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1.0 GENERAL PROGRAM [NFORMATION

1.1 Program Purp
ose (Abstract)

a. Intended for use on all PDP-11/70's and PDP-11/74's i

ncludin? _ )
multi-processor multiported MKA11 configurations.

b. This pr

ogram will be used by system managers and operators to de~-
termine the co . .

rrect operation of main memory and also it will be
primarily used by field X

service and manufacturing to isolate fai-
lures to the memory and to 1s0

‘ate failures within the memory to
the correct box and array.

c. The
object of this software is to functionally test and verify
all main mem y
ory functions as fast as possible.

d. There is the capability of testing
mixed configurations MJ11
MK11 & 11) %on a variable number of (PU's (
1=4).
e. This program will functionally test MK11's, MKA11's, & MJ11's.
f. It has special a maintenance mode (Field Service Mcde) to provide

an COEE
cific functional capabilities.

1.2 System Requirements

1.2.1 H :
ardware Requirements -

1.2.1.1 Single Port Tests =

m—

SEQ 0004
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1.2.1.2 Multiport Tes
ts =

Each CPU must have a kW11L, a 1IST, and a Multiprocessor Boot.

T:e use of the IIST and Multiprocessor Boot may be bypassed via
sta

rt at 2(,»-. . e
Additionaliy each system will have the following minimum memo
ry
requirements.
# of (PU's MKA11 Memory
1 64K (16 Bit Words)
2 64K (16 Bit Words)
3 80k (16 Bi
t Words)
4 96K (16 Bit Words)

There must be no UNIBUS response to U

NIBUS Address 752100 thru 752136.

It a special device or memory (other than MK

11) resides there it must

be removed in order to run this diagnostic. The lowe
r 16K of physical

memory must have no uncorrectable errors (DBE's).

Lo
2 Software Requirements -

This program is designed to run stand alone or un
der any of the fol-
lowing monitors:

XXOP
ACT
APT




1.3
Related Documents anag jtandards

1. PDP=11/70 Processor Handbook

2. PDP=11/70 Processor Handbood
3. MJ11 Maintenance Manual

&, MK11 Maintenance Manual
5. MrKA11l Maintenance Manual

6. Pro
gramming Practices (175-003-009-02/

7. System Macro Manual (MAINDEC-11-
DXQAC~C-D)

8. SUPER-MAC Reference Guide (130-380-007-00)

9. AP
T11.MAN (APT/11-317-07-09)
10. ACT11.MAN (AUTOCAT-11-QZAUB-B-D)

1.4 Diagnostic Hierarchy Prerequisites

It the program hangs, dies, goes out

to lunch, heads west, hiccups, 3
vomits, eats itself, stutters, bombs, or in
any way misbehaves, then:

1. Try it again with Cache off (reference Sec
tion 2.3.3.1)

2. Inhibit relocation (reference section 2.3.1)

3
. Try CPU diagnostics
4, Try Memory Management Diagnostics

. B
Try Cache Diagnostics

¢. Try UNIBUS MAP Diagnostics

PAGE S
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1.5 Assumptio
ns

This program assumes the correct operation of the (PU, Memory Manage-
me
nt, Cache, and the UNIBUS Map. This program occupies (initially)

Bank 0 (0= :
16Kk). The XXDP loaders are jn bank 1.

!

2.0 OPERATING INSTRUCTIONS®

2.1 Loading & Starting Procedures

2.1.1 Quick Starting =

1. Load address 200

o 2. Set switch register for options (normally
)

3. Start

2.1.2 Stopping -
1. Set SW8. or

2. Type control '‘("' (Reference section 2.3.4.1).

d

2.1.3 Restarting
(Preserve (ontiguration Table) -

1. Load address 207
2. Set s

|




witch register for options (Normally 0)

3. Start

SEC 0010
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2.1.4 Starting (W
ith Multiprocessor and NO [IST or Boot) -

1. Load address 204 P

2. Set switcn register for options (Normally 0)

3. Start

2.1.
5 Switch Register Options =
SWITCH USE

15 HALT ON ERROR

14 LOOP ON TEST

13 INHIBIT ERROR TYPEOUTS

ﬁ INHIBIT RELOCATION

QUICK VERIFY / INHIBIT MARGIN TESTING

10 BELL ON ERRCR L
9 LOOP ON ERROR

8 HALT PROGRAM (UNRELOCATED & RESTORE L
OADERS)

7 DETAILED ERROR REPORTS

6 PRINT CONF IGURATI
ON MAP

5 LIMIT MAX ERRORS PER BANK

4 FAT TERMINAL (1

32 COLUMNS OR BETTER)
3 TEST MODE - SEE DOCUMENT

2 T
EST MOCE - SEE DOCUMENT
1 TEST MODE - SEE DOCUMENT

0
DETECT SINGLE BIT ERRORS
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2.2 Special Environments

2.2.1 XXDP =

The first pass will be a quick verify pass it and only
gg:in m

2.2.2 ACT & APT Automatic Mode -

The program will not create do
uble bit errors (DBE's) after the Ist

pass.

The first pass will be a quic
k verity pass

2.2.3 NO SBE Free Banks -

If the program cannot find a :

ny SBE (Single Bit Error) free locations
(in non-protected MK11 memory) it w

ill print out an error message and
continue testing by-passing the (SR tests.

2.2.4 Mixed Core & MCS Configurations -

The program will function nor

mally in mixed environments. The se-
quence of testing may seem strange d

ue to the recursive test mode al-
ggr}t?mI(ggference sections 2.3.1.1, 2.3.1.2,

if

it

is

in

SEQ 001
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2.3 Program Options

2.3.1 Switch Register Details =

If a hardware switch register is not available then the software

swit
ch register is in location 176. IF under APT if BIT7 is set in
the E~TABLE

symbolic location ‘'SENVM'‘ the APT software switch register
will be used (locati
on $SWREG).

To change the software switch register contents: Type ‘‘control
This will cause display the current value of the SWR and prompt for

t

h?l?ctal input of the new SWR value from the terminal. This routine
w

ore you (not respond to control 'G'") if you have a hardware

switch register.

HALT ON ERROR
(100000)

Conti
nuing from this halt will first check for a change
~in the softwa :
re switch register (‘Control G'' in the TTY
_ input buffer) then it
will continue testing.

SWi4 = LOOP TEST
(20000)

This will cause looping on the present test or patern

Sw15

(back to Llast scope trap). If in a pattern then the
looping will be for an entire bank of 16K addresses.

Sw13 = INHIBIT
ERROR TYPEOUTS
(20000)

This will cause returns
from the error routine without
_ the typed messages. Other on
error functions are not




ot SEQ 0014
SW12 = INMIBIT REL
OCAT 10N

(10000)

This prevents the program from
moving and consequently )
prevents the program from testing at |

east 16K of memo- )
ry = in the case of MK11 memory up to 128K o

f memory
may be bypassed because of PROTECTION POINTER coverag

e
(reference section 5.2.4).
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Swil = QUICK VERIFY/INHIB
1T MARGIN TESTING
(4000)

: Each pass of the diag
nostic normally runs all margins ;
and checks all combinations
of SBE's € DBE's. 1If this .

: switch is selected no margins are run
(shortening pat- d s
tern tests by a factor of 5) and approximatel

y one 64th

of the possibie combinations of SBE's & DBE's are tes

t-
Qd-

: Each pass complete typeout will indicat
e this mode by . d
preceding the pass number with “QV'',

Sw10
= BELL ON ERROR
(2000)

This causes a bel
L (or beep or click) on each error

trap
SW9 = LO
OP ON ERROR

(1000)

This will cause looping fro
m failure point back to the ’
last correctly initialized area
of the current test. }
This Loop will frequently be too large for

scoping pur=- . .
} poses. Tighter loops are provided for in Field Ser
vice
Mode reference section 2.3.4.5.10.
Sw8 = HALT P
ROGRAM
(400)
This initiates the following sequ
ence:

1. clears margins in "MAINT"' REGISTER

2. it program is relocated it moves back to bank




Z2ero

3. flush out all possible DBE's.

&, turns oft memory management

5. restore |

6. wurmap the Unibus Map

'
Malt it under APT or A(CT branch sel.

SEQ 0016




PAGE 11

Sa7 = DETAILED ERROR REPORTS
(200)

After any normal error report is typ
ed this option - A
causes the contents of the following registe
rs to be

g <

. R1, R2, R3, R4, RS, SP, "ME

MERR'', "MAINT™, "'CON- 1 :
TROL'', "LOADRS'', 'HIADRS'', '‘CPUERR"’

)

wé = PRINT CONF IGURATION MAP
(100)
Th .

is prints a map showing the memory configuration =
reference

section 7.4.

SWS = %iggT MAX ERRORS PER BANK

This will Limit the number of error typeouts per bank.
The default 1is 10. DECIMAL, however this can be
changed by changing location ‘ERRMAX'® manually or with

TIT (T-r
eference Section 2.3.4.2).
Swé = FAT TERMINAL

(20)

This informs the program that the console terminal has

a width of at least 132 columns (LA36 with wide paper).

) .




SEQ 0018
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Swi=1 =
TEST MODE
Test modes determine the recursion algorithm to
be used !
during pattern tests.
MODE NAME D
ESCRIPTION
(g) 0 HBAFPAF Banks forward, patterns forwa
.
z{; 1 BAFPAR Banks forward, patterns reverse
é BAWPAF Banks worst first, patterns
forward. :
(6) 3 BAWPAR Banks worst first, pat
terns
reverse.
(10) 4 PA
FBAF Patterns forward, banks forward
(12) p PAFBAW Patte
rns forward, banks worst
first
(14) f
(16) 6 PARBAF P;tterns reverse, banks forward
PARBAW Patterns reverse, banks worst
first.
NOTE : Margins follow patterns

Forward is (0,2,3.4.5)
Reverse is (5,4.,3,
2.0)
For more details reference section 2.3.1.1 and 2.3.1.2.

SwO g ?%IECT SINGLE BIT ERRORS (SBI's)

For manufacturing purposes this switch should always be
on. For field service purposes this switch should al-
ways be
off.
This switch will aliow all MK11 Single Bit errors to be
reported by disabling error correction.

Error p

e~ a—




rintoutls of SBE's are not
DBE 's.

distinguishable

from
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2.5.1.
1 Test Mode Example =

E-:m%o analysis of mode 5 'PAFBAW''. Assume Banks 0
are
(core) and Banks 2,3,4.8 5 are MK11 (MOS).

Assume also tha ] S
t Bank 3 is known bad by the program (via the sizing
routine or previous ru
ns reference section 3.1 and 6.1 test 22). The
Etsting sequence would be as fo

OwWS :

;TEST MK11 MEMORY TYPES FIRST
;TEST KNOWN BAD MEMORY (BANK 3)

PAT

TERN 17, BANK 3, MARGIN 0
PATTERN 17, BANK 3, MARGIN 2
PATTERN 17, BANK 3,

MARGIN 3

PATTERN 7, BANK 3, MARGIN 0
PATTERN 7, BANK 3, MARGIN 2
PATTERN

A BANK 3, MARGIN 3
PATTERN 1, BANK 3, MARGIN O
PA;TERN 1, BANK 3, MARG |

N

PATTERN 1, BANK 3, MARGIN 3
PATTERN 2, BANK 3, MARGIN 0
PATTERN 2, 2}

ANK 3, MARGIN 2

PATTERN 2, BANK 3, MARGIN 3
PATTERN &, EANK 3, MARGIN 0
PATTERN &, BANK 3, MARGIN 2
PATTERN &, BANK 3, MARGIN 3
PATTERN 65, BANK 3

. MARGIN 0

PATTERN 5. BANK 3, MARGIN 2
PATTERN S, BANK 3, MARGIN 3
PATTE

RN 21, BANK 3, MARGIN 0
PATTERN 21, BANK 3, GIN 2
PATTERN 21, BANK 3, MA

RGIN 3

PATTERN 20, BANK 3, MARGIN 0
PATTERN 20, BANK 3, MARGIN 2
PATTERN 20

; BANK 3, MARGIN 3
PATTERN 22, BANK 3, MARGIN 0
;ATTERN 22. BANK 3, MARGIN
PATTERN 22, BANK 3, MARGIN 3

SEQ

[ )
\'('s




PATTERN 26, BANK 3,
PATTERN 26, BAN
MARGIN ¢

K 3,

PATTERN 26, ”

sTEST SUMED GOOD MEMCRY (BA
NKS 2,4.5)

PATTERN 17,
PATTERN 17,

-

s N NN
i . .

i %3k &




PATTERN
PATTERN
IN O

PATTERN
PATTERN
PATTERN
BANK &,
PATTERN
PATTERN

PATTERN
PATTERN
!;AY TERN
PATTERN
PATTERN
PATT

ERN 1,
PATTERN
PATTERN
ARGIN 2
PATTERN
PATTERN
F;ATTEF(N
PATTERN
PGTTERN

PATTERN
PATTERN
PATTERN
NK &,
PATTERN
:AT TERN
ATTERN
PATTERN
PATTERN

PATTERN
PATTERN
PATTER
N 4,
PATTERN
PATTERN
GIN 2
PATTERN
PATTERN
PATTERN

PATTERN
PATTERN

PATTERN

PAGE 14
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—
wvis
N Y . N . s
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N OBE B

MARGIN 3

MARGIN
MARG

MARGIN
MARGIN
MARGIN
MARGIN
MARGIN
MARGIN

MARGIN
MARGIN

MARGIN
M

MARGIN
MARGIN

MARGIN 2

MARGIN
MARGIN

MARGIN
MARGIN
MARGIN
MARGIN
MARGIN
MARGIN

MARGIN
MARGIN

MARGIN 3

GIN
MAR

MARGIN
MARGIN

MARGIN 2

MARGIN
MARGIN

MARGIN

Wwhy

O W

o

(Vo LaN

o W

nNo

3
0

2




K 2

PATTERN S, BANK 2, MARGIN 3 )
PATTERN S, BANK SEQ 0073
4, MARGIN O

PATTERN 5, BANK &, MARGIN 2

::}tsm 5. BANK &, MARGIN 3

TERN S, BANK S, MARGIN 0

PATTERN S, BANK S, MARGIN 2

PATTERN S, BANK S,

MARGIN 3

PATTERN 21, BANK 2, MARGIN 0

PATTERN 21, BANK 2, MARGIN 2

PATTERN

21, BANK 2, MARGIN 3

PATTERN 21, BANK 4, MARGIN 0

PA;TERN 2y, BANK 7, MARGI

N

PATTERN 21, BANK &, MARGIN 3 ..

PATTERN 21, BANK S, MARGIN 0




PATTERN 21,

BANK S,
PATTERN 21,
PATTERN 20,

PATTERN 20,
PATTERN 20,
zAnem 20,
PATTERN 20,
PATTERN 20,
PATT

ERN 20, BANK 5,
PATTERN 20,
PATTERN 20,
ARGIN 3
PATTERN 22,
PATTERN 22,
PATTERN 2

- BANK
PATTERN 22,
Pgr TERN 22.

PATTERN 22.
PATTERN 22.
PATTERN 22,

NK 5,
PATTERN 22,
PATTERN 26,

P

ATTERN 26,
PATTERN 26,
PATTERN 26,

PATTERN 26,
PATTERN 26,
PATTER

N 26, BANK 5,
PATTERN 26,
PATTERN 26,
GIN 3

.

;RELOCATE TEST
PATTERN 1,

0,

PATTERN 1,
PATTERN 1,
PATT

ERN 1, BANK 0,
PATTERN 1,
PATTERN 2,

—
~o

MARGIN
MARGIN

MARGIN
MARGIN

. s TN
W OW

o

~—
S 5Z OV nonZ

MARGIN
MARGIN

MARGIN 0

(V0 LN

GIN 2

. N
=

MARGIN O
MARGIN 2

MARGIN 3
MARGIN O
MARGIN

MARGIN
MARGIN

[ASTAS BN AV, |

LI L

o
.
~no
oW

MARGIN
MARGIN

MARGIN
MARGIN

W OWw

LI B

(=

—
S 2600 ONZ NS A
-

MARGIN
MARGIN

MARGIN 0
MARGIN 2

WP

L

$§OBMHEPRE B u B

-

PROGRAM SPACE (BANK 0 & 1)

BANK

MARGIN 0

BANK 0, MARGIN 2

BANK O, MARGIN 3
MARGIN 4

BANK O, MARGIN 5

BANK O, M

PAGE

15

2

SEQ 0024




M 2

ARGIN O <
PATTERN 2. BANK 0, MARGIN 2 SEQ 002°
PATTERN 2. BANK O, MARGIN 3
PATTERN
2. BANK O, MARGIN &
PATTERN 2. BANK O, MARGIN 5
Penim | BANK O, MARGIN
PATTERN 3, BANK 0, MARGIN 2
PATTERN 3, BANK O, MARGIN 3
PATTERN 3, BA
NK O, MARGIN &
PATTERN 3, BANK O, MARGIN 5
:ATTERN 4, BANK 0, MARGIN 0
ATTERN &, BANK 0, MARGIN 2
PATTERN &, BANK O, MARGIN 3
PATTERN &, BANK O,
MARGIN &




GE 16

PATTERN 4
PATTERN S
PATTE

PATTERN 26,
:ATTEM 26,
PATTERN 26,
PATTERN .,
PATTERN 1,
a®
PATTERN
PATTERN
PA

TTERN 1,
PATTERN
PATTERN

PATTERN 2,
PATTERN 2,
PATTERN

2
PATTERN
PATTERN
GIN 2
PATTERN
PATTERN
PATTERN

PATTERN
PATTERN

PATTERN
PATTERN
P?TTERN
PATTERN
PATTERN
PAT
TERN_ 5,
PATTERN 5,
PATTERN 5,
MARGIN 5
PATTERN 26,
PATTERN 26,
PATTE. N

Ll
.

—

NN
DN Y

VIV I P S I
NS

. N

2.
2,
MARG

uwi
LI

-

IN

SEEE NN 2 =2 §§r SRR RREEMEN ME B

—
-

26, BANK 1,

o0 oo OO
.. . . s PN . s

—_—— — b b _Ads - (@]

LI ]

—t —_—
L T ) L ] L L e . N

—p— — e - — b - d

L ]

MARGIN 5
MARGIN 0

MARGIN 2

GIN

MARGIN
MARGIN

MARGIN 2

MARGIN
MARGIN

MARGIN
MARGIN
MARGIN
MARGIN
MARGIN
MARGIN

MARGIN
MARGIN

MARGIN 5

MARGIN

MARGIN
MARGIN

MARGIN 5

MARGIN
MARGIN

MARGIN
MARGIN
MARGIN
MARGIN
MARGIN
MARGIN

MARGIN
MARGIN

MARGIN 3

&SN O s NNO SN SN oW M ow

O




FA1TERN 26, BANK 1, MARGIN 4
PA%YERN 26, BANK 1, MARG | SEC 0027
N

NOTE

g This is an exam
ple £ not an actual se-
quence,




C 3 1
SEQ 0078 |
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The pattern sequence was .
forward {the)simple patt:rns first, compiex
patterns lLast) sequence of patte
rms (MK11 =17, 7, 1, 2. 4. 5, 21, 20,
22, 26)(M11 =1, 2, 3,4, 5, 26).

Si
nce the patterns were forward so were the margins (0,2.3.4.5).

It the pattern

s were run in reverse (MK11=26,22,20,21,5.4.2.1.7.17)
(M11=26,5.4.3.2.1,) -

then the margins would also have been 1n reversae
(5,4.3.,2.0)

If the bank sel
ection ic forward the banks will be tested in the fol-

lowing order:
1
. M1 b?ggg that are not protected or program space (from 0 to

2. MJ11 banks that are not program space (from 0 to 167).

3.
The program now relocates & tests:

4. MK11 banks that were protected or
program ?ggge (from 0 to

5. MJ11 banks that were pr
ogram space (from 0 to 167).

If bank selection is worst first the configurati
on table will be con-
sulted and banks will be tested in the following order.

1. Mx11 banks that are known bad and are not protected or pro-
gram space (from 0 to 167).

2. MJ11 banks that are krown bad and ar

e not program space (from
to 167).

3. M™Mx11 banks that are p
resumed good and are not protected_ or
program space (from 0 to 167)




4. MJ11 banks that are presumed good and are not program

(trom 0 to 167",
5. The program now relocates & tests:

6.
MK11 banks that are known bad and were protected or program

space
(trom 0 to 167).

7. MJ11 banks that are known bad and were program spac

e (trom 0O
to 167).

8. Mx11 banks that are presumed good and

were protected or pro-
gram space (from 0 to 167).

9. MJ11 b

anks that are presumed good and were program space
(from 0 to 167

).

space

SEQ 0029




2.3.1.2 Test Mode Details =

MODE O = ‘BAFPAF'"' banks forw
ard, patterns forward

This is the default and simplest mode.
This mode tests each bank completely from 0 to 167 ex-
cept those requiring relocation*.
while testing each
bank the patterns are run with the
simple ones first building
to the more complex.

MODE 1 = "BAFPAR'' = banks forward, patterns revers
[

This mode tests each bank completely from 0 to 167 ex=
cept those requiring relocation~.

While testing ea
ch bank the patterns are run with the
most complex ones tirst,
working to the simple ones.

MODE 2 = 'BAWPAF'' = Banks worst first, pat
terns forward

: l This mode first tests each known bad bank com
pletely
from O to 167 except those requiring relocation+, then
presumed good banks are tested from 0 to 167 except
those requiring relocation*.
wWhile testing each bank t
he patterns are run with the b
simple ones first, building to th
e more complex.

MODE 3 = 'BAWPAR'' = Banks worst first, patterns reverse

This mode first tests each known bad bank completely

trom 0 to 167 except those requiring relocation*, then

F 3
PAGE 18




presumed goodhbanks are tested from 0 to 167 except
those
requiring relocationt,
while testing each bank the patterns a

re run with the
most complex ones first, working to the simple

ones.
MODE &

‘PAFBAF'' = Patterns forward, banks forward

This mode tests each pattern completely with the simple
m -
es first, builaing to the more complex.

while testing each pat

tern the banks are run from 0 to
167 except thcse requiring rel

ocatione,

SEC 0031‘




PAG

MODE S = "PAFBAW ' = Patterns forward, banks worst first

This mode tests each pattern completely with the simple
ones first, building to the more complex.

~ While testing ea
ch pattern first each known bad bank
~_trom 0 to 167 except
those requiring relocation* is
run, then presumed good banks ar
e run from 0 to 167 ex- g ;
cept those requiring relocationt.

MOD
E 6 =  "PARBAF'' = Patterns Reverse, Banks rorward

This mo

de tests each pattern completely with the most
complex ones fi

rst, working to the simple ones.

while testing each pattern th
e banks are run from 0 to b :
167 except those requiring relocation

-

MODE 7 'PARBAW' ' = Patterns Reverse, Banks Worst First

i

This mode tests each pattern completely with the most
co
mplex ones first, working to the simple ones.

while testing ea
ch pattern first each known bad bank

from 0 to 167 except th
ose that require relocation* is
run, then presumed good banks ar
e run trom C to 167 ex- hax )
cept those requiring relocationw.

NOTE

* Relocation is required
to test the )
bank(s) 1in program space and also to

test any MK11 banks protected by diag-
\ nostic checkm
ode with the inhibit mode




e e e e 2

pocinter off (zero).

SEC 0033
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2:3.1.9 %o : _
5t Modge Applications =

1. To verity correct operation of the memory
system use Mode O
.“'P“...

Advantages: Easy to underst
Disadvantages: In case of a failing Bank, it may take a long
time to find the failure.
r Tg.get detailed error information
on kNown _ Banks (found
by sizing routine) use Mode 2 'BAWPAF'’,

Advantages: Seeks Bad Banks. Easy to understana.

Disad
vantages: Failures other than zeros & ones may take a
long time to

tind.

3. To get good error info on any memory problem fast use Mode 4

"PAFBAF"".
Advantages: C(overs all banks fast. Easy to und
erstand.
&
: Disadvantages: Failures from only complex patterns may ta
=

a long time to find.
4. To tind any problem fast use Mode
7 'PARBAW' .
Advantages: Covers all Banks fast.
Disadvan )
tages: Difficult to understand failures reported are

not necessarily
the most basic failure modes.
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2.3.2 Display Register =

A software displ 4 ‘ 135 ]

ay register exists in location 174 in addition to any
hardware display existen

ce.

Display fields are as follows:

15 14 13 12 1 WO 9 &
ry? B %1% 3 4 A :
relocated ! Bank # ! Margins ! P
attern

- — - S W e G e S S e W S e e e
- e e e e e o e ar An e o - - T R NS WS SR A S e e

In the case of multiprocessor tests the entire displ

ay register is s _

used to represent the two's compliment of the multiprocessor tes
t s,

PATTERN # = The number of the pattern presently being run. All

patterns are described in section 6.2. Any patterm<can be
b fggﬁq in thehDi 26
agnostic by L 1 up the symbolic S
'HTONaﬁ'and ‘M -

_ TPNN'' - where 'NN''
is the Pattern number. J
MTONN refers to the routine that sets up for the test

Pattern whereas MTPNN is the actual pattern itself.

NOTE
The pattern # is not necessarily an in-

dication of degree of difficulty.

MARGINS = The 3 bit

value loaded into the Maintenance register
(17777750) Bits (3:1). Margins

are decoded as follows:

Margin MJ11(core) MK11(MOS)

0 Normal Operation Normal Operation
2 Early Strobe Early MDR L

J 3

SEQ 0035




K

nad
3 Late Strobe Late Refresh
- Low Current Reserved
(Normal )
S High Current Reserved (Normal)

’ Margin 1 = Forc
es 'wrong address parity'’ error

BANK = The number of the Bank (16K) of.
memory under test (0=167).

these bits directly map to physical address bit
s (21:15).

It the Bank # is above 167 octal this entire display is
1
n Multiprocessor mode - see above.

RELOCATED = This BIT indicates that the p
rogram is relocated and no 3
- longer in Bank 0. It will be relocated to the
irst
known good non-protected memory bank indicated on
3 the configur
ation map (reference section 7.4).

SEQ 0036
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2.3.3 Special Memory Locations =

2
.5.3.1 C(CACHE Constant -

The CACHE constant is located at symbolic locatfon
"CACHK'" and is used
to enable CACHE.

If you desire to run with group 0 disab

led ¢ this CACHE constant

to 4 or 5, if you desire to run with group 1 di

sabled change the CACHE

constant to 10 or 11, if you desire to disable all ot (
ACHE change the

CACHE constant to 14 or 15.

NOTE
Bit 0 in the CACHE constant has nc ef-

tect since it is unconditionally set by
: the program whenev
er it tries to enable
CACHE.

L

SEQ 0037
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2.3.3.2 C(onfiguration Table

Lhe configuration table is located at symbolic location "'CONFIG'" and
as the following format:

CONFIG: First 16K Configuration words (3 each)

nd 16K Eonfiguration words (3 each)

167th 16K
contiguration words (3 each)

(onfiguration Words:
LOW: BIT 0-2  INTERLEA

VE FACTOR

BIT 3 EXTERNAL INTERLEAVE

BIT & MASTER CAN ACCESS (MEMORY
EXISTS)

BIT 5 SLAVE #1 CAN ACCESS (SHARED)

BIT 6 SLAVE #2 CAN ACCESS
(SHARED)

BIT 7 SLAVE #3 CAN ACCESS (SHARED)
: BIT 8-10 BOX NUMBER (0-7

BIT 11 ERRORS PRESENT

S}T 12 PROTECTED REGION OF A MK11 BOX
T 13=-14 MEMORY TYPE;0=MJ11;1=MK11

BIT 15  PROTECTED (PROGRAM SPACE)

MED :
BIT 0=5 NCT USED
BIT 6-8 MK11 CSR ADDRESS
BIT 9-11 NOT USED

BI
T 12 INTERNAL INTERLEAVE
gﬂ_ 13 "BACKGROUND PATTERN VALID'' FLAG
Th BANK SELECTED FOR TEST BY FIELD SERVICE MODE
BIT 15 LOADERS HOME BANK
HIGH: BIT O INDICATES BANK IS ADDRESSED BY (SR 172100
BIT 1 INDICATE
S BANK IS ADDRESSED BY CSR 172104
BIT 2 INDICATES BANK IS ADDRESSED BY (SR

172110

3 INDICATES BANK IS ADDRESSED BY CSR 172114
& INDICA

R 172120

5 INDICATES BANK IS ADDRESSED BY (

6

7

SR 172124
INDICATES BANK 1S ADDRESSED BY (SR 172130

BIT
BIT
TES BANK |S ADDRESSED BY (ﬁ
IT
IT INDI

T




N 3
CATES BANK 1S ADDRESSED BY (SR 172134
BIT 8=15 NUMBER OF ERRORS SEQ 0039

This ta ) .
ble is used as the source for the configuration

Map (reference. section 7.4).
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2.3.4 Terminal (ommands -

2.3.4.1 Control ''C'" =
This command will

1. C(lear any margin conditions.

2. Unrelocate if program was
relocated.

3. Flush out any y

4. Turn off Memory managem
mt-

5. Attempt to Boot RKOS5 Drive 0.

6. Faili 5, attempt to
Boot RKO05 Dricg 1.

7. Failing 6, go to 5.

This command will only be
recognized at the completion of the current
test or pattern.

2
.3.4.2 Control 'D'" (Debug) -

8335 command will enter a modified version of

This is a subset of the ODT as documented in the RT11 System Reference

::ou:l‘ with the addition of Control "C*", Control 'F'", & control "E"
ich fu

nction as outlined here.

\

NOTE
It is advisable not to enter ODT when

the program is re
located.




SEQ 0041
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2.3.4.3 C(Controt "F'' (prockEEd) -

This command w#ill allow you

to exit ODT. It is the reverse of the
control ‘D' command. If you typ

e control ‘E'' after a Breakpoint =

you're on your own!

.3.4.4 (ontrol _

"T'* (TelL me what's happening) =

This command will print out the information
encoded in the displa{ re- ;
gister. This is mainly intended for (PU's without
a hardware display

register.

Example:
RELOCATED BANK= 23 MAR= 3 PAT= 26

2.3.4.5 Control 'S'" (Stop) =

Thic command will stop typeout (soon) a
nd will wait for a Control ‘0.

2.3.4.6 Control ‘0¥ (Quintinue) -

Th

1§caun?rf\d will continue typing that has been stopped by Control
thei; has beern no Control ''S'' typed then this command is ig-

nored.




D %
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2.5.4.7
Control ‘%' (Field service mode) =

This command will cause you to enter a mo
de Looking for sub commands.

when the program is looking for a sub command an
rnubor that is not a ==

egal command will cause a mini help message to be typ
ed. Therefore .

when in doubt type 99 (CR) and you will get help.

NUTE

- Typing just carriage return is a
default
comnand 0.

2.3.4.7.1 field Service Command O
(Exit) =

Thi: command will exit Field Services Mode and return to whatever

tas A

it was in prior to typing control 'F''. Note typing just carriage re-
tu

rn is a default 0.

2.3.4.7.2 Field Service Command 1 (Read CSR) -

Th
is command will typeout the contents of the MK11 (SR.

[f there is more than o

ne CSR on the (PU (or if the program has not
yet determined the (SR status

yet), it will Ask you 'WHICH CSR(0-7)""

to which you must respond with an Octal

number from 0 to 7. Note typ-

ing just carriage return is a default 0.

If
the (SR you select causes a trap to 4 the program will type "'THIS
s

SEQ 0042 |




ences are done

(SR refer

in accordance

with section

5.1.

NOTE

SEQ 0043
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2.3.4.7. i
? fField Service Command 2 (Load (SR) =

This command will enable you to load
the MK11 (SR.

[t there is more than one CSR on the (PU (or if the program

has not d kL
yet determined the (SR status yet) it will ask you '"WHICH CSR(0=7)"" to

which you must respond with an Octal number from O to 7. Note typing
just ¢
arriage return is a default 0.

It the CSR you select causes a trap to & the p
rogram wi'l type 'THIS
C DOES NOT EXIST'.

The (SR will be read and dis
played as in command 1.

The program will then ask you for the 'FIRST (SR WORD

"* to which you - okt :

must respond with an Octal number. Note typing just carria
return

is a default 0.

The program will then ask you for the "2ND (SR WOR
D'* to which you must
respond with an Octal number.

The program will then L : \ . ;
oad the CSR and Read it again disglaying 1ts
new contents.

2.3.4.7.‘ 2
Field Service Command 3 (Examine Memory) -

This command will allow you to e
xamine any physical address and does
the necessary memory management mapping
for you.

The program will ask you for the 'PHYSICAL ADDRESS (0=16777776)""
to :
which you must respond with an Octal number.

If the address access causes

a trap to 4 the program will type "‘TIME-
OUT TRAP', I[f the address acces

s causes a trap to 114 the program

will type 'PARITY ABORT"'.

SE

"
- ,"-14




The contents of ; SEQ 0045
your physical acdress wi!l be typed.
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2.3.4.7.5 fieid Service Command & (Modi
ty Memory) =

This ggnnand allows you to modify any physical address and do
es t
necessary memory management mapping for you.

The program will ask yo

u for the 'PHYSICAL ADDRESS (0=16777776)"'" to
which you must respond with an

Octal number.

l!wiag address access causes a trap to & the program will type
OUT TRAP'', If the address access causes a trap to 114 the program

wil! type "PARITY ABORT''.

The program will type "OLD DATA WAS'® and the conte
nts ot your physicat
address.

The program will then type "'INPUT NEW DATA'' to

which you must respond c A
with an Octal number. Note typing just carriage ret
grn is a default

The program will attempt to write this new data into you
r physical ad- ) _ : .
dress after which it will read it again and type 'DATA IS NOW'' a

nd the ;
new contents of your physical address.

NOTE

If you can't change the data, that would

indicate that you have a double bit
P error in that doub
le word pair.

SEQ 0046




PAGE 29

2.2.4.7.6 Field Service Command S (Select Bank, Margin & Pa
ttern) =

This command allows you to run any bank at any margin with any patt
ern
torever.

The program will ask you ‘BANK(0=167)"" to which you must respon
d with
an Octal number. If the bank is not accessible. The program will

type 'BANK NOT ACCESSIBLE'' and ask question over.

The program will then ask
"PATTE (0=37)"" to which you must respond
with an Octal number.

Any
pattern can be run including those that are not part of the

A
PT F-TABLF defaults (reference section
6.2.1). It you selec
t Pattern 0, the
program will ask 'PATTERN 0 DATA IS?"' to

' . which you must respond with an Octal
r.

The program will then ask 'MARGIN (0,2,3,4,5)?"" to which you must res-

with an Octal number of the set (0,2,3.4,5). If SW5 is set in
the Switch reg .

ister the program will type ‘MARGINS INHIBITED BY SW5"

and ask you for the

margin again. You must then either turn off SW5

or select a margin of 0.

It

_éR:KBaggoyou selected requires relocation the program will type
LUIRES RELOCATION'' and exit this command. Note normally this

is true for Bank 0

]#8 program will then arm the console keyboard for interrupts and type
ESCAPE TYPE ANY KEY!''.

The test pattern will be entered and run until a cons
ole key 1s de-




pressed 'o escape this loop.

SCQ 0048
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2.3.4,7.7 Fieid Service Com
mand 6 (Type Configuration Map) -

This command types the configuration map.

This is useful after a Long run (overnight) to see all the banks
are m
arked as bad. (Especially if your console is a video terminal).

for a detail '
ed explanation of the map reference section 7 oha

2.3.4.7.8 Field Service
Command 7 (Battery Backup Test) =

This command will check that memory does
not forget while powered

It will write and check the address pat
tern in every non-protected
Memory Bank.

It will then prompt with "'REMOVE
SYSTEM POWER FOR 10 SECONDS MAX!'''.

I1f you change your mind and do not wish t

0 power down the system type .
any character and the program will think that it
has thru a power

fail/auto restart sequence.

The program will then read

check each non-protected bank for the ad-
dress pattern and when done typ
:OAZEST COMPLETE'® and exit this com-

2.3.4.7.9 Field Service (o
mmand 8 (SOB-A-LONG TEST) -

This command allows execution of the SO0B-A

-LONG Test on all .

non-protected Banks reference Section 6.2.2.26. Operat

ion is identi-

cal t: command 5 except that no Pattern or Bank is entered and
eac

pass causes a Bell.

that

SEQ <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>