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MAINDEC-08-D3EB-D 

ABSTRACT 

TCOI 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. 

2.1 

2.2 

REQUIREMENTS 

Equipment 

Standard PDP-8 Computer 

TCO! 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.



3.1 

3.2 

03.3 

3.4 
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SR Set As 

0 

1 

2 

6 

7 

8 

9 1 

0 

10 1 

0 

1 1 

0 

Starting Address 

The starting address of the program is 00200. 

Program and/or Operator Action 

Load program into Memory Bank O 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



5.3 
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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 TCOI "Field" register. 

5.3.1 

5.3.2 

Set SR 0 to 2 to unit select bits of transport to be exercised. 

Place a standard PDP-8 certified DECtape on the transport to be exercised, place transport 

"On Line" with "Write" enabled. 

5.3.3 

5.3.4 

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

Depress "Continue". 

To run the dynamic tests only: 

Set SR to 0224, depress "Load Address". 

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

Assure selected transport is ready. 

Depress "Start". 

ERRORS 

Error Halts and Description 

The following is a table of error halts and the reason fdr 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)



6.2 

6.2.1 

6.2.2 

6.3 

6,3.1 
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Error Recovery 

Reset SR if necessary. 

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

Error Typeouts 

"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 

control 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. (SR6 to 8 must be non-zero), otherwise unpredictable results may occur (attempts to re- 

ference non-existent memory). 

8. MISCELLANEOUS 

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 portion 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 0 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 0 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- 

ouf. 

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 at 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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BELL 
PRINT 
MALI S<3 

429 

MEDS 
MSPRN | 
Fleuu 
RTR 

NUM EK 
PMESSY 

MOPRNI 
BLOUK 
NUMBER 

PME aL 
MOPHNT 
K/Q00 
DATERR*4 
CHEUKEelYS 

etd 

1 
PNTRE 
PNTRE 
NUMBER 
KW24u 
TYPE 

I PNTRE 
NUMBER 
CRLF 

Kvaw4 

CLA 

I OATGENH 

Pabt & 

7PRINT MESSAGE HEADER? 
7NQ 

/Yeor TYpt FIRST PARI 

/\YPE OUT FIELD 

JMOORE HE QUEER 

7rikSt BLOCK NUMBER 

7Rteol OF HRAUER 

7PORM "CUR" 

/UHANGE F IeLO 

7YYPR OUT LUCATION 

41 SPACE 

7TYPE QUT DATA 
AUR 

“HALT? 
“yYb9



4499 

3496 

4497 

346 

JA OY 

Veo2 
ébl2 
5250 

Ocul 

26957 

JMS 
[sz 
JMp 
CUF 
WJMP 

Le/eO/6/ 1342.98 

DATERR 

1¢ 
w7/ 

I CHEUK 

SUATA ERNUR 

PAGE fl



0600 
26U4 
602 
oO 4 
4604 
d609 
46006 

607 
610 

Ooi 
0612 
4618 
6014 
6615 
06016 
6617 

4620 

d624 
G62¢2 

d6¢$ 
6624 
0625 
06246 

0627 
GOS0 
06351 
06S? 

0653 

0654 

4655 
66356 

0657 

06490 

0641 
0642 

G664$ 
4644 
6645 

646 
0647 

4658 

Ove 

0oud 

4200 

$494 
4076 
1045 

6/66 

6/74 

o/74 

9207 

67/2 

/006 

4160 

5220 

1044 

6/64 
oed?7 

67/2 

1108 

9¢22 

4¢901 

Deéd1 

6/61 

/606 

1006 

1200 

lve 
7644 

120 

7490 

92452 

7041 

749420 

1424 
7620 

1eas 

6764 

5207 

7/620 

2245 

6764 

SOU’ 

*Od6 

7 QCaRVH 

SscAnCns 

PUN» 

12/29/6/ 11$42,99 

SUBROUTING 

@ 
GLA 
OVA ] K//99 
TAO UNIT! 
TAQ Ké614 
OTLA 
DiLd 

O1S+ 
JMP yd 
QIRG 
RIL 
SMA CLA 

JMP #4 
TAY KW6OU 
QIKA 
JMP SGARCHY? 
DIiRd 
SMA CLA 

JMP yt 
UMS WAT 

JMP SLARCGH 4] 

DIRA 

RIL 

RIL 
CLA 

TAD Q 
Cla 
TAD BLOCK 
SNA 
JMP FOUND 
Cya 

SNL 
TAD KOOUe 
SNL CLA 

TAQ KW40U 

Orxa 
JUMP StAKGHE/ 
SNL CLA 
JMP (PO 
DIXA 
JMP | StARCH 

PAG 9 

/OLUCK#H TO LOU @ 
COMBINE UNI! 
J a&NY 

4LQa0 A 

/UEGAR B 
/WAIT FOR 
/90ME FLAL 
/READ B 

7tENY ZONE? 
7NO 

SYESs 

7 ARQUND 

“REA SIATUS 

SEARCH, NORM, 

TURN. 

G 

/UECTAPE ERROR? 

“NO 

READ A 
/MOVE DIREUIT 

REV 

STOP IRANSPURT, ETC, 
“IRY SEARCHING AGAIN 

QN 

f/oiT JNTO CLANK 
JL AR AL 
/UET GURRENI BLOCK NUMBER 

/LONRECT BLUCK? 
CHEGK QIRECIION 

fNOe TAKE 2's COMPLEMENT 
/YbSs 

/JLINK IS 2 UF 
f AVY 

/1URN AROUND 
/Yw3 

/ELEAR FLAG 

BKWO ANU NOI AT OR LOWER THAN BLOUK 
(WO TQ ENABLE TURN AROUNY 
($ BRYONU)? 

WALT FOR NEXT FLAG 

7FOUNU BLOCK 
/NO 
7yeor CLEAR F 
“exit 

rORWARU? 

LAG



wbrt 
v622 
W628 
694 
0625 
0606 
0697 
0662 
voo4 
0662 
0663 
0664 
0605 
0666 
0667 
0670 
VO/4 
672 
673 
0674 
0675 
06/6 
0677 
0700 
0704 
0702 
0703 
704 
070% 
0706 
0707 
740 
U744 
0712 
v715 
e744 
745 
0716 
0747 
e720 
0724 
W722 
723 
724 
0725 
0726 
0727 
0750 

ood 
o77] 

5252 
6764 
wus 

1025 

6/64 

67/2 
7160 

4091 
4144 

4135 
>SS2 
1657 
4106 

6/7/2 
7006 
S022 

1426 
9277 
1662 
4106 

1422 
4104 
SUe2 

1420 
5S$06 

166i 
4106 
1022 
7104 

$022 
7420 

5S19 

106¢ 
4106 
122 
7104 

S¥22 
7420 
9524 
1663 
4146 

1422 
71064 

700 
2552 
1004 

V2/E9/6/ 1342.98 PAGE J 

/SUBRUULINE TY WALT FUR DECI APE FLAG AND NO ERROR 
7expT Wyte 

WAIL, @ 
O1sr 
JMP 

DIRA 

ANO 
TAD 
OIXA 
Qiks 
SMA 
JMP 

JMS 

JMS 

JMP 
Tau 
JMS 
Dik 
RIL 
QUA 
SNL 
JMP 
TAQ 
UMS 
TAD 
Ral 

DUA 

SNL 
JMP 

TAO 
JMS 

TAQ 
RAL 
QUA 
SNL 
JMP 

TAQ 
JMS 
TAD 
RAL 
0Ca 

SNL 
JMP 

TAD 

JMS 
TAQ 
RAL 

SNL 
JMP 

TAD 

md 

KOZeU 
K¥ObS 

CLA 

I WATT 
BELL 
PRINT 
RAL II- 
PMESS4 

MSPRNI 

ERRUR 

ots 
PMESSe¢ 
MSPRN I 
ERRYQR 
CLL 
tRRUK 

“3 
PMESSS 
MOPRN | 
ERRUR 
CLL 
ERRUR 

105 
PMESS4 
MSPRNI 
ENRUR 
CuL 
ERRUR 

e*s 
PMESS2 
MOPRNI 

ERKRYUR 

CLL 
CLA 

1% 
PMESGO 

IRANSPYUR StTUPPEU 

/wAiT FOR SOME FLAG 

/REAU STATUS A 

/GLEAR GO 

a 

71YPR QUT ERROR MeSSAbE HEADER 

/MARK TRAGK ERKQR? 

7NQ 

7ONY ZONK? 

7NO 

7PELEUT KRRURYG 

“NO 

/PARLLY ERROR? 

/JIIMING ERROR?



0/541 

W/S2 

0/7 5S 

W754 
0/755 

0/356 

9106 

70g4 

erm) 

1040 

4462 
96051 

MALI1> 

UMS 
LAS 

aNQ 
Sca 
HLT 
JMP 

MOPRN] 

Kd004 

CLA 

1 WALI 

lef d5/O/ Lide,ry 

HAL] ON &RXROR? 

PaGe Ji



1008 
1062 
Lgye 
1083 
1004 
1065 
1966 
1067 
1649 
1941 
1822 
1815 
114 
1815 
1016 
1017 
10¢8 
10<é2 
1ve2 
Les 
1624 
1625 
1626 
1627 
1042 
105% 
1042 
1653 
1054 
1055 
1856 
1057 
1842 
1643 
1642 
1¢43 
1644 

1645 
14646 
1047 
1899 
1691 
10392 
1653 
1624 
1895 

i060 

ree) 

é<12 
gse4 
0510 

$09 
6240 
0386 

0517 
6514 
0d14 

0547 

OS27 

0S11 
0516 

Ose? 

024 
ose 
€516 
¢$¢65 

0550 
0520 

0305 
0S$03 

0324 
0505 
osu4 
0240 
6505 
os22 
OS22 
0$417 

0$22 
OS?¢3 

wd40 
#517 
oses 
oses 
0Ses 

W422 
OS2e 
050 
0504 
02/2 

0219 
212 
0377 

@1sed 

/MEDTAGLS 

MESSLs rey) 

212 
3e4 
S16 
Jeo 

240 
ATT) 

347 
334 
344 
347 
¥¢7 
341 
316 
307 

240 
S¢€3 

$16 

39 

330 
36 
368 

343 

ya4 
3065 
304 
242 

§05 

Jee 
Je2 
347 
Jez 
323 

248 

347 
303 
3¢5 

345 
Je2 
Jee 
305 
3¢4 

a72 
215 
212 
377 

L2/25/6/ Lt42,9% PAGE Je



ORS ie) 

OS01 
USde 
@515 
0240 
W524 
ws22 
0501 
W505 
0515 
Wels 
212 
05/7 

0505 
0576 

RI) 

0240 
OSSe 
0517 
0516 

OS0>D 

0215 

W212 
0577 

W525 
WS0d 
0544 
ye) 
SUS 
e524 
0219 
212 
0577 

0320 

O54 
0522 
0511 
0524 
W554 
21> 

@c12 
0577 

MeIodSe 

ME5354% 

MiS558 

$49 
501 
dd2 
Sis 
240 
3e4 
322 
dt 
S65 
335 
245 
212 
377 

365 
514 

a04 
240 
Sde2 

317 
$16 
58S 
a4 
242 
377 

ses 
405 
3a4 
305 

365 
uaa 

aa9 
212 
377 

a<@ 

RT BI 
§<2 

Sai 
344 
$$4 

a45 
212 
377 

LE/EG/6/ 1142,99 PaGe 4S



used 

W544 
W545 
OSi4 
0546 
03507 
024°? 

Weld 
0577 

¥el? 
W212 
0545 
0$05 
0545 
0947 
0522 
O$51 
Yea 
90S 
@$11 
0505 
0514 

osu4 
0242 
Y0SWD 

v$22 
OSde 
0547 

WS22 
0419 
0212 
022 
OS14 
0507 

0510 
Oaed 
0240 
0Se7 

Ose22 

0547 
516 

0507 
0215 
¥2e42 
0577 

MrnsoGe 

MtSo7e 

A2/69/6/ Li45—) PAG 14



1205 
1206 

12u7 

121¥ 
iéli 
1212 
121s 
1214 
1215 
1216 
1217 
lec 
1224 
jede 

lees 
1224 
1225 
14226 
led? 
1256 
1251 

1252 

1253 

1254 
1255 

1256 

1257 

1248 

1241 

1242 

12498 

1244 

1245 

1246 

1247 

1270 

Mt soGe 

Mesove 

215 
2he2 
5a4q 
Sd 
3<4 
Sed 
240 
309 
$e2 
$22 
317 
Jé2 
21> 
242 
36 
sit 
geo 
314 
304 
240 
3/77 

245 

242 
306 
331 
ae2 
Ses 
a4 

240 
S02 

344 
347 
3085 
345 
246 
377 

he eO/6/ 145,49 PAG 12



L271 
1252 
12585 
1254 
1295 
1256 
1257 
1260 
1261 

1262 
1263 
1264 

1265 
1266 

SE akt NO 

219 

@212 
0514 
0517 
suas 
64296 
0240 
OSd4 

OSol 
W524 
o504 
€215 

@212 
0377 

ERRORS 

Mtoovio, 

ENUs 

@39 
212 
344 
347 
30S 
226 

24g 
gu4 

ged 
324 
301 
242 
212 
37? 

ad/d0/6/ 1:343,4 

/KO 

PaGe 16
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SYMBOL | ABLE 

JL OUK O02eu 

INTR 0021 

.KROR Yue? 

“fEL0 bved 

(gud? 0024 

(ous Oded 

(wO4 Od2o 

(007 OO2/ 

(0018 O05 

(0078 OvS1 

(6158 OvSe 

peed) Wuss 

iW20e 0vS4 

A261 Ry) 

(0207 056 

Wele 0057 

(6245 Ov4ay 

(0248 0044 

10260 Ov4e 

(04060 0045 - 
W600 0244 

‘8610 @v4o 

(2777 0046 

(2670 0647 

4000 Oo 

/006 vol 

(/ 404 Ov 2 

A794 OS 

(4795 004 

S774 @uoo 

tax BYs6 

"MESSI Od/ 

MESS? Cwou 
‘MEDS S 006), 

'MESS4 Cuoe 

"MESSO wos 

"MESSO 0wo4 

'MESS/ wuvod 

‘MESSG O66 

‘MESSY O0o/ 

MES 10 00/0 

NTRY Bv/1 

NTR? 0072 

HAP C075 
TOP 00/4 

MP 00/5 

NT 00/76 

ny Oo7/ 

4 0100 

) O1v1 

4 C1ve2 

i) O15 

fe) W104



gYMbOL ALE 

i/ 

MOPRKNI 

TYP 

CREE 

PRINT 

Bele 
NUMBER 

BEGIN 
START 
dERKOR 
HALT2 
HALTS 

LKR: 

StT 

SIOKE 
CHEUK 
DATERR 
HALTS 
St ARCH 

bUUND- 

Wali 

WALI 
MtSol 
MtSs2 
MeESos 
M&SS4 
MES95 
MtSS6 

MtSS7 
MtS58 

MtSo9. 
MtESS10 

ENO 
CUF 

DIRA 

OTCA 
UIXA 

Ora 
Ose 

O1R@ 
DIL 

01> 
0106 
O11/7 
0124 
@159 
0144 
@154 

020 
@224 

~ BSe/ 
0521 
0595 
S66 
C400 

@4a16 
ges/ 

0462 
0527 
Covbu 
0649 
694 
Q755 
Lee 
4656 

4075 

1146 
111/ 
4156 

41491 
12u5 

iese 
4291 
1266 

eb 
6764 
676¢ 
6/64 

6/66 

6/71 
677¢ 
6/74 

L2/EB/6/ Li45,e9 PaGk <6
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SYMBOL ; ABLE 

JeGIN W200 

SELL 0144 

3c RKOR QS2/ 
JLOUK Oveu 

oUF od01 
aHECK O45/ 

INTR Odell 
IKLF 0124 

JATERER 0462 
JICA 6/62 
JiLAa 6/66 

JtLe 6/74 

JIRA 6/76) 
J(Ro 67/2 

dUSe 6771 
JIXa 6/64 
WO 12606 
KR BS66 

-KROR Oded 

seu Ydds 

VUNL 0645 

{AL US 05285 
WAL ED O/$9 

{ALI 2 0551 
(ALIS oes 

ivbwe 0024 
(oO Ss O02d 

(oow4 Qv2o 

(wU07 0027 

(0019 OvS0 

(ob70 QvS1 
‘W150 OWse 

\wiog 0055 

W200 O54 
(O24 OWSD 

(0207 0056 
W212 O0S7 
(8215 004 

(0290 0041 

W268 4 

(W408 0045 
(6608 W044 

WO1d 0045 
‘L777 0046 

(2676 Ou4/ 
4008 Guov 

1/800 Wuo1 
401 O0>oe¢ 

(/ 794 002s 

(4795 O04 

(1/774 oh bode) 

{AX @O26 

1eS$4 10bu



SYMBOL Table 

MteS$10 

MkESS2 

MtSss 
MESS4 

MESoS 

MESS6 

MteS$o7 

MtES98 

MLSO9 
MOPRN | 

NUMBER 
PMESSZ 
PMESS2 
PMESSS 
PMESS4 
PMESSS 

PMESS6 

PMESS7 
PMESSS 

PMESSY 

PMES1Y 

PANTRY 
PNTK2 
PRINT 
SRAKCH 
StT 
SATP 
S1AKT 
Si0P 
SIORE 
TEMP 

TYPE 
UNII 
WAI 

£1, 
tZd 
£9 
£4 

to 
£6 

ts 

deol 
1H>6 
1675 

1106 
4117 
41su 
4141 
Ley? 
iddse2 

0106 

06154 
C8o/ 
Ov6u 

O64 
Oboe 
Q¥65 
O064 

@66> 
0066 

@U6/ 

0070 

@074 
Qv72 
M155 
6600 

0400 

W075 
Oe24 
9074 

0416 

0079 
O1l/ 
Q076 

@oo1 
Ou// 

ee) 
Oiba 

Give 
0105 
6104 

105 

he cos6/ 1843.15 PAGE 16
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