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1 ABSTRACT

The Memory Address Test checks the memory system of the PDP=9 to ensure that all memory
locations not occupied by the program in a given 8K memory stack can be uniquely addressed. It does
this by writing the address of a memory location into itself and checking to see that it is there. The
complement of the address is also written to ensure that all bits of a word can be accessed. Checks are
also made to ensure that only one memory location is written into whenever memory is addressed, and
that cores of different memory locations are not shorted together inside the memory stack. Errors are

indicated to the operator via the teleprinter.

2 REQUIREMENTS

Equipment

Standard PDP-9 Computer

Storage

The program uses all of 8K memory for the program or as a test area. The program occupies

memory from location 17200 to 17777 and tests all locations below 17200.

3 LOADING PROCEDURE

Method

Put HRI tape of program in reader.
Set ADDRESS SWITCHES to 17200.
Depress 1/0O RESET.

Depress and release READIN key.

4 STARTING PROCEDURE

4.1 " Control Switch Settings

The following is a table of accumulator switch settings and their action on the progrom.

AC Switch Set As Action

0

Halt on error

Don't halt on error
Don't print errors

Print errors

Ring bell on error

Ring bell after N passes

1

o — O — O —




MAINDEC-9A-DOCA-D

AC Switch Set As Action
3 1 Loop on current number (address or complement)
4 (l) Loop on current location
5 ? Loop on current test
6 ? Skip 1's in O's test (Test 4)
7 (1) Halt after completing all tests
0

Switch 3 operates only with the first test, switch 4 with first and fourth, 3 has precedence
over 4 (in first test), and 4 over 5 (in first and fourth tests). N is an arbitrary number (initially 200008)
for the first and fou.rfh tests, and 48 for the second and third. It may be changed at the operator's dis-
cretion by modifying the contents of locations 17302 and 17300 respectively to the appropriate LAW-N |

instruction.

4.2 Starting Address

The starting address of the program is 17200. The restart addresses are 17200, 17262, 17320,
and 17367 {see listing).

4.3 Program and/or Operator Action

Set ADDRESS SWITCHES to 17200.
Set ACCUMULATOR SWITCHES to desired positions (see section 4.1)." Normal setting is

500000.
Depress I/O RESET.
Depress START.

5 OPERATING PROCEDURE

5.1 Operational Switch Settings
See section 4.1

5.2 Program and/or Operator Action

a. To put the program in the 'SCOPE mode, the ACCUMULATOR SWITCHES should
be set to 260000 (don't halt, don't print, bell after N passes, loop on current number,

loop on current location).
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b. To test an individual location (first test), store the address to be tested, in location
17765 (POINT) and restart the computer at location 17211 (FIRST+ 7) to store the ad~
dress in itself, or location 17224 (SECOND) to store the complement (1's) in the address.
ACCUMULATOR SWITCHES should be set to 260000 (see a).

¢. Torun the Individual Location test (whole first test), restart the computer at loca-

tion 17200 (FIRST-2) with AC Switches 3and4aQand 5a 1.

d. To narrow the first test to less than all of memory occupied by the program, place
the new upper limit in location 17773 (UPLIM), then start the computer at location
17200 (FIRST-2).

e. To test all of memory in the forward direction only, restart the computer at location
17262 (THIRD) with AC switch 5= 1,

f. To test all of memory in the reverse direction only, restart the computer at location
17320 (FIFTH) with AC switch 5= 1.

g. To narrow the second and third tests to less than all of memory not occupied by the
program, place the new upper limit in location 17774 (UPLIM1), then restart at the
appropriate address for the particular test. Checks will still be made starting from lo-
cation 00000 up to the limit for the forward test, or from the limit down to location
00000 for the reverse test.

h. To write 1's into a particular memory location (fourth test) store the address to con-
tain all 1's in location 17764 (PNTR1) and restart the computer at location 17374
(SEVENH+ 5) with AC switch4 =1,

i. To narrow the fourth test to less than all of memory occupied by the program, place
the new upper limit in location 17773 (UPLIM), then start the computer at the appropriate
starting address. Checks will still be made starting from location 00000 up to the limit.
j- Torunthe Write 1's in a Field of 0's test (fourth test), restart the computer af locg=

tion 17367 (SEVENH) with AC switch 5= 1.

6 ERRORS

Unless AC switch T is a T, all errors will be printed on the teleprinter.

6.1 Error Halts and Description

There is only one error halt in the program at location 17526. This halt will occur any time
there is an error; there is no useful information in the AC. The computer will halt at location 17472

if all tests are not repeated.
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6.2 Error Recovery

If AC switch 0= 1, the computer will halt on an error. To fecover and repeat the failure,

reset AC switches O to 5 as necessary (see section 4.1) and then depress CONTINUE.

To test a particular location, see section 5.2.

6.3 Error Switch Hierarchy

ERROR ENTRY

BELL
ON ERROR
?

(SWITCH 2}

[ RING BELL

NO PRINT
ERRORS

?

(SWITCH 1)

YES

5
[ PRINT ERRORS l

oy
By

NO HALT
ON ERROR

?

(SWITCH 0O)

YES

sTop J

]

RETURN TO
MAIN PROGRAM.
CHECK FOR REPEAT
OF ERROR
CONDITIONS.

6.4 Error Typeout Examples

6.4.1 Individual Location Test

ADDRESS GOOD BAD
001234 001234 001230

The above example shows that location 1234 dropped bit 15 when its ADDRESS waswritten in it.

;
|
|
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6.4.2 Forward Write-Read and Reverse Complement Write-Read Tests (both typeouts are the same).

Forward Write-Read Test
ADDRESS GOOD BAD
001234 001234 003234
The above example shows that location 1234 contained 3234 when it should have contained
001234. This may have been due to "picking up" bit 7 in the memory buffer register when addressing
location 001234, or it may have been due to "double addressing" (addressing location 001234 when the
memory address register contains 001234 and 003234).

6.4.3 Write 1's in a Field of 0's Test

WRITE ONES IN A FIELD OF ZEROS

ADDRESS GOOD BAD
001234 000000 000004
001235 000000 000004

The above example shows that location 01234 contained 000004 when it should have con-
tained 000000. This may have been due to bit 15 of location 01234 being shorted to bit 15 of location
01235. This same error may have caused location 01235 to be in error. If location 17764 (PNTR1) con=
tained 01235 at the first error and 01234 at the second error, this is probably true.

7 EXECUTION TIME

Tests 1, 2 and 3 - Insignificant
Test 4 -~ 20 minutes

8 PROGRAM DESCRIPTION

There are four basic parts to the program. The first tests each memory location, not occupied
by the program, to assure that all bits of each may be accessed, It does this by first writing the address
of a location in itself, and then checking to see if it was properly written. The 1's complement of the
address is then written into the same location and checked, to assure that all bits of o memory location
may be written and read. The second portion writes sequential addresses into their respective memory
locations in the forward direction for all of memory not occupied by the program, and then each loca-
tion is checked in the forward direction to assure that it contains its own address. The third portion
writes the complement of each address not occupied by the program into sequential memory locations
respectively in the reverse direction (from the highest location down to the lowest) and then checkseach

of the locations in the reverse direction to ensure that it contains its respective address complemented.
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e. The internal pointer is then set back to 0.

f." The number which has been stored in the location specified by the pointer is ob-
tained and checked to see that it is correct. .

g. The pointer is then incremented and (f) is repeated until all memory locations have
been checked. Any error causes typeout on the teleprinter.

h. A check is then made to see if this test should be repeated (switch 5). If so, the

program goes to (b). If not, the program goes on to the next portion.

8.3 Reverse -~ Complement Write~Read Test

a. The first function performed is that of initialization. Several message header lo-
cations are initialized.

b. Aninternal pointer for the program is initialized to the first location under the
program (17177).

c. The number which is in the internal pointer is obtained, complemented (1's) and
then stored in the memory location specified by the pointer.

d. The pointer is then decremented (1 is subtracted from it) and (c) is repeated until
all memory locations have had the complement addresses stored in them.

e. The internal pointer is then set back to 17177.

f. The number which has been stored in the location specified by the pointer is obtained
and checked to see that it is correct.

g. The pointer is then decremented and (f) is repeated until all memory locations have
been checked. Any error causes typeout on the teleprinter.

h. A check is then made to see if this test should be repeated (switch 5). If so, the
program goes to (b). If not, the program goes to (i).

i. A check is then made to see if the next test should be skipped (switch 6). If so, the

program goes to 8.1 (a). If not, the computer goes to 8.4 (a).

8.4 Write 1's in a Field of 0's Test

a. The first function performed is that of initialization. Several message header lo~
cations are initialized.

b. The all 1's pointer is set to 0.

c. All of memory tested is then cleared.

d. All T's is then stored in the location pointed to by the all 1's points.

e. A memory pointer is then set to 00000.
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LITeE
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CERLL
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LAv 17774
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NAC CHANGE
LAWK MESS{
NAC PNTR
n#EM POINT
LAC POINT
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SAD POINT
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AND MASKA
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/AND STORE
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KIP
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17
KIP
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/YES, LOOP
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/BELL AFTE
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/INCREMENT
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/YES, SKIP
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/FORWARD WRITE- READ TEST

/
217754 THIRD LaCc UMeT /INITIALTZE
G575 DAC CHANGE /CHAMGE
777653 LAWK MESS?
457763 0AC PNTR /AND MESSAGE POINTER
157765 nZM POINT /ZERO POINTER
217765 LAC POINT /GET NUMRER TO BE STORED
A27THE DACH POINT /STORE IT
557774 SAD UPpLIML /WAS 1T THE UPPER LIMIT?
A1T7275 JHME 3 /YES
457765 157 POINT /NO, INCREMENT POINT
617267 JHP THIRD+S /G0 BACK AND STORE
157765 FOURTH nZ¥ POINT /CLEAR POINT
217765 LAC POINT
457772 DAC TEMP
237765 LAC® POINT /GET WORD STORED
557765 SAD POINT /CHECK IT
741794 SKP /CORRECT, SKIP
117474 JMS ERROR /ERROR
557774 SAD UPLIML FUPPER LIMIT
617314 JMP ,+3 /YES
45776% 1SZ2 POINT /NO, INCREMENT POINT
617276 JMP FOURTH+1 /GO BACK AND CHECK NEXT LOCATION
75pnpa LAS
31 742010 RTL

17312 740100 SHA /RING BELL?

17313 117611 JMS RELL1 /YES

17314 759704 LAS

17315 517757 AND MASK3

17316 744707 SZA /REPEAT TEST?

17317 617266 JMP THIRD+4 /YES
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JHE 10

LAC ERROR
Saly CONST
JMP L+ 3

D#AMe PNTR1
JMPEIGHTH-3
NEM FRROR
JMP SEVENH+5
LAC ERROR
SAD CONST
SKP

JMP L+

NéEM FRROR

JINTTIALTZAE
/CHANGE
/AND MESSAGE
/POINTER
/ZERO ALL ONES POINTER
/2ERO POINT
/CLEAR MEMORY

/STORE 1'S [N 1 MEMORY LOCATION
/Z2ERQ POINT
/GET POINT
/SAME AS PNTR1
/YES, CLEAR AC AND SK[P
/N0, SET AC TO -1
/COMPLEMENT AC, IF POINT = PNTR1
/AC = 1'S, OTHERWISE @
/PICK UP CONTENTS OF MEMORY
/G0O0ON DATA?
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/NO
/INCREMENT POINT
/70 NEXT LOCATION
/UPPER LIMIT?
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/N0, GO BACK TO TEST NEXT LOCATION

/RING BELL?
/YES

/LO0P ON CURRENT LLOCATION?
/NO
/YES, GET C(ERROR)
/WAS THERE A 1'S IN #'S ERROR
/YES
/NO, ZERO 1'S LOCATION
/GO BACK TO STORE 1'S
/ZERQO ERROR
/G0 RACK TO ZERO MEMORY FIRST

/WAS THERE A 1'S IN 2'S ERROR?
/YES, SKIP

/NO

/2ERQ ERROR
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