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CONMTROL. MEMORY DIASG. FIlL

054
055

AREA.
3. Wraite 311 one’s anto the MEMORY

o002 TITLE CONTROL MEMORY DIAG.

00z # ROWP 242

004y # This routine will perform a test of 24
005 % bit CONTROL MEMORY. The algorithm used 15 &
o0 # modified ROWPAT.

D07 #

oo * To explain the slgorithm 11 i necessary
D0 # tc defime certain terms -

010 # TEST CELL - that lccation being tested.

5 B S CONFLICT CELL - that loccation beang
Diz # tested for a CONFLICT
013 # with the TEST CELL.

o1 #* ROW - & row of addresses within the
01 # memory chip of which the TEBT
016 # CELL 15 ome of the sddrescses.

R 13 A COLUMN - 3 column of addresses waithanm the
018 # memory chip of which the TEBT
019 # CELL is one of the sddresses.
O # BOARD ROW - & row of memory chips located
021 % orn the memory board.

D22 % TEST PATTERN - that patiern expected to

SR & = B be found in the TEST CELL.

024 # FLDDD PATTERN - that pattern expected to
025 # be found in =1l other cells.

D6 # MEMORY TEST AREA

027 & - from ODDD to END OF MEMORY - OBOO
O # if preogram 15 am low memory.

DD oy - from 0200 to ENU OF MEMORY 1+
030 # program i1s in high memcory.

031 # ,

R The ALGORITHM i1s -

033 # 1. Write zerces to 3511 leocatsons ain
034 # the current MEMORY TEST AREA.

G935  #- . Read current TEST CELL and check
036 * for TEST PATTERM.

037 2. Wraite the TEST PATTERN at the
038 * TEST CELL.

039 # 4. Read TEST CELL aﬁd check for TEST
040 # PATTERN.

R F S 5. Read the CONFLICT CELL and check
042 # for FLOOD PATTERN.

043 # &. Repeat steps 4 and 5 making the

Q44 ® CONFLICT CELL the next location
o485 # within the COLUMN and then withan
048 # the ROW.

o 7. Repeat steps & through & making
D48 # the TEST CELL the next locstion
D43 & within the CHIF ROW until the TEST
8110 R CELL has occpuied esch memory
051 # locatson withan the CHIP RO
Obz= # &. Repeat steps & through 7 for each

- k3 3. CHIF ROW wathan the MEMORY TEST

*
*



CORMTROL. MEMMORY DIASaG. FILE

0L ' TEST AREA and repeat steps o
0Ly # through 2.
OoLg  # 10, Move the program from low memory
Ob3 - # to high memory and repeast steps 1
o0 # through 9.
061 #
O H*
03 #* MODIFIED REGISTERG:
084 # FO - F5, AUXOD - AUX1T, PL, FH
oeh  #®
oeE A REGISTER UBAGE:
oe7  # AUX 00 - start address of CHIP ROW
o6 ¥ AUX 01 - end address of CHIP ROW manus 1.
O ¥ AUX 02 - start address of COLUMN
o770 # AUX 03 - end address of COLUMN
07y # AUX 04 - start address of ROW
o722 #* AUX 05 - end address of row mainus 1
073 % ALY 06 -~ TEST CELL sddress
074 # AUX 07 - CONFLICT CELL address
075 # AUX OB - END OF MEMORY manus 1
076 # AUX 09 - constant 0020
- 077 #® AKX OA - comnstaent OFCO
078 # ALJX OB - constant FO3F
o7 # AUX OC - constant OFFE
030 # AUX OD - temporary storage
01 # AUX OE - temporary storage
a2 #* AUX OF - temporary storage
og3 #® AUX 10 - loop counter
ogge  # AUX 11 - temporary storage
D5 # AUX 12 - old MEMORY TEST AREA poanter
Oge AUY 13 - new MEMORY TEST AREA poanter
OE7  # AUY 14 - end of progrem poanter
oRz  # AUX 15 - end of MEMORY TEST AREA poainter
o83 # AUX 1€ - start of MEMORY TEST AREA poant.
030 # AUYX 17 - start low memory sddress poanter
0931 # FO - TEST PATTERN
09z % - F1 - constant OO
093 # F3,F2 - comnstant 0020
034 # F5,F4 -~ working regicster paar
095 #
U9 # - ZCREEN DISPLAY AND MESSAGES
097 *
02  #* line O - ROWPAT TEST - 24 BIT RAM
033 # lime 1 - # LULLL
100 #
101 # where: line 0 = diagnostic taxtle
102 * LLLL = # of completed loops
103 # through disgnostac
104 #
105 # ERROR MESDDAGER
106 #
107 # 1. FAILURE AT PC’S FFFF {EEEEEE/RRRRRR:
108 % ROR = XXX
105 # 2. CONFLICT BETWEEN TTTT AND CCCC



CONTROL. MEMOR™SY DIO. FIiE

110 *
11y % where: FFFF = failing memory sddress
11z % EEEEEE = expeclted pattern
113+ form {(K.PH,PL}
114 * RRRRRR = actusl patitern
115 # form {(H.PH,PL}
116 # LUXExA = RKDOR of expected/asctual
117 # TTTT = TEET CELL sddress '
1ig +# CCCC = CONFLICT CELL sddress
i19  #
120 # DISCUSSI0ON OF ERROR MESSAGES
12y #
g # ERROR 1 cccocurs when esther registers K,
123 *# PH or PL fzi1l to comtaain the expected pasttern.
g #* ERROR & cccurs when an ERROR 1 cocurs
igh # on a CONFLICT CELL resd and eaither K,.FPH or PL
ize # contain the TEST PATTERM.
127 #
igR % #A%%#H  RESET AAEss
123 # Whern REGET is hkeyed & branch to the
1zn # BOOTZTRAR /MOUNT SYZETEM DIGK’ routineg as
1z # executed.
132 #
133 # AAAAEAE HALT/STER  #3ads
124 0+ The program may be interrupted by keyaing
135 # HALT/STEF. However, the progream will only hal
136 % after an error message has debb dasplayed. To
137 % resume waith this program, Hey HALT/ETEF agasn.
i3 =
133 # #A#A#d 1/0 SUBROUTINES  ##rs
140 % This program makes use of the BOOTETRAP
141y # subroutaines whenever possaible.
142 #
is e FEMEDODY
—Haph—H—
45— —&- —PEetd—
- A B liinm o p]
47— B FER
HoH— B —&FART
145 B —
156 B— —¥
51 E o
ot — B A
453 B -

I o
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o7 —#
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019 *#
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O27 %
Oz #
e
, 030 #
D31 #
B oo o SO 3
033 #
034 #
e e et et et s oo ,.-“__,.935», BT S
' D36
037 #
. SSU v~ .~ JUUNE- SO
033 # '
040 #*
- S = V.S N J—
Q4 #
043 #
U VU o ¥, ¥ SR - SE
045  #*
046 #
S o ¥ Y S SRS
048 #
043
_— e B 1l SR
051 #
Oha #
R + % =~ S S
054 #

055 #

o 2EO0 MAT COPY & SEAFRCH
S TITLE

STEF 3.

FILE
2600 MAT COPY & SEARCH

This diagnostic attempts to duplicate

the OFT 5 BASIC diagnostic for memory. The:
algorithm used is as follows:

STEP 1.

Determine the length of the RANDOM
PATTERN 1o be written to a1l of memory.
The length is from 1 to 25& 8 bat
RANDOM CHARACTERG.

STEF 2.
Write the RANDOM PATTERN ainto
METRCY & R v

Read the last written sectzon of
memory and write 1t antoc the next
section of meEmory.

STEP 4.
Repeat step 3 until 311 of memory s
filled with the RANDOM PATTERN. -

STEFR 5.

: Rezd the contents of the ist patiern
it memory and veraify that i1t is correct
by re-generating the pattern.

STEP 6.

Using the 1st pattern section of
memery &s the originasl,;resd the remsanaing
patterns in memory and verify them
against the ist pattern sectaion.

STEP 7.
Repeat steps 5 and & the RE-READ

COUNT # of times. The RE-READ COUNT as

decided by the operator.

MODIFIED REGISTERS -
FO - F7, PC’S, CH, €L, SH
AND AUX 0D - AUX OC

REGISTER USACE:

FO - high 8 bits of END OF MEMORY
Fi - RE-READ COUNT {(USER INPUT)
Fet - length of RANDOM PATTERN
F23 - current byte of pattern

- F4 - constant FE -
F5 - length counter
F& - temporary storage
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18282
067
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070

- O72
073
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075
076

o778
073

O=1
ogz
e et e 1 e i . o s o e ot o P ‘G.BVBV
084
085

OR7

0Eg

e e SO C’B‘E’ .-

030

091

e e e L C;gaa, -
093

054

096

037

099
100

102
103
S U S 16# -
105
106

%*#**#*###**#*##**####*****w**#**

AUX
ALK
AUX
ALK
AUX
AUX
ALK
ALY

AU

FILE

F7 - RE-READ COUWNTER
CH.CL - read registers
SH - stastus regaister

o
!

LI
> m
}

o] JERNE RN
!

- last full

random charactern seed

- current pattern amitial seed
- ist section memory poanter

- loop counter

previcus section mem poanter
- current section mem poanter
next loop seed

section ity memory

SCREEN DISFLAY AND MESSBAGED

line O - MATCRR -

lane 1 - RC = RR
line 2 - ¥ XXXX

where. MATCES

55
“RR
XXX

ERROR MESGSAGES

1’
=h.
Or oB.

-

.

ER

PC’

PC

MEM SIZE = BBK

d;dgnnat;c t;tle

memory Si11Ig

RE-READ COUNT
# of completed loops
through diagnostaic

R - (PATTERN) L = YY¥

5
‘5

i oH

CH/CL PARITY BIT

where: PATTERN
YYY

XXXK

EE

RR

N

2222

E

[N TI | T N T { I

DISCUSEION OF ERROR CONDITIONS

AXEX (EE/RR) BITI(E)Y M NN
XX¥X (EE/RR) BITI(S) N NN OR

PC'S = ZZZ2
RROR PC’'E = XXXX

RANDOM PATTERN
length of pattern
failing PC’s
expected pattern
read pattern
failaing bats
location of another
possable faailure.

1. Error 1 & 24 1s displayed when & hard error
causes &1l of memory from the discovered
memory location to the end of memory to be
to be bad.

2. Error 1 & &8 i1s displayved when the
discovered point of error does not cause
the rest of memory to be bad. This may be
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1 42

F 9 -2

114
115

4+ 4 L

1433

SO AT SOy B SEARCH

d.

“the result of 3 toggling bit prior to the

discovered error.,

Error 2 18 displayed when the system
detected bad parity but the read was found
to be good. This may be the result of & bad
parity bit. However it is not possible to
decide whether the CH or-CL parzity bit was

FILE

gty

117
118

iTi ETTOr.

120
121

22
123
124

| Whene') and

- #nRAH . RESET #aadd

L X ==

126
127

b Wi g
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129
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+ 23

HHHHH® I’D aUBRDUTINE’

132
133
e 3 B
135

#}x**r#*ﬁc

HEAAR - HALT/STER bt
It 2 possible to halt the program by key;ng
HALT/ETEF. However the program will only HALT
e o méter it has reportes an error. To resume withe
thais program, Key HALT/STEF agsin.

When RESBET 15 keyed the program w;li esecute
1he FOWER OM routine in BOOTSTRAP.

A HH#

The program uses BOOTSTRAP I’G ROUTINER
i whEﬁEVEP-pBSStblE~ : e

SET PARALLEL TRAP LOACTIONS

1
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037
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(035

_.038
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S ok Ok ok K R kK ok ok R s kK ok ok R o R ok sk ok ok ok ok R R K K kol ok ok ok ok K K

TITLE

ROWPAT & BIT MEMORY

ROWPOR:

This routine will perform a test of 2
&

BIT DATA MEMORY. The algorathm used is
MODIFIED ROWPAT.

T explaan the algorithm 11 18 nec955ary

to defime certasin terms. -

TEST CELL - thet wmemory location beang
tested. 7
COMFLICT CELL - the other memcry location
being examined for & conflict
with the TEST CELL
Rﬁw - those addresses making up a ROW
within the memory chip of whaich
the TEST CELL 15 one of the asddr.
COLUMN ~ those addresses makang up a
COLUMN waithin the memory chap of
which the TEST CELL 15 one of the
addresses.
CHIF ROW - & row of memory chips located
on & memory board.

TEST PATTERN - that pattern written at
the TEST CELL lccation.

FLOOD - that pattern written to all
memory locations except for the
TEST CELL locastion.

The ALCGORITHM i -

1. Write the FLOOD PATTERN of all
zerces throughout 511 of memory.
Z. Read TEST CELL and check that 2t

contaans the FLODOD PATTERMN.

3. Write the TEST PATTERN {the
complement of the FLLUOD PATTERN)
at the TEST CELL. _ _

4. Read the TEST CELL and check for
the TEST PATTERN.

5. Read the CONFLICT CELL and check
for the FLODOD FPATTERN.

6. Repeat steps 4 and 5 with the
CONFLICT CELL &t each location in
in the COLUMN, ‘

7. Repeat steps 4 and 5 wath the
CONFLICT CELL at each location an
the ROW.

B. Write the FLOOD PATTERN at the
TEST CELL locataion. '

3. Repeat steps 4 through 8 w:th the
TEST CELL st epach location ann the

- ROW. ,

10. Repeat steps 4 through 9 with the
TEST CELL a3t each location in the

FILE



ROWFAT 2 BIT MEMORY | FILE

e BE # , CHIP ROW. ‘
057 11. Repeat steps 4 through 10 with
0O5% the TEST CELL &t sach location in
. 053 ~ memory.
060 12, Write a FLOOD PATTERN of 311l
061 ones anto memory.
—— i} 062 13. Repeat steps 2 through 11.
063
064 MODIFIED REGISTERS:
e _Des5 FO - F5, AUXOD - AUX10, 5L, PL, FH
D66
087 REGISTER UGSAGE:
o R *. = = AUX 00 - start sddress of CHIP ROW
063 AUX 0% - end address of CHIP ROW minus 3
070 ALY 02 - start address of COLUMN
07y AUX 03 - end address of COLUMN
072 AUX 04 - start address of ROW
073 AUX 05 -~ end address of ROW
N 074 AUX Ot - TEST CELL address
- D75 AUX 07 - CONFLICT CELL address
o776 AUX 08 - end of memory manus 1
e 077 AUX 09 - constant 0040
o078 CAUX OA - constant OFCO
079 AUX OB - constant FO3F
- - 0BO AUX OC - comstant OFFE
DEl AUX OO - temporary storage
o AUX OE - temporary storage
- ) 023 AUX OF - temporary =torage
or4 AUX 10 - loop counter
085 FO - TEST PATTERN

#*ﬁ*##}##**#*#****mz#**i***;*#*;***;##*i**#;#**g***i***;***;***#**

e - 08e Fi - constant 00
Ox7 F3,F2 - constant 0040
ORE F5,F4 - working regaster compare

~ o> B ; ,
090 MEMORY BOARD LAYDUT (CHIP #/3)
031

,,,,, I - ' EVEN ' ODD '

093 ! ADDRESZ ' ADDRESS !
O34 * e
095 16 09108 01! 2ND 4K
096 ! ! R
037 * e e
098 '3z 25124 17 18T 4K

— - - 3 * ' !
1060 0 e e
102 SCREEN DISPLAY AND MESSACES
103 :

- 104 line # O - ROWPAT TEERT - 2 BIT RaAM
105 line # 1 - # LLLL '
106

e B 107 where: line O = diagnostac title
N R Ve - ttil = # of completed loops
? 109 through diagnostac
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111
112

114
115
116

118
119
120
121
123

124

126
127

SR ¥~ - S

129
130

132
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134
136

138
139

141
142

144
145

147
148

S . - S

150
151

153
154

e 3B5

156
157

113

117

e

S ies

i3

137

143

e

140

14€

158

159

160
1£1

# ok ok ok ok ok ok kR K K K K k¥ ¥ ok ok ok ok ok X ok ok &

i
i

D ok ok ok ok ok ok o ok ok ok ok ok k% ok %

i

%

FILE

ERRDOR MESSACES

1. FAILURE AT PC’'E XXXX BOARD # N
{EE/RR) CHIP{B) CC CC CC CC €CC €C CC

2. CONFLICT BETWEEN YYYY AND 2222
3. CH/CL PARITY BIT ERROR PC’TS = XXXX

where: XXXX failing PC’s

N = board # { 1,2,2 OR 4)

EE = expected pattern

RR = actusl pattern

CC = chap #{s) im error
¥Y¥YYY = TEST CELL sddress
ZZ77 = CONFLICT CELL addr

DISCUSSION OF ERROR MESSAGES

ERROR 1 occurs when either the TEST CELL
or the CONFLICT CELL failed to maintain 1t’s
expected pattern. '

ERROR & occurs when the CONFLICT CELL
fails to maintain 1t’s expected pattern and
the sctusl pattern equals the TEST PATTERN.
Thas error may indicate an addressang problem.

ERROR 2 occurs when the actual psttern

~eguals the expected, however the hardware

detected & paraity problem. This error msy
indacate & parity bit error.

#4%A%  RESET #3334

When RESET ic keyed the program will
execute the ‘MOUNT SYSTEM DISK’ routane
located in BOOTSTRAP.

#4AUF  HALT/STER  #3tdees

The HALT/STEP key may be used to HALT the
program. The program will HALT ONLY after an
grror condition has beed displayed. To resume
key HALT/STEF again.

#uand 1/0 GUBROUTINES 3
This program will use the BOOTSTRAF
I8 subroutines whenever possible.
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=4 BIT ADDRESSING TEST FIL E
I 002 TITLE - 24 BIT ADDRERSIMNG TEST
003 # =4 BIT ADDRESEING TEST
004 #* " Thas daagnostic will read from the end of the
005  # program toc the end of memory and vics versa
o0 & searchaing for a memory location which may have
007 # been changed by & previous write anstruction.
008  * , o ,
003 # The algorithm goeslike thais -
010 *
e D1y ® BTEF 1. floocd memory with 5A7s (0101 1010)
- 012 # STEP 2. starting at 0200 and searching forward
013 #* to the end of memory, resd each locastion
014  * and check for the 5A pattermn. If location
015 #* 15 chay then write an A5 (1010 0101) &t
018 # that location.
017 %  STEP 3. starting at the end of memory and
018 ¥ searching down to location 0200, read
019 each location and check for an AG. If
020 * the location is okay then write a BA
021 * {0101 1010} at that location. '
D2 *
- 023 ® - MODIFIED REGISTERG:
024 # CAUX 0D - AUX 07, AUX 11
D25 # FO - F7
027 #* REGISTER USAGE -
O28 # F1,FO - end of memory
- O ®* F2 - constant BA
030 * F3 - constant AS
031 F F5.F4 - start of test ares {(0200)
032 # F& - search directaion flag
033 # F7 - ctonstant 00
034 #
______ 03%L  #* ALY 00 - end of memory
036 # AUX 01 - memory pointer
037 # AUX 02 - failing memory pointer
I D3R * AUX 03 - loop count A o
0393 # AUX 04 - faxlure pattern (PH.,PL) {(search)
o460 # AlX 05 - failure pattern (K) {(search)
o D4y AUX 08 - inmatial faaling pattern (PH,PL)
04  # AUX 07 - inmitial failing pattern (K)
O43 #* AUX 11 - storage for WCHM
s s e+ s s+ At i e - OA") %
T3-S o ARERAEE HALT/STER #adad
046 #* The program may be interrupted after
047 #* displaying an Error message by Heyanyg
048  * HALT/STEP. To resume sfter the program hes
043 * HALTED key HALT/STEF agaimn.
] 050 # , ‘
051 # 44444 RESET #%#4%
Okt # bihen RESET is keyed the program wall
- N 053 # execute the ‘MOUNT SYSTEM PLATTER’ routine
084y % an BOOTSTRAP. N N
055 *



057

078

R =2

L0745

- OR1

- 0E3

05
OER
oL
060
061
062
063
064
DES

087
oes
0e3
070
o7
072
073

075
076
077

075
08O

0g2
053
084
085

086
037
08g

090
091

- 082

£

Y

ook ok ook ok ok kR ok ok R R K R R K ok ok K R Rk Rk k%

%

=+

24 BIT MADDRESSING TEST

FILE

#¥AR% 1/0 BUBRDUTINER  #awsd
The program uses the BOOTSTRAP 1.0
routines whenever possaible.

SCREEN AND ERROR MESSACGES

line #0O 24 BIT ADDREESING TERT
lime #1 # LLLL

TITLE
# of completed loops

where line O
bbb

it

ERROR TYPE O
ERROR BETWEEN XXXX AND ¥YvyYyYy (27222

d

3

.

ERROR TYPE 1

POSSIBLE CHIP FAILURE PC’S = XXXX (2227223

where XXXX
YYYY

222222

fesilaing memory location
location causimg error
XOR {expectedl/actusl?

4 nu

- DISCUSSION OF ERROR TYPES

An ERROR TYPE © is caused when wrating to
location YYYY 211 or part of the pattern is
written at location XXX, This is indicative
of an addressaing problem. However, never rule

cut & chap failure.

A ERROR TYPE 1 1= caused when the
expected pattern ais not found and no other
location seems to cause the problem. Thas may
be @ chip or chaips error,.
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1 =2 BIT #%EBKDFQEEauEEII?%ﬁ: TEEST FILE
T o I & 4] CTITLE & BIT ADDREDBSEING TER
o0z # 2 BIT ADDRESZSING TEST
o0 # This diagnostic will read from the start of
e L@ ~memory to the end of memory and vica verss oo
, DOE sgarchang for a conflact between two uddregses.
007 # :
T O0R W o The ACORITHM goes like thas -
i O0n %
010 # STEP 1. Flood memory with 5A7s {0101 101070
R+ 3 5 S STEP 2. Fér each lotation from the start to
{ 01z #* the end of memory, read the location,
013 # chech for & BA and wraite an AS am o sl’s
Dis * place. ' o
{ 015 #® STEP 3. For esach location From the end to the
Oie #® start of memory. reaj the location, check
L5 2 o S S for an AS and wrate & B4 m o a2t'e places
i o1g  #
019 ¥ MDDIFIED RECISTERG:
— A AU D0~ AR O3
. 70 FO - F7
Oz #
e e e e CREGISTER USAGE - o
( 024 # F1.FO -~ end of memory {(XFFFE2
O2h  # o - constant 54
= s = A F3 - = constant AS -
. o7 # FLL.F4 ~ start of memory (00003
ogg # Fe - sgarch dairection flag
USSP SO SUSISE 4 - S~ SR . F'",? L - TR T4 reasd voalup
. 030 #
031 % AR OO - end of memory (XFFF2
LR EE & 2= = Al D1 - end of memory plus 1 {{(X+13000)
033 #* AU Ot - fc:n.LJ.Th:f meEmoGry pCfluuz't
034 # AUX 03 - loop counter
R e T .
DEE  # HHHHE  MALT/STER  EEs
037 # The program may be ainterrupted by Heyang
R i1+~ St RS  HALT/STER. However, the program will only HaLT
039% ¥ atter daisplaying an error condation.
: 040 To resume the program. Hey HALT/ERTER
R _ Oyt B -Ega 1Tt o
D4z #
D437 % #RFHF  RESET  wERES
e IR o /Y W - bihern RESET is keyed., the program will
045 # execute the ‘HMOUNT SYETEM PLATTERY routsne
046 # located in BOUOTETRAR,
e _ . . :
048 # #HA#EE /0 SUBRDUTINED #aditd
040 # Thie program uses the BOOTSTRAF 170
R £ - creoutines whenever possible.
S I
Ohst  # SUREEN AND ERROR MEDDACSES
OEI-3 ,
054 % lxﬁe #O B OBIT ADDRESERING TERT
oRL # lime #1 # LLL




2 O EBEITT SADDRESESINMG TEDST : — I

057 # where line #0 = TITLE
0bE  *® Ll = # of campla%ad ioops
e o i e {)gfs‘, +F . -
0eD . # ERROR TYFE O
10 SR ERROR BETHEEN XAXX AND YYYY (22}
. A‘ﬁé{:’i’ - ,-:*. - . . N
a3 # ERROR TYPE 1
Do # FOSSIBLE CHIP FalbuirRbE PC/E = XXXX (Z23
. ot Attt b - — e e ,k,,_m,ﬁﬁ:g,,_» % - .
Oee # ERROR TYFE 2
087 # CH/CL PARITY BIT ERROR PU'E = XXXX
S ——— B o O
Oes where XXXX = fasilang memory looation
ove YWY = comflaict ¢ucat;0n
- N S = S £Z = XOR {expectediactusl)
072 #* "
073 # DISCUSEION OF ERROR TYPES
L & < S A ERROR TYPE O 1z caused when writaing to
7L # location YYYY all or part of the patlern as
o7 ¥ written st location XXXX., This iz andicative
e e o e~ A el of en sddressing problem. :
o7& #
o7a # A ERROR TYPE 1 18 caused when the
S —— -0 F gipected pattern s not found and no other
081 # location seems to cause the problem. Thais may
L be & bad memory chip or chapg.

S — - 9&3 -3 .
o4 - # A ERROR TYPE 2 15 caused when the system
oL # detected @ paraty problem but the resd value

e - OFG He ‘wat &g expected. This may be & perzty bait-
07 # EFFGr. :
OEE  #
R R 1 - S SYMBL JEMODOEE
o920 #
021 FEZ24
s e MUOLINT
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FESISTER TESDST FIiLE
- o ToDETT TITLE REGIGTER TEET
003 RECTEST:
004 # This damgnostic was designed to test the
- A e ~regreter chaip oan such & manner as to determine -
ODE #® whether bits have gone bad or & comflict am
oov  #® uddreg‘Aﬁa exists.
RN . _.,{ﬁg.n ,‘;‘L - .
s B The test i1s performed in the following
030 # Manmenr:
——— . T
o1z # 1. Flood &1l regasters with all zeroces.
013 # Z. For each regaister (FO-F7,CH,CL.PH.PL
T oy - Sl AND KO
LR = Ay move 00 to test pattern
Ol By set test register o test pattern
. = 5 w2 L) ghecr 1f test regaster holds testo-
o1g pattern.
015 D) chech i1f other registers have
—- 2 a8  been changed.
01 Ey add 01 to test pattern
e B Fi)» repeat steps B through E untsl
- B = = S S test pattern eguals OO« : -
Oty # G) repeat steps A through urntil
aoh @ all registers have been tested.
L N .
o7 ﬂ‘“IFlEQ REGIETERZ:
oo # FO-F7. PL, FH., T, CH, SL AND K
St B ALK 00, 01 -
030 #
031 # POSSIBLE PROGRAM HANG-UPS
— R 1 = L A quick check of register K 18 made
03z pricr to any displayaing beaing done.
oG # Bhould ‘TESTING RECIETERY fs11 to appear
GRS om the CRT then register K-ais failang
D3 #® whiich may hander I/00
o377 R
T o i e PR e - HHAA WA T ASTER ATt .
D The program mey be anterrupted by
040 keyaing HALT/BETEFP. However, the program
e R o S R wrldl HALT-enly-asfter daspiayang en error
D42 #* . conditicon.
063 #* To resume the program, Hey HALT/STEP
I - R A V.U /SN . S48 1Tt
045 #
04 # AHAFE  RESET SddadE
e R When REBEY 15 keyed the program wall
o4 # execute the MOUNT SYSETEM PLATTER’
a4 # routine loccsted in BU’:ﬂTRHP.
i e et e e e o e .95{}., b - .
DRl % FEAEE I/0 5 QﬁdTihEa HAEAE
Ohat # THE’ program uses the BOOTETRAR I/0
b3 routines whenever possable.
DLy # :
onL # SCREEN SPLAYS AND MESDAGES:




{
. FESCISETER  TEST It e
- - - - YRS
oLy # lime O -~ REGISTER TEET
OBEE *® livme 3 - 3% LbLbLbL
- s N i I —~ ‘

) oe0  # wheres: line O = Title .
‘ 081 % LLLL = # of completed loops
B — DR through diagnostac

o3
DEdy & ERROR TYFE O
e == S REGIBTER X AND ROR (X5 {CRALFD
OtE #
Oe7  # ERRIR TYPE 1
S - R 2t SRR SREGISTER XX ERROR {27 (CRLFD
e #
ovh # ERROR DIBCUESION
T BRI S I & S An ERROR TYPE O 18 caused when while
oy # testing register XX, regsster ¥Y was found
073 0% - not to cqntain the expected.
_ . e , , , '
‘ ovs # An ERROR TYFE 1 15 casused when
oveE # register XX fails to hold the test pattern.
. — OFF —H . - . '
o7y #
+
{
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BTAOH & SASLIKIL IASRY TEST

e e s ' T8

* o3 #
o044 #
05 =+
o077 #

S R & 5= S S
I8 “+
010 #
' Diz #
0iz #

R S
o1y #
01 #

e oo i | o s e s ana e ¢ it = inm e _wﬁ_i_';"l._ ,,,,,_"q.,,. e s
0ig #
019 #

et e = e e e 4f';d{} -
Oz1 #
Dy %+

e e e e e {)_._‘L_,‘ . S
: Oy #
QES &
[ e -
oE7
O

S B Ve S S
03230 #
031 #

T o o e R
o33 W
OR4  #

: e OEE %
Q38 #
0x7

e e N - {7:1:(* - ,*
/ 0mn  #
G40 #

S OO o ¥ S, SUS
04 #
043

— Ob8  H#
o645  #
DaE %

WMWW”WMWHMWM.“,,H”MQQEN_QM.W
048 #
040 #

OBl %
Dhz ¥

R UURRY 5 { ~Jc~ S S
o544 #
0L #*

FIL e

TITLE STACK "quiuxqﬁf TEST
ST/AAUKD {BTALEL AND STaALEZ)
-

This routime checks the STACK to determane

whether each level an the STTHEK will - -

1Y hold & particular bit pattern.
=) have any effect upon aﬁuThE HTACK
level. ’ : :
amnd 3 have any effect on an AUXILIARY
register.

Two dastinct patterns are used by the
rauiine.and these are - :

13 ST PATTERN -~ the pattern whach 1s)
gipected ta be at the TEZT LEV&L of the STACK.
There are & TEET PATTERNS -

Yoo D000 - 00D0Y QOQC 0001
= o000 0010 QOO0 CDI0
3. o000 0100 Q000 D100

&, OO00 3000 QOO00D 1000
. 0001 GO0 0001 D000
£ D010 0000 DOL0 0000
Fu D100 D000 D00 OO
and . 1000 0000 1000 GO0
2y OTHER PATTERM - esther 11 O':s or a1l
1's depending the point of executaicon.

The testaing 15 performed vis the following

ALGORITHM -

FamE 1:

&) The AUXILIARY registers are
smataialized with 811 O (OTHER PATTERWM

B The TEST PATTERN 1z set to (D1 012

G The current TEST PATTERM 1s
written anto the current TEST LEVEL of the
STACK, While all other level:s are wraitten

il the OTHER PATTERN.

DY Each level of the STACK 18 read To
determineg whether that level heolds the
gipected patterm.

Ey All of the AUXILIARY regxster are
chechked to determine whether they still
comtasn the WTHER FATTERN., :

Fy The next TEBT FATTERN 13 generated
and steps By € and D are repested.

£y The STACK LEVEL 15 ancremented
mﬂd TEST PATTERM 1= set to (03 01) and
cteps B through F are repeated untal all
96 BTACK levels have been checked.

Hy The AUXILIARY registers are set to
all 1’5 {the OTHER FPATTERNM) and steps B



BT A0 o SALINIL ITaRY TEDST

oRT
OLE

OEY

080
DEL
OE2
oE3
O

. “,E,E‘S,

ooe
DeY

LRSS
o770

o7z

#*
=+

=+
=+

-

=+
#*

#*

i

P

E-3
#+
H*

-

S— m:;;. o 2 i

DE1
D&
- ~ D3
OES
DEL #
e O, - A
Y] ++
o #
I o L N 2
o9 #
091 #
—— - : E; - .'Q, .
o993 #
D94 #
- . COYRE
O2e  #
[ I
I o
093 %
100D #
T e 10T
102 #
103 #
S— R — __iO#A - ,.:ql -
10 #
106 #
108 #

through & are
MODIFIED RECIETERE:
‘ FOo- F7, Pl PH,
REGCISTER UsSAGE:
FO - TEST PATTERN
Fi - TEST LEVEL wat
Fz - level counter
F3 - max level 9%
F4 - constant 1
FS - constant O

F& - OTHER PATTERN
a1l
AUKTILIARY regs

i1/8 regaster

i‘s
F7 -
H —
A#A#E  HALT/STER  #dass
The program may be
keying HALT/STER,

To resume executin
HALT/STEF agsin.

AR REDET  #REdE

When RESET
gxecute the MOUNT
located in BOOTETRAR.

M ¥ s o
1% HEYE

##ddd /0 ROUTINES
The program Uses

routine whenever possaible
SCREEN DISPLAYE AND

line © - BETACK TELT
lime 1 - 3 LbLL

where LLLL =

STACK FATLURE

STACK FAILURE {XXX¥)

AUIXTLIARY FAaILURE
ALY YY FAILURE {(X¥XxX
where XXX¥ -
andg

ERROR DIDCUSEION
A BTACK FAILURE 18
STACK LEVEL fai1is to ma

However
grecuted only after an er
displaved,

a¥STEM PLATTER’

A
BOOTETRAF

I

repeated.

and K.

Fam ETACH

imterrupted by
« & HALT will be
ror MESSSGE 15

g the program., Hey

4 the program will
routine

1.0

MESRAGER

# of completed loops
through diagnostac

3
AOR of the expected

actuali.

when a particular
intain the expected



r

o

110

i1l

1iz

114
114

115

IIE
117

4 o
g

T

¥

R R

ET LT S ST I SARY TEDST

C
“bad sddressang 1iTiES.

pattern. This failure may be du
failure or bad addressing. if the chap 18
replaced and the problem remsans 2t

‘prubably is an addressimg problem.

A ALY FAILURE 1s caused when a

“particular AUXILIARY register fails to

maintain the gxpected patlern. Agsane the
problem may be ba hips or possablay

[ 5

SYMaL. JEMODOS%
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