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ABSTRACT

TCO1 EXTENDED MEMORY EXERCISER is a test program for the PDP-8 Computer which tests

the transfer to data between the TCO1 DECtape Control and extended memory fields (more than 4K). It

does this by storing a data pattern in an extended memory field, transferring the data onto DECtape and

then reading the data back into the field and checking it for correct transfer.

2.1

2.2

REQUIREMENTS

Equipment

Standard PDP-8 Computer
TCO1 DECtape Control with at least 1 Transport (TU55)
183 Memory Extension Control with at least 1 Memory Module (184)

Storage

The program occupies the first 6 pages of Bank 0 and uses 2000 to 5777 of each memory bank

for data storage. All of memory not occupied by the program in Bank 0 with the exception of the last

page is filled with "HLT".

2.3

Preliminary Programs

DECtape Basic Exerciser

DECtape Random Exerciser

LOADING PROCEDURE

Method

This test is loaded by the standard Binary Loader (SA = 7777).

STARTING PROCEDURE

Control Switch Settings

The following is a table of control switch settings and their action on the program.



4.2

4.3

4.3.1

4.3.2

4.3.3

4.3.4

5.1

5.2

MAINDEC-08-D3EB-D

SR Set As

0

1

2

6

7

8

9 1
0

10 1
0

11 1
0

Starting Address

The starting address of the program is 00200.

Program and/or Operator Action

Load program into Memory Bank 0 per 3.1,

Set SR to 00200, depress "Load Address".

Set SR 9 to 11 per 4.1,

Depress " Start" .

OPERATING PROCEDURE

Operational Switch Settings

See 4.1

Subroutine Abstracts

None

Action

Unit Select bits for
DECtape transport

Number of ADDITIONAL
memory fields (must be
non-zero)

Halt on Error

Don't Halt on Error
Don't Print Errors

Print Errors

Don't Ring Bell on Error
Ring Bell on Error
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5.3 Operating Procedure

After starting the program per 4.3 the computer will halt at location 00223 if no error oc-

curred after performing static tests on the TCOT “Field" register.

5.3.1 Set SR O to 2 to unit select bits of transport to be exercised.

5.3.2 Place a standard PDP-8 certified DECtape on the transport to be exercised, place transport
"On Line" with "Write" enabled. ‘

5.3.3 Set SR 6 to 8 to the number of extra memory fields (non-zero),

5.3.4 Depress "Continue".

5.3.5 To run the dynamic tests only:

5.3.5.1 Set SR to 0224, depress "Load Address" .

5.3.5.2 Set unit select bit, extra field bits, error option bits in SR (see 4.1).

5.3.5.3 Assure selected transport is ready.

5.3.5.4. Depress "Start".

6. ERRORS
6.1 Error Halts and Description

The following is a table of error halts and the reason fot each.

Location Reason

0227 No extended memory indicated by SR 6 to 8
0351 (HALT 2) "B" register not properly set

0527 (HALT 3) Data Error

0735 (HALT 1) DECtape Error

Outside of Program Extended Memory Control Error

(either non-existent of defective memory)
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6.2 Error Recovery

6.2.1 Reset SR if necessary.

6.2.2  Depress "Continue" for any error except "Outside of program".

6.3 Error Typeouts

6,3.1 "B" Register Error.

MEMORY FIELD ERROR

RIGHT WRONG
0070 0030

The above example shows that an attempt was made to set the “B" register to 0070, however

the most significant bit (0040) did not set.

6.3.2  Data Error

DATA ERROR
FIELD 0003

FIRST BLOCK 0040
LOC. DATA

2000 7402

2001 7402

The aove example shows that a data error occurred in Memory Bank 3, the transfer started at

block 0040, location 2000 contains 7402 (should contain 2000).

6.3.3  DECtape Error

THE FOLLOWING UNEXPECTED ERRORS OCCURRED:
MARK TRACK

END ZONE

SELECT

PARITY

TIMING

The above typeout (with at least one error indicated) will be typed out if there is a DECtape

conirol error.

7. RESTRICTIONS
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7.1 Starting Restrictions
None
7.2 Operating Restrictions

SR6 to 8 may be set to less than the number of additional memory fields but not more than
that number. (SRé to 8 must be non-zero), otherwise unpredictable results may occur (attempts to re-

ference non-existent memory).

8. MISCELLANEQUS
8.1 Execution Time

Not applicable = 1 Pass down tape allows each memory field (other than 0) to be exercised

at least 34 (Dec.) times (takes 8 minutes).

9. PROGRAM DESCRIPTION

9.1 The first porfi‘on of the test performs static tests on the memory field portion of the "B Register".
The "B Register" is tested to assure that it may be set to all values (0 to 7). Any error will cause an

error typeout and error halt unless these are suppressed by Switch Register settings.

9.2 The second portion of the test performs dynamic tests on the DECtape control, transfers are

made to and from DECtape and extended memory.

9.2.1 The program first obtains the maximum field size from SR 6 to 8 and checks to make sure it
is non-zero. The program then extracts the unit select bits from SR O to 2 for the DECtape drive being
exercised.

9.2.2 The program then sets a location so that the first block sought is block 0 ("current block").

9.2.3 The program then sets a location so that field 1 is exercised ("current memory field").

9.2.4 The "current memory field" is then checked to assure that it is not larger than the maximum

available field. If it is larger, the program goes to 9.2.3, otherwise the program goes to 9.2.5.
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9.2.5 "HLT" is stored in all memory locations in field O not occupied by the program or the Binary
or Rim Loaders. Also a location in an error typeout routine is initialized to provide error header type-

out.

9.2.6 "HLT" is stored in all memory locations in the "current memory field", then data (addresses)

are stored in locations 2000 through 5777 of the "current memory field",

9.2.7 The "current block" is then searched for. If a DECtape error occurs, an error typeout occurs

and the search process is repeated.

9.2.8 After the “current block" has been found, the data in the "current memory field" is written
on DECtape starting ot that block. If an error occurs, the program goes back to 9.2.7. otherwise it
goes to 9,2.9.

9.2.9 All locations in the "current memory field" are then set to "HLT".

9.2.10  The "current block" is sought again.

9.2.11  The data just written on DECtape is then read back into "current memory field" at the loca-

tions from which it came. A DECtape error at this point returns the program to 9.2.10.
9.2.12  The data in the "current memory field" is then checked to assure correctness of transfer.
9.2.13  All locations in the "current memory field" are set to "HLT".

9.2.14  The "current block" is the incremented by 10 and checked to assure that it does not equal

2670. If it does, the "current block" is then set back to 0.

9.2.15  The "current memory field" is then incremented by 10 (effectively 1) and the program goes

back to 9.2.4;.
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1C0L ANU EXTENUED MEMORY

/GURKENT BLUCK

/ERROK STA(US
JUUKRENT ¥ lELV

/MINUS 727/
/ottb

/Gt

/UK

/5FPACE

/Ul QuUute

/P WU=KEY
/LO-RLV

/40 REV SEARCH

ADURESS=-1 OF UATA

/NUMUER OF UA|A WQRUS

/MINys RydQyry

/KC

/LA

/MINUS 4

/HIGHEST FitlU AVAJLABLE
JUEUTAPE LRROR HWEADER
/mARK TRAGK

/WNU £0NE

/5eLECT

/PART LY

/TIMING

/"8" REGISTER ERRUR HRLAUER
ZUATA ERRQR HEAQER

/MORE DATA ERROR HEADER
/tNU UF DAITA EHROR HEADER
/MSPRNT POINTER

JUALERR PQINTLR

JUNLT BELING OPERATEU UPON
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CHECK
DATERK+4
SELARCH
WAL

END
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/MEOSALE PRINT dUBKUU I | NE

MS2HNIs @

DLA FPNTHRL
TAD | PNTR1
JMS TYPE

TAD K/4u]
SNA CLA

JMP [ MOSPRN|
152 PNTR]
JMP MOPRN|*Z

YO, [}
TLS
TSF
JMP 1
JMP T TYPy

CKLEt [}

CLA

TAD KU242
JMS TYPL
CLA

TAD K¥Z2l<
JMS TYPL
CLA

JMP [ CKir

/PN SUBRUUT [ NE

PRINT: @
LAS
RIR
S¢L CLA
JMP 1 PHINT
194 PHINT
JMP 1 PRINT

/ol SYBRQUT NG

delie %}
LAS
RAR
SElL CLA
JMP ] BELL
TAD KWew/
JMS TYPE
JMP 1 ogeLL
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/TYPE UUT THE NUMBEK AN THE AU

NUMBEK, ¥
OvA
TAD
0CA
TAD
RAL
RAL
RiIL
OCA
TAD
AND
TAQ
JMS
CLA
TaD
154
JMP
CLA
JMP

PRETTI-FAY
JTGA=Q/062
UTXASQ/064
JILA3Q706
vrsrea//y
UTRERQ/7/2
dTL,0z07/4
CUFsbeul

TEMP
K274
CNTR
TEMH
[

TLMP
TEMH
Kwuyie?
KK2ou
TYPE

TEMP
CNTR
r=ld
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45903
4366
Dend

*eow
/OTAT|L

gEoiNe

/JUYNAMIC

START

- St

CLA
DGA
UiLy
CLa
UiRd
ﬁND
DUA
TaAD
ClA
TAD
SEA
JMS
TAD
TAD
AND
0Ca
TAD
SEA
JMP
HLT

1ES

LAS
AND
SNA
HLT
0c¢A
LAS
AND
0ca
0CA
TAD
pca
TAD
Cia
TAD
SPa
JMP

JMS

TAD
nCA
TAD
JMs
TAD
JMS

JMS
JMS
JMP
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T "y Tesld> AND KeAU BACK

ceL
FieGu

Kwo’y
MAX
MA X

FIELY
CLA
HERKUR
FiewD
KWBdu
K¥Q7¢
FLEWY
FLELY

BEGIN+<

TS

K¥p/w

MAX

K/Wwo
UNLT

BLOLK
K@v
FIELD
Flelu

MAX
CLA
]
HALTS
SKIP
1 24
FIELD
] 3
FlELD
1 2¢

1 4o
ERR
2

/CLEAR F IRV
/L0AD wBaw

/READ "B"

/ANU SAVE

/5AME AS NUMBER S&T¢
/NQs ERROR

ZINCREMENT FlelLU SEITING

/UONE ALL *lelUS?

/NO

/Gk ] MAXIMUM r [&lU S]ZE
/NON=¢ERU?
/NOQ

/Yk3, STURE

/GET UNIT NUMBER

/AND SAVE

/LULEAR BLOCK

/SET 10 OPERAIE

ZUN FleLD 3

/CUMPARE CURRENT
/FlELU AUAINSI
/MAXIMUM FLELD
/1S GURRENT P IELD TOO LARGLE?
/YedS: RESED TO FILLY 3
/9TURE HALI N MEMORY FlELD @

/5TURE HALY [N
/MEMORY * lELU “N"

/Se1 INTQ FLELDQ "N©

/UATA (ADURESSES) TO ot WRITIEN ON
/SET UP QECIAPE TO

FATLACK BLOCK IN rORWAKDU UIRECTION
/CHECK FOUR ERRUR
/REPEAT StARCUH

| APE
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TAU FlELU
Dild

TAQ K¢124¢
DEXA

TAQ K1777
DCA | K//752
TAD K40wb
DCA ] K//24
JMS | Zo
JMS EKR

JMP =12
TAQ FIELD
JMS | 21
JMS | 4D
JMS EKRR

JMP v2

TAD F{ELY
pILY

TAD KW14i@
DIXA

Tap k1777
QUA | K7792>
TAD K490u¥
0CA [ K//>4
JMS | 2o
JMS EKRR

JMP ,"12
TAD FlELD
JMS 1 B¢
TAQD FIELU
JMS | 21
TAD BLOCGK
TAD Kvdle
D4 BLOLK
TAD BLOCK
GiA

TAD K<E6/7u
SFA SNA CLA
DLA BLOLK
TAD FlEWY
JMP START+1l1

/RETURN HERE WHEN BLOUK |35 FOUND ANU NO ERRURD
/LDAYD MEMURY ¢ JELU REWISTER

/WHANGVE FROM SEARGH TU WRyTE UATA CONI,

/%1 UP (A

/ANU WC
/WALT FQR DLCIAPE FLAG ANU NQ ELRRURS
/8L IHE CURRENT MEMORY FIELD TO ML

v INpg 4lOgK AGAIN

/36 MEMORY FlelLD RELGISIER

/SLARCH TQ READ DATA CONT

/961 UP Ca

/ANU WC
/WALT FOR QuCIAPE FLAG ANU NO ERRURS
/UHEUK FOR CURREN! UAYA
/SLT 1T TQ MALT AUAIN

/ INCREMENT BLUCK
/8Y 14

/eNU OF TAPE?
/YLS, ERRO BLOCK

/RETURN TU (ST NeXT MEMORY FIELD

/8" KEGISTER ERRYR SUBROUT AN

BLRROK,

)
JuS 8k

uMs prIKT
JMP HALTg~d
TAD PMESS?
JMS MSPRN |
TAD FIELD
JMS NUMBLR
TAD KW24©
JMS TYPL
JMS TYPL
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]

SNA
JMP
TAD
PCa
TAD
0CA
TAD
0CA
CUF
TAD
1AG
DCA
192
JMP
CuF
JMP

/SUBRUUI INE
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/SUBRUULINE TU STOKE MALTS [N MEMURY BANK @

HAL IS

]

Cu¥

TaD #/
PDGA 13
Tap STge
nea | 11
TAD 11
TAD KWkz26)
S£A ClLA
JMP =5
JMP | HALIS

/UECTAPEL LRROR HePLAT (ST SUBRQUT Nk

ERR

)
CLA

DIRY

SMA CLA
15 ERR
JMP | ERR
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7200
14/2
4154
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/604
vv26
/1649
/492
2662

/UM A bgRUR

VATERNK,

HAL [ 81

]

Jus
JMS
JMP
SKP
JMP
CUF
Tap
JMS
TAD
CLl
RAR
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
ovaA
TAD
DGA
CUF
TAD
0CA
TAQ
JMS
TAQ
JMS
CLA
TaD
JMS
JMS
LAS
AND
StA
HLT
JMP
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gUEROUTINGE

Bl L
PRINT
WAL 1 3=0o

RPX

PH£§55
MSPRN|
FleLu
RTR

NUMBE R
PMLSSY
MIPHN|
BLOCK
NUMBER
PMEalw
MOPHN T
K70¥o
DATELRR*4
CHEUK«1lys
t1

10
PNTRZ
PNTR¢
NUMBLR
K029y
TYPE

1 PNTK<
NUMuER
CRL¥

Koouw4e
CLA

[ DATLHH

/PRINT MESSAGE HEADBRY
/NU

/79y TYpt HIRST LARI

ZlYPE OUT bIELD
/MORE HEUER
/r iRS1 BLOCK NUMBGLR

/REDT OF HLAUER

/FORM "CUF"

/UHANGE F [ELD
/VYPE OUT LUCATION
/71 SPACE

/TYPE OUuT pATA
ZORFK

/HALT?
ALY ]
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