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- DISK /DECtape FAILSAFE

DECUS Program Library Wrife-up - " DECUS No. 8-120

ABSTRACT

This program will punch the contents of the disk (or bEC'rcpe) onto paper tape which then can

be loaded back onto the disk using the same program. The paper tape is punched in 200g word
blocks in binary format, with a checksum for each block. FAILSAFE simplifies and speeds the

process of rebuilding the Disk System Monitor affer running disk tests.

MINIMUM HARDWARE

PDP-8, 8/5, or 8/1 with 32K Disk or DECtape

OTHER PROGRAMS NEEDED

PDP-8 Disk System Builder (DEC-08-SBAB-PB)
SOURCE LANGUAGE

PALD or MACRO-8

STORAGE REQUIREMENT

0-1177

OPERATING INSTRUCTIONS

1. Punching the Contents of the Disk Onto Paper Tape

A. Determine how many blocks must be punched.

1. Use PIP to get a directory listing and determine the number of unused
blocks. '

2. For a one-disk system, the number of unused blocks subtracted from .3738
will give the number of blocks which must be punched. This number includes

the directory (blocks 177 thru 202).

3. For multiple~-disk or DECtape systems, it is necessar'y to have a knowledge
of the system directory. Refer to the DISK/DECtape Builder Manual
DEC-08-SBAB-D.

NOTE: If, for example, there were 304 unused (free) blocks, then it would be

necessary to punch 67 blocks—blocks 0 thru 62 and blocks 177 i'hn;.l 202 (the directory).

If, however, there were 150 unused blocks, it would only be nece;ss&y to punch blocks
0 thru 222, since this includes the directory blocks. ‘
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8. Load FAILSAFE, and start at location 200.

C. Indicate that information is to be dumped onto paper tape by typing "DUMP, " or
simply "D)". d .

D. Using the Teletype, enter the first and last block numbers to be punched—as the
information is requested. -

E. Repeat steps C and D to punch non-contiguous blocks.

Il. Verifying a Tape Which Has Been Punched

1.

V.

A. Remove the tape from the punch and place it in the paper tape reader.
B. Indicate that the tape is to be verified by typing "VERIFY)" or simply "W)".
C. Enterthe last block number on the tape. )

D. When the entire tape has been read, the program will type "TAPE VERIFIED". I
a checksum error occurs, the program will i

indicate the number of the last block which
_was read correctly. If there is no checksum but the block read from the tape does not

ip

correspond with the block on the disk, the program will type "ERROR IN BLOCK nnnn".

Reloading the Disk Using the Tape Punched by the PDP-8 FAlLSAFE Program

[
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A. The Disk 1/O Routine must be in core from locations 7600 o 7777. (It may be’
useful to punch a binary tape of the Disk 1/O Routine which could be loaded with a
bootstrap binary loader.) :

B. Load FAILSAFE and start at location 200.

C. Place the ;ra[ie which was previously punched by FAILSAFE in the reader.
D. Indicate that a i'cupe is to be loaded by typing "LOAD)" or simply "L}, '

E. Enter the lastblock number to be:loaded from the tape.

S

F. When the desired part of the tape has been loaded onto the é"sk‘," the program will -

type, "TAPE LOADED'". If there are more tapes, simply repeat steps C, D, and E.
it is possible to go to the system monitor at this point by typing a'lC. -

G. If a checksum error occurs, it is possible to reread the block in question by re-
spoving the tape from the reader and physically moving the tape backwards to the last
fecﬁon of leader-trailer code. Then type "R}" to reread the desired block from the
fape. ‘ '

{
| -
ing the Low-Speed Reader and Punch

A. It is possible to use PDP-8 FAILSAFE with the low=speed reader and punch by
changing the contents of lacations 176 and 177.



B. To use the low-speed reader, change the contents of location 1

|

77 to 0743.

C. To use the low-speed punch, change the contents of location 176 to 0633.

D. When using the low-speed reader, it is important to turn the rei:der off when-

ever the program begins typing a message. Failure to do so may result in having to
reload core. !

V. Tape Format

A.
3
C.
D.

E.

Leader-trailer (200) code.

Contents of a block which consists of 200 (octal) words in 6 bit
Block number —one 12-bit word in 6 bit binary form. -
Link number—one 12-bit word in 6 bit binary form.

Checksum—one 12-bit word in 6 bit binary form. The checksum
4096 (decimal) sum- of the 202 (octal) words = B through D above." [

F. The tape would appear as follows:

IQ——.-Confenfs of the Block_-———-—-h’

+

o

Block Nr

Link Nr

binary form.

is the modulp

Direction of Tape
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+PIP
*NPT~L

*TA=-S¢:

FB=0304 ' ;
|

NAME  TYPE BLK

&n

PIP .SYS (73 0023
EDIT.SYS ¢4) 2015
LDAD.SYS (@) 0903
+CNe s SYS (M) ARAS

%P T

L.NAD

*TN-P2

*

*NPT=1

ST=200 )

3 -
LOAD DIUMP NR VERIFY -=-D
ENTER FIRST BLOCK NR = @
ENTER LAST BRLOCKX NR =~ 62

LNAD DUMP OR VERIFY - 'D
FNTER IFIRST RLOCK NR o 177
ENTER LLAST BLOCK NR -ieme
LAAD DUMP QR VERIEY - |V
FNTER LAST BLOCK NR - 1202
CHFCK SUM ARTER BLNOCK NR AMAS

TYPE "R" TN RETRY, "S7 Tn RESTART - R

TAPF VERIFIEDND! !

LOAD DUMP NR VFRIFY =

[ —



+LOAD
*IN=Re
*.
*NPT-1

ST=200

T

LOAD DIMP OR VFRIFY =~ L
ENTER LAST BLOCK NR - 202

TAPE LNADED!
LOAD DIMP OR VERIFY =
*OPT=L

*IN=S:

"FR=2304

NAME  TYPE BLK"-

2D
PIP .SYS () 0023
FDIT.SYS (@) 0815
LNADLSYS (2) @An3
CD.eSYS () 2006

*0OPT~

.k
0

[FPU GRE

3
'
e et g
-
. B






"
w

*

DECUS Program Library Listing

8229
p2921
B232
@273
p224
8275
B296
a237
8219
@211

0212

B213
8214
A215
B216
2247
9222
0221
paz22
#2223
B224
B225
9226
n227
0239
3231
p232
2233
n234
8235
P236
A237
2242
n241
B242
B243
@244
A245
0246
n247
v2s59
2251
2292

4777
4776
1214
4775
1400
1604
7041
1374
7658
5305
1694

7841

1373
7650
5772
1624
7041

1371 .

7649

52¢€0.

4776

1230 .

4779
3245
4776
1209
4778
3343
1367
6@26
7299
1366

3242

4765
gi1a0
4764
nensd
52,103
1400
GoMp
74012

1245

3763

PDP-8 FAILSAFE

/SyMBOL DEFINITIONS

AX1=19
AX2=11%

BUFF=4140Y

READ=Z

SYSIg=7642

TEM1=1/74
TEM2=175
WRITE=D

/
#2929
BEGN

CHAR

DuMp,

pPLOT,

L,

JMS CRLF
JMS TMES
MSG2

JMS RMES
BUFFf .
TAD 1 '91
ClA

TAD ("L
SNA CLA
JMP { OAD
TAD 1 CHAR
ClA

TAU (nv
SNA CLA
JMP VRFY
TAD 1 CHAR
CIA

TAU ("D
SZA CLA
JMP BEGN
JMS TMES
MSG3

JMS ROCT
UCA N

JMS TMES
MSG1

JMS ROCT
DCA LB
TAUD (2029
PLS

CLA

Tald (122
UCA ,+2
JMS LDLP
1p¥

JMS SYSI0
READ

]

BubF

)

AL T

TAaU N

UCA AUFF+240

© /LOAD OR QUNPZ

DECUS No. 8-120
|

/PDP~8 FAILSAFE PROGRAM

/OR VERIFY? ..

]
}

/READ gLOQK N

}
/CORE LOC'N



$Hes3
2254
25
7255
w257
A2na
A2A1
agn
B2As
2414
A2HY
N2hhH
@az2s7
273
72271
n272
273
@274
BR75
B276
277
2309
3311
2332
D343
B3a4
a3as
23546
347
2312
fé11
312
2513
33514
83515
" B316
A317
s23
2321
D322
323
niz24
7325
B326
p$27
334
2331
B332
333
1334
N335
D336
2337
P340
#2341
03a2
2343
2344

1247
3762
1361
3334
1342

319

1419
2474
5261
3757
4756
n213
1439
1355
3242
2245
1245
7641
13723
779
5241
4755
7aee
5240
gl
Gpae
4776
126
4779
3383
6314
4754
1763
3326
13526
7241
1323
7710
5337
1762
3330
4764
BRE5
2030
l4ag
neTY
7422
1326
7341
1303
7640
5312
4777
4776
1244
4777
5298
AR

LP21»

LB
INDX,
LOAD?»

LPZ$1

BN

LiNs

EnOp,

CKSM,
/

Tal L

UCA BUFF+241
TALD (=232
JCA TNDX

TaD (BUFF=1
JLA # AX]
TaD 1 AX1
IS4 INDX

JMP LR34

UCA BUFF+29¥2
JMS PBIN

203

BUfFF

TAD (14

"UCA PLOT+1

15¢ y
TAD N
CIA

TaD LB
SMA CLA
JMP PLOT
JMS LOLP
49

JMP BEGN

& &

JMS TMES

- MSG1

JMS ROCT

DCA |.B

RFC

JMS LOOK

TAD BUFF+2082
UCA BN

JAD BN

CIA
Tab (B

~ SPA CLA

JMP ENDP

TAD BUFF+201
UGA LN

JMS 1 (sYS10
WRITE

/COMPUTE CHECKSUM -

H

JREAD UNE BLOGK FROM THE TAPE

/1S TH1IS BLOCK NR OK?

¢ /BLOCK NUMBER

Byff

5 /LINK NUMBER o

HLT

TAUD BN
ClA

TAU LB
SZA CLA
JHP [[0AD+5
JMS CRLF
WMS THES
MsG4

JMS CRLF
JMP BEGN
)

e



2354
D355
2356
AIB7
23R4
2361
2862
D863
N354
D345
1366
5367
n379
0371
0372
@373
2874
2375
2376
2377

1055
2014
2462
1602
1377
7576
1641
1600
7642
@517
“128
8200
2641
2304
1000
8326
8314
e7e4
26170
2531
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A4
N4a1
H44a2
N4a3
424
H4a5
240
D4AT7
n419
w411
@412
8413
0414
1415
8416
417
3420
8421
naz2
P423
424
3425
B426
427
8430
9431
432
B433
N434
B435
236
B437

p44g
" ga4l
0442
72443
2444
2445
2446
0447
3450
8451
2452
7453
2454
6455
2456
@457
460
G461

“P462
2463
B464
B465
3466
B467

2pNo
1650
2200
7041
3337
7248
lecd
22%@
Sele
1377
3216
4577
1376
7459
5213
1375
7126
70086
7066
3174
4577
1174
3410
1374
3216
2337
5213
4577
1376
76449
5233
5610

poeg
6011

. 5246

3261
6016
5640
3262
2261
5241
4331
4773
1253
1772
4771
4331
7402
5775
epnd

Bo0o8
1662
2262
7841
3337
7049

#BEGN+2Y1
RBLiN ©
TAD
I1s#
CiA
DCA
CmA
TAD [ RBIN

154 RBIN

UCA AX1

TAD (JMP LPO4
DCA SWHH

JMS 1 [PTRI

TAD "QQM

SNA

JMP PB4

TAD (202

CLL RTL

Rl

RTL

UCA TEM1

JMS 1 [PTRI

TAD TEM1

UCA 1 AX1

TAUD (JMP 1 RBIN
UCA SWHH

IS¥ KNDX

JMP L PO4

JMS 1 [PTRI

TAD (=200

SZA CLA

JMP 3

WJMP. 1 RBIN

I RBIN
RBIN

KNDX

LP24.

SWHH

PTR]. 7]

RSF

JMP WALT
UCA PTRF
RRB RFC
JMp 1 pTRI
OCA PBIN
ISZ2 PTRF
JMP PTRI#*1
JMS CRLF
JMS TMES
MSGS

TAD BN

JMS TOCT
JMS CRLF
HLT

JMP BEGN
PTRF» v

WALT

PBIN, ]
TaD
1s?
C1A
DCA KNDX
CMA

1 PBIN
PBIN

/SPECIAL BINARY LOADER
7CALL AS FOLLOWS. .
/ JMS RBIN

/ N (N = NR OF 127817 WORDS)
/ LoC (LOC = BUFFER AUDDRESS)

/H1=SPEED READER ROUTJNE

/SET READER FLAG

/SPECIAL BINARY PUNCH ROUTINE
/CALL AS FOLLOWS s

/2 JHS PBIN . .
/ N (N = NR OF 12-BIT WOQORDS)

Y
o

()



. anl

n470
3471
8472
2473
0474
475
h476
a477
@549
as5a1
7502
A543
A5114
As5ES
5116
4547
a519

#511
B512
2513
8514
€515
516

@517
8528

.8521

8522
#8523
2524
8525
n526
8527
B5309

A531
P532
2533
8534
8535
8536

B537

8549
P541
2542
#3543
2544
#3545
8546
2547
550
3551
0552
p583
o554
555
@556

1662
2262

3010

1418
3174
1174
7012
7012
7912
w379

. 4576

1174
n378
4576
2337
5273
5662

opep
6821
5312
6026
7200
5711

0020
1717
2317
7841
3337
1375
4576
2337
5324
5717

geng
1367
4766
1365
4766
5731

240

BBoo
4773
1272
1772
4771
4331
4773
1307
4764
1624
1751
7041
1363
7640
5775

TAD
1SZ
UCA
LPP5, TAD
UCA
TAD
RTR
HTR
RTR
AND
WMS
TAU
ANp
JMS
1s#?
JMP
JMP

PTPO» )
PsF
JInp
PLS
CLA
JMP

LOLP, [
TAD
182
CIA
DcA
TAD
JMS
1s#
JMP
WMP

CRLF» 4
TAD
JMS
TAD
WMS
JMP

KNDX . ("]

ERR1 7]
JIMS

MSGe

TAD

JMS

JMS
JMS

MSG7

JMS

I PBIN

PBIN

AX4

I AX1
TEML
TEM1

(77

I CPTPO
TEM1
(77

I [PTPO
KNDX
LPB5

1 PBIN

|-1
I PTPO

I LDLP
LDLP

KNDX
(200

1 LPTPO
KNDX
y=3

I LOLP

(215
TTYO
(212
TTYOD
I CRLF

TMES

BN

TOCT
CRLF
TMES

RMES

BUFF+204

TAD
ClA
TAL
SZA
JMP

I Q-i
("R'
CLA
REGN

5

J LOC  (LOC = BUFFER ADDRESS)

/H1=SPEED PUNCH ROUTINE

%
v

/LEADER-TRAILER PUNCH ROUTINE

/CHECKSUM ERROR ON READ

/RESTART

— JEESIRRE UV SN S Y S S E L S



#5557
~Hh6Y

%263
D564
A565
D66
2567
#5790
8571
@572
8573
2574
2575
ns5706
@577

6214
5743

322
nw7i4
2212
7633
w215
277
1129
%326
Peng
5600
a209
7608
5213

i

RFC
JMP

PAGE

I ERR1

/RETRY



a6ny
1Y
@602
0603
N @604
765
D616
2607
2613
9611
612
2613
0614
7615
7616

617

3622
h621
B622
B623
ho24
@625
8626
8627
@632
P631
@632

-/ 0633

B634
8635
B636
8637
n642

6414
2642
0643
0644
0645
0646
0647
2650
2651
2652
B653
2654
B655
8656
7657
2663
661
0662

U/ 2663

p664
NO6S
P6656

GZRed
16048
220D
3217
1617
7112
7412
7012
4229
56ud
1617
2217
4220
56C0
5204
2000

a0
w377
7450
5620
1376
7510
1375
1374
4233
2220
5620

2029
6846
6041
5235
72690
5633

2200
3174
3175
1373
3255
4304
1409

7240

1247
3019
1410
7450
5309
1372
7514
5320
1371
7500
5348
1370
1175
3174

*BEGN+43Y

THES,

LPi8q

POIN»
OTCH»

TTYO.,

ROCT»

LPRB7,

SWHP,

)

TAUD
is?
DCA
TAD
CLL
RTR

I TMES
TMES
POIN
I POIN
RTR

RTR .

JMS

“JMP

Tab
1S#
JMS
JMP
JMP
1}

Y

AND
SNA
JMP
TAD
SpPA
TAD
TAD
JMS
Isz
JMP

9

TLS
TSF
JMP
CLA
JMP

1}
DCA
OCA
TAD
cA
JMS
BUFF
CMA
TAD
VCA
TAD
SNA
JMP
TAD
SpA
WYMP
TAD
SMA
MP
AD
TAD
DCA

OTCH
I TMES
I POIN
POIN
0TCH

I TMES
LP@8

I TTYO

TEM1
TEM2
{JMP QUES
SWHP
RMES

' "2
AX1
I AX1

QUES
(=260

QUES
(=19

QUES
(10

TEMZ2
TEM1

/MESSAGE TYPEQUT ROUTINE

JCHARACTER TYPEQUT ROUTINE

/END OF LIST?
/YES

/OCTAL READ=IN ROUTINE




3667
26772
n671
ne72
4673
674
2675
ne76
ner7
arad
2701
a722
w7a3

a7a4
B7¢25
706
Araz
A714
2711
W7112
2713
3714
B745
#4715
717

27208

8721
27222
@723
8724

8725,

8726
2727
3730
8731
8732
2733
B8734
0735
B736
0737
8740
B741
8742

3’43
0744
@745
9740
4747
2754
A751
NP
n753

2756
v157
AT &D
Br761

1174
7164
7016
3175
1367
3255
5253
1174
5641
1366
4233
4765
5242

ne5na
6932
7040
1704
2374
3910
4343
3174
1174
1364
7652
5335
1174
4233
1174
1363
7653
5331
1174
34192
5312
3410
1362
4233
57¢4
1361
4233
7940
1010
$p13
5312

feid
H831
5344
6836
1360
7450
&7%7
13506
5743

n2+3
769
7575
n334

BYP2,

QUES,

RMES

LP@6 s

BYPG.,

RBOT»

TTY].

TAD
CLL
RTL
DCA
TAD
UCA
JMP
Tau
JMP
TAU
JMS
JMS
JMP

Kge
CqA
Tab
I1s2
OCA
JMS
DCA
TAD
TAD
SNA
JMP
Tab
JMS
TAD
TAD
SyA
JMP
TAD
UCA-
JMP
ucaA
TAD
JMS
JIMP
Tal
JMS

LA

1AD
DCA
P

[

KSH
JmP
KRB
TAD
SnA
JWP
TAD
JuP

TEM1
RAL

TEM2

(JMP BYP2
SWHP

L.Pa@7

TEML

I ROCT
("2

TTYD

CRLF
ROCT+1

/MESSAGE READ-IN ROUTNE

1 RMES

RMES

AX1

TTYI

TEM1

TEM1

(=377

cLA

RBOT

TEM1

TTYO

TEMY

(=215

CLA

BYP2

TEM1L

I AX1 . )
LP26

1 Ax1

(212

TTYO

I RMES

("\ . .
TTYO . “

AX1
AX1
LPye6

/TELETYPE INPUT RQUTINE

g-l

(-223
/13 1T A G2
I (7504
(233
I 11yl



8762
D7hAS
D764
276%
D760
D747
a77d-
27714
Ba7r72
2773
@ar74
Q775
D776
@777

w212
7563
74611
A531
w277
5276
nNYLY
7770
7520
5300
n24p
pi1d0
7748
@77

PAGE



1299
1231
1492
1493
1444
1495
1236
1wz
1419
1011
1912
1013
1414
1415
1916
1417
19249
1421
1822
19823
1324
13925
1920
1927
1434
1831
1832
1833
1334

1435

10386

1837

144

1941

1942

1443

1d44

1845

1346

} 1p4a7
; 1454
1451
1952

1953

. 1954

1855
14955
1957
14643
1461
1662
1963
11464
1865
1¥éo
1367
19724

#BEGN+6QY

4777
1208
47756
3775
6014
4255
1774
3214
1214
3773
4772
PR3
ppng
2009
aAgry
7492
1371
3019
1379
3011
1367
3254
1419
7841
1411
7648
5301
2254
5226
1216
7041
1766
7648
5321
1775
7841
1214
7710
5205
4765
4777
1332
4765
5764

VRFY,

BLK,

LK

2003  1IX.

agap
601

4763
203
1440
1362
3254
1371
3010
3761
1410
2254

LLOOK

LP@2;

JMS

MSG1

JMS
UCA
R¥C
JMS
TAD
OCcA
TAD
OcA
JMS
READ
4

B, FF
wU

HLT
Tab
UCA
TAE
%o
DCA
Tab
GlA
TAD
SZA
JMP
182
JMP
TAD
ClA
TAD
SZA
JUP
TAD

CIA "

TaD
SPA
JMP
Jis
JMS

MsGg

JMS
JMP
¥

]
RFC
JME
203
BUFF
TaD
DCA
Tab
DCA
DCA
1A0
1s#

TMES

ROCT
LB

LOOK
BUFF+200
BLK

BLK

BN

1 (SysSlD

+400

(BUFF=1
AX1
(gUFF+377
AX2

(=200

X

I AX1

I AX2
CLA
ERR?2
1X
y ™6
LNK

BUFF+201
CLA

ERR2
LB,

BLK
CLA
VRFY+5

CRLF

TMES

CRLF
BEGN

RBIN

(~202
IX
(BUFF=1
AX1
CKSM

I AX1
IX

/TAPE VERIFICATION ROUTINE

/READ ONE BLOGK FROM THE TAPE

/WAS THIS THE LAST BLOCK?

/TAPE VERIFIED!

10 -
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1271

1972
1873
1974
1475
1476
1477
114.}

1191
1142
1103
1144
1145
1196
1107
11140
1111
1112
11138
1114
111%

1110

1117

1129
1123
1122
1123
1124
1125
1126
1127
1134
1131
1132
1133
1134
1135
1136
1137

1151
1152
11593

1154

1155
1156
1157
1164
1161
1162
1163
1164
1165
1166
1167
117a@
1171
1172

5267
7841
17689
76590
5362
4757
5256
5655

4777
1342
1214
4320
4765
4777
1327
4756
1604
1711
7941
1355
7640
5764
5204

000
7104
3174
1354
3175
1174
7886
7084
3174
1174
8353
1352
4751
2175
5325
5728

B633

0269
ooo7

7774
B322
e724
¥549
1602
B344
7576
paco
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