .LONG 0
00000000 0008 202 PATCNT:: .LONG 0
000C 203
000C 204 ; e+
000C 205 ; This location is set up before any exception is expected. In the exception
oo0C 206 ; handler, the PC saved on the stack is replaced with this the contents of
000C 207 ; this longword.
000C 208 ;--
000C 209
00000000 o000C 210 RETURN_PC:: .LONG 0 ; New PC to use in REI
0010 211
0010 212 ;+»
0010 213 ; This location is setup at the beginning of every test. If an unexpected
0010 214 ; uncorrectable error occurs, the PC on the stack is replaced with the
0010 215 ; contents of this longword.
0010 216 ;--
0010 217
00000000 gglg %lg UNX_UNC_PC:: .LONG 0 ; New PC to use in REI
l l :00
0014 220 ; This location is used to indicate to the print subroutine which type of
0014 221 ; error is to be prnted.
0014 222 ;--
0014 223
00000000 0014 224 ERROR_TYPE:: .LONG 0 : Indicates type of message to print
0018 225
0018 226 ;++
0018 227 ; The following is used in the ROM test to print the device type of the ROM
0018 228 ;--
0018 229
00 00 02 0018 230 DEVICE _TYPE:: .BYTE 2,0,0 : Counted ASCII string
00 01 001B 231 ROM_TYPE:: .BYTE 1,0 ; Counted ASCII string
001D 232
001D 233 4+
001D 234 ; These flags are used to indicate that certain types of exception or
001D 235 ; interrupt are expected.
001D 236 ;--
001D 237
00000000 001D 238 EXP_COR_ERR:: .LONG 0 ;: Correctable error expected
0021 239 ;: Bit 0 = error expected
0021 240 : Bit 16 = inhibit clearing BUS ERR REG
00000000 0021 241 EXP_UNC_ERR:: .LONG 0 ; Uncorrectable error expected
0025 242 : Bit 0 = error expected
0025 243 ; Bit 8 = ignore bus error reg
0025 244 ;: Bit 16 = inhibit clearing BUS ERR REG
00000000 0025 245 EXP_INF _LST:: .LONG 0 ;: Information lost error expected
0029 246 : Bit 0 = error expected
0029 247 ;: Bit 8 = ignore bus error reg
0029 248 ; Bit 16 = inhibit clearing BUS ERR REG
00000000 0029 249 EXP_NX_MEM:: .LONG 0 : Non existent memory error expected
002D 250 ; Bit 0 = error expected
002D 251 ;: Bit 8 = ignore bus error reg

A7
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002D 252 ;: Bit 16 = inhibit clearing BUS ERR REG
002D 253
002D 254 ;o
002D 255 : This location gets loaded with the contents of the BUS ERROR register by
002D 256 ; the machine check routine and corrected data interrupt routine.
002D 257 ;--
002D 258
00000000 002D 259 BUS_ERR_REG:: .LONG 0 ; A2
0031 260
0031 261 ;e
0031 262 ; These longwords keep track of the number of correctable and
0031 263 ; uncorrectable errors logged.
0031 264 ;--
00000000 0031 265 PGE_COR_ERR:: .LONG 0 : Counts number of correctable errors -
0035 266 ; per page
00000435 0035 267 VA_COR_ADDRESS:: .BLKL 256 : Keeps track of the actual VA that
0435 268 ; caused the correctable error
00000000 0435 269 NUM_COR_ERR:: .LONG 0 : Counts number of CRD errors per row
00000000 0439 270 TOTAL_COR_ERR:: .LONG 0 ; Counts total number of CRD errors
00000000 043D 271 SUMMARY FLAG:: .LONG 0 : Non zero means print summary section
0441 272 ; messages A9
00000000 0441 273 ERR_LOG_FULL:: .LONG 0 ; Non zero means error log is full [(3.1]
0445 274
0445 275 ;e
0445 276 ;: These three locations contain the maximum page address, maximum
0445 277 ; longword address, and maximum number of rows in the memory subsytem.
0445 278 ;--
0445 279
00000000 0445 280 MAXPFN:: .LONG 0 ; This holds the highest page address
00000000 0449 281 MAXLMWA:: .LONG 0 : This holds the highest longword addr
00000000 044D 282 MAXROHW:: .LONG 0 ; Number of rows available to test
00000000 g:g; %gz TEST_ADDRESS:: .LONG 0 ; Used to double check MAXLHWA
0455 285 ; These are used to store the low row number, high row number, low address
gggg %gg : and high address used by the manual array select moving inversions test.
0455 288
00000000 0455 289 LOWROM:: .LONG 0
00000000 0459 290 HIGHROMW:: .LONG 0
00000000 045D 291 LOWADDR:: .LONG 0
00000000 0461 292 HIGHADDR:: .LONG 0
0465 293
0465 294 ;-
0465 295 ; These locations contain the physical and virtual address of the first
0465 296 ; page of memory above the Diagnostic Supervisor and the first array.
0465 297 ;-
0465 298
00000000 00000000 0465 299 FREE_PAGE_P:: .QUAD
00000000 00000000 046D 300 FREE_PAGE_V:: .QuAD
0475 301
0475 302 ;-
0475 303 ; These are vectors used in the generation of the Reed-Muller codewords
0475 304 ; Which are used in various tests
0475 305 ;-
0475 306
0475 307 CODEVECTORS::
FFFFFFFF 0475 308 .LONG AXFFFFFFFF ; ldentity vector
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Vector
Vector
: Reserved for Reed-Muller codewords

»

: Vector

; Vector

Fi
4:30
4:26:

71
1987 1

23-JAN-198

23-JAN-
AX55555555
AX33333333
AXOFOFOFOF
AX00FFOQOFF

13-MAY-1987
32

3
.LONG
.LONG
.LONG
.LONG
.BLKL

: The Reeq-Huller (32,6) codewords are stored here after they are
In the initialization routine.

: These are the patterns used to test the ECC logic.

* 4
-

MEMORY DIAGNOSTIC HEADER
DECLARATIONS

0479

047D

0481

0485

55555555
33333333
OFOFOFOF
00FFOOFF
00000509

DECLARATIONS

17-ECKAM-3.2

ECKAN
03-02
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17-ECKAM-3.2
ECKAM
03-02

DECLARATIONS

13
02 6C
26
04 30
78
54

45
46
3F
54
1B
13
46

42
41
38

62
28
60

28
69
51
4t
6B
6A
2E

5B

6B
2F
73
37
3B
7fF

G 3

MEMORY DIAGNOSTIC HEADER

DECLARATIONS

68397000
41718C00
BDBEB40O
92402840
82686968
96014001
04416841
86290129
10284128
14692969

3B
3B
59
6F

7D
7A

56
14
68
75
0D
04
12

2F
13
56
1D
56
16
68

3C

19

29
6D
3
75
79

58

68
2C
70
34
38
7C

0824

08A4
0AA4
0B24

oo [ =
[ W ol o ) [ =]
[— N = ¥ =] o
M — N~ ) o

Do
oo
oo
oo
oo
oo
oo
oo

05A9
05AD
0581
05BS
05B9
05BD
05C1
05C5
05C9
05CD
05D1
05D1
05D1
05D1
05D1
05D1
05D1
05D1
05D7
05DE
05E6
05ED
05F5
05FC
0603
0604
0604
0604
0604
0604
0604
0604
0604
0608
060C
0610
0614
0618
061C
0620
0624
0624
0624
0624
0624
0624
0824
0824
08A4
0AA4
0824
0824
0B24
0824
0824
0B24
0B28

366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400

.LONG
.LONG
.LONG
.LONG
.LONG
.LONG
.LONG
.LONG
.LONG
.LONG

CKBITG::

:00

; These are the expected check-bit values resulting from applying the previous

: set of patterns:

13-MAY-1987 F
23-JAN-1987 14:3
23-JAN-1987 14:2

~B011010110011100
~B010000010111000
~B101111011000111
~B100100100100000
AB1000001001106100
~B100101100000000
~B0000010001000090
~B100001100010100
~B000100000010100
~B000101000110100

AX2F,
AX6E,
aX56,
AX1D,
aX56,
aX16,
AX68 .

AX56,
AX14,
AX68,
AX7S5,
AX0D,
AX04,
aX12,

CK::

CKO:: .BYTE
CK1:: .BYTE
CK2:: .BYTE
CK3:: .BYTE
CK4:: .BYTE
CK5:: .BYTE
CKé:: .BYTE
CKALL:: .BYTE

;00

;: These are the expected syndrome patterns used

aX3C

AX3B,
~X3B,
AXS59,
AX6F ,
~X70D,
aX7D,
AX7A,

: the single-bit error correcting logic.

SYNDROME : :
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE

-
.00

: This area is allocated for temporary storage.

; enter another page.

.BLKB

.ALIGN
TEMP: : .BLKL

.BLKB
TEMPY:: .BLKL

*t e
.

;: These are the patterns for the moving

MOVI PAT O0:: .LONG

.LONG

>>» > > > > > >
DT DDOO Do
— D e O e O
[ e Y Y Y — X ]
— b o 3 D ot
—_O e Ot OO
OO OOOO00O
OO0 0O0O0ODO0O

512
LONG
32
512
32

0
~XB000000O

> >» » >» >» >» >» >
CWOODMDO D
CD ot 4 ) s D 0t O
b pd i o b D O
— et gt s D CP o=t
— gt ) ) +d pmd P

—_, O et OO O —

Page 1
(

che 1 Frame G3 Sequence 32
:12 VAX/VMS Macro Vv04-00

49 [(ZECCHINDO.ECKAMIECKAMD .MAR:4
0111000000000000

1000110000000000

1011010000000000

0010100001000000

0110100101101000

0100000000000001

0110100001000001

0000000100101001

6100000100101000

0010100101101001

AX28,
AX69,
AX51,
AX4t ,
AX6B.
AX6A,
AX2E,

AX42,
AX41,
AX38,
AX07,
Ak62,
AX28,
AX00,

AX45

AX4é6,
AX3F,
AX54,
AX1B,
aX13,
AX4§4,

AX13
aX6C,
AX26
AX30,
AX78
aX54

AX02
~X04

—_, OO OO

: Put the following

01, AB0011010, ~B1011011
01, ~B1011110, ~BOO11111
01, ~B0101010, ~B1101011
01, ~B1101110, ~BO101111
01, ~B0110010, ~B1110011
01, ~B1110110, ~B0110111
01, ~B1111010, ~B0111011
01. ~BO111110, ABl1111111

First, we make sure that we

in another page

Temporary storage
Put the following

in another page
Temsporary storage

inversions test.

in the subtest which verifies

0
3)




17-ECKANM-3.2
ECKAM
03-02

00°00°00°00°00°00'00°00°00°

43 2C 4C 49
4€ 2C 55 4f
44 41 20 45
4€ 2C 55 4E
37 3D 45 4D

4D 43 44 2C

35 31 3D 52
45 48 43 2C
58 5t 37

44 41 20 47
4t 44 5A 4t

45
2C
47
2C
13

4D
2C
44
55
3D

4t
49

DECLARATIONS

43
55
41
58
52

50
55

.44

4t
S3

49
2C

4t
50
St
44

2C
4t
4]
2C
54

54
58

45
2C
20
35
49

52
5¢

45
55
S5
3
59

43
4D
45
4t
42

41
37

MEMORY DIAGNOSTIC HEADER
DECLARATIONS

FEFFFFFF  0B2C 423 MOVI _PAT_1::
933F0063 0B30 424
00000B3C 0B34 425 PATTERN::
0B3C 424
0B3C 427 ;+»

H 3

.LONG
.LONG
.BLKL

13-MAY-1987 Fiche 1 Frame H3 Sequence 33
23-JAN-1987 14:30:12 VAX/VMS Macro V04-00 Page
23-JAN-1987 14:26:49 [(ZECCHINO.ECKAMIECKAMO .MAR ;A4

AXFFFFFFFF
31933F0063

0B3C 428 ; This area is allocated for storing the retrieved codewords and then the
0B83C 429 ; decoded words (used in the Row Select Bus Test and Address Bus Test).

083C 430 :--
0B3C 431
00BBC 0B3C 432 DECODED_WORDS::
00C3C O0BBC 433 NOISY_WORDS::
0C3C 434
0C3C 435 ;.

.BLKL
.BLKL

32 : List of decoded words
32 : List of possibly corrupted codewords

0C3C 436 ; This srea is allocated for error storage:

0C3C 437 ;--
0C3C 438

0000103C 0C3C 439 COR_ERRORS::
103C 440 ;UNC _ERRORS::
103C 441
103C 442 ;¢

.BLKL
.BLKL

256 : Storage for correctable errors
256 : Storage for uncorrectable errors

103C 443 ; This is used for building memory configuration information.

103C 444 ;--
103C 445
00°00°00° 103C 446 SLOT::
00001050 1048 447 ROMWCON::
00000000 1050 448 FROW::
1054 449
00000000 1054 450 FIAGY::
00000000 1058 451 FLAG2::
00000000 105C 452 FLAG3::
00000000 1060 453 FLAGA::
00000000 1064 454 COUNTER::
00000000 1068 455 TRANSITION::
00000000 106C 456 TRANSITIONA::
00000000 1070 457 L _CUR_ARRAY::
00000000 1074 458 TIME LEFT::
1078 459
1078 460 ;e
1078 461 ; Memory CSR Bit
1078 462 ;--
0C0010FC 1078 463 CVTREG BUFF :
43 55 00" 10FC 464 CSRO _MNEM:
4t 2C 45 1108
4 2C 55 1114
3D 52 44 1120
53 2C 55 112C
58 56 1138
30 10FC
113A 465
52 45 00’ 113aA 466 CSR1 MNEN:
44 45 2C 1146
47 41 50 114¢ 447
2C 58 56 115a
20 4B 43 1166
36 113A
54 53 00" 1171 468 CSR2 MNEM:
3D 52 44 117D

.BYTE
.BLKB
.LONG

.LONG
.LONG
.LONG
.LONG
.LONG
.LONG
.LONG
-LONG
.LONG

0012] : Slot table for configuration report

8 Row configuration array

0 Indicates how many rows befor free -
page.

0 Indicates 256kb arrays in test 3.,4.10
0 : Indicates 256kb arrays in test 3 and 4
g :03.0] Indicates 1024kb arrars
0

0

0

0

0

:(3.0) Indicates 1024kb arrays

: 256kb array counter in get arrays

;: Used to flag end of 1024kb arrars
:[3.0] Used to flag end of 4Mb arrars
:(ge:?s track as to which array

Mneumonics for CVIREG calls.

.BLKB
.ASCIC

.ASCIC

.ASCIC

132
aUCE ,UCEIL ,CE,NU,NU,NU,NU NV,

@PAGE ADDR:=15AX ,NU NU,SYNDROME -7~X3
SERCE ,PM ,DCH EDM NU. @

aPAGE ADDR 154X NU ,NU,CHECK BITS 7-xg

8STARTING ADDR 74X, INZDNt ,MEMORY MAP 16-Xa

1
(

D2

1
3)
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12-ECKANM-3.2 DECLARATIONS 13-MAY 1987 Fiche 1 Frame I3 Sequence 34
ECKAN MEMORY DIAGNOSTIC HEADER 23-JAN-1987 14:30:12 VAX/VMS Macro V04-00 Page 12
03-02 DECLARATIONS 23-JAN-1987 14:26:49 (ZECCHINO.ECKAMIECKAMO .MAR:4 (3)

50 41 4D 20 59 52 4F 4D 45 4D 2C 45 1189
58 58 36 31 3D 1195
286 111
119A 469 ;e
119A 470 ; Failing module messages:
119A 471 ;--
119A 472
119A 473 ;o
119A 474 ; This construct is set up so that the failing module message can be contained
119A 475 ; in the error header printed by the Diagnostic Supervisor. Since this can
119A 476 ;: not be an FAQ control string, the following rather odd-looking construct is
119A 477 ; used. The subroutine WHICH_ARRAY writes the byte called DIGIT with the
119A 478 ; ASCII! representation of the number of the failing module just before the
119A 479 ; call to ERRHARD.
119A 480 ;-
119A 481
08' 119A 482 ARRAY :: .BYTE ARRAY _LEN
5B 59 41 52 52 41 119B 483 ASCI] QARRAY(Q
00 11A1 484 DIGIT:: .BYTE 0
5D 11A2 485 .ASCII ala
00000008 }1:% zgg ARRAY LEN : .-ARRAY-1
1
46 20 4D 45 54 53 59 53 42 55 53 00' 11A3 488 ALLMOD:: .ASCIC @QSUBSYSTEM FAILURES
45 52 55 4C 49 ?} }}:;
20 52 45 4C 4C 4F 52 54 At 4F 43 00 11B5 489 CONTROL:: .ASCIC @QCONTROLLER FAILURES
45 52 55 4C 49 41 46 1101
12 11BS
45 52 55 4C 49 41 46 20 55 50 43 83’ {}Eg 490 CPU:: .ASCIC aCPU FAILURES : A2
55 4C 49 41 46 20 59 41 52 52 41 00' 11D4 491 ARRAY _SGL BIT:: ._ASCIC @QARRAY FAILUREQD
45 52 11¢t0
0D 11D4
11€2 492
1182 493 ;..
11E2 494 ; [nformation messages:
1182 495 ;--
1182 496
4C 20 54 53 45 48 47 49 48 2F 21 00° 11€2 497 FNT_MEN S]Z:: ASCIC @'/HIGHEST LONGWORD ADDRESS 1S: 'XL(X).@d
52 44 44 41 20 44 52 4F 57 47 At AF 11EE
28 4C 58 21 20 3A 53 49 20 53 53 45 11FA
2 e 116
41 4D 20 59 52 4F 4D 45 4D 2F 21 00° 1209 498 FMT _MEM_MAP:: LASCIC  @'/MEMORY MAP VALID: 'XL(X) FOR: L0016 COMTROLLERD
4C 58 21 20 3A 44 49 AC 41 56 20 50 12158
30 30 4C 20 3A 52 4F 46 20 29 58 28 1221
45 4C 4C 4F 52 54 4€ 4F 43 20 36 31 122D
52 1239
30 1209
41 4D 20 59 52 4F 4D 45 4D 2F 21 00° 123A 499 FMT _MEM MAP2:: .ASCIC @'/MEMORY MAP VALID: 'XL(X) FOR: LOO0O!1 CONTROLLERS
4C 58 21 20 3A 44 49 4AC 41 56 20 50 124¢
30 30 4C 20 3A 52 4F 46 20 29 58 28 1252
45 4C AC 4F 52 54 4t 4F 43 20 31 31 125¢&
52 126A
30 123A
41 4D 20 59 52 4&4F 4D 45 4D 2F 21 00" 126B 500 FMT _mMEM MAP3::  _ASCIC @'/MEMORY MAP VALID: 'XL(X) FOR: L0022 CONTROLLERE :(3.0])
AC 58 21 20 3A 44 49 4C 41 56 20 50 1277




J 3

I7-ECKANM-3.2 DECLARATIONS 13-MAY-1987 Fiche 1 Frame J3 Sequence 35
ECKAN MEMORY DIAGNOSTIC HEADER 23-JAN-1987 14:30:12 VAX/VMS Macro V04-00 Page
03-02 DECLARATIONS 23-JAN-1987 14:26:49 (ZECCHINO.ECKAMIECKAMO .MAR:4

30 30 4C 20 3A 52 4F 446 20 29 58 28 1283
45 4C AC 4F 52 54 4t 4F 43 20 32 32 128F

52 129B
30 126B
5D 42 55 21 5B 54 4F 4C 53 2F 21 00" 129C 501 FMT_256 _KB:: LASCIC  @!/SLOTI!'UB] IS A 256KB ARRAYS
20 42 4B 36 35 32 20 41 20 53 49 20 12A8
59 41 52 52 gé }ggé
SD 42 55 21 SB 54 4F 4C 53 2F 21 00°' 12B9 502 FMT_1024 KB:: ASCIC  @'/SLOTC!'UB] IS A 1024KB ARRAYQ
42 4B 34 32 30 31 20 41 20 53 49 20 12C5
59 41 52 52 41 fg ;gg;
SD 42 55 21 5B 54 AF 4C 53 2F 21 00" 12D7 503 FMT_4 MB:: LASCIC @'/SLOTC'uUB) IS A 4MB ARRAY3 :(3.0)
52 41 20 42 4D 34 20 41 20 53 49 20 123
A
20 53 49 20 42 4B 38 32 31 2F 21 00" 12F2 504 FMT _NO_SUPP:: .ASCIC @'/128KB IS NOT SUPPORTED IN THIS VERSION OF ECKAME
45 54 52 4F 50 50 55 53 20 54 4F 4t 12Ft
45 56 20 53 49 48 54 20 4E 49 20 44 130A
4B 43 45 20 446 4F 20 4f 4F 49 53 52 1316
4D 41 1322
31 12F2
5D 42 55 21 SB 54 AF 4C 53 2F 21 00* 1324 505 FMT _EMPTY:: .ASCIC @'/SLOT('UB} IS EMPTYQ
59 54 50 4D 45 20 53 49 32 }ggg
52 41 43 20 59 41 52 52 41 2F 21 00° 1339 506 FMT AVAILABLE:: .ASCIC a'/ARRAY CARDS 'UB - 'UB ARE AVAILABLE FOR TEST.a
42 55 21 20 2D 20 42 55 21 20 53 44 1345
42 41 4C 49 41 56 41 20 45 52 41 20 1351
2E 54 53 45 54 20 52 4F 46 20 45 4C 135D
54 4E 45 20 45 53 41 45 4AC S0 2F 21 1369 507 @'/PLEASE ENTER FIRST THE LOW ARRAY, THEN THE HIGH:a
45 48 54 20 54 53 52 49 46 20 52 45 1375
20 2C 59 41 52 52 41 20 57 4F 4C 20 138!
47 49 48 20 45 48 54 20 4t 45 48 54 138D
3A 48 1399
61 1339
57 4F 4C 20 20 20 20 20 2F 21 32‘ }ggg 508 FMT_ASK LOKW:: LASCIC a'/ LOKWS
48 47 49 48 20 20 20 20 2F 21 gg' }%:6 509 FMT_ASK _HIGH:: .ASCIC @'/ HIGHa
6
3F g?' }gg} 510 ASK:: ASCIC 379
53 59 41 52 52 41 20 4AF 4t 2F 21 00° 13B3 511 FMT _NO_ARRAYS:: _ASCIC @'/ND ARRAYS AVA[LABLE FOR TEST. SKIPPING TESTa
46 20 45 4C 42 41 4C 49 41 56 41 20 13BF
49 4B 53 20 2€ 54 53 45 54 20 S2 4F 13(CB
54 53 45 54 20 47 4t 49 50 gg }33;
45 42 4D 55 4€ 20 4D 4F 52 2F 21 00° 13€1 512 FAT ROM 1:: ASCIC @'/R0m NUMBER: 'AC DEVICE TYPE: 'ACa : A2
49 56 45 44 20 20 43 41 21 20 3A 52 13€D
43 41 21 20 3A 45 50 59 54 20 45 gg };E?
54 S3 54 4F 4F 42 20 4AF 4C 2F 21 00° 1405 513 FMT _ROM 3:: LASCIC @'/m0 BOOTSTRAP ROMSa : A2
53 4D 4F 52 20 50 41 52 1411
13 1405
1419 514 ;- . . .
1419 515 ; This is used to print out the array under test in the moving inversions
1419 516 ; test. It is a mixtyre of FAQD and the previous!y mentioned construct, which
1419 S17 ; takes advantage of the WHICH ARRAY subroutine.

o
W)




11-ECKAM-3 .2

ECKAM

03-

54

21

4F
45
52
20
20

20

a4
53
20
20
20

54
49
4t
52
20
20

20

52
At

02

49

20

52
53
52
3A
3A

3A

45
4t
55
3A
3A

3A

43
42
49
20
3A
3A

3A

4F

42

57
42

52
20
45
44
44

52

54
20
42
47
44
44

52

45
20
20
52
44
44

52

20

20

4F
55

45
54
20
45
45

aF

43
54
20
45
45

45
L 13

52
41
54
af
45
45

af

52
52

5B

45
3A

21

20
aF
53
54
56

58

45
49
4t
54
56

58

52
54
45
52
54
56

58

45
45

K 3
DECLARATIONS 13-MAY 1987 Feche 1 Frame K3 Sequence 36
MEMORY DIAGNOSTIC HEADER 23-JAN-1987 14:30:12 VAX/VMS Macro V04-00 Page 14
DECLARATIONS 23-JAN-1987 14:26:49 (ZECCHINO.ECKAM)IECKAMO .MAR ;4 (3
1419 518 ;-
1419 519
1D' 1419 520 FMT ARRAY:: .BYTE ARRAY_LEN]
59 41 52 52 41 2F 21 141A 521 .ASCII a'/ARRAYI[Q
00 1422 522 DIGIT]:: .BYTE ©
4C 47 4k 49 53 20 SD 1423 523 .ASCII] @) SINGLE BIT ERRORS:a
53 52 4F 52 52 45 20 142F
0000001D 1437 524 ARRAY LEN1 = .-FMT_ARRAY-1
1437 525
20 20 20 20 2F 21 00" 1437 526 FMT ROW_MSG:: .ASCIC @'/ ROW 'UB - 'UBa
20 20 2D 20 20 42 S> 1443
15 1437
144D 527
144D 528 ;e
144D 529 ; Error messages:
144D 530 ;--
144D 531
54 53 4F 4C 2F 21 00" 144D 532 FMT_CPU O0:: LASCIC @'/7/L0OST ERROR BIT NOT SET IN BUS ERROR REGa- : A2
4E 20 54 49 42 20 52 1459
55 42 20 4€ 49 20 54 1465
47 45 52 20 52 4F 147)
43 45 50 58 45 2F 21 1477 533 8'/EXPECTED: XB(X)a- : A2
29 58 2B 42 58 21 1483
49 45 43 45 52 2F 21 1489 534 @ /RECEIVED: 'XB(X)a ;: A2
29 58 28 42 58 21 1495
20 20 20 20 20 2F 21 149B 535 a'/ X0R: XB(X)a : A2
29 58 28 42 58 21 14A7
S5F 144D
14AD 536
52 52 4F 43 2F 21 00° 14AD 537 FMT_CPU_1:: .ASCIC @'/CORRECTED DATA BIT NOT SET IN BUS ERROR REGS ; A2
42 20 41 54 41 44 20 14BY
49 20 54 45 53 20 54 14C5
20 52 4F 52 52 45 20 14D1
43 45 50 58 45 2F 21 14DB 538 &' /EXPECTED: XB(X)3 : A2
29 58 28 42 58 21 14¢7
49 45 43 45 52 2F 21 14€D 539 @a'/RECEIVED: 'XB(X)a : A2
29 58 28 42 58 21 14F9
20 20 20 20 20 2F 21 14FF 540 '/ XOR: XB(X)a : A2
29 58 28 42 58 21 150B
63 14AD
1511 54]
4F 43 4E 55 2F 21 00° 1511 542 FMT _CPU_2:: .ASCIC @'/UNCORRECTABLE DATA BIT NOT SET [N BUS ERROR REGa ; A2
41 44 20 45 4C 42 41 151D
53 20 54 4F 4€ 20 54 1529
52 45 20 53 55 42 20 1535
47 45 154}
43 45 50 58 45 2F 21 1543 543 a'/EXPECTED: 'XB(X)a : A2
29 58 28 42 58 21 154F
49 45 43 45 52 2F 21 1555 544 @' /RECEIVED: XB(X)3 ; A2
29 58 28 42 58 21 1561
20 20 20 20 20 2F 21 1547 545 a'/ XOR: 'XB(X)3 ; A2
29 58 28 42 58 21 1573
67 1511
1579 546
20 53 55 42 2F 21 00° 1579 547 FnY _CPVU 3J:: ASCIC @ /BUS ERROR REGISTER INCORRECTS : A2
54 53 49 47 45 52 20 1585
54 43 45 52 52 4F 43 159

)




I7-ECKAM-3.2

ECKAM

03-

20
20
20

43
53
49
20
20

20

4B
43

52
20

49
20

44
20

50
53
53

53

45
53

20
20
20

45
54
20

02
3A
3A
3A

NN
oo

3A
3A

43
45

45
20

20
20

a5
20

41
45
45

48
43

3A
3A
3A

ac
a3
52

44
44
52

45
52
47
44
A4

52

45
52

42
20

4D
20

54
3A

52
45
52

52

43
20

44
44
52

49
45
49

45
45
aF

aE
as
45
a5
aF

48
52

4D
20

55
20

a1
ap

54
52
20
44
29
20

a5
45
af

41
42

54
56
58

49
52
52
54
54

56
S8

43
aF

S5
20

53
20

ac
55

53
44
54
44
58
47
49
54
56

58

46
52
2D

DECLARATIONS

43
49
20

48
20
43
43
49

20

20
43

At
20

4B
20
29
55
53
29
54
AF
41
28
113
20
43
49

20

20
4F

45

45
29
45
29
20
29

43
45
59
45
45
29
45
29
20
29

4D
4t

20
20

43
3A
58
43
4B
58

aF
41
ag

20
ac

4F
53

45
29
45
29
20
29

43
43
4C

50
58
43
58
20
58

4]
20
52
52
50
58
43
58
29
58

aF
49

4D
20

45
4D
28
4C
43
28

4F
20
20

4D
58

52
54

50
58
43
58
20
58

43
20
47
52

58
28
45
28
20
28

4D
4B
41
52
58
28
45
28
20
28

45
42
52
42
20
42

2F
43
4D
4F
45

52
42
20
42

2F
4D

52
20
41
43
52
58
43
48
58

2F

49
at
52
20

2F
42

45
4C
52
4C
20
4C

2F
54
49

2F
58
2F
58

58

21

4D
43
2F
58
2F
58
2F
58

MEMORY DIAGNOSTIC HEADER

DECLARATIONS

Lo RPN DLUDLLLABO RN
o ety ot it =t (Y (PHOD O L =2 8 b b 40t o

WO

21

00

anvnbLO SNV DO WU N
Voo Mot ot 0t 0t w2 -2 DO WO OWr—eooo

1598
15A4
15AA
15B6

WWWOIN = oo MMMOO O~

(e e o o U Mo Mo Mo WMo Ne MU N FO T YU RU R0 JONT,]
p-
DOOCOMPMODOIOCENOPMMOYDO

O
F -
o

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
)

1690
169C
1630
16A3
16A3
16AF
16BB
16C7

—

O~
oo
~J4 o

SNNSNSNNON AN YA NOOOOOOO
VDB WWAWMR e e OO M TAMMM P

e b s P P P i P D P G P D G G Pl Pl P
LODOOOoOPDPMOOOPODMOOOW

548
549
550

551
552 FAT _CPU_4::

553
554
555

556
557 FMT_ROM_2::

558

559

560

561
562 FMT _ROM _4::

563

564
565 FMT _ECC 1::
566
567
568

569
570 FNT ECC_2::

.ASCIC

.ASCIC

.ASCIC

.ASCIC

.ASCIC

13 MAY 1987
23 JAN 1987 14:30:12 VAX/VMS Macro V04 00
23 JAN 1987 14:26:49 (ZECCHINO.ECKAMIECKAMO.MAR:4

Fiche 1 Frame L3

@ /EXPECTED: XB(X)@d
8 /RECEIVED: XB(X)a
a'/ XO0R: XBtX)a

@' /MACHINE CHECK ERROR SUMMARY RtG [NCORRECTa

' /EXPECTED: 'XB(X)3
@' /RECEIVED: 'XB(X)a
a'/ XOR: 'XB(X)a

8!/R0OM CHECKSUM INCORRECTa

@ /ROM NUMBER: 'ACa
@ /CHECKSUM IN ROM: XB(X)a
@' /CALCULATED CHECKSUNM: IXB(Xx)a

@' /BOOTSTRAP ROM ADDRESS DID NOT RESPONDa

8'/ROM ADDRESS: 'XL(X)3

@ /WRONG CHECKBITS IN CSR1a&-

' /EXPECTED: !'XL(X)Q-
8'/RECEIVED: !XL(X)Q-
al/ X0R: 'XL(X)Q

@'/ECC FAILED TO CORRECT SINGLE BIT ERRORS

Sequence 37
Page 15
(3

A2

: A2

A2

A2

A2

: A2

A2

: A2

A2

A2

A2

: A2

A2

)




M 3
I7-ECKAM-3.2 DECLARATIONS 13-MAY-1987

Fiche 1 Frame M3 Sequence 38
ECKANM MEMORY DIAGNOSTIC HEADER 23-JAN-1987 14:30:12 VAX/VMS Macro V04-00 Page 16
03-02 DECLARATIONS 23-JAN-1987 14:26:49 (ZECCHINO.ECKAMIECKAMO .MAR;4 (3)
20 3A 44 45 54 43 45 50 58 45 2F 21 1759 LYA a!/EXPECTED: 'XL(X)a-
29 58 28 4C 58 21 1765
20 3A 44 45 56 49 45 43 45 52 2F 21 176B 572 a!/RECEIVED: ' XL(X)a-
29 58 28 4C 58 21 1777
20 3A 52 4F 58 20 20 20 20 20 2F 21 177D 573 al/ XO0R: !1XL(X)a
29 58 28 4C 58 21 1789
56 1730
178F 574
54 49 52 57 20 47 AE 4F 4C 2F 21 00° 178F 575 FMT _ECC_3:: .ASCIC @!/LONG WRITE AND DOUBLE-BIT ERROR FAILCDa : M2
45 4C 42 55 4F 44 20 44 4t 41 20 45 179B
46 20 52 4F 52 52 45 20 54 49 42 2D 17A7
44 45 4C 49 41 17B3
48 54 20 45 54 49 52 57 20 4F 54 20 17BS8 576 @ TO WRITE THE MEMORYa- ; A2
59 52 4F 4D 45 4D 20 45 17CA4
20 3A 44 45 54 43 45 50 58 45 2F 21 17CC 577 @ /EXPECTED: IXL(X)a
29 58 28 4C 58 21 17D8
20 3A 44 45 56 49 45 43 45 52 2F 21 17DE 578 a!/RECEIVED: !'XL(X)a
29 58 28 4C 58 21 17EA
20 3A 52 4F 58 20 20 20 20 20 2F 21 17F0 579 al/ X0R: 'XL(X)a
29 58 28 4C 58 21 17fC
72 178F
1802 580
4D 45 54 54 41 20 43 43 45 2F 21 00" 1802 581 FMT €CC_4:: .ASCIC @ /ECC ATTEMPTED TO CORRECT DOUBLE BIT ERRORa
52 52 4F 43 20 4F 54 20 44 45 54 50 180E
42 2D 45 4C 42 55 4F 44 20 54 43 45 181A
52 4F 52 52 45 20 54 49 1826
20 3A 44 45 54 43 45 50 58 45 2F 21 182t 582 a./EXPECTED: tXL(X)a
29 58 28 4C 58 z1 183A
20 3A 44 45 56 49 45 43 45 52 2F 21 1840 583 a /RECEIVED: !'XL(X)a
29 58 28 4C 58 21 184C
20 3A 52 4F 58 20 20 20 20 20 2F 21 1852 584 al'/ XO0R: 'XL(X)a
29 58 28 4C 58 21 185¢
61 1802
1864 585
54 43 45 52 52 4F 43 AE 55 2F 21 00°' 1864 586 FMT _ECC_5:: .ASCIC &!/UNCORRECTABLE ERROR FLAG NOT SET IN CSROa
46 20 52 4F 52 52 45 20 45 4C 42 41 1870
20 54 45 53 20 54 AF 4€ 20 47 41 4C 187C
30 52 53 43 20 4€E 49 1888
20 3A 44 45 54 43 45 50 58 45 2F 21 188F 587 a'/EXPECTED: 'XL(X)a
29 58 28 4C 58 21 189B
20 3A 44 45 56 49 45 43 45 52 2F 21 1BA1 588 a'/RECEIVED: . XL(X)a
29 58 28 4C 58 21 18AD
20 3A 52 4F 58 20 20 20 20 20 2F 21 18B3 589 a / XO0R: 'XL(X)a
29 58 28 4C 58 21 18BFf
60 1864
18C5 590
18C5 591
4D 45 54 54 41 20 43 43 45 2F 21 00 18C5 592 FMT _ECC_6:: .ASCIC a!/ECC ATTEMTPED 7O CORRECT LOST ERRORa
52 52 4¢ 43 20 4F 54 20 44 45 50 54 18D1
52 52 45 20 54 53 4F 4C 20 54 43 45 18DD
52 4F 18E9
20 3A 44 45 54 43 45 50 58 45 2F 21 18¢B 593 a /EXPECTED: 'XL(X)a
29 58 28 4C 58 21 18F7
20 3A 44 45 56 49 45 43 45 52 2F 21 18fD 594 3'/RECEIVED: 'XL(X)a
29 58 28 4C 58 21 1909
20 3A 52 4F 58 20 20 20 20 20 2F 21 190F 595 atl/ X0R: XL(X)a
29 58 28 4C 58 21 191B




N 3

lZ-ECKAM-3.2 DECLARATIONS 13-MAY-1987 Fiche 1 Frame N3 Sequence 39
ECKAM MEMORY DIAGNOSTIC HEADER 23-JAN-1987 14:30:12 VAX/VMS Macro V04 00 Page
03-02 DECLARATIONS 23-JAN-1987 14:26:49 [ZECCHINO.ECKAM]IECKAMO .MAR;4
5B 18C5
1921 596
1921 597
55 20 44 4E 41 20 45 43 55 2F 21 00" 1921 598 FMT _€CC_7:: .ASCIC a!'/7/uUCe AND UCE, INFO LOST NOT SET IN CSROa
53 4F 4C 20 4F 46 4E 49 20 2C 45 43 192D
4E 49 20 54 45 53 20 54 4F 4E 20 54 1939
30 52 53 43 20 1945
20 3A 44 45 54 43 45 50 58 45 2F 21 194A 599 3! /EXPECTED: 'XL(X)a
29 58 28 4C 58 21 1956
20 3A 44 45 56 49 45 43 45 52 2F 21 195C 600 a!/RECEIVED: !'XL(X)a-
29 58 28 4C 58 21 1948
20 3A L2 4F 58 20 20 20 20 20 2F 21 196E 601 al/ XOR: !XL(X)a
29 58 28 4C 58 21 197A
58 1921
1980 602
49 54 53 4F 4€ 47 41 49 44 2F 21 00' 1980 603 FMT_ECC_8:: .ASCIC a!/DIAGNOSTIC BITS STUCK AT ONE IN CSR1la-
4B 43 55 54 53 20 53 54 49 42 20 43 198C
43 20 4€ 49 20 45 4E 4F 20 54 41 20 1998
31 52 53 19A4
20 3A 44 45 54 43 45 50 58 45 2F 21 19A7 604 al/EXPECTED: !XL(X)a-
29 58 28 4C 58 21 19B3
20 3A 44 45 56 49 45 43 45 52 2F 21 19B9 605 a!/RECEIVED: !XL(X)a-
29 58 28 4C 58 21 19C5
20 3A 52 4F 58 20 20 20 20 20 2F 21 19CB 606 al/ XOR: !'XL(X)a
29 58 28 4C 58 21 19D7
5C 1980
190D 607
49 54 53 4F 4E 47 41 49 44 2F 21 00' 19DD 608 FMT_ECC_9:: .ASCIC a!/DIAGNQOSTIC CHECK MODE OR PAGE MODE STUCK AT ZEROa-
45 44 4F AD 20 4B 43 45 48 43 20 43 19€9
44 A4F 4D 20 45 47 41 50 20 52 4F 20 19F5
SA 20 54 41 20 4B 43 55 54 53 20 45 1A01
4F 52 45 1A0D
31 52 53 43 20 4E 49 20 1A10 609 a IN CSRl1a-
20 3A 44 45 54 43 45 50 58 45 2F 21 1A18 610 ! /EXPECTED: 'XL(X)3
29 58 28 4C 58 21 1A24
20 3A 44 45 56 49 45 43 45 52 2F 21 1A2A 611 a!/RECEIVED: 'XL(X)a
29 58 28 4C 58 21 1A3¢6
20 3A 52 4F 58 20 20 20 20 20 2F 21 1A3C 612 al/ XOR: !'XL(X)a
29 58 28 4C 58 21 1A48
70 19DD
1A4E 613
42 41 53 49 44 20 43 43 45 2F 21 00° 1A4E 614 FMT _ECC_10:: .ASCIC a!/7eECC DISABLE MODE OR PAGE MODE STUCK AT ZEROa-
50 20 52 4F 20 45 44 4f 4D 20 45 4C 1A5A
55 54 53 20 45 44 4F 4D 20 45 47 41 1466
4F 52 45 SA 20 54 41 20 4B 43 1A72
31 52 53 43 20 4€E 49 20 1A7C 615 a IN CSR1a-
20 3A 44 45 54 43 45 50 58 45 2F 21 1A84 616 a!/EXPECTED: !'XL(X)a-
29 58 28 4C 58 21 1A90
20 3A 44 45 56 49 45 43 45 52 2F 21 1A9%96 617 ! /RECEIVED: !XL(X)a-
29 58 28 4C 58 21 1AA2
20 3A 52 4F 58 20 20 20 20 20 2F 21 1AAS8 618 al/ XO0R: 'XL(X)a
29 58 28 4C 58 21 1AB4
6B 1A4E
1ABA 619
45 4C 4C 4F 52 54 4E 4F 43 2F 21 00' 1ABA 620 FMT_ECC 11:: .ASCIC a!/CONTROLLER STUCK IN PAGE MODEa
50 20 4E 49 20 4B 43 55 54 53 20 52 1ACé
45 44 4F 4D 20 45 47 41 1AD2

o~
W ~J




1Z-ECKAN-3.2

ECKAM

03-

49
45
52

20

20
43

20
20
20

49
45
4F
48
20

49
52

54
45
43

45

45

54
43
45
48
44

45

02

42
54
52

53

53
4E

3A
3A
3A

42
54
4€
54
53

42
54
52

45
49
4C
20

48

20

20
48
43

54
43
45

54

2D
4t
55

54

54
49

44
44
52

2D
4t
20
49
54

2D
213
55

54
52
42
52

43

4t

4€
43
4F

43
20
52

43

45
49
43

50

4E
20

a5
45
aF

45
49
44
57
50

45
49
43

49
57
55
4F

20

57
45

57
41
20

45
45
52

45

4c
20
43
55
a4
a5
30
54
56

58

4C
20
49
20
55

ac
20
a3
52
20
aF
52

45

4F
50

aF
4B
50
13
55

50

DECLARATIONS

47
52
4F
48

45
54
20
43
49
20

47

44
52
52
44

47
52
4F

57
47
44
52

4t

4t
59

4t
20
43

58
49
43

58

4t
AF
20
54
52
4C

4t

54
45
29
45
29
20
29

4€
4F
20
55
52
45

4E
4F

20

4t
45
49

4B
54

4B
46
45

45
48
43

45

49
52
54
49
45
42

aF

43
50
58
43
58
20
58

49

54
43
45
4C

49
52
54
4t
45

4(‘

20
44
48

4t
20

4t
4F
48
44

4€
43
aF

4€

55
52

55
20
43
45

55
a1
20

55

2F
AF

2F
45
20
52

2F
4D
4B

2F

MEMORY DIAGNOSTIC HEADER

DECLARATIONS

1F

00°'
54
52
45
20
44
3E

0o’

1ABA
1ADA
1ADA
1AE6
1AF2
1AFE

o
(%)

B0
B0
BC

DMOoOOO
oOVvLLD

NN WO LBWW— ) — —Me—ooOMTMm

Pt b ot et it P (e P h b bk B b S G Db Gd G b b e B G P G cd G o Pl ik
m
OWV—UNWVOoOLODOONNIDOLVODODO O O b

OOOOOOOOOOOOOOWOOO DM o

621
622

623

624
625

626
627
628

629
630

631

632
633

634

635
636

637

638
639

640

641

642

FMT_ECC_12::

FMT_ECC_13::

FMT_ECC_14::

FMT_ECC_15::

FMT _ECC_16::

FMT_UNK_ET::

FMT_UNK_MC::

FMT_UNX_TO0::

FMT _UNX_UNC::

B 4

.ASCIC

.ASCIC

.ASCIC

.ASCIC

.ASCIC

.ASCIC

.ASCIC

.ASCIC

.ASCIC

13-MAY-1987 Fiche 1 Frame B4 Sequence
23-JAN-1987 14:30:12 VAX/VMS Macro V04-00
23-JAN-1987 14:26:49 [ZECCHINO.ECKAMIECKAMO .MAR:4

3!/SINGLE-BIT ERROR INTERRUPT OCCURRED WITHa-

38 INTERRUPTS DISABLEDa

a!/CONTENTS OF CSR 0 INCORRECTa-

3! /EXPECTED: 'XL(X)a-
al'/RECEIVED: XL(X)a-
al/ XOR:

IXL(X)3

8!/SINGLE-BIT ERROR INTERRUPT DID NOT OCCUR WITHa-

a INTERRUPTS ENABLEDa

3!/SINGLE-BIT ERROR INTERRUPT OCCURRED ONa-

3 BYTE WRITEa

a!/LONG WRITE AND DOUBLE-BIT ERRGR CAUSEDa-

@ MACHINE CHECKa

3! /UNKNOWN ERROR TYPEQ

a!/UNKNOWN TYPE OF MACHINE CHECK OCCURREDa

a8!/UNEXPECTED MACHINE CHECK OCCURREDa

a!/UNEXPECTED UNCORRECTABLE ERROR OCCURREDa

40

Page 1
(

A2

: A2

A2

A2

A2

8
3)

: A2

.
L}

A2




1Z-ECKAM-3.2

ECKAM

03-

41
43

45
58

58
58

58
58
58

53
55

42
53

20

54
20
20

52

43
55

aF
a5

54
46

49
41
28

49
43

45

02

54
4F

52
21

28
28

28
28
28

20
52

20
20

53

43
2C
4E

41

45
21

50
48

53
20

42
20
4C

N
oo

43
20

20
20

4C
4C

4C
4C
4C

4C
52

53
42

55

45
52
aF

50

4C
20

49
59

20
54
58

45
2C

20

45
52

53
3A

58
58

58
58
58

aF
a5

53
55

42

52
4F
49

20
52

45
57

55
45

58
52

45
41
21

52
42
42

54

52
4F

53
44

45
21

20
20

52
52
54

45
4F

53
aF

53
42

45
4F

4C
20
20

55
55
55

41

DECLARATIONS

52
52

45
45

NN
oo

NN
ocooo

54
4t

20

41
42

4F
52
41

48
52

20
52
4B

20
20

4F
52
44
52
43

43
43

43
43
43

4t
49

44
54

54
55

43
45
4D

43
52

57
20
43

54
aF

4E
45

55
aF
53

49
20
20

4B

43
45
45
44
4t

£
—

L b D
— s s

20

44
49

41
21

4E
20
52

41
45

4F
53
55

4F
54

4t
20
52
44
45
29

:13
20
54

44
52
45

46
aF
ap

55

55
45
52
41
52
58

2F
2F

2F
2F
2F

2F
52

2F
20
43

2F
54

2F
4C
46
53

2F
59

2F
42
53

2F
44

2F
54
ac

2F
45
52

2F
52
55

54

44
42
43
21
46
4C
45
00°*
29
29
18
00°
29
29
29
24
00°
54
50
19
00°*
55
54
1B
00°
42
13
00°
41
49
4C
27
00°*
49
14
00"
54
42
1€
00°*
53
52
19
00°
45
41
1B
00
54
44
58
25
00’
4E
4F
20
00'

1C89
1C95
1CA1
1CA7
1CB3
1CBF
1C7D
1CC3
1CCF
1CDB

(= lelololelelelelo]loleloleeloele)e]
UhWwhlWw—=lWNo—~oOo~0O00O00O0o MM
NONWNDWNO—= OO =00 MO

643

644

645

646

647

648

649

650

651

652

653

654

655

656

MEMORY DIAGNOSTIC HEADER
DECLARATIONS

FMT_BODY::

FMT_COMP_ERR::

FMT_CS_MC::

FMT _ADR_BUS::

FMT DATA_BUS::

FMT _INF_LST::

FMT_CPE _MC::

FMT_CS_BUS::

FMT_NSBH::

FMT_NX_MEM::

FMT_RAM::

FMT _ROMW::

FMT_SAQ::

C 4

.ASCIC

.ASCIC

.ASCIC

.ASCIC

.ASCIC

.ASCIC

.ASCIC

.ASCIC

.ASCIC

.ASCIC

.ASCIC

.ASCIC

.ASCIC

13-MAY-1987 che 1 Frame C4

Fi
23-JAN-1987 14:30:12 VAX/VMS Macro V04 00
14:26:49 [ZECCHINO.ECKAMIECKAMO .MAR:4

23-JAN-1987

a!/ADDRESS REFERENCED: 'XL(X)a

al/tAC 'XL(X)/1AC 'XL(X)3

3!/71AC 'XL(X)!/VAC IXL(X)!/1AC . XL(X)a

a!/CONTROL STORE INTERRUPTa

8! /ADDRESS BUS BIT !'UB STUCKa

a!/DATA BUS BIT 1UB a

38! /UNCORRECTABLE ERROR, INFORMATION LOSTa

a./CACHE PARITY ERRORa

a!/ROW SELECT BUS ROW !UB STUCKa

a!/NOT SUPPOSED TO BE HEREa

a./NON-EXISTENT MEMORY FAULTa

a!/DOUBLE BIT ERROR AT ADDRESS: !XL(X)a

a!/FAILURE IN ROW !'UB, COLUMN !UBa

aSTUCK AT ZEROa

Sequence 41
Page 19
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)




IZ-ECKAN-3.2

ECKANM

03-

4t

20

49
21

54
3A
49
53

58

44
49
20
2t

43
20
4F
2F
45
52
54
4t

41

45
4C

2A
2A
2A
2A

41
41
45
55

20
48
59
4t

45
53
54

02

4F

aF

53
3A

53
53
48
45

21

45
54
4t
42

4F
45
46
21
52
43
20
4F

20

46
58

2A
2A

2A

49
46
20
52

4B
54
54
41

52
44

45

20
54
20
52
45
49
2F
52

20

54

20

59
aF

48
20
21
44

3A

50
43
20
36

52
49
4F
44

47
49
54

4C

52
20

2A
2A

2A

20
44
41
45

49
46
2C
43

13
aF
20

41

44

52
52

47
53
29
44

53

55
4F
44
35

4F
48
54
52
45
4E
20
41

49
2F
20
3A

2A
2A
2A
2A

3A
20
20
56

55
4F
59
20

45
54
2C

DECLARATIONS

20

45
42

4F
52

49
53
58
41

49

52
4C
4E
32

52
57
20
43
4C
49
52
43

57
21
53
3A

2A
2A

2A

47
43
4F
49

51
20
52
4C

48
20
54

4B

54
55

4D
45

48
45
28
20

20

54

48
54

2F
At

52
44
21
45

55
58

2F
45
20
57

53
52
59
45
53
58
45
54

45
52
44
AE
29

2F
2A
2A
2A
2A
52
4F
54

21
52
52
4D
20
2F
4F
52
52

4f
53

53
49

21
49

53
41
20
48
20
4F
28

21
54
4t
4F
2F
44
55
52
43
4F
45
20
53
2F
54
4F
44
45
58

21
2A
2A
2A
2A
41
4t
4C
48
2E
4F
45
20
45
21
42
55
50

52
0D
00"
45
0C
00°
42
12
00°
5A
2F
43
20
20
47
53
46
4C
5A
00"
20
af
AC
21
52
43
54
52
50
2D
44
45
21
28
42
41
52
28
C2
00°
2A
24
2A
2A
57
47
55
58
ag
46
56
45
50
44
41
54
20

1E£30
1€24
1£32
1E3E
1€32
1E3F
1E48B
1E3F
1€52
1E5SE
1E6A
1E68B
1E77
1£83
1E8F
1E9B
1E9D
1EA9
1£52
1EAD
1EBY
1ECS
1ED1
1EDD

—
m
o
-

oocoooMmMTIM MM T T T T T T T MMM T T TTT T T T Tmmm
N—ooTMMMOOODDoDPPOVONNIOABDLDWWNH—OOTM
LpOMOVO—UVLWOUNMV OO — oL O0— WO — MNMW~NOMWIo

657

658

659

660

661

662

663

664

665
666

667

668

669

670

MEMORY DIAGNOSTIC HEADER
DECLARATIONS

FMT _SAl1::

FMT_SHORT::

FMT_SIZ_ERR::

FMT BAD_LOC::

FMT WARN_MESS::

D 4

.ASCIC

.ASCIC

.ASCIC

.ASCIC

.ASCIC

13-MAY-1987 Fiche 1 Frame D4 Sequence 42
23-JAN-1987 14:30:12 VAX/VMS Macro V04-00 Page
23-JAN-1987 14:26:49 [ZECCHINO.ECKAMIECKAMO .MAR:4

aSTUCK AT ONEa

aSHORTED TO BIT !UBa

a!/MEMORY SIZING ERROR:!/a-

aCSR2 HIGHEST ADDRESS [S: !XL(X)!/HIGHEST ADDRESS a

aFOUND 1IS: IXL(X)a

a!/CORRUPTED TEST LOCATION FOUND IN LOMWER 256KB.!/a

aRDS ERROR OCCURED WHILE TRYING TO FORCE A CRD.!/a-

aPOSSIBLE PRE-EXISTING CRD ERROR IN TEST LOCATION!/3

a(TEST WILL ABORT)../3
aADDRESS REFERENCED:: !XL(X)a

a!/I't'!lll"ll'l'lli!ltl!'lll""l"'!"l!li't'itl!/a

aWARNING: DIAGNOSTIC DEFAULTS TO AN EXHAUSTIVE RUN.!/a

aFOR A QUICK VERIFY OF THE MEMORY, TYPE CTRL C AND /3

3ABO. WHEN RETURNED TO DS PROMPT, SET FLAG QUICK!/a




17-ECKAM-3.2

ECKAM

03-

21

20
2t

20
20
49

49
52
4t

4t
31
49
21

47

2A
2A
2A
2A

53

43
4t
4D

20
20

41
28
20
20
20
20
20
20
46

45
55

02
4B

54
4D

2C
59
44

20
41
55

49
20
57
45

4t
2A
2A

2A
2A

55

20
4F
20

46
3A

4D
20
29
46
3A
3A
3A
3A
aF

4C
21

43

52
41

AF
52
20
2F
52
20
20
2F
20
2C
20
54

49
2F
2A
2A
2A
2A

42

4C
49
59

4F
50

20
52
3€
4F
50
44
44
52
20

42
20

20

41
54
52

20
41

59
45
30
2F

41

a5
45
4F
52

41
3D

45

47
41
aF

53
4D

52
54
3A
21
53
4D

56
54
58
45

54
20

DECLARATIONS

51

53
4F

41
45
54
49
49
45
52
53
55
20
20
49

20
44
2A
2A
2A
2A

54

45
52
4D

54
20

4F
53
35
44
54
20

49
43
20
42

43
53

20

45
52

20
4D
20
54
56
54
20
45
4F
53
44
44

53
45
2A
24
2A
2A

49
52

4C
55
45

4t
59
29

4D
49
31
49
4t
59
29

45
45
20
4D

45
52

55
52
aF

41

20
20

54
59
56
4F
45
45
20
20
4E
53
41
49

54
53
2A
2A
2A
2A

57
52

49
49
20
2F
54
4F
28

4D
45
32
41
54
4F
28

45
58
20
4t

52
52

4C

44
45

4F
4C
4F
4t
S0
54
59
52
49
45
20
20

41
45
2A
2A
2A
2A
2F

2F
52

2F
46
4t
21
4t
4D
4c

2F
52
52
56
4E
4D
4C

52
45
20
2F
aF

52
2F

46

4€
48
2F

4t
4t
42
47
55
20
41
45
52
54
2C
4C

48
54
2A
2A
2A
2A
21

21
45

21
4t
49
50
aF
45
58

21
20
53
4t
4F
45
58

20
20

N DN
— (Y ) -

20
2F
41
54
21
ES
00
AF
41
41
53
53
52
44
50
20
31
4C
2F
57
20
2A
2A
2A

anvnasabbobO

00

4A

HNNVO ococoocooo
Oocoo Dogowwo

2030
203C
203D
2049
2055
1F70
2057
2063
206F
207B
2085
2091
209D
20A9
20B3
20BF
20CB
20D7
20E3
20E4

NN RNNRNDNDNNMNDNDNODNONDODNNNNODNODNNNDNOMNDNOND
AN A 0t 1 5t ot 0t D S G B ol Gl B Gl ol Bl o G G Gl Gl Gkl G P G G p o () Ve o G
—OoOoOTMMMMOOUOODOOUWEROVOVOOWNSNOOULWDLDWNIWNOODAN — -
COOCLALOOMONCOUPMNOLOOD—UDTMNMWNWNIDMOVOIMND

671

672

673

674

675
676

677

678

679

680

681

682

683

684

685
686

E 4

MEMORY DIAGNOSTIC HEADER
DECLARATIONS

FMT _WARN_MES2:: .

FMT_WBE _MC::

FMT_ILL_CFG::

FMT_REG_ERR::

REC MSG::
EXP_MSG::
XOR_MSG::

FMT_SUMMARY1:

ASCIC

.ASCIC

.ASCIC

.ASCIC

.ASCIC
.ASCIC
.ASCIC

.ASCIC

13-MAY-1987 Fi
23-JAN-1987 14:30
23-JAN-1987 14:26

el Frame E4 Sequence 43
2 VAX/VMS Macro V04-00 Page
9 (ZECCHINO.ECKAMIECKAMO .MAR:4

ch
01
: 4

3AND RESTART THE PROGRAM.!/a
aNOTE ALSO, ONLY MEMORY ABOVE THE DIAGNOSTIC!/a-
aSUPERVISOR IS TESTED. ARRAY + ROW UNDER TEST!/a-

aPRINTOUTS [N TESTS 10, 11, AND 12 WILL INDICATE!/a

aWHAT'S BEING TESTED.!/a-

al"'llllll!lli'lll'lll!'ll!lllt'lllttlili"l"tt!|/a

a /WRITE BUS ERRORa

38!/ILLEGAL CONFIGURATION IN MEMORY MAP /a3
3CONTENTS OF MEMORY MAP: 1XL(X)a

3./MEMORY MAP REGISTER (CSR2<15:0>) INVALID'/3
aCONTENTS OF MEMORY MAP: . XL(X)a

@ RECEIVED: @

a EXPECTED: a
3 X0R: @

a@!/NUMBER OF CORRECTABLE ERRORS = !UL!/a-

21
(3)




12-tCKAN-3.2

ECKAN

03-

S0
20
53

2D
2D
2D

20
58
4F

52
54
21

20
55
42

20
35
20

2D
2D
2D
2F

56
41
54
2F

2D
2D
2D
2F

20

20
52

21
43
21
43
21

02

28
20
2F

2D
2D
2D

20
21
52

45
43
53

53
af

20
41
20
4]
20

20
20
52

2D
20
2D

20
20
44

57
45
52

20
20
41

20
20
43

2D
2D
2D
2D

22
20
45
52

2D
2D
20
2D

21

aF
2F

54
4D

2D
21
2D
21
2D

53
20
45
2F
2D
20
2D
2F

29
20
4t

20
aF

29
20
54

29
20
45

2D
2D
2D
2D

20
54
52
4F

2D
2D

2D
29

52
21

4t
45

20
20

20
20

53
20
42
21
2D
20
2D
21

58
20
59

45
52
52

58
20
41

58
20
48

2D
2D
2D
2D

4C
4]
52
52

2D
2D

2D
58

52
4C

45
4D

30
3B
31
38
32

DECLARATIONS

45
20
4D
45
2D
20
2D
2F

28
20
53

52
aF
52

28
20
44

28
20
43

2D
2D
2D
2D

41
48
4F
52

2D
20
2D
2D

52
20
55
4D
2D
20
2D
21

4C
20
28

45
43
45

4C
20
28

4C
20
28
2F

2D
2D
2D
2D

55
54
43
45

2D
2D
2D
2D

4c

20
55

4
45
27
53
20
53
20
53

44
20
4t
4F
2D
20

2D

58
20
20
2F

48
20

58
20
20
2F

58
20
20
21

2D
2D
2D
2D

54
20
20
20

2D
2D
2D
2D

58

20
46

4F
48
52
43
29
43
29
43

44
29
20
52
2D
20
2D
2D

21
20
29
21

54
aF
45

21
20
29
21

21
20
29
29

2D
2D
2D
2D

43
20
44
45

2D
2D
2D
2D

21

20
20

43
54
53
20
58
20
58
20

41
45
54
44
2D
20
2D
2D

20
20
58
29

2F
4t
4C

20
20
44
29

20
20
44
54

2F
2D
2D
2D

41
22
45
ac

2D
2D
2D
2D

20

2F
47

2F
20
43
20
28
20
28
20

MEMORY DIAGNOSTIC HEADER

DECLARATIONS

21
41
42
59
2D
2D
2D
2D
80
00°
20
42
4D
28
00°*
45
41
2F
24
00"
20
42
49
28
00’
20
42
42
29
00"
2D
2D
2D
21
20
41
55
41
21
21
2D
2D
2D
93
00"
0A
00"
4C
15
00’
aF
59
21
58
21
58
21

221B
2227
2233
223F
2248
2254
2260
226C
21F4
2275
2281
228D
2299
2275
229t
22AA
22B6
22C2
229t
22C3
22CF
2208
22E7
22C3
22EC
22F8
2304
2310
22EC
2316
2322
232¢
233A
2346
2348
2354
2360
236C
2378
237A
2386
2392
239¢
2316
23AA
23AA
23BS
23C1
23B5
23CB
23D7
23E3
23EA
23F 6
2402
240¢
241A

687

688

689

690

691

692

693

694

695

696

697

698

699
700
701

FMT_SUMMARY2:

FMT _SUMMARY3:

FMT_SUMMARY4:

FMT SUMMARYS:

FMT _SUMMARYG:

FMT _SUMMARY7:
FMT _LOG FULL::

FMT MEM REG::

.ASCIC

LASCIC

LASCIC

.ASCIC

.ASCIC

.ASCIC
.ASCIC

.ASCIC

13-MAY-1987 Fiche 1 Frame F4
23-JAN-1987 14:30:12 VAX/VMS Macro V04-00

Sequence 44

Page

23-JAN-1987 14:26:49 (ZECCHINO.ECKAMIECKAMO _MAR:4

a!/ADDRESS (PAGE)

8 !'XL(X) IXB(X) (SYNDROME)!/a

3!/THERE WERE NO CORRECTABLE ERRORS!/a

a 'XL(X) 'UB(D) (DATA BIT)!/3
a 'XLx) tuB(D) (CHECK BIT)!/3
@1 /- ~cc e ¢ memeeeceas creere meeee—e-

3 ACTUAL VA

al/- - - - - - e e

8 !'XL(X)!/Q
8!/ ERROR LOG FULL!/a

@' /CONTENTS OF THE MEMORY CSR'Sa

8!/ CSRO - 'XL(X) ; ACa
8!/ CSR1 - IXL(X) ; 'ACQ
8!/ CSR2 - 1XL(X) ; 'ACt/3

BIT NUMBER/SYNDROME!/a-

THAT CAUSED CORRECTABLE ERROR!/!/Q-

22
(3)




lZ-ECKAM-3.2

ECKAN

03-

43

43
38
3B
3B
52
3B
20
3B
3B
3B
54
09
20

3B
52

3B
52

3B
41

3B
3B

42
48
4C
53

02
a1

20
09

09
45
09
45
09
45

09

09
45
09
20

29
52

09
af

09
20

09
4D

09
09

55
20
47
52

21 20 3B

45
4B
29

29
44
29
54
29
4D

29

29
44
29
4B

58
aF

29
52

29
52

29
4D

29
29

21
2C
4t
4F

4t
43
58

58
4F
58
S3
58
49

58

58
4F
58
43

28
52

58
52

58
aF

58
55

58
58

20
42
49
52

49
41
28

28
43
28
49
28
54
52
28

28
4D
28
4F

4C
52

28
45

28
52

28
53

28
28

59
55
53
52

DECLARATIONS

20 20 29 58 28

48
54
4C
48
4C
20
4C
47
4C
20
4F
ac

4C
20

4C
4C

58
45

4C
20

4C
52

4C

4C
4C

BN L
N s e

43
53
58
54
58
52
58
45
58
54
S2
58

58
44
58
20
54

21
20

58
45

58
45

58
52
47
58

58
2F

52
20
57
20

41
20
21
47
21
4F
21
52
21
41
52
21

21
45
21
44
55

20
20

NN N DN NN 5N
— (N T < —e D

—

v
NN

4D
4B
20
4t
20
52
20
20
20
20
45
20
52
20
56
20
4]
AF

20
42

20
43
47
20
53

20
52
52
20

20
4C

41
=13
21
49

2F
43
20
45
20
52
20
41
20
43
20

44
20
41
20
45
45

2F
54
47

41
45
20
55

20
52
20
20
43
20
53

2F
52
20
42

4C
2F

21
45
2F
4C
2F
45
2F
56
2F
50
46
2F
4D
2F
33
2F
52
4D

21
20
45
2F
43
52
2F
42
47
2F
45
59
2F
50
2F
50

21
20
53
20
2F

58
21
68

oo
VWO OO MO — OO O—0C0

COMBEMNONNONRNDLONNNNNODNODNNOND
om

W
(e o]

PRI LY
Ot DO =N

S S -3
© = N

WO LLONO NN
— — = () OD MO e O =s N

2426
2432
23CB
2434
2434
2440
244A
2456
245D
2469
2474
2480
248C
2498
24A4
24AC
24B8
24BC
24C8
24D3
24DF
24t8B
2434
24F1
24FD
2509
250C
2518
2524
2528
2534
2540
2542
254t
255A
2560
256C
256F
257B
24F1
2581
2581
258D
2599
25A5
25B1
2581
25B3

MEMORY DIAGNOSTIC HEADER
DECLARATIONS

702
703

704
705
706
707

708

709

710

IR0

712

713

714

119

G 4

13-MAY-1987

23-JAN-19
23-JAN-19

87 1
87 1

Fi
4:30
4:26

che 1 Frame G4

Sequence 45

:12 VAX/VMS Macro V04 00 Page
:49 (ZECCHINO.ECKAM)IECKAMO .MAR ;4

FMT_MCH_STACK1:: .ASCIC a!/MACHINE CHECK STACKa-
: LENGTHa

al/
al/
8!/
al/

al/
a'/
al/
FMT_MCH_STACK2:: .ASCIC @&!/
al/

a'/

al/

8/

XL (X)
FXL(X)
PXL(X)
FXL(X)

XL (X)

XL (X)

FXL(X)

XL (X)

XL (X)

PXL(X)

PXLOX)

PXL(X)
PXL(X)

FMT SGL BIT ERR:: . ASCIC @'/ARRAY 'UB,

; ERROR CODES

VA REGISTER®-

. PC AT TIME OF ERRORa@-

MDRa-
SAVED MODEQ

: READ LOCK TIMEOUTa

TB ERROR REGS

CACHE ERROR REGa-

: BUS ERROR REGa

ROMW

ERROR SUMHMARY REGa

PCa-
PSL' /3@

'UB, HAS 'UW SINGLE BIT ERRORS!'/a

(3)




I1-ECKAM-3.2
ECKAM
03-02

SUMMARY MODULE
0000043D'EF

03

00DF

57 00000031 EF
58 00000439 "EF
03

00BF

58

000021F4° EF
000100F8 9F 02
57

52

FFOO01FF 8F

53 00000C3CEFA42
FFFFFFBO BF

54 00000C3C'EF42
55

00C00604°EF45 54
2A

F2 55 1F

55

56 01

54 56

30

56 56 Cl

F3 55 06

54

53

00002275°EF
000100¢8 9F 03
0025

55

53

MEMORY DIAGNOSTIC HEADER

SUMMARY MODULE

H 4
13-MAY 1987
23-JAN-1987 14:
23-JAN-1987 14:

Fiche 1 Frame H4
30:12
26:49

Sequence 446
VAX/VMS Macro V04-00 Page
(ZECCHINO .ECKAMIECKAMO .MAR ;4

2583 721 .SBTTL SUMMARY MODULE
00000000 722 .PSECT ROUTINES,PAGE .EXE ,NOWRT
0000 123
0000 724 $DS _BGNSUMMARY
0000 .SAVE
00000000 .PSECT SUMMARY,LONG
0000 SUMMARY :
0000 0000 .WORD AM <> : ENTRY MASK
95 0002 125 1STB SUMMARY _FLAG ; Moving Inversions Executed?
12 0008 126 BNEQ 3% : Branch if yes
31 000A 127 BRHW 608
DO 000D 728 3%: MOVL PGE COR_ERR,R7 : Get the number of errors per page
DO 0014 729 MovL TOTAL _COR_ERR,RB ; Get total single bit errors
12 001B 730 BNEQ 5% : Branch if errors present
31 001D 731 BRK 508
0020 732 5%: $DS _PRINTS_S FMT_SUMMARY1 ,R8 ; Print number of correctable
DD 0020 PUSHL R8
9F 0022 PUSHAB FMT SUMMARY]
FB 0028 CALLS s3SN, asDSSPRINTS
002F 7133 ; Errors and Header
D7 O002F 134 DECL R7 ; Make total page errors a loop count
D4 0031 7135 CLRL R2 : Init the index
CB 0033 736 10%: BICL3 #AXFFOO001FF, - ; Get the address from the table
0039 137 COR_ERRORS(R2],R3 P ...
CB 0040 738 BICL3 SAXFFFFFFBO, - : Get the syndrome from the table
0046 739 COR_ERRORSI[R2],.R4 P ...
004D 740 ;
004D 741 ; Convert syndrome to bit number.
004D 742
D4 004D 743 CLRL RS : Init an index
91 004F 744 20%: cnPB R4 ,S5YNDROME[RS] ;: Check syndrome against table
13 0057 745 BEQL 25% : Branch if this bit
£3 0059 746 AOBLEQ #31.R5.,20% : Check all 32 bits
005D 747
005D 748 ; Not a data bit, check for a CHECK BIT failure
005D 749 ;
D4 005D 750 CLRL RS : Init an index
DO O005F 751 novL 1 .R6 : Init 8 check bit syndrome
91 0062 752 22%: CHPB Ré6.R4 : Is it this syndrome’
13 0065 753 BEQL 308 : Branch if yes
78 0047 754 ASHL 21 .R6,.R6 ; Select next syndrome
F3 006B 755 AQBLEQ #6.R5,22% : Check al! 7 syndromes
006F 7156 ;
00eF 757 ; Undefined syndrome. Print the raw Syndrome
006F 758 ;
006F 759 $DS PRINTS_S FMT _SUMMARY2 ,RI,R4 ; Print the data
DD 006F PUSHL R4
DD 0071 PUSHL R3
9F 0073 PUSHAB FMT _SUMMARY?2
FB 0079 CALLS SSSN, 3sDSEPRINTS
31 0080 760 BR& 45%
0083 761 ;
0083 762 : Data bt error, Print the bit in error.
0083 763 ;
0083 764 25%: $DS PRINTS S FAT _SUMMARY4,R3,RS ; Print the fa:1ing cdata bit
DD 0083 PUSHL RS
DD 0085 PUSHL R)

24
(4)

A9
A9




11-ECKAM-3 .2
ECKAM
03-02

SUMMARY MODULE

000022C3'EF
000100F8 9F 03
0011

55

53

000J22EC"EF
000100F8 9F 03

FFBS 52 01 57

00002316 'EF
000100F8 9F 01
52

58

53 00000035°EF42

0000229¢ "EF
000100F8 9F 01

00010058 9F 6

MEMORY DIAGNOSTIC HEADER
SUMMARY MODULE

9F 0087

FB 008D

31 0094 765
0097 766 ;
0097 767 ; Check
0097 768
0097 769 30%:

DD 0097

DD 0099

9F 0098

FB 00A!l
00AS8 770

F1 00A8 771 45%:
00AE 172 ;
00AE 773 ;: This
00AE 774 ; is ret
00AE 775 ;
00AE 776 47%:

9F 00AE

FB 00B4

D4 00BB 177
D7 00BD 778
D0 00BF 7179 48%:

00C? 780
DD 00C7
9F  00C9
FB  00CF
F1 00D6 781
31 00DC 782
00DF 783 50%:
9F Q0DF
FB  00ES
00EC 784 60%:
00€C 785
00EC 786
00EC SUMMARY _
FA 00€EC
04 0Q0F3
00000000

[ 4

Page

13-MAY-1987 Fiche 1 Frame [4 Sequence 47
23-JAN-1987 14:30:12 VAX/VMS Macro V04-00
23-JAN-1987 14:26:49 [(Z2ECCHINO.ECKAMIECKAMO.MAR ;4
PUSHAB FMT SUMMARY4
CALLS 298N, @sDSSPRINTS
BRMW 45%
bit error, Print the bit in error

$DS_PRINTS S

FMT _SUMMARYS,R3,R5 ; Print the failing check b't

PUSHL RS
PUSHL R3
PUSHAB FMT _SUMMARYS
CALLS s$3N, 3sDSSPRINTS
ACBL R7.81,R2,10% : Print all the errors

rieved and printed from the

$DS_PRINTS S FMT_SUMMARYS

is where the actual Virtual Address that caused the single bit error

log

; Print the Virtual Address message

: Init the index for VA log
Get the VA from the log

; Do for the whole lo0g
s Exat
: Print no errors message

PUSHAB FMT _SUMMARYS

CALLS  s$$N, asDSSPRINTS

CLRL R2 :

DECL RB :

MovL VA_COR_ADDRESSIR2],R3

$DS_PRINTSS FMT _SUMMARY7 ,R3 ;
PUSHL  R3
PUSHAB FMT_SUMMARY?
CALLS  #$3N, asDSSPRINTS

ACBL RB,#1,R2,48%

BRW 60%

$DS _PRINTS S FMT_SUMMARY3
PUSHAB FMT SUMMARY3
CALLS  #3SN, asDSSPRINTS

$DS _ENDSUMMARY

X:
CALLG
RET
.RESTORE

(SP), asDS$BREAK

: RETURN TO COMMAND MODE

Print the actual Virtual Address

Decrement counter to allow for zero

25
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12-ECKAM-3.2
ECKAN
03-02

04

PRINT SUBROUTINE

co 00000014°¢EF

00001C1B"EF

0001000 9F

01

0

OO O
[N e J oo J e ]

MEMORY DIAGNOSTIC HEADER

PRINT SUBROUTINE

788
789
790
791
192
793
794
795
796
197
798
199

000

@
o
o

OOODOODOODODOODOODODOODODODOO®O
A ot sl 4l lh Gt il 4 bkt 00 2 D O O OOOO0OO0O
COCVO VOB WN—=OOVOD OB WA —

(o oo ¢]
NN
A o=e

823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840

P ~J ian— D
MO

9F
FB
841
842

OO0 OOOOOOCOOOOODDOOOOOODOOO0DOO0O0O000ODO0O0DO0O0DO00OO
OO0 CO0O0ODODODODODOOOCOOOOO0O0O00DO0O0ODO00O0O000CODO0OO0O0O0O0O00DO0OO0O00O
et et et et et DO O OO OOO0ODOODOODODC OO0 OO00OOOOO00D00O00O0O0000O00O00O0OOD00O0O
T R@OANOMOIIAIRIRARAINIRIRIRNIR RN RIAIRIN NN AR RN RNV VONOOO

PRINT::

K N 2

FUNCTI

CALLIN

INPUT

IMPLIC

ouTPUT

IMPLIC
COMPLE
SIDE €

®e %o We B9 We Wy Ve Ve We Ve Ve Ve Ve e Se Ve W ©s wa

10%:

100%:

J 4

13-MAY-1987 Fi
23-JAN-1987 14:30
23-JAN-1987 14:26
.SBTTL PRINT SUBROUTINE
HORD  AMO> ;

ONAL DESCRIPTION:

This is the error information
following error information:

for a RAM failure: Uncorre

failing address
failing array

for any other type of erro

failing register
good data, bad dat

G SEQUENCE:

Called by $DS_ERRHARD_S.
PARAMETERS:

R3 - good (expected) dasta

R4 - bad (received) data
RS - XOR of R3 and R4

che 1 Frame J4

:49 (ZECCHINO .ECKAM]JECKAMOD .MAR ;4

Entry mask

print subroutine. It

ctable errror

r:

8, XOR (if appropriate)

IT INPUTS:

ERROR_TYPE - 0 (address bus failure)
-1 (data bus fsilure)
-2 (row select bus faiiure)
-3 (Ram failyre)

PARAMETERS:

Printed ASCI] error message on console.

IT QUTPUTS: NONE
TION CODES: NONE
FFECTS: NONE
CASEB ERROR _TYPE,s0,s4 ;
.WORD 100%-10% :
.MORD  200%-10% :
.MORD  3008-10% :
.MORD  400%-10% :
$DS PRINTB .S FAT _UNK _ET :
PUSHAB FMT UNK ET

CALLS 838N, asDSSPRINTB
$DS_PRINTB_S ;?T_ADR_BUS.- :

Decode type of error
Displacement for error
Displacement for error
Displacement for error
Displacement for error
Unknown error type

Report address bus fail

Sequence 48
:12 VAX/VMS Macro Y04 00

prints

trpe
type
type
trpe

ure

WA O

Page

the
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l2-ECKAM-3.2
ECKAM
03-02

PRINT SUBROUTINE
MEMORY DIAGNOSTIC HEADER
PRINT SUBROUTINE

57 DD O001F
00001D1B'EF 9F 0021
C00100E0 9F 02 B 0027
002E 843
002€E 844
002E 845
54 DD 002t
000021D0O'8F DD 0030
53 DD 0036
00002i1DC'8F DD 0038
00001CC3'EF 9F 003t
000100EB 9F 05 fB 0044
0079 31 004B 846
004¢€ 847 200%:
004¢ 848
56 DD 004¢
00001D37"EF 9F 0050
000100E0 9F 02 FB 0056
005D 849
0050 850
005D 851
0050 852
55 DD 005D
000021E8"8F DD 0Q05F
54 DD 0065
000021D0 *8F DD 0067
53 DD 006D
000021DC'8F DD 00&F
00001CDC EF 9F 0075
000100E8 9F 07 FB 007B
0042 31 0082 853
0085 854 300%:
00001050 'EF DD 0085
00001D88 "EF 9F 008B
000100E0 9F 02 FfB 0091
0098 855
0098 856
0098 857
54 DD 0098
000021D0 " 8BF DD 009A
53 DD O0O0AQ
000021DC "8F DD 00A2
00001CC3°EF 9F 00A8
000100E8 9F 05 FB 00AE
000F 31 00BS5 858
00B8 859 400§:
56 DD 00B8
00001DDD "EF 9F 00BA
000100€0 9F 02 F¢B 00CO
oeC? 860 PRINTX:
04 00C7 861
00C8 862

K 4

PUSHL

PUSHAB

CALLS
$DS_PRINTX_S

PUSHL
PUSHL
PUSHL
PUSHL
PUSHAB
CALLS
BRHW PRINTX
$DS PRINTB S

PUSHL

PUSHAB

CALLS
$DS PRINTX S

PUSHL
PUSHL
PUSHL
PUSHL
PUSHL
PUSHL
PUSHAB
CALLS
BRHW PRINTX
$DS _PRINTB_S
PUSHL
PUSHAB
CALLS
$DS_PRINTX_S

PUSHL
PUSHL
PUSHL
PUSHL
PUSHAB
CALLS
BRHW PRINTX
$DS_PRINTB_S
PUSHL
PUSHAB
CALLS

RET

13-MAY-1987

23-JAN-198
23-JAN-198

R7

FMT_ADR_BUS

S$SN, @sDSSPRINTB
FMT_BODY, - :
sEXP_MSG,R3,-
#REC _MSG,R4

R4

sREC _MSG

R3

sEXP _MSG

FMT _BODY

288N, @sDSSPRINTX

FMT_DATA_BUS,- :

F
14:3
14:2

~ 3

R6

Ré&

FMT_DATA_BUS
S$SN, @asDSSPRINTB

FMT _COMP _ERR,- ;
'EXP_HSGoR3v-
#REC _MSG,R4, -
#X0R_MSG,R5

RS

#X0R _MSG

R4

#REC _MSG

R3

SEXP _MSG

FMT COMP_ERR
s$SN, S#DSEPRINTX

FMT _CS_BUS,FROW
FROKW

FMT_CS_BUS
283N, J#DSSPRINTB
FMT_BODY, - :
sEXP_MSG,R3,-
SREC _MSG,R4

R4

sREC _MSG6

R3

SEXP_MSG

FMT _BODY

233N, 3#DSSIPRINTX

FMT _RAM RS
R6

FMT _RANM
s$SN, @sDSSPRINTB

iche 1 Frame K4
0:12
6:49

Sequence
VAX/VMS Macro V04 00
(ZECCHINO.ECKAMIECKAMO .MAR; 4

Report expected, received data

And exit
Report data bus failure

Report exp,rec, xor data

And exit

; Report row select bus failure

Report expected, received data

: And ex’'t
;: Report ram failure

: Ext

49
Page
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ZZ-ECKAM-3.2
ECKAM
03-02

PRINT GENERAL ROUTINE

05 01 14 AC

18 BC
01
004¢

1C AC
18 BC

02
003F

000100E0 9F

000100EQ 9F

20 AC
1C AC
18 BC
03
002C

000100EQ 9F

24 AC
20 AC
1C AC
18 BC
04
0016

000100E0 9F

L

MEMORY DIAGNOSTIC HEADER
PRINT GENERAL ROUTINE

0000

OO0 OoOOo
OO0 OoOOoO

VWO — O
O~

9F
31

DD
9F
FB
31

DD
DD
9F
FB
31

DD
DD
DD
9F
FB
31

00C8
00C8
00C8
00CA
00CA
00CA
00CA
00CA
00CA
00CA
00CA
00CA
00CA
00CA
00CA
00CA
00CA
00CA
00CA
00CA
00CA
00CA
00CA
00CA
00CF
00D}
00D3
00DS
00D7
00D9
0009

OO0 OOOOOOOOOOODODOOOOO
it ot e G e o e et ek et rE D O OO OO OODOOOO
—_ et et e e OO OO MMM MIMMMMMYO
MOV MO OV O0NTOVOONON WO OO0 WO

864
865
B66
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895

896
897

898
899
900

O 0 O
[ X
Wl B

904
905
906

4
13-MAY-1987 Fiche 1 Frame L4
23-JAN-1987 14:30:12
23-JAN-1987 14:26:49

Sequence
VAX/VMS Macro V04-00
(ZECCHINO.ECKAMIECKAMO .MAR:4

.SBTTL

PRINT _GENERAL ::

:00

®e e ®e "o %o We s %e %o Vs Ve Vi Ve vy Sy

10%:

100%:

2009 :

300¢%:

400%:

500%:

.WORD AMCO>

PRINT GENERAL ROUTINE

FUNCTIONAL DESCRIPTION:

This routine is used to print a specified error message with the
specified parameters.

CALLING SEQUENCE:

Calied by $DS_ERRHARD_S

IMPLICIT INPUTS:

ERRS P1(AP)
ERRS P2(AP)
ERRS P3(AP)

- Number of parameters
- Address of Specific FADO String
Specific data for FAQ string

CASEB ERRS _P1(AP) , 81,85 : Select number of parameters
.HORD 1008 - 10%
.WORD 2009 10$
.WORD 300% 108
.WORD 400% - 10$
.WORD 5008 - 10%
$DS PRINTB_S 3ERRS P2(AP)
PUSHAB @QERRS$_P2(AP)
CALLS 283N, 3#DSSPRINTB
BRW PRINT _GEN_X
$DS_PRINTB_S SERRS _P2(AP) ,ERRS _P3(AP)
PUSHL ERRS P3(AP)
PUSHAB @QERRS$ P2(AP)
CALLS s$SN, a#DSSPRINTB
BRHW PRINT _GEN_X
$DS_PRINTB_S 8ERRS$ _P2(AP) ,ERRS P3(AP),
ERRS _P4A(AP)
PUSHL ERRS _P4(AP)
PUSHL ERRS _P3(AP)
PUSHAB @3ERRS$ P2(AP)
CALLS s8N, 32DSSPRINTB
BRUW PRINT _GEN X
$DS PRINTB_S aERRS _P2(AP) ,ERRS P3(AP),
ERRS PA(AP) ,ERRS P5(AP)
PUSHL ERRS$ _PS(AP)
PUSHL ERRS P4(AP)
PUSHL ERRS _P3(AP)
PUSHAB @QERRS P2(AP)
CALLS s$$N, 32DSSPRINTB
BRUW PRINT _GEN X

$DS _PRINTB_S

aERRS P2(AP) ,ERRS P3(AP),
ERRS _P4(AP) ,ERRS PS(AP),

50
Page
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17-ECKAM-3.2
ECKAM
03-02

PRINT GENERAL ROUTINE
MEMORY DIAGNOSTIC HEADER
PRINT GENERAL ROUTINE

011F 907
28 AC DD O011F
24 AC DD 0122
20 AC DD 0125
1C AC DD 10128
18 BC 9F 012B
000100E0 9F 05 FB 012t
0135 908 PRINT_GEN_X:
04 0135 909 RET
0136 910

M 4

PUSHL
PUSHL
PUSHL
PUSHL
PUSHAB
CALLS

13-MAY-1987 Fiche 1 Frame M4 Sequence

23-JAN-1987 14:30:12
23-JAN-1987 14:26:49

ERRS_P& (AP
ERRS P& (AP
ERRS _P5(AP)

ERRS _P4(AP)

ERRS _P3(AP)

aERRS _P2(AP)
#$SN, asDSSPRINTB

-

VAX/VMS Macro V04-00
[ZECCHINO.ECKAMIECKAMO .MAR; 4

51
Page
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N 4

21-ECKAM-3.2 PRINT UNEXPECTED UNCORRECTABLE ERROR ROV 13-MAY-1987 Fiche 1 Frame N4 Sequence 52
ECKAM MEMORY DIAGNOSTIC HEADER 23-JAN-1987 14:30:12 VAX/VMS Macro V04-00 Page 30
03-02 PRINT UNEXPECTED UNCORRECTABLE ERROR ROU 23-JAN-1987 14:26:49 (ZECCHINO.ECKAMIECKAMO .MAR:4 (7
0136 912 .SBTTL PRINT UNEXPECTED UNCORRECTABLE ERROR ROUTINE
0136 913 PRINT_UNX_UNC::
00E0 0136 914 .HORD AM<RS5,R6,R7>
0138 915 ;e
0138 916 :
8}%3 g}g : FUNCTIONAL DESCRIPTION:
0138 219 ; THIS ROUTINE IS CALLED WHEN AN UNEXPECTED MACHINE CHECK IS
0138 920 : DETECTED IN A TEST THAT CHECKS FOR UNEXPECTED UNCORRECTABLE
0138 921 ; ERRORS. THE CALL IS ALWAYS VIA A PRINT LINK.
0138 922 ;
0138 923 : IMPLICIT INPUTS:
0138 924 ;
0138 925 ; ERRS _P1(AP) - ADDRESS REFERENCED
0138 926
0138 927 ;--
0138 928
0138 929 $DS_PRINTB_S FMT_UNX_UNC,ERRS$ _P1(AP)
14 AC DD 0138 PUSHL ERRS _P1(AP)
00001C7DEF 9F 013B PUSHAB FMT_UNX_UNC
000100ED 9F 02 FB 0141 CALLS s$SN, 32DSSPRINTB
0148 930 : Print error message and address
0148 931 ;
0148 932 ; dump the memory registers
0148 933 ;
55 62 1F000180 8F CB 0148 934 BICL3 #AX1F000180,CSRO(R2),R5 ; Get CSRO
0150 935 $DS_CVTREG_S #31,R5,CSRO_MNEM, -
0150 936 CVTREG _BUFF , 244
00 DD 0150 PUSHL 20
00 DD 0152 PUSHL 20
00 DD 0154 PUSHL 20
00 DD 0156 PUSHL 20
00 DD 0158 PUSHL 20
00 DD 015A PUSHL 20
2C DD 015C PUSHL 244
00001078 EF 9F 015E PUSHAB CVTREG_BUFF
000010FC'EF 9F 0164 PUSHAB CSRO_MNEM
55 DD 016A PUSHL RS
1F DD 016C PUSHL 231
000100BC 9F 0B FB 0164€ CALLS 211, 3#DSSCVTREG
56 04 A2 £E0000180 BF CB 0175 937 BICL3 sAXE0000180,CSR1(R2) ,Ré6
017E 938 $DS_CVTREG_S 228 ,R6,CSR1 _MNEM, -
017€ 939 CVTREG _BUFF+44, 244
00 DD 017€ PUSHL 20
00 DD 0180 PUSHL 20
00 DD 0182 PUSHL 20
00 DD 0184 PUSHL 20
00 DD 0186 PUSHL 20
00 DD 0188 PUSHL 20
2C DD 018A PUSHL 244
000010A4°EF 9F 018C PUSHAB CVTREG_BUFF+44
0000113A°EF 9F 0192 PUSHAB CSR1_MNEM
56 DD 0198 PUSHL R6
1C DD 019A PUSHL 228
000100B0 9F 0B FB 019C CALLS #11, a#DSSCVTREG
57 08 A2 FFO00000 BF CB O01A3 940 BICL3 #AXFF000000,CSR2(R2) ,R?
01AC 941 $DS_CVTREG_S 223 ,R7,CSR2_MNEM, -




17-ECKAN-3 .2
ECKAM
03-02

PRINT UNEXPECTED UNCORRECTABLE ERROR ROU
MEMORY DIAGNOSTIC HEADER

DNV TTTNMOOOoOOoOOoOOOO

000010D0 " 8F
57
000010A4°8F
56
00001078 "8F
55

000023CB"EF
000100€0 9F 07

B 5

13-MAY-1987

23-JAN-1987 14:30:12

PRINT UNEXPECTED UNCORRECTABLE ERROR ROU 23-JAN-1987 14:26:49

942

943
944
945
946

947
948

COOUOOOOOOOOOOO0O0OO0COODOOO0OOOOODO
Gl e g il Pl G il Pl Yl Gl Gl ol P P el P Pendd il G Vi Pl Y Gl Pl G P ppth
MTTMMMMMOO0D0O0O000O0OO0OOODDMDUDD > > >
NONTNMON— MON = === DO POOONOMOO

PUSHL
PUSHL
PUSHL
PUSHL
PUSHL
PUSHL
PUSHL
PUSHAB
PUSHAB
PUSHL
PUSHL
CALLS

$DS_PRINTB_S

RET

PUSHL
PUSHL
PUSHL
PUSHL
PUSHL
PUSHL
PUSHAB
CALLS

CVTREG_BUFF+88, 244
20

20

20

20

20

20

244

CVTREG_BUFF +88
CSR2_MNEM

R7

223

211, asDSSCVTREC
FMT_MEM_REG, -
R5,#CVTREG _BVUFF ,-
R6,sCVTREG _BUFF+44,-
R7.,8CVTREG_BUFF +88
;gVTREG,BUFF088
EEVTREG_BUFF+44
#CVTREG _BUFF

RS

FMT_MEM_REG

2$$N, asDSSPRINTB

Fiche 1 Frame BS5S Sequence

VAX/VMS Macro V04-00
(ZECCHINO .ECKAMIECKAMD .MAR ;4

53
Page
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IZ-ECKAM-3.2
ECKAM
03-02

C S
PRINT MEMORY SIZING ERROR
MEMORY DIAGNOSTIC HEADER
PRINT MEMORY SIZING ERROR

13-MAY-1987 Fiche 1 Frame C5 Sequence 54
23-JAN-1987 14:30:12 VAX/VMS Macro V04-00 Page
23-JAN-1987 14:26:49 [ZECCHINO.ECKAMIECKAMO .MAR:4

01F7 950 .SBTTL PRINT MEMORY SIZING ERROR
01F7 951 PRINT_BAD_CONFIG::
0000 O01F7 952 .WORD MO
01F9 953 ;e
g%;g ggg : FUNCTIONAL DESCRIPTION
01F9 956 THIS ROUTINE IS CALLED WHEN THE MAXLWA DOESNT AGREE WITH THE GENERATED
g}gg ggg : TEST ADDRESS FROM THE MEMORY MAP (CSR2).
01F9 959 ; CALLING SEQUENCE:
01F9 960 ;
01F9 961 Called by $DS_ERRHARD_S
01F9 962 ;
01F9 963 ; INPUT PARAMETERS: NONE
01F9 964 ;
01F9 965 IMPLICIT OUTPUTS:
01F9 966 ;
01F9 967 ; A printed ASCII information message on conso e
01F9 968
01F9 969 COMPLETION CODES:: NONE
01F9 970
01F9 971 ; SIDE EFFECTS:: NONE
01F9 972 ; -
01F9 973 $DS PRINTB_S-
01F9 974 FORMAT = FMT_SIZ_ERR,-
01F9 975 P1 = TEST_ADDRESS, -
01F9 976 P2 - MAXLWA
00000449 "EF DD 01F9 PUSHL MAXLKA
00000451 "EF DD O01FF PUSHL TEST _ADDRESS
00001E52°EF 9F 0205 PUSHAB FMT_SIZ_ERR
000100E0 9F 03 FB 020B CALLS 238N, 3#DSSPRINTB
04 0212 977 RET
0213 978

32
(8)




12-ECKAN-3.2 ECKAM.LIS
.SBTTL PRINT CORRUPTED TEST L0CATIO§79
0000 980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997

[ =]
N
—
(VS ]

OO0 OOOOOO0OO0O0OOOO0OODOOO0DO0O0O0OO
NN
S T T
v OO N OO VOO U

D 5
13-MAY-1987 Fiche 1 Frame D5 Sequence 55

CORRUPT _TEST _LOC::
.HORD AMO

LK 4

FUNCTIONAL DESCRIPTION:
THIS ROUTINE 1S CALLED WHEN A MEMORY LOCATION THAT IS REFERENCED FOR
WILL CAUSE THIS ROUTINE TO BE INVOKED.
CALLING SEQUENCE:
Called by $DS_ERRHARD S
INPUT PARAMETERS: ERRS$_P1(AP)
IMPLICIT QUTPUTS:
A printed ASCII error message printed on the conso e
COMPLETION CODES: NONE
SIDE EFFECTS: NONE

TESTING PURPOSES IS FOUND CORRUPTED. A SINGLE BIT ERROR IN THE LOCATION




E 5

ll-ECKAN-3.2 PRINT CORRUPTED TEST LOCATION 13-MAY-1987 Fiche 1 Frame ES Sequence 56
ECKAM MEMORY DIAGNOSTIC HEADER 23-JAN-1987 14:30:12 VAX/VMS Macro V04-00 Page 33
03-02 PRINT CORRUPTED TEST LOCATION 23-JAN-1987 14:26:49 [ZECCHINO.ECKAMIECKAMO .MAR ;4 (9
0215 1003 $DS_PRINTB_S-
0215 1004 FORMAT:= FMT _BAD_LOC, -
0215 1005 P1 = ERRS _P1(AP)
14 AC DD 0215 PUSHL ERRS$ _P1(AP)
00001EAD'EF 9F 0218 PUSHAB FMT BAD LOC
000100E0 9F 02 FB O021E CALLS 288N, a#DSSPRINTB
04 0225 1006 RET




12-ECKAM-3.2
ECKAHN
03-02

PRINT UNEXPECTED MACHINE CHECK ROUTINE

00001C30°

000100E0 9F

55 04

18
14
10
0C
08
04

00002434"

000100E0 9F

30
2C
28
24
20
1C

000024F1°

000100E0 9F

EF
01

AC

AS
AS
AS
AS
AS
AS
65
EF
08

AS
AS
AS
AS
AS
AS
EF
07

MEMORY DIAGNOSTIC HEADER
PRINT UNEXPECTED MACHINE

0226
0226
0226
0228
0228
0228
0228
0228
0228
0228
0228
0228
0228
0228
0228
0228
0228
9F 0228
FB 022t
0235
0235
0235

DO 0235
0239
0239
0239
0239

DD 0239
DD 023C
DD 023F
DD 0242
DD 0245
DD 0248
DD 024B
9F 024D
FB 0253
025A 1
025A 1
1

1

PRINT _UN
0000

HA 4

: FUNCTI

IMPLIC

Pl G Gl G Pl Pl P el P i Pl ol P B Gumd pumd e
OO0 OOOOOOOOO
NININONINI - 1t s 1t et et et e = O O
SEHWN—OoVOVNVNOOUhaWNN—OoO0D

: Dump ¢t

sl o Pl Pund pued fumd g
OCOOOOCOOOO

WWwWwrornOoNDND
N—=OOVD YO\

025A

025A
DD 025A
DD 025D
DD 0260
DD 0243
DD 0266
DD 0269
9F 026C
FB 0272

0279
04 0279

1037
1038

F 5
13-MAY-1987 Fiche 1 Frame F5
23-JAN-1987 14:30:12 VAX/VMS Macro V04-00

CHECK ROUTINE  23-JAN-1987 14:26:49

iS?ETL PRINT UNEXPECTED MACHINE CHECK ROUTINE
JHORD ~ AMO>

ONAL DESCRIPTION:

THIS ROUTINE IS CALLED WHEN AN UNEXPECTED MACHINE CHECK IS
DETECTED.

IT INPUTS:
4(AP) - ADDRESS OF MACHINE CHECK STACK

$DS _PRINTB_S FMT_UNK_MC ; Type the error message

PUSHAB FMT_UNK_MC
CALLS #$$N, 3sDSSPRINTB

he Machine Check Stack

MOVL 4(AP) RS ; Get address of machine check stack
$DS_PRINTB_S FMT_MCH_STACK1,-
(R5) ,4(R5) ,8(R5),
12(R5),16(R5),20(RS)
24(RS)
PUSHL 24(R5)
PUSHL 20(R5)
PUSHL 16 (R5)
PUSHL 12(R5)
PUSHL B(R5)
PUSHL 4(R5)
PUSHL (R5)
PUSHAB FMT_MCH_STACK!
CALLS s$$N, asDSSPRINTB

$DS PRINTB S FMT_MCH_STACKZ,-
28(R5) ,32(R3), -

36(RS5),40(R5) ,44(RS),

48(R5)
PUSHL 48(R5)
PUSHL 44(R5)
PUSHL 40(R5)
PUSHL 36 (RS)
PUSHL 32(RS)
PUSHL 28(R5)
PUSHAB FMT_MCH_STACK2
CALLS #$SN., asDSSPRINTB

;: Print the stack
RET

(ZECCHINO.ECKAM]IECKAMOD .MAR ;4
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027A 1040 .SBTTL WHICH ARRAY ROUTINE
027A 1041 WHICH_ARRAY::
027A 1042 ;++«
027A 1043 ; FUNCTIONAL DESCRIPTION:
027A 1044 ;
027A 1045 ; This routine determines which array module is failing.
027A 1046 ;
027A 1047 ; CALLING SEQUENCE:
027A 1048 ;
027A 1049 ; JSB
027A 1050 ;
027A 1051 ; INPUT PARAMETERS:
0274 1052 ;
027A 1053 ; R7 - failing row number
027A 1054 ;
027A 1055 ; IMPLICIT INPUTS:
027A 1056 ;
83;: }ggg : ROWCON - tabte representing number of rows found in each module.
027A 1059 ; OUTPUT PARAMETERS: NONE
027A 1060 ;
027A 1061 ; IMPLICIT QUTPUTS:
0274 1062 ;
027A 1063 ; A counted ASCII string in OWN STORAGE identifying the failing array
027A 1064 ; module.
027A 1065 ;
027A 1066 ; COMPLETION CODES:
027A 1067 ;
027A 1068 ; R0 - contains array number
027A 1069 ;
027A 1070 ; SIDE EFFECTS: NONE
027A 1071 ; -
0274 1072
50 D4 027A 1073 CLRL RO Initialize stot counter
57 00001048 EF A0 91 027C 1074 10§: CHMPB ROWCON[RO] ,R? : If R7 LEQ the max row of this slot
04 18 0284 1075 BGEQ 208 ;: Then this siot is to be output
F2 50 07 F3 0286 1076 AOBLEQ #7.,R0,10% : Else, go back and iook at next slot
00001070 EF 50 DO 028A 1077 20%: MOVL RO.L CUR_ARRAY ; Keep track of current array
000011A1EF 50 30 81 0291 1078 ADDB3 #AX30,R0,DIGIT : Put failing array number into string
00001422 EF 000011A1°EF 90 8%:3 }ggg MOVB DIGIT.DIGIT1 ;: And copy it to another string
02A4 1081 WHICH_ARRAYX:
05 02A4 1082 RSB ;: And exit
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02A5 1084 .SBTTL DECODER ROUTINE
02A5 1085 DECODER::
02A5 1086 ;-
02A5 1087 ; FUNCTIONAL DESCRIPTION:
02A5 1088 ;
02A5 1089 ; This is used in the row select bus and address bus tests.
02A5 1090 ; This routine decodes a table of possibly corrupted codewords.
02AS 1091 ; It first decodes the 4 MSBs of all of the codewords, and then decodes
02A5 1092 ; LSB. This routine decodes codewords of the Reed-Muller (32,6) coding
02A5 1093 ; space only.
02A5 1094 ;
g%:g {ggg : The basis of the Reed-Muller (32,6) coding space comprises the vectors
02A5 1097 ; l 1IROR R R RN ROR R R AR RRORRRRRREE B!
02AS 1098 ; Vi 01010101010101010101010101010101
02A5 1099 ; V2 00110011001100110011001100110011
02A5 1100 ; V3 00001111000011110000111100001111
02A5 1101 ; V4 000000001111111100000000111111 11
02A5 1102 ;
gg:g }}gz : A codeword is created with the following expression:
g%:g 1185 : codeword = GO*l XOR G1°*V1l XOR G2*V2 XOR G3°*v3 XOR G4+*v4,
1106 ;
g%:g }}g; : where GO is the LSB of the word to encode, and G4 is the MSB.
02AS 1109 ; Each codeword has 16 disjoint redundant relations due to the nature of
02A5 1110 ; the encoding vectors. Note that in V1, the redundant relations are
02A5 1111 ; the bit pairs <¢31:30>, <¢29:28>, <«27:26>, and so on. [n V2, the
0245 1112 ; redundant relations are the bit pairs «31:29>, «30:28>, «27:25>, and
0245 1113 ; so on. In V3 the redundant relations are the bit pairs <«31:27>,
02AS 1114 ; <30:26>, <29:25>, and so on. In V4, the redundant relations are the
02A5 1115 ; bit pairs <31:23>, <«30:22>, <29:21>, and so on. Thus, the-e are four
02A5 1116 ; sets of redundant relations in esch codeword. Each bit is thus
0245 1117 ; represented in 8 codeword by 16 disjoint relations.
02A5 1118 ;
02A5 1119 ; To decode a particular bit, we calculate the value of each of the 16
02A5 1120 ; redundant relations. The position (weight) of the bit in the decoded
02A5 1121 ; word determines which bit pairs to use. The original word (that is,
02AS 1122 ; the 'message’ word) is represented as
02A5 1123 ;
02‘5 112‘ : L IR AR I IR BB
02A5 1125 ; 164:63!'62'61'60!
0245 1126 ; R )
02A5 1127 ;
02A5 1128 ;
02A5 1129 ; The LSB has no redundant relations inherent, since the value of GO in
02AS 1130 ; the codeword is represented by the product GO*I (I, the identity
02AS 113 ; vector, has no redundant reiations). The next dbit, G1, has the
02AS 1132 ; redundant relations represented by the set of 16 bit pairs, where the
02A5 1133 ; bit pairs are ad;scent. MKe introduce here the notion of pair
02A5 1134 ; separation. The pair separation for the redundant relations
02A5 1135 ; representing G1 is 1. For G2, it is 2, for 63, it is 4, and for G4
02A5 1136 ; it is 8
0245 1137 ;
02A5 1138 ; After decoding the value of each redundant relation for a particular
02A5 1139 ; bit, the sum of all of these values is taken. |f there was no
02A5 1140 : corruption of the codeword, the sum of all of the values of redundant
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02A5 1141 ; relations will be zero or 16. [If there was some corruption of the
02A5 1142 ; codeword, then the sum will be in between 0 and 16. Therefore a
02AS 1143 ; majority decision is made: if the sum is 8 or more, then the value of
02A5 1144 ; the message bit (that is, Gn) is 8 one; if the sum is less than B8, it
02A5 1145 ; is 8 zero.
02A5 1146 ; _
02A5 1147 ; After decoding the four MSBs, the LSB is decoded by eliminating each
02AS 1148 ; of the terms G1°*'V1, G2*v2, G3*V3, and G4*V4 from the codeword. This
02A5 1149 . ieaves simply GO®*1. Therefore, with no corruption in the codeword,
02AS5 1150 ; this term would either be 32 bits of zeros or 32 bits of ones.
02A5 1151 ; However, if there was corruption, then the number of bits set in this
02AS 1152 ; term would |ie between 0 and 32. Again, a majority decision specifies
02A5 11583 ; the value of this term, and thus GO. Greater than 15 bits set will
02A5 1154 ; indicate that GO is a one, and 15 or fewer bits will indicate that GO
02A5 1155 ; is 8 2ero.
02A5 1156 ;
02A5 1157 ; CALLING SEQUENCE:
02A5 1158 ;
02A5 1159 ; JSB
02A5 1160 ;
02A5 1161 : INPUT PARAMETERS:
02A5 1162 ;
02A5 1163 ; R4 - contains number of words to decode
02A5 1164 ;
02A5 1165 ; IMPLICIT INPUTS:
02A5 1166 ;
ggng 116; : NOISY_WORDS - table containing the possibly corrupted codewords
A 1168 ;
02A5 1169 ; OUTPUT PARAMETERS: NONE
02A5 1170 ;
02A5 1171 ; IMPLICIT QUTPUTS:
02A5 1172 ;
gghg ll;z : DECODED _WORDS - table containing the decoded words
A 11 :
02AS 1175 : COMPLETION CODES: NONE
02A5 1176 ;
02AS 1177 ; SIDE EFFECTS: NONE
02AS 1178 ;--
0245 1179 ,
07eC BF BB 02A5 1180 PUSHR #e~MR2,RI,RS,R6,R7 ,RB,RY.R10>;: Save registers
02A9 1181 ;-
g%lg llgg : First, decode the 4 MSBs of all of the possibly corrupted codewords.
A 11 HE
52 D4 02A9 1184 CLRL R2 : Initislize word counter
00000B3C"EF42 D4 02AB 1185 10%: CLRL DECODED _WORDSI[R2) : Initialize decoded word storage
53 01 DO 02B2 1186 HovL #1 ,R3 ;: Initisiize the pair separation
55 01 DO 02B5 1187 MOVL sl .RS : Initislize the message bit counter
56 1F DO 02B8 1188 20%: novL 831 .Ré : Initisalize the codeword bit position
58 D4 02BB 1189 CLRL R8 : Initialize the population counter
55 01 Dl 02BD 1190 CHPL #1 . ,RS : 1t ue are dccodsn? bit 1.,
04 13 02C0 1191 BEQL 308 : Then skip the following line
53 53 01 78 02C2 1192 ASHL s1,.R3,R3 ;: Eise, update the pair separation
57 00000BBC 'EFA42 DO 02Cé6 1193 30%: MOVL NOISY _WORDSIR2)},R7 ;: Get the possibly corrupted codeword
05 §7 56 €1 02CE 1194 BBC R6.R7.40% : It this bit of the codeword set,
50 01 DO 02D2 1195 mOovL 81 R0 ;: Then store 8 one
02 11 0205 1196 BRB 50% ;: And branch
50 D4 02D7 1197 A40%: CLRL RO : Else, store a one
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0$:

90$:

100%:

HE
: Now that bits
: codewords.

1109%:
120%:

130%:
140%:

150%:

SUBL2
BBC
HOVL
BRB
CLRL
XORL2
BEQL
INCL

Here the position of the first bit of
calculated.

ASHL
EMUL
EDIV
TSTL
BedL
ADDL 2
soBGeq
CHPL
BLEQ
PUSHAL
BBSS
AOBLEQ
AOBLSS

CLRL
MovL
MOVL
MovL
EXTZV
MULL2
XORL2
AOBLEQ
CLRL
CLRL
BBC
INCL
AOBLEQ
CHPL
BLEQ
PUSHAL
BBSS
AOBLSS

DECODERX:

POPR
RSB
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R3.R6 : Point to the next bit of the pair
R&.R7,60% : It this bit of the codeword set,
21 ,R1 : Then store a one

708 : And branch

R1 : Else, store 8 one

RO.R ;: Compute the value of the reliation
80$ : 1t it is a one, then

R8 : Bump the population counter

the next redundant relation pair s

R5.81,R0
2] ,R6,80,R9
RO,R9,R0,R0

Calculate 2**R5 (R5 is message bit)
I[f the bit position
modulo (2**RS5)

RO : IS not zero,

90% : then

R3.R6 ; Add back the pair separation

R6,30% : Go back for the next redundant pair
RB8, 8 : Is the population greater than 8?
100% ; Branch if not (the bit is zero)
DECODED _WORDSI[R2] ; Prepare to set the bit
R5.3(SP)+,100% : And set it

284 ,R5,20% ;: Do for all of the message bits
R4,R2,10% : Do for all of the codewords

1 through 4 have been decoded, decode bit 0 of all of the

R2 : Initialize word counter
NOISY_WORDS[R2).RO Get » possibly corrupted codeword
#1 ,R3 Initialize bit counter
DECODED_WORDSI(R2) ,R6 Get a3 partially decoded word
R3,81,R6,R6 Get a decoded bit
CODEVECTORSIR3]).Ré Form the product Gn*Vn

R6.RO Remove the term Gn°Vn from the word
#4 ,R3,120% Do for sll four LSBS

RS Initislize population counter

R3 Initialize bit counter

R3,R0,140% [t the bit is a one,

RS Then bump the population counter
#31 ,R3,130% Do for the whole longuord

RS5.816 Make the ma ority decision

150% It the ones population exceeds 16

DECODED_WORDS(R2)
80,3(SP)+,150%
R4,R2,110%

Prepare to set the LSB
Set the LSB in the decoded word
Do for al! words in the table

#~M<R2,R3 ,RS5,R6,R7,RB,R9,R10>; Restore registers
;: And return

38
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SBTTL INITIALIZATION ROUTINE
$DS _BGNINIT
.SAVE
.PSECT INITIALIZE.LONG
INITIAL]ZE:
.HORD AM<O> : ENTRY MASK
: FUNCTIONAL DESCRIPTION:
; This is ¢the initialization routine. Here the memory is Ssized by
: accessing pages wuntil a machine check occurs. Also, the Reed-Muller
: code words wused in the address bus test and row select bus test
: are generated and stored.
: CALLING SEQUENCE:
; Called by the Diagnostic Supervisor at the beginning of every test
: sequence.
: INPUT PARAMETERS: NONE
. IMPLICIT INPUTS:
; CODEVECTORS - a table of vectors used to generate the Reed Muller code
: words.
: OUTPUT PARAMETERS:  NONE
: IMPLICIT OUTPUTS:
; CODEWORDS - a table of 32 Reed-Muller code words for later use.
: MAXLKWA - maximum longword address of memory.
: MAXROW - number of existing rows of RAMs.
: COMPLETION CODES: NONE
: SIDE EFFECTS: NONE
$DS _ENDPASS_S
CALLS 20, @a#DSSENDPASS
$DS_SETVEC._S 24 MACHINECK ; Set up machine check vector
PUSHL 20
PUSHAL MACHINECK
PUSHL s4
CALLS #3, 3#DSSSETVEC
$DS _SETVEC_S #AX54,- : Set up single bit error vector
CORR_ERR_ISR
PUSHL 20
PUSHAL CORR ERR [SR
PUSHL #2~X54
CALLS #3, 3sDSSSETVEC
MOVL SCONTROLLER,R2 : This is memory controller
; address for use in all tests
CLRL CSR1(R2) : Disable single bit error interrupts
CLRL EXP_UNC_ERR : Clear the expected error fiags

39
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0000001DEF D4 O003F 1294 CLRL EXP_COR_ERR ... A9
26 0F DA 0045 1295 MTPR SAXF ,8AX26 ;: Clear the machine check error
0048 1296 : summary register A9
0000000C 'EF 00000071 EF DE 0048 1297 MOVAL 208 ,RETURN_PC ; Set up machineck return PC
00000029 'EF 00000101 8F D0 0053 1298 MOVL 2AX101 ,EXP_NX_MEM ;: Indicate nx mem reference expected M2
57 D4 O005E 1299 CLRL R7 ; Clear PFN
58 D4 0060 1300 CLRL R8 ;: Clear counter
57 09 0F 58 FO 0062 1301 10$: INSV RB,#215,#209,R7 ;: Calculate new PFN and
67 D5 0067 1302 TSTL (R7) : Read memory locations
F1 58 00000400 8F F3 0069 1303 AOBLEQ #1024 ,R8,10% :(3.0] M1.1 Until machineck occurs or have
0071 1304 ; Reached highest possible PFN
57 00000200 8F C2 0071 1305 20$: SUBL2 2512 ,R7 : Back up one PFN
00000445 EF 57 D0 0078 1306 MOVL R7 ,MAXPFN ; Save highest PFN for future ref
57 000001FC 8F CO O007F 1307 ADDL #AX1FC,R7 : Calcualte highest longword address
00000449 'EF 57 D0 0086 1308 MOVL R7 ,MAXLHA ; And store it for future reference
0000FESA'EF 01 D1 008D 1309 CMPL #1 ,DSASGL _PASSNO : Pass 17 A8
29 1F 0094 1310 BLSSU 218 : Branch if no A8
0096 1311 $DS_PRINTX_S FMT _WARN_MESS ;: Print warnning message
00001F70"EF 9F 0096 PUSHAB FMT _KWARN_MESS
000100E8 9F 01 FB 009C CALLS #SSN, @#DSSPRINTX
00A3 1312 $DS_PRINTX_S FMT HARN _MES2 : Print second half of message
00002057 "EF 9F 00A3 PUSHAB FMT WARN MES2
000100EB 9F 01 FB  00A9 CALLS 2$SN, asDSSPRINTX
00B0 1313 $DS_PRINTX_S FHT_HEH_SIZ.R7 ;: Print highest longword address
57 DD 00BO PUSHL R7
000011E2'EF 9F 00B2 PUSHAB FMT _MEM _SIZ
000100E8 9F 02 FB 00B8 CALLS SSSN, asDSSPRINTX
00BF 1314 ;
00BF 1315 ; Here the number of rows in the system are determine
00BF 1316 ;
000005B9"EF 16 O00BF 1317 21%: JSB READ _MAP
51 D4 00C5 1318 CLRL R1 ; Init a counter
50 D4 00C7 1319 CLRL RO ;: Use for indexing
0000103C'EFA0 95 00C9 1320 22%: TSTB SLOTIRO) : Test to find array type
08 13 00D0 1321 BEQL 23% : If slot is empty were finish
50 D6 00D2 1322 INCL RO ; Look at next siot
51 04 80 00D4 1323 ADDB 24 ,R1 : The number of rows per array
FFEF 31 00D7 1324 BRNW 22% ; Go back for all arrays
0000044DEF 51 DO O00DA 1325 23%: MOVL R1,MAXROMW We now have the # of rows
00€E1 1326 ; Here the Reed- Muller code words are generated
00E1 1327 ;
50 D4 O00E1l 1328 25%: CLRL RO ; Clear accumulator M8
51 D4 O00E3 1329 CLRL R1 ; Clear index
53 D4 O00E5 1330 CLRL R3 ; Clear working register
54 04 DO O00E7 1331 30%: MOVL 24 R4 : Initialize bit pointer
53 51 01 54 EF O00EA 1332 40%: EXTZV R4,s1,R1,R3 ; Get bit R4 of row index
53 00000475 EF44 C4 O00EF 1333 MULL2 CODEVECTORS(R4] ,R3 ;: Multiply bit R4 by vector
50 53 CC 00F7 1334 XORL2 R3.R0O : RO = binary sum RO « R3
ED 54 F4 O00FA 1335 SOBGEQ R4.,40% : Do for bits 4 through 0
00000489 "EF 41 50 DO O0O0FD 1336 MOVL RO,CODEWORDS(R1) ;: Save the code word
50 D4 0105 1337 CLRL RO ;: And clear the accumulator
DC 51 1f F3 0107 1338 AOBLEQ #£31.R1,30% : Create all 32 code words
010B 1339 ;
010B 1340 ; Here cache is disabled:
010B 1341 ;
25 01 DA 010B 1342 MTPR #DISABLE _CACHE ,#CADR : Disable cache
010E 1343
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010€ 1344 ;
010€ 1345 ; Initialize the expected error flags
010E 1346 ;
50 0000001D°EF DE O010E 1347 MOVAL EXP_COR_ERR,RO ; Get start address of flags
51 D4 0115 1348 CLRL R1 : Set a counter
80 D4 0117 1349 50%: CLRL (RO)+ : Clear the flag
FFF8 51 01 03 F1 0119 1350 ACBL #3,#1,R1,50% ;: 4 flags
011F 1351 ;
011F 1352 ; Initialize the counters for correctable errors
011F 1353
00000439 EF D4 011F 1354 CLRL TOTAL _COR_ERR
00000031 EF D4 0125 1355 CLRL PGE_COR_ERR
012B 1356 :
g}gg %gg; ;: Initialize the error storage region for the page address for CRD errors
50 00000C3C° EF DE 012B 1359 MOVAL COR_ERRORS ,RO :
51 D4 0132 1360 CLRL R1 :
80 D4 0134 1361 60%: CLRL (RO) :
FFF4 51 01 000000FF BF F1 0136 1362 ACBL #255,#1,R1,60% :
3}28 }%63 ; Initialize the error storage region for the Virtual address for CRD errors
64 ;
50 00000035 EF DE 0140 1365 MOVAL VA_COR_ADDRESS.RO :
51 D4 0147 1366 CLRL R1 H
80 D4 0149 1367 62%: CLRL (RO) :
FFF4 51 01 000000FF BF F1 014B 1368 ACBL #255,21 ,R1,629% :
0000043D°EF D4 0155 1369 CLRL SUMMARY _FLAG ;: Indicate no summary message
015B 1370 CLRL FULL_FLAG ;: Indicate error log not full
015B 1371 ;
015B 1372 ; Find the second free page of memory above the supervisor
015B 1373 ;
53 D4 015B 1374 CLRL R3 : Init a page counter
53 0000FEOQO BF 00000014 EF C3 015D 1375 SUBL3 LSA_LASTAD, #AXFEOQOO ,R3 ;: Calculate free space of
0169 1376 ; program end and supervisor
0169 1377 ; begining
53 00000200 8BF Cé6 0169 1378 DIVL #8512 ,R3 : Calculate the # of pages
53 01 80 0170 1379 ADDB 71 ,R3 ; Sets it 1 page higher for safety
0173 1380 65%:
0173 1381 $DS_GETBUF _S PAGCNT = R3,-
0173 1382 RETADR = FREE_PAGE_V,
0173 1383 PHYADR = FREE_PAGE_P
00 DD 0173 PUSHL 20
00000465 EF 7F 0175 PUSHAQ FREE_PAGE_P
0000046D EF 7F 017B PUSHAQ FREE_PAGE_V
53 DD 0181 PUSHL R3
00010120 9F 04 FB 0183 CALLS 24, a3sDSSGETBUF
018A 1384 ; Get a page of memory
018A 1385 $DS BNERROR 100% ;: Branch if no error
50 DD 018A PUSHL RO
01 DD 018C PUSHL s3ER
27 DD 018E PUSHL #DS$K_BNERROR
000100A8 9F 03 FB 0190 CALLS 23, asDS$BRANCH
0A 50 E8 0197 BLBS RO, 100$
00000465 EF 00 7D 019A 1386 Mova 20 ,FREE _PAGE_P ; Set free page to NULL
0000 31 01A1 1387 BRMW 1008 ; Ext
01A4 1388 100%: $DS RELBUF_S R3 ;: Re ease all pages
00 DD 01A4 PUSHL 10
00 DD 0146 PUSHL 20
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53 DD 01A8 PUSHL R3
00010128 9F 03 FB O01AA CALLS 23, 3#DSSRELBUF
01B1 1389 ;
01B1 1390 ;Here is where the first array type is determine and the row boundary is
01B1 1391 ;adjusted accordingly
01B1 1392 ; - .
50 D4 01B1 1393 CLRL RO ;: Use to index
0000103C EFA40 95 01B3 1394 TSTB SLOTCRO] : Check first array type
6B 13 01BA 1395 BEQL 1159 : If zero were finished
0000103C°EF40 FF 8F 91 01BC 1396 CMPB #2-1,SLOT(RO) ; Check array type
3C 13 01C5 1397 BEQL 105% ;: Branch if 256kb array
01C7 1398 ;
0000103C° EF40 01 91 01C7 1399 CMPB 21,SLOTIRO] ;[3.0) Check array type
19 19 01CF 1400 BLSS 103$ ; Branch if 1024kb array
000004465 EF 00100000 BF C0 01D1 1401 ADDL #2X100000,FREE_PAGE _P ;: Set to base of row 4Mb array
00000465 EF 000FFFFF 8F CA glgg 128% BICL2 sAXFFFFF ,FREE _PAGE_P ;: Round off
1 :
002A 31 01E7 1404 BRMW 110$% ;: Branch to end
00000465 EF 00040000 BF CO O01EA 1405 103$: ADDL #AX40000,FREE _PAGE _P : Set to base of row 1024kb array
00000465 EF 0003FFFF 8F CA 01F5 1406 BICL2 #AX3FFFF ,FREE_PAGE _P : Round off
0011 31 0200 1407 BRKW 110% : Branch to end
000004485 EF 00010000 BF CO 0203 1408 105%: ADDL #2AX10000,FREE _PAGE _P : Set to base of row 256kb array
00000465 EF B4 020E 1409 CLRW FREE _PAGE _P : Round off
00000449 EF 00000465 EF DI 0214 1410 110%: CMPL FREE _PAGE _P,MAXLMKWA : Test to see if any arrays
06 19 021F 1411 BLSS 115% : Branch if so
000004465 EF D4 0221 1412 CLRL FREE _PAGE_P : Set to singnal no arrays
0227 1413 115%: $DS_ENDINIT
0227 INITIALIZE _X:
00010058 9F 6E FA 0227 CALLG (SP), asDS$BREAK
04 022€ RET : RETURN TO DIAGNOSTIC SUPERVISOR

0000036E .RESTORE
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13-MAY-1987
23-JAN-1987 14
23-JAN-1987 14
.SBTTL CLEAN UP ROUTINE
$DS _BGNCLEAN
.SAVE
.PSECT CLEANUP,LONG
CLEAN_UP:
.HORD AM O
FUNCTIONAL DESCRIPTION:
This is the clean up routine.

the Diagnostic Supervi

CALLING SEQUENCE:

: The

; sequence.

: INPUT PARAMETERS: NONE
; IMPLICIT PARAMETERS: NONE
; OUTPUT PARAMETERS: NONE
: IMPLICIT OQUTPUTS: NONE
: COMPLETION CODES: NONE
; SIDE EFFECTS: NONE

$DS_INITSCB_S

CALLS
MOVL SCONTROLLER ,R2
MOVL #AXE0000000,CS
CLRL CSR1(R2)
CLRL HIGHROMW
CLRL HIGHADDR
CLRL LOWROMW
CLRL LOWADDR
CLRL TEMP
CLRL TEMP1
CLRL ERR_LOG_FULL
MTPR gAXF ,8AX26
MTPR #0,2CADR
$DS_ENDCLEAN
CLEAN UP_X:
CALLG (SP),
RET
.RESTORE

sor.

ROCR2)

a#DS$BREAK

F
:3
22

The machine check vector

20, a#DSSINITSCB

w»e wms @ we @

o (

6:49

che 1 Frame Bé

ENTRY MASK

Return all vectors

Get address of memory controller

Clear controller errors

Sequence 66
0:12 VAX/VMS Macro V04-00
[ZECCHINO.ECKAMIECKAMO .MAR; 4

Page

is returned to

Diagnostic Supervisor callis this routine at the end of every test

And turn off any diagnostic modes.
This also disables single-bit error

interrupts.

3.0] housecleaning to prevent

; subsequent runs from using old data

able cache

pm

RETURN TO DIAGNOSTIC SUPERVISOR

43
(14)

M2 M

ear mach ck error summary register M2
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(15)

036E 1461 .SBTTL SINGLE BIT ERROR INTERRUPT SERVICE ROUTINE
036E 1462 .ALIGN LONG
0370 1463 CORR_ERR_ISR::
0370 1464 ;+-
0370 1465 ; FUNCTIONAL DESCRIPTION:
0370 1466 ;
0370 1467 : This is the single bit error interrupt service routine. [f there is
0370 1468 ; a singte bit error, this routine is invoked. It saves the address of
0370 1469 ; the error, and increments the correctable error counter by 1.
0370 1470 ;
0370 1471 ; CALLING SEQUENCE:
0370 1472 ;
0370 1473 ; This routine is invoked by a single-bit error interrupt.
0370 1474 ;
0370 1475 ; INPUT PARAMETERS: NONE
0370 1476 :
0370 1477 ; IMPLICIT PARAMETERS:
0370 1478 ;
gg;g %ggg : EXP_COR_ERR - flag indicating a correctable error is expected
0370 1481 ; OUTPUT PARAMETERS: NONE
0370 1482 ;
0370 1483 ; IMPLICIT QUTPUTS:
0370 1484 ;
0370 1485 ; COR_ERRORS - an array which stores correctable error data
0370 1486 ; NUM_COR_ERR - a longword containing the number of correctable errors
0370 1487 ; which have occurred.
0370 1488 ;
0370 1489 ; COMPLETION CODES: NONE
0370 1490 ;
0370 1491 ; SIDE EFFECTS: NONE
0370 1492 ;
0370 1493 ;--
0370 1494
3F BB 0370 1495 PUSHR #AM<RO,R1,R2,R3,R4,R5> ; Push RO,R1,R2,R3,R4,R5
00F20000 BF DO 0372 1496 MOVL #CONTROLLER,R2 ; Get address of memory controller
30 0000001DEF E8 0379 1497 BLBS EXP_COR_ERR,2$ : If a8 correctable error not expected, M2
00000439 EF DO 0380 1498 MOVL TOTAL_COR_ERR,RO : Then, get number of corrected errors M8
FF000180 8F CB 0387 1499 BICL3 #AXFFO000180,CSRO(R2),R1 ; Get error address and syndrome
55 56 DO 038F 1500 MOVL R6,.RS ;: Get virtual address form Ré
0392 1501 ; CMPL £255,R0 ;: Error log full? A2
0392 1502 ; BLEQ 208 ; Branch if yes A2
0392 1503 ;
0392 1504 ; This is where the page address and syndrome that caused the single bit error
0392 1505 ; is recorded in the log
0392 1506 ;
53 D4 0392 1507 CLRL R3 ;: Setup to scan current log for error
54 D4 0394 1508 CLRL R4 : Used to check for empty or end of log
00000C3C EF43 D1 0396 1509 1%: CMPL COR_ERRORSI[R31,R4 ;: Is this location in log empty ?
13 13 03%9€E 1510 BEQL 3 ;: Branch if yes A2
00000C3C°EF43 D1 03A0 1511 CMPL COR_ERRORS(R3),R1 : Is it in the log ?
17 13 03A8 1512 BEQL 10% ; Branch if yes )
53 01 C0 03AA 1513 ADDL 21 ,R3 : Point to next location in log
FFE6 31 03AD 1514 BRH 1% ; Scan the log for entry
0058 31 03B0 1515 2%: BRW 15%
00000C3C"EF43 51 DO 03B3 1514 3%: MOVL R1,COR_ERRORSIR3] ;: Put this entry in the log A2
00000031 EF D6 03BB 1517 INCL PGE_COR_ERR ; Count the error A7
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H BRB 108
:5%: $DS_PRINTB_S FMT_LOG_FULL : Type error log full message (3.1]
H $DS_ABORT TEST ;: Error log full abort test
: This is where the actual Virtual Address that caused the single bit error
: 1S recorded
10$: CLRL R3 ;: Init an index to scan log
CLRL R4 ; Used to check for empty or end of log
11$: CMPL VA_COR_ADDRESS[R3],R4 ; Is this location in log empty ?
BEQL 12$ ; Branch if yes
CMPL VA_COR_ADDRESS(R31,R5 : Is it in the log ?
BEQL 14% : Branch if yes
ADDL f1 ,R3 ; Point to next focation in the log
BRH 11% : Scan the log for entry
12%: MOVL R5,VA_COR_ADDRESSI[R3] ;: Put this entry in the log
INCL NUM_COR_ERR : Count the error for each row
INCL TOTAL_COR_ERR : Count the total single bit errors
CMPB #2255, TOTAL _COR_ERR
BNEQ 14%
MOVB #1 ,ERR_LOG_FULL
14%: BISL #AX20000000,CSRO(R2) : Turn off the single bit error bit
15%: MFPR #AX17,R0 ;: Get contents of Bus Error Reg Aé
BICL3 #AXFFFFFFFO,R0 ,BUS_ERR_REG ; Save A6
POPR #2AM<RO,R1,R2,R3,R4,R5> ;: Pop the registers
CORR_ERR_ISRX:
BBS 216 ,EXP_COR_ERR,20% ; Branch if inhibit resetting BUS ERROR A2
MTPR 2AXF ,#AX26 : Reset bus errors M2
20%: CLRL EXP_COR_ERR ; Cleanup the expected flag A2
REI : Return
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042E 1550 .SBTTL MACHINE CHECK SERVICE ROUTINE
gg%% %gg; .ALIGN LONG ; Align exception handler on longword

0430 1553 MACHINECK::
0430 1554 ;..
0430 1555 ; FUNCTIONAL DESCRIPTION:

0430 1556 ;

0430 1557 ; This is the machine check service routine. It examines the error code
0430 1558 ; in order to ascertain what type of machine check has occurred. For
0430 1559 ; all but two types of machine checks, the routine merely reports

0430 1560 ; the type of fault, cleans up the stack, and returns.

0430 1561 ;

0430 1562 ; For bus error aborts, the routine cases on the type of bus error.
0430 1563 ;

0430 1564 ; For non-existent memory errors, the routine checks the flag
0430 1565 ; "EXP_NX_MEM . If it is set, the routine clears it, sets up
0430 1566 ; the desired return PC, clears the CPU bus error register, and
0430 1567 ; returns. If it is clear, the routine reports the fault and
0430 1568 ; aborts the test sequence.

0430 1569 ;

0430 1570 ; For uncorrectable errors, the routine checks the EXP_UNC_ERR
0430 1571 ; flag. If it is set, the routine clears it, sets up the

0430 1572 ; desired return PC, clears the CPU bus error register, and
0430 1573 ; returns. If it is clear, the routine reports the fault and
0430 1574 ; aborts the test sequence.

0430 1575 ;

0430 1576 ; For information lost errors, the routine checks the flag

0430 1577 ; EXP_INF_LST . If it is set, the routine clears it, sets up
0430 1578 ; the desired return PC, clears the CPU bus error register, and

0430 1579 ; returns. If it is clear, the routine reports the fault and

0430 1580 ; aborts the test sequence.

0430 1581 ;

0430 1582 ; CALLING SEQUENCE:

0430 1583 ;

0430 1584 ; This routine is invoked as a result of a machine check.
0430 1585 ;

0430 1586 ; INPUT PARAMETERS: None

0430 1587 ;

0430 1588 ; IMPLICIT PARAMTERS:

0430 1589 ;

0430 1590 ; EXP_UNC_ERR = flag to indicate uncorrectable error expected
0430 1591 ; EXP_INF_LST = flag to indicate information lost error expected
0430 1592 ; EXP_NX_MEM = flag to indicate non-existant memory reference expected
0430 1593 ; all flags =1 if true, = 0 if false

0430 1594 ;

0430 1595 ; OUTPUT PARAMETERS: None

0430 1596 ;

0430 1597 ; IMPLICIT QUTPUTS: None

0430 1598 ;

0430 1599 ; COMPLETION CODES:

0430 1600 ;

0430 1601 ; All ‘expected' flags are cleared.

0430 1602 ;

0430 1603 ; SIDE EFFECTS: NONE

0430 1404 ;

0430 1605 ;--

0430 1606
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50 04 AE DO 0430 1607 MOVL 4(SP) RO ;: Get error code
07 00 50 8F 0434 1608 CASEB RO,#0,87 ; Determine type of machine check M2
0010° 0438 1609 20%: .NORD 1008$-20%$ ;: Displacement for error code 0
001F" 043A 1610 .WORD 2008-20% ;: Disptacement for error code = 1}
0034° 043C 1611 .WORD 300%-20% ; Displacement for error code = 2
012E° 043E 1612 .WORD 400%-20% ;: Displacement for error code = 3
0143° 0440 1613 .HORD 500%-20% : Displacement for error code = 4
0158° 0442 1614 .NORD 600%-20% ; Displacement for error code = 5
0158° 0444 1615 .NORD 600%8-20% ;: Displacement for error code = 6 M2
0158°' 0446 1616 .WORD 600$-20% ; Displacement for error code = 7 A2
5E DD 0448 1617 100%: PUSHL SP
FDD7 CF 01 FB 044A 1618 CALLS #1 ,PRINT_UNX_TO
SE 8E C0O 044F 1619 ADDL (SP)+,SP : Clean up stack
50 D4 0452 1620 CLRL RO : A2
015A 31 0454 1621 BRW 1000¢$ : And branch
0457 1622 200$: $DS _PRINTF_S FMT_CS_MC : Report control store interrupt
00001D01EF 9F 0457 PUSHAB FMT_CS_MC
000100F0 9F 01 FB 045D CALLS 283N, asDSSPRINTF
5E 8E C0 0464 1623 ADDL (SP)+,SP ;: Clean up stack
50 D4 0467 1624 CLRL RO : A2
0145 31 0469 1625 BRH 1000% : And branch
50 D4 046C 1626 300%: CLRL RO : A2
0000002DEF 24 At D0 0446E 1627 MOVL 36(SP) ,BUS_ERR_REG ; Get cpu bus error register M2
2F 00000025 EF E8 0476 1628 BLBS EXP_INF_LST,310% ;: Branch if expected information lost error
5D 00000021 EF E8 047D 1629 BLBS EXP_UNC_ERR,340% : Branch if expected uncorrectable error M2
03 00000029 EF E9 0484 1630 BLBC EXP_NX_MEM,302%$ ;: Branch if not expected non-existant M2
048B 1631 : memory error M2
0099 31 048B 1632 BRH 370% ;: Expected non existant mem error A2
29 0000002D EF 01 E0 O048E 1633 302%: BBS #1 ,BUS_ERR_REG,315% : Branch if info lost error A2
03 0000002DEF 03 El 0496 1634 BBC #3,BUS_ERR_REG,303$ : Branch if not nxm error a2
0099 31 049€E 1635 BRK 375% : Nxm error A2
4B 0000002DEF 02 E0 04A1 1636 303%$: BBS £2 ,BUS_ERR_REG,341% : Branch if uncorrectable error A2
FF C 31 04A9 1637 BRW 100% : Unknown machine check A2
1A 00000025°EF 08 E0 O04AC 1638 310%: BBS 28 ,EXP_INF_LST,320% ; Branch if ignore BUS ERR reg M2
12 0000002DEF 01 E0 04B4 1639 BBS #1 ,BUS_ERR_REG,320% : Branch if information lost error M2
FFB9 31 04BC 1640 BRHW 100$ : Unknown machine check A2
5€ DD 04BF 1641 315%: PUSHL SP
FD60 CF 01 FB  04C1 1642 CALLS 21 ,PRINT_UNX_TO
SE 8E CO 04Cé6 1643 ADDL (SP)+,SP : Clean up stack
50 D4 04C9 1644 CLRL RO : A2
00E3 31 04CB 1645 BRHW 1000$ ;: And branch
00000025 EF D4 04CE 1646 320%: CLRL EXP_INF_LST : Clear the expected flag A2
5t 8E C0O 04D4 1647 ADDL (SP)+ ,SP : Point SP to PC
6E 0000000C "EF DO 04D7 1648 MOVL RETURN_PC, (SP) : Set up to return to desired location
oo0Do 31 O04DE 1649 BRHW 1000% : And branch
21 00000021 EF 08 E0 O04E1 1650 340$: BBS 28 ,EXP _UNC_ERR,350% : Branch if ignore BUS ERROR reg A2
19 0000C02DEF 02 E0 04E9 1651 BBS 22 ,BUS ERR_REG,350% : Branch if uncorrectable error M2
FF54 31 04F1 1652 BRHW 100% : Unknown machine check A2
5E DD 04F4 1653 341%: PUSHL SP
FD2B CF 01 FB 04F& 1654 CALLS 21 ,PRINT _UNX_TO
5E 8E CO O04FB 1655 ADDL (SP)+,SP ;: Point SP to PC
50 D4 O04FE 1656 CLRL RO : A2
6E 00000010 EF D0 0500 1657 MOVL UNX_UNC_PC, (SP) : Set the return PC A7
00A7 31 0507 1658 BRH 10009 ;: And branch
02 00000021 EF 10 E1l O050A 1659 350%: BBC 216 ,EXP_UNC_ERR,360% : Branch if not inhibit clearing BUS A2
0512 1660 ;: ERROR register A2
50 D6 0512 1661 INCL RO : A2
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CO 0514 1662 360%: ADDL (SP)+ ,SP ;: Point SP to PC
D4 0517 1663 CLRL EXP_UNC_ERR ;: Cleanup the expected error flag
DO 051D 1664 MOVL RETURN_PC,(SP) ;: Set up to return to desired location
31 0524 1665 BRH 1000% ; And branch
E0 0527 1666 370%: BBS #8 ,EXP _NX_MEM,380$ ; Branch if ignore BUS ERROR reg
E0 O052F 1667 BBS #3 ,BUS_ERR_REG,380% : Branch if NXM error
31 0537 1668 BRKW 100$ : Unknown machine check
DD O053A 1669 375%: PUSHL SP
FB 053C 1670 CALLS 21 ,PRINT _UNX_TO
CO0 0541 1671 ADDL (SP)+,SP : Point SP to PC
D4 0544 1672 CLRL RO :
31 0546 1673 BRHW 1000% ;: And branch
El 0549 1674 380%: BBC 216 ,EXP_NX_MEM,390% ; Branch if not inhibit clearing BUS
0551 1675 ;: ERROR register
D6 0551 1676 INCL RO :
CO 0553 1677 390%: ADDL (SP)+,SP ;: Point SP to PC
D4 0556 1678 CLRL EXP_NX_MEM ; Cleanup the expected flag
D0 055C 1679 MOVL RETURN_PC,(SP) ; Set up to return to desired location
31 0563 1480 BRHW 1000$ ;: And branch
0566 1681 400%: $DS_PRINTF_S FMT_CPE _MC ;: Report cache parity error
9F 0566 PUSHAB FMT_CPE_MC
FB 056C CALLS S$SN, 32DSSPRINTF
C0 0573 1682 ADDL (SP)+,SP : Clean up stack
D4 0576 14683 CLRL RO :
31 0578 1484 BRUW 1000% : And branch
057B 1685 500%: $DS_PRINTF_S FMT _WBE _MC : Report write bus error
9¢ 057B PUSHAB FMT _WBE _MC
FB 0581 CALLS S$SN, Q#DSSPRINTF
C0 0588 1486 ADDL (SP)+ ,SP ;: Clean up stack
D4 058B 1687 CLRL RO :
31 058D 1488 BRHW 10009 : And branch
0590 1689 600%: $DS _PRINTF_S FMT _NSBH ;: Report 'not supposed to be here’
9F 0590 PUSHAB FMT _NSBH
FB 0596 CALLS s$8N, asDSSPRINTF
CO0 059D 1490 ADDL (SP)+ ,SP : Point SP to PC
D4 05A0 1691 CLRL RO :
31 05A2 1692 BRW 1000% : And branch
CO0 O05A5 1693 610%: ADDL (SP)+,SP : Prepare for REI
D0 05A8 1694 MOVL RETURN_PC,(SP) ;: Set up to return to desired location
D4 O05AF 1495 CLRL RO H
05B1 1696 1000%:
05B1 1697 MACHINECKX:
D5 05B1 1698 TSTL RO ; Inhibit clearing BUS ERROR?
12 05B3 1699 BNEQ 10$ : Branch if yes
DA 05B5 1700 MTPR s~XF ,8aX26 : Reset bus errors
02 05B8 1701 10¢%: REI : And return

G 6

Page

48
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A2

M2
A2
A2

A2

A2
A2
A2

A2

A2

A2

A2

A2

A2
A2
M2




H 6

12-ECKAN-3.2 READ MEMORY CONFIGURATION MAP ROUTINE 13-MAY-1987 Fiche 1 Frame Hé Sequence 72
ECKAM MEMORY DIAGNOSTIC HEADER 23-JAN-1987 14:30:12 VAX/VMS Macro V04-00 Page 49
03-02 READ MEMORY CONFIGURATION MAP ROUTINE 23-JAN-1987 14:26:49 [(ZECCHINO.ECKAMIECKAMO .MAR:4 (17)

0589 1703 .SBTTL READ MEMORY CONFIGURATION MAP ROUTINE

05B9 1704 READ _MAP::

05B9 1705 ;++

05B9 1706 ; FUNCTIONAL DESCRIPTION:

05B9 1707 ;

05B9 1708 ; The memory map consists of 8 2-bit cells. The code contained in these

05B9 1709 ; cells represents the contents of ¢the corresponding memory subsystem

05B9 1710 ; backplane slot. The code differs for each type of controller, the code

05B9 1711 ; for the L0011 is as follows:

05B9 1712 ;

05B9 1713 ; 0 - empty

05B9 1714 ; 1 = 128kb array not supported in this version of ECKAM

05B9 1715 ; 2 = register error

05B9 1716 ; 3 = 256kb array

05BY 1717 ;

05B9 1718 ; L0016

05B9 1719 ;

05B9 1720 ; 0 = empty

05B9 1721 ; 1 = register error

05B% 1722 ; 2 = 1024kb array

05B9 1723 ; 3 - 256kb array

05B9 1724 ;

05B% 1725 ;

05B9 1726 ; L0022: (3.0]

05B9 1727 ; 0 = empty

05B9 1728 ; 1 = 4Mb arrary

05B9 1729 ; 2 = 1Mb array

0589 1730 ; 3 = register error

05B9 1731 ;

05BY 1732 ;

05B9 1733 ; For example, a L0016 controller with a 1024kb array in siot 0, and a

05BY 1734 ; 256kb array in slots 1 and 2, and the rest of the slots empty would

05B9 1735 ; be indicated by the following map:

05B9 1736 ;

05B9 1737 ; CSR 2

05B9 1738 ; = ¢ ----9- -cc@ecic-@occcctococ4occo8oacctonn

gggg };33 ; |15 14|13 12|11 1o|09 oe|o7 oslos oa|o3 02|01 00|

05B9 1741 ; |oo|oo|oo|oo|oo|11111|1o|

05B9 1742 $rrrr e drmr rhmmr e - ehor—cr o4 --c——@——===-¢

05B9 1743 ;

05B9 1744 ; The register is scanned 2 bits at a time, starting at cell 0. An

05B9 1745 ; error 1s caused by any 3 following @ 0 or 1, or any 2 following a 0,

05B9 1746 ; or any 3.

05B9 1747 ;

05B9 1748 ; CALLING SEQUENCE:

05B9 1749 ;

05B9 1750 ; JSB

05B9 1751 ;

05B9 1752 ; INPUT PARAMETERS: NONE

05B9 1753 ;

05B9 1754 ; QOUTPUT PARAMETERS: NONE

05B9 1755 ;

05B9 1756 ; IMPLICIT PARAMETERS: NONE

05B9 1757 ;

05B9 1758 ; COMPLETION CODES: NONE

05B9 1759 ;
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#AM<RO,R1,R2,R4,R5,R7,RB,R9,R10,R11>

IZ-ECKAM-3.2 READ MEMORY CONFIGURATION MAP ROUTINE 13-MAY-1987
ECKAM MEMORY DIAGNOSTIC HEADER 23-JAN-19
03-02 READ MEMORY CONFIGURATION MAP ROUTINE 23-JAN-19
05B9 1760 ; SIDE EFFECTS: NONE
05B9 1761 ;--
0FB7 8F BB 05B% 1762 PUSHR
05BD 1763 ;-
52 00F20000 BF DO 0S5BD 1764 MOVL #CONTROLLER,R2
50 D4 05C4 1765 CLRL RO
51 D4 05C6 1766 CLRL R1
54 D4 05C8 1767 CLRL R4
55 D4 (05CA 1768 CLRL RS
57 D4 05CC 1769 CLRL R7
58 D4 05CE 1770 CLRL R8
59 D4 05D0 1771 CLRL R9
0502 1772
SA D4 05D2 1773 CLRL R10
58 D4 05D4 1774 CLRL R11
53 08 A2 02 SA EF 05D6 1775 10%: EXTZV  R10,#2,CSR2(R2) ,R3
03 00 53 BF 05DC 1776 CASEB  R3,#0,s3
0008' 0SE0 1777 20%$: .HWORD 100$-208%
001A' O5E2 1778 .WORD  2008-20%
0041° 05E4 1779 .HORD  300%-20%
005E" O05E6 1780 .WORD  400%-20$
57 D6 05e8 1781 100%: INCL R7
0000103C EF41 94 O05EA 1782 CLRB SLOT(R1]
SA 95 05F1 1783 TSTB R10
03 12 05F3 1784 BNEQ 110%
50 01 90 O05FS5 1785 MOVB #1,R0
65 11 05F8 1786 110%: BRB 500%
16 08 A2 18 E1 O0S5FA 1787 200%: 8BC 224 ,CSR2(R2),205%
05FF 1788
0C 08 A2 19 E1 O0SFF 1789 BBC #825,CSR2(R2),203%
55 D6 0604 1790 INCL RS
0000103C"EFAl 01 90 0606 1791 MOVB #1 ,SLOTIR1]
4F 11 060E 1792 BRB 500%
0610 1793 ;
50 01 90 0610 1794 203%: MOVB 21 ,R0O
4A 11 0613 1795 BRB 500%
568 D& 0615 1796 205%: INCL R8
0000103C"EF41 01 90 0617 1797 HOVB #1,SLOT(R1]
3t 11 061F 1798 BRB 5009
13 08 A2 18 E1 0621 1799 300%: BBC 224 ,CSR2(R2),305%
54 D& 0626 1800 INCL R4
0000103C " EF A 02 90 0628 1801 MOVB 22 ,SLOT(R])
S9 95 0630 1802 TSTB R9
26 13 0632 1803 BEQL 410%
SB 01 90 0634 1804 MOVB 21 .R11
26 11 0637 1805 BRB 5008
50 01 90 0639 1806 305%: MOVB #1,R0
21 11 063C 1807 BRB 5008
063t 1808 :
05 08 A2 19  E1 063E 1809 400%: BBC 825 ,CSR2(R2),403%
50 01 90 0643 1810 MOVB #1 ,RO
17 11 0646 1811 BRB 5008
0648 1812 ;
59 D6 0648 1813 403%: INCL RY
0000103C"EF 4] FF BF 90 064A 1814 MOVB 8-1,SLOT(R1)
57 95 0653 1815 15718 R7
03 13 0655 1816 BeqQL 4109

8
8

¢

Fi
7 14:30
7 14:26

che 1| Frame 16 Sequence 73
:12  VAX/VMS Macro V04 00 Page
:49 [ZECCHINO.ECKAMIECKAMO .MAR:4

; Save registers

: Get controller address
; Register error flag - 0

Slot number = 0

Cell count for 1024kb arrays

Cell count for 4Mb arrays

Empty cell count (ecc) - 0

128kb flag (not supported)

Cell count for 256kb arrays
or 4 Mb

Cell counter (cc) = 0

lllega! configuration

Get a cell

Test the cell

Displacement for cell

Dispiacement for cell

Displacement for cell

Displacement for cell

Ecc - ecc « 1

Indicate this slot empty

It cell counter = 0

Then

Set register error

Else, return to common flow

Check controllier type

(3.0)

Indicate this slot is 4Mb
Return to common filow

(3.01]
flag (ict) 0

0
1
2
3

Set register error

Return to normal fiow

Set not supported flag

Indicate this slot not supported
Else, return to common fiow
Check controller type

Bump counter for 1024kb

Indicate this slot is 1024kb

[t 256kd count equals 0

Then branch

Eise set illegal configuration flag
Return to common flow

Set register error

Else, return to common flow

(3.0) For 4Mb array
Set register error
Return to normal flow

Fpc = fpc + 1

Indicate this slot 256kb
It empty cell count neq 0
Then branch

50
an




Z7-ECKAM-3.2

ECKAM
03-02

5B 01

03

5B 01

51

FF6F SA 02 1]

53 08 A2

50

1B

53

00002185°EF

000100E0 9F 02

00010040 9F FF54 CF

002B

5B

0F

53

0000213F "EF
000100€0 9F 02
58

14

000012F2°EF
000100E0 9F 01

00010020 9F 6C

50
52
0000103C'EF48
1
53 52 04
00001048EFA0Q 53 03
52
000A
00001048 'EF 40
0000
D7 50 07
00400000 B8F 55
0000106C"EF
00001068 EF 00100000 8F 54
00001068 EF 0000106C"EF

00000451 "€EF 00040000 8F 59
00000451 'EF 00001068 EF

00000451 EF 04
00001068 EF 01

90
11
90
Dé
F1
3C
95
13

DD
9F
FB

FA
31
95
13

DD
9F
FB
95
13

9F
FB

FA

D4
D4
95
13
CsS
81
D6

94

(gn B g i VN
)

0657
065A
065C
065F
0661
0667
066B
066D
066F
066F
0671
0677
067E
067¢E
0687
06BA
068C
068E
06BE
0690
0696
069D
069F
06A1
06A1
06A7
06AE
06AE
06BS
06B5
06B5
06BS
0687
06B9
06C0
06C2
06Cé6
06CF
06D1
0604
06DB
06DE
06E2
06E9
04EE
046EE
04FA
06FA

o
~4
o
(V)

OO0 0O0O0OO0O
Y IS LN IR B B B |

RO AR e vt e OO O
PLWWOO U

[eeRooRooReoNooRooRooNoogoeol
VLW — OOV~

P e G S o P G B P
NORNINIANINI AN 2 e e

52
53

v
~NOoOWU

COODODODDODDODOODO
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o
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READ MEMORY CONFIGURATION MAP ROUTINE
MEMORY DIAGNOSTIC HEADER
READ MEMORY CONFIGURATION MAP ROUTINE

J 6
13-MAY-1987

Fiche 1 Frame J6 Sequence 74

17)

23-JAN-1987 14:30:12 VAX/VMS Macro V04-00 Page 51
23-JAN-1987 14:26:49 [(ZECCHINO.ECKAMIECKAMOD .MAR:4 (
MOVB £1 ,R11 : Else, set illegal configuration flag
410%: BRB 500% : Then branch
MOVB 21 ,R11 ; Else, set illegal configuration flag
500%: INCL R1 ; Add one to slot counter and then
ACBL 214,82 ,R10,10% ; Get all eight cells in turn
MOVZWL CSR2(R2),R3 : Get the memory map
TSTB RO ; Check for register error
BEQL 510% ;: Branch if not
$DS_PRINTB_S FMT_REG_ERR,R3 ; This is a register error
PUSHL R3
PUSHAB FMT _REG_ERR
CALLS s8N, 3#DSSPRINTB
$DS _CKLOOP 10% ; Scope loop?
CALLG 108, a#sDSSCKLOOP
BRW 600% : And exit
510%: TSTB R11 ; Check for illegal configuration set
BEQL 550% : Branch if not
$DS _PRINTB_S FMT_ILL_CFG,R3 ; Print the error
PUSHL R3
PUSHAB FMT_ILL _CFG
CALLS s$8N, a2DSSPRINTB
550%: TSTB R8 : Check for not supported flag
BEQL 600% : Branch if not
$DS_PRINTB_S FMT_NO_SUPP : Type no support message
PUSHAB FMT _NO_SUPP
CALLS s$8N, asDSSPRINTB
$DS _ABORT PROGRAM ;: Leave program
CALLG (AP), 3#DSS$ABORT
: Here the ROW configuration, TRANSITION, and TEST_ADDRESS tables are bulit:
600$: CLRL RO : Initialize slot counter
CLRL R2 : Counter for siots with arrays
6109: TSTB SLOTIRO] : Check slot configuration
BEQL 620% : Branch if siot[(RO) = 0
MULL3 84 ,R2.R3 : Multiply number of siots by 4
ADDB3 #83.R3,ROKCON(RO) ;: Add # of rows to account for x 0
INCL R2 ;: Add one to array counter
BRHW 6509 ;: Then branch
620%: CLRB ROWCON[RO) : Store a zero as this slot is empty
BRW 650% : Then branch
650%: AOBLEQ #7.R0,610% ; Do tor all slots
MULL3 R5,#-X400000, -
TRANSITIONS :[3.0) Used in tests 3 and 4 to find
: end of 4Mb arrays.
MULL3 R4,#~X100000, TRANSITION ;: Used in tests 3 and 4 to find end of-
: 1024kd arrays.
ADDL2 TRANSITIONA , TRANSITION ; Calculate total address of 1024kb and-
: 256kb arrays.
MULL3 RY,8~X40000,TEST _ADDRESS: Calculate total address of 256kb arrays
ADDL 2 TRANSITION,TEST _ADDRESS ; Calculate tota! address of 1024kb and
: 256kb arrays.
SUBL2 84 ,TESY_ADDRESS : %alcu;ote 8 longword address used in
: Test
SUBLZ2 #1 ., TRANSITION : Subtract one to stay in last array-

Used in Test 3.4 when there is a mixtyre




22-ECKAM-3.2

ECKAM
03-02

0000106C'EF 01

55
07
00001060 'EF 01

54
07
0000105C'EF 02

59

08
00001058°EF  FF BF

0FB7 8F

READ MEMORY CONFIGURATION MAP ROUTINE

MEMORY DIAGNOSTIC HEADER
READ MEMORY CONFIGURATION MAP ROUTINE 23-JAN-198

€2

OO WVW—0 V-0
owunh owuen olwbhn

o
(. T -

0724
0731
0731
0731
0733
0735
073C
073C
073E
0740
0747
0747
0749
074B
0753
0753
0753
0757
0757

1864
1865
1866
1867
1868

O~
- O

b B B B B )

SN
DO~ EWN

19

I 8 8 8 58 8 rt Pt b b b pmd G b
[eoNoeloeooRoo ooReoRouRoo oo ooRoo oo ool

o
N — O

SUBL2

TSTB
BEQL
MOVB

6708: TSTB
BEQL
MOVB

680%: TSTB
BEQL
MOVB

READ _MAPX:
POPR

RSB

K 6
13-MAY-1987
23-JAN-198

21 ,TRANSITIONA

RS
670%
71 ,FLAGY

R4
680%
22 FLAG3

R9
READ _MAPX
#-1,FLAG2

71
71

Fiche 1 Frame K6 Sequence 75
4:30:12 VAX/VMS Macro V04-00 Page 52
4:26:49 (ZECCHINO.ECKAMIECKAMOD .MAR:4 (17)

;:03.0) Subtract one to stay in last array-
;: Used in Test 3,4 when there is a mixture

;[3.0]1 Set flag if 4Mb arrays
: are present

:03.0) Set flag if 1024kb arrays
; are present

;: Is there any 256kb arrays
: Branch to end if not
; Used in test 3 to flag 256kb arrays

#AM<RO,R1,R2,R4,R5,R7 ,R8,R? ,R10,R11> ;:Restore registers

: Return
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1Z-ECKAM-3.2 GET ARRAY CARDS TO TEST ROUTINE 13-MAY-1987 Fiche | Frame Lé Sequence 76

ECKAM MEMORY DIAGNOSTIC HEADER 23-JAN-1987 14:30:12 VAX/VMS Macro V04-00 Page 53

03-02 GET ARRAY CARDS TO TEST ROUTINE 23-JAN-1987 14:26:49 (ZECCHINO.ECKAMIECKAMO .MAR:4 (18)
0758 1884 .SBTTL GET ARRAY CARDS TO TEST ROUTINE

0758 1885 GET_ARRAYS::
0758 1886 ;+-
0758 1887 ; FUNCTIONAL DESCRIPTION:

0758 1888 ;
0758 1889 ; This routine asks the operator which array cards to test in the
0758 1890 : moving inversions (manual array select) test. The routine first
0758 1891 ; determines which arrays are available to test. The operator is
0758 1892 ; informed of his choices, and then asked to enter the low array
0758 1893 ; and high array numbers. Only contiguous array cards may be tested.
0758 1894 ; The operator will receive an error message if he chooses a
0758 1895 ; non-existent array card to test, or if he selects for the high card
0758 1896 ; a number lower than that for the low card.
0758 1897 ;
0758 1898 ; CALLING SEQUENCE:
0758 1899 ;
0758 1900 ; JSB
0758 1901 ;
0758 1902 ; INPUT PARAMETERS: NONE
0758 1903 ;
0758 1904 ; IMPLICIT INPUTS:
0758 1905 ;
0758 1906 ; ROWCON - an eight-byte vector containing the highest row number
0758 1907 : contained on each array card.
0758 1908 ;
0758 1909 SLOT - an eight-byte vector containing information about the
0758 1910 ; array card residing in each slot. Each vector element
0758 1911 ; contains a zero if the slot is empty, a one if it is a
0758 1912 ; 4Mb array, @ two if it is 3 1024kb array or a -1 if it
0758 1913 ; is a 256kb array.
0758 1914 ;
0758 1915 ; OUTPUT PARAMETERS: NONE
0758 1916 ;
0758 1917 ; IMPLICIT QUTPUTS:
0758 1918 ;
0758 1919 ; LOWROW - longword containing the lowest row number to test
0758 1920 ; LOWADDR - longword containing the lowest address to test
0758 1921 ; HIGHROW - longword containing the highest row number to test
g;gg 13%% : HIGHADDR - longword containing the highest longword address to test
1 :
0758 1924 ; COMPLETION CODES:
0758 1925 ;
0758 1926 ; R2 - 1 it success, 0 if failure (npo arrays to test)
0758 1927 ;
0758 1928 ; SIDE EFFECTS: NONE
0758 1929 ;--
0758 1930
00F8 BF BB 0758 1931 PUSHR 8AM<R3 ,R4,R5,R6,R7>
53 D4 075C 1932 CLRL R3 ; Initialize slot counter
52 D4 0758 1933 CLRL R2 : Status pointer
00000824°€EFf D4 0760 1934 CLRL TEMP ; Used for storage and status
00001064 °EF D4 0766 1935 CLRL COUNTER ;: Used for counting 256kb arrays
0000103C°EF43 95 076C 1936 109%: TSTB SLOTI[R3) : Is this the highest siot
04 13 0773 1937 BEQL 208 ; Branch if so
F3 53 07 F3 0775 1938 AOBLEQ #7.R3,10% : Bump the slot counter and try again
53 D7 0779 1939 20%: DECL R3 ; Back up count to point to high array
52 00000465 EF D0 077B 1940 MOVL FREE _PAGE_P,R2 ; Get address of first free row




I7-ECKAM-3.2
ECKAM
03-02
55
56
0000103C°"EF45 FF BF
24
0000103C"EFA4S gg
54 52 03 16
52 52 02 14
0017
54 52 03 14
52 52 02 12
000A
54 52 03 12
52 52 02 10
53
54
00001339 "EF
000100F0 9F 03
0000139B'EF
000100F0 9F 01
00
00
54
53
54
FFFFFFFF BF
0A
00000824 EF
000013B1°EF
00010080 9F 09
54 00000824 EF
58 54
00000824 'EF
0000103C"EF44 FF 8F
35
0000103C EF46 01
56
00000455 EF 00001048 EF 44
00000455 EF 03
54
17
00000465 EF
0000045D°EF
00000455 EF 52
SB
0065

GET ARRAY CARDS TO TEST ROUTINE

MEMORY DIAGNOSTIC HEADER
GET ARRAY CARDS T0 TEST

0782 1941

0784 1942

0786 1943

078F 1944

0791 1945 ;

91 0791 1946

13 0799 1947

EF 079B 1948

EF 07A0 1949

07A5 1950

07A8 1951 ;
07A8 1952 25%:
07AD 1953
07B2 1954
07B5 1955
07BA 1956
07BF 1957
07BF
07C1
07C3
07C9
07D0
07D0
07Dé6
07DD
07DD
07DF
07E1
07€E3
07€E5
07€E7
07€D
07€EF
07F5
07FB
0802
0802
0809
080C
0812

27%:
28%:

1958

1959

Case

9A
C2
95
12
D

— et [ o )
(=]
a
F -3
0

wW— 0O
OOV OO0V OOV OOVOO0OWVW0

[ =]

a

W

m
s s S i G G G G G Pd G
MM NNNNNNNNY
— OWVO~NONUN DWA) —

29%:

M 6

13-MAY-1987 Fiche 1 Frame M6 Sequence
23-JAN-1987 14:30:12 VAX/VMS Macro V04-00

ROUTINE 23-JAN-1987 14:26:49 (ZECCHINO.ECKAMIECKAMO .MAR:;4
CLRL RS : Initialize array index
CLRL Ré
CMPB #-1,5L0TIRS]) : Find array type in slot
BEQL 27% ; Branch if 256kb array
CMPB 22 ,SLOTIRS] :(3.0) Find array type in slot
BEQL 25%
EXTZV 222.#23,R2,R4 ; Get lowest array possible 4MB
EXTZV 220,22 ,R2,R2 ; Get row number of base address
BRHW 28% ; Continue flow
EXTZV 220,#3,R2,R4 ; Get lowest array possible
EXTZV 218,82 ,R2,R2 ; Get row number of base address
BRM 28% : Continue flow
EXTZV 218,23 ,R2,R4 ; Get iowest array 1024kb
EXTZV 216,82 ,R2,R2 : Get row number of base address
$DS _PRINTF_S FMT_AVAILABLE,R4,R3 ; Report on the available array

PUSHL R3

PUSHL R4

PUSHAB FMT_AVAILABLE

CALLS 28$N, a#DSSPRINTF
$DS_PRINTF_S FMT _ASK_LOHW ; This is the low question message

PUSHAB FMT_ASK_LOW

CALLS s$SN, a#DSSPRINTF
$DS _ASKDATA_S ASK,TEMP,#210,.R4,R3,R4

PUSHL 20

PUSHL 20

PUSHL R4

PUSHL R3

PUSHL R4

PUSHL g-1

PUSHL 210

PUSHAL TENMP

PUSHAL ASK

CALLS 29, 3sDS$ASKDATA

: Ask him for the low one M4
MOVL TEMP ,R4 : Put the low array number in R4
MOVL R4 ,R8B : Put the low array number in RSB
CLRL TEMP : Initialize temp storage again
CMPB # 1,SLOTI(R4) : Find out what kind of board here
BEQL 29% : Branch if 256KB array
CMPB #1,SLOT[{RS) :(3.0) Branch if no 4Mb arrays
BNEQ 34%
of 4Mb ar 4Mb/1024kb combination:
MOVZBL ROWCON[R4],LOKWROM ;03.0) Get starting row
SuBL2 #£3,LOWRONW
TSTB R4
BNEQ 30%
MOVL FREE _PAGE _P, - ; Lowest poss ble address
LOWADDR ; when startin at slot 0

MOVL R2,LOHROHW
BRB 37%
BRUW 40%

77
Page

S

54
(18)




12-ECKAN-3.2
ECKAM
03-02
0000103C EF46 gé
0000045D 'EF 00400000 Bg
0
0000045DEF 00100000 8F
DA 56 54
30
57 00001048 'EF44
00000455°EF 57 03
00040000 8F 00000455 EF
0000045DEF
0000045D'EF 00000465'%;
0003
0095
00000455'EF 52
FFD3
57 00001048 EF44
00000455°EF 57 03
0000103C"EF45 02
6C
55
2t
57 00001048 EF4S5
57 N3
59 00000455°'EF 57
00000824 °€F 00040000 B8F 57
0000045D"EF 00010000 8F 0053
1
00010000 BF 00000455 EF
0000045D 'EF
00000824'%;
0000045DEF 00000824 'EF
0000045D'EF 00000465'%E
00000455'EF 52
FFCé
55
FFB85
53 54
39
000013A6°EF
000100F0 9F 01
00
00
53
53

GET ARRAY CARDS TO TEST ROUTINE

MEMORY DIAGNOSTIC HEADER
TO TEST ROUTINE

GET ARRAY

0855
0855
0855
085D
085F
086A
086C
0877
087B
087D
087D
087D
087D
0885
088D
0898
089D
0BAS8
08AA
08AD
08B0
08B7
08BA
08C2
08CA
08CA
08D2
08D4
08Dé
08D8
08D8
08ED
0BE3
08EB
08F7

—_ TN —O)—0
—_NO—ON —

e imh o)
(SR VN D -

—\0w=\0 OWVWOWW—O
W) e et O ot g (Jy ot

W) U W) =

OO0
DLW D>

Ow
Ut
oo
00
[—X —]
[« LN )

—OWOWO— O =D
Wttt On—= O WUNe—Oo W
o
~0
W)
F-3

O
o
0
H
>

)
w
o
~0
(9]
o

oooo
(e e )
oo
~0 0
DU
oo

CARDS

1982 ;

1997

O
O
@

—t et b b it = = O OO OO0 O0O0O0O00OOCYW

RO DR NDND RN - —
OO0 OO0O0COOOOOOO0OO0ODOOOOO0
N—=OCOWVD oUW OVDNONUNLWN— OO

NN A o= oms

30%:

32%:
33%:

\a)=me =e me
F -3
L J

35%:
36%:
37%:
38%:
409 :

42%:

45%:
47%:

489 :

509%:
55%:

Get starting row for 4Mb or 4Mb/1024kb

CMPB
BNEQ
ADDL2
BRB
ADDL2
AOBLSS
BRB

N 6

13-MAY-1987

Fiche 1 Frame N6

Sequence 78

23-JAN-1987 14:30:12 VAX/VMS Macro V04-00 Page
23-JAN-1987 14:26:49 [(ZECCHINO.ECKAMIECKAMO.MAR:4

#1 ,SLOT(RS)
32%

#~X400000,LOWADDR H

33%

#2X100000,LOWADDR :

R4,R6, 309
37%

Case of 1024kb array:

MOVZBL
SUBL3
MULL3

CMPL
BLEQ
BRH
BRHW
ADDL2
BRH
MOVZBL
SUBL3

CMPB
BEQL
TSTB
BEQL

MOVZBL
SUBL2
SUBL3
MULL3
MULL3
BRKW
MULL3

TSTL
BEQL
ADDL 2
CMPL
BLEQ
ADDL2
BRHW
INCL
BRUW
CHPL
BEQGL

$DS_PRINTF _S

$DS_ASKDATA S

ROWCON(R4],R7
#3 ,R7 ,LOWRON

LOWROKW, #AX40000 ,LOWADDR ;

FREE _PAGE_P,LOWADDR

37%

38%

55%

R2 ,LOKROW

35%
ROWCON(R4) ,R7
#3,R7,LOWROH

#2 ,SLOT[RS]
50%
RS
45%

ROWCONIRS] ,R?
23 ,R7
R7 .,LOWROKW ,RY

R7.8+X40000,TEMP
R9,#24X10000,LOWADDR

47%

LOWROW, #24X10000,LOWADDR

TEMP
48%
TEMP ,LOWADDR

FREE _PAGE _P,LOWADDR

55%
R2,LOWRON
45%

RS

42%

R4 ,R3

60%

FMT _ASK_HIGH

“e WMo %o Mo %o o W& W

®e we ®me we

PUSHAB FMT_ASK_HIGH

CALLS sSSN,

PUSHL 20
PUSHL 20
PUSHL R3

PUSHL R3

asDSSPRINTF

[f not 4Mb then branch
Case of 4mb array

Case of 1024kb array

Get highest row of slot
Move to first row of array
Calculate low address

Find out where to start testing
Branch if free page is < or -

Add the # of rows used by free page
Branch to calculate a new address
Get the highest row #in this slot
Move to first row in the array

Any 1024kb arrays ?

Branch if so

Is there ONLY 256kb arrays ?
Branch if yes

Get the rows for 1024kb arrays

Go back one array to allow for 0
Extract the 1024kb rows

Calculate max address of 1024kb array
Calculate lowest address 256kb arrays
Continue.....

Calculate lowest address 256kb arrays

Is this the first time here ?
Branch if so

; Calculate the address ]
; Find out where to start testing
: Branch if free page is < or -

Add the # of rows used by free page

; Branch to calculate a new address
; Bump the 1024kb array counter

; Go see if there is any more

; See if he has selected highest one

If so, don't ask any more quest ons

; This is the high guestion message

ASK ,TEMP1,#210, ,R4,R3,R3 ; Ask him for the high one

55
(18)
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12-ECKANM-3.2 GET ARRAY CARDS T0 TEST ROUTINE 13-MAY-1987 Fiche 1 Frame B7 Sequence 79
ECKANM MEMORY DIAGNOSTIC HEADER 23-JAN-1987 14:30:12 VAX/VMS Macro V04-00 Page 56
03-02 GET ARRAY CARDS TO TEST ROUTINE 23-JAN-1987 14:26:49 [ZECCHINO.ECKAMIECKAMO.MAR:;4 (18)
54 DD 095F PUSHL R4
FFFFFFFF BF DD 0961 PUSHL -1
0A DD 0967 PUSHL 210
00000AA4 EF DF 0969 PUSHAL TEMP1
000013B1EF DF 09&4F PUSHAL ASK
00010080 9F 09 FB 0975 CALLS 29, asDSSASKDATA
54 00000AA4EF D0 097C 2031 MOVL TEMP1 ,R4 ; Put the high array number in R4
00000459 'EF 00001048 EF44 9A gggg ggg% 60%: MOVZBL ROWCON[R4) ,HIGHROW ;: Get the high row number
56 D4 098F 2034 CLRL Ré6 :[3.0) If first array is not 4MB, then
0000103C EF456 01 %1 0991 2035 CMPB #21,SLOT(RS] : branch to 1024kb/256kb loop
30 12 0999 2036 BNEQ 64%
099B 2037 ;
0998 2038 ; Case of 4Mb or 4Mb/1024kb combination
099B 2039 ;
0000103C'cF456 01 91 099B 2040 461%: CMPB 21 ,SLOT(RS) :03.0) If 4Mb present, then there are
0D 12 09A3 2041 BNEQ 62% : no 256kb arrays
00000461 "EF 00400000 BF CO 09A5 2042 ADDL2 22X400000 ,HIGHADDR ; Calculate high address
0B 11 09B0 2043 BRB 63%
00000461 "EF 00100000 BF CO 09B2 2044 62%: ADDL2 #2X100000 ,HIGHADDR ;: Calculate high address
DA 56 54 F3 09BD 2045 63%: AOBLEQ R4,R6.,61%
00000461 'EF 04 C2 09C1 2046 SUBL2 24 ,HIGHADDR ; Backup to last longword address
00EF 31 09C8 2047 BRUW 85%
09CB 2048 ;
558 95 09CB 2049 644%: TSTB R5 : If 0 says no mix arrays
22 13 09CD 2050 BEQL 65% ;: Branch if so
51 00000459 "EF 57 C3 09CF 2051 SUBL3 R7 ,HIGHROKW,R1 : Subtract # of rows for 1024kb arrays
00000461 EF 00010000 8F 51 C5 09D7 2052 MULL3 R1,2AX10000,HIGHADDR ; Calcutate address
00000461 "EF 00000824 EF CoO O09E3 2053 ADDL2 TEMP ,HIGHADDR ; Calculate max address
00BE 31 09t 2054 BRHW 83$ : Continue. ..
0000103C’'EF45 FF BF 91 09F1 2055 65%: CMPB #£-1,SLOTI(RS] ;: Is there aonly 256kb arrays ?
03 13 09FA 2056 BEQL 67% ;: Branch if so
0003 31 09FC 2057 BRHW 708 P . . .
008D 31 09FF 2058 &7%: BRHW 80$ Do . .
0000103C EF44 FF 8F 91 0A02 2059 70%: CMPB #-1,SLOTI(R4) : Is there a mixtute ?
2E 13 0A0B 2060 BEQL 75% : Branch if so
00000455 EF gggggggg gg C5 ngg 2061 MULL3 #AX40000,LONROW,LOWADDR ; Calculate 1024kb array address (low)
’ Al
00000459 "EF 00040000 8F C5 0AlID 2062 MULL3 #AX40000 ,HIGHROW ,HIGHADDR ; Calculate the high address
00000461 'EF 0A28
00000461 "EF 003FFFFC 8F CO0 O0A2D 2063 ADDL2 #AX3FFFFC ,HIGHADDR : .. .
007F 31 0A38 2064 BRHW 85% : End . . .
00001064 EF D6 O0A3B 2065 75%: INCL COUNTER : Increment the 256kb array counter
54 D7 0A41 2066 DECL R4 : Decrement the slot counter
54 58 D1 O0A43 2067 CMPL R8.R4 : Is R4 = to low array ?
BA 19 0A46 2068 BLSS 70% : Branch if less
00001064 EF 04 C4 0A48 2069 MULL2 24 ,COUNTER : Calculate the # of rows for 256kb arrays
SB 00000459 "EF 00001064 EF C3 O0A4F 2070 SUBL3 COUNTER,HIGHRONW,R11 : Subtract from # of rows of 1024kb arrays
5B 01 C0 O0ASB 2071 ADDL2 £1.R11 : Add 1 to allow for row O
00010000 BF ggggaggg‘g; C5 8:55 2072 MULL3 COUNTER,#AX10000,TEMP ; Calculate 256kb array address
’ 6
00000461 EF 00040000 8F 5B C5 OA6E 2073 MULL3 R11,#~X40000,HIGHADDR : Calculate 1024kb array address
00000461 EF 00000824 "EF CO 0A7A 2074 ADDL2 TEMP ,HIGHADDR ; Get max address
00000461 EF 04 C2 O0A85 2075 SUBL2 #4 ,HIGHADDR ;: Adjust to a longword address
002B 31 O0A8BC 2076 BRH 85% : Branch ....
00000455 EF 00010000 BF C5 O0ABF 2077 80$: MULL3 #22X10000,LONROW,LOKADDR ; Calculate the low address
0000045DEF 0A%9A




17-ECKAM-3.2

ECKAN
03-02

00000459 "EF
00000441 EF

GET ARRAY CARDS T0 TEST ROUTINE
MEMORY DIAGNOSTIC HEADER
GET ARRAY

)
co
DO

BA
05

0A9F
0AAA
0AAF
0ABA
0ABD
0ABD
0ABD
0AC1
0AC2
0AC2

c 7

13-MAY-1987 Fiche 1 Frame C7 Sequence
23-JAN-1987 14:30:12 VAX/VMS Macro V04-00
CARDS TO TEST ROUTINE 23-JAN-1987 14:26:49 (ZECCHINO.ECKAM]IECKAMO .MAR:4
2078 MULL3 #AX10000,HIGHROW,HIGHADDR ; Calculate the high address
2079 83$: ADDL2 #AXFFFC ,HIGHADDR S . . .
2080 85%: MOVL #1 ,R2 : Indicate success
2081 10008$:
2082 GET_ARRAYSX:
2083 POPR #AM<R3 ,R4,R5,R6,R7> ;: Unsave the registers
2084 RSB ; Return
2085 $DS_ENDMOD
2086 .END

80
Page

57
(18)




Sequence 81

Fiche 1 Frame D7
23-JAN-1987 14:30:12 VAX/VMS Macro V04-00

13-MAY-1987

table

Symbol

27-ECKAM-3.2

ECKAM

58

(18)

Page
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E 7

lZ-ECKAM-3.2 Symbo! table 13-MAY-1987 Fiche 1 Frame E7 Sequence 82
ECKANM MEMORY DIAGNOSTIC HEADER 23-JAN-1987 14:30:12 VAX/VMS Macro V04-00 Page 59
Symbo! table 23-JAN-1987 14:26:49 [(ZECCHINO.ECKAM]ECKAM) .MAR:4 (18)
DS$BREAK DS$K_BNEQU_M = 17 6
DSSCANHAIT DS$K_BNEQ_B = 0A G
DSSCHANNEL DS$K_BNEQ_M = 16 G
DS$CKLOOP DS$K_BNERROR = 27 6
DS$CLRVEC DS$K_BVC_M = 19 6
DSS$CNTRLC DS$K_BVS_M = 18 6
DS$SCVTREG DS$LOAD 9 (S
DSSENDPASS DS$LOADPCS C 6
DS$ENDSUB DS$MAPDBGBLOCK 1 G
DSS$ERRDEV DSSMEMSIZ2E D 6
DS$ERRHARD DSS$SMMOFF G
DSSERRPREP DS$SMMON (
DSSERRSOFT DSSMOVPHY G
DS$ERRSYS DSSMOVVRT G
DSS$ESCAPE DS$PARSE G
DSS$FREEDBGSYM DSS$PRINTB G
DS$GETBUF DSSPRINTF G
DSSGETMEM DS$PRINTS G
DSSGETTERM DS$PRINTSIG G
DSS$GPHARD DSSPRINTX G
DSSHELP DS$PROBE G
DSS$INITSCB DS$RELBUF G
DSSINLOOP DS$RELMEM G
DS$K_BBC DS$SERVICE_DISPATCHER G
DS$K_BBCC DSS$SETIPL G
DS$K_BBCCI DS$SETMAP 6
DS$K_BBCS DS$SETPRIEXV G
DS$K_BBS DS$SETVEC G
DS$K_BBSC DS$SHOCHAN G
DS$K _BBSS DS$SUMMARY G
DS$K _BBSSI DSSWAITMS 6
DS$K_BCC_M DS$SKAITUS G
DS$K_BCS ™ DSASAL _APTMAIL

DS$K_BEQLU_B
DS$K_BEQLU_M
DS$K_BEQL _B
DS$K_BEQL _M
DS$K_BERROR
DS$K_BGEQU_B
DS$K_BGEQU_M
DS$K_BGEQ_B
DS$K_BGEQA_M
DS$K_BGTRU_B
DSSK_BGTRU_M
DS$K_BGTR_B
DSSK_BGTR_M
DS$K_BLBC
DS$K_BLBS
DS$K_BLEQU_B
DS$K_BLEQU_M
DS$K_BLEQ_B
DS$SK_BLEQ_M
DS$K_BLSSU_B
DS$K_BLSSU_M
DS$K_BLSS _B
DSSK_BLSS M
DS$K_BNEQU_B
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DSASAT _APTTXT
DSASGL _APTCOM
DSASGL _DEVLEN
DSASGL _ERRNO
DSASGL _EVENT
DSASGL _FLAGS
DSASGL _MSGTYP
DSASGL _PASSES
DSASGL _PASSNO
DSASGL _SECTNO
DSASGL _SID
DSA$GL _SUBTNO
DSASGL _TESTNO
DSASGL _UNITS
DSA$GQ_MSGPTR
DSASGT _DEVNAM
EDM
ENVSM_DOMAIN
ENVSM_LEVEL
ENVSM_SUPER
ENVSS _DOMAIN
ENVSS _LEVEL
ENVSS_SUPER
ENVSV_DOMAIN

OO0 OO0 OOOOOOOODODOOOOODOOOODODOO00O0O0O0OO0OD0O0O00O0O0O0O00O00O

OO0 OOOOOOOOOOOOOOOE m b et st d ed b bbb o b pd o ot b pd b e b b el =t b 2 =2 = OO0 OO0 OO
OO TN MMM AMNM M T NI M M MNMT M M TN NMTNMOOOO0OO000O000O0O000O0O0O00O0O0DDODO00DO0O00OOO0O0OO0OO

OO WOoOOOMMMMMMMAMMMMMMMMAMMDBDIMO OO rtrt ittt st et sk bk ek O =t O O OOttt b e =~ O OO0 O0O O

COoOOOOMOoOOoOCOWUMWOOWNWbL= = UOoLoLLUNOOOOOANVOL—ONOWNDMo T MMOLLUND
—_Drt et (= N OO OO A ALADCCODADLOONOMOOONOMOOMBOMOOMOOWMOMOMOOOO®




12-ECKAM-3.2
ECKAM
Symbol table

ENVSV_LEVEL
ENVSV_SUPER
ENVS_CPU
ENVS_FUNCTIONAL
ENVS_REPAIR
ENVS_SUPER
ENVS _SYSTEM
ERCE

ERR$ _MSGADR
ERRS _NARGS
ERRS _NUN
ERRS _P1

ERRS P2

ERRS _P3

ERRS _P4

ERRS _P5S

ERRS _P6

ERRS _POINTER
ERRS_UNIT
ERROR _TYPE
ERR_LOG_FULL
EXHAUSTIVE
EXP_COR_ERR
EXP_INF_LST
EXP_MSG
EXP_NX_MEM
EXP_UNC_ERR
FLAG1

FLAG2

FLAG3

FLAGY
FMT_1024 KB
FMT_256 KB
FMT_4_MB
FMT_ADR_BUS
FMT _ARRAY
FMT _ASK_HIGH
FMT_ASK_LOW
FMT _AVAILABLE

-
-
-

Symbol table

FMT_BAD_LOC
FMT_BODY
FMT_COMP_ERR
FMT_CPE _MC
FMT_CPU_O
FMT_CPU_1
FHUT_CPU_2
FMT_CPU_3
FMT_CPU_4
FMT_CS_BUS
FMT_CS_MC
FMT_DATA_BUS
FMT_ECC_]
FMT_ECC_10
FMT_ECC

FMT_ECC
FMT_ECC
FMT_ECC

11
12
13
14

MEMORY DIAGNOSTIC HEADER

00000000

00000002

00000000

00000000

00000001

00000001

00000001

10000000

0000000C

0000000A

00000004

00000014

00000018

0000001C

00000020

00000024

00000028

00000010

oo000008

00000014 RG 08
00000441 RG 08
00000002 G
0000001D RG 08
00000025 RG 08
000021DC RG 08
00000029 RG 08
00000021 RG 08
00001054 RG 08
00001058 RG 08
0000105C RG 08
00001060 RG 08
000012B9 RG 08
0000129C RG 08
000012D7 RG 08
00001D1B RG 08
00001419 RG 08
000013A6 RG 08
0000139B RG 08
00001339 RG 08
00001EAD RG 08
00001CC3 RG 08
00001CDC RG 08
00001D73 RG 08
0000144D RG 08
000014AD RG 08
00001511 RG 08
00001579 RG 08
000015CE RG 08
00001D88 RG 08
00001D01 RG 08
00001D37 RG 08
000016€E0 RG 08
00001A4E RG 08
00001ABA RG 08
00001ADA RG 08
00001B19 RG 08
00001B6D RG 08

F 7

FMT_ECC
FMT_ECC
FMT_ECC
FMT_ECC
FMT_ECC
FMT_ECC
FMT_ECC
FMT _ECC
FMT_ECC

FMT_ECC

13-

oOn

~NONU BN —

8
9

FMT_EMPTY

FMT_ILL
FMT_INF

FMT _MCH
FMT _MCH
FMT _MEM
FMT _MEM
FMT _MEN
FMT _MEM
FMT _MEM

CFG
LST
FULL
STACK]1
STACK2
MAP
MAP2
MAP3
REG
_Sl12

FMT_NO_ARRAYS
FMT_NO_SUPP
FMT_NSBH
FMT_NX_MEM

FMT_LOG

FMT_RAM
FMT_REG
FMT_ROM
FMT _ROM
FMT_ROM
FMT_ROM
FMT_ROW
FMT_ROHW
FMT_SAQ
FMT _SA1

FMT_SGL_BIT_ERR

ERR
1
2
3
4

_MS6

| I I R N |

FMT_SHORT

FMT_SIZ
FMT
FMT
FMT
FMT
FMT

_ERR

SUMMARY1
SUMMARY 2
SUMMARY3
SUMMARY4
SUMMARYS

FMT_SUMMARY 6
FMT_SUMMARY7

FMT _UNK
FMT _UNK
FMT _UNX
FMT _UNX

ET
MC
10
_UNC

FMT_WARN_MES2
FMT _WARN_MESS

FMT _WBE

_MC

FREE _PAGE_P
FREE _PAGE_V

FROMW

GET_ARRAYS
GET_ARRAYSX

MAY-1987
23-JAN-1987 1
23-JAN-1987 1

Fi
4:30
4:26

che 1 Frame F7
:12 VAX/VMS Macro V04-00

Sequence
[ZECCHINO .ECKAMIECKAMO .MAR ;4
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l1-ECKAM-3.2
ECKAM
Symbo! table

HIGHADDR
HIGHROM
INITIALIZE
INITIALIZE X
L$A_CCP
L$SA_DEVP
L$A_DREG
L$SA_DTP
L$AICP
L$A_LASTAD
L$A_NAME
L$SA_REPP
L$A_SECNAM
L$SA_STATAB
L$A TSTCNT
L$L_ENVIRON
L$SL_ERRTYP
L$L _HEADLENGTH
LS$L_REV
LSL_UNIT

L$L _UPDATE
LASTAD
LOWADDR
LOWROW
L_CUR_ARRAY
L_TSTENT
MACHINECK
MACHINECKX
MANUAL
MAXLWA
MAXPFN
MAXROM

MOVI _PAT 0
MOVI PAT 1
MS750

NOISY WORDS
NUM_COR_ERR
PATCNT
PATTERN

PGE _COR_ERR
PM

PRINT

PRINTX
PRINT_BAD CONFIG
PRINT _GENERAL
PRINT_GEN_X
PRINTUNX'TO
PRINT UNX_UNC
READ _MAP
READ _MAPX
REC _HSG
RETURN _PC
ROM_TYPE
ROWCON
SECTION

SEP FUNCTIONAL
SEP_REPAIR

[ I B R |

tabie

MEMORY DIAGNOSTIC HEADER
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13-MAY-1987

SEQUENCE
SIZ...

SLOT
SUMMARY
SUMMARY _FLAG
SUMMARY _X
SYNDROME
SYS$ALLOC
SYSSASCTIM
SYSS$ASSIGN
SYSSBINTIM
SYSS$CANCEL
SYSSCANTIM
SYS$CLOSE
SYSSCLREF
SYSSCONNECT
SYSS$DALLOC
SYS$DASSGN

SYS$DISCONNECT

SYSS$FAQD
SYSS$FAQL
SYSSGET
SYSSGETCHN
SYSS$GETTIN
SYSSLKHSET
SYS$NUMT M
SYSSOPEN
SYS$QIO0
SYSSQIOW
SYSSREAD
SYS$READEF
SYSS$SETAST
SYSSSETEF
SYSSSETIMR
SYSSSETPRI
SYSS$SETPRT
SYSSSETRHWM
SYS$SETSHM
SYSSULKPAG
SYSSULWSET
SYSSUNWIND
SYSSWAITFR
SYS$KFLAND
SYS$WFLOR
S_ALL
S_DEFAULT

S EXHAUSTIVE
S_MANUAL
TENP

TEMP]

TEST _ADDRESS
TIME _LEFT
TOTAL _COR_ERR
TRANSIT]ON
TRANSIT]IONA
T_MS750
T_NAME

23-JAN-1987 1
23-JAN-1987 1

4
4

Fi
:30
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UCE = 80000000
UCEIL - 40000000
UNX_UNC_PC 00000010 RG 08
VA_COR_ADDRESS 00000035 RG 08
HWHICH_ARRAY 0000027A RG 09
WHICH_ARRAYX 000002A4 R 09
XOR _MSG 000021E8 RG 08

| Psect synopsis !
PSECT name Allocation PSECT No. Attributes
. ABS . 00000000 ¢ 0.) 00 C 0.) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOKWRT NOVEC BYTE
HEADER 00000041 ( 65.) 01 ¢ 1.) NOPIC USR CON REL LCL NOSHR EXE RD WRT NOVEC LONG
$HEADER 00000080 (¢ 128.) 02 ( 2.) NOPIC USR CON REL LCL NOSHR NOEXE RD NOWRT NOVEC PAGE
_LAST 00000000 ( 0.) 03 ( 3.) NOPIC USR CON REL LCL NOSHR EXE RD WRT NOVEC PAGE
$TSTCNT 00000000 ¢ 0.) 04 ( 4.) NOPIC USR OVR REL LCL NOSHR NOEXE RD NOWRT NOVEC LONG
$ABSS 00010610 (67088.) 05 ( 5.) NOPIC USR CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
DISPATCH 00000000 ( 0.) 06 ¢ 6.) NOPIC USR CON REL LCL NOSHR NOEXE RD NOWRT NOVEC LONG
DISPATCH X 00000018 ( 24.) 07 ( 7.) NOPIC USR CON REL LCL NOSHR NOEXE RD NOWRT NOVEC LONG
DATA 000025B3 ( 9651.) 08 ( B8.) NOPIC USR CON REL LCL NOSHR EXE RD WRT NOVEC LONG
ROUTINES 00000AC2 ( 2754.) 09 ( 9.) NOPIC USR CON REL LCL NOSHR EXE RD NOKWRT NOVEC PAGE
SUMMARY 000000F4 ( 244.) O0A ( 10.) NOPIC USR CON REL LCL NOSHR EXE RD WRT NOVEC LONG
INITIALIZE 0000022F ( 559.) 0B ( 11.) NOPIC USR CON REL LCL NOSHR EXE RD WRT NOVEC LONG
CLEANUP 00000052 ¢« 82.) O0C ( 12.) NOPIC USR CON REL LCL NOSHR EXE RD WRT NOVEC LONG

! Performance ind cators !

Phase Page faults CPU Time Elapsed Time
Initialization 40 00:00:00.17 00:00:00.67
Command processing 910 00:00:00.60 00:00:02.07
Pass 1 744 00:00:12.01 00:00:25.10
Symbo! table sort 0 00:00:00.64 00:00:00.65
Pass 2 134 00:00:04.85 00:00:07.20
Symbo! table output 2 00:00:00.24 00:00:00.59
Psect synopsis output 2 00:00:00.04 00:00:00.04
Cross reference output 0 00:00:00.00 00:00:00.00
Assembler run totals 1833 00:00:18.55 00:00:36.33

The working set !imit was 2048 pages.

244183 bytes (477 pages) of virtual memory were used to buffer the intermediate code.

There were 30 pages of symbo table space allocated to ho d 520 non-local and 144 local symbo s.
2086 source iines were read 'n Pass 1, producing 69 object records in Pass 2.

35 pages of virtual memory were used to def ne 33 macros.




I7-ECKAM-3.2 VAX-11 Macro Run Statistics 13-MAY-1987 Fiche 1 Frame [7 Sequence 86

ECKANM MEMORY DIAGNOSTIC HEADER 23-JAN-1987 14:30:12 VAX/VMS Macro V04-00 Page 63

VAX-11 Macro Run Statistics 23-JAN-1987 14:26:49 (ZECCHINO.ECKAMIECKAMO .MAR;4 (18)
| Macro library statistics !

Macro library name Macros defined

SYS$COMMON:(SYSLIBIDIAG.MLB;1 38

SYS$COMMON:[SYSLIBISTARLET.MLB;?2 ]

TOTALS (all libraries) 45

701 GETS were required to define 45 macros.
There were no errors, warnings or information messages.

MAC/LIS ECKAMO
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ECKAM MEMORY SUBSYSTEM TESTS 23-JAN-1987 14:30:50 VAX/VMS Macro V04-00 Page
Table of contents

(2) 142 DECLARATIONS

(3) 201 TEST 1: MEMORY MAP VERIFICATION TEST

(4) 304 TEST 2: DATA BUS TEST

(5) 398 TEST 3 ROW SELECT BUS TEST

(7 587 TEST 4 ADDRESS BUS TEST

(8) 755 TEST 5: ECC LOGIC TEST

(9) 1418 TEST 6: CSRO TEST

(10) 1730 TEST 7: BOOTSTRAP ROM TEST

(1) 1807 TEST 8 CPU LOST ERROR TEST

(12) 1944 TEST 9 CPU XB ERROR BIT TEST

(13) 2066 TEST 10: MOVING INVERSIONS TEST

(14) 2376 TEST 11: MOVI WITH MANUAL ARRAY SELECT

(15) 2641 TEST 12: MEMORY QUICK VERIFY TEST
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TITLE ECKAM MEMORY SUBSYSTEM TESTS
. IDEN /03-02/
COPYRIGHT (C) 1980, 1981, 1982, 1986
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS 01754

THIS SOFTWARE IS FURNISHED UNDER A LICENSE FOR USE ONLY ON A SINGLE
COMPUTER SYSTEM AND MAY BE COPIED ONLY WITH THE INCLUSION OF THE

N— O VONONUNLUWN O VDO ~NOUVDWN ~—

0000

0000

0000

0000 :

0000 :

0000 :

0000 :

0000 :

0000 :

0000 10 ; ABOVE COPYRIGHT NOTICE. THIS SOFTWARE, OR ANY OTHER COPIES THEREOF,
0000 11 ; MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY OTHER PERSON
0000 12 : EXCEPT FOR USE ON SUCH SYSTEM AND TO ONE WHO AGREES TO THESE LICENSE
0000 13 ; TERMS. TITLE TO AND OHNERSHIP OF THE SOFTWARE SHALL AT ALL TIMES
gggg } : REMAIN IN DEC.

0000 16 ; THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
0000 17 ; AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
gggg } : CORPORATION.

0000 20 ; DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
gggg g : SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DEC.

0000 23

0000 24 ;e

gggg %2 : FACILITY: COMET Diagnostic Library

gggg %; : ABSTRACT: This program detects and isolates memory subsystem faitures.
gggg gg : ENVIRONMENT: Diagnostic Supervisor

gggg g% : AUTHOR: Rand Gray, CREATION DATE: 23-JUN-78

0000 33 ; MODIFIED BY: Don Monroe

0000 34 ;

0000 35 ; 00-02 May 1979

0000 36 Added a subtest to the ECC Logic Test to check that the
0000 37 ; Controller lnterrupts correctly, and a subtest to check
0000 38 : that inhibiting the interrupt also inhibited the setting of
gggg 33 ; bit 29 and changing of bits <¢23:9> in CSRO.

0000 41 Added a subtest to ECC Logic Test to ensure that a BYTE write
0000 42 ; while forcing a single bit error does not report the error
0000 43 ; and does correct the error.

0000 44 ;

0000 a5 ; Fixed a bug in ECC Logic Test Subtest 5. Single bit error
gggg 2? : correcting of a8 floating zero did not float the zero.
0000 48 Added a test for the error address bits in CSR0O and other
0000 49 ; miscellaneous functions of CSRO.

0000 50 ;

8888 g; : Added a test for the bootstrap ROMS.

0000 53 ; Added a test for the LOST ERROR bit in the CPU BUS ERROR
0000 54 ; register.

0000 55 ;

0000 56 ; Added a test for the XB bit in the MACHINE CHECK ERROR
0000 57 ; SUMMARY REGISTER.
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0000 58 ;

0000 59 ; 00-03 June 1979

0000 60 ; Renamed the IRCE bit to ERCE in CSR1. Changed tests to enable

0000 61 tte interrupt when the bit is set.

0000 62 ;

0000 63 ; 00-04 July 1979

0000 64 : Modified to support the new stack image for single bit error

0000 65 ; interrupts.

0000 66 ;

0000 67 ; 00-05 July 1979 Don Monroe

0000 68 ; Added a check for more than one array to tests that cannot

0000 69 ; use array 0.

0000 70 ;

0000 71 00-06 August 1979 Don Monroe

gggg ;g : Added test of Bus Error Register on Single Bit Interrupts.

0000 74 ; 00-07 September 1979 Don Monroe

0000 75 ; Test 5 Subtest 1 did not clear ERCE bit. Fixed it.

0000 76 : Added a forced loop back to the beginning of a test or subtest

0000 17 ; if an unexpected uncorrectable error occurs.

0000 78 Added 3 subtest to test & to check that CSRO is not overwritten

0000 79 ; by a single bit error if it contains a double bit error.

0000 80 00 08 October 1, 1979 Don Monroe

0000 81 ; Fixed bug in test 6 subtest 5.

0000 82 :

0000 83 : 00-09 October 15, 1979 Don Monroe

0000 84 ; Inhibited typeout of bootstrap ROM messages if not pass 1.

0000 85 ; Moving Inversions tests now set the SUMMARY FLAG to enable

0000 86 ; the summary module typeout.

0000 87 00-10 March 3, 1980 Don Monroe

0000 88 ; Changed MOVING INVERSIONS to do a $DS_BREAK more often.

0000 89 ; Added PRINT LINKS to all ERRHARD calls. Added ERRHARDS for

0000 90 ; unexpected double bit errors.

0000 91 ; 01-00 June 16,1980 Don Monroe

0000 92 ; Initial Release.

0000 93 ; 01-01 July 10,1980 Don Monroe

0000 94 ; Fixed bug in Test 5 Subtest 6. The mask on CSRO did not

0000 95 ; clear unused bits.

0000 96 ; Fixed bugs in Test & Subtest 5. Was not setting up the

0000 97 correct expected data. Stack would also overflow if looping

0000 98 ; on error.

0000 99 01-02 September 17,1980 Don Manroe

0000 100 ; Modified tests § and 10 so they don't clobber the Diagnostic

0000 101 ; Supervisor.

0000 102 ; 01-03 May 27,1981 Paul Hakala

0000 103 ; Changed the INIT code to calculate the correct Max Address

0000 104 02-01 Dec 31,1981 Paul Hakala

0000 105 ; Modified to accommodate both types of memory controllers

0000 106 : (L0011,L00168) and arrays (MS750AA-16kb RAMS, MS750CA-64k RAMS) .

0000 107 ; 02-02 March 1,1982 Paul Hakala

0000 108 ; Modified tests 10 and 11 to provide better Ram coverage.

0000 109 02-03 March 8,1982 Paul Hakala

0000 110 ; Added 3 quick verify for memory to detect any gross

0000 111 ; memory errors with the RAMS. (Test 12)

0000 112 ; 02-04 May 1, 1982 Paul Haka!a

0000 113 ; 1. Fixed manipulation of Reed-Muller scheme in tests 3 and 4

0000 114 ; to function properly.
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2. Corrected misleading tests results in test 5, 6, and 8 to
reflect what actual!ly happens in the error messages.

3. Added a check to test 1 to determine if there was a memory
sizing error.

4. Added a memory warning message to inform users of the

mode (exhaustive) the program defaults to. Also a warning
message to inform that only memory above the Diagnostic
Supervisor is tested.

5. Modified the single bit error routine to log the actual VA
that caused the CRD interupt.

March 31, 1986 Susan E. Hutcheson
Added for support for M199 4Mb array and L0022 controller.
Search on (3.0]

June 20, 1986 Susan E. Hutcheson Version 3.1
Removed test for full error log from CORR_ERR_ISR and put
it in tests 10,11, and 12 so that €RRHARD for APT would
not be skipped over. Search on (3.1]

January 23,1987 Richard Zecchino Version 3.2
Fixed Problem in Test 12 with Flagl not being set to
indicate 1024kb array with 256kb rows.
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/SYSSLIBRARY :DIAG/
<ALL ,EXHAUSTIVE ,MANUAL >

AXF20000

definitions for single bit fields

N 7
DECLARATIONS
MEMORY SUBSYSTEM TESTS
DECLARATIONS
0000 142 .SBTTL DECLARATIONS
0000 143
0000 144 ;
0000 145 ; INCLUDE FILES:
0000 146
0000 147 .LIBRARY
0000 148
0000 149 $0S _SECDEF
0000 150
0000 151 ;
0000 152 ; MACROS:
0000 153 ;
0000 154
0000 155 ;
0000 156 ; EQUATED SYMBOLS:
0000 157
0000 158 $DS _QADEF
0000 159 $DS_BITDEF
0000 160 ;-
0000 161
0000 162 ;-
0000 163
00F20000 0000 164 CONTROLLER =
0000 165
0000 166 ;-
0000 167
0000 168 ;-
0000 169
00000000 0000 170 CSRO -
00000004 0000 171 CSR1 S
00000008 0000 172 CSR2 S
0000 173
0000 174 ;+
0000 175 ; These are bit
0000 176 ; registers.
0000 177 ;-
0000 178
0000 179 ;
0000 180 ; For CSRO
0000 181 ;
0000 182
80000000 0000 183 UCE = BIT31
40000000 0000 184 UCEIL = BIT30
20000000 0000 185 CE S BIT29
0000 186
0000 187 ;
0000 188 ; For CSR1
0000 189 ;
0000 190
10000000 0000 191 ERCE - BIT28
08000000 0000 192 PM S BIT27
04000000 0000 193 DCM z BIT26
02000000 0000 194 EDM S BIT25
0000 195
0000 196 $0S _DSADEF
0000 197
0000 198 $DS BGNMOD

CEP_REPAIR,1

Frame N7 Seguence
VAX/VMS Macro V04-00
(ZECCHINO.ECKAMJECKAM] .MAR ;6

: This is the memory controller physical address:

; These are PC offsets for accessing memory controller registers:

in the memory controller

91
Page

4
(2)
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0000 N Macro-32 Diagnostic macro library Version 10.0 'DIAG.MLB (271)

0000 199 $DS_PAGE

5
(2)
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TEST 1:

MEMORY MAP VERIFICATION TEST
MEMORY SUBSYSTEM TESTS
MEMORY MAP VERIFICATION TEST

TEST 1:

0000

0ooo0000
0000

COO0OO0O0OCOOCOOOCOOODOOOOO
NRONDNRNNNDONNODNONNNOONNNNDVO O
oo ONONOND OO ODOOO

coo
NRONN
O ONONON

026
026
026

OO0 OOOOOOOOOOOOOOOOOOOOOOO

o

oo
NN
OO

0026
0026
0026
0026
0026
0026
0026
0026
0026
0026
0026
0026
0026
0026
0026
0026
0026
0026
0026
0026
0026
0026
0026
0026
0026
0026
0026
0026
0026
0026

202

RN
b sl b i o e P b G b D D
VO~NONULWN~=OVD

C 8
13-MAY-1987

.SBTTL TEST 1:

.PSECT

$DS_BGNTEST
DATA_001:

TEST _001::

TEST_001, PAGE,
<DEFAULT ,ALL ,EXHAUST
.LONG 0 :

.HORD AM O :

"4+ 4

Functional description:

In this test
Register 2)

the memory
is verified.

map (bits
The memo

eight array slots of the memory sub
diftfers for L0016 controllers, becau
are illega! due to design difference
Will determine what type of contro!
appropriate action.
found by reading memory, to the max
indicated by the map in CSR2. If the
occur. The code for the L0011 and t

LOO1Y:

half populated (128kb),
register error

256kb array

empty

O WA —

LOO16:

register error
1024kb array
256kb array
empty

O WA »—
[ T I

For expample, a L0016 with a 1024kb
in slots 1 and 2, and the rest of
by the foilowing map:

........................

|15 14|13 12|11 10]09 08|07

¢-=-==- *+-=--- decemm -
00 o0 oo0joo]o

_____ I S g S I N A

Test algorithm:

The
error
or 3.

register is scanned 2 bits

The contents of the

errors or not.

map are alway

WO %o We WY WP Wy Qg VP Wy VG CF VW G VG G Vg W Wa uy

Fiche 1 Frame C8
23-JAN-1987 14:30:50
23-JAN-1987 14:29:55

MEMORY MAP VERIFICATION TEST
NOWRT

each of which contains a code representing the contents of each

Sequence 93
VAX/VMS Macro V04-00 Page
[(ZECCHINO.ECKAMIECKAM] .MAR;6

IVE>

TEST ARGUMENT TABLE TERMINATOR
ENTRY MASK

<15:00> of Control! and
ry map consists of 8 2-bit

Status
cells,
of the
system backplane. The map code
se half-populated (128kb) boards

s of the M8750 array.This test
ler is present and take the

The test also checks the max longword address

longword address found as
y disagree a hard error will
he L0016 is as follows.

is no longer supported

array in slot 0, and a 256kb array
the slots empty would be indicated

oslos 04|03 02|01 ool

0 | 11 I 11

............ b ——

at a time, starting at cell 0. An

is caused by any 3 following 3 0 or 1,0r any 2 following any 0,

s printed whether there were any

(3)
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TEST 1:
0000FES4'EF 01
03
0003
00DE
00000000 'EF
52 00F20000 8F
2F 08 A2 18
15 08 A2 19
53 08 A2
53
00000000 'EF
00000000 °9F 02
28
53 08 A2
53
00000000 EF
00000000 °9F 02
13
53 08 A2
53
00000000 'EF
00000000 9F 02
5B
00000000 'EF4B
2E
3D
00000000°'EF4B 01
11
5B
00000000 EF
00000000°9F 02
31
5B
00000000 EF
00000000 9F 02
20
58
00000000 EF
00000000 °9F 02
0F
5B

MEMORY MAP VERIFICATION TEST

MEMORY SUBSYSTEM TESTS

MAP VERIFICATION TEST

D 8
13-MAY-1987
23-JAN-1987 14:

F
3

23-JAN-1987 14:29:55

TEST 1: MEMORY
D1 0026 252
1F 002D 253
31 002F 254
31 0032 255 5%:
16 0035 256 8%$:
DO 003B 257
El1 0042 258
0047 259 ;
E1 0047 260
3C 004C 261
0050 262
DD 0050
9F 0052
FB 0058
11 005F 263
0061 264 ;
3C 0061 265 9%:
0065 266
DD 0065
9F 0067
FB 006D
0074 267
11 0074 268
3C 0076 269 108:
007A 270
DD 007A
9F 007C
FB 0082
D4 0089 271 12$:
95 008B 272 20%:
13 0092 273
0094 274 ;
19 0094 275
91 0096 276
19 009 277
00A0 278
00A0 279
DD 00AOQ
9F  00A2
FB 00A8
11 00AF 280
00B1 281 ;
00B1 282 25%:
0081 283
DD 0081
9F 00B3
FB 00BY
11 00C0 284
00C2 285 30%:
DD 00C2
9F 00C4
FB  00CA
11 00D1 286
0003 287 ;
00D3 288 40%$:
00D3 289
DD 00D3

: Branch if slot

CMPL 21 ,DSASGL _PASSNO :
BLSSU 5% :
BRKW 8$ :
BRHW 60$ :
JSB READ _MAP :
MOVL #CONTROLLER,R2 :
BBC 224 ,CSR2(R2),10% :
BBC #25,CSR2(R2),9% :
MOVZHL CSR2(R2),R3 :
$DS_PRINTB_S FMT_MEM_MAP3,R3 ;

PUSHL R3

PUSHAB FMT_MEM_MAP3

CALLS #$$N, asDSS$PRINTB
BRB 12%
MOVZHWL CSR2(R2),R3
$DS _PRINTB_S FMT _MEM_MAP,R3 ;

PUSHL R3

PUSHAB FMT_MEM_MAP

CALLS #$SN, a2DSSPRINTB
BRB 12% :
MOVZWL CSR2(R2).,R3 :
$DS _PRINTB_S FMT_MEM_MAP2,R3 ;

PUSHL R3

PUSHAB FMT_MEM_MAP2

CALLS 2$SN, asDSSPRINTB
CLRL R11 :
TSTB SLOTIR11] :
BEQL 308 :
BLSS 408
CMPB #21,SLOT(R11] ;
BLSS 25% :
$DS_PRINTB_S ET{_d_HB.- :

PUSHL R11

PUSHAB FMT_4 _MB

CALLS #$SN, 3sDSSPRINTB
BRB 50%
$DS_PRINTB_S ST¥_1024_KB.- :

PUSHL R11

PUSHAB FMT_1024 KB

CALLS s$SN, asDSSPRINTB
BRB 50% H
$DS_PRINTB_S FMT _EMPTY,R11 :

PUSHL R11

PUSHAB FMT_EMPTY

CALLS #$SN, asDSSPRINTSB
BRB 50% :

$DS_PRINTB_S
PUSHL

FMT_256 KB, - :
R11 :
R11

iche 1 Frame D8

0:50 VAX/VMS Macro V04-00

: Pass number 17
: Branch if no

Continue

Branch to end

Read the memory map

Get address of controller
Check controller type

(3.0) Check controller type
Get the map contents
Print the memory map (10022)

: Get the map contents

Print the memory map (10014)

Return to normal flow

: Get the map contents

Print the memory map (10011)

Clear slot counter
Check type of siot
Branch if slot empty

is 256KB

if not 256K, slot must be
1024KB or 4Mb

Report this slot is 4MB

Slot number

Report this slot is 1024KB
Siot number

Branch to common flow
Report this slot is empty

And branch to common flow

Report this slot is 256kb

Slot number

(ZECCHIND.ECKAM]ECKAM]1 _MAR;6

Sequence 94

Page
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ECKAM
03-02

00000000 EF
00000000 9F 02
A5 5B 07

00000000 'EF 00000000 "EF
20

00000000°
00000000°

ocomm
—omm

00000000 9F 04
00000000°9F  FF27 CF
50 01

00000000°9F  6E

9F
FB
F3

00D5
00D8B
00E2
00ES
00ES
00ES
00E6
00ES
00F1
00F1
00F3
00F3

COOOoOOOOoOOOO
— b b e e G b b b G
— el et b e e OO OO
MOONONWWEIWW

290
291
292
293

294 ;

295
296
297
298
299

300
301

302

MEMORY MAP VERIFICATION TEST

13-MAY-1987

Fich
23-JAN-1987 14:30:5
23-JAN-1987 14:29:5

PUSHAB FMT_256_KB
CALLS s$$N, 32DSSPRINTB

50¢%: AOBLEQ #7.R11,20% ;: Do for slots 0

; This is where the two

enerated address are compared.

;: equal to the TEST_ADDRESS a hard eror will occur.

CHPL MAXLWA ,TEST_ADDRESS

BEQL 60%
$DS_ERRHARD_S

PUSHAL
PUSHAL
PUSHL
PUSHL

e 1 Frame EB
0 VAX/VMS Macro V04-00
5 [ZECCHINO.ECKAMIECKAM] .MAR:6

7

If the MAXLWA isn’:

; Check to see if the two generated
; address agree

Sequence 95

Page

: Branch to end of test if they do ELSE

.20 ,ALLMOD, -

PRINT_BAD_CONFIG; Report error
PRINT _BAD_CONFIG

ALLMOD

70

#3ER

;0 TEST 1, SUBTEST 0, ERROR 1

CALLS
$DS_CKLOOP
CALLG
60$: $DS ENDTEST

MOVL
TEST_001_X::
CALLG
RET
$DS PAGE

2$%M, asDSSERRHARD

8BS : Scope loop ?
8$, a#sDS$CKLOOP ‘o
21, RO : NORMAL EXIT

(SP), asDS$BREAK

; RETURN TO TEST SEQUENCER

8
(3)




.SBTTL TEST 2:

$DS_BGNTEST

In this

Zero,

The reason for this
the data bus.

F 8
13-MAY-1987
23-JAN-1987 14:30:50
23-JAN-1987 14:29:55

DATA BUS TEST
.PSECT TEST_002, PAGE, NOWRT

.LONG 0 :

.WORD AM <O :

Functional description:

test the data bus

and shorted together. The

Fiche 1 Frame F8B

0 _ test ignores
is that at this time we are only
Stuck or shorted RAMs will be detected in 3 later test.

VAX/VMS Macro V04-00

Sequence 96

Page

[ZECCHINO.ECKAMIECKAM] .MAR ;6

<DEFAULT,ALL ,EXHAUSTIVE>
TEST ARGUMENT TABLE TERMINATOR
ENTRY MASK

is checked for bits stuck at one, stuck at
indivdual RAM faults.
interested in the

This partitioning of the tests is necessary to provide automatic fault
isolation.

F - S VS B S

. Read bit zero of each

Test algorithm:

. Read bit zero of each written longwords and store its

written longword and store its

. Write a pattern of all zeros to the longword 0 of each row.

. Write a pattern of all ones to longword 0 of each row.

value.

value.

Check

that bit 0 of the written longwords is able to toggle (change state

from 0 to 1).

is

[f bit 0 never

stuck.

toggles,

then bit 0

of the data bus

5. Repeat steps 1 through 4 for bits 1 through 31 of the data bus.

Note:

The
paper,

12-ECKAM-3.2 TEST 2: DATA BUS TEST
ECKAM MEMORY SUBSYSTEM TESTS
03-02 TEST 2: DATA BUS TEST
011E
00000000
0010
0010 305
0010 DATA_002:
00000000 0010
0014 TEST _002::
0000 0014
0016 306 ;¢
0016 307 ;
0016 308 :
0016 309 ;
0016 310 ;
0016 311 ;
0016 312 ;
0016 313 ;
0016 314 ;
0016 315 ;
0016 316 ;
0016 317 ;
0016 318 ;
0016 319 ;
0016 320 ;
0016 321 ;
0016 322 ;
0016 323 ;
0016 324 ;
0016 325 ;
0016 326 ;
0016 327 ;
0016 328 ;
0016 329 ;
0016 330 ;
0016 331 ;
0016 332 ;
0016 333 ;
0016 334
0016 335 ;
0016 336 ;
0016 337 ;--
0016 338
00000000 EF 00000021 EF DE 0016 339
0021 340 2%
00000000 EF D5 0021 341
10 12 0027 342
0029 343
00000000 EF 9F 0029
00000000 °9F 01 FB 002F
015C 31 0036 344
57 D4 0039 345 5%:
58 D4 003B 346 10%:
56 00000000 EF DO 003D 347
66 D4 0044 348 20%:
56 00010000 8F 00000000 EF F1 0046 349
FFFO 0052
56 00000000 EF D0 0054 350
00000000 EF 01 D0 005B 351 30%:

algorithm

This test uses the smallest of the rows (64k boundarys) for

test alogorithms,

for this test is
Fault Location in a

based on an idea by Srini,
Semiconductor Random-Access Memory Unit,
IEEE TRANSACTIONS on COMPUTERS, Vol. C-27, No. 4, April, 1978.

from his

9
(4)

A7

AS
AS

AS

MOVAL 2% ,UNX_UNC_PC : Save PC for UNEX UNC ERROR
TSTL FREE_PAGE_P ; Enough memory to test?
BNEQ 5% : Branch if yes
$DS_PRINTB_S FMT _NO_ARRAYS ;: Type no arrays to test message
PUSHAB FMT NO_ARRAYS
CALLS #$8N, asDSSPRINTB
BRHW 1209% ; Exit test
CLRL R7 ;: Initialize pointer operand
CLRL RS ; Clear test operand
MOVL FREE _PAGE _P,R6 ;: Initialize address operand
CLRL (R§) : Write all zero's
ACBL MAXPFN,#AX10000,R6,208 : Do for all existing rows
MOVL FREE _PAGE _P,R6 : Initialize address operand
MOVL #1 ,EXP_UNC_ERR ;: Set flag to catch uncorrectable error AS
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27-ECKAM-3.2  TEST 2: DATA BUS TEST
ECKAM

03-02 TEST

00000000°EF  00000076'EF  DE

25 66 57 €0

58 01 C8

2B 11

56 DD

00000000 EF  DF

00000000'EF  DF

00 DD

01 DD

00000000°9F 05 FB

E0000000 8F DO

00000000°9F C2 AF  FA

58 02 C8

00000000°9F B7 AF  FA

56 00010000 8F  00000000'EF  F1

FFA4

00000000'EF DO

FFEFFFFF 8F DO

56 00010000 8F  00000000'EF  Fi

FFEB

00000000 'EF DO

00000000°EF 01 DO

00000000°EF  000000F5'EF  DE

1€ 66 57 EO

58 01 C8

24 11

56 DD

00000000°EF  DF

00000000'EF  DF

00 DD

02 DD

00000000°9F 05 FB

00000000°9F C9 AF  FA

s8 02 C8

00000000°9F BE AF  FA

56 00010000 BF  00000000'EF  F1

FFAB

58 03 DI

53 13

00000000'EF DO

66 DA

FFFFFFFF 8F DO

00 DD

00000000°EF  DF

2:

OO0 O0OO0O0OO00O0O
OO0 OOO00O00O
SINSNSN NN SN SNONON
MmMoOOONONONLHL—DON

[—N—F —]
oo
[esfooRoo
[ o N WY

00F7

OO0 OOOO0OOOOOOOOO
bt D G B G G e e P o p P e Pl e P P e b OO

DAEDLDWWWUWAONIN———OOOCOOO ™M
O LLODLN MOD—= VOV MMuNLWO

352
353
354
355
356
357
358

359
360

361
362

363

364
365
366

367
368
369
370
371
372
373
374
375

376

377
378

379

380
381
382
383
384
385

35%:

409%:

509%:

608%:

708 :

715%:

80§$:

90%:

95%:

$DS_ERRHARD_S

13-MAY-1987 Fi
23-JAN-1987 14:30
23-JAN-1987 14:29

MOVAL 35$.RETURN_PC :
BBS R7,(R6),40% :
BISL #1 ,R8 :
BRB 50% H
$DS_ERRHARD_S . #0 ,ALLMOD, -
PRINT_UNX_UNC, -
Ré H
PUSHL R&
PUSHAL PRINT_UNX_UNC
PUSHAL ALLMOD
PUSHL 20
PUSHL #$ER
: TEST 2, SUBTEST 0, ERROR 1
CALLS 2$$M, 3#DSSERRHARD
MOVL #AXE0000000,CSRO(R2)
$DS_CKLOOP 30% ;
CALLG 30%, asDSS$CKLOOP
BISL 22 ,R8 :
$DS_CKLOOP 30% :
CALLG 308, a#sDSSCKLOOP
ACBL MAXPFN, #AX10000,R6,.308%
MOVL FREE _PAGE _P,R6 :
MOVL £-1,(R6)
ACBL MAXPFN,2AX10000,R6,608%
MOVL FREE _PAGE_P,R6 :
MOVL #1 ,EXP_UNC_ERR :
MOVAL 758 .RETURN _PC
BBS R7,(R6),80% :
BISL 71 ,RB :
BRB 90% :

.#0 ,ALLMOD, -
PRINT _UNX_UNC, -

Ré& :
PUSHL Ré6
PUSHAL PRINT_UNX_UNC
PUSHAL ALLMOD
PUSHL 20
PUSHL #$ER
: TEST 2, SUBTEST 0, ERROR 2
CALLS 7$$M, 3sDSSERRHARD
$DS_CKLOOP 70% :
CALLG 708, asDSS$CKLOOP
BISL 22 ,R8 :
$DS_CKLOOP 70% :
CALLG 708, asDSS$CKLOOP
ACBL MAXPFN,#2AX10000 ,R6,70%
CMPL #3,.R8 :
BEQL 110% :
MOVL FREE _PAGE_P ,Ré6 :
CLRL (R6) :
MOVL 2-1,(Ré§) :
$DS _ERRHARD_S .#0 ,ALLMOD :
PUSHL 20
PUSHAL ALLMOD

che 1 Frame G8
:50 VAX/VMS Macro V04-0
:55 [ZECCHINO.ECKAMIECK

Set the return PC
Check for 1 or 0
Indicate bit was zero
Branch

;: Error message

Print unexpected message

;: Cleanup the controller

Scope Loop?

Indicate bit was one
Scope Loop?

Do for all rows

Initialize address point

;: HWrite all one's

Do for all existing rows

Initialize address point
Set expected error flag

: Set the return PC

Check for 1 or 0
Indicate bit was zero
And branch

: Report error

Report Uncorrectable Err

Scope Loop?

Indicate bit was one
Scope Loop?

Do for all existing rows

: Did this bit toggle?
;: Branch if so

Initialize address point

: Write a zero to this loc
: Then write a one
: Report the error

Sequence 97

0 Page 1
(

AM1 _MAR: 6

er

er

or

er
ation

AS

A5

AS

AS

AS

AS

A5

AS
AS

AS

AS

0
4q)
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00 DD 014C PUSHL 20
03 DD 014E PUSHL #$ER
0150 ::: TEST 2, SUBTEST 0, ERROR 3
00000000°9F 04 FB 0150 CALLS #88M, a#DSSERRHARD
0157 386 $DS_PRINTX_S FMT_DATA_BUS,R7 ; Report failing bus bit
57 DD 0157 PUSHL R?
00000000 EF 9F 0159 PUSHAB FMT_DATA_BUS
00000000 °9F 02 FB 015F CALLS FSSN, a2DSSPRINTX
58 02 D1 01646 387 CMPL 2 ,R8 : Find out if stuck at one or zero
0F 13 0169 388 BEQL 1008 ;: Branch if stuck at one
0168 389 $DS_PRINTX_S FMT _SAO ;: Report stuck at zero
00000000 EF 9F 016B PUSHAB FMT_SAOD
00000000 °9F 01 FB 0171 CALLS FSSN, A#DSSPRINTX
0D 11 0178 390 BRB 110$% : Branch
017A 391 100¢$: $DS_PRINTX_S FMT _SA1 : Report stuck at one
00000000 EF 9F 017A PUSHAB FMT_SA1
00000000 °9F 01 FB 0180 CALLS 233N, asDSSPRINTX
0187 392 110%: $D0S _CKLOOP 95% : Scope loop?
00000000 9F Bl Af FA 0187 CALLG 95%., asDS$CKLOOP
FEAS 57 01 1F F1 glgg ggg ACBL 231,21 ,R7,10% ; Do for all 32 bits of data bus
1
0195 395 120%: $DS _ENDTEST
50 01 DO 0195 MOVL 21, RO ;: NORMAL EXIT
0198 TEST_002_X::
00000000"'9F 6E FA 0198 CALLG (SP), a#DS$BREAK
04 O019F RET : RETURN TO TEST SEQUENCER
01A0 396 $DS PAGE
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0000

00000000
0000

00000000 EF 00000029 'EF  DE

00000000 'EF DS
10 12

00000000 'EF 9F

OO OOOOODOOOODODOOOOOOOOOOOOO0OCOOOOOODOOO0ODOO0ODOODODOO0DO0O0O00OO
OO OO OO OO OO OO OO0 OO OO0 OODOOOO0O00COOOOO0O00O -
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399

447

JSBTTL  TEST 3: ROW SELECT BUS TEST
.PSECT TEST_003, PAGE, NOHWRT

$DS_BGNTEST <DEFAULT ,ALL ,EXHAUSTIVE>

DATA_003:
TEST_003::

:00

.LONG 0 : TEST ARGUMENT TABLE TERMINATOR
.HORD AMO ; ENTRY MASK

Functional description:

In this test the row select (bank select) is checked for stuck at
zero or one faults. The memory array boards are organized in rows
(banks) of 39 by 1 bit Ram Ic's. These Rams are either 16k or 64k
depending upon the array type. Eack row (bank) is either 64kb (10000)
hex or 256kb (40000) hex in density. The address selection circut of
the memory controller applies INT BUS MA <15:14> to the row select
circut of the memory array. The row select circut decodes INT BUS MA
<15:14>, thus generating the row address strobes RAS SEL <A:D> L which
selects one of the four banks of rams. [f there is a stuck or shorted
bit in this row select, it would show up as a dual addressing
syndrome. For instance, consider the case of row select 0 stuck at
zerpo. HWriting a unique pattern to address 0, row 0 (the 24 bit CHI
address would be 000000), and then writin a second unique pattern
to address 0, row 1 (CM] address 010000) woulid overwrite the first
pattern. One way of detecting a stuck or shorted bit in this bus

would be to write un'que patterns in the same 14/16 bit address of
each row, and then verify that all of the unique patterns were intact.
A convenient set of patterns would be the sequence 0, 1,2, 3,

The trouble with using th's sequence of patterns is that a faulty RAM
chip might cause the results of the test to be misleading. Therefore,
to make the test tolerant to RAM faults, the values in the sequence
are encoded into an error-correcting code. In this test (and in the
following test) a Reed-Muller (32,6) <code is employed. This code
provides for a Hamming distance of 7 between codewords. Thus, the
test tolerates a maximum of &6 faulty RAMs without invalidating the
test results.

; Test algorithm:

N
o

1. Write a unique code word in each row (bank) of all present arrays
under test. The code word is the boolean product of the row number
and a Reed-Muller code word of (32.6). The assignment of the code-
word to a row (bank) is arbitrary.

2. Read each word written in step 1, and decode them. A stuck or
shorted row select bit will be indicated if the decoded word does
not match its indexed value.

MOVAL 2% ,UNX _UNC_PC : Save PC for UNEX UNC ERROR

TSTL FREE _PAGE _P : Enough memory to test?

BNEQ 5% Branch if yes

$DS PRINTB._S FMT _NO_ARRAYS : Type no arrays to test message
PUSHAB FMT _NO_ARRAYS

~
(843 8

A7

AS
AS
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00000000 °9F 01 FB 0037 CALLS 2$SN, asDSSPRINTB
029A 31 003¢ 448 BRHW 120% : Exit test A5
0041 449 ;
0041 450 ; First, each row 1S written with its distinct code word. Also, each written
0041 451 ; word s retrieved and stored in a table for convenience in analysis.
gg:% ﬁgg : Note..TRANSITION and FLAG2 are loaded as result of JSB READ MAP.
56 60000000 EF D0 0041 454 5%: MOVL FREE _PAGE _P,R6 : Initialize row pointer
57 D4 0048 455 CLRL R7 : Initialize row counter
59 D4 004A 456 CLRL R9 : Initialize slot counter
00000000 EF D4 004C 457 CLRL FLAG1 ;: Initialize 256kb array counter
000006000 °EF D4 0052 458 CLRL FLAG2 : Initialize 256kb array at TRANSITION
00000000 "'EF D4 0058 459 CLRL FLAG3 :[03.0) Initialize
00000000 EF D4 005E 440 CLRL FLAGS : Initialize
00000000°EF 16 0064 461 JSB READ _MAP : Find array type
00000000 EFA49 FF 8F 91 O006A 462 CMPB £-1,SLOTIRY9] : Check array type
57 13 0073 463 BEQL 8$ : Branch if 256kb array
0075 464 ;
00000000 EFA9 01 91 0075 465 CMPB 21 ,SLOT(RY?) ;[3.0] Check array type
22 19 007D 466 BLSS 6% ;: Branch if 1024kb array
00000000 EF 56 05 14 EF 007F 4467 EXTZV #20,25,R6,FRON ;: The # of rows used 4Mb arrays
54 00000000 EF 00000000 EF C3 0088 4468 SUBL3 FROW,MAXROMW,R4 : Store the rows left
58 54 DO 0094 469 MOVL R4,R8B ; Save for later use
00000000 °EF 01 D0 0097 470 MOVL 21 ,FLAGY
004B 31 009€E 471 BRW 10% : Continue flow
00A1 472 ;
00000000 'EF 56 05 12 EF 00A1 473 6%: EXTZV #18,85,R6,FROH : The # of rows used 1024kb arrays
54 00000000 "EF 00000000 EF C3 O00AA 474 SUBL3 FROW,MAXRONW,R4 : Store the rows left
58 54 DO 00Bé6 475 MOVL R4 ,R8 : Save for later use
00B9Y 476 ;
00000000 "EF 01 91 00B9 477 CMPB 21,.FLAGAY :[(3.0) If first array not 4Mb then
2A 12 00CO 478 BNEQ 10% : it must be 1024kb
00000000 EF 02 D0 00C2 479 MOVL 22 .FLAG3 ; Set flag
00C9 480
0020 31 00C9 481 BRUW 10% : Continue flow
00000000 "EF 56 05 10 EF 00CC 482 B8%: EXTZV 216,85 ,R6,FROKW : The # of rows used for 256kb arrays
54 00000000 °EF 00000000 EF C3 00D5 483 SUBL3 FROW,MAXROW,R4 ;: Stores the rows left
58 54 DO 00E1 484 MOVL R4 ,R8 : Save for later use
000006000 "EF FF BF 90 O00tE4 485 MOVB #2-1,FLAG] ; Set flag to indicate 258kb array
00EC 486 ; This section is where the codewords are wr tten and any house keeping
00EC 487 : that needs to be done.
00€EC 488 ;
66 00000000 EF47 D0 O0O0EC 489 109%: MOVL CODEWORDS{R?],(R6) : Store a code word in 3 row
00000000 °EF 01 D0 O0O0F4 490 MOVL 21 ,EXP_UNC_ERR ;: Set expected error flag AS
00000000 EF 00000108 "EF DE 00FB 491 MOVAL 15$ .RETURN_PC : Setup the return PC AS
19 11 0106 492 BRB 20% : AS
0108 493 15%: $DS _ERRHARD S .#0 ,ALLMOD, -
0108 4%94 PRINT _UNX_UNC,-;: Report error AS
0108 495 Ré ;: Report failing address A5
56 DD 0108 PUSHL Ré
00000000 EF DF 010A PUSHAL PRINT_UNX_UNC
00000000 "EF DF 0110 PUSHAL ALLMOD
00 DD 0116 PUSHL 20
01 DD 0118 PUSHL #$ER
C11A ::: TEST 3, SUBTEST 0, ERROR 1
00000000 °9F 05 FB 011A CALLS s88M, 3#DSSERRHARD
0121 496 20$: $DS _CKLOOP 10% : Scope Loop? AS
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00000000°9F C8 AF FA 0121 CALLG 108, asDSSCKLOOP
57 D6 0129 497 INCL R7 : Bump row counter once
00000000 °EF FF BF 91 012B 498 CMPB #2-1,FLAG] ;: Find array type
51 13 g}gg ggg BEQL 25% : Branch if 256kb array else
00000000 EF 02 91 0135 501 CMPB 22 ,FLAG3 :03.0) If first array not 1024KB
25 13 013C 502 BEQL 23% : and not 256KB then must be
00000000 "'EF F1 013E 503 ACBL TRANSITIONA, - : 4Mb .
FFAO 56 00100000 8F 0144 504 #AX100000,R6,10% ; Do all 4MB arrays
00000000 EF 00000000 °EF D1 014C 505 CMPL TRANSITIONd.TRANSI ION
3B 13 0157 506 BEQL 30%
00000000 "EF 02 D0 0159 507 MOVL 22 ,FLAG3
FFB9 31 0160 508 BRH 10$
0163 509 ;
56 00040000 8F 00000000°EF FFsé 8122 510 23%: ACBL TRANSITION,#2AX40000,R6,108; Do for all existing rows 1024kb
1
00000000 "EF FF BF 91 0171 511 CMPB 2-1,FLAG2 ;: Find if there are any 256kb arrays
19 12 0179 512 BNEQ 30% ;: Branch if all 1024kb arrays
00000000 "EF FF 8F 90 017B 513 MOVB s2-1,FLAG] : Set flag for 1024/256kb mixture
FF66 31 0183 514 BRHW 10% ;: Go write next codeword
56 00010000 8F 00000000 EF FFgé 8}33 515 25%: ACBL MAXPFN,#2AX10000,R6,108 ; Do for all existing rows 256kb
0194 516 ;
0194 517 ; Now the codewords written are retrieved and saved in a table called
0194 518 ; NOISY_WORDS. All pointers and counters are initialize again.
57 D4 0194 519 30%: CLRL R? ; Initialize the row counter
59 D4 0196 520 CLRL R9 : Initialize slot counter
00000000 EF D4 0198 521 CLRL FLAG] : Initialize 256kb array fla?
00000000 EF D4 019E 522 CLRL FLAG2 : Initialize 256kb array at TRANSITION
00000000 EF DA 01A4 523 CLRL FLAG3 ;(3.0) Initialize 256kb array flag
00000000 "EF D4 01AA 524 CLRL FLAG4 ;: Initialize 256kb array at TRANSITION
56 00000000 ‘EF D0 01BO0 525 MOVL FREE _PAGE_P,Ré6 : Initialize the row pointer
00000000 EF 16 01B7 526 JSB READ_MAP : Find array type in first slot
00000000 °€EF49 FF BF 91 01BD 527 CMPB 2-1,SLOT(RY]) ; Check array type
14 13 glgg ggg BEQL 33¢ : Branch if 256kb array otherwise
1 :
00000000 EF49 01 91 01C8 530 CMPB #1,SLOT(RY) :03.0] If not 4Mb then
12 13 01D0 531 BEQL 34% : must be 1024kb
00000000 'EF 02 90 01D2 532 MOVB 22 ,FLAG3 : Set flag
01D9 533 ;
0008 31 01D¢9 534 BRW 34% : Continue
00000000 EF FF BF 90 01DC 535 33%: MOVB #-1,FLAGI ;: Set 256kb array flag
00000000 EF47 66 D0 O01E4 536 34%: MOVL (R6) ,NOISY_WORDSIR?7] : Retrieve and save the codeword
00000000 EF 01 D0 O01EC 537 MOVL #1 ,EXP_UNC_ERR ; Set expected error flag
00000000 EF 00000200 "EF DE O01F3 538 MOVAL 358 ,RETURN_PC ;: Set up return PC
19 11 O0I1FE 539 BRB 36% :
0200 540 35%: $DS_ERRHARD_S .#0,ALLMOD, -
0200 541 PRINT_UNX_UNC,-; Report error
0200 542 Ré ; Report failing address
56 DD 0200 PUSHL R6
00000000 °EF DF 0202 PUSHAL PRINT_UNX_UNC
00000000 EF DF 0208 PUSHAL ALLMOD
00 DD 020¢ PUSHL 20
02 DD 0210 PUSHL #SER
0212 ::: TEST 3, SUBTEST 0, ERROR 2
00000000 °9F 05 FB 0212 CALLS $$M, asDSSERRHARD
0219 543 36%: $DS CKLOOP 34% : Scope loop ?
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ECKAM

03-02
00000000 9F

00000000 EF

00000000 'EF

000000

FFAQ 56 001000
00000000 EF 000000

00000000 'EF

56 00040000 8F 000000
00000000 EF
00000000 EF

56 00010000 8F 000000

000000

00000000°EF47

54 00000000
53

00000000°9F

00000000°9F FD
B9 57

50
00000000°9F

C8 AF
57
FF BF
51

02

25
00'EF
00 BF
00°'EF
3B
02
FF89

00'EF

FF BF
19

FF 8F
FF66

00°EF

00°EF

57
57
39
‘EF 47
57
57

6F CF
58

01
6E
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DF
DF
DD
DD

FB

FA
F2

DO

FA
04

0219
0221
0223
022B
022D
022D
0234
0236
023C
0244
024F
0251
0258
0258
025B
0267
0269
0271
0273
027B
027E
028A
028C
028C
028C
028C
028C
0292
0292
0292
0292
0292
0294
029C
029E
02A6
02A9
0280
0287
02B7
0287
028D
02C3
02C5
02C7
02C7
02CE
02CE
02D7
02DB
02DB
02DE
02DE
02E5
02E6

TEST 3: ROW SELECT BUS TEST
MEMORY SUBSYSTEM TESTS
ROW SELECT BUS TEST

L 8
13-MAY-1987 Fiche 1 Frame
23-JAN-1987 14:30:50
23-JAN-1987 14:29:55
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CALLG 34%, asDSS$CKLOOP
544 INCL R7 ; Bump the row counter
545 CMPB 2-1,FLAG] : Check array type 256k ?
ggg BEQL 39% ; Branch if 256kb array
548 CMPB 22 ,FLAG3 :03.0) If first array not 1024KB
549 BEQL 37% : and not 256KB then must be
550 ACBL TRANSITIONA, - : 4Mb .
551 #AX100000,R6.34% ; Do a'l 4MB arrays
552 CMPL TRANSITION4 ,TRANSITION
553 BEQL 40%
554 MOVL 22 ,FLAG3 :
ggg BRHW 34% ;: Go read next codeword
557 37%: ACBL TRANSITION,#AX40000,R6,34%; Do for all existing rows 1024kb
558 CMPB 2-1,FLAG2 : Is ther any 256kb arrays ?
559 BNEQ 409% : Branch if all 1024kb arrays
560 MOVB 2-1,FLAG1 ;: Set flag for mixture 1024/256kb
561 BRHW 34% ; Go read next codeword
562 39%: ACBL MAXPFN,2AX10000,R6,34% : Do for all existing rows 256kb
563 ;
564 ; Next, the retrieved codewords, now stored in the table 'NOISY_WORDS', are
565 ; decoded.
566 ;
ggg 409%: JSB DECODER ;: Decode the codewords
569 ; Now we have a table of decoded words. The table is scanned and any errors
g;? ; Will reveal a stuck or shorted row-select bus.
572 CLRL R? : Initialize counter
573 50%: CMPL R7 ,DECODED _WORDS(R7?7) : Does the decoded word = the index?
574 BEQL 608 : Branch if so
575 MOVL DECODED _WORDS[R71]),R4 : This is actual data
576 MOVL R7.R3 : This is expected data
577 ADDL2 R7,FROH : Point to actual row in failure
578 MOVB 82 .ERROR_TYPE ;: Point to row select bus failure
579 $DS_ERRHARD_S .20 ,ALLMOD, - : Report the error
580 PRINT
PUSHAL PRINT
PUSHAL ALLMOD
PUSHL 20
PUSHL #$ER
;3: TEST 3, SUBTEST 0, ERROR 3
CALLS #88M, 3sDSSERRHARD
581 $DS _CKLOOP 5% : Scope loop ?
CALLG 5%, asDSSCKLOOP
582 60%: AOBLSS R8.,R7.,50% : Do for all rows
583 120%: $DS _ENDTEST
MOVL £1, RO : NORMAL EXIT
TEST 003_X::
CALLG (SP), asDS$BREAK
RET ; RETURN TO TEST SEQUENCER
584 $DS_PAGE

—~
(9,00,
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02€6 586
02E6 .SBTTL TEST 4: ADDRESS BUS TEST
000088?2 .PSECT TEST_004, PAGE, NOKWRT
0014 588 $DS_BGNTEST <DEFAULT ,ALL ,EXHAUSTIVE>
0014 DATA _004:
00000000 0014 .LONG 0 : TEST ARGUMENT TABLE TERMINATOR
0018 TEST_004::
0000 0018 .HORD AMO : ENTRY MASK
001A 589 e+
001A 590 ; Functional description:
001A 591 ;
001A 592 . In this test the address bus is checked for bits stuck at one, stuck
001A 593 ; at zero, and shorted together. Each row of an array board consists of
001A 594 ; 39 16k by 1 bit rams for 256kb arrays or 64k by 1 for 1024kb arrays. A
001A 595 ; fourteen/sixteen bit address bus runs in parallel to all of the RAMs
001A 596 ; in 3 row. To ascertain there are any problems wWwith this address bus, a
001A 597 ; scheme similar to that of Test 3 is employed.
001A 598 ;
001A 599 ; Test algortithm:
001A 600 ;
001A 601 ; 1. Write a wunique pattern into each location of the address sequence
001A 602 ; 0, 1, 2, 4, 8, ..., 16384 for 16k rams or 65536 for 64k rams of each
001A 603 ; row of all present arrays. The patterns are Reed-Mulier (32,6)
88}2 ggg : codewords representing the values in the sequence 0, 1, 2, 3, .
001A 606 2. Read each word written in step 1 and decode. A stuck or shorted
001A 607 ; address bit will result in a mismatch of the decoded word and its
001A 608 ; expected value.
001A 609 ;
001A 610 ; This test tolerates a mazimum of & RAM failures per row Without
001A 611 ; invalidating the test results.
001A 612 ;--
001A 613
00000000 EF 00000025 EF DE gg;g 612 ; MOVAL 1$ ., UNX_UNC_PC : Save PC for UNEX UNC ERROR A7
615 19%:
00000000 EF D5 0025 616 TSTL FREE _PAGE _P : Enogugh memory to test?
10 12 002B 617 BNEQ 2% : Branch if yes AS
002D 618 $DS_PRINTB_S FMT_NO_ARRAYS ;: Type no arrays to test message A5
00000000 EF 9F 002D PUSHAB FMT _NO_ARRAYS
00000000°9F 01 FB 0033 CALLS s$SN, 3#DSSPRINTB
01F0 31 003A 619 BRH 80$ ; Exit test AS
00000000 EF D4 003D 620 2%: CLRL FLAGI : Initialize 256kb array flag
00000000 EF D4 gggg 6%; CLRL FLAG2 ; Initialize 256kb flag at TRANSITION
6 :
00000000 EF D4 0049 623 CLRL FLAG3 :03.0)
00000000 EF D4 004F 624 CLRL FLAGA
0055 625 ;
00000000 "EF D4 0055 626 CLRL TEMP : Initialize temporary storage
52 D4 005B 627 CLRL R2 : 1f set tells us to 9o get codewords
5A D4 005D 628 CLRL R10 : Initialize row counter
5B D4 005F 629 CLRL R11 : Initialize slot counter
00000000 EF 00000000 EF DO 0061 630 MOVL FREE _PAGE _P,TEMP ;: Set up to be used as a row counter
00000000 EF 16 006C 631 JSB READ_MAP : Set up slot table for arrays
00000000 EF4B FF 8F 921 0072 632 CMPB #-1,SLOTIR11) : Look at slot zero
1D 13 gg;g 6%3 BEQL 6% : Branch if 256kb array
6 ;

M 8
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00000000 "EF4B 01 91 007D 635 CMPB #21,SLOTI(R11]) :(3.0) If slot zero is 4Mb
07 13 0085 636 BEQL 5% : then branch
00000000 EF 02 90 gggé ggg 4% : MOVB 22 ,FLAG3 ; else it is 1024kb - set flag
57 D4 008t 639 5%: CLRL R7 : Initialize address bit counter
56 00000000 "EF D0 0090 640 MOVL TEMP ,R6 : Initialize address pointer
0011 31 0097 641 BRW 8% : Continue flow
00000000 "EF FF 8F 90 009A 642 6%: MOVB 2-1,FLAGI ; Set 256kb array flag
57 D4 00A2 643 7%: CLRL R?7 : Initialize address bit counter
56 00000000 EF D0 00A4 644 MOVL TEMP ,R6 ; Initialize address pointer
58 04 DO O0O0AB 645 8%: MOVL #4 ,R8 : Initialize address counter
59 D4 O00AE 646 CLRL R9 ;: Initialize counter
52 95 00B0 647 10$: TSTB R2 ;: Time to read codewords written ?
1D 12 00B2 648 BNEQ 11$% : Branch if so otherwise
66 00000000 EF47 DO 00B4 649 MOVL CODEWORDSIR7]),(R6) : Store a code word
00000000 EF 01 D0 00BC 650 MOVL 21 ,EXP_UNC_ERR ; Set expected error flag
00000000 EF 000000DC "EF De 00C3 651 MOVAL 12$ ,RETURN_PC : Setup the return PC
0024 31 00CE 652 BRMW 14% ..
00000000 EF47 66 D0 00D} 653 11%: MOVL (R6),NOISY _WORDS(R7?7) ;: And immediatcly retrieve it
0019 31 00D% 654 BRH 14% H
00DC 655 12%: $DS_ERRHARD_S .#0 ,ALLMOD, -
00DC 656 PRINT_UNX_UNC,- : Report the error
00DC 657 Ré : Report the address
56 DD 00DC PUSHL Ré
00000000 "EF DF 00DE PUSHAL PRINT_UNX_UNC
00000000 "EF DF 00E4 PUSHAL ALLMOD
00 DD O0O0EA PUSHL 20
01 DD O00EC PUSHL #3ER
00EE s:: TEST 4, SUBTEST 0, ERROR 1
00000000 ' 9F 05 FB O0O0EE CALLS 2$$%M, asDSSERRHARD
00F5 658 14%: $DS _CKLOOP 10% : Scope Loop?
00000000 9F B8 AF FA 0O0F5 CALLG 108, a#sDSSCKLOOP
57 D6 O0O0FD 659 INCL R? : Bump address bit counter
57 01 D1 O0OFF 660 CMPL 21 ,R7 : Is this the first time?
04 13 0102 661 BEQL 15% : Skip next two lines if so
58 58 01 78 0104 662 ASHL #1,R8,R8 : Shift left once
56 58 CO o108 663 15%: ADDL R8.R6 ; And calculate new address
00000000 ‘EF FF 8F 91 010B 664 CMPB 2-1,FLAGI : Is slot a 256kb array ?
39 13 0113 665 BEQL 25% : Branch if so
0115 666 ;
00000000 EF 02 21 0115 667 CMPB £2 ,FLAG3 :03.0) Is siot a 1024kb array ?
06 13 011C 668 BEQL 16% : Branch if so
8€ 59 10 F3 011E 669 AOBLEQ #16,.R9,10% : Do for all address bits 4Mb arrays
04 11 0122 670 BRB 17%
0124 671 ;
88 59 0E F3 glgg 6;% 16%: AOBLEQ #14,R9,10$ : Do for all address bits 1024kb arrays
1 6 :
0128 674 ; Now the codewords are all written, here testing is done to see if
0128 675 : the codwewords written were retrieved and put in the table called
0128 676 ; NOISY_WORDS.
0128 677 ;
52 95 0128 678 17%: TSTB R2 ;: Time to retrieve the codewords ?
06 12 012A 679 BNEQ 18% ; Branch if not otherwise
52 01 D0 012C 680 MOVL ?1,R2 ; Set flag
FF5C 31 012F 681 BRH 5% ; 6O get codewords written
0132 682 ;
00000000 °EF 02 91 0132 683 18%: CMPB 22 ,FLAG3 ;: Check array type

o
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0139 684 ;
0139 685 ; Case of 4mb array: (3.0]
0139 686 ;
05 13 0139 687 BEQL 19%
54 11 DO 013B 688 MOVL 217 ,R4 ;: Number of codewords to decode
03 11 013E 689 BRB 20%
0140 690 ;
0140 691 ; Case of 1024kb array:
0140 692 ;
54 OF DO 0140 693 19%: MOVL 215 ,R4 : Indicate # of words to decode 1024kb
00000000 'EF 16 8123 ggg 208 JSB DECODER ; Decode the codewords
0149 696 ; Now we have a table of decoded words. The table is scanned and any errors
0149 697 ; will reveal a stuck or shorted address bus bit. But first we have to find out
0149 698 ; what type of array we are testing.
0149 699
57 D4 0149 700 CLRL R7 ; Initialize counter
0022 31 014B 701 BRH 50% o
03 59 0C F3 g}gg ;g% 25%: AOBLEQ #£12.R9,30%$ ;: Do for all address bit 256kb arrays
0152 704 ; Now the codewords are written for 256kb arrays, testing is done to determine
0152 705 ; if the codewords written, were retrieved and put in the table called
0152 706 ; NOISY_HWORDS.
0152 707 ;
0003 31 0152 708 BRHK 35% ;: Go decode the codewords
FF58 31 0155 709 308: BRMW 109 ;: Store more codewords
52 95 0158 710 35%: TSTB R2 : Is it time to retrieve?
06 12 015A 711 BNEQ 408 ;: Branch if already done
52 01 D0 015C 712 MOVL 21 .R2 ; Set flag to indicate time to retrieve
FF40 31 O015F 713 BRW 7% ; Go get codewords
54 0D D0 0162 714 40%: MOVL 213 ,RA4 : # of codewords to decode for 256kb
00000000°EF 16 0165 715 JS8B DECODER : Decode the codewords 256kb arrays
57 D4 016B 716 CLRL R? ;: Initialize counter
0000 31 016D 717 45%: BRW 509 Do
00000000 EF47 57 D1 0170 718 50%: CMPL R7 ,DECODED_MWORDS([R7?7) ;: Decoded word = address bit number?
2D 13 0178 7119 BEQL 60% : Branch if so
54 00000000 °EF47 DO 017A 720 MOVL DECODED_WORDSI{R7]),.R4 : This is actual data
53 57 D0 0182 721 MOVL R7,R3 : This is expected data
000006000 °EF 94 0185 7122 CLRB ERROR_TYPE : Point to address bus failure
018B 723 $DS_ERRHARD_S .80 ,ALLMOD, - : Report the error
018B 7124 PRINT
00000000 EF DF 0188 PUSHAL PRINT
00000000 "EF DF 0191 PUSHAL ALLMOD
00 DD 0197 PUSHL 20
02 DD 0199 PUSHL sSER
0198 ss: TEST 4, SUBTEST 0, ERROR 2
00000000 "9F 04 FB 019B CALLS 28%M, asDSSERRHARD
03 11 01A2 7125 BRB 60%
FFC9 31 01A4 7126 58%: BRH 50%
00000000 EF FF 8F 91 O01A7 727 60%: CMPB 2-1,FLAGI : Is the array a 256kb ?
5F 13 OISF ;%8 BEQL 65% : If so branch otherwise
01B1 9
00000000 EF 02 91 01B1 730 CMPB 22 ,FLAG3 :03.0) Is this 1024kb array?
29 13 01B8 731 BEQL 61% ;
B2 57 10 F3 01BA 732 AOBLEQ #16.R7,50% : Do for all address bits 1024kb
00100000 BF 00000000 EF F1 01BE 733 ACBL TRANSITION,#AX100000,TEMP,62% ; Keeps count of 256kb rows
002C 00000000 EF 01C9

)
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00000000 EF 00000000’§F
0
FEA?

FF8D

89 57 Ot
00000000 EF
00000000 EF

0005

52

FEBD

FF 8F
22

52

FEBA

57 0C
0000 EF
0000 'EF
05

52

FE?75

50 01
00000000°9F  6E

00040000 8F
0003

00000000 'EF

70
00010000 BF 0000
0002 0000
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Fiche 1 Frame C9

Sequence 106
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[ZECCHINO.ECKAMIECKAMI .MAR; 6

CMPHW TRANSITION4 , TRANSITION ; Check for 1024kb arrays
BEQL B80S : If none then all done
BRW 4%
BRH 508
61%: AOBLEQ #14.R 0% ;: Do for all address bits 1024kb
ACBL TRANS ON,#AX40000,TEMP,62% ; Keeps count of 256kb rows
BRU 64% ; All done ?
629%: CLRL R2 ; Initialize flag to indicate retrieval
BRW 5% : Do for all rows
64%: CMPB 2-1,FLAG2 : Any 256kb arrays 7
BNEQ 80$ ;: Branch to end test if all 1024kb
CLRL R2 : Initialize flag to indicate retrieval
BRKW 6% : Do for all rows 256kb arrays
65%: AOBLEQ #12,R7,58% ;: Do for all address bits 256kb
ACBL MAXPFN,2AX10000,TEMP,70% ;: keeps count of é64kb rows
BRB 80$ : All done
70%: CLRL R2 ; Initialize flag to indicate retrieval
BRH 7% ;: Still more to do
80$%: $DS_ENDTEST
MOVL £1, RO : NORMAL EXIT
TEST_004_X::
CALLG (SP), a#DS$BREAK
RET ;: RETURN TO TEST SEQUENCER

Page
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13-MAY-1987 Fiche 1 Frame D9 Sequence 107
23-JAN-1987 14:30:50 VAX/VMS Macro V04-00 Page
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$DS_SBTTL <ECC LOGIC TEST»
.SBTTL TEST 5: ECC LOGIC TEST
$D2_SBTTL 005,<ECC LOGIC TEST»>,<PAGE>
.PSECT TEST_005, PAGE, NOKWRT
$DS_BGNTEST <DEFAULT ,ALL ,EXHAUSTIVE>
DATA_005:
.LONG 0 ; TEST ARGUMENT TABLE TERMINATOR
TEST_005::
.HORD AM O ; ENTRY MASK
149
; Functional description:
: In this test the ECC logic is functionally verified.
; Test algorithm:
: 1. Check first that the diagnostic bits ECC Disable Mode, Page Mode,
: Diagnostic Check Mode, and Enable Interrupt which are all
: in CSR1, are not stuck at 0 or 1.
: 2. Next, check that page mode works. To do this, we put the
: controller in ECC Disable Mode and Page Mode, write a location in
: the given page with a pattern. This stores the check bits into
: CSR1<06:00>. The check bits are read back again, checking that
: they are as expected. Now turn off Page Mode and read the check
: bits in CSR1. HWith page mode off, the pattern will change with any
: read from memory, including an instruction-stream fetch.
: 3. Determine if disabling single-bit error reporting works. Turn off
: the report single-bit error bit in CSR1. Force a single-bit error,
: as in step 5. Check that no interrupt occurred, and that the
: single-bit error flag did not set in CSRO.
: 4. Write a series of patterns into memory in ECC Disable Mode. For
; each write, check the contents of CSR1<6:0> (tne check bits). Read
: each location, and verify the <check bits for each read cycle. The
H patterns are chosen to verify each gate in each checkbit generator.
: 5. Put the controller into ECC Disable Mode and write a pattern into
: memory. This stores the generated checkbits into CSR1. Turn off
: ECC disable Mode and write a new pattern into the same location
H (the pattern is chosen to simulate a single bit error in the first
: pattern written). Put the controller into Diagnostic Check Mode
: and read the pattern., This should cause the correctable error flag
H to set, and the page address of the error to be logged. Check that
: the error syndrome is correct. Check also that the failing bit was
: corrected. Check also that bit 0 in the CPU BUS ERROR register sets.
: Repeat for all 32 bits for a one and a zero.
: 6. Turn off Diagnostic Check Mode, and write a third pattern into the
: same location which will cause a double bit error when Diagnostic
: Check Mode is turned on again. Check that the uncorrectable error
: fiag is set, and that the error is properly logged in CSRO. Check
: t:at the error syndrome is correct. Check that memory did not
; change.

D 9

20
(8)




E 9

17-ECKAM-3.2 TEST 5: ECC LOGIC TEST 13-MAY-1987 Fiche 1 Frame E9 Sequence 108

ECKAM MEMORY SUBSYSTEM TESTS 23-JAN-1987 14:30:50 VAX/VMS Macro V04-00 Page 21

03-02 TEST 5: ECC LOGIC TEST 23-JAN-1987 14:29:55 (ZECCHINO.ECKAMIECKAM] .MAR:;6 (8)
001A 804 ; 7. With the uncorrectable error flag still set, force an additional
001A 805 ; error in a different page and check to see if the uncorrectable
001A 806 ; error, information lost flag is set. Check that the page address
001A 807 did not change. Also check that BUS ERROR REGISTER has the LOST M2
001A 808 ; ERROR bit set (bit 1). A2
001A 809 ;
001A 810 ; 8. Force a single bit error , as in step 5, with the single bit error A2
88%: g}% : interrupt enabled. Check that the interrupt occurred. A2
001A B13 ; 9. Deterine if disabling single bit error reporting also inhibits A2
001A 814 ; the setting of the error bit in CSRO and latching of the address A2
001A 815 ; in CSRO. Perform step 3 and check that bit <29> s clear and that A2
001A 816 ; bits <«23:9> are unchanged in CSRO. A2
001A 817 ;
001A 818 ; 10. Check all combinations of two bits in error in a field of zero's A2
88}? g;g : and a fieid of one's. The data patterns used will be as follows: A2
001A 821 : Field of Zero's Field of One’'s A2
001A 822 ;
001A 823 ; 00000003 FFFFFFFC A2
001A 824 ; 00000005 FFFFFFFA A2
001A 825 ; . . A2
001A 826 80000001 TFFFFFFE A2
001A 827 ; 00000006 FFFFFFF9 A2
001A 828 : 00000009 FFFFFFFS A2
001A 829 ; . . A2
001A 830 80000002 JFFFFFFD A2
001A 831 ; 3 : A2
001A 832 ; coo0o00000 3FFFFFFF A2
001A 833
001A 834 ; 11. Force single-bit errors by changing the check bits for a given A2
001A 835 ; pattern. Check that the error is detected and that the syndrome A2
001A 836 : is correct. This is done by loading a data pattern whose check A2
001A 837 ; bits are all zero (or one) and floating a zero ( or one) thru A2
001A 838 ; the check bits. The syndrome bit ascerted will correspond to A2
001A 839 ; the check bit be tested. A2
001A 840 ;--

52 00F20000 8F D0 001A 841 MOVL sCONTROLLER ,R2 : Get memory controller address
0021 842 $DS_BGNSUB
0021 T5 S1::
00000000°9F 00000000 °EF FA 0021 CALLG $5%, asDS$BGNSUB
002C 843 ;
002C 844 ; Part 1
002C 845 ;
002C 846 ; Check that ECC Disable Mode, Diagnostic Check Mode, and Page Mode bits are
gg%g g:g ; not stuck at zero or one in CSR1.
00000000 EF 00000037 "EF DE 002C 849 MOVAL 108 ,UNX_UNC_PC : Save PC for UNEX UNCORRECTABLE ERROR A7
62 E0000000 BF DO 0037 850 10%: MOVL #AXE0000000,CSRO(R2) : Cleanup the controller
04 A2 D4 O003E 851 CLRL CSR1(R2) ; Make all bits in CSR1 zero
54 04 A2 DO 0041 852 MOVL CSR1(R2) .R4 ; Get contents of register
53 D4 0045 853 CLRL R3 ; Expect all bits clear
55 54 53 CD 0047 854 XORL3 R3.R4.R5 ; Are all bits clear?
25 13 004B 855 BEQL 20% ; Branch if so

004D 856 $DS_ERRHARD_S ,#0 ,CONTROL , -
004D 857 PRINT _GENERAL.,#4,-; Otherwise, report the error
004D 858 #FMT _ECC_B,R3,R4,R5




17-ECKAM-3 2
ECKAM
03-02

00000000°9F 09

00000000°'9F C2 AF
04 A2 0C000000 8F
54 04 A2

04 A2

53 0Co00000 8F

55 54 53

25

55
54
53

00000000°9F 09

00000000'9F  BC AF
04 A2 1A000000 BF

54 04 A2

04 A2 1A000000 gg
53 1A000000 8F
55 54 53

25

00000000°9F 09
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DD
DD

DD

DD
DD
DD
DF
DF
DD
DD

FB

FA
cs

DO
CA
D4
c8
ch
13

DD

DD
DD
DD
DF
DF
DD
DD

FB

004D
004F
0051
0053
0059
005B
0061
0067
0069
006B
0068
0072
0072
007A
0082
0086
0089
0090
0094
0096
0096
0096
0096
0098
009A
009C
00A2
00A4
00AA
00B0
00B2
00B4
00B4
00BB
00B8
00C3
00CB
00CB
00CF
00D7
D9

OO0 O0OO0OOOOODO0O0O0O
—_ e el e OO0 OO0 0ODO0O
ococooMmMMTMMmMmMmMMmMmmMmMmmMmmm
HLODNODTLNOPOONONONONBAO

859

860
861
862
863
864
865
B66
867
868

869

870
871
872
873
874
875
876
877
878
879
880

ECC LOGIC TEST

PUSHL
PUSHL
PUSHL
PUSHL
PUSHL
PUSHAL
PUSHAL
PUSHL
PUSHL
;s TEST 5, SUBTEST 1, E
CALLS
20%: $DS_CKLOOP
CALLG
308: BISL #PMIDCM,
MOVL CSR1(R2)
CLRL CSR1(R2)
BISL 2PM!DCH,
XORL3  R3,R4,RS
BEQL 409
$DS_ERRHARD_S

PUSHL
PUSHL
PUSHL
PUSHL
PUSHL
PUSHAL
PUSHAL
PUSHL
PUSHL
::: TEST 5, SUBTEST 1, &
CALLS
40%: $DS_CKLOOP
CALLG
50%: BISL SERCE!PHM
MOVL

CSR1(R2)
BICL sERCE!PM
CLRL R3
BISL sERCE!PM
XORL3  R3,R4,RS5
BEQL 60%
$DS ERRHARD_S

PUSHL
PUSHL
PUSHL
PUSHL
PUSHL
PUSHAL
PUSHAL
PUSHL
PUSHL
TEST 5, SUBTEST 1, E
CALLS

-MAY-1987 Fi
23-JAN-1987 14:30
23-JAN-1987 14:29

RS

R4

R3

SFMT _ECC_8

#4

PRINT _GENERAL
CONTROL

20

#$ER

RROR 1

;ggn. a#DSS$ERRHAR
108, a#DSSCKLOOP
Cgﬁl(R2) :

R3

.#0 ,CONTROL, -
PRINT _GENERAL , 24, -
#FMT _ECC_9.R3,.R4.R
R5

R4

R3

sFMT_ECC_9

24

PRINT _GENERAL
CONTROL

20
#$ER
RROR 2
;3:H. asDSSERRHARD
308, asDSS$CKLOOP
{EDM,CSR1(R2)

R4
1EDM,CSR1(R2)

'EDM,R3

%6 %4 ®p wa @p wp & w

.20 ,CONTROL , -
PRINT_GENERAL,#4,-
sFMT_ECC_10,R3,R4,
R5

R4

R3

#FMT _ECC_10

24

PRINT _GENERAL
CONTROL

20

#$ER

RROR 3

#$%M, 3sDSSERRHARD

che 1 Frame F9
:50
:55

VAX/VMS Macro V04-00
(ZECCHINO.ECKAMIECKAM!I .MAR ;6

Scope loop?

Set Diag Ck Mode and Page Mode
Get contents of register

Turn the bits off again

Expect DCM and PM set

Are they set?

Branch if so

g Otherwise, report the error

Scope loop?

Set ECC disable mode and page mode
and Enable Interrupt

Get contents of register

And turn off the bits

Clear expected results register
Expect EDM and PM and ERCE set

Are they set?

Branch if so

;: Else, report the error
R5

Sequence 109
Page
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00000000°9F  BS AF

00000000'9F 00000000 EF

00000000°9F  0000000C EF

00000000 "EF 00000134 °EF
50 00000000 EF

04 A2 50 000001FF BF
04 A2 0A000000 8F
00000000 'EF 00000000 EF
50 00000000 EF

53 00000000 EF

54 04 A2 FFFFFFBO 8F
55 54 53

25

55

54

53

00000000 °8F

04

00000000 EF

00000000 EF

00

01

00000000 9F 09
00000000°9F  BO AF

04 A2 08000000 8F

50 00000000 EF

54 04 A2 07 00

54 53

1fF

00000000'%F

1

00000000 EF

00000000 'EF

00

02

00000000 "9F 06
00000000 9F FF6E CF

TEST 5: ECC LOGIC TEST
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TEST 5: ECC LOGIC TEST
010B 881 60%:
FA 010B
0113 882
0113 T5_51_X:
FA 0113
011€ 883
011€ 15_S2::
FA O011€E
0129 884 ;
0129 885 ; Part 2
0129 886 ;
0129 887 : Check
0129 888 ;
DE 0129 889
DE 0134 890 5%:
CB 013B 891
C8 0144 892
D0 014C 893 10$:
DO 0157 894
9A 015E 895
CB 0165 896
CD 016E 897
13 0172 898
0174 899
0174 900
0174 901
DD 0174
DD 0176
DD 0178
DD 017A
DD 0180
DF 0182
DF 0188
DD 018E
DD 0190
0192 i3 TEST
FB 0192
0199 902 20%:
FA 0199
CA 01A1 903
D0 01A9 904
EF 01BO 905
D1 01B6 906
12 01B9 907
01BB 908
01BB 909
01BB 910
DD 01BB
DD 01C!
DF 01C3
DF 01C9
DD 01CF
DD 01D1
01D3 ;s TEST
FB 01D3
01DA 911 30%:
FA 01DA

G 9
13-MAY-1987 Fiche 1
23-JAN-1987 14:30:50

Frame G9 Sequence 110
VAX/VMS Macro V04-00 Page

23
(8)

A3

23-JAN-1987 14:29:55 [ZECCHINO.ECKAMIECKAM] .MAR;6

$DS_CKLOOP 50% : Scope loop?

CALLG 508, asDS$CKLOQP
$DS_ENDSUB

CALLG $S$. 32DSSENDSUB
$DS_BGNSUB

CALLG $5%. a#DS$BGNSUB
that page mode works.
MOVAL 5% ,UNX_UNC_PC : Save PC for UNEX UNCORRECTABLE ERROR A7
MOVAL TEMP,RO : Get address of 'TEMP'
BICL3 #AX1FF ,R0,CSR1(R2) ; Put page address in pm address
BISL sPMI'EDM,CSRI(R2) ; Put memory into ECC disable mode
MOVL CKBIT,TEMP ;: Write a unique pattern in th's page
MOVL TEMP,RO : Read it
MOvVZBL CK,R3 ;: Get the expected value
BICL3 #AC<AX7F>,CSR1(R2),R4 ; Get the actual value
XORL3 R3,R4,R5 ;: Expected - actual?
BEQL 208 : Branch if so

$DS_ERRHARD_S .20 ,CONTROL , -

PRINT _GENERAL ,#4,-

; Report the error

#FMT_ECC_1,R3,R4.,R5
PUSHL RS
PUSHL R4
PUSHL R3
PUSHL #FMT_ECC 1
PUSHL 24
PUSHAL PRINT_GENERAL
PUSHAL CONTROL
PUSHL 20
PUSHL 2$ER

5, SUBTEST 2, ERROR 1

CALLS #88M, 32#DSSERRHARD
$DS_CKLOOP 10$ : Scope

CALLG 108, 3a#DS$CKLOGP
BICL #PM,CSR1(R2) :
MOVL TEMP1 ,RO :
EXT2V 20,27 ,CSR1(R2) R4 :
CHMPL R3.R4 :
BNEQ 30% : Branch
$DS_ERRHARD_S .20 ,CONTROL, -

PRINT _GENERAL,#1,-
sFMT _ECC_11

PUSHL sFMT _ECC_11

PUSHL 21

PUSHAL PRINT_GENERAL

PUSHAL CONTROL

PUSHL 20

PUSHL S$ER
5, SUBTEST 2, ERROR 2

CALLS s$$M, SsDSSERRHARD
$DS _CKLOOP 108 :

CALLG 108, asDSS$CKLOOP

loop?

Turn off page mode

Read a location in another page
Get actual value

They should d sagree

if so

: Report the error

Scope loop?
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Turn off ECC disable mode

Sequence 111

H 9
27-ECKAM-3.2 TEST 5: ECC LOGIC TEST 13-MAY-1987
ECKAM MEMORY SUBSYSTEM TESTS 23-JAN-1987
03-02 TEST 5: €CC LOGIC TEST 23-JAN-1987
04 A2 D4 O01E3 912 CLRL CSR1(R2)
01E6 913 $DS_ENDSUB
01E6 T5_52_X:
00000000 9F 0000000C"EF FA O01ES CALLG $S$. asDSSEND
01F1 914 $DS_BGNSUB
01F1 T5_S3::
00000000 °9F 00000018 EF FA 01F1 CALLG $S$. 3#DSS$BGN
01FC 915 ;
01FC 916 ; Part 3
01FC 917 .
01FC 918 ; Check that disabling singie bit err
01FC 919
00000000 EF 00000212 °EF DE O01FC 920 MOVAL 5% .UNX_UNC_PC
00000000 EF 00000276 EF DE 0207 921 MOVAL 15$,RETURN_PC
0212 922 5%
62 E0000000 8F DO 0212 923 10%: MOVL #AXE0000000,CSRO(R2)
50 00000000 ‘EF DE 0219 924 MOVAL TEMP RO
04 A2 50 000001FF 8F CB 0220 925 BICL3 #AX1FF ,R0,CSR1(R2)
04 A2 0A000000 8BF Ce8 0229 926 BISL #PMIEDM,CSR1(R2)
00000000 EF 01 D0 0231 927 MOVL 21 ,TEMP
50 00000000 EF D0 0238 928 MOVL TEMP,RO
04 A2 02000000 8F CA 023F 929 BICL #EDM,CSR1(R2)
00000000 EF D4 0247 930 CLRL TEMP
04 A2 10000000 BF CA 024D 931 BICL PERCE ,CSR1(R2)
00000000 EF 01 90 0255 932 MOVB #1 ,EXP_COR_ERR
00000000 °EF 00000101 8F DO 025C 933 MOVL #22X101 ,EXP_UNC_ERR
04 A2 0C000000 BF C8 0267 934 BISL #PM . DCM,CSR1(R2)
54 00000000 EF DO 026F 935 MOVL TEMP R4
04 A2 0C000000 8F CA 0276 936 15%: BICL #PMIDCM,CSRI1(R2)
29 00000000 EF 00 E4 027E 937 BBSC 20 ,EXP_UNC ERR,17%
0286 938 $DS_ERRHARD_S .20  ALLMOD, -
0286 939 CORRUPT _TEST _
0286 940 2TENMP
00000000 "'8F DD 0286 PUSHL 2TEMP
00000000 °EF DF 028C PUSHAL CORRUPT_TEST_
00000000 °EF DF 0292 PUSHAL ALLMOD
00 DD 0298 PUSHL 20
01 DD 029A PUSHL #SER
029C ss; TEST 5, SUBTEST 3, ERROR 1
00000000°9F 05 FB 0629C CALLS 298%M, 3#DSSER
02A3 941 $DS_CKLOOP 10%
00000000 °9F FF6B CF FA 02A3 CALLG 108, a#DSSCKL
02AC 942 $DS _ABORT TEST
50 D4 02AC CLRL RO
04 O02AE RET
00000000 EF 95 02AF 943 17%: TSTB EXP_COR_ERR
1F 12 02B5 944 BNEQ 209
02B7 945 $DS_ERRHARD_S .#0 ,CONTROL, -
0287 946 PRINT _GENERAL
02B7 947 #FMT _ECC_12
00000000 °'8F DD 02B7 PUSHL #FMT _ECC_12
01 DD 02BD PUSHL 21
00000000 “EF DF 02BF PUSHAL PRINT_GENERAL
00000000"EF DF 02C5 PUSHAL CONTROL
00 DD 02CB PUSHL 80
02 DD 02CD PUSHL $ER
02CF ;:: TEST 5, SUBTEST 3, ERROR 2

SuB

SUB

or interrupts wWworks.

; Save

: Clean up controller

: Get address of location to write

: Put page address into pm address

: Turn on ECC disable mode

;: Hrite a pattern in this page

: Read it

;: Turn off ECC disable mode

;: Simulate a single bit error

;: Disable the interrupt

: Indicate correctable error expected

Turn on Diagnostic Check mode
Read the ’'corrupted’ word
Turn off DCM

Branch if no double bit

LOC, -

LOC

RHARD

0QP
: Abort test corrupted test location
: SEND A WARNING TO THE SUPERVISOR
+ TERMINATE TEST
; Expect no interrupt occurred
: Branch if so

,#1,-; Report the error

24
(8)

PC for UNEX UNCORRECTABLE ERROR A7

A3

M2
M2




l2-ECKAM-3.2 TEST 5: ECC LOGIC TEST 13-MAY-1987 Fiche 1 Frame 19 Sequence 112
ECKAM MEMORY SUBSYSTEM TESTS 23-JAN-1987 14:30:50 VAX/VMS Macro V04-00 Page 25
03-02 TEST 5: ECC LOGIC TEST 23-JAN-1987 14:29:55 [(ZECCHINO.ECKAMIECKAM] .MAR;6 (8)
00000000°9F 06 FB 02CF CALLS 2$8M, a#DSSERRHARD
02D6 948 20%: $DS_CKLOOP 10% ;: Scope loop?
00000000"'9F FF38 CF FA 02Dé6 CALLG 108, asDSSCKLOOP
02DF 949 $DS_ENDSUB
02DF T5_S3_X:
00000000 °9F 00000018°EF FA 02DF CALLG $S%. asDSSENDSUB
02EA 950 $DS BGNSUB
02EA T5_54::
00000000 '9F 00000024 EF FA O02EA CALLG $S%. asDSSBGNSUB
02F5 951
02F5 952 ; Part 4
02F5 953 .
gggg ggg ;: This verifies the parity tree networks in the ECC gate arrays.
00000000 'EF 00000300 "EF DE gggg ggg 5 MOVAL 5% ,UNX_UNC_PC ; Save PC for UNEX UNCORRECTABLE ERROR A7
56 D4 0300 958 CLRL R6 : Initialize index
50 00000000 'EF DE 0302 959 MOVAL TEMP ,RO ; Get address of 'TEMP®
04 A2 50 000001FF BFf CB 0309 960 BICL3 2AX1FF ,R0,CSR1(R2) ; Put page address in pm address
04 A2 0A000000 BF 8 0312 961 BISL #PM{EDM,CSR1(R2) ; Put memory into ECC disable mode
00000000 "EF 00000000 EF46 D0 031A 962 109%: MOVL CKBITIR&]),TEMP : Write a3 pattern to memory
53 00000000 EF46 9A 0326 963 MOVZBL CKIRé],R3 : Get the expected value
54 04 A2 07 00 EF 032E 964 EXT2V 20,27 ,CSR1(R2) ,R4 ;: Get the actual value
55 54 53 CD 0334 965 X0RL3 R3.R4,R5 : Expected - actual?
25 13 0338 966 sEQL 208 : Branch if so
033A 967 $DS_ERRHARD_S .80 ,CONTROL,
033A 968 PRINT GENERAL,#4,-; Report the error
033A 969 sFMT _ECC 1, ;: And a | the parameters
033A 970 R3,R4,RS
55 DD 033A PUSHL RS
54 0D 033C PUSHL R4
53 DD 033E PUSHL R3
00000000 °8F DD 0340 PUSHL sFMT _ECC_1
04 DD 0346 PUSHL 24
00000000 "EF DF 0348 PUSHALL PRINT_GENERAL
00000000 EF DF 034t PUSHAL CONTROL
00 DD 0354 PUSHL 20
01 DD 0356 PUSHL #s$ER
0358 ::: TEST 5, SUBTEST 4, ERROR 1
00000000 9F 09 FB 0358 CALLS #$8M, 3sDSSERRHARD
035F 971 20%: $DS _CKLOOP 10% : Scope loop?
00000000 °9F B8 AF FA 035F CALLG 108, asDSSCKLOOP
50 00000000 EF DO 0367 972 MOVL TEMP ,RO ; Read it
54 04 A2 FFFFFFB0 8F CB 034¢ 973 BICL3 #AC<aX7F>,CSR1(R2) ,R4 ; Get the actua va ue A3
55 54 53 CD 0377 974 XORL3 R3.,.R4.R5 ; Expected - actual?
25 13 037B 975 BEQL 30% ; Branch if so
037D 976 $0S ERRHARD_S .20 ,CONTROL,
037D 977 PRINT _GENERAL , #4,
037D 978 sFMT _ECC_1,- : And all the parameters
037D 979 R3,R4,R5
55 DD 037D PUSHL R5
54 DD 037F PUSHL R4
53 DD 0381 PUSHL R3
00000000 °'8F DD 0383 PUSHL #FMT _ECC 1
04 DD 0389 PUSHL 24
00000000 EF DF 038B PUSHAL PRINT GENERAL
00000000 EF DF 0391 PUSHAL CONTROL

1 9
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MEMORY SUBSYSTEM TESTS

TEST 5:

DD
DD

jor L
mm

MOUOUOODOCOODOOO0D0O000O
mooh

DPomoobhhdPoomO

DD
DF
DF
DD
DD

FB
FA
D4

04
DO

0397
0399
0398
0398
03A2
03A2
03AB
03AF
0381
03B4
03BC
03B8C
038C
03C7
03C7
03C7
03D2
03D2
03D2
03D2
03D2
03D2
03DD
03E8
03E8
03EA
03ED
03F4
03FB
0404
040C
0413
041A
0422
0428
0433
043A
0442
0449
0451
0459
0459
0459
0459
045F
0465
046B
046D
046F
046F
0476
0476
047F
047F
0481
0482

KAM-3.2 TEST 5: ECC LOGIC TEST
00
02
00000000 9F 09
00000000 °9F FF74 CF
02 56 31
03
FF66
04 A2 0A000000 8BF
00000000 "9F 00000024 °EF
00000000 " 9F 00000030 "EF
00000000 'EF 000003EB EF
00000000°EF 00000449 °EF
56
57 01
62 E0000000 BF
50 00000000 EF
04 A2 50 000001FF BF
04 A2 0A000000 BF
00000000 EF 57
50 00000000 EF
04 A2 02000000 8F
00000000 EF
00000000 EF 00000101 BF
00000000 EF 01
04 A2 1C000000 BF
54 00000000 EF
04 A2 0C000000 8F
29 00000000 EF 00
00000000 °8BF
00000000 EF
00000000 EF
00
01
00000000°9F 05
00000000 "'9F FF73 CF
50
33 57
55 54 53

CD

0485

ECC LOGIC TEST

980

981
982
983
984
985

986

987
988
989
990
991
992
993
994
995
996

D O O
O O O
OO ~4

et b b fad b b d B b b b P it b
OO0 OO0OOOCOOoOOOoOoO O
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1014
1015

b
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23-JAN-1987 14:29:55 (ZECCHINO.ECKAMIECKAM] _MAR:;6 (8)
PUSHL 20
PUSHL #$ER
::: TEST 5, SUBTEST 4, ERROR 2
CALLS #$%M, 3sDSSERRHARD
30%: $DS_CKLOOP 10% ;: Scope loop?
CALLG 108, a#DSSCKLOOP
AOBLEQ #49,R6.,40% : Do for all ECC patterns
BRB 50% : Done
40%: BRHW 10% : Go back and do the next one
50%: BICL #PM!EDM,CSR1(R2) ;: Turn off ECC disable mode
$DS _ENDSUB
T5_S4 _X:
CALLG $S%. asDSSENDSUB
$DS_BGNSUB
T5_S5::
CALLG $S5%., a#DS$BGNSUB
;: Part 5
: Check that the controller can correct any single bit error.
MOVAL 5% .UNX_UNC_PC : Save PC for UNEX UNCORRECTABLE ERROR A7
o MOVAL 15%$,.RETURN_PC
CLRL R6 : Initialize counter
MOVL 1 .R7 : Initialize test operand
108: MOVL #AXE0000000,CSRO(R2) : Cleanup the controller A2
MOVAL TEMP RO : Get address of location to write
BICL3 #AX1FF ,R0,CSR1(R2) : And put page address into pm address
BISL sPMIEDM,CSR1(R2) : Turn on ECC disable mode
MOVL R7,TEMP ; Write a location in memory
MOVL TEMP ,RO ;: Read it
BICL 2EDM,CSR1(R2) : Turn off ECC disable mode
CLRL TEMP ;: Simulate a single bit failure
MOVL 2AX101,EXP_UNC_ERR
MOVL #1 ,EXP_COR_ERR ;: Indicate correctable error expected M2 M
BISL sERCE!'PM!DCM,CSRI1(R2) ;: Turn on page mode/diag check mode M3
MOVL TEMP .R4 ;: Read the corrupted word
15%: BICL sPM!DCM,CSR1(R2) : Turn off page mode/diag check mode
BBSC 20 ,EXP_UNC_ERR,17% : Branch if no double bit
$DS_ERRHARD_S .#0,ALLMOD, -
CORRUPT _TEST_LOC, -
#TEMP
PUSHL sTEMP
PUSHAL CORRUPT _TEST_LOC
PUSHAL ALLMOD
PUSHL 20
PUSHL #$ER
::: TEST 5, SUBTEST 5, ERROR 1
CALLS #$8M, asDSSERRHARD
$DS CKLOOP 108
CALLG 108, a#sDSSCKLOOP ‘
$DS_ABORT TEST ; Abort test corrupted test location
CLRL RO : SEND A WARNING TQ THE SUPERVISOR
RET : TERMINATE TEST
17%: MOVL R7.R3 ;: Expect correction to have occurred
XORL3 R3,R4,R5 ;: Expected = received?




l1-ECKAN-3.2
ECKAM
03-02

00000000 9F

54

00000000 °9F

58

TEST 5: ECC LOGIC TEST

K 9

MEMORY SUBSYSTEM TESTS

TEST 5:
25 13 0489
0488
0488
048B
S5 DD 048B
54 DD 048D
53 DD 048F
00000000°8F DD 0491
04 DD 0497
00000000°EF  DF 0499
00000000°EF  DF 049F
00 DD 04AS
02 DD 0447
04A9
00000000 9F 09 FB 04A9
04B0
FF39 CF FA 04B0
62 1F000180 8F CB (04B¢9
53 00000000'EF  DE 04C1
53 000001FF BF CA 04C8
00000000°EF46  9A 0ACF
53 50 C8 04D7
53 20000000 B8F CB 04DA
55 54 53 (CD 04E1
25 13 04E5
04E7
04E7
04E7
55 DD 04t?
54 DD 04t9
53 DD D04¢EB
00000000°8F DD O04ED
04 DD 04F3
00000000°EF  DF 04F5
00000000°'EF  DF 04FB
00 DD 0501
03 DD 0503
0505
00000000°9F 09 FB 0505
050C
FEDD CF FA 050C
00000000 EF 01 8D 0515
29 13 051D
051F
051F
051F
58 DD 0S1F
00000000°EF DD 0521
01 DD 0527
00000000°8F DD 0529
04 DD 052F
00000000°EF  DF 0531
00000000°EF  DF 0537
00 DD 053D
04 DD 053F
0541
00000000°9F 09 FB 0541
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N A vt ot
-0 0

1022

—
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1034

1035
1036
1037
1038
1039

ECC LOGIC TEST

BEQL 20% : Branch if so
$DS_ERRHARD_S .20 ,CONTROL , -
PRINT_GENERAL ,24,- ;: Report the error
#FMT _ECC_2,R3,R4,RS
PUSHL RS
PUSHL R4
PUSHL R3
PUSHL #FMT _ECC_2
PUSHL 24
PUSHAL PRINT_GENERAL
PUSHAL CONTROL
PUSHL 20
PUSHL #$ER
::: TEST 5, SUBTEST 5, ERROR 2
CALLS 238M, 3#2DSSERRHAR
20%: $DS_CKLOOP 10% : Scope loop?
CALLG 10, asDSS$CKLOOP
BICL3 #AX1F000180,CSRO0(R2),R4 ; Read CSR 0, masking unused b’ ts
MOVAL TEMP ,R3 : Get address of ‘'error’
BICL2 2AX1FF ,R3 ;: Mask all but page address
MOVZBL SYNDROME(R&].RO ;: Get expected syndrome bits
BISL RO.R3 : Put syndrome bits in expected result
BISL #CE ,R3 ;: Also, expect correctable error flag
XORL3 R3.R4.,R5 ; Expected = actual?
BEQL 25% ;: Branch if so
$DS_ERRHARD_S ,#0 ,CONTROL , -
PRINT _GENERAL,#24,- : Report the error
sFMT _ECC_13,R3,R4,R5
PUSHL RS
PUSHL R4
PUSHL R3
PUSHL #FMT _ECC_13
PUSHL 24
PUSHAL PRINT_GENERAL
PUSHAL CONTROL
PUSHL 20
PUSHL I$ER
::: TEST 5, SUBTEST 5, ERROR 3
CALLS s$8%M, a2DSSERRHARD
25%: $D0S_CKLOOP 10% : Scope loop?
CALLG 108, 3a#sDSSCKLOOP
XORB3 #1 ,BUS_ERR_REG,RS ;: Corrected data bit set
BEQL 27% : Branch if yes
$DS_ERRHARD_S .#0,CPU, -
PRINT _GENERAL ,24,- ; Report the error
#FMT_CPU_1,#1 ,BUS_ERR_REG,R8
PUSHL R8
PUSHL BUS_ERR_REG
PUSHL sl
PUSHL #FMT _CPU 1
PUSHL 24
PUSHAL PRINT_GENERAL
PUSHAL CPU
PUSHL 20
PUSHL FSER
::: TEST 5, SUBTEST 5, ERROR 4
CALLS 2$8M, a#DSSERRHARD

13-MAY-1987
23-JAN-1987 14:30:50
23-JAN-1987 14:29:55
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MEMORY SUBSYSTEM TESTS

Z7-ECKAM 3.2 TEST 5: ECC LOGIC TEST
ECKAM
03-02
00000000°'9F  FEA1 CF
57 57 01

FES2 56 01 1F

00000000 "EF 000005C0'g§
57 FFFFFFFE 8F

62 E0000000 8F

04 A2 0A000000 BF
00000000°'EF 57

50 00000000 'EF

04 A2 02000000 BF
00000000°'EF  FFFFFFFF B8F
00000000 EF 00000101 BF
00000000°EF 01

04 A2 1C000000 8F

54 00000000°EF

04 A2 0C000000 BF

29 00000000°EF 00

00000000°'9F 05

00000000 °9F

FF7¢ CF
50
53 57

55 54 53

25

00000000 °9F 09

L 9
13-MAY-1987
23-JAN-1987 14:30:50

Fiche 1 Frame L9

Sequence
VAX/VMS Macro V04-00

115
Page
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TEST 5: ECC LOGIC TEST 23-JAN-1987 14:29:55 (ZECCHINO.ECKAM]IECKAM] MAR;6
0548 1040 27%: $DS_CKLOQP 10$ : Scope loop?

FA 0548 CALLG 108, 3#DSS$CKLOOP
0551 1041

9C 0551 1042 ROTL #1,R7,R7 ; Prepare to check next bit

F1 0555 1043 ACBL £31,#1,R6,108% ;: Do for all 32 bits
055B 1044
055B 1045 ;
055B 1046 ; Float a zero thru the word, forcing a single bit error.
055B 1047 ;

DE 055B 1048 MOVAL 358 .RETURN_PC

D4 0566 1049 CLRL Ré : Initialize counter

DO 0568 1050 MOVL 2-2 ,R7 : Initialize test operand

DO O056F 1051 30%: MOVL #AXED000000,CSRO(R2) : Cleanup the controller

€8 0576 1052 BISL sPM!EDM,CSR1(R2) ; Turn on ECC disable mode

D0 057 1053 MOVL R7,TEMP ;: Write a location in memory

D0 0585 1054 MOVL TEMP RO ;: Read it

CA 058C 1055 BICL #EDM,CSR1(R2) : Turn off ECC disable mode

D0 0594 1056 MOVL £-1,TEMP ;: Simulate a single-bit failure

DO 059F 1057 MOVL #AX101,EXP_UNC_ERR

D0 O05AA 1058 MOVL 71 ,EXP_COR_ERR : Indicate correctable error expected

€8 05B1 1059 BISL sERCE!PM!DCM,CSR1(R2) : Turn on page mode/diag check mode

D0 05B% 1060 MOVL TEMP R4 : Read the corrupted word

CA 05C0 1061 35%: BICL sPM!DCM,CSR1(R2) ; Turn off page mode/diag check mode

E4 05C8 1062 BBSC 20 ,EXP_UNC _ERR,37$ ; Branch if no double bit
05D0 1063 $DS_ERRHARD_S .80 ,ALLMOD, -
05D0 1064 CORRUPT_TEST_LOC, -
05D0 1065 sTEMP

DD 05D0 PUSHL STEMP

DF 05D6 PUSHAL CORRUPT_TEST_LOC

DF 05DC PUSHAL ALLMOD

DD 05E2 PUSHL 20

DD 05E4 PUSHL 2$ER
05E6 ::: TEST 5, SUBTEST 5, ERROR 5

FB O05€E6 CALLS 2$8M, 3#DSSERRHARD
05ED 1066 $DS_CKLOOP 308

FA 05ED CALLG 308, asDS$CKLOOP
05F6 1067 $0S_ABORT TEST ;: Abort test corrupted test locati

D4 05F6 CLRL RO : SEND A WARNING TO THE SUPERVISOR

04 05F8 RET ; TERMINATE TEST

DO O05F9 1068 37%: MOVL R7.R3 ; Expect word to be corrected

CD O05FC 1069 XORL3 R3,R4,R5 ; Expected = received?

13 0600 1070 BEQL 40% ;: Branch if so
0602 1071 $DS_ERRHARD_S .20 ,CONTROL, -
0602 1072 PRINT _GENERAL,#4,- ;: Report the error
0602 1073 sFMT_ECC_2.R3,R4,R5

DD 0602 PUSHL R5

DD 0604 PUSHL R4

DD 0606 PUSHL R3

DD 0608 PUSHL #FMT _ECC_2

DD 0640E PUSHL 24

DF 0610 PUSHAL PRINT_GENERAL

DF 0616 PUSHAL CONTROL

DD 061C PUSHL 20

DD 061E PUSHL s$ER
0620 ::: TEST 5, SUBTEST 5, ERROR 6

FB 0620 CALLS 23%M, a2DSSERRHARD
0627 1074 40%: $DS _CKLOOP 309% : Scope loaop?

28
(8)

A2 D

M2
A2
M2

M2 M
M3
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27-ECKAM-3.2 TEST 5: ECC LOGIC TEST 13-MAY-1987 Fiche 1 Frame M9 Sequence 116
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03-02 TEST S5: ECC LOGIC TEST 23-JAN-1987 14:29:55 [ZECCHINO.ECKAMIECKAM] .MAR;é
00000000 °9F FF44 CF FA 0627 CALLG 308, asDS$CKLOOP
9C 0630 1075 ROTL #1,R7,R7 : Prepare to do for next bit
FF35 56 F1 0634 1076 ACBL #£31,#21,R6,30% : Do for all 32 bits
62 €E0000000 BF D0 063A 1077 MOVL #AXE0000000,CSRO(R2) ; Clean up the controller
0641 1078 $DS_ENDSUB
0641 T5_S5_X:
00000000 °9F 00000030 'EF FA 0641 CALLG $S%. 3sDSSENDSUB
064C 1079 $DS_BGNSUB
064C T5_S6::
00000000 9F 0000003CEF FA 064C CALLG $S$, a#sDS$BGNSUB
0657 1080 ;
0657 1081 ; Part 6
0657 1082 ;
0657 1083 ; Check that the contoller correctly reports uncorrectable error.
0657 1084 ; Also check that memory is not modified and that the uncorrectable error
ggg; }ggg : bit in the BUS ERROR register set.
00000000 "'EF 0000 DE ggg; %ggg 5 MOVAL 5% ,UNX_UNC_PC : Save PC for UNEX UNCORRECTABLE ERROR A7
50 0000 DE 0662 1089 10$: MOVAL TEMP RO : Get address of location to write
04 A2 50 0000 CB 0669 1090 BICL3 #2AX1FF ,R0,CSR1(R2) ; Put page address into CSRI1
04 A2 0A00 C8 0672 1091 BISL #PM!EDM,CSR1(R2) : Turn on ECC d sable mode
00000000° D0 067A 1092 MOVL #23,TEMP : Write a location in memory
50 0000 D0 0681 1093 MOVL TEMP,RO ;: Read it
04 A2 0200 CA 0688 1094 BICL 2EDM,CSR1(R2) ; Turn off ECC disable mode
0000 D4 0690 1095 CLRL TEMP ; Corrupt two bits of the word
00000000 EF 0000 DE 0696 1096 MOVAL 208 .RETURN_PC ;: Set up the return PC
00000000°EF 0000 D0 06A1 1097 MOVL #2AX101 ,EXP_UNC_ERR ;: Indicate uncorrectable err expected
04 A2 0C00 C8 06AC 1098 BISL #PM!DCM,CSR1(R2) ; Turn on page mode/diag check mode
54 0000 D0 06B4 1099 MOVL TEMP R4 ;: Read the location
04 A2 0C00 CA 064BB 1100 20%: BICL sPMIDCM,CSR1(R2) : Turn off page mode/diag check mode
50 0000 DE 06C3 1101 MOVAL TEMP ,RO ;: Get address of 'TEMP®
53 50 0000 CB 06CA 1102 BICL3 #2AX1FF ,R0,R3 ;: Discard byte within page
53 8000 C8 06D2 1103 BISL sUCE ,R3 : Expect uncorrectable error flag set
54 62 1F00 CB 06D9 1104 BICL3 #AX1FO001FF ,CSRO(R2) ,R4 ; Get CSRO, masking syndrome bits & unused
55 CD 06E1 1105 XORL3 R3.R4,R5 ;: Expected = received?
13 06E5 1106 BEQL 308 ; Branch if so
06E7 1107 $DS_ERRHARD_S . #0 ,CONTROL, -
06E7 1108 PRINT _GENERAL ,24,- : Report the error
06E7 1109 sFMT_ECC_5,R3,R4,R5
DD 06E7 PUSHL R5
DD 064E9 PUSHL R4
DD O0&EB PUSHL R3
0000000 DD 06ED PUSHL #FMT_ECC_5
DD 064F3 PUSHL 24
0000000 DF  06F5 PUSHAL PRINT_GENERAL
0000000 DF 04FB PUSHAL CONTROL
DD 0701 PUSHL 20
DD 0703 PUSHL #3ER
0705 ;3 TEST 5, SUBTEST 6., ERROR 1
00000000°9F 09 FB 0705 CALLS #$8M, asDSSERRHARD
62 £E0000000 8F DO 070C 1110 30%: MOVL #AXEQ0000000,CSRO(R2) ;: Clean up the controller M3
0713 1111 $DS_CKLOOQP 108 ; Scope loop?
00000000 °9F FF4B CF FA 0713 CALLG 108, a#sDSSCKLOOP
00000000 EF 00000739 EF 9¢ 071C 1112 MOVAB 35% ,RETURN_PC
00000000 EF 00000101 BF Do 0727 1113 32%: MOVL #2X101 ,EXP_UNC_ERR
54 00000000 EF DO 0732 1114 MOVL TEMP ,R4 ; Read the memory location again A2
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29 00000000 EF 00 E4 0739 1115 35%: BBSC #0 ,EXP_UNC_ERR.,37% : Branch if no double bit
0741 1116 $DS_ERRHARD_S .#0 ,ALLMOD, -
0741 1117 CORRUPT_TEST_LOC. -
0741 1118 PTEMP
00000000 °8F DD 0741 PUSHL STEMP
000600000 EF DF 0747 PUSHAL CORRUPT_TEST_LOC
00000000 EF DF 074D PUSHAL ALLMOD
00 DD 0753 PUSHL 20
02 DD 0755 PUSHL F$ER
0757 ::: TEST 5, SUBTEST 6, ERROR 2
00000000 °9F 05 FB 0757 CALLS 2$8M, asDSS$ERRHARD
075E 1119 $DS_CKLOOP 10%
00000000 9F FFOO0 CF FA 075E CALLG 10$, a#DSSCKLOOP
0767 1120 $DS_ABORT TEST : Abort test corrupted test location
50 D4 0767 CLRL RO : SEND A WARNING TO THE SUPERVISOR
04 0769 RET : TERMINATE TEST
53 D4 076A 1121 37%: CLRL R3 : Get expected data
55 54 53 CD 076C 1122 XORL3 R3,R4,R5 ; Check that memory was not modified
25 13 0770 1123 BEQL 40% ; Branch if ok
0772 1124 $DS_ERRHARD_S .20 ,CONTROL, -
0772 1125 PRINT _GENERAL.#24,- : Report the error
0772 1126 #FMT _ECC_4,R3,R4,R5 :
55 DD 0772 PUSHL RS
54 DD 0774 PUSHL R4
53 DD 0776 PUSHL R3
00000000 °"8BF DD 0778 PUSHL #FMT _ECC_4
04 DD 077€ PUSHL 24
00000000 EF DF 0780 PUSHAL PRINT_GENERAL
00000000 EF DF 0786 PUSHAL CONTROL .
00 DD 078C PUSHL 20
03 DD 078E PUSHL SSER
0790 ::: TEST 5, SUBTEST &6, ERROR 3
00000000 °9F 09 FB 06790 CALLS 2$3M, 32DSSERRHARD
0797 1127 40%: $DS_CKLOOP 10% : Scope loop?
00000000 " 9F FEC7 CF FA 0797 CALLG 108, a#DSS$CKLOOP .
56 00000000°EF 04 CD O07A0 1128 XORL3 #4 ,BUS_ERR_REG,Ré ;: Get xor of expected and received
29 13 07A8 1129 BEQL 50% : Branch if Expected = Received
07AA 1130 $DS_ERRHARD_S .20 ,CPU, -
07AA 1131 PRINT _GENERAL,#4,- ;: No. Report the error
07AA 1132 #FMT _CPU_2,#4 ,BUS_ERR_REG,R6 :
56 DD 07AA PUSHL Ré
00000000 EF DD 07AC PUSHL BUS_ERR_REG
04 DD 07B2 PUSHL 14
00000000 °'8F DD 07B4 PUSHL #FMT_CPU_2
04 DD 07BA PUSHL 24
00000000 EF DF 07BC PUSHAL PRINT_GENERAL
00000000 EF DF 07C2 PUSHAL CPU
00 DD 07C8 PUSHL 20
04 DD 07CA PUSHL #$ER
07CC ::: TEST 5, SUBTEST 6. ERROR 4
00000000°9F 09 FB 07CC CALLS #$8M, asDSSERRHARD
07D3 1133 50%: $DS _CKLOOP 10$ : Scope loop?
00000000 °9F FESB CF FA 07D3 CALLG 108, a#sDSSCKLOOP
07DC 1134 $DS_ENDSUB
07DC T5_S6_X:
00000000 " 9F 0000003C EF FA 07DC CALLG $S$. a#DSSENDSUB
07¢7 1135 $DS_BGNSUB

A2

A2
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TEST §:

07€7
07€7
07F2
07F2
07F2
07F2
07F2
DE O07F2

07FD
DO 07FfD
0804
CB 080B
C8 0814
D0 081C
DO 0823
082A
D4 0832
DE 0838
DO 0843
084A
D0 0852
0859

FA

Ce 0861
DE 0869
CB 0870
D0 0879
DO 0880
0887
D4 088F
DE 0895
D0 0BA0D
C8 08A7
DO 08AF
08B6
DE 08BE
08C5
CB 08C7
C8 08CF
CB 08Dé6
08DE
13 08E2
08E4
08E4
08E4
08E4
08E6
08ES8
DD O0BEA
08F0
DF 08F2
DF 08F8
08FE

{Z-ECKAM-3.2 TEST 5: ECC LOGIC TEST

ECKAM
03-02

00000000°9F 00000048 'EF

00000000°EF  000007FDEF

62 E0000000 BF

50 00000000 EF

04 A2 50 000001FF BF

04 A2 0A000000 8F

00000000 'EF 03

50 00000000 EF

04 A2 02000000 BF

00000000 EF

00000000°EF 00000859 'EF

00000000°EF 01

04 A2 0C000000 8F

54 00000000°EF

04 A2 0C000000 8F

04 A2 0A000000 BF

50 00000000 EF

04 A2 50 000001FF BF

00000000 EF 03

50 00000000 EF

04 A2 02000000 8F

00000000 °EF

00000000 EF 000008B6 'EF

00000000 EF 01

04 A2 0C000000 8F

54 00000000'EF

04 A2 0C000000 8F

50 00000000‘%;

53 50 000001FF BF

53 C0000000 BF

54 62 1F0001FF BF

55 54 53

25

55

54

53

00000000 8F

04

00000000 EF

00000000 "EF

00

01

00000000 °9F 09

00000000 9F

FEFO CF

0900
0902
FB 0902
0909
0909

ECC LOGIC TeST

15_57::

Part 7

MOVAL

$: MOVL
MOVAL
BICL3
BISL
MOVL
MOVL
BICL
CLRL
MOVAL
MOVL
BISL
MOVL
BICL
BISL
MOVAL
BICL3
MOVL
MOVL
BICL
CLRL
MOVAL
MOVL
BISL
MOVL
BICL
MOVAL
CLRL
BICL3
BISL
BICL3
XORL3
BEQL

— N
[=X

20%:

30%:

O S N o E l e I T rren
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$DS_ERRHARD_S

B 10
13-MAY-1987
23-JAN-19
23-JAN-19

CALLG  $S%, a#DS$

5% ,UNX_UNC_PC

#AXE0000000,CSRO(R
TEMP ,RO

#AX1FF ,R0,CSR1(R2)
sPM!EDM ,CSR1(R2)
#23,TEMP

TEMP ,R0

2EDM ,CSR1(R2)

TEMP

208 ,RETURN _PC

#1 EXP_UNC_ERR
sPM!DCM,CSR1(R2)
TEMP ,R4
#sPM!DCM,CSR1(R2)
#PMIEDM,CSR1(R2)
TEMP1 RO

#AX1FF ,R0,CSR1(R2)
#£3,TEMP]

TEMP1,RO
#EDM,CSR1(R2)
TEMP]

308 .RETURN_PC

#1 ,EXP_UNC_ERR
sPM!DCM,CSR1(R2)
TEMP] ,R4
sPM!DCM,CSR1(R2)
TEMP RO

R3

#AX1FF ,RO0,R3
sUCE!UCEIL ,R3
#AX1FO0001FF ,CSRO(R
R3,R4,RS

40%

.20 ,CONTRO

PRINT _GENERAL , 24, -

[0 0 Jo o)
~~J

BGNSUB

Check that the contro!ler reports uncorrectable error,

2)

2),R4

L.-

F
14:3
14:2
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info lost properly.
Save PC for UNEX UNCORRECTABLE ERROR A7

Cleanup the controller

Get address of location to write
Put page address into CSRI

Turn on ECC disable mode

Write a location in memory

Read it

Turn off ECC disable mode

Corrupt two bits of the word

Set up the return PC

Indicate uncorrectable err expected
Turn on page mode/diag check mode
Read the location

Turn off page mode/diag check mode
Turn on ECC disable mode

Get an address in another page

And put page address into pm address
WHrite a location in another page
Read it

Turn off ECC disable mode

Simulate another doublie-bit error
Set up return PC

Indicate uncorrectable err expected
Turn on page mode/diag check mode
Read the corrupted word

Turn off page mode/diag check mode
Get previously corrupted address
Clear expected results register
Mask all put page address

Expect UCE and info lost tlags

Get CSRO, masking syndrome bits M2
Expected = received?

Branch if so

; Report the error

sFMT_ECC_7 ,R3,R4,R5

PUSHL R5
PUSHL R4
PUSHL R3
PUSHL sFMT _ECC_7
PUSHL 24
PUSHAL PRINT_GENERAL
PUSHAL CONTROL
PUSHL 20
PUSHL 2$ER
::: TEST 5, SUBTEST 7, ERROR 1
CALLS s$%M, 3#DSSERRHARD
1178 40%: $DS_CKLOOP 10% : Scope loop?
CALLG 108, a#DSSCKLOOP

(8)




I7-ECKAM-3.2
ECKAM
03-02

00000000 °9F

00000000 °9F

00
00000000 EF
04 A2

04 A2

29 00

00
0000000

00

TEST 5: ECC LOGIC TEST
MEMORY SUBSYSTEM TESTS

C 10
13-MAY-1987 Fi
23-JAN-1987 14:30

TEST 5: ECC LOGIC TEST 23-JAN-1987 14:29
0912 1179 ; CLRL CSR1(R2) :
0912 1180 $DS_ENDSUB
0912 T5_S7_X:
00000048 "EF FA 0912 CALLG $S5%, a#sDSSENDSUB
091D 1181 $DS_BGNSUB
091D T5_98::
00000054 'EF FA 091D CALLG $S58. a#DS$BGNSUB
0928 1182 ;
0928 1183 ; Part 8
0928 1184 ;
0928 1185 ; Check that the controller will interrupt
0928 1186 ;
0000093EEF DE 0928 1187 MOVAL 5%.UNX_UNC_PC :
000009A0 'EF DE 0933 1188 MOVAL 15%$ ,RETURN_PC
093E 1189 5%:
E0000000 S8F DO 093E 1190 10%: MOVL #~XE0000000,CSRO(R2) :
00000000 'EF DE 0945 1191 MOVAL TEMP,RO :
000001FF BF CB 094C 1192 BICL3 #AX1FF ,R0,CSR1(R2) :
0A000000 8F CB8 0955 1193 BISL #PMIEDM,CSR1(R2) :
000000 EF 01 DO 095D 1194 MOVL 21, TEMP :
00000000 'EF D5 0964 1195 TSTL TEMP :
02000000 8BF CA D096A 1196 BICL 2EDM ,CSR1(R2) :
00000000 'EF D4 0972 1197 CLRL TEMP ;
000000 °EF 01 DO 0978 1198 MOVL #1 ,EXP_COR_ERR
00000101 8F DO O097F 1199 MOVL #AX101,EXP_UNC_ERR
10000000 8F C8 098A 1200 BISL #ERCE ,CSR1(R2)
0C000000 8F C8 0992 1201 BISL2 #PM!DCM,CSR1(R2) H
00000000 EF D5 099A 1202 TSTL TEMP :
000000 EF 00 E4 O09A0 1203 15%: BBSC 20 ,EXP_UNC_ERR,17% :
0948 1204 $DS_ERRHARD_S .20 ,ALLMOD, -
09A8 1205 CORRUPT_TEST_LOC, -
09A8 1206 2TEMP
00000000 "8BF DD 09A8 PUSHL STEMP
00000000 'EF DF 09AE PUSHAL CORRUPT_TEST_LOC
00000000 'EF DF 09B4 PUSHAL ALLMOD
00 DD 09BA PUSHL 20
01 DD 09BC PUSHL #3ER
09BE :::; TEST 5, SUBTEST 8, ERROR 1
000000 °9F 05 FB 09BE CALLS #$8M, asDSSERRHARD
09C5 1207 $DS_CKLOOP 10%
0°9F FF75 CF FA 09C5 CALLG 108, asDS$CKLOOP
09CE 1208 $DS_ABORT TEST :
50 D4 09CE CLRL RO :
04 09D0 RET :
00000000 EF 95 09D1 1209 17%: 7STB EXP_COR_ERR :
1F 13 09D7 1210 BEQL 209
09D9 1211 $DS_ERRHARD_S ,#0 ,CONTROL, -
09D9 1212 PRINT _GENERAL,#1,
09D9 1213 #FMT _ECC_14 :
00000000 "8F DD 09D9 PUSHL #FMT _ECC_14
01 DD 09DF PUSHL 21
00000000 EF DF 09E1} PUSHAL PRINT_GENERAL
00000000 'EF DF 09E7 PUSHAL CONTROL
00 DD 09ED PUSHL 20
02 DD O09EF PUSHL #$ER
09F1 ;:: TEST 5, SUBTEST 8, ERROR 2
000000 °9F 06 FB  09F1 CALLS #98%M, 3sDSSERRHARD

;: Enable single bit error

ti
: SEND A WARNING TO THE SUPERVISOR

che | Frame C10 Sequence 119
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Clear CSR no. 1

on single bit error.

32
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D2

A2
A2
A2
A2
A2

Save PC for UNEX UNCORRECTABLE ERROR A7

Cleanup the controller

Get address of location to write
And put address into pm address
Turn on ECC disable mode

Write the test location

Read it

Turn off ECC disable mode
Simulate a single bit failure

;: Indicate correctable error expected

interrupt
Turn on page mode/diag check mode

: Read the corrupted word

Branch if no double bit

Abort test corrupted test location

TERMINATE TEST

Check if interrupt occurred
: Branch if it did
;: Report the error

A2
A2
A2

A2
A2

A2




MEMORY SUBSYSTEM TESTS

TEST 5

FA

FA

FA

DE
DE

DO
CB

DE
CB
c8
DO
D5
CA
D4
DO
c8
D5
CA
£E4

DD
DF
DF
DD
DD

FB
FA

D4
04
CB
CD
13

DD
DD

09F8
09F8
0A01
NAO1
0A01
0A0C
0A0C
0AOC
0A17
0Al17
0A17
0A17
0A17
0A17
0A17
0A22
0A2D
0A2D
0A34
0A3C
0A3C
0A43
0A4C
0A54
0ASB
0A61
0A69
0A&F
0A7A
0A82
0AB8
0A90
0A98
CA98
0A98
0A98
0AYE
0AA4
OAAA
0AAC
0AAE
CAAE
0ABS
0ABS
0ABE
0ABE
0ACO
0AC1
0AC?
0ACD
0ACF
0ACF
0ACF
0ACF
0AD1

Z7-ECKANM-3.2 TEST 5: ECC LOGIC TEST

ECKAM
03-02

00000000°9F FF42 CF

00000000°9F 00000054 'EF

00000000 °9F 00000060 "EF

00000000 EF 00000A2D 'EF

00000000 EF 00000AB8° EF

62 E0000000 BF

54 62 FFOOOIFF BF

50 00000000 'EF

04 A2 50 000001FF BF

04 A2 0A000000 BF

00000000 EF 01

00000000 EF

04 A2 02000000 BF

00000000 "EF

00000000 EF 00000101 8F

04 A2 0C000000 BF

00000000 EF

04 A2 0C000000 BF

29 00000000 EF 00

00000000 °8F

00000000 EF

00000000 EF

00

01

00000000°9F 05

00000000°9F FF74 CF

50

53 62 DFOOO01FF BF

55 54 53

25

55

53

54

00000000 "8F

DD
DD

0AD3
0ADS

ECC LOGIC TEST

1214
1215

1216

NN N NN =t ot s

NN
N
W=~ OV~

b e e o b bk b e e fed b b
NN N
NN
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1244
1245
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208 : $DS_CKXLOOP 10% : Scope loop? A2
CALLG 108, asDSS$CKLOOP
$DS_ENDSUB : A2
T5_58_X:
CALLG $S$. a#DSSENDSUB
$DS _BGNSUB : A2
T5_S9::
CALLG $5%. 3#DS$BGNSUB A2
;: Part 9 A2
: A2
; Check that inhibiting single bit error reporting also inhibits the setting A2
: of bits <29> and <23:9> in CSRO. 2%
MOVAL 5% ,UNX_UNC_PC : Save PC for UNEX UNCORRECTABLE ERROR A7
5 MOVAL 15% ,RETURN_PC
10$: MOVL #AXE0000000,CSRO(R2) ;: Cleanup the controller
BICL3 #AC<AX00FFFEOO>,CSRO(R2) ,R4 ; Read and save current error A2
; address bits in CSRO A2
MOVAL TEMP,RO ;: Get address of test location A2
BICL3 #AX1FF ,R0,CSR1(R2) ; Put page address into pm address A2
BISL sPMIEDM,CSR1(R2) : Turn on ECC disable mode A2
MOVL 21 ,TEMP ; Hrite test pattern into memory A2
TSTL TEMP : Read it A2
BICL #EDM,CSR1(R2) ;: Turn off ECC disable mode A2
CLRL TEMP ; Change pattern in memory A2
MOVL #AX101 ,EXP_UNC_ERR
BISL #PM!DCM,CSR1(R2) ; Turn on diagnostic check mode A2 M
TSTL TEMP : Read the test location A2
15%: BICL #PM!DCM,.CSR1(R2) : Turn off check mode A2
BBSC #0 ,EXP_UNC_ERR,17%$ ; Branch if no double bit
$DS_ERRHARD_S ,#0 ,ALLMOD, -
CORRUPT _TEST_LOC,
STEMP
PUSHL STEMP
PUSHAL CORRUPT_TEST_LOC
PUSHAL ALLMOD
PUSHL 20
PUSHL #S$ER
::: TEST 5, SUBTEST 9, ERROR 1
CALLS #38M, 3sDSSERRHARD
$DS _CKLOOP 10$
CALLG 108, asDSSCKLOOP
$DS_ABORT TEST ; Abort test corrupted test locatian
CLRL RO : SEND A WARNING TO THE SUPERVISOR
RET : TERMINATE TEST
17%: BICL3 #ArC<CE!'AXO00FFFEOQOD>,CSRO(R2),R3 ; Read CSRO bits <¢29»>,¢<23:9> A2
X0RL3 R3,R4,.R5 : Are the bits correct? A2
BEQL 209 : Branch if yes A2
$DS_ERRHARD_S ,#0 ,CONTROL, -
PRINT _GENERAL ,24,- ; Report the error
#FMT _ECC_13,R4,R3,R5 : A2
PUSHL R5
PUSHL R3
PUSHL R4
PUSHL sFMT _ECC_13
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A2

A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
A2
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04 DD OADB PUSHL 84
00000000 °EF DF 0ADD PUSHAL PRINT_GENERAL
00000000 "'EF DF 0AE3 PUSHAL CONTROL
00 DD OAE9 PUSHL 20
02 DD O0AEB PUSHL #$ER
0AED ::: TEST 5, SUBTEST 9, ERROR 2
00000000 9F 09 FB JAED CALLS s$$M, asDSSERRHARD
0AF4 1252 20%: $DS_CKLOOP 10$ ;: Scope loop?
00000000 °9F FF35 CF FA O0AF4 CALLG 108, asDS$CKLOOP
0AFD 1253 $DS_ENDSUB
0AFD T5_59 _X:
00000000 9F 00000060 EF FA 0AFD CALLG $S$. a#DSSENDSUB
0B08 1254 $DS_BGNSUB
0B08 T5_S10::
00000000 9F 0000006C "EF FA 0BoO8 CALLG $S$, asDSSBGNSUB
0B13 1255 ;
0B13 1256 ; Part 10
0B13 1257 ;
0B13 1258 ; Check ali combinations of two bits stuck at one or zero ('n a field of zero's
gg}g {ggg ;: and one’'s) cause a double bit error.
00000000 EF 00000B1E'EF DE gglg 1%2% - MOVAL 2% ,UNX_UNC_PC ; Save PC for UNEX UNCORRECTABLE ERROR A7
1 1 :
50 00000000 'EF DE OBIE 1243 MOVAL TEMP ,RO ; Get address fo test location
04 A2 50 000001FF 8F CB 0B25 1264 BICL3 #AX1FF ,R0,CSR1(R2) ; Put page address in pm address
56 01 D0 O0B2E 1265 MOVL 21 ,R6 ;: Initialize one pattern
59 D4 0B31 1266 CLRL R9 : Setup a counter
57 01 DO 0B33 1267 5%: MOVL 21 ,R7 : Initialize the second pattern
58 D4 0B334 1268 CLRL R8 ; Setup a counter
57 56 D1 0B38 1269 10%: CMPL R6.R7 ;: Does patternl = pattern2?
03 12 0B3B 127¢ BNEQ 15% ;: Branch if no otherwise
0096 31 0B3D 1271 BRHW 40% : Skip this itteration
04 A2 0A000000 8F C8 0B40 1272 15%: BISL #PM!'EDM,CSR1(R2) ;: Set ECC disable mode
00000000 °EF 57 56 C9 0B48 1273 BISL3 R6.R7,TEMP : Put pattern in test !ocation
00000000 'EF D5 0BS5S0 1274 TSTL TEMP ;: Read it
04 A2 02000000 BF CA 0B56 1275 BICL 2EDM ,CSR1(R2) : Enable ECC
00000000 °'EF D4 O0BSE 1276 CLRL TEMP ;: Change pattern to force error
00000000 °EF 01 DO 0Bs4 1277 MOVL 21 ,EXP_UNC_ERR : Set expected error fla
00000000 "EF 00000BB4EF DE 0B&6B 1278 MOVAL 208 ,RETURN_PC ; Set return pc for machine check
04 A2 0C000000 BF C8 0B76 1279 BISL sPM!DCM,CSR1(R2) ; Set diagnostic check mode
00000000 EF D5 OB7E 1280 TSTL TEMP ; Force the double bit error
04 A2 0C000000 8F CA 0B84 1281 20%: BICL sPMIDCM,CSR1(R2) ; Clear diagnostic check mode
54 62 JFFFFFFF 8F CB 0B8C 1282 BICL3 #~CUCE ,CSRO(R2) R4 ; Read UCE bit in CSRO
53 80000000 8F D0 0B94 1283 MOVL #sUCE ,R3 : Get expected data
55 54 53 CD 0B9B 1284 XORL3 R3.R4,R5 ;: Expected = Received?
25 13 O0B9F 1285 BEQL 30% : Branch if yes
0BA1 1286 $DS_ERRHARD S .#0 ,CONTROL , -
0BA1 1287 PRINT _GENERAL ,#24,- ; Report the error
0BA1 1288 #FMT _ECC_5,R3,R4,RS
55 DD 0BAl PUSHL RS
54 DD 0BA3 PUSHL R4
53 DD 0BAS PUSHL R3
00000000 "8F DD O0BA? PUSHL sFMT _ECC_5
04 DD 0BAD PUSHL 84
00000000 EF DF O0BAF PUSHAL PRINT_GENERAL
00000000 EF DF 0BB5S PUSHAL CONTROL
00 DD 0BBB PUSHL 20




22-EC
ECKAM
03-02

KAM-3.2

00
62

0000000

FFa

50
04 A2 50
56

57

04 A2
0000000
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00000000 EF
00
00000000 EF
04 A2
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0000000
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TEST 5: ECC LOGIC TEST 23-JAN-1987 14:29:55 [(ZECCHINO.ECKAMIECKAM1 _MAR:S6 (8)
01 DD 0BBD PUSHL 2$ER
0BBF ;33 TEST 5, SUBTEST 10, ERROR 1
000000 °9F 09 F8 O0BBF CALLS 738M, asDSSERRHARD
€E0000000 BF D0 O0BCé 1289 30%: MOVL #AXE0000000,CSRO(R2) ;: Cleanup the contro!ller A2
0BCD 1290 $DS_CKLOOP 15% ; Scope loop? A2
0°'9F FF6F CF FA O0BCD CALLG 158, a#DS$CKLOOP
57 57 01 9C O0BDé6 1291 40%: ROTL 21,R7,R7 : Shift pattern2 A2
8 58 01 1F F1 O0BDA 1292 ACBL #31,#1,R8,108 : Do for 31 patterns A2
56 56 01 9C OBEO 1293 ROTL 21 ,R6,R6 : Shift patternl A2
9 59 01 1F F1 O0BE4 1294 ACBL £31,#1,R9,5% ;: Do for 31 patterns A2
0BEA 1295 ;
O0BEA 1296 ;: Check two zero's in a field of one's
O0BEA 1297 ;
00000000 "EF DE OBEA 1298 MOVAL TEMP RO ; Get address fo test location A2
000001FF 8F CB O0BF1 1299 BICL3 2~AX1FF ,R0,CSR1(R2) ; Put page address in pm address A2
FFFFFFFE BF D0 OBFA 1300 MOVL 2-2,R6 : Initialize one pattern A2
59 D4 0C01 1301 CLRL R9 ; Setup a counter A2
FFFFFFFE BF DO 0C03 1302 50%: MOVL 2-2,R7 : Initialize the second pattern A2
58 D4 OCOA 1303 CLRL RS ; Setup a counter A2
57 56 D1 0COC 1304 100$: CMPL R6,R7 : Does patternl = pattern2? A2
03 12 O0COF 1305 BNEQ 1508 ; Branch if no otherwise A2
009E 31 0C11 1306 BRH 400% : Skip this itteration A2
0A000000 8BF C8 0C14 1307 150%: BISL #PMIEDM,CSR1(R2) ;: Set ECC disable mode A2
5A 56 D2 0Ci1C 1308 MCOML R6,R10 ;: Get compliment of first pattern A2
0°EF 57 5A CB O0C1F 1309 BICL3 R10,R7,TEMP ; Put pattern in test location A2
00000000'EF D5 0C27 1310 TSTL TEMP : Read it A2
02000000 B8F CA 0C2D 1311 BICL #EDM,CSR1(R2) ;: Enable ECC A2
FFFFFFFF B8F D0 0C35 1312 MOVL 2-1,TEMP ; Change pattern to force error A2
000000 EF 01 D0 o0C40 1313 MOVL 21 ,EXP_UNC_ERR ; Set expected error fla A2
00000C60'EF DE 0C47 1314 MOVAL 2008 ,RETURN_PC : Set return pc for machine check A2
0C000000 BF C8 0C52 1315 BISL #PM!DCM,CSR1(R2) : Set diagnostic check mode A2
00000000 EF D5 O0C5A 1316 TSTL TEMP ; Force the double bit error A2
0C000000 BF CA 0C60 1317 200$: BICL sPM!DCM ,CSR1(R2) ; Clear diagnostic check mode A2
JFFFFFFF B8F CB 0Cé8 1318 BICL3 #ACUCE ,CSRO(R2) ,R4 ;: Read UCE bit in CSRO A2
80000000 BF D0 0C70 1319 MOVL sUCE ,R3 : Get expected data A2
55 54 53 €D 0C77 1320 XORL3 R3,.R4,R5 ; Expected = Received? A2
25 13 0C7B 1321 BEQL 3008 ; Branch if yes A2
0C7D 1322 $DS_ERRHARD_S ,#0 ,CONTROL, -
0C7D 1323 PRINT _GENERAL,#4,- : Report the errar
0C7D 1324 #sFMT_ECC_5.R3,R4,R5S ; A2
55 DD 0C7D PUSHL R5
54 DD O0C7F PUSHL R4
53 DD 0C81 PUSHL R3
00000000 "8F DD 0C83 PUSHL #FMT _ECC_5
04 DD 0C89 PUSHL 24
00000000"EF DF o0C8B PUSHAL PRINT_GENERAL
00000000 EF DF 0C91 PUSHAL CONTROL
00 DD 0C97 PUSHL 20
02 DD 0C99 PUSHL £SER
0C9B ;33 TEST 5, SUBTEST 10, ERROR 2
000000 9F 09 FB 0C9B CALLS f$3M, asDSSERRHARD
E0000000 8F D0 0CA2 1325 300%: MOVL #AXEQ000000,CSRO(R2) ;: Cleanup the controller A2
0CA9 1326 $DS_CKLOOP 150% : Scope loop? A2
0°9F FF&7 CF FA O0CA9 CALLG 150%, asDS$CKLOOP
57 57 01 9C 0CB2 1327 400$: ROTL #1,.R7.,R7 : Shift pattern2 A2
0 58 01 1F F1 0CB& 1328 ACBL 231,21 ,R8,100% : Do for 31 patterns A2
56 56 01 9C 0CBC 1329 ROTL #1,R6.R6 ;: Shift patternl A2
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FF3D 59 01 1F F1 0CCO0 1330 ACBL 231,#1,R9,50% ;: Do for 31 patterns A2
0CCé6 1331 $DS_ENDSUB : A2
0CCé T5_510_X:
00000000 ' 9F 0000006C EF FA 0CCé CALLG $S$. asDSSENDSUB
0CD1 1332 $DS _BGNSUB : A2
0CD1 T5_S11::
00000000 °9F 00000078 EF FA 0CD1 CALLG $S$, a#DS$SBGNSUB
0CDC 1333 ;
0CDC 1334 ; Part 11
0CDC 1335 ;
OCDC 1336 ; Check that failures in the check bits cause single bit errors and that the
0CDC 1337 ; syndrome is correct.
0CDC 1338 ;
00000000 ‘EF 00000CF2° EF DE 0CDC 1339 MOVAL 5% .UNX_UNC PC ;: Save PC for UNEX UNCORRECTABLE ERRQOR A7
00000000 EF 00000D43EF DE O0CE7 1340 MOVAL 158 ,RETURN_PC
0CF2 1341 5%:
50 00000000 EF DE O0CF2 1342 MOVAL TEMP,RO ;: Get address of test location A2
56 01 D0 OCF9 1343 MOVL #1,R6 : Initialize a counter and check bit A2
0CFC 1344 ; pattern. A2
04 A2 50 000001FF BF CB OCFC 1345 BICL3 #AX1FF ,R0,CSR1(R2) : Put page address into pm address A2
62 E0000000 BF DO 0DO05 1346 10$: MOVL sAXEQ0000000,CSRO(R2) : Cleanup the controller
00000000 EF 01101010 8F DO 0DOC 1347 MOVL #22X01101010,TEMP : Load data pattern into test location A2
0D17 1348 ;: whose check b’ ts are all zero A2
04 A2 0000007F BF CA O0D17 1349 BICL #AX7F ,CSR1(R2) ; Clear diagnostic check bits A2
04 A2 56 C8 OD1F 1350 BISL R6.CSR1(R2) : Load test pattern into check bits A2
00000000 'EF 01 DO 0D23 1351 MOVL 7] ,EXP_COR_ERR : Setup to catch interrupt A2 M
00000000 °EF 00000101 BF D0 0D2A 1352 MOVL #AX101,EXP_UNC _ERR
04 A2 1C000000 8BF C8 0D35 1353 BISL PERCE!PM!DCM,CSR1(R2) ; Set diagnostic check mode A2
00000000 EF DS 0D3D 1354 TSTL TEMP : Force single bit error A2
04 A2 0C000000 8F CA 0D43 1355 15%: BICL #PM!DCM,CSR1(R2) ; Clear diagnostic check mode A2
28 00000000 €EF 00 E4 0D4B 1356 BBSC 20 ,EXP_UNC_ERR,17% : Branch if no doublie bit
0D53 1357 $DS_ERRHARD_S .20 ,ALLMOD, -
0D53 1358 CORRUPT _TEST _LOC, -
0D53 1359 sTEMP
00000000 °8F DD 0D53 PUSHL sTEMP
00000000 "EF DF 0D59 PUSHAL CORRUPT_TEST_LOC
00000000 EF DF 0DS5SF PUSHAL ALLMOD
00 DD 0Dé5 PUSHL 20
01 DD 0Dé&7 PUSHL PSER
0D69 ::: TEST 5, SUBTEST 11, ERROR 1
00000000 9F 05 FB 0Dé&9 CALLS s$8M, a2DSSERRHARD
0D70 1360 $DS_CKLOOP 10%
00000000 9F 92 AF FA 0D70 CALLG 108, a#sDS$CKLOOP
0D78 1361 $DS _ABORT TEST : Abort test corrupted test location
50 D4 0D78 CLRL RO : SEND A WARNING TO THE SUPERVISOR
04 O0D7A RET : TERMINATE TEST
54 62 DFFFFFB0 BF CB 0D7B 1362 17%: BICL3 #AC<CE!'AX7F>,CSRO(R2),R4 ; Read syndrome and CE bit A2
53 20000000 8BF D0 0D83 1343 MOVL #2CE ,R3 : Create expected data A2
53 56 C8 O0DBA 1344 BISL R6,R3 ... A2
55 54 53 CD 0D8BD 1365 XORL3 R3,R4,RS : Expected - Received? A2
25 13 0D91 1366 BEQL 209 ;: Branch if yes A2
0D93 1367 $DS_ERRHARD_S ,80 ,CONTROL , -
0D93 1368 PRINT_GENERAL ,#4,- : Report the error
0D93 1349 sFMT _ECC_2,R3,R4,R5 : A2
55 DD 0D93 PUSHL RS
54 DD 0D95 PUSHL R4
53 DD 0D97 PUSHL R3
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00000000 '8BF DD 0D99 PUSHL #FMT_ECC_2
04 DD OD9F PUSHL 24
00000000 'EF DF 0DA1 PUSHAL PRINT_GENERAL
00000000 "EF DF O0DA7 PUSHAL CONTROL
00 0D O0DAD PUSHL 20
02 DD ODAF PUSHL #$ER
0DB1 ::: TEST 5, SUBTEST 11, ERROR 2
00000000 "'9F 09 FB 0DB1 CALLS s$%M, a#DSSERRHARD
0DB8 1370 20$: $DS_CKLOOP 109 : Scope loop? A2
00000000 9F FF49 CF FA 0DBS CALLG 108, a#DS$CKLOOP
56 56 01 9C 0DC1 131 ROTL 1 ,R6,R6 ;: Select the next pattern A2
56 95 0DC5 1372 TSTB R& : A2
03 19 0DC7 1373 BLSS 25% ; Done when b't 7 sets A2
FF39 31 0DC9 1374 BRHW 10% P ... A2
0DCC 1375
0DCC 1376 ;
0DCC 1377 ; Float a zero thru the check bits
0DCC 1378 ;
00000000 EF 00000DD7'EF DE ODCC 1379 25%: MOVAL 27% ,UNX_UNC _PC
50 00000000 'EF DE 0DD7 1380 27%: MOVAL TEMP,RO : Get address of test location A2
56 FFFFFFFE BF D0 ODDE 1381 MOVL 2-2.Ré ;: Init'alize a counter and check bit A2
0DES 1382 ; pattern. A2
04 A2 50 000001FF BF CB ODE5S 1383 BICL3 #AX1FF,R0,CSR1(R2) ; Put page address into pm address A2
00000000 EF 00000E37'EF 9t ODEE 1384 MOVAB 35% ,RETURN_PC
62 E0000000 8F DO ODF9 1385 30%: MOVL #AXE0000000,CSRO(R2) : Cleanup the controller
00000000 EF 81101010 8F D0 O0EOO0 1386 MOVL #22XB81101010,TEMP ;: Load data pattern into test location A2
0E0B 1387 ;: whose check bits are all one A2
04 A2 0000007F BF CA (OEOB 1388 BICL #AX7F ,CSR1(R2) : Clear diagnost'c check bits A2
04 A2 56 88 O0E13 1389 BISB R6,.CSR1(R2) ;: Load test pattern into check bits A2
00000000 °EF 01 DO O0E17 1390 MOVL 21 ,EXP COR_ERR ;: Setup to catch interrupt A2 M
00000000 'EF 00000101 BF D0 O0EI1E 1391 MOVL #£2X101 ,EXP UNC_ERR
04 A2 1C000000 BF C8 0E29 1392 BISL PERCE!PM!DCM,CSR1(R2) ; Set diagnostic check mode A2 M
00000000 EF D5 O0E31 1393 TSTL TEMP ; Force single bit error A2
04 A2 0C000000 BF CA 0E37 1394 35%: BICL #PM!DCM,CSRI(R2) ; Clear diagnostic check mode A2
29 00000000 EF 00 E4 O0E3F 1395 BBSC 20 ,EXP _UNC_ERR.37% ; Branch if no doub e bit
0E47 1396 $DS_ERRHARD_S ,#0 ,ALLMOD, -
0E47 1397 CORRUPT _TEST _LOC., -
0E47 1398 STEMP
00000000 "8F DD 0e47 PUSHL STEMP
00000000 EF DF 0E4D PUSHAL CORRUPT_TEST LOC
00000000 "'EF DF 0€53 PUSHAL ALLMOD
00 DD 0ES5S9 PUSHL 20
03 DD (0ES5SB PUSHL #$ER
0ESD s:: TEST 5, SUBTEST 11, ERROR 3
00000000 °9F 05 FB 0ESD CALLS s$3$M, a#DSSERRHARD
0E64 1399 $DS CKLOOP 10$%
00000000 '9F FESD CF FA QE64 CALLG 108, asDSSCKLOOP
0E6D 1400 $DS _ABORT TEST : Abort test corrupted test locat on
50 D4 O0E6D CLRL RO : SEND A WARNING TO THE SUPERVISOR
04 OE6F RET : TERMINATE TEST
54 62 DFFFFFB0 BF CB O0E70 1401 37%: BICL3 #AC<CEtAX7F>,CSRO(R2),R4 ; Read syndrome and CE bit A2
53 56 D2 0€E78 1402 MCOML R6.R3 ;: Create expected data A2
53 20000000 8F C8 O0E7B 1403 BISL #CE ,R3 Do A2
55 54 53 CD O0EB2 1404 XO0RL3 R3,R4,RS ; Expected - Rece ved? A2
25 13 O0EB& 1405 BEQL 409 : Branch if yes A2
0EBB 1406 $DS_ERRHARD S , 20 ,CONTROL ,
0EBB 1407 PRINT _GENERAL ,#4,- : Report the error
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00000000 °9F

00000000 " 9F
56 56

00000000 °9F
50
00000000 °9F

09

FF48 CF

01
56
03
FF38

00000078"EF

01
6E
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110
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TEST 5:

DD
DD
DD
DD
DD
DF
DF
DD
DD

FB
FA
9C
95
14
3
FA
DO

FA
04

0E88
0EBB
0EBA
0e8C
0EBE
0E94
0E96
0E9C
0EA2
0EA4
0EAS
0EA6
0EAD
0EAD
0EB6
0EBA
0EBC
0EBE
0eC1
0EC
0EC]
0eCC
0ECC
0ECF
0ECF
0ED6
0ED7

1408

1416

ECC LOGIC TEST

PUSHL
PUSHL
PUSHL
PUSHL
PUSHL
PUSHAL
PUSHAL
PUSHL
PUSHL
CALLS
$DS_CKLOOP
CALLG
ROTL

TSTB R6
BGTR 45%
BRHW 30%
$DS_ENDSUB

CALLG
$DS ENDTEST

MOVL
TEST_005 X::
CALLG
RET
$DS PAGE

13-MAY-1987

TEST 5, SUBTEST 11,

21 ,R6,R6

Fiche 1 Frame 110
23-JAN-1987 14:30:50
23-JAN-1987 14:29:55

#$FMT_ECC_2,R3,R4,R5

VAX/VMS Macro V04-00

RS

R4

R3

#FMYT _ECC_2

24

PRINT_GENERAL

CONTROL

20

#3ER

ERROR 4

s$%M, a#DSSERRHARD

30% ;: Scope loop?

308, a#DS$CKLOOP
: Select the next pattern
: Done when bit 7 clears

$5%. asDSSENDSUB

#£1, RO : NORMAL EXIT

(SP), a#sDS$BREAK

: RETURN TO TEST SEQUENCER

(ZECCHINO.ECKAM]ECKAM] .MAR: 6

Sequence 125

Page

.
L)

A2

38
(8)
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A2
A2
A2
A2
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CSRO TEST
TEST_006, PAGE, NOKWRT

<DEFAULT ,ALL ,EXHAUSTIVE>

1 Frame J10 Sequence 126
VAX/VHS Macro V04-00 Page
[ZECCHINO.ECKAMIECKAM] .MAR ;6

SBTTL  TEST 6:;
.PSECT

$DS_BGNTEST

DATA_006:
TEST_006::

K R J

W W W WE TP WP Ve V2 WE NWe VW Ve Ve Ve W WP Gy Wy CWe WH G W VO Vs Ve Ve ®

T6_S1::
; Part 1

; Check that there are no stuck bits

5%:

7%:
10$:

.LONG 0 : TEST ARGUMENT TABLE TERMINATOR

.HWORD AMO : ENTRY MASK

Functional description:

This test, tests additional functions of CSR0O  that have not
previousiy been tested. This entire test was added in Version 01 02.

Test algorithm:

1. Check that there are no stuck bits in the error address field of
CSRO. This is done by forcing a single bit error in every page
(starting with the first free row above the Diagnostic Supervisor)
in all available memory and verifying the error address is correct.

2. Check that a double bit error overwites the error address and syndrome
of a single bit error. This is done by forcing a single bit error in
one page fol lowed by a double bit error in a differant page and
verifying the error address is that of the second page.

3. Check that the uncorrectable error bit in CSR0 cannot be cleared

if the Information Lost bit is set.

4. Check that the correctable and uncorrectable and information lost
bits can be cleared individually.

5. Check that CSRO dose not update when a single bit error is forced
with the double bit error flag already set.

MOVL #2CONTROLLER,R2 : Get memory controller address
$DS_BGNSUB
CALLG $S58. a#DS$BGNSUB

in the error address field of CSRO.

MOVAL 5% ,.UNX_UNC_PC : Save PC for UNEX UNCORRECTABLE ERROR A7
MOVAL 158 ,RETURN _PC

TSTL FREE _PAGE _P : Check if test should be performed

BNEQ 7% : Branch if memory to test

BRMW 6098 ;: Exit subtest

MOVL FREE _PAGE_P,TEMP ;: In"tialize the page address

BRHW 50% ; Check if memory available

MOVL #AXE0000000,CSRO(R2)

BISL3 #PM!EDM,TEMP ,CSR1(R2) ;: Put page address into pm address

;: and turn on ECC disable mode

39
(9)
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00000000°FF 01 DO 067 1466 MOVL #1,3aTEMP ; Initial data pattern into memory
00000000°FF D5 06E 1467 TSTL aTEMP ;: Read it
04 A2 02000000 8F CA 074 1468 BICL #EDM,CSR1(R2) ;: Clear ECC disable mode and enable
07C 1469 ; interrupt
00000000°FF D4 07C 1470 CLRL aTEMP ; Change pattern in memory
00000000 EF 01 DO 082 1471 MOVL 21 ,EXP_COR_ERR ;: Indicate expected interrupt M7
00000000 EF 00000101 BF DO 089 1472 MOVL #AX101,EXP_UNC_ERR : Set expect Uncorrectable Error
04 A2 1C000000 8BF c8 094 1473 BISL sERCE!PMIDCM,CSRI1(R2) : Set diagnostic check mode M3
00000000 °FF D5 09C 1474 TSTL aTEMP ; Cause single bit error
04 A2 0C000000 BF CA 0A2 1475 15%: BICL #PM!DCM,CSR1(R2) : Turn off dia 8 check mode
54 62 FFOOO1FF BF CB 0AA 1476 BICL3 IAC<AX00FFFE00> CSRO(R2) ,R4 ; Read CSRO masking error address
53 00000000 "EF DO 0B2 1477 MOVL TEMP ,R3 ; Get expected data
55 54 53 CD 0B 1478 XORL3 R3.R4.R5 : Expected = Received?
2E 13 0BD 1479 BEQGL 208 ;: Branch if yes
0BF 1480 $DS_ERRHARD_S .#0 ,CONTROL, -
0BF 1481 PRINT _GENERAL ,#4,- ; Report the error
BF 1482 sFMT _ECC_13,R3,R4.,R5
55 DD PUSHL RS
54 DD PUSHL R4
53 DD PUSHL R3
00000000 '8F DD PUSHL sFMT _ECC_13
04 DD PUSHL 24
00000000 'EF DF PUSHAL PRINT_GENERAL
00000000 EF DF PUSHAL CONTROL
00 DD PUSHL 20
01 DD PUSHL #$ER

::: TEST 6, SUBTEST 1, ERROR 1

00000000°9F 09 FB CALLS 3$SM, 3#DSSERRHARD

OO0 OOOOOOOO0OO0OO0O0OD OO OOOOOOOOO0OOOOO0O OO0 O0OOOOOO0O0OOOOOOOOOOODOOOOO O

0
0BF
0C1
0C3
0C5
0CB
0CD
0D3
0D9
0DB
0DD
0DD
0E4 1483 $DS_CKLOOP 108 ; Scope loop?
00000000 °9F FF6B CF FA 0E4 CALLG 108, asDSS$CKLOOP
00000000 °EF 00000200 BF Co 0ED 1484 20%: ADDL #AX200,TEMP ;: Increment the test address
00000000 EF 00000000 EF D1 0F8 1485 50%: CMPL TEMP ,MAXPFN ; At maximum page number yet?
03 14 103 1486 BGTR 608 ; Branch if YES
FF4B 31 105 1487 BRHW 10%
108 1488 60%: $DS_ENDSUB
108 Té6_S1_X:
00000000 '9F 00000084 "EF FA 108 CALLG $S%. asDSSENDSUB
113 1489 $DS_BGNSUB
113 T6_S2::
00000000 °9F 00000090 'EF FA 113 CALLG $S$. a#DS$BGNSUB
11€ 1490 ;
11€ 1491 ; Part 2
11€ 1492 ;
11€ 1493 ; Check that a double bit error will overwrite the error address and syndrome
I%E 1332 : of a single bit error.
1 1 :
00000000 EF 00000134 EF DE 11E 1496 MOVAL 5% ,UNX_UNC_PC ; Save PC for UNEX UNCORRECTABLE ERROR A7
00000000 EF 0000018E "EF DE 129 1497 MOVAL 158 . RETURN_PC
134 1498 5%:
62 E0000000 BF DO 134 1499 10%: MOVL #AXE0000000,CSRO(R2)
50 00000000 EF DE 13B 1500 MOVAL TEMP,RO ; Get address of single bit error
04 A2 50 000001FF BF CB 142 1501 BICL3 sAX1FF ,R0,CSR1(R2) : Put page address into CSR!
04 A2 0A000000 BF (o] 14B 1502 BISL sPMIEDM,CSR1(R2) : Set PM and disable ECC moue
00000000 EF 01 DO 153 1503 MOVL 21,TENMP : Put data pattern in memory
00000000 EF D5 15A 1504 TSTL TEMP : Read it
04 A2 02000000 8F CA 160 1505 BICL PEDM,CSR1(R2) : Enable ECC
00000000 "EF D4 168 1506 CLRL TEMP ;: Change pattern in memory
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04 A2 1C000000 8F C8 O016E 1507 BISL SERCE!PM!DCM,CSR1(R2) ;: Set diagnostic mode
00000000 °EF 01 D0 0176 1508 MOVL 21 ,EXP_COR_ERR ; Set expected error flag
00000000 EF 00000101 8F D0 017D 1509 MOVL #22X101 ,EXP_UNC_ERR ;: EXPECT UNCORRECTABLE ERROR
00000000 EF D5 0188 1510 TSTL TEMP ;: Force a single bit error
04 A2 04000000 8BF CA 018E 1511 15%: BICL #DCM,CSR1(R2) ; Clear diagnostic mode
29 00000000 EF 00 E4 0196 1512 BBSC 20 EXP_UNC_ERR,17$ : Branch if no uncorrectable error
019€ 1513 $DS _ERRHARD_S .20 ,ALLMOD, -
019E 1514 CORRUPT _TEST_LOC,#TEMP
00000000 *8F DD 019%9E PUSHL sTEMP
00000000 "EF DF 01A4 PUSHAL CORRUPT_TEST_LOC
00000000 EF DF 01AA PUSHAL ALLMOD
00 DD 01BO PUSHL 20
01 DD 01B2 PUSHL 2$ER
01B4 ::: TEST 6, SUBTEST 2, ERROR !
00000000 9F 05 FB 01B4 CALLS 28%M, a3sDSSERRHARD
01BB 1515 $DS_CKLOOQOP 10%
00000000 9F FF75 CF FA 01BB CALLG 108, 3#DSS$CKLOOP
01C4 1516 $DS _ABORT TEST : Abort test corrupted test location
50 D4 01C4 CLRL RO : SEND A WARNING TO THE SUPERVISOR
04 01Cé6 RET : TERMINATE TEST
51 00000000 EF DE 01C7 1517 17%: MOVAL TEMP1 ,R1 ;: Get address of double bit error
04 A2 51 000001FF BF CB O01CE 1518 BICL3 #AX1FF ,R1,CSR1(R2) : Put page address into CSR1
04 A2 0A000000 8F ce 01D7 1519 BISL sPM'EDM,CSR1(R2) ; Set ECC disable mode
00000000 EF 03 DO O01DF 1520 MOVL 23 ,TEMP] ;: Init the memory location
00000000 ‘EF D5 O1E6 1521 TSTL TEMP1 ; Read it
04 A2 02000000 8F CA 01EC 1522 BICL #EDM ,CSR1(R2) : Enable ECC
00000000 EF D4 01F4 1523 CLRL TEMP1 ; Change data in memory
00000000 EF 0000021AEF DE O01FA 1524 MOVAL 208 ,RETURN_PC ;: Setup return from machine check
00000000 EF 01 D0 0205 1525 MOVL #1 ,EXP_UNC_ERR : Set expected flag
04 A2 0C000000 8BF C8 020C 1526 BISL sPMIDCM,CSR1(R2) ; Enable diagnostic mode
00000000 EF D5 0214 1527 TSTL TEMP] ;: Force a double bit error
04 A2 0C000000 BF CA 021A 1528 20%: BICL sPMIDCM,CSR1(R2) ; Disable diagnostic mode
54 62 1F000180 BF CB 0222 1529 BICL3 #AX1F000180,CSRO(R2),R4 : Read and mask CSRO
51 00000000 °EF DE 022A 1530 MOVAL TEMP1,R1 : Generate expected data
53 51 000001FF BF CB 0231 1531 BICL3 #AX1FF ,R1,R3 P ...
53 A0000041 8F C8 0239 1532 BISL sUCE!CE!AX41,R3 P ...
55 54 53 CD 0240 1533 XORL3 R3,R4,R5 : Expected = Received?
25 13 0244 1534 BEAQL 308 : Branch if yes
0246 1535 $DS_ERRHARD_S .20 ,CONTROL , -
0246 1536 PRINT_GENERAL ,#24,- : Report the error
0246 1537 #FMT_ECC_13,R3,R4.,R5
55 DD 0244 PUSHL RS
54 DD 0248 PUSHL R4
53 DD 024A PUSHL R3
00000000 °8F DD 024C PUSHL #FMT _ECC_13
04 DD 0252 PUSHL 24
00000000 EF DF 0254 PUSHAL PRINT GENERAL
00000000 EF DF 025A PUSHAL CONTROL
00 DD 0260 PUSHL 20
02 DD 0262 PUSHL #SER
0264 ::: TEST 6, SUBTEST 2, ERROR 2
00000000 9F 09 FB 0264 CALLS #$$M, asDSSERRHARD
026B 1538 30%: $DS _CKLOOP 10% : Scope loop?
00000000 °9F FEC5 CF FA 026B CALLG 108, a#sDSSCKLOOP
0274 1539 $DS_ENDSUB
0274 T6_S2_X:
00000000 9F 00000090 EF FA 0274 CALLG $S%. asDSSENDSUB
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027F 1540 $DS_BGNSUB
027F T6_S3::
00000000 9F 0000009C'EF FA 027F CALLG $5¢, asDS$BGNSUB
028A 1541 ;
028A 1542 ; Part 3
028A 1543 ;
028A 1544 ; Check that the Uncorrectable Error bit in CSRO cannot be cleared if
ggg: }ggg ; the Information Lost bit is set.
00000000 EF 00000295"EF DE gggg }g:g 5 MOVAL 5% .UNX_UNC_PC ;: Save PC for UNEX UNCORRECTABLE ERROR A7
62 E0000000 8F D0 0295 1549 10$: MOVL #AXE0000000,CSRO(R2)
50 00000000 EF DE 029C 1550 MOVAL TEMP,RO ;: Get address of test location
04 A2 50 000001FF BF CB 02A3 1551 BICL3 #AX1FF ,R0,CSR1(R2) ; Put page address in pm address
04 A2 0A000000 BF C8 02AC 1552 BISL sPM'EDM,CSR1(R2) ;: Set ECC disable mode
00000000 'EF 03 D0 02B4 1553 MOVL 23 ,TEMP ;: Put initial pattern in memory
00000000 "EF D5 02BB 1554 TSTL TEMP ;: Read it
04 A2 02000000 8F CA 02C1 1555 BICL #EDM ,CSR1(R2) : Enable ECC
00000000 °'EF D4 02C9 1556 CLRL TEMP ;: Change pattern in memory
00000000 ‘EF 01 D0 02CF 1557 MOVL #1 ,EXP_UNC_ERR : Set expected error flag
00000000 'EF 000002EF "EF DE 02D6 1558 MOVAL 208 ,RETURN_PC ;: Set return pc from machine check
04 A2 0C000000 8F C8 02E1 1559 BISL sPM!DCM,CSR1(R2) ; Set diagnostic check mode
00000000 "EF D5 02E9 1560 TSTL TEMP ;: Force uncorrectable error
00000000 °EF 01 D0 02EF 1561 20$: MOVL 21 ,EXP_UNC_ERR :
00000000 'EF 00000342°EF DE 02F6 1562 MOVAL 308 .RETURN_PC ...
50 00000000 'EF DE 0301 1563 MOVAL TEMP1 ,RO : Get second test address
04 A2 50 000001FF BF CB 0308 1564 BICL3 #AX1FF ,R0,CSR1(R2) ; Put page address in pm address
04 A2 0A000000 8F C8 0311 1565 BISL #PMIEDM,CSR1(R2) : Disabte ECC
00000000 °EF 03 D0 0319 1566 MOVL 23 ,TEMPI ;: Write pattern to memory
00000000 EF D5 0320 15647 TSTL TEMP1 ;: Read it
04 A2 02000000 8F CA 0326 1568 BICL #EDM,.CSR1(R2) : Enable ECC
00000000 "EF D4 O032E 1569 CLRL TEMP1 ; CHange pattern
04 A2 0C000000 BF C8 0334 1570 BISL #PMIDCM,CSRI(R2) ; Enable diagnostic mode
00000000 EF DS 033C 1571 TSTL TEMP1 ;: Force second error
04 A2 0C000000 8F CA 0342 1572 30%: BICL sPMIDCM,CSR1(R2) ; Clear diagnostic check mode
62 80000000 BF DO 034A 1573 MOVL sUCE ,CSRO(R2) : Try and clear UCE bit in CSRO
54 62 3FFFFFFF BF CB 0351 1574 BICL3 #AC<UCEIL'UCE>,CSRO(R2),R4 ; Read error bits in CSRO
53 Co000000 BF DO 0359 1575 MOVL sUCEIL!UCE,R3 ;: Get expected data
55 54 53 CD 0360 1576 X0RL3 R3,R4,R5 ;: Expected = Received?
25 13 0364 1577 BEAQL 408 : Branch if yes
0366 1578 $DS_ERRHARD_S .20 ,CONTROL , -
0366 1579 PRINT_GENERAL,#4, - : Report the error
0366 1580 #FMT_ECC_13,R3,R4,R5
558 DD 0366 PUSHL RS
54 DD 0368 PUSHL R4
53 DD 036A PUSHL R3
00000000 °8F DD 036C PUSHL #FMT _ECC_13
04 DD 0372 PUSHL 24
00000000 EF DF 0374 PUSHAL PRINT_GENERAL
00000000 EF DF 037A PUSHAL CONTROL
00 DD 0380 PUSHL 20
01 DD 0382 PUSHL #S$ER
0384 ::: TEST 6, SUBTEST 3, ERROR 1
00000000 " 9F 09 FB 0384 CALLS 288M, 3#DSSERRHARD
038B 1581 40%: $DS _CKLOOP 108 ;: Scope loop?
00000000 9F FF056 CF FA 038B CALLG 108, asDSSCKLOOP
0394 1582 $DS_ENDSUB
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0394 T6_S3_X:
00000000 °9F 0000009C EF FA 0394 CALLG $S5%., asDSSENDSUB
039F 1583
039F 1584 $DS_BGNSUB
039F T6_S4::
00000000 9F 000000A8"EF FA 039F CALLG $S$. asDS$BGNSUB
03AA 1585 ;
03AA 1586 ; Part 4
03AA 1587 ;
gg:: %ggg : Check that the correctbale error bit clears.
00000000 °EF 000003COEF DE 03AA 1590 MOVAL 5% ,UNX_UNC_PC ; Save PC for UNEX UNCORRECTABLE ERROR A7
00000000 EF 0000041A°EF DE 03B5 1591 MOVAL 158 .RETURN_PC
03C0 1592 5%:
62 E0000000 8F DO 03C0 1593 10$: MOVL #AXEQ000000,CSRO(R2)
50 00000000 EF DE 03C7 1594 MOVAL TEMP ,RO ; Get address of test location
04 A2 50 000001FF 8F CB 03CE 1595 BICL3 #AX1FF ,R0,CSR1(R2) ; Put page address into pm address
04 A2 0A000000 BF €8 03D7 1596 BISL sPM!EDM,CSR1(R2) : Turn on ECC disable mode
00000000 'EF 01 D0 O03DF 1597 MOVL 21 ,TEMP : Initial data pattern into memory
00000000 EF D5 03Eé6 1598 TSTL TEMP ;: Read it
04 A2 02000000 8F CA 03EC 1599 BICL #EDM ,CSR1(R2) ; Clear ECC disable mode M3
03F4 1600 ; interrupt
00000000 "'EF D4 03F4 1601 CLRL TEMP ; Change pattern in memory
00000000 EF 01 DO O03FA 1602 MOVL #1 ,EXP_COR_ERR : Indicate expected interrupt M7
00000000 EF 00000101 BF DO 0401 1603 MOVL #AX101,EXP_UNC _ERR
04 A2 1C000000 BF CB 040C 1604 BISL SERCE!PM!DCM,CSR1(R2)  ; Set diagnostic check mode M3
00000000 EF D5 0414 1605 TSTL TEMP ; Cause single bit error
04 A2 0C000000 BF CA 041A 1606 15%: BICL sPM!DCM,CSR1(R2) ; Turn off diag. check mode
29 00000000 EF 00 E4 0422 1607 BBSC 20 ,EXP_UNC_ERR,17$ ;: Branch if no uncorrectable error
042A 1608 $DS_ERRHARD_S .#0 ,ALLMOD, -
042A 1609 CORRUPT _TEST_LOC, #TEMP
00000000 °8F DD 042A PUSHL sTEMP
00000000 'EF DF 0430 PUSHAL CORRUPT_TEST_LOC
00000000 °EF DF 0436 PUSHAL ALLMOD
00 DD 043C PUSHL 20
01 DD 043t PUSHL S$ER
0440 ;::; TEST 6, SUBTEST 4, ERRCOR 1
00000000 °9F 05 FB 0440 CALLS #$8M, asDSSERRHARD
0447 1610 $DS_CKLOOP 108
00000000 °9F FF75 CF FA 0447 CALLG 108, asDSSCKLOOP
0450 1611 $DS_ABORT TEST : Abort test corrupted test location
50 D4 0450 CLRL RO : SEND A WARNING TO THE SUPERVISOR
04 0452 RET : TERMINATE TEST
62 20000000 8F C8 0453 1612 17%: BISL #CE,CSRO(R2) : Try and clear CE bit
54 62 DFFFFFFF 8F CB 045A 1613 BICL3 #~CCE,CSRO(R2) ,R4 ;: Read the CE bit
53 D4 0462 1614 CLRL R3 : Get expected data
55 54 53 CD 0464 1615 XORL3 R3,R4.R5 : Expected = Received?
25 13 0468 1616 BEQL 208 : Branch if yes
046A 1617 $DS_ERRHARD_S ,#0 ,CONTROL , -
046A 1618 PRINT_GENERAL ,#24,- ;: Report the error
046A 1619 #FMT_ECC_2,R3,R4,R5
55 DD 046A PUSHL R5
54 DD 046C PUSHL R4
53 DD 046E PUSHL R3
00000000 °BF DD 0470 PUSHL #2FMT_ECC_2
04 DD 0476 PUSHL 24

00000000 "EF DF 0478 PUSHAL PRINT_GENERAL
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Scope loop?

Get address of doubl!e bit error
Put page address into CSRI1

Set ECC disable mode

Init the memory location

Read it

Enable ECC

Change data in memory

Setup return from machine check
Set expected flag

Enable diagnostic mode

Force a double bit error
Disable diagnostic mode

Try and clear UCE bit

Read the UCE bit

Get expected data

Expected = Received?

Branch if yes

; Report the error

Scope loop?

Get address of double bit error
Put page address into CSR1

Set ECC disable mode

Init the memory location

Read it

Enable ECC

Change data in memory
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00000000 EF DF 047E PUSHAL CONTROL
00 DD 0484 PUSHL 20
02 DD 0486 PUSHL #$ER
0488 ::: TEST 6, SUBTEST 4, ERROR 2
00000000 °9F 09 FB 0488 CALLS 2$$%M, 3#DSSERRHARD
048F 1620 20%: $DS_CKLOOP 10% :
00000000 "'9F FF2D CF FA 048F CALLG 108, asDSS$CKLOOP
0498 1621 ;
0498 1622 ;: Check that the UCE bit clears
0498 1623 ;
62 E0000000 BF D0 0498 1624 30%: MOVL #AXEC000000,CSRO(R2)
51 00000000 EF DE 049F 1625 MOVAL TEMP ,R1 :
04 A2 51 000001FF BF CB 04A6 1626 BICL3 #AX1FF,R1,CSR1(R2) :
04 A2 0A000000 BF C8 04AF 1627 BISL SPM!EDM,CSR1(R2) :
00000000 °EF 03 D0 04B7 1628 MOVL #23,TENMP ;
00000000 °EF DS 04BE 1629 TSTL TEMP :
04 A2 02000000 BF CA 04C4 1630 BICL #EDM,CSR1(R2) H
00000000 "EF D4 04CC 1631 CLRL TEMP :
00000000 EF 000004F2'EF DE 04D2 1632 MOVAL 40% ,RETURN_PC :
00000000 °EF 01 DO 04DD 1633 MOVL #1 ,EXP_UNC_ERR :
04 A2 0C000000 BF C8 04E4 1634 BISL #PM!DCM,CSR1(R2) :
00000000 EF D5 O04EC 1635 TSTL TEMP :
04 A2 0C000000 BF CA 04F2 1636 40%: BICL #PM!DCM,CSRI(R2) :
62 80000000 8F C8 O04FA 1637 BISL #UCE ,CSRO(R2) :
54 62 JFFFFFFF BF CB 0501 1638 BICL3 #ACUCE,CSRO(R2) ,R4 :
53 D4 0509 1639 CLRL R3 :
55 54 53 CD 050B 1640 XORL3 R3.R4,R5 :
25 13 050F 1641 BEQL 50% :
0511 1642 $DS_ERRHARD_S ,20 ,CONTROL, -
0511 1643 PRINT _GENERAL,#4,-
0511 1644 sFMT_ECC_2.R3,R4,R5
55 DD 0511 PUSHL RS
54 DD 0513 PUSHL R4
53 DD 0515 PUSHL R3
00000000 '8F DD 0517 PUSHL SFMT _ECC_2
04 DD 051D PUSHL 24
00000000 "'EF DF 051F PUSHAL PRINT_GENERAL
00000000 "EF DF 0525 PUSHAL CONTROL
00 DD 052B PUSHL 20
03 DD 052D PUSHL #$ER
052F ::: TEST 6, SUBTEST 4, ERROR 3
00000000 °9F 09 FB 052F CALLS s$3M, asDSSERRHARD
0536 1645 50%: $DS_CKLOOP 308 :
00000000 9F FF5E CF FA 0536 CALLG 308, asDSS$CKLOOP
053F 1646
053F 1647 ;
053F 1648 ; Check that UCEIL Bit clears
053F 1649 ;
62 EO000000 BF DO 053F 1650 60%: MOVL #AXE0000000,CSRO(R2)
51 00000000 'EF DE 0546 1651 MOVAL TEMP ,R1 :
04 A2 51 000001FF B8F CB 054D 1652 BICL3 #AX1FF ,R1,CSR1(R2) :
04 A2 0A000000 8F C8 0556 1653 BISL #PM'EDM,CSR1(R2) :
00000000 "EF 03 D0 O055E 1654 MOVL 23, TEMP :
00000000 EF D5 0565 1655 TSTL TEMP ;
04 A2 02000000 8F CA 056B 1656 BICL SEDM ,CSR1(R2) :
00000000 EF D4 0573 1657 CLRL TEMP :
00000000 'EF 00000599 "EF DE 0579 1658 MOVAL 708 .RETURN_PC :

Setup return from machine check
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00000000 EF 01 DO 0584 1659 MOVL #1 ,EXP_UNC_ERR ; Set expected flag
04 A2 0C000000 8F C8 058B 1660 BISL #sPM!DCM,CSR1(R2) ;: Enable diagnostic mode
00000000 EF D5 0593 1661 TSTL TEMP ; Force a double bit error
00000000 'EF 000005B1 'EF DE 0599 1662 70$: MOVAL 808 .RETURN_PC ; Setup for another double bit error
00000000 EF 01 D0 05A4 1663 MOVL #1 ,EXP_UNC_ERR R
00000000 °EF D5 05AB 1664 TSTL TEMP ;: Force second double bit error
04 A2 0C000000 8F CA 05B1 1665 80§$: BICL sPM!DCM,CSR1(R2) : Disable diagnostic mode
62 40000000 BF C8 05B9 1666 BISL sUCEIL ,CSRO(R2) : Try and clear UCEIL bit
54 62 BFFFFFFF 8F CB 05C0 1667 BICL3 #ACUCEIL,CSRO(R2) ,R4 : Read the UCEIL bit
53 D4 05C8 1648 CLRL R3 ; Get expected data
55 54 53 CD 05CA 1669 X0RL3 R3,R4,R5 ; Expected = Received?
25 13 05CE 1670 BEQL 908 ;: Branch if yes
05D0 1671 $DS_ERRHARD_S ,#0 ,CONTROL , -
05D0 1672 PRINT _GENERAL ,24,- ; Report the error
05D0 1673 sFMT_ECC_2,R3,R4,R5
55 DD 05D0 PUSHL R5
54 DD 05D2 PUSHL R4
53 DD 05D4 PUSHL R3
00000000 '8BF DD 05Dé PUSHL sFMT_ECC_2
04 DD 05DC PUSHL 24
00000000 °EF DF 05DE PUSHAL PRINT_GENERAL
00000000 EF DF 05E4 PUSHAL CONTROL
00 DD 05EA PUSHL 20
04 DD 05EC PUSHL s$ER
05EE :s: TEST 6, SUBTEST 4, ERROR 4
00000000 °9F 09 FB 05EE CALLS #$8M, 3#DSSERRHARD
05F5 1674 90%: $DS _CKLOOP 608 ;: Scope loop?
00000000 9F FF46 CF FA 05F5 CALLG 608, a#DS$CKLOQOP
05FE 1675 $DS_ENDSUB
05FE T6_S4_X:
00000000'9F 000000AB'EF FA O5FE CALLG $S$. asDSSENDSUB
0609 1676
0609 1677 $DS_BGNSUB
0609 T6_S5::
00000000°'9F 000000B4"EF FA 0609 CALLG $S$., a#sDS$BGNSUB
0614 1678 ;
0614 1679 ; Part 5
0614 1680 ;
0614 1681 ; This subtest was added in version 00-07. ]
0614 1682 ; Check that CSRO dose not change when a single bit error is forced with a
0614 1683 ; double bit error already logged.
0614 1684 ;
62 E0000000 8F D0 0614 1485 10$%: MOVL 2AXE0000000,CSRO(R2)
50 00000000 EF DE 061B 1686 MOVAL TEMP1 RO ; Get address of double bit error
04 A2 50 000001FF B8F B 0622 1687 BICL3 #2X1FF ,R0,CSR1(R2) ; Put page address in CSRI1
04 A2 0A000000 8F C8 062B 1688 BISL sPM!EDM,CSR1(R2) ; Enable page and ECC dis. mode
00000000 "EF 03 DO 0633 1689 MOVL 23, TEMPI : Init the memory location
04 A2 02000000 8F CA 063A 1690 BICL #2EDM ,CSRI1(R2) ; Enable ECC
00000000 "EF 01 D0 0642 1691 MOVL 21  EXP_UNC_ERR ;: Set the expected error flag
00000000 "EF 00000668 EF DE 0649 1692 MOVAL 208 ,RETURN_PC ; Set the return PC
00000000°EF D4 0654 1693 CLRL TEMP1 ; Change pattern in memory
04 A2 04000000 BF C8 O0&5A 1694 BISL #DCM,CSR1(R2) ; Set diagnostic mode
00000000 EF D5 0662 1695 TSTL TENPI : Force a double bit error
53 62 1F000180 BF CB 0668 1696 20%: BICL3 #2~X1F000180,CSRO(R2),R3 ; Get CSRO of double bit error ASB
08 BB 0670 1697 PUSHR #AMCR3> : Save
04 A2 04000000 BF CA 0672 1698 BICL #DCM,CSR1(R2) ;: Clear diagnostic mode
50 00000000 °EF DE 067A 1699 MOVAL TEMP, RO ; Get address to force single bit error
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04 A2 50 000001FF BF CB 0681 1700 BICL3 #AX1FF ,R0,CSR1(R2) ; Put page address in CSR1
04 A2 0A000000 BF C8 068A 1701 BISL #PM!EDM,CSR1(R2) ;: Disable ECC
00000000 "EF 01 D0 0692 1702 MOVL f1 ,TEMP : Init pattern in memory
04 A2 02000000 8F CA 0699 1703 BICL #EDM,CSR1(R2) : Enable ECC
00000000°EF D4 06A1 1704 CLRL TEMP ; Change pattern in memory
00000000 "EF 01 D0 06A7 1705 MOVL #1 ,EXP_COR_ERR : Set expected error flag
00000000 'EF 00000101 8F D0 O0&AE 1706 MOVL #AX101,EXP_UNC_ERR
00000000 °EF 000006D2 'EF DE 06B% 1707 MOVAL 25% ,RETURN_PC
04 A2 14000000 BF C8 06C4 1708 BISL SERCE'DCM,CSR1(R2) ; Enable diagnostic mode
00000000 "'EF D5 06CC 1709 TSTL TEMP ;: Force single bit error
04 A2 D4 06D2 1710 25%: CLRL CSR1(R2) : Disable diagnostic mode
2B 00000000 EF 00 E4 06D5 1711 BBSC #0 ,EXP_UNC_ERR.,17% : Branch if no uncorrectable error
06DD 1712 $DS_ERRHARD_S .20 ,ALLMOD, -
06DD 1713 CORRUPT _TEST_LOC.,#TEMP
00000000 '8F DD 06DD PUSHL #TEMP
00000000 °EF DF 06E3 PUSHAL CORRUPT_TEST_LOC
00000000 'EF DF 04E9 PUSHAL ALLMOD
00 DD O064EF PUSHL 20
01 DD 06F1 PUSHL #$ER
06F3 ::: TEST &, SUBTEST 5, ERROR 1
00000000 "'9F 05 FB 06F3 CALLS 2$$M, a#DSSERRHARD
08 BA 06FA 1714 POPR 2AMCR3) : Save CSRO from double bit
06FC 1715 $DS_CKLOOP 109
00000000 '9F FF14 CF FA 06FC CALLG 108, a#2DS$CKLOOP
07065 1716 $DS_ABORT TEST ; Abort test corrupted test location
50 D4 0705 CLRL RO : SEND A WARNING TO THE SUPERVISOR
04 0707 RET : TERMINATE TEST
08 BA 0708 1717 17%: POPR 2AMCR3)> ;: Get saved CSRO from double bit
54 62 1F000180 BF CB O070A 1718 BICL3 #2AX1F000180,CSRO(R2).,R4 ; Read and mask CSRO
53 20000000 8F c8 0712 17119 BISL #2CE ,R3 R
55 54 53 CD 0719 1720 XORL3 R3.R4.R5 : Received = Expected?
25 13 071D 1721 BEQL 30% : Branch if yes
071F 1722 $DS_ERRHARD_S .20 ,CONTROL, -
071F 1723 PRINT_GENERAL ,#24,- ;: Report the error
071F 1724 #FMT_ECC_13,R3,R4,R5
55 DD O071F PUSHL RS
54 DD 0721 PUSHL R4
53 DD 0723 PUSHL R3
00000000 '8F DD 0725 PUSHL #FMT _ECC_13
04 DD 072B PUSHL s4
00000000 EF DF 072D PUSHAL PRINT_GENERAL
00000000 EF DF 0733 PUSHAL CONTROL
00 DD 0739 PUSHL 20
02 DD 073B PUSHL FSER
073D ;33 TEST 6, SUBTEST 5, ERROR 2
00000000°9F 09 FB 073D CALLS £88M, Q#DSSERRHARD
0744 1725 30%: $DS CKLOOP 10% : Scope loop?
00000000 9F FECC CF FA 0744 CALLG 108, a#DSSCKLOOP
074D 1726 $DS_ENDSUB
074D T6_S5_X:
00000000 9F 000000B4"'EF FA 074D CALLG $S%. asDSSENDSUB
0758 1727 $DS_ENDTEST
50 01 DO 0758 MOVL £1, RO : NORMAL EXIT
075B TEST_006_X::
00000000 °9F 6E FA 075B CALLG (SP), asDS$BREAK
04 0762 RET ;: RETURN T0 TEST SEQUENCER
0763 1728 $DS PAGE
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ECKAM
03-02 TEST 7:
0763
00000000
0018
0o18
0018
00000000 0018
001C
0000 o001C
001E
001E
001E
001€E
001E
001E
001E
001E
001E
001E
001E
001E
001E
001E
001E
00000000°9%F 000000CO°EF FA O0O01E
00000000 EF 00000034°EF DE 88%2
00000400 BF 00F20000 BF C9 0034
00000000°EF 003F
0044
00000000°EF D4 0044
56 D4 004A
00000000 EF 02 08 56 FO 004C
00000000 EF 01 90 0055
00000000 EF 00000112°EF  DE 005C
53 00000000°FF DO 0067
53 95 006E
03 12 0070
00CA 31 0072
53 FF BF 91 0075
03 12 0079
00C1 31 007B
00000000°EF D6 O007E
0000FESA"EF 01 D1 0084
35 1F 008B
54 00000003°EF DE 008D
74 53 90 0094
53 53 FB8 8F 9C 0097
74 53 90 009%9C
74 95 009F
00000001°EF 56 41 8F 81 (00Al
57 00000000°EF DE OO0AA
00B1
54 DD 00B]
57 DD 00B3
00000000 °EF 9F 00B5
00000000 9F 03 FB (00BB

00C2

1731

1773

E N

13-MAY-1987
MEMORY SUBSYSTEM TESTS
BOOTSTRAP ROM TEST

.SBTTL TEST 7:

Fiche
23-JAN-1987 14:30:50
23-JAN-1987 14:29:55

BOOTSTRAP ROM TEST

1 Frame E11 Sequence 134
VAX/VMS Macro V04-00 Page 47
[(ZECCHINO.ECKAMIECKAM] .MAR; 6 (10)

.PSECT TEST_007, PAGE, NOWRT
$DS_BGNTEST <DEFAULT ,ALL ,EXHAUSTIVE>
DATA_007:
.LONG 0 : TEST ARGUMENT TABLE TERMINATOR
TEST_007::
.HORD AM <> : ENTRY MASK
; Functional Description:
: This test looks for the presence of upto 4 bootstrap roms. If it
: finds them, a message is typed indicating the ROM number and the
: device type of the ROM. The checksum of the rom is then calculated
: and compared to the checksum contained in the ROM.
: [f no ROMS are found, a message is typed indicating so.
: This entire test was added in version 01-02.
$DS _BGNSUB
T7_S1::
CALLG $S8. a#DS$BGNSUB
5 MOVAL 5% ,UNX_UNC PC ;: Save PC for UNEX UNCORRECTABLE ERROR A7
BISL3 SCONTROLLER,#2AX400,TEMPY; Insert ROM offset into base address
; of the controller
CLRL TEMP ;: Initialize a ROM present flag
CLRL R6 ; Initialize a ROM number count
10$: INSV R6.28,82 ,TEMPI ; Insert the ROM number into the address
MOVB 21 EXP_NX_MENM ; Setup to catch non existant memory
MOVAL 35% ,RETURN_PC
MOVL aTEMP1 ,R3 ; See if ROM is present by testing byte
TSTB R3 ;: 0 for all zero's or all one's
BNEQ 15% : Not all 2ero's
BRHM 409 : Not present
15%: CMPB #-1,R3 ;...
BNEQ 16% ;: Present
BRW 40% : Not present
16%: INCL TEMP ; Set the ROM present flag
CMPL #1 ,DSASGL _PASSNO ;: Pass number 17 A9
BLSSU 17% ;: Branch if no A9
MOVAL DEVICE_TYPE+3,R4 ; Get address of device type word
MOVB R3.-(R4) : Save the device type of the ROM
ROTL 2-8.R3,R3 $ ...
MOVB R3,-(R4) :
TSTB -(R4) Do ..
ADDB3 #~A/A/ ,R6,ROM_TYPE-1 ;: Convert rom number into A,B,C, or D
MOVAL ROM _TYPE ,R7
$DS_PRINTB_S FMT_ROM_1,R7,R4 ; Print the ROM message and device type
PUSHL R4
PUSHL R7
PUSHAB FMT _ROM_1
CALLS 2$SN, asDSSPRINTB
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00C2 1774 ; Check the checksum of the ROM
00C2 1775 ;
53 00000000 'EF D0 00C2 1776 17%: MOVL TEMP1,R3 ; Get ROM base address
54 D4 00C® 1777 CLRL R4 : Initialize a byte counter
55 D4 00CB 1778 CLRL RS : Initialize the checksum
55 83 80 O00CD 1779 20%: ADDB (R3)+ ,R5 ;: Generate the checksum
FFF3 54 01 000000FE 8F F1 00D0 1780 ACBL £254,#1,R4,20% ; Add 255 bytes
54 63 90 O00DA 1781 MOVB (R3) .R4 : Get the checksum in the ROM
55 54 91 00DD 1782 CMPB R4 ,R5 : Is checksum correct?
25 13 O00EO0 1783 BEQL 309 : Branch if yes
00E2 1784 $DS_ERRHARD_S .#0 ,CONTROL, -
00E2 1785 PRINT_GENERAL, 24, - : Report the error
00E2 1786 sFMT _ROM_2,R7,.R4,R5
558 DD O00E2 PUSHL RS
54 DD O0OE4 PUSHL R4
57 DD O0O0Eé PUSHL R7
00000000 '8F DD OOES PUSHL #FMT _ROM_2
04 DD O0O0EE PUSHL 24
00000000 EF DF 0O0FO PUSHAL PRINT_GENERAL
00000000 EF DF 0OFé PUSHAL CONTROL
00 DD O0O0FC PUSHL 20
01 DD O0O0FE PUSHL FSER
0100 133 TEST 7, SUBTEST 1, ERROR 1
00000000°9F 09 FB 0100 CALLS F$8M, asDSSERRHARD
0107 1787 30%: $DS_CKLOOP 17% ;: Scope loop?
00000000 °9F B8 AF FA 0107 CALLG 179, asDSS$CKLOOP
002D 31 010F 1788 BRW 40%
0112 1789
0112 1790 ;
8}}% };g; ; Come here if referance caused a non existant memory machine check
0112 1793 35%: $DS ERRHARD S ,#0 ,CONTROL, -
0112 1794 PRINT _GENERAL ,22,- : Report the error
0112 1795 #FMT _ROM_4,TEMPI
00000000 EF DD 0112 PUSHL TEMP1
00000000 '8BF DD 0118 PUSHL #FMT _ROM _4
02 DD O11E PUSHL 22
00000000 'EF DF 0120 PUSHAL PRINT_GENERAL
00000000 'EF DF 0126 PUSHAL CONTROL
00 DD 012C PUSHL 20
02 DD 012€ PUSHL #3ER
0130 ;33 TEST 7, SUBTEST 1, ERROR 2
00000000°9F 07 FB 0130 CALLS #88M, asDSSERRHARD
0137 1796 $DS _CKLOQP 17% : Scope loop?
00000000 °9F 88 AF FA g}gg 1797 CALLG 178, asDSS$CKLOOP
FFQ?7 56 01 03 F1 g}gg };gg 409%: ACBL 23,21 ,R6,10% : Check all 3 ROM slots
00000000 EF D5 0145 1800 TSTL TEMP : Any ROMS at a I?
0D 12 014B 1801 BNEQ 50% ;: Branch if yes
014D 1802 $DS _PRINTB_S FMT ROM_3 : Tell operator no ROMS present
00000000 °EF 9F 014D PUSHAB FMT_ROM_3
00000000 °9F 01 FB 0153 CALLS F$SN, asDSSPRINTB
015A 1803 50%: $DS_ENDSUB
015A T7_S1_X:
00000000 ' 9F 000000CO0EF FA 015A CALLG $S%. asDSSENDSUB
0165 1804 $DS _ENDTEST

48
(10)
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50 01 DO 0165 MOVL 1, RO ;: NORMAL EXIT
0168 TEST_007 _X::
00000000 9F 6E FA 0168 CALLG (SP), asDS$BREAK
04 016F RET : RETURN TO TEST SEQUENCER
0170 1805 $DS_PAGE




ZZ-EC
ECKAM
03-02
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0170 SBTTL TEST 8: CPU LOST ERROR TEST
00008803 .PSECT TEST_008, PAGE, NOKWRT
1
0018 1808 $DS_BGNTEST <DEFAULT ,ALL ,EXHAUSTIVE>
0018 DATA _008:
00000000 0018 .LONG 0 : TEST ARGUMENT TABLE TERMINATOR
001C TEST_008::
0000 001C .WORD AM ¢ : ENTRY MASK
001E 1809 ;e
001€E 1810 ;
001E 1811 ; Functional Description:
001E 1812 ;
001£ 1813 ; This test checks_that the LOST ERROR bit in the CPU BUS ERROR register
001E 1814 ; sets correctly. This is done by forcing two errors without clearing
001€ 1815 ; the BUS ERROR bit in the MACHINE CHECK ERROR SUMMARY register after
001€ 1816 ; the first error.
001€ 1817 ;
001 1818 ; 1. Force two nonexistant memory errors.
001€E 1819 ; 2. Force two uncorrectable data errors.
001€ 1820 ; 3. Force two correctable data errors. : D4 A6
001€ 1821 ;
001€ 1822 ; This entire test was added in version 01-02.
001 1823 ;--
001€ 1824
001E 1825 $DS_BGNSUB
001E T8 _S1::
00000000 9F 000000CCEF FA 001€ CALLG $S$. asDS$BGNSUB
0029 1826 ;
0029 1827 ; Part 1
0029 1828 ;
gggg }g%g ; Force two nonexistant memory errors and check that LOST ERROR bit set.
00000000 EF 00000034 EF DE gg%z lggé 5 MOVAL 5% .UNX_UNC_PC : Save PC for UNEX UNCORRECTABLE ERROR A7
1 :
62 E0000000 BF DO 0034 1833 10§$: MOVL #AXEQ0000000,CSRO(R2)
50 10 00F20000 EF C9 003B 1834 BISL3 #CONTROLLER,#~X10,R0 : Get nonexistant memory address
00000000 °EF 00010001 BF DO 0043 1835 MOVL £AX10001 ,EXP_NX_MEM ; Set the expected error flag and the
004E 1836 : flag to inhibit clear ' ng of BUS
004 1837 ;: ERROR register
00000000 EF 0000005B EF DE 004E 1838 MOVAL 208 ,RETURN_PC : Set the return PC
60 DS 0059 1839 TSTL (RO) : Referance nonexistant memory
50 10 00F20000 BF C9 005B 1840 20%: BISL3 sCONTROLLER,#2X10,R0 ;: Get address again
00000000 EF 01 90 0063 1841 MOVB #1 ,EXP_NX_MEM ;: Set the expected error flag
00000000 EF 00000077 "EF DE 006A 1842 MOVAL 308 .RETURN_PC ;: Set the return PC
60 D5 0075 1843 TSTL (RO) ; Force the error again
53 0A D0 0077 1844 30%: MOVL sAXA,R3 : Get expected data
54 00000000 EF 9A 007A 1845 MOVZBL BUS_ERR_REG,R4 : Get received data
55 54 53 CD 0081 1846 XORL3 R3,R4,R5 : Expected = Received?
25 13 0085 1847 BEQL 40% : Branch if yes
0087 1848 $DS_ERRHARD_S .20 ,CPV, -
0087 1849 PRINT _GENERAL,#4,- ;: Report th error
0087 1850 #FMT _CPU_3,R3,R4,R5
55 DD 0087 PUSHL RS
54 DD 0089 PUSHL R4
53 DD 008B PUSHL R3
00000000 *8F DD 008D PUSHL sFMT _CPU_3
04 DD 0093 PUSHL 24
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00000000 EF DF 0095 PUSHAL PRINT_GENERAL
00000000 EF DF 009B PUSHAL CPU
00 DD 00A1l PUSHL 20
01 DD 00A3 PUSHL #$ER
00AS ;:: TEST 8, SUBTEST 1, ERROR 1
00000000 9F 09 FB  00AS CALLS 288M, a2DS$ERRHARD
00AC 1851 40%: $DS CKLOOP 10% : Scope loop?
00000000 9F 85 AF FA 00AC CALLG 108, a#DSS$CKLOOP
00B4 1852 $DS ENDSUB
00B4 T8_S1_X:
00000000 9F 000000CC'EF FA 00B4 CALLG $S$. a#DSSENDSUB
00BF 1853
0CBF 1854 $DS_BGNSUB
00BF T8_S2::
00000000°'9F 000000D8'EF FA O0O0BF CALLG $5%, 3#DS$BGNSUB
00CA 1855 ;
00CA 1856 ; Part 2
00CA 1857 ;
8gEA lggg ; Force two uncorrectable memory errors and check BUS ERROR register
A 1 :
00000000 EF 000000DS'EF DE gggg 1860 o MOVAL 5% ,UNX_UNC_PC : Save PC for UNEX UNCORRECTABLE ERROR A7
1861 :
62 E0000000 BF DO 00D5 1862 10$: MOVL #2AXE0000000,CSRO(R2)
52 00F20000 8F DO 00DC 1863 MOVL #CONTROLLER,R2 ; Get address of memory controller
50 00000000 EF DE O00E3 1844 MOVAL TEMP,RO ; Get address of test lccation
04 A2 50 000001FF 8F CB O0O0EA 1865 BICL3 s~AX1FF ,R0,CSR1(R2) ; Put page address in pm address
04 A2 0A000000 BF C8 O00F3 1866 BISL #PM'EDM,CSR1(R2) ; Set ECC disabl mode
00000000'EF 03 D0 OOFB 1867 MOVL 23, TEMP ;: Init data pattern in test location
00000000°EF D5 0102 1868 TSTL TEMP ; Read it
04 A2 02000000 8F CA 0108 1869 BICL #EDM ,CSR1(R2) ;: Enable ECC
00000000 EF D4 0110 1870 CLRL TEMP : Change pattern in test location
00000000 °EF 00010001 8F D0 0116 1871 MOVL #2X10001 ,EXP_UNC_ERR ;: Set the expected error flag
00000000 EF 0000013A EF DE 0121 1872 MOVAL 208 ,RETURN_PC : Set the return PC
04 A2 0C000000 8F C8 012C 1873 BISL #PM!DCM,CSR1(R2) : Set diagnostic mode
00000000 EF DS 0134 1874 TSTL TEMP ;: Force uncorrectable error
00000000 EF 00000152 EF DE 013A 1875 20%: MOVAL 308.RETURN_PC ;: Setup for another error
00000000 °EF 01 90 0145 1876 MOVB 21 ,EXP_UNC_ERR : Set the expected flag
00000000 'EF D5 014C 1877 TSTL TEMP ; Force the second error
04 A2 0C000000 BF CA 0152 1878 30%: BICL #PM!DCM,CSR1(R2) : Clear diagnostic mode
53 06 D0 O015A 1879 MOVL 26 ,R3 ; Get the expected data
54 00000000 EF 9A 015D 1880 MOVZBL BUS_ERR_REG,R4 ; Get the received data
55 54 53 CD 0164 1881 XORL3 R3,.R4.R5 : Expected - Received?
25 13 0168 1882 BEQL 40% : Branch if yes
016A 1883 $DS_ERRHARD S .20 ,CPU, -
016A 1884 PRINT _GENERAL,24,- ;: Report the error
016A 1885 #FMT_CPU 3,R3,.R4,RS
55 DD 016A PUSHL RS
54 DD 016C PUSHL R4
53 DD (016E PUSHL R3
00000000 "8F DD 0170 PUSHL #FMT _CPU 3
04 DD 0176 PUSHL 24
00000000'EF DF 0178 PUSHAL PRINT_GENERAL
00000000'EF DF 017E PUSHAL CPU
00 DD 0184 PUSHL 20
01 DD 0186 PUSHL 23$ER
0188 ::: TEST 8, SUBTEST 2, £RROR 1
00000000 °9F 09 FB 0188 CALLS #88M, asDSSERRHARD
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00000000°9F FF42 CF
00000000 °9F 000000DB EF
00000000°9F 000000E4°EF
00000000 EF 000001C4°EF
00000000 EF 00000223 EF
62 E0000000 8F
52 00F20000 BF
59 00000000 EF
04 A2 50 000001FF 8F
04 A2 0A000000 8F
00000000 EF 01
04 A2 02000000 BF
00000000 EF
00000000 EF 00010001 BF
00000000 EF 00000101 8F
04 A2 1C000000 BF
00000000 EF
2C 00000000°EF 00
00000000 °8F
00000000°EF
00000000°EF
00
01
00000000 °9F 05
04 A2
00000000 °9F FF75 CF
50
00000000 EF 01
00000000 EF 00000101 BF
00000000 "EF 000002A7EF
04 A2 04000000 BF
04 A2 02000000 BF
00000000 EF 01
04 A2 02000000 8F
00000000 EF
04 A2 04000000 8F
00000000 EF
04 A2 0C000000 BF
29 00000000 EF 00

TEST 8: CPU LOST ERROR TEST

MEMORY SUBSYSTEM TESTS
TEST 8:

FA
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DO
DO
DE
CB
C8
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CA
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CPU LOST ERROR TEST

13-MAY-1987 F

23-JAN-1987 14:3

23-JAN-1987 14:2

$DS_CKLOOP 10§ :

CALLG 108, asDSSCKLOOP
$DS_ENDSUB

CALLG  $S8, asDSSENDSUB
$DS_BGNSUB

CALLG  $5%, asDSSBGNSUB

MOVAL
MOVAL

MOVL
MOVL
MOVAL
BICL3
BISL
MOVL
BICL
CLRL
MOVL
MOVL
BISL
TSTL
BBSC

$DS_ERRHARD_S

J 11

5% ,UNX_UNC _PC
158 ,RETURN _PC

iche 1 Frame J11
0:50
9:55

VAX/VMS Macro V04 00
(ZECCHINDO.ECKAMIECKAM! .MAR: 6

Scope loop?

; force two correctable errors and check the BUS ERROR register

Sequence 139
Page

52

(1)

D4

: Save PC for UNEX UNCORRECTABLE ERROR A7

#AXE0000000,CSRO(R2)

#CONTROLLER,R2
TEMP RO

#AX1FF ,R0,CSR1(R2)

#PM!IEDM,CSR1(R2)
21 ,TENMP

2EDM ,CSR1(R2)
TEMP

#AX10001 ,EXP_COR_ERR
#2AX101 ,EXP_UNC_ERR
sERCE!PMIDCM,CSR1(R2)

TEMP

20 ,EXP_UNC _ERR,17$
. #0 ,ALLMOD, -

Get address of memory controller
Get address of test location

Put page address in pm address
Disable ECC
Initialize test
Enable ECC

locat on

;: Change the test pattern

: Set the expected error flag

: Set diagnostic mode

; Force a single bit error

; Branch

if no uncorrectable error

CORRUPT _TEST _LOC,#TEMP

PUSHL STEMP
PUSHAL CORRUPT_TEST_LOC
PUSHAL ALLMOD
PUSHL 20
PUSHL sSER
8, SUBTEST 3, ERROR 1
CALLS s$8M, a#DSSERRHARD
CLRL CSR1(R2)
$0S_CKLOOP 10%
CALLG 108, a#sDSS$CKLOOP
$DS_ABORT TEST ;: Abort test corrupted test locatio
CLRL RO ; SEND A WARNING TO THE SUPERVISOR
RET : TERMINATE TEST
MOVB #1 ,EXP_COR_ERR : Set the expected error flag again
MOVL #22X101 ,EXP_UNC _ERR
MOVAL 18$ .RETURN_PC
BICL #DCM ,CSR1(R2) ;: Clear diagnostic mode
BISL #EDM,CSR1(R2) ;: Disable ECC
MOVL 21 ,TENP ; Init the pattern in memory
BICL 2EDM,CSR1(R2) ;: Enable ECC
CLRL TEMP ; Change pattern in memory
BISL sDCM,CSR1(R2) ; Enable diagnostic mode
TSTL TEMP ;: Force a second error
BICL sPM!DCM,CSR1(R2) : Clear d agnostic mode
BBSC 20 ,EXP_UNC ERR,19% ; Branch if no uncorrectabie error

n

D4
D4
D4
D4
D4
D4
D4
D4

M3
D4

PO >




1Z-EC
ECKAN
03-02

KAM-3.2

00000000 °8F
00000000 °EF
00000000 EF

00

02

00000000°9F 05
00000000°9F  FEEC CF
50

53 03

54 00000000 EF

55 54 53

25

55

54

53

00000000°8F

04

00000000 EF
00000000 EF

00

03

00000000°9F 09
00000000°9F  FEAB CF
00000000°9F 000000E4°EF
50 01

00000000°9F 6t

TEST B8: CPU LOST ERROR TEST

K1
13

MEMORY SUBSYSTEM TESTS
TEST 8:

DD
DF
DF
DD
DD

FB
FA
D4
04
DO
9A

CD
13

FA
DO

FA
04

02B7
02B7
02B7
02BD
02C3
02C9
02CB
02CD
02CD
02D4
02D4
02DD
02DD
02DF
02€E0
02€E3
02EA
02€EE
02F0
02F0
02F0
02F0
02F2
02F4
02F6
02FC
02FE
0304
030A
030C

o
W
o
m

WWWWwuwww
M) =b o ok ot et D
ogmmmoyonm

1928
1929

1930
1931
1932
1933
1934
1935
1936

1937
1938

1939
1940

1941

1942

CPU LOST ERROR TEST

$DS_ERRHARD_S

PUSHL
PUSHAL
PUSHAL
PUSHL
PUSHL
::; TEST 8, SUBTEST 3, E
CALLS
$DS_CKLOOP
CALLG
$DS_ABORT
CLRL
RET
MOVL 23 ,R3
MOVZBL BUS_ERR_
XORL3  R3,R4,R5
BEQL 20%
$DS_ERRHARD_S

19%:

PUSHL
PUSHL
PUSHL
PUSHL
PUSHL
PUSHAL
PUSHAL
PUSHL
PUSHL
:s: TEST 8, SUBTEST 3, E
CALLS
20%: $DS_CKLOOP
CALLG

$DS _ENDSUB
T8_S3_X:
CALLG

$DS_ENDTEST

MOVL
TEST_008_X::
CALLG
RET
$DS_PAGE

-MAY-1987 Fi
23-JAN-1987 14:30
23-JAN-1987 14:29

.80 ,ALLMOD, -
CORRUPT _TEST_LOC.»
sTEMP

CORRUPT _TEST_LOC
ALLMOD

20

#$ER

RROR 2

FSSM,
108
10§,
TEST
RO

a#DSSERRHARD
a#DSSCKLOOP

REG.R4

we We W %e WE S8 W

.80 ,CPU, -
PRINT_GENERAL ,#4, -

che 1 Frame K11
:50
155

TEMP

Abort test corrupted

VAX/VHS Macro V04 00
(ZECCHINO.ECKAM]ECKAM] .MAR; 6

Sequence 140
Page

test location

SEND A WARNING TO THE SUPERVISOR

TERMINATE TEST

Get expected data
Get received data
Expected = Received?
Branch if yes

: Report the error

sFMT_CPU_3,R3,R4,RS

RS

R4

R3

#FMT _CPU_3

24
PRINT_GENERAL
CPU

70
#$ER
RROR 3
88N,
10%

108, asDS$CKLOOP

$S8. 32DSSENDSUB
RO :
(SP), asDS$BREAK

1,

3#DS$SERRHARD
: Scope loop?

NORMAL EXIT

RETURN TO TEST SEQUENCER

53

(11

D4
D4
D4
D4

D4

D4
D4

b- -0 -0 -4
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00000000 9F

52
00000000 "EF

TEST 9: CPU XB ERROR BIT TEST

MEMORY SUBSYSTEM TESTS
CPU XB ERROR BIT TEST

TEST 9:
0334
00000000
0018
0018
0018
00000000 0018
001C
0000 001C
001€
001¢E
001E
001¢
001€
001E
001E
001E
001E
001E
001E
001E
001E
001E
001E
001E
001E
001E
000000F0'EF FA 001E
0029
0029
0029
0029
0029
0029
00F20000 8F DO 0029
0000003B"EF DE 0030
003B
E00CO0000 8F DO 003B
00F20000 8F C9 0042
00010001 8F DO O004A
00000062 EF DE 0055
60 D5 0060
54 26 DB 0062
53 08 D0 0065
55 54 53 CD 0068
25 13 006C
006E
006E
006E
55 DD 006E
54 DD 0070
53 DD 0072
00000000 °8F DD 0074
04 DD 007A
00000000 EF DF 007C
00000000 EF DF 0082
00 DD 0088
01 DD 008A

L 11
13-MAY-1987 Fiche 1 Frame L11
23-JAN-1987 14:30:50
23-JAN-1987 14:29:55

Sequence 141
VAX/VMS Macro V04-00 Page
(ZECCHINO.ECKAMIECKAM] .MAR; 6

54
(12)

SBTTL TEST 9: CPU XB ERROR BIT TEST
.PSECT TEST_009, PAGE, NOHRT
1945 $DS _BGNTEST <DEFAULT ,ALL ,EXHAUSTIVE>
DATA_009:
.LONG 0 ; TEST ARGUMENT TABLE TERMINATOR
TEST_009::
.WORD AM <> : ENTRY MASK
1946 ;+-
1947 ;
}gﬁg ; Functional Description:
1950 ; This test checks that XB bit in the MACHINE CHECK ERROR SUMMARY
1951 ; reaister functions correctly. This is done by forcing a NXM,and
1952 ; UNCORRECTABLE error with a DATA referance and checking that the
1953 ; bit does not set and forcing the errors with an [-STREAM referance
1954 ; and checking that the bit sets.
1955 ;
1956 1. Nonexistant memory error.
132; : 2. Uncorrectable memory error.
1 :
1959 ; This entire test was added in version 01-02.
1960 ;--
1961
1962 $DS _BGNSUB
T9_S1::
CALLG $S58, asDS$BGNSUB
1963 ;
1964 ; Part 1
1965 ;
1966 ; Check XB b't with a nonexistant memory error. To force an XB referance

136; ; to do this requires that the program JUMP to a nonexistant address.
1968 ;

1969 MOVL #CONTROLLER,R2 ; Get Controller Address

1970 MOVAL 5% .,UNX_UNC_PC : Save PC for UNEX UNCORRECTABLE ERROR A7
1971 5%:

1972 10$: MOVL #AXE0000000,CSRO(R2) : Cleanup the controller

1973 BISL3 #CONTROLLER, #AX10,R0 ;: Get nonexistant address
1974 MOVL 2AX10001 ,EXP_NX_MEM ;: Set the expected flag

1975 MOVAL 208 ,RETURN_PC : Setup the return PC

1976 TSTL (RO) : Force NXM ERROR

1977 20%: MFPR 2aX26 ,R4 : Get ERROR SUMMARY register
1978 MOVL 28 ,R3 : Get expected data

1979 XO0RL3 R3.R4.,R5 : Expected = Received?

1980 BEQL 308 : Branch if yes

1981 $DS_ERRHARD_S .20 ,CPU, -

1982 PRINT _GENERAL,#4,- : Report the error
1983 #FMT _CPU_4 ,R3,.R4,R5

PUSHL RS

PUSHL R4

PUSHL R3

PUSHL #FMT _CPU_4
PUSHL 24

PUSHAL PRINT_GENERAL
PUSHAL CPU

PUSHL 20

PUSHL #$ER
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03-02 TEST 9: CPU XB ERROR BIT TEST 23-JAN-1987 14:29:55 [ZECCHINO.ECKAMIECKAM] .MAR;6 (12)
0o8C ::: TEST 9, SUBTEST 1, ERROR 1

00000000 °9F 09 FB 008C CALLS 28$$M, asDSSERRHARD
26 OF DA 0093 1984 30%: MTPR #AXF ,82X26 ; Clear SUMMARY REGISTER
0096 1985 $DS _CKLOQP 10$ : Scope Loop?
00000000 9F A2 AF FA 0096 CALLG 109, asDSS$CKLOOP
009E 1986
009€ 1987 ;
009E 1988 ; Now force an XB NXM error.
009€ 1989 ;

50 10 00F20000 BF C9 009€ 1990 40¢%: BISL3 SCONTROLLER,#AX10,R0 ;: Get nonexistant address
00000000 °EF 00010001 8F DO O00A6 1991 MOVL #2AX10001 ,EXP_NX_MEM : Set the expected flag
00000000 "EF 000000BE "EF DE 00B1 1992 MOVAL 508 .RETURN_PC : Set the return PC

60 17 00BC 1993 JMP (RO) ; Force the error
54 26 DB 00BE 1994 50%: MFPR #AX26 R4 : Get ERROR SUMMARY register
53 09 DO 00C1 1995 MOVL 29 ,R3 : Get expected data
55 54 53 CD 00C4 1996 XORL3 R3,R4,R5 : Expected = Received?
25 13 00C8 1997 BEQL 60% : Branch if yes
00CA 1998 $DS_ERRHARD_S .20 ,CPU, -
00CA 1999 PRINT _GENERAL ,#4,- : Report the error
00CA 2000 #FMT _CPU_4,R3,R4,R5
55 DD 00CA PUSHL RS
54 DD o00CC PUSHL R4
53 DD 00CE PUSHL R3
00000000 '8BF DD 00DO PUSHL #FMT _CPU_4
04 DD 00Dé PUSHL 24
00000000 °EF DF 00D8 PUSHAL PRINT_GENERAL
00000000°EF DF 00DE PUSHAL CPU
00 DD O00EA4 PUSHL 20
02 DD O00Eé PUSHL 2$ER
00ES ::: TEST 9, SUBTEST 1, ERROR 2
00000000 '9F 09 FB O00ES8 CALLS s$$M, 3#DSSERRHARD
26 0F DA 00EF 2001 60$: MTPR EAXF ,28AX26 ;: Clear SUMMARY REGISTER
00F2 2002 $DS_CKLOOP 40% ;: Scope Loop?
00000000 °'9F A9 AF FA 00F2 CALLG 40%, asDSSCKLOOP
00FA 2003 $DS_CNDSUB
00FA T9 _S1_X:
00000000°9F 000000F0"EF FA O00FA CALLG $S%. a#DSSENDSUB
0105 2004 $DS_BGNSUB
0105 T9_S2::
00000000°9F 000000FCEF FA 0105 CALLG $S$. a#DS$BGNSUB
0110 2005 ;
0110 2006 ; Part 2
0110 2007 ;
g}}g %ggg ;: Force Uncorrectable error and check ERROR SUMMARY register
00000000 EF 0000011B'EF DE g!lg 3810 5 MOVAL 5% ,UNX_UNC_PC : Save PC for UNEX UNCORRECTABLE ERROR A7
11 11 :
52 00F20000 8F DO 011B 2012 10$: MOVL #CONTROLLER,R2 : Get address of memory controller
50 00000000 "EF DE 0122 2013 MOVAL TEMP,RO ;: Get address of test location
04 A2 50 000001FF BF CB 0129 2014 BICL3 sAX1FF ,R0,CSR1(R2) ; Put page address in pm address
04 A2 0A000000 8F C8 0132 2015 BISL #PM!EDM,CSR1(R2) ;: Disable ECC
00000000 "EF 03 D0 013A 2016 MOVL 23 ,TEMP : Init test location
04 A2 02000000 8F CA 0141 2017 BICL #EDM,CSR1(R2) : Enable ECC
00000000 EF D4 0149 2018 CLRL TEMP : Change test location
00000000 EF 00010001 8F DO O014F 2019 MOVL #£2X10001 ,EXP_UNC_ERR : Set the expected error flag
00000000 "EF 00000173°EF DE 015A 2020 MOVAL 203 ,RETURN_PC : Setup the return PC
04 A2 0C000000 8BF C8 0165 2021 BISL #PMIDCM,CSR1(R2) ; Set diagnostic mode
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00000000 "EF DS 016D 2022 TSTL TEMP ;: Force the error
04 A2 0C000000 8F CA 0173 2023 20%: BICL #PMIDCM,CSR1(R2) ; Clear diagnostic mode
54 26 DB 017B 2024 MFPR #AX26 R4 : Get ERROR SUMMARY register
53 08 DO O017E 2025 MOVL 28 ,R3 ;: Get expected data
55 54 53 CD 0181 2026 XORL3 R3,R4,R5 ;: Expected = Received?
25 13 0185 2027 BEQL 308 : Branch if yes
0187 2028 $DS_ERRHARD_S .80 ,CPU, -
0187 2029 PRINT_GENERAL,#4,- ;: Report the error
0187 2030 #FMT_CPU_4,R3,R4.,R5
55 DD 0187 PUSHL RS
54 DD 0189 PUSHL R4
53 DD 018B PUSHL R3
00000000 "8F DD 018D PUSHL sFMT _CPU_4
04 DD 0193 PUSHL 24
00000000 "EF DF 0195 PUSHAL PRINT_GENERAL
00000000 EF DF 019B PUSHAL CPU
00 DD 01A1 PUSHL 20
01 DD 01A3 PUSHL #3ER
01A5 ::: TEST 9, SUBTEST 2, ERROR 1
00000000 °9F 09 FB 01A5 CALLS r$8M, asDSSERRHARD
62 EO000000 8F DO O01AC 2031 30$: MOVL #2AXE0000000,CSRO(R2) ; Cleanup the controller
26 OF DA 01B3 2032 MTPR #AXF ,8AX26 : Cltear the ERROR SUMMARY register
01B6 2033 $DS_CKLOOP 10% ;: Scope loop?
00000000 9F FF61 CF FA 01Bé CALLG 108, a#DSS$CKLOOP
01BF 2034
01BF 2035 ;
01BF 2036 ; Force an XB uncorrectable error
01BF 2037 ;
01BF 2038
52 00F20000 8F DO 01BF 2039 40%: MOVL #CONTROLLER,R2 ;: Get address of memory controller
50 00000000 EF DE 01Cé6 2040 MOVAL TEMP,.RO ; Get address of test location
04 A2 50 000001FF 8F CB 01CD 2041 BICL3 #AX1FF ,R0,CSR1(R2) : Put page address in pm address
04 A2 0A000000 8F C8 01D6 2042 BISL #PM!EDM,CSR1(R2) ;: Disable ECC
00000000 EF D4 01DE 2043 CLRL TEMP ;: Init test location
04 A2 02000000 BF CA 01E4 2044 BICL #EDM,CSR1(R2) : Enable ECC
00000000 'EF 01010101 8F DO O1EC 2045 MOVL #~X01010101,TEMP ; Change test location
00000000 EF 00010001 8F DO O01F7 2046 MOVL #2X10001 ,EXP_UNC_ERR ; Set the expected error flag
00000000 EF 0000021B'EF DE 0202 2047 MOVAL 508 .,RETURN_PC ; Setup the return PC
04 A2 0C000000 8F C8 020D 2048 BISL #PMIDCM,CSR1(R2) ;: Set diagnostic mode
00000000 EF 17 0215 2049 JMP TEMP ; Force the error
04 A2 0C000000 8F CA 021B 2050 50%: BICL sPMIDCM,CSR1(R2) ; Clear diagnostic mode
54 26 DB 0223 2051 MFPR #22X26 ,R4 ; Get ERROR SUMMARY register
53 09 D0 0226 2052 MOVL 29 ,R3 ;: Get expected data
55 54 53 CD 0229 2053 XO0RL3 R3,R4,R5 ; Expected = Received?
25 13 022D 2054 BEQL 609 ;: Branch if yes
022F 2055 $DS_ERRHARD_S .#0,CPU,
022F 2056 PRINT_GENERAL ,#24,- : Report the error
022F 2057 #FMT _CPU_4,R3,R4,R5
558 DD 022F PUSHL R5
54 DD 0231 PUSHL R4
53 DD 0233 PUSHL R3
00000000 °8F DD 0235 PUSHL 2FMT _CPU_4
04 DD 023B PUSHL 24
00000000 EF DF 023D PUSHAL PRINT_GENERAL
00000000 EF DF 0243 PUSHAL CPU
00 DD 0249 PUSHL 20
02 DD 024B PUSHL #$ER

N 11
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17-ECKAM-3.2 TEST 9: CPU XB ERROR BIT TEST
?Eg?R; SUBSYSTEM TESTS

ECKAM
03-02

00000000 9F

09

62 E0000000 BF

26

0F

00000000°'9F  FF5D CF

00000000 9F 000C00FC EF

50
00000000 °9F

01
6E

FB
DO
DA

FA

FA

DO

FA
04

024D
024D
0254
0258
025E
025E
0267
0267
0267
0272
0272
0272
0275
0275
027C
027D

CPU XB

2058
2059
2060
2061

2062
2063

2064

ERROR BIT TEST

60%: MOVL
MTPR
$DS_CKLO
$DS_ENDS

T9_S2 _X:
$DS _ENDT

TEST_009_X::

$DS_PAGE

B 12

CALLS 23%M, asDSSERRHARD
#AXE0000000,CSRO(R2) ;
EAXF ,28AX26 :
opP 40% :
CALLG 40%, asDSSCKLOOP
uB

CALLG $S%, a#DSSENDSUB
EST

MOVL 21, RO :
CALLG (SP), a#DS$BREAK
RET :

13-MAY-1

23-JAN-1987 1
23-JAN-1987 1

::: TEST 9, SUBTEST 2, ERROR 2

987

Fi
4:30
4:29

che 1 Frame B12 Sequence
:50 VAX/VMS Macro V04-00
:55 (ZECCHINO.ECKAMIECKAM] .MAR:6

: Cleanup the controller

Clear the ERROR SUMMARY register
Scope loop?

NORMAL EXIT

RETURN TO TEST SEQUENCER

144
Page

57
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00000000 5
0000 2
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08 &1 2
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C 12
13-MAY-1987 Fiche 1 Frame C12 Sequence 145
23-JAN-1987 14:30:50 VAX/VMS Macro V04-00 Page
23-JAN-1987 14:29:55 (ZECCHINO.ECKAM]IECKAM] .MAR;6

.SBTTL TEST 10: MOVING INVERSIONS TEST
.PSECT TEST_010, PAGE, NOKWRT

DATA_010:
TEST_010::

HE & 4

Functional description:

A9 Mo M0 We Wa Ve Wy W9 WD NG WY W VE Ve WP W) C§ VY Vg Wy Wy gy wp

; Note:

$DS_BGNTEST <DEFAULT ,ALL ,EXHAUSTIVE>
.LONG 0 ; TEST ARGUMENT TABLE TERMINATOR
.HORD AM<O ; ENTRY MASK
$DS_BNQUICK 2% ;: Check quick f ag if not set continue
BBC #DSASV_QUICK,- ; BR IF NOT QUICK
a2DSASGL _FLAGS, 2%
$DS_ABORT TEST ; Otherwise abort test.
CLRL RO ; SEND A WARNING TO THE SUPERVISOR
RET ; TERMINATE TEST

In this test the arrays are tested rigorous!y. The moving inversions
algorithm is used in this test, providing an exhaustive test of the
RAMs. This test will take approximately 10 minutes per 256kb array
and approximately 45 minutes per 1024kb array. Set the quick flag

for a quick verify of the memory arrays.

Not all rows of all arrays are tested only those rows not protected

by the Diagnostic Supervisor are tested. If in doubt of the reliability
of this portion of memory, a manual swap of the array cards, to a higher
slot should be made. The first printout of the array card under test,.
(tests 10,11,12) will tell you where testing had begun.

Test algorithm:

1. Hrite all rows of all arrays under test with all zeros.

2. Go to the beginning of the first row under test. Read all zeros,
write all ones, and read all ones. Continue sequentially until all
longwords in this row are filled with all ones.

3. Go back to the beginning of the first row under test. Read al!
ones, write all zeros, and read all zeros. Continue sequentially
until all longwords in this row are filled with all 2eros.

4. Go to the end of the first row under test. Read all zeros., write
all ones, and read all ones. Continue backwards until all
longwords in this row are filled with all ones.

5. Go back to the end of the first row under test. Read all ones,
write all zeros., and read all zeros. Continue backwords until all
longwords in this row are filled with all zeros.

6. Repeat steps 2 and 3 for 14 or 16 passes (the number of address bits
per chip) deprndent on type of array. For each successive pass, a
different address bit is used as the least significant bit in count
such that every address line is toggled at the fastest possible rate.

7. Repeat steps 2 - 6 for data patterns which provide the check bit
memory with complementing patterns.

58
(13

ing




l1-ECKAM-3.2 TEST 10:
ECKAM
03-02
00000000 EF
10
00000000 EF
00000000°9F 01
049A
50 00F20000 8F
62 E0000000 8F
04 A0 10000000 8F
00000000 EF 01
00000000 EF 000004B7 "EF
00000000 EF
00000000 EF
00000000 EF 01
58 00000000 EF
00000000°EF 58
SB
00000000 EF
00000000 "EF
00000000 EF
00000000 EF
SB 00000000 °EF
00000000°EF4B  FF 8F
20
08 00000000°EF4B 00
57 58 05 14
001
00000000 EF 0
57 58 05 1
000
00000000°'EF FF 8
57 58 05 1
00000000'€
00000000 "€
55 00000000°¢E
00000000 EF 00000000°EF4
00000004 EF 00000000°EF4
00000000 °E
5B 00000000'%
5B 00000000'E
00000000°EF 00000000°EF4
0D 00000000°'EF 5
00000000°E
00000000°9F 0
53 00000000°E
56 00000000'E

T M T omMw MMM MMo OO (gp ]

MOVING INVERSIONS TEST

MEMORY SUBSYSTEM TESTS
TEST 10:

D5
12

9F
FB
31
DO
DO
c8

DE
16
D4
20

002D
002D
002D
002D
0033
0035
0035
0038
0042
0045
004C
0053
005B
0062

COO0OOOOOODOOOODOOOOO
P e P P i Pl il Pl G Py et OO O O
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OV M — TONODP WD

MOVING INVERSIONS TEST

NN
el g P pund pund pumd
P el i fun funid el
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AN RRDRDNNDNODNNDRNDRODNDNRNRODNDNODNDNDNDRODNNDNDNONDNDNDNDNDNDNDNDNDNNDNNDMNDNDNDNDND
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N
L

5%:

8%:
9% :
10$:

22%:

23%:

8. Repeat step 1 through 7 for all

TSTL
BNEQ

$DS_PRINTB_S

BRH
MOVL
MOVL
BISL
MOVL
MOVAL
JSB
CLRL
MOVB

D 12
13-MAY-1987 F
23-JAN-1987 14:3

23-JAN-1987 14:29:55

ggEE_PAGE_P :
FMT_NO_ARRAYS :
PUSHAB FMT _NO_ARRAYS
CALLS s$SN, a#DSSPRINTB
144% H
#CONTROLLER RO
#AXE0000000,CSRO(R2)
sERCE ,CSR1(R0)

21 ,EXP_UNC_ERR

2008 ,RETURN_PC

READ _MAP

TEMP1

#1 ,SUMMARY _FLAG

s wWe %0 %o We We %o Wy &

iche 1 Frame D12
0:50

Sequence 146
VAX/VMS Macro V04-00 Page
[ZECCHINO.ECKAMIECKAM]1 .MAR: 6

rows of all arrays under test.

Any memory to test?

: Branch if yes

Type no arrays to test message

Exit test

Get address of controller

Cleanup the controller

Enable error interrupts

Set the expected error flag

Set the return pc

This sets up the slot config table
Clear array message flags

Enable the summary section

Initialize the row counter and address pointer as a function of the
first free page above the Supervisor and the program.

MOVL
MOVL
CLRL
CLRB
CLRL
CLRL
CLRL
MOVL
cMPB
BEQL

BBC
EXTZV
BRH

MOVB
EXTZV
BRHW
MOVB
EXTZV
CLRL
CLRL
MOVL
MOVL
MOVL
JSB
CHPL
BEQL
MOVL
MOVB
BBSS

$DS_PRINTB_S

MOVL
MOVL

FREE _PAGE _P,RS8 ;
RG, TEMP

R11

DIGITI

L _CUR_ARRAY
FLAG!

FLAG3
L_CUR_ARRAY,R11
s1.SLOTIRIT

#20,SLOTIR11],7%
#20,#5,R8,R7
9%

22 ,FLAG]

#218,85,R8,R7

9%

#-1,FLAGI

#16,#5,R8,R7

PATCNT

NUM_COR_ERR

PATCNT RS

MOVI _PAT_O{RS),PATTERN
MOVI_PAT_1[R5]1,PATTERN «
WHICH_ARRAY
L_CUR_ARRAY ,R11

22%

L_CUR_ARRAY ,R11
SLOTIR11),FLAG]
RO,TEMP1,23%

FMT _ARRAY
PUSHAB FMT_ARRAY
CALLS 238N, asDSSPRINTB
PATTERN,R3 :
TEMP ,Ré6 :

Set address to base of row
Set base address

Slot counter

Current array counter
Initilize array counter
Used to flag 256kb arrays
Used to flag 1024kb arrays
Keep track of current array
Find array type

Branch if 256kb array

Set flag for 1024kb array
Get row number of address 1024kb array
Continue normal flow
Set flag for 256kb array
Get row number of adrress 256kb
Initialize pattern counter
Clear the single bit error counter
Get pattern count
Get first pattern for this pass
4 ; Get second pattern for this pass
Determine which array is under test
Find out if we need another array
Branch if we do
New array number
New array type
[f array N msg hasn't been printed
Then print it

array

Prepare to write the whole row
Initialize longword address

59
13
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03-02 TEST 10: MOVING INVERSIONS TEST 23-JAN-1987 14:29:55 [(ZECCHINO.ECKAMIECKAM1 .MAR;S6 (13)
00000000 °EF FF 8F 921 0157 2166 CMPB #2-1,FLAGI : Check array type
1f 13 015F 2167 BEQL 26% ;: Branch if 256kb array
0161 2168 ;
00000000 EF 02 91 0161 2169 CMPB 22 ,FLAG] ;:[3.0]) Check array type
0B 13 0168 2170 BEQGL 25% ; Branch if 4Mb array
59 56 000FFFFC 8Ff Ct 016A 217 ADDL3 #AXFFFFC,R6,R9 ; Calculate highest address of
0172 2172 : row 1024 kb
0013 31 g};g 3{;2 BRHW 27% ; Continue with flow
59 56 0003FFFC Bf C1 0175 2175 25%: ADDL3 #AX3FFFC,R6,RY ; Calculate highest address of row 256kb
0008 31 017D 2176 BRW 27% : Continue with flow
59 56 0000FFFC BFf Cl1 0180 2177 26%: ADDL3 #AXFFFC,R6,R9 ; Calculate highest address of row 64kb
66 53 DO 0188 2178 27%: MOVL R3.,(R§) ;: Write the pattern
FFF7 56 04 59 F1 018B 2179 ACBL R9 .24 ,R6,27% ; Do for all longwords in the row
59 DA 0191 2180 CLRL R9 ; Initialize address bit counter
00000000 °EF 94 0193 2181 CLRB SEQUENCE ;: Indicate forward sequence
00000000 "€EF 94 0199 2182 CLRB DATA ;: Indicate first forward sequence
58 D4 O019F 2183 30%$: CLRL RS ; Initialize address counter
5A 58 FFFFO000 BF CB O01A1 2184 34%: BICL3 #AXFFFFO000,R8,R10 ;: Time for supervisor call?
07 12 01A9 2185 BNEQ 38% : Branch if no
01AB 2186 $DS BREAK
00000000 9F 6€ FA O01AB CALLG (SP), a#DS$BREAK
5A 58 DO 01B2 2187 38%: MOVL R8.R10 ;: Copy current raw address
00000000 EF FF 8F 91 01B5 2188 CMPB 2-1,FLAGI : Check array type
19 13 01BD 2189 BEQL 42% : Branch if 256kb array
01BF 2190 ;
00000000 "EF 02 91 O01BF 2191 CMPB 12 ,FLAGI
08 13 01C6 2192 BEQL 409%
5A 12 0E 5A FO 01C8 2193 INSV R10,#214,#218.R10 : Copy raw address into upper 18 bits
000D 31 01CD 2194 BRW 439
01D0 2195 ;
5A 10 10 5A FO 01D0 2196 40%: INSV R10,#216,216,R10 ;: Copy raw address into upper 16 bits
0005 31 01D5 2197 BRW 43% : Continue flow
5A 0E 12 5A FO 01D8 2198 42%: INSV R10,#18,#214,R10 : Copy raw address into upper 14 bits
5A 5A 59 9C 01DD 2199 43%: ROTL R9.R10.R10 ;: Rotate R9 times
00000000 'EF FF BF 91 O01€E1 2200 CMPB # 1,FLAGI ;: Check array type
19 13 01E9 2201 BEQL 45% : Branch if 256kb array
01EB 2202 ;
00000000 EF 02 91 01EB 2203 CMPB #2 ,FLAG1 :[3.0] Check array type
08 13 01F2 2204 BEQL 45% ;: Branch if 1024kb array
50 5A 12 Cco EF 01F4 2205 EXTZV s20,#218,R10,R0 : Calculate actual
000D 31 O01F9 2206 BRMW 48% ;: Continue flow
01FC 2207 ;
50 5A 10 00 EF O01FC 2208 45%: EXTZV #0,#216,R10,R0 ; Calculate actua!
0005 31 0201 2209 BRHW 48% : Continue flow
50 S5A 0E 00 EF 0204 2210 44%: EXTZV #20.214,R10,R0 ;: Calculate actual 256kb arrays
50 50 02 78 0209 2211 48%: ASHL 22 ,R0,R0O ;: Obtain longword address
56 00000000°EF D0 020D 2212 MOVL TEMP ,Ré : Initialize address pointer
56 50 Co 0214 2213 ADDL RO,Ré6 ; Address to use
66 D5 0217 2214 TSTL (R&) ; Read the location under test M2
00000000 'EF 95 0219 2215 TSTB ERR_LOG_FULL ; Is error log full? (3.11]
03 13 021F 2216 BEQL 50%
01CC 31 0221 2217 BRH 133%
09 00000000 EF E8 0224 2218 50%: BLBS DATA,55% : If this is 0 -> 1 then
53 00000004 EF D0 022B 2219 MOVL PATTERN+4,R3 ;: Use the second pattern
07 11 0232 2220 BRB 57% : And branch
53 00000000 "EF D0 0234 2221 55%: MOVL PATTERN,R3 ;: Otherwise, use the first pattern
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ECKAM
03-02

66 53

66

00000000°EF

03

01AS

00000000°EF  FF BF
23

00000000 EF Og

0

FF39 58 01 0003FFFF B8F
0017

FF2C 58 01 0000FFFF BF
000A
FF1F 58 01 00003FFF 8F

00000000°9F  6E

00000000 "EF

0A

00000000 EF 01

FFO4

00000000 'EF

00000000°EF  FF 85
1

00000000 EF gg
58 0003FFFF BF
0011

58 0000FFFF BF

0007

58 00003FFF BF

S5A 58  FFFFB000 8BF

07

00000000 9F 6E

5A 58

00000000°EF  FF 8F
19

00000000 "EF 85

SA 12 0E 5A
000D

5A 10 10 5A
0005

5A 0E 12 5A
SA 5A 59
00000000 EF FF BF
19

00000000 EF 02

08

50  5A 12 00

MEMORY SUBSYSTEM TESTS

TEST 10:
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0298
029B
02A1
02A9
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02B2
02B4
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57%:

2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238

2239
22490
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257

2258
2259
2260
2261
2262
2263
2264
2265

58%:

OO Ones

D~
oo
L X ]

633:

85%:
88%:

89%:

2266 ;

2267
2268
2269
2270
2271
2272
2273
2274
2275
2276

91%:

92%:
93%:

(=]
o

A »—a
L X

F 12

13-MAY-1987 Fiche 1 Frame F12 Sequence 148
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23-JAN-1987 14:29:55 [(ZECCHINO.ECKAMIECKAM] .MAR;S (13)
MOVL R3.,(Ré6) ;: Hrite the pattern
TSTL (R6) ;: Read the data M2
TSTB ERR_LOG_FULL ; Is error io0g full? (3.1)
BEQL 58%
BRH 133%
CHPB #-1,FLAGY : Check array type
BEQL 61% ;: Branch if 256kb arrays
CMPB 22 ,FLAGI :[3.0] Check array type
BEQL 608 ;: Branch if 1024kb arrays
ACBL 2262143 ,81,R8,34% ;: Do for all addresses in the row 1024kb
BRH 62% : Continue flow
ACBL #265535,821,R8,34% : Do for all addresses in the row 256kb
BRHW 62% : Continue flow
ACBL 216383,#21,R8,34% : Do for all addresses in the row 64kb
$DS_BREAK : Check for CTRL C A7
CALLG (SP), asDS$BREAK
TSTB DATA ;: Done for 1's and 0's both?
BNEQ 708 ;: Branch if so
MOVB 71 ,DATA ; Set data flag
BRHW 308% ;: And branch to do forward seq again
CLRB DATA ; Clear data flag
CMPB 7-1,FLAGI ; Check array type
BEQL 85% : Branch if 256kb arrays
CMPB 22 ,FLAGI :03.0) Check array type
BEQL 83% ;: Branch if 1024kb arrays
MOVL 2262143 ,R8 : Initialize address counter 4Mb array
BRMW 88% ;: Continue flow
MOVL #265535,R8 ;: Initialize address counter 1024kb array
BRHK 88% : Continue flow
MOVL £16383,R8 ;: Initialize address counter 256kb array
BICL3 sAXFFFFB000,R8,R10 : Time for supervisor call?
BNEQ 89% : Branch if no
$DS_BREAK
CALLG (SP), a#sDS$BREAK

MOVL R8.R10 : Copy current row address
CMPB 2-1,FLAGI ; Check array type
BEQL 92% ; Branch if 256kb arrays
CHPB 22.FLAG] :[3.0) Check array type
BEQL 919 : Branch if 1024kb arrays
INSV R10,#214,#218,R10 ; Copy row address into upper 18 bits
BRH 93% : Continue flow
INSV R10,216.216,R10 ; Copy raw address into upper 16 bits
BRHW 93% ;: Continue flow
INSV R10,218.#214,R10 ;: Copy raw address into upper 14 bits
ROTL R?,R10.R10 ;: Rotate R9 times
CMPB 2-1,FLAG] ; Check array type
BEQL 96% : Branch if 256kb arrays
CMPB 82 ,FLAG] :03.0) Check array type
BEQL 94% ;: Branch it 1024kb arrays
EXTZV 20,#18,R10,R0 ; Calculate actual for 4Mb arrays
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ECKAN
03-02

000D

50 5A 10 00

0005

50 S5A 0 00

50 50 02

56 00000000 EF

56 50

66

00000000 EF

03

009E

09 00000000 EF

53 00000004'%;

53 00000000 °EF

66 53

66

00000000 EF

7A

58

03

FF52

00000000 °9F 6E

00000000°EF

0A

00000000°EF 01

FFOB

00000000 "EF

00000000°EF  FF BF

1B

00000000°EF gg

FDEA 59 01 11

000F

FDE1 59 01 0F

0006

FoDB 59 01 CD

FD22 00000000 'EF 01 01

50 57

51

SA 52 50 04

00000000 EF

S5A

00000000 EF

00000000 °9F 03

0000FEQO'EF 80000000 BF
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MOVING INVERSIONS TEST

MEMORY SUBSYSTEM TESTS
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MOVING INVERSIONS TEST

2277 BRHW 98$ :
2278 ;
2279 94%: EXTZV #0,#16,R10,R0 :
2280 BRNW 98$ :
2281 96%: EXTZV #20,#214,R10,R0 :
2282 98%: ASHL 22 ,R0,R0 :
2283 MOVL TEMP ,R6 :
2284 ADDL RO,R6 :
2285 TSTL (R6) :
2286 TSTB ERR_LOG_FULL :
2287 BEQL 1008
2288 BRH 133%
2289 100%: BLBS DATA,105% :
2290 MOVL PATTERN+4 ,R3 :
2291 BRB 107% :
2292 105%: MOVL PATTERN,R3 :
2293 107¢%: MOVL R3,(R6) :
2294 TSTL (R&) :
2295 TSTB ERR_LOG_FULL :
2296 BNEQ 133%
2297 110%: DECL RS :
2298 BLSS 120% :
2299 BRHW 88% :
2300 120%: $DS_BREAK :

CALLG (SP), 3#DS$BREAK
2301 TSTB DATA :
2302 BNEQ 128% ;
2303 MOVB s1 ,DATA :
2304 BRH 80$ :
2305 128%: CLRB DATA :
2306 CMPB f£-1,FLAGI :
2307 BEQL 131% :
2308 ;
2309 CMPB 22 ,FLAG]
2310 BEQL 130% :
2311 ACBL 217,21 ,R9,30% :
2312 BRNW 132% :
2313 ;
2314 130%: ACBL 215,81 ,R9.,30% :
2315 BRMW 132% :
2316 131%: ACBL £13.81,R9.30% :
2317 132%: ACBL #21.,#1 ,PATCNT,10% :
2318 MOVL R7,R0 :
2319 CLRL R1 :
2320 EDIV 24 ,R0,R2.R10 :
2321 $DS_PRINTB S FMT_ROW_MSG, - :
2322 R10,NUM COR ERR ;

PUSHL NUM_COR_ERR

PUSHL R10

PUSHAB FMT_ROMW_MSG

CALLS 283N, a#DSSPRINTB
2323 :
2324 : If runnin
2325 ;: make an ERRHARD cal
2326 :
2327 133%: BITL sDSASM APT ,DSASGL _FLAGS ;
2328 BEQL 134% :

G 12
13-MAY-1987

Fiche 1 Frame G12
:30:50
129:55

Sequence 149
VAX/VMS Macro V04-00 Page
(ZECCHINO.ECKAMIECKAM] .MAR;6

Continue flow

Calculate actual

Continue flow

Calculate actual for 256kb arrays
Obtain longword address
Initialize address pointer
Address to use

Read the location under test

Is error log full? (3.1]

[f this is 0 -> 1 then

Use the second pattern

And branch

Otherwise, use the first pattern
Write the pattern
Read the data

Is error log full? (3.1}
Subtract one from address counter
Branch if done for all addresses
Branch to do next address

Check for CTRL C

: Done for 1's and 0°'s both?
: Branch if so

Set data flag

Branch to do reverse seq again
Clear data flag

Check array type

Branch if 256kb arrays

:03.0) Check array type

Branch if 256kb arrays

Do for all address bits in address
Continue flow

Do for all address bits in address
Continue flow

Do for all address bits in address
Do for data and check bit patterns
Copy row number

Ctear high part of quadword for EDIV
Calculate row # 0f array under test
Print the row number under test
single bit errors for this row

under manufacturing APT and there are s ngle bit errors,

APT mode?
Branch if no

M2

M2

A7
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lZ-ECKAM-3.2 TEST 10: MOVING INVERSIONS TEST 13-MAY-1987 Fiche | Frame H12 Sequence 150
ECKAM MEMORY SUBSYSTEM TESTS 23-JAN-1987 14:30:50 VAX/VMS Macro V04-00 Page 63
03-02 TEST 10: MOVING INVERSIONS TEST 23-JAN-1987 14:29:55 [ZECCHINO.ECKAMIECKAM] .MAR;6 (13)
00000000 'EF 95 03FD 2329 TSTB NUM_COR_ERR ; Any single bit errors?
4€ 13 0403 2330 BEQL 135% : Branch 1 f no
SA 57 FFFFFFFC BF CB 0405 2331 BICL3 SAXFFFFFFFC.R7,R10 : Compute current array
52 57 FE 8F 78 040D 2332 ASHL 2-2,R7,R2 : and row from rows done
0412 2333 $DS ERRHARD_S .20, -
0412 2334 ARRAY _SGL _BIT, -
0412 2335 PRINT _GENERAL,-
0412 2336 Pl = #4,-
0412 2337 P2 = #FMT_SGL_BIT_ERR,-
0412 2338 P3 = R2,
0412 2339 P4 = R1O,-
0412 2340 P5 = NUM_COR_ERR; Report the errar
00000000 EF DD 0412 PUSHL NUM_COR_ERR
S5A DD 0418 PUSHL R10
52 DD 041A PUSHL R2
00000000 °8F DD 041C PUSHL #FMT _SGL _BIT_ERR
04 DD 0422 PUSHL 14
00000000 'EF DF 0424 PUSHAL PRINT _GENERAL
00000000 "EF DF 042A PUSHAL ARRAY _SGL_BIT
00 DD 0430 PUSHL 20
01 DD 0432 PUSHL #s3ER
0434 :::; TEST 10, SUBTEST 0, ERROR 1
00000000 9F 09 FB 0434 CALLS s$8%M, 3#DSSERRHARD
00000000 'EF 95 043B 2341 134%: TSTB ERR_LOG_FULL
10 13 0441 2342 BEQL 135%
0443 2343 $DS_PRINTB_S FMT _LOG_FULL : [f error ag is full then
00000000 "EF 9F 0443 PUSHAB FMT LOG FULL
00000000 9F 01 FB 0449 CALLS s8N, 32#DSSPRINTB
0450 2344 $DS_ABORT TEST : exit test [3.1)
50 D4 0450 CLRL RO : SEND A WARNING TO THE SUPERVISOR
04 0452 RET : TERMINATE TEST
00000000 EF FF BF 91 0453 2345 135%: CMPB #£-1,FLAGI ;: Check array type
3D 13 045B 2346 BEQL 137% : Branch for 256kb arrays
045D 2347 ;
00000000 EF 02 91 045D 2348 CHPB 22 ,FLAG] :03.0]) Check array type
24 13 0464 2349 BEQL 136% ;: Branch for 1024kb arrays
57 D6 0466 2350 INCL R7 ;: Bump the row counter 4Mb arrays
00000000 EF 00100000 BF C0 0468 2351 ADDL2 2AX100000,TEMP ; Calculate the new base address
00000000 EF 00000000 EF D1 0473 2352 CHPL TEMP,TRANSITIONA ; Are we at end of 4Mb arrays?
27 13 047E 2353 BEQL 139%
000060000 EF 02 90 0480 2354 MOVB 22 ,FLAG1
001D 31 0487 2355 BRMW 139$% : Continue flow
048A 2356 ;
57 D6 04BA 2357 136%: INCL R7 ; Bump the row counter 1024kb arrays
00000000 EF 00040000 BF C0O 048C 2358 ADDL2 22X40000,TEMP ;: Calculate the new base address
000D 31 0497 2359 BRUW 139% : Continue flow
57 D6 049A 2360 137%: INCL R7 ; Bump the row counter for 256kb arrays
00000000 "EF 00010000 BF CO 049C 2361 ADDL2 #2X10000,TEMP ; Calculate the new base address
50 00000000 °EF 01 C3 04A7 2362 139%: SUBL3 #1 ,MAXROW ,RO : Adjust MAXROMW
57 50 D1 04AF 2363 142%: CMPL RO,R7 ; Done for all rows ?
2B 19 04B2 2364 BLSS 144% ;: branch to test end
FC30 31 04B4 2365 BRMW 9¢ ; Branch if not to get next array
04B7 2366 ;
04B7 2367 ; Come here if uncorrectable error
04B7 2348 ;
00000000 'EF 16 04B7 2369 200%$: JSB WHICH ARRAY ;: Determine failing module A2
00000000 "€EF 03 90 04BD 2370 MOVB #3.ERROR_TYPE ;: Point to RAM failure A2
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ECKAN
03-02

55 54 53

00000000 "EF

00000000 EF

00

02

00000000 °9F 04

50 01

00000000 9F 6E

MOVING INVERSIONS TEST

MEMORY SUBSYSTEM TESTS
TEST 10:

CD
DF
DF
DD
DD
FB
DO

FA
04

04C4
04C8
04C8
04CE
04D4
04Dé6
04D8
04D8
04DF
04DF
04E2
04E2
04E9
04EA

MOVING INVERSIONS TEST

2371 XO0RL3
2372 $DS_ERRH
::: TEST 10, SUB
2373 144%: $DS_ENDT
TEST 010 X::
2374 $DS _PAGE

[ 12
13

R3.R4.RS
ARD _S
PUSHAL
PUSHAL
PUSHL
PUSHL
TEST 0,
CALLS
EST

MOVL

CALLG
RET

-MAY 1987
23 JAN-1987 14:30:50
23-JAN-1987 14:29:55

Fiche 1 Frame 112

Sequence
VAX/VMS Macro V04 00
[ZECCHINO.ECKAMIECKAM] .MAR ;6

151
Page

64
(13)

; Generate xor of expected and received A2

.20 ,ARRAY ,PRINT
PRINT

ARRAY

20

FS$ER

ERROR 2

238M, a#DSSERRHARD

RO H
(SP), asDSS$BREAK

£,

; Report the error

NORMAL EXIT

: RETURN TO TEST SEQUENCER

A2
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l7-ECKAM-3.2 TEST 11: MOVI WITH MANUAL ARRAY SELECT 13-MAY-1987 Fiche 1 Frame J12 Sequence 152
ECKAM MEMORY SUBSYSTEM TESTS 23-JAN-1987 14:30:50 VAX/VMS Macro V04 00 Page 65
03-02 TEST 11: MOVI WITH MANUAL ARRAY SELECT 23-JAN-1987 14:29:55 [(ZECCHINO.ECKAMIECKAM] .MAR:;6 (14)
04EA SBTTL TEST 11: MOVI WITH MANUAL ARRAY SELECT
oooogggg PSECT TEST_011, PAGE, NOWRT
0020 2377 $DS _BGNTEST <MANUAL>
0020 DATA_011:
00000000 0020 .LONG 0 : TEST ARGUMENT TABLE TERMINATOR
0024 TEST_011::
0000 0024 .WORD AM O : ENTRY MASK
0026 2378 ;+-«
0026 2379 ; Funct onal description:
0026 2380 ;
0026 2381 ; This test is identical to the previous test, except that the user may
0026 2382 ; select the arrays she desires to test.
0026 2383 ;
0026 2384 ; Test algorithm;
0026 2385 ;
0026 2386 ; 1. Hrite all rows of al! arrays under test with all zeros.
0026 2387 ;
0026 2388 : 2. Go to the beginning of the first row under test. Read all zeros,
0026 2389 ; write all ones, and read all ones. Continue sequentially unt'| all
0026 2390 ; longwords in this row are filled with all ones.
0026 2391 ;
0026 2392 ; 3. Go back to the beginning of the first row under test. Read all
0026 2393 ; ones, write all zeros, and read all zeros. Continue sequentially
0026 2394 ; until all longwords in this row are filled with all zeros.
0026 2395 ;
0026 2396 ; 4. Go to the end of the first row under test. Read al!l zeros, write
0026 2397 ; all ones, and read all ones. Continue backwards until al)
0026 2398 longwords in this row are filled with all ones.
0026 2399 ;
0026 2400 ; 5. Go back to the end of the first row under test. Read all ones,
0026 2401 ; write all zeros, and read all zeros. Continue backwords until all
0026 2402 ; longwords in this row are filled with all zeros.
0026 2403 ;
0026 2404 ; 6. Repeat steps 2 and 3 for 14 or 16 passes (the number of address bits
0026 2405 ; per chip) dependent on array type . For each successive pass, a
0026 2406 ; different address bit is used as the least significant bit in counting
3336 g:gg ; such that every address line is toggled at the fastest possibl!e rate.
6 :
0026 2409 ; 7. Repeat steps 2 - 6 for data patterns which provide the check bit
0026 2410 ; memory with complementing patterns.
0026 2411 ;
0026 2412 ; 8. Repeat step 1 through 7 for all rows of all arrays under test.
0026 2413 ;--
0026 2414
00000000 °EF D5 0026 2415 TSTL FREE _PAGE_P : Any memory test ?
10 12 002C 2416 BNEQ 29 : Branch if yes
002 2417 $DS_PRINTB_S FMT _NO_ARRAYS : Type no arrays to test message
00000000 EF 9F 002€E PUSHAB FMT _NO_ARRAYS
00000000 9F 01 FB 0034 CALLS sSSN, 3s#DSSPRINTB
0404 31 003B 2418 BRW 140% : Exit test
50 00F20000 8F DO O003E 2419 2%: MOVL sCONTROLLER,RO : Get address of memory controller A2
62 £E0000000 BF D0 0045 2420 MOVL sAXEDO000000,CSRO(R2) : Cieanup the Controller
04 AO 10000000 8F C8 004C 2421 BISL #ERCE ,CSR1(RO) : Enable error interrupts £2 M
00000000 "EF 01 D0 0054 2422 MOVL 21 ,EXP_UNC_ERR : Set expected uncorr error flag A2
00000000°EF 0000041AEF DE 005B 2423 MOVAL 200% .RETURN_PC : Set the return pc A2
00000000 EF 16 00686 2424 JSB READ MAP : This sets up the slot config table




I7-ECKAN-3 .2 TEST 11:

ECKAM
03-02

00000000 EF

52

03

03C9

00000000 EF

57 00000000 EF

00000000 EF 00000000 "EF

00000000 EF 01

00000000 EF

00000000 'EF

55 00000000°EF

00000000 EF 00000000 °EF45

00000004 EF 00000000 °EF4S

00000000 'EF

5B 00000000'%;

SB 00000000 'EF

00000000 EF 00000000°EF4B

0D 00000000'EF 50

00000000 EF

00000000 °9F 01

53 00000000 EF

56 00000000 "EF

00000000 EF FF BF

1F

00000000 °EF 32

59 56 000FFFFC 8F

0013

59 56 0003FFFC BF

0008

59 56 0000FFFC BF

66 53

FFF7 56 04 59

59

00000000 EF

00000000 EF

58

5A 58 FFFFO0000 8F

07

00000000 °9F 13

5A 58

00000000 EF FF BF

19

00000000 °EF gg

5A 12 0E SA

000D

SA 10 10  SA

0005

S5A 0E 12 5A

16
DS
12
31
D4
DO
DO
90

MOVO—-O0O-—-00000
NooW—OhnOoOo oL

M0
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006C
0072
0074
0076
0079
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0084
0091
0098
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00C3
00C9
00D0
00D2
00D9
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00ED
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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
2450
2451
2452
2453
2454
2455
2456
2457
2458
2459
2460
2461
2462
2463
2464
2465
2466

2467
2468
2469
2470
2471
2472
2473
2474

MOV] WITH MANUAL ARRAY SELECT
MEMORY SUBSYSTEM TESTS
MOV] WITH MANUAL ARRAY SELECT

5%:

3¢:

10$:

22%:

23%:

NN Nwe
un
[ 4

W
o
o

389%:

2475 ;

2476
2477
2478

41%:
42%:

~J O~
o
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13-MAY-1987 Fiche 1 Frame K12 Sequence 153
23-JAN-1987 14:30:50 VAX/VMS Macro V04 00 Page 66
23-JAN-1987 14:29:55 (ZECCHIND.ECKAMIECKAM] .MAR;S (14)
JSB GET_ARRAYS ;: This gets the row limits
TSTL R2 ;: Any arrays to test?
BNEQ 5% : Yes, wf do
BRHW 140% ;: No, so the test is all over
CLRL TEMP] ;: Clear array message flags
MOVL LOWROMK ,R7 ;: Initialize row counter
MOVL LOWADDR ,TEMP ;: Initialize address pointer
MOVB #1 ,SUMMARY _FLAG ;: Enable the summary section
CLRL PATCNT : Initialize pattern counter
CLRL NUM_COR_ERR ;: Clear the single-bit error counter
MOVL PATCNT ,R5 ; Get pattern count
MOVL MOVI_PAT_O[R5]1,PATTERN ; Get first pattern for this pass
MOVL MOV]I _PAT_1(R5),PATTERN ¢« 4 ; Get second pattern for this pass
JSB WHICH_ARRAY ;: Determine which array is under test
CMPL L_CUR_ARRAY ,R11 ; Find out if we need another array
BEQL 22% ;: Branch if we do
MOVL L_CUR_ARRAY ,R11 : New array number
MOVB SLOTIR11),FLAG! ;: New array type
BBSS RO,TEMP1,23% : It array N msg hasn't been pr ' nted
$DS_PRINTB_S FMT _ARRAY : Then print it
PUSHAB FMT_ARRAY
CALLS 2$SN, a#DSSPRINTB
MOVL PATTERN,R3 ; Prepare to write the whole row
MOVL TEMP ,R6 ; Initialize longword address
CMPB #2-1,FLAG] : Check array type
BEQL 26% : Branch if 256kb array
CMPB 22 ,FLAGI :[03.0) Check array type
BEQL 25% ; Branch if 1024kb array
ADDL3 sAXFFFFC,R6,R9 ;: Calculate highest address of row 1024KBkb
BRW 27% : Continue with flow
ADDL3 #AX3FFFC,R6,R9 ;: Calculate highest address of row 256kb
BRHW 27% : Continue with flow
ADDL3 #AXFFFC,R6,R? ; Calculate highest address of row 64kb
MOVL R3.(R6) ;: Write the pattern
ACBL R9 .24 ,R6,27% : Do for all longwords in the row
CLRL R9 : Initialize address bit counter
CLRB SEQUENCE : Indicate forward sequence
CLRB DATA : Indicate first forward sequence
CLRL R8 : Initialize address counter
BICL3 #AXFFFFO000,R8,R10 : Time for supervisor call?
BNEQ 38% : Branch if no
$DS_BREAK
CALLG (SP), asDS$BREAK
MOVL R8,R10 : Copy current raw address
CMPB #2-1,FLAG] : Check array type
BEQL 42% : Branch if 256kb arrays
CMPB 22 ,FLAG! :[03.0) Check array type
BEQL 41% : Branch if 1024kb arrays )
INSV R10,#214,#218,.R10 : Copy raw address into upper 16 bits
BRMW 43% ; Continue flow
INSV R10,216,216,R10 : Copy raw address into upper 16 bits
BRW 43% ;: Continue flow
INSV R10,#18.#214,R10 ; Copy raw address into upper 14 bits
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2Z-ECKANM-3.2 TEST 11: MOVI WITH MANUAL ARRAY SELECT 13-MAY-1987 Fiche 1 Frame L12 Sequence 154
ECKAM MEMORY SUBSYSTEM TESTS 23-JAN-1987 14:30:50 VAX/VMS Macro V04-00 Page 647
03-02 TEST 11: MOVI WITH MANUAL ARRAY SELECT 23-JUAN-1987 14:29:55 (ZECCHINO.ECKAMIECKAM] .MAR:6 (14)
SA 5A 59 9C O018E 2479 43%: ROTL R9,R10,R10 ; Rotate R9 times
00000000 'EF FF 8F 921 0192 2480 CMPB 2-1,FLAGI : Check array type
19 13 019A 2481 BEQL 46% : Branch it 256kb arrays
019C 2482 ;
00000000 EF 02 91 019C 2483 CMPB 22 ,FLAG] ;03.0] Check array type
08 13 01A3 2484 BEQL 45% ; Branch if 1024kb arrays
50 5A 12 00 EF 01A5 2485 EXTZV #20,#18 ,R10,R0 ;: Calculate actual 4Mb arrays
000D 31 O01AA 2486 BRUW 48% : Continue flow
01AD 2487 ;
50 5A 10 00 EF 01AD 2488 45%: EXT2V #20,#16,.R10,R0 ; Calculate actual
0005 31 01B2 2489 BRY 48% : Continue flow
50 SA 0E 00 EF 01B5S 2490 46%: EXTZV #20,#14,R10,R0 ; Calculate actual 256kb afrays
50 50 02 78 01BA 2491 48%$: ASHL 22 ,R0,RO ; Obtain longword address
56 00000000 EF D0 01BE 2492 MOVL TEMP ,Ré : Initialize address pointer
56 50 CO O01C5 2493 ADDL RO,RS ; Address to use
66 D5 01C8 2494 TSTL (R6) ;: Read the location under test M2
00000000 EF 95 O01CA 2495 TSTB ERR_LOG_FULL : Is error log full? (3.1]
03 13 01D0 2496 BEQL 50%
01CF 31 01D2 2497 BRUW 133%
09 00000000 EF E8 01D5 2498 50%: BLBS DATA ,55% : If this is 0 > 1 then
53 00000004 EF DO 01DC 2499 MOVL PATTERN+4,R3 ; Use the second pattern
07 11 01E3 2500 BRB 57% ; And branch
53 00000000 'EF DO O01E5 2501 55%: MOVL PATTERN ,R3 : Otherwise, use the first pattern
66 53 D0 O01EC 2502 57%: MOVL R3,(R6) : Hrite the pattern
66 DS O01EF 2503 TSTL (R6) ; Read the data M2
00000000 EF 95 01F1 2504 TSTB ERR_LOG_FULL ; Is error tog full? (3.1]
03 13 01F7 2505 BEQL 58%
01A8 31 01F9 2506 BRNW 133%
00000000 EF FF 8F 91 O01FC 2507 58%: CMPB 2-1,FLAGI ;: Check array type
23 13 0204 2508 BEQL 61% ; Branch if 256kb arrays
0206 2509 ;
00000000 EF 02 91 0206 2510 CMPB 22 ,FLAG! ; Check array type
0D 13 020D 2511 BEQL 60% ; Branch if 1024kb arrays
FF39 58 01 00040000 8F F1 020F 2512 ACBL 2262144,¢#1 ,R8,35% ; Do for all addresses in the row 1024kb
0017 31 0219 2513 BRHW 62% : Continue flow
021C 2514 ;
FF2C 58 01 0000FFFF 8F F1 021C 2515 60%: ACBL 265535,#1 ,R8,35% ; Do for all addresses in the row 256kb
000A 31 0226 2516 BRW 62% : Continue fiowm
FFiF 58 01 00003FFF 8F F1 0229 2517 61%: ACBL 216383 ,#1,R8,35% ; Do for all addresses in the row 64kb
0233 2518 62%: $DS_BREAK : Check for CTRL C A7
00000000 °9F 6E FA 0233 CALLG (SP), asDSS$BREAK
00000000 EF 95 023A 2519 T1STB DATA : Done for 1°'s and 0's both?
0A 12 0240 2520 BNEQ 708 : Branch if so
00000000 EF 01 90 0242 2521 MOVB 21 ,DATA ; Set data flag
FFO4 31 0249 2522 BRNW 309 ;: And branch to do forward seq again
00000000 EF 94 024C 2523 70%: CLRB DATA ; Clear data flag
00000000 "EF FF 8F 91 0252 2524 75%: CMPB #2-1,FLAG] : Check array type
1D 13 025A 2525 BEQL 85% : Branch if 256kb arrays
025C 2526 ;
00000000 'EF 02 91 025C 2527 CMPB 22 ,FLAG] :(3.0) Check array type
0A 13 0263 2528 BEQL 80$ ;: Branch if 1024kb arrays
58 00040000 8F D0 0265 2529 MOVL 2262144 ,R8 ;: Initialize address counter 4Mb array
0011 31 026C 2530 BRHW g8% : Continue flow
026F 2531 ;
58 0000FFFF BF DO 026F 2532 80$: MOVL 265535 ,R8 : Initialize address counter 1024kb array
0018 31 0276 2533 BRW 90% : Continue flow
58 00003FFF 8F D0 0279 2534 B85%: MOVL 216383 ,R8 ;: Initialize address counter 256kb array
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5o 58 FFFFB000 8F

07

00000000'9F  &E

SA 58

00000000°EF  FF 8F

19

00000000 'EF gg

S5A 12 0E 5A

000D

S5A 10 10 5A

0005

SA 0E 12 SA

5A 5A 59

00000000°EF  FF 8F

19

00000000"EF 02

08

50 5a 12 00

000D

50 5A 10 00

0005

50 SA  O0E 00

50 50 02

56 D0000000EF

56 50

66

00000000 EF

03

00A1

09 00000000 °EF

53 00000004'%;

53  00000000"EF

66 53

66

00000000 'EF

03

007A

58

03

FFAF

00000000°9F 6E
00000000 EF

0A

00000000 EF 01
FFOB

00000000 EF
00000000 'EF FF ?g

TEST 11:

CB
12

FA
DO
91
13

91
13
FO
31

FO

—O~N—Wohthroor—o -

= OVWO~ 0N W—eOW— o000 —-0Mw

Wr—th—oNh D>

0280
0288
028A
028A
0291
0294
029C
029t
029¢
02A5
02A7
02AC
02AF
02AF
02B4
02B7
02BC
02C0
02C8
02CA
02CA
02D1
02D3
0208
02DB
02DB
02E0
02E3
02E8B
02EC
02F3
02F6
02F8
02FE

2535
2536
2537

2538
2539
2540
2541
2542
2543
2544
2545
2546
2547
2548
2549
2550
2551
2552
2553
2554
2555
2556
2557

MOVI WITH MANUAL ARRAY SELECT
MEMORY SUBSYSTEM TESTS

88%:

90%:

2558 ;

2559
2560
2561
2562
2563
2564
2565
2566
2567
2568
2569
2570
2571
2572
2573
2574
2575
2576
2577
2578
2579
2580
2581

2582
2583
2584
2585
2586
2587

94%:

96%:
98%:

100%:

b g
(=R =]
~ U
L X
s &e

110%:

1209 :

125%:

M12

13-MAY-1987 F
23-JAN-1987 14:3
MOVI WITH MANUAL ARRAY SELECT 23-JAN-1987 14:2
BICL3 sAXFFFFB8000,R8,R10 :
BNEQ 90% :
$0S_BREAK
CALLG (SP), a#DSS$BREAK
MOVL R8,R10 :
CMPB #2-1,FLAG1 :
BEQL 92% :
CMPB 22 .FLAG1 :
BEQL 91% :
INSV R10,#214,218,R10 :
BRKW 93% :
INSV R10,#216,#16,.R10 :
BRUW 93% :
INSV R10,218,#214,R10 :
ROTL R9,R10,R10 :
CMPB #£-1,FLAG1 :
BEQL 96% :
CMPB 22 ,FLAGI :
BEQL 94% :
EXT2V 20,218 ,R10,R0O :
BRW 98¢% :
EXTZV 20,216 ,R10,R0 :
BRH 98% :
EXTZV 20,214 ,R10,R0 :
ASHL #2,R0,R0 :
MOVL TEMP ,R6 :
ADDL RO,Ré6 :
TSTL (R6) :
TSTB ERR_LOG_FULL :
BEQL 100%
BRH 133%
BLBS DATA,105% :
MOVL PATTERN+4 ,R3 :
BRB 107% :
MOVL PATTERN,R3 :
MOVL R3,(R§) :
TSTL (R6) :
TSTB ERR_LOG_FULL :
BEQL 110$
BRUW 133%
DECL R8 :
BLSS 120% :
BRH 88% :
$DS_BREAK :
CALLG (SP), 3#DS$BREAK
TSTB DATA :
BNEQ 125% :
MOVB 21 ,DATA :
BRHW 75% :
CLRB DATA :
CMPB #2-1,FLAG] :
BEQL 131% :

2588
2589

i
0
9

che 1 Frame M12
:50
155

VAX/VMS Macro V04-00
(ZECCHINO .ECKAMIECKAM] .MAR ;6

Time for supervisor call?
Branch if no

Copy current row address
Check array type
Branch it 256kb arrays

(3.0] Check array type

Branch if 256kb arrays

Copy row address into upper 18 bits
Continue flow

Copy raw address into upper 16 bits
Continue flow
Copy raw address
Rotate R9 times
Check array type
Branch if 256kb arrays

into upper 14 bits

(3.0] Check array type

Branch if 1024kb arrays
Calculate actual 4Mb array
Continue flow

Calculate actual

Continue flow

Calculate actual for 256kb arrays
Obtain longword address
Initialize address pointer
Address to use

Read the location under test

Is error log full? (3.1]

If this is 0 -> 1 then

Use the second pattern

And branch

Otherwise, use the first pattern
Write the pattern

Read the data

Is error tog full? (3.1]

Subtract one from address counter
Branch if done for all addresses
Branch to do next address

Check for CTRL C

Done for 1°'s and 0°'s both?
Branch if so

Set data flag

Branch to do reverse seq again
Clear data flag

Check array type

Branch if 256kb arrays

Sequence 155
Page

68
(14)

M2

M2

A7




I7-ECKANM-3.2 TEST 11:

ECKAM
03-02

00000000 EF 02

09

FDE7 59 01 11

000F

FDDE 59 01 0F

0006

FDDS 59 01 0D

FD1F 00000000 EF 01 01

50 57

51

5A 52 50 04

00000000 °EF

S5A

00000000 EF

00000000°9F 03

00000000 EF
10

0000 EF
9F 01
50

00000000 "EF FF BF

3B
00000000°EF 02

00000000°EF 0010000
57 00000000°EF

00000000 EF 0
57 0

00000000°EF 000
57 000

0000 EF
00000 EF 03
55 54 53

00000000°EF

oo
[—F —}

TEST 11:

035A
0361
0363
0369
036C
036C
0372
0375
037B
0385
0388
038A
038F
038F
038F
0395
0397
039D
03A4
03A4
03AA
03AC
03AC
0382
0389
0389
0388
03B8C
03BC
03C4
03C6
03Cé6
03CD
03CF
03D1
03DC
03E3
03ES
03E8
03E8
03EA
03F5
03FC
03FE
0401
0403
040E
0415
0417
041A
041A
041A
041A
0420
0427
0428B
042B

MOVI WITH MANUAL ARRAY SELECT
MEMORY SUBSYSTEM TESTS
MOVI WITH MANUAL ARRAY SELECT

2590
2591
2592
2593
2594
2595
2596
2597
2598
2599
2600
2601
2602
2603

— b L XT)
WwWw N

2604 :
2605
2606
2607

Lo o)
o

N v
L X )

133%:

1348 ;

135% :

N 12

13-MAY-1987
23-JAN-1987 14
23-JAN-1987 14

CMPB 82 ,FLAGI
BEQL 128% :
ACBL 217,21 ,R9.,30% :
BRHW 132% :
ACBL #15,#21,R9,30% :
BRMW 132% :
ACBL £13,#1,R9.,308 :
ACBL #1,21,PATCNT,10% :
MOVL R7.,R0 :
CLRL R1 :
EDIV 24 ,R0,R2,R10 H
$DS_PRINTB_S FMT_ROW_MSG, - :
R10,NUM_COR_ERR ;

PUSHL NUM_COR_ERR

PUSHL R10

PUSHAB FMT_ROW_MSG

CALLS 2SN, 3sDSSPRINTB
TSTB ERR_LOG_FULL ;
BEGL 134%

$DS_PRINTB_S FMT_LOG_FULL

PUSHAB FMT_LOG_FULL

CALLS FSSN, asDSSPRINTB
$DS_ABORT TEST

CLRL RO :

RET :
CMPB 2-1.FLAGI :
BEQL 137% :
CMPB 22 ,FLAG]
BEQL 135% :
INCL R7 :
ADDL2 #£2X100000,TEMP :
CMPL HIGHROW,R7 :
BLSS 140% :
BRUW 3 :
INCL R7 :
ADDL2 #22X40000,TEMP :
CMPL HIGHROW,R7 :
BLSS 140% :
BRH 3 :
INCL R7 :
ADDL2 #AX10000,TEMP :
CMPL HIGHROW,R7 :
BLSS 140% :
BRH 3

; Come here if uncorrectable error

JSB WHICH_ARRAY
MOVB #3 ,ERROR_TYPE
XORL3  R3,R4,R5

$DS_ERRHARD_S
PUSHAL

. #0 ,ARRAY ,PRINT
PRINT

Fiche 1 Frame N12
:30:50
:29:55

; If error

Sequence 156
VAX/VMS Macro V04-00 Page
[ZECCHINO.ECKAMIECKAMI .MAR: 6

:[3.0) Check array type

Branch if 1024kb arrays
Do for all address bits
Continue flow

in address

Do for all address bits in address
Continue flow

Do for al!l address bits in address
Do for data and check bit patterns
Copy row number

Clear high part of quadword for EDIV
Calculate row #2 0f array under test
Print the row number under test
single bit errors for this row

loa is full then

end test [(3.1])

SEND A WARNING TO THE SUPERVISOR
TERMINATE TEST

Check array type
Branch for 256kb arrays

:[(3.0) Check array type

Branch for 1024kb arrays

Bump the row counter 4Mb arrays
Calculate the new base address

Done for all rows under test? (256kb)
Branch to end test

Branch to get next array

Bump the row counter 1024k arrays
Calculate the new base address

Done for all rows under test? (256kb)
Branch to end test

Branch to get next array

Bump the row counter for 256kb arrays
Calculate the new base address

Done for all rows under test ?(64kb)
Branch to end test

;: Branch to get next array

e ®e e s

Determine failing module
Point to RAM failure

69
(14)

A2
A2

Generate xor of expected and received A2

Report the error

A2




ZZ-ECKAM-3.2
ECKAM
03-02

B 13

TEST 11: MOVI WITH MANUAL ARRAY SELECT
MEMORY SUBSYSTEM TESTS
TEST 11:
00000000°EF DF 0431 PUSHAL
00 DD 0437 PUSHL
01 DD 0439 PUSHL
043B ::; TEST 11, SUBTEST 0,
00000000°9F 04 ¢B 043B CALLS
0442 2638 140%: $DS_ENDTEST
50 01 D0 0442 MOVL
0445 TEST_011_X::
00000000°'9F 6E FA 0445 CALLG
04 044C RET
044D 2639 $DS_PAGE

13-MAY-1987

23-JAN-1987 14:30:50

MOVI WITH MANUAL ARRAY SELECT 23-JAN-1987 14:29:55

ARRAY

20

#$ER

ERROR 1

2$$M, 3sDSSERRHARD

21, RO :
(SP), a#DS$BREAK

Fiche 1 Frame B13

Sequence
VAX/VMS Macro V04-00
[ZECCHINO.ECKAMIECKAM] .MAR:6

NORMAL EXIT

: RETURN TO TEST SEQUENCER

157
Page

70
(14)




C 13

27-ECKAM-3.2 TEST 12: MEMORY QUICK VERIFY TEST 13-MAY-1987 Fiche 1 Frame C13 Sequence 158
ECKAM MEMORY SUBSYSTEM TESTS 23-JAN-1987 14:30:50 VAX/VMS Macro V04-00 Page 71
03-02 TEST 12: MEMORY QUICK VERIFY TEST 23-JAN-1987 14:29:55 [(ZECCHINO.ECKAMIECKAM1 .MAR;6 (15)
044D SBTTL TEST 12: MEMORY QUICK VERIFY TEST
000088?8 .PSECT TEST_012, PAGE, NOWRT
001C 2642 $DS_BGNTEST <DEFAULT ,ALL ,EXHAUSTIVE>
001C DATA_012:
00000000 001C .LONG 0 : TEST ARGUMENT TABLE TERMINATOR
0020 TEST_012::
0000 0020 .HORD AMCO> ;: ENTRY MASK
0022 2643 $DS_BQUICK 2% ;: If Quick Flag is set continue
08 E0 0022 BBS #DSA$V_QUICK,- ; BR IF QUICK
03 0000FEOQOD 9F 0024 a#DSASGL _FLAGS, 2%
002A 2644 $DS ABORT TEST ;: Otherwise abort test
50 D4 002A CLRL RO ;: SEND A WARNING TQ THE SUPERVISOR
04 002C RET ; TERMINATE TEST
002D 2645 ;++«
002D 2646 ; Functional description:
002D 2647 ;
002D 2648 ; In this test the arrays are tested for any gross errors. A memory
002D 2649 ; march algorithm is used in this test, providing a quick check of
002D 2650 ; all the RAMs. Any gross errors Will be detected. Set the Quick Flag
002D 2651 ; to invoke this test.
002D 2652 ;
002D 2653 ; Note: Not all rows of all arrays will be tested. Only thoes rows not protected
002D 2654 ; by the Diagnostic Supervisor. If in doubt of the reliability of this
002D 2655 ; portion of memory, a manual swap of the array cards, toc a higher slot
002D 2656 ; should be made. The first printout of the array under test, (tests 10,
002D 2657 ; 11,12) will tell you where testing had begun.
002D 2658 ;
002D 2659 ; Test algorithm:
002D 2660 ;
002D 2661 ; 1. Hrite all rows of all arrays under test with all zeros. One row at
002D 2662 ; a time. (A longword at a time, row size dependent on array type
002D 2663 ; either 64/256kb boundarys).
002D 2664 ;
002D 2665 ; 2. Go to the beginning of the first row under test. Read all zeros,
002D 2666 ; write all ones, and read all ones. Continue sequentially until all
002D 2667 ; longwords in this row are filied with all anes.
002D 2668 ;
002D 2669 3. Go back to the beginning of the first row under test. Read all
002D 2670 ; ones, write all zeros, and read all zeros. Continue sequentially
002D 2671 ; until all longwords in this row are filled with all zeros.
002D 2672 ;
002D 2673 ; 4. Go to the end of the first row under test. Read all zeros, write
002D 2674 ; all ones, and read all ones. Continue backwards until all
002D 2675 ; longwords in this row are filled with all ones.
002D 2676 ;
002D 2677 ; 5. Go back to the end of the first row under test. Read all ones,
002D 2678 ; Write all zeros, and read all zeros. Continue backwgords until all
002D 2679 ; longwords in this row are filled with all zeros.
002D 2680
002D 2681 ; 6. Repeat steps 2 - 5 for data patterns which provide the check bit
002D 2682 ; memory with complementing patterns.
002D 2683 ;
002D 2684 ; 7. Repeat step 1 through 7 for all rows of all arrays under test.
002D 2685 ;--
002D 2686

00C00000°EF D5 002D 2687

N
o

TSTL FREE _PAGE_P : Any memory to test?




17-ECKAM-3.2
ECKAM
03-02

00000

SB
00000000'E

08 00000000 EFA4B
57 58 05

00000000 EF
57 58 05

00000000°'EF F
57 58

0
0
0
0
0
0
0
5B 0
000

13 000000
0

0

0

0

0

00000000 EF

00
14
001C

02
12
000D
F 8F
10

02

12

9F
FB
31
DO
DO
c8
DO
DE
16
D4
90

TEST 12:

0033
0035
0035
003B
0042
0045
004C
0053
005B
0062

oo
oo
O 0
[gpX e,

00A2
00A9
00B2
00B4
00B4

o
o
o
o

o000
ettt s ettt et it et it et i e e 4 e O O OO OO0 O

OO UL EDLWWUWNON = — e o NMMMMOoOOOO0O0O0
—_— MY OWVWOOONMNOOONOOLON—O L=

2688
2689

2690
2691
2692
2693
2694
2695
2696
2697
2698
2699
2700
2701

NN
~~J
o
N

NN NDNNNNRODNDRNRNONDNONNONDND
B R B B R e I I R B R B e e Y ]
AN 2+ st rt it et et 2 2 e O O OO OO O

—OoOWVONOUOLWLWN—OWVO~NONOEW

TEST 12: MEMORY QUICK VERIFY TEST
MEMORY SUBSYSTEM TESTS
MEMORY QUICK VERIFY TEST

5%:

BS:
9%:
10%:

22%:

23%:

BNEQ

$DS_PRINTB_S

BRHW
MOVL
MOVL
BISL
MOVL
MOVAL
JSB
CLRL
MOVB

D 13

13-MAY-1987 Fi
23-JAN-1987 14:30
23-JAN-1987 14:29

5%
FMT_NO_ARRAYS :
PUSHAB FMT_NO_ARRAYS
CALLS s$SN, asDSSPRINTB
144% :
#CONTROLLER,RO
#~XE0000000,CSRO(R2)
#ERCE ,CSR1(R0)

21 ,EXP_UNC_ERR

200$ ,RETURN_PC

READ _MAP

TEMP]

#1 ,SUMMARY _FLAG

che 1 Frame D13
:50
:55

Sequence 159
VAX/VMS Macro V04-00 Page
[ZECCHINO .ECKAMIECKAM! .MAR;6

: Branch if yes

Type no arrays to test message

Exit test

Get address of controller

Cleanup the controller

Enable error interrupts

Set the expected error flag

Set the return pc

This sets up the slot config table
Clear array message flags

Enable the summary section

Initialize the row counter and address pointer as a function of the
first free page above the Supervisor and the program.

MOVL
MOVL
CLRL
CLRB
CLRL
CLRL
MOVL
CHMPB
BEQL

BBC
EXTZV
BRW

MOVB
EXTZV
BRHW
MOVB
EXT2V
CLRL
CLRL
MOVL
MOVL
MOVL
JSB
CMPL
BEQAL
MOVL
MOVB
BBSS

$DS_PRINTB_S

CLRB
MOVL
MOVL
CHPB
BEQL

CHPB

FREE_PAGE_P,R8B
R8,TEMP

R11

DIGITI
L_CUR_ARRAY
FLAGI
L_CUR_ARRAY ,R11
5;1.SLOT[R11]

#20,SLOT(R11]),7$
;%0,#5.R8,R7

22 .FLAG]

218,#5,R8,R7

9%

2-1,FLAG]

216,85,R8,R7

PATCNT

NUM_COR_ERR

PATCNT ,R5

MOV _PAT _O0[R5),PATTERN
MOVI _PAT_1({R5),PATTERN »
WHICH_ARRAY
L_CUR_ARRAY,R11

22%

L_CUR_ARRAY,R11
SLOT(RIl),FLAG]

RO,TEMP1 ,23%$ :
FMT_ARRAY :
PUSHAB FMT ARRAY

®e We We We W Wy wWe e W

|

CALLS 2$SN., asDSSPRINTB
DATA :
PATTERN,R3 :
TEMP ,R6 :
s-1,FLAGI ;
268 :
#2 ,FLAG] Ht

Set address to base of row
Set base address

Slot counter

Current array counter
Initialize array counter
Used to flag 256kb arrays
Keep track of current array
Find array type

Branch if 256kb array

3.0) Branch if 1024kb array
Get row number of address 4Mb array
Continue normal flow

Set flag for 1024kb array [(3.2)

Get row number of address 1024kb array
Continue normal flow

Set flag for 256kb array

Get row number of adrress 256kb array
Initialize pattern counter

Clear the single bit error counter

Get pattern count

Get first pattern for this pass

4 ; Get second pattern for this pass

Determine which array is under test
Find out if we need another array
Branch if we do

New array number

; New array type

If array N msg hasn't been printed
Then print it

Indicate first forward sequence
Prepare to write the whole row
Initiatize longword address

: Check array type

Branch if 256kb array

3.0] Check array type

72
(15

AS
AS
A2
A2 M

A2
A2




17-ECKAN-3.2

ECKAM
03-02

0B

59 56 OO0OFFFFC 8F

0013

59 56 0003FFFC 8F

0008

59 56 OO000FFFC 8F

66 53

FFFET7 56 04 59

00000000°9F  6E
56 00000000 EF
66

00000000 EF

03

00DE

0A 00000000 'EF
53 00000004 °EF
0007

53 00000000 EF
66 S3

66

00000000 EF

03

00Bé6

FFCS 56 04 59

00000000 °9F 6E
00000000 EF

0A

00000000 EF 01
FFAS

00000000 °EF
56 04

66
00000000°EF
03

0A 0000
53 0000
53 0000

00000000 EF
03
0059

56 FFFFFFFC 8F 00000000 EF

00000000°9F 6t

56 59
00000000 'EF
0A

TEST 12:
13 0168
Cl 016A
31 0172

0175

C1 0175
31 017D
C1 0180
DO 0188
F1 018B
0191

FA 0191
DO 0198
D5 O019F
95 01A1
13 01A7
31 O01A9
E8 O01AC
D0 01B3
31 01BA
DO O01BD
DO 01C4
D5 01C7
95 01C9
13 01CF
31 01D1
F1 01D4
01DA

FA O01DA
95 O01E1
12 01E7
90 O01€E9
31 O01F0
01F3
01F3
01F3

94 01F3
C2 01F9
D5 01FC
95 O01FE
13 0204
31 0206
E8 0209
DO 0210
31 0217
D0 021A
DO 0221
D5 0224
95 0226
13 022C
31 022E
F1 0231
FFBD 023D
023F

FA 023F
D0 0246
95 0249
12 024F

2741
2742
2743

TEST 12: MEMORY QUICK VERIFY TEST
MEMORY SUBSYSTEM TESTS
MEMORY QUICK VERIFY TEST

2744 ;

2745
2746
2747
2748
2749
2750

2751
2752
2753
2754
2755
2756
2757
2758
2759
2760
2761
2762
2763
2764
2765
2766

2767
2768
2769

éSS:

269%:
27%:

308 :
33%:

35%:
36%:

40%:

13-MAY-1987
23-JAN-198
23-JAN-198
BEQL 25%
ADDL3 #AXFFFFC ,R6,R9
BRK 27%
ADDL3 #AX3FFFC ,R6,R9
BRHW 27%
ADDL3 #AXFFFC,R6.R9
MOVL R3,(R§)
ACBL R9.,24 ,R6,27%
$DS_BREAK
CALLG
MOVL TEMP,R6
TSTL (R6)
TSTB ERR_LOG_FULL
BEQL 33%
BRW 131%
BLBS DATA,35%
MOVL PATTERN+4 ,R3
BRNW 36%
MOVL PATTERN ,R3
MOVL R3,(R6)
TSTL (R6)
TSTB ERR_LOG_FULL
BEQL 40$
BRHW 131§
ACBL R9 .24 ,R6,30%
$DS_BREAK
CALLG
TSTB DATA
BNEQ 70$
MOVB 71 ,DATA
BRNW 28%

E 13

~~

14:
14:

Fiche 1 Frame EI13
30:50
29:55

VAX/VMS Macro v04-00

: Continue with flow

ae we we we %o

(SP), asDS$BREAK

Calculate highest address of row 256bk

Continue with flow

Calculate highest address of row 64kb

Write the pattern
Do for all longwords in the row
Check for control C

Initialize address
Read the data

Is error log full? (3.11

[f this is 0 ->1 then

Use the second pattern
Continue....

Otherwise use the first pattern
Hrite the pattern

: Read the data
;: Is error log full? {3.11
: Do for all the longwords

(SP), a#DS$BREAK

as %8 s =

Check for CTRL C

Done for 1's and 0's both ?
Branch if so
Set data flag

[ZECCHINO .ECKAM]ECKAM] .MAR ;6
: Branch if 1024kb array

Sequence 160

Page

in the row

Go do again with patterns in reverse

:THIS IS WHERE THE BACKWORDS SEQUENCE DOWN THROUGH MEMORY BEGINS

;03:
72%:

80%:

—
oo
~ U
L & 4

110$:

CLRB DATA
SUBL2 24 ,R6
TSTL (R6)
TSTB ERR_LOG_FULL
BEQL 80$
BRH 131%
BLBS DATA,105%
MOVI. PATTERN+4 ,R3
BRUW 1079$
MOVL PATTERN,R3
MOVL R3.(R6)
TSTL (R6)
TSTB ERR LOG_FULL
BEQAL 1108
BRHW 131%
ACBL TEMP,#2 4,R6,72%
$DS_BREAK
CALLG
MOVL R9,R6
T1STB DATA
BNEQ 130%

(SP), 3#DS$BREAK

: Done for 1's and

Initilize data flag
Decrement address within range
Read data

(3.1]

Is error log full?

Check data flag for pattern
Use the second pattern
Continue....

Otherwise use the first pattern
Write pattern

Read the data

ls error log full? (3.1]

Decrement the address
Check for CTRL C

Set up max row address again
0's ?

: Branch if yes

73
(15)

; Calculate highest address of row 1024bk




F 13

Page

12-ECKAM-3.2 TEST 12: MEMORY QUICK VLRIFY TEST 13-MAY-1987 Fiche 1 Frame F13 Sequence 161
ECKAM MEMORY SUBSYSTEM TESTS 23-JAN-1987 14:30:50 VAX/VMS Macro V04-00
03-02 TEST 12: MEMORY QUICK VERIFY TEST 23-JAN-1987 14:29:55 (ZECCHINO.ECKAMIECKAM] .MAR;6
00000000 'EF 01 90 0251 2794 MOVB 721 ,DATA ;: Set flag for reverse pattern
FA1 31 0258 2795 BRHW 72% : Go do again with reverse pattern
00000000 EF 94 025B 2796 130%: CLRB DATA ; Clear data flag
FEB2 00000000'EF 01 01 F1 0261 2797 ACBL #1,#1 ,PATCNT, 108 : Do for data and check bit patterns
50 57 D0 0246B 2798 MOVL R7,R0O : Copy row number
51 D4 026E 2799 CLRL R1 ;: Clear high part of quadword for EDIV
5A 52 50 04 7B 0270 2800 EDIV 24 ,R0,R2,R10 ; Calculate row # of array under test
0275 2801 $0S_PRINTB_S FMT_ROW_MSG, - ; Print the row number under test
0275 2802 R10,NUM_COR_ERR ; single bit errors for this row
00000000 EF DD 0275 PUSHL NUM_COR_ERR
SA DD 027B PUSHL R10
00000000 °EF 9F 027D PUSHAB FMT_ROW_MSG
00000000 9F 03 FB 0283 CALLS #2$SN., asDSSPRINTB
028A 2803
028A 2804 [f running under manufacturing APT and there are single bit errors,
028A 2805 ; make an ERRHARD cali.
028A 2806
0000FEOQOD'EF 80000000 8F D3 028A 2807 131%: BITL sDSASM_APT ,DSASGL _FLAGS ; APT mode ?
3E 13 0295 2808 BEQL 132% ; Branch if no
00000000 EF 95 0297 2809 TSTB NUM_COR_ERR : Any single bit errors ?
4E 13 029D 2810 BEQL 135% ;: Branch if no
5A 57 FFFFFFFC B8F CB 029F 2811 BICL3 EAXFFFFFFFC,.R7.R10 ; Compute current array (3.1)
52 57 FE 8F 78 02A7 2812 ASHL 2-2,R7,R2 : and row from rows done
02AC 2813 $DS_ERRHARD S .80, -
02AC 2814 ARRAY _SGL _BIT,-
02AC 2815 PRINT _GENERAL, -
02AC 2816 P1 = #4,-
02AC 2817 P2 = sFMT_SGL_BIT_ERR,-
02AC 2818 P3 = R2,-
02AC 2819 P4 = R10,-
02AC 2820 P5 = NUM_COR_ERR; Report the error
00000000 °EF DD 02AC PUSHL NUM_COR_ERR
SA DD 02B2 PUSHL R10
52 DD 02B4 PUSHL R2
00000000 °8F DD 02Bé§ PUSHL #FMT _SGL _BIT_ERR
04 DD 02BC PUSHL 24
00000000 EF DF 02BE PUSHAL PRINT_GENERAL
00000000 'EF DF 02C4 PUSHAL ARRAY_SGL _BIT
00 DD 02CA PUSHL 20
01 DD o02CC PUSHL 2$ER
02CE :: TEST 12, SUBTEST 0, ERROR 1!
00000000 °9F 09 FB 02CE CALLS #3%M, 3#DSSERRHARD
02D5 2821 ;
00000000 °EF 95 02D5 2822 132%: TSTB ERR_LOG_FULL ; 1f error log is full then
10 13 02DB 2823 BEQL 135% : end test [(3.1)
02DD 2824 $DS_PRINTB_S FMT_LOG_FULL
00000000 EF 9F 020D PUSHAB FMT LOG_FULL
00000600 9F 01 FB 02€3 CALLS S$SN, asDSSPRINTB
02EA 2825 $DS_ABORT TEST
50 D4 (02€EA CLRL RO : SEND A WARNING TO THE SUPERVISOR
04 02€EC RET : TERMINATE TEST
00000000 "EF FF BF 91 02eED 2826 135%: CMPB #s-1,FLAGI ;: Check array type
29 13 02F5 2827 BEQL 137% : Branch for 256kb arrays
02F7 2828 ;
00000000 °EF 02 91 02F7 2829 CMPB 52 ,FLAGI ;:[3.0] Check array type
10 13 02FE 2830 BEQL 136% ; Branch for 1024kb arrays
57 Dé 0300 2831 INCL R7 ; Bump the row counter 4Mb arrays

74
(15)
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ECKAM
03-02

00000000 EF

00000000 EF

00000000 EF

50

TEST 12: MEMORY QUICK VERIFY TEST
MEMORY SUBSYSTEM TESTS

TEST 12:
00100000 8F CO 0302
001D 31 030D
0310
57 D& 0310
00040000 8F CO0 0312
000D 31 031D
57 D6 0320
00010000 8F CO 0322
00000000 EF 01 C3 032D
57 50 D1 0335
2B 19 0338
FDA4 31 033A
033D
033D
033D
00000000 EF 16 033D
00000000 'EF 03 90 0343
55 54 53 CD 034A
034E
00000000°EF  DF 034t
00000000°EF DF 0354
60 DD 035A
02 DD 035C
035E
00000000 °9F 04 FB 035E
0365
50 01 DO 0365
0368
00000000 9F 6E FA 0368
04 036F
0370
00000000
cooocooC 0000
0004

G 13
13-MAY-1987

Fiche 1 Frame G13

Sequence 162

23-JAN-1987 14:30:50 VAX/VMS Macro V04-00 Page 75
MEMORY QUICK VERIFY TEST 23-JAN-1987 14:29:55 (ZECCHINO.ECKAMIECKAMI1 .MAR;6 (15)
2832 ADDL2 #AX100000,TEMP ; Calculate the new base address
2833 BRHW 139% ;: Continue flow
2834 ;
2835 136%: INCL R7 ;: Bump the row counter 1024kb arrays
2836 ADDL2 #2X40000,TEMP ; Calculate the new base address
2837 BRHKW 139% ;: Continue flou
2838 137%: INCL R7 ;: Bump the row counter for 256kb arrays
2839 ADDL2 2AX10000,TEMP : Calculate the new base address
2840 139%: SUBL3 #1 ,MAXROW,RO ; Adjust MAXROHW
2841 142%: CMPL RO,R7 : Done for all rows ?
2842 BLSS 144$ ; branch to test end
gggz BRW 9% ; Branch if not to get next array
%ggg ; Come here if uncorrectable error
2847 200%: JSB WHICH_ARRAY ;: Determine failing module A2
2848 MOVB 23 ,ERROR_TYPE : Point to RAM failure A2
2849 XORL3 R3,R4,R5 ; Generate xor of expected and received A2
2850 $DS_ERRHARD_S .80 ,ARRAY ,PRINT ; Report the error A2
PUSHAL PRINT
PUSHAL ARRAY
PUSHL 20
PUSHL 2$ER
::; TEST 12, SUBTEST 0, ERROR 2
CALLS 28$%M, 3#DSSERRHARD
2851 144%: $DS ENDTEST
MOVL 21, RO ; NORMAL EXIT
TEST _012_X::
CALLG (SP), asDS$BREAK
RET ;: RETURN TO TEST SEQUENCER
2852 $DS ENDMOD
PSECT $TSTCNT, NOEXE, NOWRT, OVR, LONG
.LONG $TN
2853 .END
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17-ECKAN-3.2 Symbol table 13 MAY-1987 Fiche 1 Frame 113 Sequence 164
ECKANM MEMORY SUBSYSTEM TESTS 23-JAN-1987 14:30:50 VAX/VMS Macro V04-00 Page 77
Symbo!l table 23-JAN-1987 14:29:55 [(ZECCHINO.ECKAMIECKAM] .MAR:6 (15)
DS$K_BGEQU_M = 00000013 G ENVS _REPAIR = 00000001

DS$K _BGEQ_B = 00000006 G ENVS _SUPER = 00000001

DS$K _BGEQ_M = 00000012 G ENVS _SYSTEM = 00000001
DS$K_BGTRU_B = 00000009 G ERCE = 10000000
DS$K_BGTRU_M - 00000015 G ERROR_TYPE teeesane X 05
DS$K_BGTR B = 00000008 G ERR_LOG_FULL tetenten X 0D
DS$K_BGTR M = 00000014 G EXHAUSTIVE - 00000002 G
DS$K_BLBC = 00000025 6 EXP_COR_ERR treaerre x Q7
DS$K_BLBS = 00000024 G EXP_NX_MEM treereee X 0A
DS$K_BLEQU B = 00000003 6 EXP_UNC _ERR retesenr x4
DS$K_BLEQU_M = 0000000F G FLAG1 teesenne X 05
DS$K_BLEQ_B - 00000002 G FLAG2 AR RARR X 05
DS$K_BLEQ_™ = 0000000E G FLAG3 teeesere X 0§
DS$K_BLSSU_B = 00000001 G FLAGA RRRRER RS X 05
DS$K_BLSSU_M = 00000000 G FMT_1024_KB tetestee X 02
DS$K_BLSS_B = 00000000 G FMT_256 KB tereevee X 02
DS$K_BLSS M = 0000000C G FMT_4 _MB LRARRR AL X 02
DS$K_BNEQU B = 0000000B G FMT _ARRAY ARRRRAR X 0D
DS$K_BNEQU M = 00000017 G FMT_CPU_1 terreeee X 07
DS$K_BNEQ_B = 0000000A G FMT_CPU_2 LA AR R RS X 07
DS$K_BNEQ M = 00000016 6 FMT _CPU_3 sesereee  y (B
DS$K_BNERROR - 00000027 G FMT_CPU_4 tetreeee | 0C
DS$K_BVC M - 00000019 G FMT_DATA_BUS teetesee X 04
DS$K_BVS_H - 00000018 G FMT _ECC_1 teteteee X 07
DSSPRINTB terrrane X 02 FMT_ECC 10 tervenee X 07
DS$PRINTX AR AR LR X 04 FMT_ECC_11 teteenne X 07
DSASAL _APTMAIL 0000FEQD FMT_ECC_12 terneane X 07
DSASAT _APTTXT 0000FAQD FMT_ECC_13 tettenee X 07
DSASGL APTCOM 0000FEQ4 FMT _ECC_14 terrenee | 07
DSASGL _DEVLEN 0000FESS FMT _ECC_2 teteenee X 07
DSASGL ERRNO 0000FE44 FMT _ECC_4 tereetne X 07
DSASGL EVENT 0000FE48 FMT _ECC_S tenttene X 07
DSASGL _FLAGS 0000FEOQD FMT _ECC_7 sttt X 07
DSAS$GL _MSGTYP 0000FE4D FMT_ECC_8 teesecee X 07
DSASGL _PASSES 0000FEDS FMT_ECC_9 teteee e X 07
DSASGL _PASSNO 0000FES4 FMT _ENMPTY LARALLRL X 02
DSASGL _SECTNO 0000FELD FMT_LOG_FULL seeetene X 6D
DSASGL _SID 0000FE14 FMT _MEM_MAP AARA LR L/ ) § 02
DSASGL _SUBTNO 0000FEAC FMT _MEM_MAP2 tessenne ) § 02
DSASGL _TESTNO 0000FESO FMT _MEM MAP3 seesenee X 02
DSASGL _UNITS 0000FEOC FMT_NO_ARRAYS secssnse ) | "
DSA$GQ_MSGPTR 0000FE&B FMT_ROM_1 esessens 1 oA
DSASGT DEVNAM 0000FESC FMT_ROM_2 XXX X oA
DSASM_APT - 80000000 FMT _ROM 3 sesenene X oA
DSASV_QUICK = 00000008 FMT ROM_4 *esennee X 0A
EDM = 02000000 FMT _ROKW_MSG teesnene X oD
ENVSM _DOMAIN = 00000002 FMT SAQ seesonee X 04
ENVENM_LEVEL - 00000001 FMT _SA1l teenennY X 04
ENVSM_SUPER = 000003FC FMT _SGL _BIT_ERR teesteee X 0D
ENVSS_DOMAIN - 00000001 FREE PAGE_P tteteeee X 04
ENVSS _LEVEL = 00000001 FROW tesssnee X 08
ENVSS_SUPER = 00000008 GET _ARRAYS teesenese X 0E
ENVSV _DOMAIN = 00000001 HIGHROMW teessnns X oF
ENVSV_LEVEL - 00000000 LOWADDR tesesnne X 0E
ENVSV_SUPER = 00000002 LOWROMW tesvenee X o€
ENVS CPU - 00000000 L CUR_ARRAY teersene X oD
ENVS _FUNCTIONAL - 00000000 MANUAL = 00000003 G
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l1-ECKAM-3.2 Symbo! table 13-MAY-1987 Fiche 1 Frame J13 Sequence 165
ECKAM MEMORY SUBSYSTEM TESTS 23-JAN-1987 14:30:50 VAX/VMS Macro V04-00 Page 78
Symbol table 23-JAN-1987 14:29:55 [ZECCHINO.ECKAMIECKAM]1 .MAR:;6
MAXLHWA rrerneee X 02 T5_59_X 00000AFD R 07
MAXPFN tereeenn X 04 T6_S1 00000019 RG 09
MAXROW treerene X 05 T6_S1_X 00000108 R 09
MOVI _PAT_0 tevenen X 0D T6_52 00000113 RG 09
MOVI _PAT_1 resneene X 0D T6_52_X 00000274 R 09
MSG_001 00000002 R 02 T6_S3 0000027F RG 09
MSG_002 00000002 R 04 T6_53_X 00000394 R 09
MSG_003 00000002 R 05 T6_54 0000039F RG 09
MSG_004 00000002 R 06 T6_S4_X 000005FE R 09
MSG_005 00000002 R 07 T6_S5 000006079 RG 09
MSG_006 00000002 R 09 T6_S5_X 0000074D R 09
MSG_007 00000002 R 0A 17_S1 0000001E RG 0A
MSG_008 00000002 R 0B T7_S1_X 0000015A R 0A
MSG_009 00000002 R 0C T8 _S1 0000001E RG 0B
MSG_010 00000002 R 0D T8_S1_X 000000B4 R 0B
MSG_011 00000002 R 0t T8_52 000000BF RG 0B
MSG_012 00000002 R 0F T8_S2_X 00000198 R 0B
NOISY_HWORDS rherenan X 05 18_53 000001A3 RG 0B
NUM_COR_ERR rernnnne X 0D 18_S3 X 0000031E R 0B
PATCNT rRetetete X 0D 19_6S1 0000001E RG 0C
PATTERN rerRatan X 0D T9_S1_X 000000FA R 0C
PM = 08000000 19_52 00000105 RG 0C
PRINT teredree X 05 T9_52_X 00000267 R 0C
PRI“T_BAD_CONFlG [ EEEEREERN] x 02 TEHP [EE R NEEEN] X 06
PRINT _GENERAL rensuene X 07 TEMP1 trnarane X 07
PRINT_UNX_UNC tesenene X 04 TEST_001 00000024 RG 02
READ _MAP rerenene X 02 TEST_001_X 00000116 RG 02
RETURN_PC tertetee X 04 TEST_002 00000014 RG 04
ROM_TYPE teeenene X 0A TEST_002_X 00000198 RG 04
SEP _FUNCTIONAL = 00000002 TEST_003 0000001C RG 05
SEP_REPAIR = 00000003 TEST_003_X 000002DE RG 05
SEQUENCE reeteewe X 0D TEST_004 00000018 RG 06
SiZ... = 00000008 TEST_004_X 00000230 RG 06
SLOT reraenee X 02 TEST_005 00000018 RG 07
SUMMARY _FLAG reereree X 0D TEST_005_X 00000ECF RG 07
SYNDROME tentreee X 07 TEST_006 00000010 RG 09
T5 S1 00000021 RG 07 TEST_006_X 0000075B RG 09
15 S10 00000B08B RG 07 TEST_007 0000001C RG 0A
T5_S10_X 00000CC6 R 07 TEST_007_X 00000168 RG 0A
T5_S11 00000CD1 RG 07 TEST_008 0000001C RG 0B
T5_S11_X 00000EC] R 07 TEST_008_X 0000032C RG 0B
T5.51_X 00000113 R 07 TEST_009 0000001C RG 0C
15_52 0000011€ RG 07 TEST_009_X 00000275 RG 0C
T5_52_X 000001E6 R 07 TEST_010 00000020 RG 0D
T5_S3 000001F1 RG 07 TEST_010_X 000004E2 RG 0D
15_63_X 000002DF R 07 TEST_011 00000024 RG OE
T5_654 000002EA RG 07 TEST_011_X 00000445 RG 1] 3
T5_54_X 000003BC R 07 TEST_012 00000020 RG 0F
15 S5 000003C7 RG 07 TEST_012_X 00000368 RG 0F
T5 S5_X 00000641 R 07 TEST_ADDRESS rereeren X 02
15 Sé 0000064C RG 07 TRANSITION trevenen X 05
T5 S6 X 000007DC R 07 TRANSITIONA rererens X 05
15_57 000007E7 RG 07 UCE = 80000000

15_57 X 00000912 R 07 UCEIL - 40000000

15_58 0000091D RG 07 UNX_UNC _PC rererene 04
T5 S8_X 00000A01 R 07 WHICH_ARRAY trersens 0D
15_59 00000A0C RG 07
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Frame K13 Sequence 166

VAX/VMS Macro V04-00 Page
[{ZECCHINO.ECKAMIECKAM] .MAR: 6

SHR NOEXE NORD NOWRT NOVEC BYTE
SHR EXE RD HRT NOVEC BYTE
SHR EXE RD NOWRT NOVEC PAGE
SHR NOEXE RD NOWRT NOVEC LONG
SHR EXE RD NOWRT NOVEC PAGE
SHR EXE RD NOWRT NOVEC PAGE
SHR EXE RD NOWRT NOVEC PAGE
SHR EXE RD NOWRT NOVEC PAGE
SHR EXE RD NOWRT NOVEC LONG
SHR EXE RD NOWRT NOVEC PAGE
SHR  EXE RD NOWRT NOVEC PAGE
SHR  EXE RD NOWRT NOVEC PAGE
SHR  EXE RD NOWRT NOVEC PAGE
SHR  EXE RD NOWRT NOVEC PAGE
SHR  EXE RD NOWRT NOVEC PAGE
SHR EXE RD NOWRT NOVEC PAGE
SHR NOEXE RD NOWRT NOVEC LONG

ZZ-ECKAM-3.2 Psect synopsis 13-MAY-1987 Fiche 1
ECKAN MEMORY SUBSYSTEM TESTS 23-JAN-1987 14:30:50
Psect synopsis 23-JAN-1987 14:29:55

R +

| Psect synopsis !
PSECT name Allocation PSECT No. Attributes
. ABS 00000000 ( 0.) 00 C 0.) NOPIC USR CON ABS LCL NO
$ABSS 0000FE70 (65136.) 01 ¢ 1.) NOPIC USR CON ABS LCL NO
TEST_001 0000011E ( 286.) 02 ¢ 2.) NOPIC USR CON REL LCL NO
DISPATCH 00000120 (¢ 288.) 03 ( 3.) NOPIC USR CON REL LCL NO
TEST_002 000001A0 (C 416.) 04 ( 4.) NOPIC USR CON REL LCL NO
TEST_003 000002E6 (C 742.) 05 ¢ 5.) NOPIC USR CON REL LCL NO
TEST _004 00000238 ( 568.) 06 ¢ 6.) NOPIC USR CON REL LCL NO
TEST_005 00000ED7 ( 3799.)> 07 ¢ 7.) NOPIC USR CON REL LCL NO
ARGLIST 00000108 ( 264.) 08 ( 8.) NOPIC USR CON REL LCL NO
TEST_006 00000763 ( 1891.) 09 ¢ 9.) NOPIC USR CON REL LCL NO
TEST_007 00000170 ( 368.) OA ¢ 10.) NOPIC USR CON REL LCL NO
TEST_008 00000334 (¢ 820.) 0B ¢ 11.) NOPIC USR CON REL LCL NO
TEST_009 0000027D ( 637.) OC ( 12.) NOPIC USR CON REL LCL NO
TEST_010 000004EA ( 1258.) 0D ( 13.) NOPIC USR CON REL LCL NO
TEST_011 0000044D (¢ 1101.) OE ( 14.) NOPIC USR CON REL LCL NO
TEST_012 00000370 ( 880.) OF ¢ 15.) NOPIC USR CON REL LCL NO
$TSTCNT 00000004 ¢ 4.) 10 ( 16.) NOPIC USR OVR REL LCL NO

! Performance indicators !
D I ettt +

Phase Page faults CPU Time Elapsed Time
Initialization 29 00:00:00.07 00:00:00.31
Command processing 867 00:00:00.60 00:00:01.01
Pass 1 1263 00:00:21.21 00:00:33.19
Symbol table sort 0 00:00:00.69 00:00:00.75
Pass 2 438 00:00:07.59 00:00:10.47
Symbo! table output 2 00:00:00.18 00:00:00.29
Psect synopsis output 2 00:00:00.04 00:00:00.05
Cross-reference output 0 00:00:00.00 00:00:00.00
Assembler run totals 2602 00:00:30.38 00:00:46.07
The working set limit was 2048 pages.
462790 bytes (904 pages) of virtual memory were used to buffer the intermediate code.
There were 40 pages of symbo tab e space allocated to hold 396 non-local and 378 local symbols.
2853 source |ines were read in Pass 1, producing 92 object records in Pass 2.

43 pages of virtual memory were used to define 40 macros.

Macro library name Macros defined
SYS$COMMON:[SYSLIBIDIAG.MLB ;1 34
SYS$COMMON:[SYSLIBISTARLET.MLB ;2 6

TOTALS (all libraries)

79
(15
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lZ-ECKAM-3.2 VAX-11 Macro Run Statistics

MEMORY SUBSYSTEM TESTS

539 GETS were required to define 40 macros.

There were no errors, wWwarnings or information messages.

L 13

13-MAY-1987
23-JAN-19
23-JAN-19

87 14
87 14

Fi
:30
129

ch
:5
:5

e
0
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1 Frame L13 Sequence 167
VAX/VMS Macro V04-00 Page
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I1-ECKANM-3 .2
ECKAM

Module Name

Map

M 13

13-MAY-1987 Fiche 1 Frame M13 Sequence 148
23-JAN-1987 14:31 VAX-11 Linker V04-00 Page
! Object Module Synopsis !
By tes File Creation Date Creator
13507 [ZECCHINO.ECKAMIECKAMO.0BJ;2 23-JAN-1987 14:30 VAX/VMS Macro V04-00

13322 [ZECCHINO.ECKAMIECKAM].0BJ;4 23-JAN-1987 14:30 VAX/VMS Macro V04-00
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6%&5%5?:&3@%K04:?gECCHINO.ECKAH]ECKAH.EXE:G 23*JAN1?;S¢Y;533z F&z:?l} E?:Egr“bg4-oo SEQUEHCEP;g: 2
| Inage Section Synopsis |
Cluster  Type Pages Base Addr Disk VBN PFC Protection and Paging  Global Sec. Name Match  Majorid  Winaria
DEFAULT _CLUSTER 0 59 00000200 1 0 READ ONLY

Key for special characters above:

! R - Relocatable !
! P - Protected !




I7-ECKAM-3 .2
DISKSDIAGPACKOA4:

Psect Name

$HEADER

$TSTCNT

ARGLIST

CLEANUP

DATA

DISPATCH

DISPATCH_X

HEADER

INITIALIZE

ROUTINES

SUMMARY

TEST_001

TEST_002

TEST_003

TEST_004

TEST_005

B 14

Map 13-MAY-1987
[ZECCHINO .ECKAM)ECKAM .EXE ;8 23-JAN-1987 14:31
e +

Module Name Base End Length Align
00000200 0000027F 00000080 ¢« 128.) PAGE 9
ECKAM 00000200 00060027F 00000080 ¢ 128.) PAGE 9
00000280 00000283 00000004 ( 4.) LONG 2
ECKAM 00000280 00000280 00000000 ¢ 0.) LONG 2
ECKAM 00000280 00000283 00000004 « 4.) LONG 2
00000284 0000038B 00000108 ¢ 264.) LONG 2
ECKAM 00000284 0000038B 00000108 ( 264.) LONG 2
0000038C 000003DD 00000052 « 82.) LONG 2
ECKAM 0000038C 000003DD 00000052 ¢ 82.) LONG 2
000003€E0 00002992 000025B3 ( 9651.) LONG 2
ECKAM 000003E0 00002992 000025B3 ( 9651.) LONG 2
00002994 00002AB3 00000120 ¢ 288.) LONG 2
ECKAM 00002994 00002994 00000000 ¢ 0.) LONG 2
ECKAM 00002994 00002AB3 00000120 288.) LONG 2
00002AB4 00002ACB 00000018 ¢ 24.) LONG 2
ECKAM 00002AB4 00002ACB 00000018 ¢ 24.) LONG 2
00002ACC 00002BOC 00000041 ¢ 65.) LONG 2
ECKAM 00002ACC 00002B0OC 00000041 ¢ 65.) LONG 2
00002B10 00002D3E 0000022F 559.) LONG 2
ECKAM 00002B10 00002D3E 0000022F ¢ 559.) LONG 2
00002E00 000038C1 00000AC2 ( 2754.) PAGE 9
ECKAM 00002E00 000038C1 00000AC2 ¢ 2754.) PAGE 9
000038C4 00003987 000000F4 ¢ 244.) LONG 2
ECKAM 000038C4 000039B7 000000F4 < 244.) LONG 2
00003A00 00003B1D 0000011E ( 286.) PAGE 9
ECKAM 00003A00 00003B1D 0000011E ¢ 286.) PAGE 9
00003C00 00003D9F 000001A0 ¢ 416.) PAGE 9
ECKAM 000603C00 00003D9F 000001A0 ( 416.) PAGE 9
00003E00 000040ES 000002E6 ¢ 742 .) PAGE 9
ECKAM 00003E00 000040ES 000002E6 ( 742.) PAGE 9
00004200 00004437 00000238 ¢ 568.) PAGE 9
ECKAM 00004200 00004437 00000238 ¢ 568.) PAGE 9
00004600 000054D& 00000ED7 ¢ 3799.) PAGE ¢

Fiche 1 Frame B14
VAX-11 Linker V04-00

Attributes

Sequence 170

NOPIC,USR,CON,REL,LCL ,NOSHR ,NOEXE,

NOPIC,USR,OVR,REL ,LCL,NOSHR ,NOEXE,

NOPIC,USR,CON,REL,LCL ,NOSHR,

NOPIC,USR,CON,REL ,LCL,NOSHR,

NOPIC,USR,CON,REL ,LCL ,NOSHR,

EXE,

EXE,

EXE,

NOPIC,USR,CON,REL,LCL ,NOSHR NOEXE,

NOPIC,USR,CON,REL ,LCL ,NOSHR ,NOEXE,

NOPIC,USR,CON,REL ,LCL,NOSHR,

NOPIC,USR,CON,REL ,LCL,NOSHR,

NOPIC,USR,CON,REL ,LCL,NOSHR,

NOPIC,USR,CON,REL ,LCL ,NOSHR,

NOPIC,USR,CON,REL ,LCL ,NOSHR,

NOPIC,USR,CON,REL ,LCL ,NOSHR,

NOPIC,USR,CON,REL ,LCL ,NOSHR,

NOPIC,USR,CON,REL ,LCL ,NOSHR,

NOPIC,USR,CON,REL ,LCL ,NOSHR,

EXE,

EXE,

EXE,

EXE,

EXE,

EXE,

EXE,

EXE,

EXE,

Page 3

RD,NOWRT ,NOVEC

RD,NOKWRT ,NOVEC

RD,NOWRT ,NOVEC

RD., WRT,NOVEC

RD, HWRT,NOVEC

RD,NOWRT ,NOVEC

RD,NOWRT ,NOVEC

RD, WRT,NOVEC

RD, WRT,NOVEC

RD ,NOWRT ,NOVEC

RD, WRT,NOVEC

RD,NOWRT ,NOVEC

RD,NOKWRT ,NOVEC

RD,NOKWRT ,NOVEC

RD,NOWRT ,NOVEC

RD,NOWRT ,NOVEC




C 14

I7-ECKAM-3.2 Map 13-MAY-1987 Fiche 1 Frame Cl14 Sequence 171

DISK$DIAGPACKO04:[ZECCHINO .ECKAM]JECKAM EXE ;8 23-JAN-1987 14:31 VAX-11 Linker V04-00 Page 4

Psect Name Module Name Base End Length Align Attributes

TEST_005 00004600 000054D6 00000ED7 ¢ 3799.) PAGE 9 NOPIC,USR,CON,REL.LCL,NOSHR, EXE, RD,NOWRT,NOVEC
ECKAM 00004400 000054Dé6 00000ED7 ¢ 3799.) PAGE 9

TEST_006 00005600 00005D62 00000763 ( 1891.) PAGE 9 NOPIC,USR,CON,REL,LCL,NOSHR, EXE, RD,NOWRT,NOVEC
ECKAM 00005600 00005D62 00000763 ( 1891.) PAGE 9

TEST_007 00005E00 00005F6F 00000170 ( 368.) PAGE 9 NOPIC,USR,CON,REL,LCL ,NOSHR, EXE, RD,NOKWRT,NOVEC
ECKAM 00005E00 0000S5F6F 00000170 ¢ 368.) PAGE 9

TEST_008 00006000 00006333 00000334 ( 820.) PAGE 9 NOPIC,USR,CON,REL.LCL,NOSHR, EXE, RD,NOWRT,NOVEC
ECKAM 00006000 00006333 00000334 ( 820.) PAGE 9

TEST_009 00006400 0000667C 0000027D ( 637.) PAGE 9 NOPIC,USR,CON,REL,LCL ,NOSHR, EXE., RD,NOWRT,NOVEC
ECKAM 00006400 0000667C 0000027D ¢ 637.) PAGE 9

TEST_010 00006800 00006CEY 000004EA ( 1258.) PAGE 9 NOPIC,USR,CON,REL,LCL,NOSHR, EXE, RD,NOWRT,NOVEC
ECKAM 00006800 00006CEY 000004EA ( 1258.) PAGE 9

TEST_011 00008EQ00 0000724C 0000044D ( 1101.) PAGE 9 NOPIC,USR,CON,REL,LCL ,NOSHR, EXE, RD,NOWRT NOVEC
ECKAM 00008E00 0000724C 0000044D ( 1101.) PAGE §

TEST_0612 00007400 0000776F 00000370 < 880.) PAGE 9 NOPIC,USR,CON,REL,LCL ,NOSHR, EXE, RD,NOWRT,NOVEC
ECKAM 00007400 0000776F 00000370 ¢ 880.) PAGE 9

LAST 00007800 00007800 00000000 ¢ 0.) PAGE 9 NOPIC,USR,CON,REL,LCL,NOSHR, E&XE, RD, WRT,NOVEC
ECKAM 00007800 00007800 00000000 ( 0.) PAGE 9




ZZ-ECKAM-3.2

p
DISKSDIAGPACKO04:[ZECCHINO .ECKAM]ECKAM .EXE ;8

ARRAY SGL _BIT
ASK

BUS _ERR_REG
CK

CKO

€K1

K2

CK3

CK4

CK5

CKé

CKALL

CKBIT
CKBITO
CKBIT1
CKBIT2
CKBIT3
CKBITA4
CKBITS
CKBITé
CODEVECTORS
CODEWORDS
CONTROL
CORRUPT TEST _LOC
CORR_ERR ISR
COR _ERRORS
COUNTER

CPU

DATA
DECODED HWORDS
DECODER
DEFAULT
DEVICE_TYPE
DIGIT
DIGITI
DSSABORT
DS$ASKADR
DSSASKDATA
DS$ASKLGCL
DS$ASKSTR
DS$ASKVLD
DSSATTACH
DS$BGNSUB
DS$BRANCH

DD DVDDDDVDDDVDDVDDDDODDDDDDDDVDDDVDVDOVDVVDODOO

LN R I B |

OO0 OO0 OOOOOOOOOOOOOOOODOOOOOOOOOULOOOOOOOCOOODOOODOOO
OO0 OOOOC OO OOOOOOOOOOOOOOOOOLOOOO0OOODOODOOOO
OO0 O0OODOOOOOOOOOOOOOOOOOOOOOOOOOOLOLOOOCODOOOOOOOOO
At et et ek et et e e O O OO OO0 OO0OO0O0O0O0OOOOOODOOODOCOO
COO0ODOOOOO——O0O0OWOO—=—=—WlW—~000OO0OODO0OO0OO0OO0ODOOOOOOO— —— —OoO0OoO
OO~ o000 OOMUNWOOTUWUOLWLO—OoOoULWDO VWOV OV VOV VDOV OVOVOCOVOVYOVVOLAEYJOWOLUOhoo O
PLWPrPrOPOOVNOOMNMO>—Mbh— J—= OO0 ONOWW—oMMMOOOODDDDo VDYoo o

O ODDOODOOONN— Do OoOOLOODWUL OULWDNOWCOO— 0 0WOULWOOMaJre e O a2 W) = —

D 14

13-MAY-1987

23-JAN-1987 14:31

ECKAM
ECKAM
ECKAM

ECKAM
ECKAM

ECKAM

ECKAM
ECKAM
ECKAM

ECKAM
ECKAM
ECKAM
ECKAM
ECKAM

ECKAM

ECKAM

Fiche

VAX-11 Linker V04 00

1

Frame D14

Sequence 172
Page
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22-ECKAM-3.2

DISK$DIAGPACKO4:

Symbol
DS$BREAK
DSSCANKHAIT
DS$CHANNEL
DS$CKLOOP
DS$CLRVEC
DSSCNTRLC
DS$CVTREG
DS$ENDPASS
DSSENDSUB
DSSERRDEV
DS$SERRHARD
DSSERRPREP
DSSERRSOFT
DS$ERRSYS
DSSESCAPE
DSS$SFREEDBGSYM
DS$GETBUF
DS$GETMEM
DSS$GETTERM
DS$GPHARD
DS$HELP
DS$INITSCB
DSSINLOOP
DS$K BBC
DS$K BBCC
DS$K BBCCI
DS$K_BBCS
DS$K BBS
DS$K_BBSC
DS$K_BBSS
DS$K_BBSSI
DS$K_BCC_M
DS$K_BCS_M
DS$K_BEQLU_B
DS$K_BEQLU_M
DS$K_BEQL_B
DS$K_BEQL _M
DS$K_BERROR
DS$K_BGEQU _B
DS$K_BGEQU_M
DS$K_BGEQ_B
DS$K_BGEQ_M
DS$K_BGTRU_B
DS$K_BGTRU_M
DS$K_BGTR_B
DS$K_BGTR_M
DS$K_BLBC
DS$K_BLBS
DS$K_BLEQU_B
DS$K_BLEQU_M
DS$K_BLEQ_B
DS$K_BLEQ_M

Map
[{ZECCHINQ.ECKAMIECKAM EXE ;8

COCOOOOODOOOOOOOOOOOO OO OO O OO0 OO OO OO0 OOOOOO0OOOOO O OO OOOOOOO
OOOODOCOOOOOOOOOOOOOOOOOOOOOOOO it b et o 0l b el e 5 e 5 Sd e o e b b o s 4d s
OO0 OO0 0DO0O0O 00O OOC OO O OO OO O OO OOO O OO OOOOOO0OOOOOOOOOOOOOOO0O

[=Y=1=X=1= === 1= X=X~ ===~ =f=fefolaofaflaelafafafafafefefalafafafela e afa fa fafa e fafa e Y u Y e Y Y= Y - X . ]
[ Y= =Y==X=k==X= X=X~ I=1= k=1~ 1=f=fefalaflalalafafafacfafefefala e fcfalafafcfa el o e la e e Yo Y e Yo Y o~ X =]
[ Y= === === =i= ===l =lolaofalafrlfala el fa e YaYa fa Yo T ¥ POl e e el e fa e e e Ya Pl N e X
OOOCONN OO ORON—P OO RN — NN~ A JTOD—OWNTOULO OO W— OO ~dWU
MNDTMMWLEUCDDEOUCWONONWSNONO M~ PO MOOMW—OOocoOooMooOOodmomoodMoooo®

Defined By
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM

E 14
13-MAY-1987
23-JAN-1987 14:31

Refererced By

ECKAM
ECKAM

Fiche 1 Frame E14
VAX-11 Linker V04-00

Sequence 173
Page
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IZ-ECKAM-3.2

DISK$DIAGPACKO4:(ZECCHINO .ECKAMIECKAM _EXE ;8

- - - -

DS$K_BLSSU_B
DS$K _BLSSU_M
DS$K_BLSS_B
DS$K_BLSS_M
DS$K_BNEQU_B
DS$K_BNEQU_M
DS$SK_BNEQ_B
DS$K BNEQ_M
DS$K_BNERROR
DS$K_BVC_HM
DS$K _BVS_M
DSSLOAD
DS$LOADPCS
DS$SMAPDBGBLOCK
DSSMEMSI ZE
DSSMMOFF
DS$MMON
DSSMOVPHY
DSSMOVVRT
DSSPARSE
DSSPRINTB
DSSPRINTF
DSSPRINTS
DSSPRINTSIG
DSSPRINTX
DS$PROBE
DSSRELBUF
DSSRELMEM

DSSSERVICE DISPATCHER

DSS$SETIPL
DSS$SETHAP
DS$SETPRIEXV
DSS$SETVEC
DS$SHOCHAN
DS$SUMMARY
DSSRAITMS
DS$HAITUS
ERROR _TYPE
ERR_LOG_FULL
EXHAUSTIVE
EXP_COR_ERR
EXP_INF_LST
EXP_MSG
EXP_NX_MEM
EXP _UNC_ERR
FLAGI

FLAG2

FLAG3

FLAG4
FHT_1024 KB
FMT_256 KB
FMT_4_MB

Defined By

OO0 OO OO OO0 OOD OO OO OO OO OOOO0OOO OO0 00000 OO OO0 0O OO OO0 OO O0OO
OO0 OOOOOOOOODO OO OOOOOOOOOOOOOOOOOOOOODOOOO OO ODOOOOODODOOO
OO0 0O0COOO0OO00O0OO0OO0O0O0OCOOOOOO O OO OO OO OOOOOOO O OO OO OO OODOOODOOOOOOO
OOOOOOOOOOOOOO OO rand prd o b e g e D B e e b e i B e e e e e el e e =8 =S OO O OOODOOOOO
e e e ek b et = OO NI OO OOOOOOOODDOOOOOODOOOOOOOOOOOOOOO0OO0O0O0OO0OO0O0O0OOODOOO

NN O DL LLLALUOAULWOODOWO OOt it et it b2 b et bt D 2 O O O O+ r P et et ead et et = O OO OO OO0
NOVOOMNMOL—= VOO~ DLOOOMOOCODOMODOOOOMOOCDOMOOODMOOODOONODID YOO —

DN OLHLWWWOOWO MTON MOV — O NOWNPDPMoo M MMOLLUODVVMDOD =IOV =)~ O — 00000

D DDVDDVDDVDDVDODDODD D0

ECKAM

ECKAM

ECKAM
ECKAM

ECKAM

ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM

F 14

Referenced By

13-MAY-1987
23-JAN-1987 14:31

Fiche 1 Frame F14
VAX-11 Linker V04-00

Sequence 174
Page




12-ECKAM-3 .2

DISK$DIAGPACKO04:[ZECCHINO .ECKAM]IECKAM .EXE ;8

FMT_ADR_BUS
FMT_ARRAY
FMT _ASK_HIGH
FMT_ASK_LOHW
FMT_AVAILABLE
FMT _BAD_LOC
FMT _BODY
FMT_COMP_ERR
FMT_CPE_MC
FMT_CPU_D
FMT _CPU_1
FMT_CPU_2
FMT _CPU_3
FMT _CPU_4
FMT_CS_BUS
FMT_CS_MC
FMT_DATA BUS
FHMT_ECC 1

FMT_EMPTY
FMT_ILL_CFG
FMTINF_LST
FMT_LOG_FULL
FMT_MCH_STACKI1
FMT_MCH_STACK2
FMT MEM_MAP
FMT_MEM MAP2
FMT MEM_MAP3
FMT_MEM_REG
FMT MEM SIZ
FMT_NO_ARRAYS
FMT_NO SUPP
FMT_NSBH
FMT_NX_MEM
FMT_RAM

FMT REG ERR
FMT ROM_1
FMT_ROM 2

000020FB-R
000017F9-R

—
O
'
e

O >
Owo
' |

1 [ N T R N DR D D D I |
DDV DVDVDVDODDVDVDVDIDDVDDDVDVDODDVDIDVVVDDVDVDDVVDDVDDVDDDVDDDDDDVDVDVDDVDDVNDDODDDXDDODD

[ |

OO0 OOOOOOOOOOOOOO OO OO0OO0OOOOO0OO0OO0OOO0OOOOOOOOOOOO00O00O0O00O0O0O
Dy NN O ON DO NN~ N NDODODOOODDm M M MMMMMD e O V00O —OON

— OO DPOOOVOOD LA MO VO~ OO LMO—OOL NMDONO—MOoLD>UL O
O= (NTO—= -y WNDDOP>P O— 00D MOHCOO—UNAaEN MO LOoODOYPPDPMON—OMO—0O0W

1 ]

Defined By

P N

G 14
13-MAY-1987
23-JAN-1987 14:31

Referenced By

- - - - -

ECKAM
ECKAM
ECKAM
ECKAM

ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM

ECKAM

ECKAM
ECKAM

ECKAM
ECKAM
ECKAM
ECKAM

ECKAM

ECKAM
ECKAN
ECKAM

ECKAM

ECKAM
ECKAM

Fiche 1 Frame G14
VAX-11 Linker V04-00

Sequence 175
Page
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17-ECKAM-3.2

Map

DISKSDIAGPACKO04:[{ZECCHINDO.ECKAMIECKAM .EXE ;8

FMT_ROM_3
FMT_ROM_4
FMT_ROW

FMT _ROW_MSG
FMT_SAOQ
FMT_SA]
FMT_SGL _BIT_ERR
FMT _SHORT
FMT_SIZ_ERR
FMT_UNK ET
FMT_UNK MC
FMT UNX_TO
FMT _UNX_UNC
FMT _WARN_MES2
FMT WARN_MESS
FMT _WBE MC
FREE _PAGE_P
FREE _PAGE _V
FROW
GET_ARRAYS
HIGHADDR
HIGHROMW
LOWADDR
LOKROW
L_CUR_ARRAY
MACHINECK
MANUAL

MAXLKWA

MAXPFN

MAXROMW

MOVI _PAT O
MOV] _PAT 1
NOISY WORDS
NUM COR ERR
PATCNT
PATTERN

PGE COR ERR
PRINT

PRINT BAD CONFIG
PRINT _GENERAL
PRINT UNX TO
PRINT UNX UNC
READ MAP

REC MSG
RETURN PC

ROM TYPE
ROWCON
SEQUENCE

SLOT

SUMMARY FLAG
SYNDROME
SYS$ALLOC

<
@
c
Ly}

L IR D D R R DR DR A D D DL I R Y R B B

'
DD VVDODODODDDDVDDVDDD DVDVDVDDVDDVDVDVDDVDDVDVDVDDDDDDDDDODODDO
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ol

DOOODOOCODOOOOOOOO0ODOOOO0OOOOO0OO0DO0O00O0 OO0 OO0 OOOO0D0OOOO0OOO0OOOO
W
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o
1
o)
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OO0 OODOOOODO0OO0O0DOO0O0OO0O0O0DO0ODOO0OOOOOOODODODOODODOOODOOODOOD
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OO O—OORNUWRNUWMNLNNOOOOOOODOOOOW—OOOOW—OONRNININMNN = PNININIRNIN = R — —

oo C

Defined By

-— e - - - - - - -

H 14

13-MAY-1987

23-JAN-1987 14:31

Referenced By

ECKAM

ECKAM
ECKAM

ECKAM
ECKAM
ECKAM
ECKAM

ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
ECKAM
tCKAM
ECKAM

ECKAM
ECKAM
ECKAM

ECKAM
ECKAM

ECKAM
ECKAM

tCKAM
ECKAM
ECKAM
ECKAN

Fiche 1 Frame H14

VAX-11 Linker V04-00

Sequence 176
Page
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27-ECKANM-3 .2

P
DISK$SDIAGPACKO04:[ZECCHINO .ECKAM)IECKAM .EXE:8

Symbo!
SYS$ASCTIM
SYS$ASSIGN
SYSSBINTIM
SYSS$CANCEL
SYSSCANTIM
SYS$CLOSE
SYSSCLREF
SYS$SCONNECT
SYS$DALLOC
SYS$DASSGN
SYSSDISCONNECT
SYS$FAQ
SYS$FAOL
SYSSGET
SYS$GETCHN
SYSS$GETTIM
SYSSLKHWSET
SYSSNUMTIN
SYS$OPEN
SYSsQlo
SYS$QIOW
SYS$READ
SYS$READEF
SYS$SETAST
SYSSSETEF
SYSS$SETIMR
SYS$SETPRI
SYSS$SETPRT
SYS$SETRWM
SYSS$SETSHM
SYSSULKPAG
SYSSULMWSET
SYSSUNWIND
SYSSWAITFR
SYSSWFLAND
SYSSKFLOR
T5_S1

T5 S10

T5 S11
1562

TS S3
T5_54

T5 S5

T5 S6

15 S7

T5 S8
15_S9
T6_S1
T6_S2

T6 S3
T6_S4

Té S5

3A0

B LAWYV WON
o MO0
o

20

448
460

L e b
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VDDV VVVDDVDDVDDVDVDVVDDOVDDD

Defined By

I 14

13-MAY-1987

23-JAN-1987 14:31

Referenced By

Fiche

VAX-11 Linker V04 00

1

Frame ]114

Sequence 177
Page
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17-ECKAM-3 2
DISK$DIAGPACKO04:

TEST_004 X
TEST_005
TEST_005 X
TEST 006
TEST 006_X

TEST_ADDRESS

TIME _LEFT

TOTAL _COR_ERR

TRANSITION

TRANSITION4

UNX_UNC _PC

VA_COR_ADDRESS
WHICH_ARRAY

XOR _MSG6

<
-}
[ =
[y ]

t

[ IR R R D D R B B

OO0 OCOOOO0OOOOOO0OO0O0OO0O0DO0O0O0OODO0OCODOOOO00O0OODOCOO
OO0 OO0OODO0O0ODOOOOOO0ODOOODO0OOO0COOODOOOODODODOODOODOO
OO0 O0OO0OOOOODOOODODOOODOOODOOOCOODODOO0CODODOO0ODOOOO
OO0 O0OO0OOOODDODOOOOO0ODODODOODO0OOOOOOODODOOODOOOOOOOSD
NWOO—=—OoO—O NN~ OOV OB DB DBUWWWWWOOOROONOAONWN
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(L L I I I
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OO OL—oWULWaLaNOoOULWOOO DO TOoomMO Lo LLOLLUVMWTIMM

Map
[ZECCHINO.ECKAM]ECKAM EXE:8

Defined By

J 14
13-MAY-1987
23-JAN-1987 14:31

Referenced By

ECKAM
ECKAM

ECKAM

ECKAM
ECKAM
ECKAM

ECKAM

Fiche 1 Frame J14
VAX-11 Linker V04-00

Sequence 178

Page
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{Z-ECKAM-3.2

Map

DISK$DIAGPACKO4: [ZECCHINO ECKAMIECKAM . EXE ;8

«<
-1}
[ =
®

=~ NNy X N Ny N F NNy F Ny -F— Yy _F—_J_F_J XY _-N__J_J_N_J¥_F_J_N_J_Q§_¥_Y¥_]
OO0 O0O0O0OOOOODOODODOOO0ODOOOOOOOOODOODOD
==Yy N YN N YN NN F NN YN Y-y ¥ _Y_¥ Y _¥_J_J_ N _F_ Ny Yy _F_J_F_Y_F_¥_Y_}
OO0 OO0O0O00O0OO0O0O0OO0OO0OODOODOOO0OO0OO0O0OO0COO0OOOOODODOOOOODOOOOOOOD
OO0 OO0OO0OO0OO0OODOODOODOOOOCOOOOOOODOOOOOOOOOOOOOOOOOOOOOOO
WWWWWWUWWWO OO OOOOOOOODODOOOOOOOOOOO0OOO0OO0OOOOO0OO00COOO0OODC
MMM TAOITIMMMMANONNNNRAORNIRN b rd b 0 5d 5 d et d od ok ek 5k 0 2t O O O OO OOOOOOOOOOO
OO0 LOODLONONUVMLWN—~OTMMODODPOONOULLWN—O MO 0O NONULhDLHWN—O

DS$K_BLSS_B

DEFAULT
$SENV $MO0
DS$K_BLEQ_B
DS$K_BLEQU B
DS$K_BEQL _B
DS$K_BEQLU_B
DS$K _BGEQ_
DS$K_BGEQU_B
DS$K_BGTR
DS$K_BGTRU_B
DS$K_BNEQ_B
DS$K_BNEQU _B
DS$K_BLSS ™
DS$K_BLSSU_M
DSSK_BLEQ_M
DS$SK_BLEQU_M
DS$K_BEQL _M
DS$K_BEQLU_M
DS$K_BGEQ_M
DS$K_BGEQU_M
DS$K_BGTR_M
DS$K_BGTRU M
DSSK_BNEQ_M
DS$K_BNEQU_M
DS$K_BVS_M
DS$SK_BVC_M
DS$K_BCS_HM
DS$SK_BCC_HM
DS$K_BBS
DS$K_BBC
DS$K_BBSS
DS$K_BBCS
DS$K_BBSC
DS$K_BBCC
DS$K_BBSSI
DS$K_BBCCI
DS$K_BLBS
DS$K_BLBC
DS$K_BERROR
DS$K_BNERROR
R-DATA
R-SEQUENCE
R-PATCNT
R RETURN_PC
R-UNX_UNC _PC
R-ERROR_TYPE
R-DEVICE _TYPE
R-ROM_TYPE
R-EXP_COR_ERR

MANUAL

mu oh

K 14
13-MAY-1987
23-JAN-1987 14:31

ALL

EXHAUSTIVE

Fiche 1 Frame K14
VAX-11 Linker V04-00

DS$K_BLSSU_B

Segquence 179
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17-ECKAM-3.2
DISK$DIAGPACKO4:
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R-EXP_UNC_ERR
R-EXP_INF_LST
R-EXP_NX_MEM
R-BUS_ERR_REG
R-PGE_COR_ERR
R-VA_COR_ADDRESS
R-NUM_COR_ERR
R-TOTAL _COR_ERR
R-SUMMARY _FLAG
R-ERR_LOG_FULL
R-MAXPFN
R-MAXLKA
R-MAXROHW
R-TEST_ADDRESS
R-LOWRONW
R-HIGHROMW
R-LOWADDR
R-HIGHADDR
R-FREE _PAGE _P
R-FREE _PAGE_V
R-CODEVECTORS
R-CODEKORDS
R-CKBIT
R-CKBIT1
R-CKBIT2
R-CKBIT3
R-CKBIT4
R-CKBIT5
R-CKBITé

R-CK

R-CK1

R-CK2

R-CK3

R-CK4

R-CK5

R-CKé

R-CKALL
R-SYNDROME
R-TEMP

R-TEMP1

R-MOVI _PAT_0
R-MOVI _PAT_1
R-PATTERN
R-DECODED_WORDS
R-NOISY_WORDS
R-COR_ERRORS
R-SLOT
R-ROWCON
R-FROW

R-FLAG]
R-FLAG2
R-FLAG3

Map
[{ZECCHINO.ECKAM]ECKAM .EXE ;8

Symbols...

R-CKBITO

R-CKO

L 14
13-MAY-1987
23-JAN-1987 14:31

Fiche 1 Frame L14
VAX-11 Linker V04-00

Sequence 180
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IZ-ECKAM-3.2

Map

DISK$DIAGPACKO04: [ ZECCHINO .ECKAMIECKAM _EXE ;8

Value

00001440 R-FLAGY
00001444 R-COUNTER
00001448 R-TRANSITION
0000144C R-TRANSITIONA
00001450 R-L_CUR_ARRAY
00001454 R-TIME _LEFT
0000157A R-ARRAY
00001581 R-DIGIT
00001583 R-ALLMOD
00001595 R-CONTROL
000015A8 R-CPU

000015B4 R-ARRAY_SGL _BIT
000015C2 R-FMT_MEM_SIZ
000015€E9 R-FMT_MEM_MAP
0000161A R-FMT_MEM_MAP2
00001648 R-FMT_MEM_MAP3
0000167C R-FMT_256_KB
00001699 R-FMT_1024 KB
000016B7 R-FMT_4_MB
000016D2 R-FMT _NO_SUPP
00001704 R-FMT_EMPTY
00001719 R-FMT_AVAILABLE
00001778B R-FMT_ASK_LONW
00001786 R-FMT_ASK_HIGH
00001791 R-ASK

00001793 R-FMT_NO_ARRAYS
000017C1 R-FMT_ROM_1
000017ES5S R-FMT_ROM_3
000017F9 R-FMT_ARRAY
00001802 R-DIGIT1
00001817 R-FMT_ROW_MSG
0000182D R-FMT_CPU_D
0000188D R-FMT_CPU_1
000018F1 R-FMT_CPU_2
00001959 R-FMT_CPU_3
000019AE R-FMT_CPU_4
00001A10 R-FMT_ROM_2
00001A83 R-FMT_ROM_4
00001ACO R-FMT_ECC_1
00001B10 R-FMT _ECC_2
00001B&F R-FMT_ECC_3
00001BE2 R-FMT _ECC_4
00001C44 R-FMT_ECC_5
00001CAS R-FMT_ECC_6
00001D01 R-FMT_ECC_7
00001D60 R-FMT_ECC_8
00001DBD R-FMT_ECC_9
00001E2E R-FMT_ECC_10
00001E9A R-FMT_ECC_11
00001EBA R-FMT_ECC_12
00001EF9 R-FMT _ECC_13
00001F4D R-FMT_ECC 14

M 14
13-MAY-1987
23-JAN-1987 14:31

iche 1 Frame M14
VAX-11 Linker V04-00

Sequence 181
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1Z7-ECKAM-3.2
DISKSDIAGPACKO04: [ZECCHINO ECKAM]ECKAM .EXE ;8
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DONIA) st 0t b b -8 4P et et )
e OMOPBOOUBN—
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N
W
N

N 14
Map 13-MAY-1987
23-JAN-1987 14:31

Symbols...

R-FMT_ECC_15
R-FMT_ECC_16
R-FMT_UNK_ET
R-FMT _UNK_MC
R-FMT_UNX_TO
R-FMT_UNX_UNC
R-FMT_BODY
R-FMT_COMP_ERR
R-FMT_CS_MC
R FMT_ADR_BUS

R-FMT_DATA_BUS

R-FMT_INF _LST
R-FMT_CPE_MC
R-FMT_CS_BUS
R-FMT _NSBH
R-FMT_NX_MEM
R-FMT_RAM
R-FMT_ROM
R-FMT_SAOQ
R-FMT_SA1
R-FMT_SHORT
R-FMT_SIZ_ERR

UL A R J R B R B B}

R-FMT_BAD_LOC
R-FMT_WARN_MESS
R-FMT_WARN_MES2
R-FMT_WBE _MC
R-FMT_ILL _CFG
R-FMT _REG_ERR
R-REC_MSG
R EXP_MSG
R-XOR_MSG
R-FMT_LOG_FULL
R-FMT_MEM_REG
R-FMT_MCH_STACK1
R-FMT_MCH_STACK2
R-FMT_SGL _BIT_ERR
R-PRINT
R-PRINT_GENERAL
R-PRINT _UNX_UNC
R-PRINT_BAD_CONFIG
R-CORRUPT _TEST_LOC
R-PRINT_UNX_TO
R-WHICH_ARRAY
R-DECODER
R-CORR_ERR_ISR
R-MACHINECK
R-READ _MAP
R-GET_ARRAYS
R-TEST_001
R-TEST_001_X
R-TEST_002
R-TEST_002_X

Fiche 1 Frame N14
VAX-11 Linker V04-00

Sequence 182
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17-ECKAM-3.2

Map
DISK$SDIAGPACKO4:(ZECCHINO .ECKAMIECKAM .EXE ;8B
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DDDDDDDDDDD

R-T5_S11
R-TEST_005_X
R-TEST 006
R-T6_S1
R-T6_52
R-T6_S3
R-T6_S4
R-T6_S5
R-TEST_006_
R-TEST _007
R-T7_S1
R-TEST_007_X
R-TEST_008
R-T8_S1
R-78_S2
R-78_S3
R-TEST_Og

X

X

8
4

X

X

X
R-TEST_012_X
DSSENDPASS
DS$GPHARD
DSSABORT
DS$SUMMARY
DS$BGNSUB
DSSENDSUB
DS$CKLOOP
DSSINLOOP
DSSESCAPE
DS$BREAK

B 15
13-MAY-1987
23-JAN-1987 14:31

Fiche 1 Frame B15
VAX-11 Linker V04-00

Sequence 183
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C 15

l7-ECKAM-3.2 Map 13-MAY-1987 Fiche 1 Frame C15 Sequence 184
DISK$DIAGPACKO4:[ ZECCHIND .ECKAM)ECKAM EXE:8 23-JAN-1987 14:31 VAX-11 Linker V04-00 Page 17
Value Symbols...
00010060 DSSHAITMS
00010068 DSSWAITUS
00010070 DSSCANKAIT
00010078 DSSCNTRLC
00010080 DS$ASKDATA
00010088 DS$ASKVLD
00010090 DS$ASKADR
00010098 DS$ASKLGCL
000100A0 DS$ASKSTR
000100A8 DS$BRANCH
000100B0O DS$SCVTREG
000100B8 DS$PARSE
000100CO DS$ERRSYS
000100C8 DSSERRDEV
000100D0 DSSERRHARD
000100D8 DS$ERRSOFT
000100€E0 DSSPRINTB
000100EB DSSPRINTX
000100F0 DSSPRINTF
000100F8 DS$PRINTS
00010100 DSS$PRINTSIG
00010108 DSSERRPREP
00010110 DS$SETPRIEXV
00010118 DS$MAPDBGBLOCK
00010120 DS$GETBUF
00010128 DS$RELBUF
00010130 DS$GETMEM
00010138 DSSRELMEM
00010140 DS$MOVVRT
00010148 DSSMOVPHY
00010150 DS$MMON
00010158 DS$MMOFF
00010160 DS$SETVEC
00010148 DSSCLRVEC
00010170 DSSINITSCB
00010178 DS$SETIPL
00010180 DS$CHANNEL
00010188 DS$SETMAP
00010190 DS$SHOCHAN
00010198 DSSLOAD
000101A0 DS$PROBE
000101A8 DSSATTACH
000101BO DSSHELP
000101B8 DSSFREEDBGSYM
000101CO DS$LOADPCS
000101C8 DSSGETTERN
000101D0O DSS$SERVICE DISPATCHER
000101D8 DSS$MEMSI Z2E
00010200 SYS$QIO0W
00010238 SYS$ALLOC
ou010248 SYS$ASCTIM
00010250 SYS$ASSIGN




Symbols...

characters above:

l7-ECKANM-3.2 Map
DISK$DIAGPACKO04:[ ZECCHINO .ECKAMIECKAM .EXE ;B
Value
00010258 SYSSBINTIM
00010260 SYS$CANCEL
00010268 SYSSCANTIM
00010298 SYSS$CLREF
000102D8 SYS$DALLOC
000102E0 SYS$DASSGN
00010350 SYSS$FAQD
00010358 SYSS$FAOL
00010378 SYSSGETTIM
000103A0 SYSSLKHWSET
000103B8 SYSSNUMTIM
000103C8 SYS$QIO
000103D0 SYSS$READEF
000103F8 SYS$SETAST
00010400 SYSSSETEF
00010420 SYSSSETIMR
00010428 SYS$SETPRI
00010430 SYSSSETPRT
00010438 SYS$SETRKM
00010448 SYS$SETSHM
00010440 SYSSULKPAG
00010448 SYSSULKWSET
00010470 SYSSUNHIND
00010478 SYSSHAITFR
00010488 SYSSWFLAND
00010490 SYS$HFLOR
000104CS8 SYSSGETCHN
00010580 SYSSGET
00010590 SYSSREAD
000105B8 SYSS$CLOSE
000105C0O SYS$CONNECT
000105D0 SYS$DISCONNECT
00010608 SYSSOPEN
Key for specia

I * - Undefined

! U - Universal

! R - Relocatable !

I X - External

! V - Vectored

D 15

13-MAY-1987

23-JAN-1987 14:31

Fiche

VAX-11 Linker V04-00

1

Frame D15

Sequence 185
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E 15

ZZ7-ECKAM-3 .2 Map 13-MAY-1987 Fiche 1 Frame E15 Sequence 186
DISK$SDIAGPACK(04 [ZECCHINO ECKAMIECKAM EXE ;B 23-JAN-1987 14:31 VAX-11 Linker V04-00 Page 19
R T T *
! Image Synopsis !
Virtual memory allocated: 00000200 000077FF 00007600 (30208. bytes, 59. pages)
Stack size: 0. pages
Image binary virtual block limits: 1. 59. ( 59. blocks)
Image name and identification: ECKAM 03-02
Number of files: 2.
Number of moduies: 2.
Number of program sections: 26.
Number of global symbols: 350.
Number of cross references: 450.
Number of image sections: 1.
Image type: SYSTEM.
Map format: FULL WITH CROSS REFERENCE in file DISK$DIAGPACKO4:[ZECCHINO .ECKAM]IECKAM MAP ;106
Estimated map tength: 123. blocks
l Link Run Statistics !

Performance Indicators Page Faults CPU Time Elapsed Time

Command processing: 105 00:00:00.23 00:00:00.51

Pass 1: 117 00:00:00.57 00:00:01.25

Allocation/Relocation: 45 00:00:00.22 00:00:00.89

Pass 2: 74 00:00:01.21 00:00:03.07

Map data after object module synopsis: 8 00:00:01.58 00:00:02.57

Symbo! tabt!e output: 0 00:00:00.02 00:00:00.11
Total run values: 349 00:00:03.83 00:00:08.40

Using a working set |imited to 856 pages and 61 pages of data storage (excluding image)

Total number object records read (both passes): 326
of which 0 were in libraries and 4 were DEBUG data records containing 573 bytes

Number of modules extracted explicitly -0
with 0 extracted to resolve undefined symbols

0 library searches were for symbols not in the | brary searched
A total of 0 global symbol table records was written
LINK/CONTIG/SYST=xX200/EXE=ECKAM/MAP=ECKAM ECKAMO+ECKAM1/FULL/CROSS




