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l '. ABSTRACT

The PD‘Pé-8, 8/1 Extended Memory Address Test tests all of memory not occupied by the

program to make sure that each location can be uniquely addressed. This is performed by a series of

four tests. The first two tests write the address and complement address of each memory location into

itself, and then checks the contents of each location to make sure each is correct. The third test first

sets all of memory not occupied by the program to all ones, and then writes a word of all zeroes ,V,

except for one bit, into each location and checks for error. The fourth test is similar except that a

word of all ones, except for one bit, is written into each location and checks for error.

2. REQUIREMENTS

2.l Equipment

A standard PDP—8 or 8/1 with a minimum of 8K words of Core memory.

2 . 2
_ Storage

The program requires locations OOlO to 2534‘octal .

2 .3 Preliminary Programs

The Binary loader must be in locations 7756-7776 octal . Also, all diagnostics for a basic

PDP-8 or 8/1 must have previously been run successfully.

3 . LOADING PROCEDURE

3 . l Method

a. Turn off the Teletype reader.

b. Set the SR to 7777.

c . Press LOAD ADDRESS, and then START.

Place the Binary tape in the Teletype reader and turn on the reader.0..

e. When the program has been loaded, stop the computer, turn off the reader, and remove

the tape.
‘

4. STARTING PROCEDURE



4 . l
.

Starting Address

Start from address 200 to specify the amount of core memory to test, SR settings, and to

receive a header print-out.
'

4 . 2 Restarting Address

Start from-address 2'” to change the test limits, SR settings, and to inhibit the header

print-rout .

4.3 Operator Action

Immediately after starting from address 200 or 207,. the program will print ”TEST LIMITS”.

The operator must then specify, via the Teletype keyboard, the amount of core memory to test,

followed by a carriage return.

I

The Following rules govern the amount of memory to test:

a . Type two octal numbers, separating the numbers with a comma . The first number

signifies the lowest order 4K stack to test; the second signifies the highest order.

b. The program expects the 4K stocks to be numbered sequentially starting with stack 0.

c . If the highest order stack to test is typed as the first stack, the program will inter-

change the two values so as to make the second value the first to test.

d . After typing the second octal number, press the carriage return key to terminate the

fine.
I

e. The program will test the lowest and highest order 4K stack specified, plus every stack

between, starting with the lowest specified.

f. Any single stock, or two or more sequential stacks may be specified.

9. The stack containing the program may be included when specifying two or more stocks.

The stack containing the program will be tested after automatic program relocation takes place (see
section 5.3.1).

h. If a typing error is made, press the RUB-"OUT key. ”TEST LIMITS" will be printed
again. All previous input is disregarded.

’

For the following examples assume the program to be located in stack 0, and the program

has been started from address 200 or 207. The amount of core memory available is 32K.

Example A: TEST LIMITS

0,7J
A

( a) denotes carriage return)

Example A indicates stacks 0, l, 2, 3, 4%, 5,. 6, and 7 will be tested.

Example B: TEST LlMlTS

7,0 .3)

The program will perform exactly as Example A.



vaampleCi TEST LIMITS

’

.

.

4’54

Orle sTacks 4 and 5 will be TesTed.

Example D: TEST LIMITS
-

I

3,34

STack 3 alone will be TesTed .

Example 'E: TEST LIMITS

-

‘

0,0 PROGRAM IS LOCATED IN FIELD 0

TEST LIMITS .

0,].1

Example E shows The message prinTed by The program when a single sTack is selecTed which

I

currenle conTains The program. "TEST LIMITS"Ts prinTed again, and The operaTor musT Then correcT

The TesT limiTs.

OperaTionioT The program is unpredictable if The amounT of memory selecTed for .TesTing

exceeds The acTual amounT available, i.e. , selecTing 32K for TesTing on a PDP-8 or 8/1 equipped wiTh

,

a maximum of 28K .

> 4.3.1 SeTup SR - AFTer The TesT limiTs is specified, The program will prinT "SETUP SR”. For normal

program aperaTion, The SR musT be seT To equal 0000(8)' Press The carriage reTurn key aFTer seTTing

The SR To 0000. The program will Then run unTil sTopped by The opera’ror. Normal program aperaTion

is defined as performing all four checkerboard paTTerns on all of available memory from every memory

sTack .

5. OPERATING PROCEDURE.

5.] Program and OperaTor AcTion

a. Load The program info sTack 0 using The procedure described in secTion 3.

b. SeT The SR To 200; press LOAD ADDRESS, and Then sTarT.

c. The message ”TEST LIMITS" will be prinTed. Specify The limiTs, via keyboard, as

describedIn secTion 4.3.

d . The message "SETUP SR'Iwill be prinTed . SeT The SR To 0000
(8)'

and press The carriage
reTurn key.

e. The program will perform all Four TesTs on all of core memory specified, aTTer which,auTomaTic program relocaTion Takes place.

5 . 2 OperaTional Swi‘Tch SeTTings

Normal operaTion of The program requires The SR seT To 0000
(8)°

Refer To secTion 8.2,

applicaTions, For swiTch seTTings provided for Trouble-shooTing .

i

3



. 5.3
I

Subroutine Abstract:

5.3.l
'

.

The Patterns Used for Testing - The program executes a series of four teSts on core memory.

Each test writes a unique pattern, and checks each location for error. ,

Test l writes the value of each address into itself, from the lowest order to the highest order

4K field under test. The address pattern is then read and checked for error in the same directon,

i.e . , from the Vlovrest to highest field under test. The pattern is then read and checked for error in

the reverse directions, i.e., from the highest to the lowest field under test. When reading in the

reverse direction, each location is repeatedly read a random number of times before reading the next

location. The minimum number of reads per location is one, and'the maximum is 20 octal . Error

checking is done after each read .

1

Test l then Writes the same address pattern again, only this time starting with the highest

4K field under test, and decrementing to the lowest under test. Reading and error checking is then

performed as previously described .

Test 2 writes the ones complement value of each location into itself, and proceeds to read

and check in the same manneras test ll.

Test 3 and 4 both write a "sliding" bit pattern throughoUt memory. The difference between

the two tests being that test 3 rotates a. single bit equal to l, and test 4 rotates a single 0. Both tests

use the following test sequence . The sequence is'repeated l2 times, resulting in each bit of every

memory location being complemented .

Write all l's into all of memory.a

b. Write a sliding l or O pattern‘into one 4K field.

0 Read and test the 4K field in the forward direction only.

d. Repeat steps b and c ll more times before testing the next sequential field in the same

manner.

After test 4 is completed on all memory fields, the program is relocated, and restarted with

test l .

6. ERRORS

Starting the program from address-200 will give a header print-out after the SR has been

set up. The header identifies the information printed when a data error is found. The header appears

as:
.

FIELD OCTAL ADR. GOOD BAD TEST

Where: FIELD = on octal number (0 to 7) indicating the 4K field containing
the error. »

l'

OCTAL ADR. .= the memory address which contains the incorrect data.

4‘,



' GOOD == what the data in octal should have been .

BAD = the data as read. This will equal the good data except For one

or more bits complemented .
v

TEST = the number (l to 4) at the test which detected the error.

After each error print-out the program continues on with the next sequential memOry

location .

6.l Error Halts and Description

Placing SR 0 on a l during an error print-out will cause a halt at location2042. Press

CONTINUE to resume testing.

7 . RESTRICTIONS

7 . l Starting Restrictions

Start from address 200 to indicate the amount of core memory to test; to set up the SR and to

receive a header print-out.

Starting from 207 requires the same operator action, but no header will be printed .

7 . 2 Operating Restrictions

None

8 . MISCELLANEOUS

8 . l Execution Time

The time required to perform all Four tests on one 4K memory stack is approximately 20

‘seconds.

8 . 2 Applications

For operating convenience, and as an aid to trouble-shooting, the SR may be used to

control the program. The switch assignments and their effect on the program are described below .

Please note that it is important that-the program should be halted before changing the test selection

switches. These switches are not sensed by the program duringtesting.

Halting the program with SR 0 is preferred, rather than with the STOP key. Using the STOP

key may result in a halt while the program is in the process of relocating, which is disastrous.



8.2.l Halt After Test, or Errni
.. SR 0 .. Placing SR 0 on a l: at any time while the program is running

will cause a half after the current test is completed. The MA will equal 2042 in the current stock con~ .

.

taining the program. Press CONTINUE to resume testing, or restart from 200 or 207 to enter new‘paral-

meters.

8

I
l

l
l

I

l

. .

Placing SRlOona ‘l during an error typeout will also cause a halt at location 2042. Proceed

exactly as described in the above paragraph .

8.2.2 g

l

Inhibit Error Printout
‘- SR l - l’lacing SR T On a l causes all error printouts to be inhibited.

All other messages will net be inhibited. The programwill continue to recognize errors, but will not

print any information. SR l. may be placed on a l or 0 while the program is running .'

'

8.2.3 Bell on Error «4
SR 2 - SR 2 an a l causes the program to ring the TTY BELL whenever an

error is detected . This is, convenient when testing with power supply margins. SR 2 has ‘recedence

,

,

over SR T if both should happen to be on a l . SR 2 may be placed on a. l or 0 while the program is

running .

8.2.4 Test Selection SR 3 Through 6 - Any one, or any combination of tests may be executed by

placing any one or any combination of SR 3 through 6 on a l . Test selections may be made only when

starting from 200 or 207. SR 3 specifies test l; SR 4, test 2; SR 5 test 3; SR 6 test 4. The test specified

by the most significant SR on a i will be executed first.

if all foUr switches are on a 0, all four tests willbe executed in order starting With test 1 .

Program relocation. is not effected, regardless of the SR settings .

8.2.5 SR 7 and 8 - Not Used

8.2.6 Inhibit Program Relocation .. SR 9 .. The program normally relocates automatically as

indicated by the INSTRUCTION FIELD indicators. To retain the program in its current 4K field, place

SR 9 on a l at any time. Changing SR 9 to a 0 will permit relocation to resume.

8.2.7 SR 10 - Not used

8.2.8 Change Test Limits and SR - SR ll .... Placing SR ll on a l will cause the program to auto-

matically restart from address 207. The TEST LlMITS and SR may then be changed ..
SR ll is sensed

only after all specified tests, have been completed on all of memory under test.



8.2 .9
i

Loop on Address - A subroutine is provided which may be used to continuously loop on a

single location, or a grOUp. of consecutive locations. No error checking is performed . The routine

performs a read, and immediately follows with a write, On each location. The loop time between two

reads, or two writes, is approximately 22.5 ps.

Omarati ng Procedure

a. Set the INSTRUCTION FIELD switches to the current field, and the SR to ”37.

b. Press LOAD ADDRESS

'c . Set the DATA FIELD switches to equal the 4K field number to test, and set the SR to

equal the first address of the group.

d . Press START. A halt will occur at H42. . Set the SR to equal the Laiaddress of the

group.
-

.

-

'

_

e. Press CONTINUE. The address (5) specified will be looped until stopped by the

Operator with. STOP . SR 0 will not halt this routine.

'

I? To resume normal operation, restart the program from 200 or 207 of the current field.

9.
_

PROGRAM DESCRIPTION

The Extended Memory address test is intended for use with a PDP-8, 8/1 or 8/S equipped

with the extended memory option. A total of four tests are executed by the program.
.

Each test writes

_

a unique pattern into core memory and then checks for error. The patterns were chosen so as to aid

*

the operator in the event of addressing errors.

The program automatically relocates itself to each memory field under test to ensure that

all fields may be correctly referenced from any field .
.

Control of the program is given to the operator by means of the SR. The operator may halt

the program, inhibit error printouts, substitute the TTY BELL for error indication, halt after printout,

select any one or a combination of the four tests, inhibit program relocation, and create an automatic

program restart .

lO.
‘

LISTING





@991 @692 @993 flfllfl 3911 9612 3813 @914 @915 @filé 3617 092% @621 @922 @flZS @324 @325- @526 @6279338‘ @931 @632 @333- _2@34 mass @636 @937 Bfl4fl 0641 6942 0&43 @E44 9645 B?46 @947 @656 @fiSl 2%52 @953

@681 5@@1 @302 @fiBS @913 6291 62%? 6214 6224 mama flflflfi eemm gnaw 9299 name gage 993% 999% $992 1497 .9960 gaze Efisb 9&26 76%@ 766% 7660 763m 763% 7699 7669 769% 699% 661% 674% 949% 926% @199 @w4w @fizfi @276 @333 E4@@ @583 2223

/ /PUP-6: /START

A

4/1/68
16:5@,4

PAGE

1

81:

BS

LXTENDED
MtHURY

ADDRESS
TEST.

T

2mg,

/MIN.

OF

8K

OF

CORE

REQUIRED.

/ *1 / *@1@ / CDF=6291 CIF=6282 RDF=6214 R1F=6224 DATFLD’ FLAGS: XLMT89 INSFLD: ERTBLp ENTBLQ ERWRUa

JNP

9

BBwQ UflflS SLHTS fl ERWRD ERWRafilfi I 76UQ 76%3 7693 766% 769% 7696 7699 -76@@

McmA, Klfip K74Qp K493: K2fi§£ Klfigt K4”: KQQ: XTSTIQ XTSTZ: XTSTao XTST4: IXMOVE:

M 19 74” 463 2EU 1®m 49 2M TSTl TSYE TST3 TSY4 CMUVE

RESTART
AT

2M7

TO

SKIP

HEAJER.



@954 @955 fig56 252357. @@6@ 3661

14am @261 $262 @263 @254 7769

XSETU: K2§12 K252; K263; K254; M2$g

SE?U1 261 262 265 264 7?6@

4/1/68

16§5694

PAGE

1W1



@962 @963 3&54 @965 @366 Bfi67 @fi7fl 3671 @672 @673 @674 6E75 6&76 @977 @196 6131 @102 8153 0194' 9195 6186 9137 ‘9116 @111

774m 7774 7773 gage lflcb 11a3 gnaw @399 aggm 1232 689% 3999 696% 6291 6292 2341 '2213' 1125 1346 9637 336% .1674 .1346 ,1315

M4?! M4: M5: TNUM: XBANK: XYBNK: COUNT; FLCNT) LOOP! XRROR; MEMADR: FIRSTl LASTi! KCDF: KCIF. XHLT: XRTN: XFILU: XPRER: K7; CHAR; XHDR: XPERR! XPING:
I

I749 i774 7773 m CHANK NXTBNK 6

4/1/68
1635@,4

PAGh

2
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@112 @113 ‘9114 @115 @116 @117 912% @121 @122 @123 @124 7%125 0126 @127 'fiiEQ @131 9132 @133 @134 @135 @136 913? @143 @141 @142 @143

776%' 7764 777% @266 @215 8377 937% @277 1354 63%: figflg‘ game 9932 @932 9654 @72@ 1660 @671 2662 @736 1asa e794 1@57 fififig 7777 mama

H.131 M14, Mlfia K269: K215: K377: K373: K277; XCRLF: K1: NXLOC; EXIT; PATH; COMPR; XWRF; XFND; XBAKg XNRB! XWRFZ; XFWDZ: XBAKZI XNRBZ! XONESQ SHIFT; DATA!

7765 7764 77/2 26% 215 577 57M 277 CRLF NFRl RFRl RBKl HR81 NFRZ RFRZ RBKZ NRBZ ONES 7777 U

4/1féb
1635figa

PAGt

6



@ZBE @281 @292 0233 @294 @285 @266 0257 @21@ @211 @212 @213 @214 9215 @216 9217 @229 @221 @222 @223- @224 <0225 @226 .9227

0262 saaz 7299 6224 SE23 3921 4422 4675 45a7 5213 -4422 4675 6224 3623 4563 1114 3672 7690 122% 2026 3426 '2372 522% 1624 3%26

§2w9 BEGIN:
'/

4/1/68

15:50.5

‘

page

4

10F CLA RIF

.

DCA

INSFLD
DCA

FLAGS
JMS

I

XLMTS

JMS

I

XSTSR

JMS

1

XHDR

JMP

RTNl

lRESTART
HERE

I

‘RSTRTI: RTNI: ALAN;

JMS

I

XLMTS

JHS

I

XSTSR

RIF DCA

INSFLD
JMS

1

XFILD

TAU

Mia

DCA

LOOP
76w” TAD

ALAw'
I52

ERHRD
DEA

I.£RHRD
132

L009
JHP

ALAN
TAD

ERTBL
DCA

ERNRO

/PI

OFF

/CLEAR
PROGRAM
FLAGS

ISETUP
TEST

LIMITS

ISETUP
SR

IPRINT
HEADER

ISET

TEST

LIMITS

ISETUP
SR

lREAD

INSTRUCTION
FIELD

ICURRENT
FIELD /~1@



éfliéé

16:5figé

wgea

5

i.
y

fixémlwi
ER

@2393

1E3?

HAD

{4ch
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ANQ

K74Q

imAaK

$3455

AND

6

6232

744a

SEA

{#0

ALL

I?

a

$233

5237

JMP

EXAMI

@234

1237

TAD

MONA

@235

1%41

-

YAD

K749

/SET

ALL

TEST

BITS

@236

3Q37

DCA

Mch

/3AV£

@237

729%

‘

EXAMi:

CLA

@246

1337

E

rAD

MCHA

@241

9&42

-

<

'

AND

Kéfifi

9242

744%

'

82A

ITEST

1

IF

NO

SKIP

@243

5447

-

"JMP

1

XTST;

@244

7299

EXAMza

ch

@245,

123?

‘

TAD

MONA

@246

Zfi43

-

éNQ

KEQQ

.

@247

744%

SEA

x758?

2

2?

NB

SKIP

9256

545%

JMP

:

XTSTE

"

@251

726%

'

EXAMSa

CLA

-
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1%3?

TAD

MCHA

@253

aaaa

ANQ

Kggw

fizgé

7é4fi

SEQ

iTEST
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2?

N0
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$255
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ITEST
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