


`i
&'

•f,

./

RE

EEEE

DECUS  Program  Librciry Write-.irp

•  DISKroEctape  FAILSAFE

ABSTRACT

DECUS  No.   8-120

This program wil I  punch the  contents of the disk  (or DEctape)  onto  paper  rape which then  can
be  loaded back onto the disk  using  the same  program.    The  paper tape  is  punched  in  2008 Word
blocks  in  binary  format,  with a  checksum  for  each  block.    FAILSAFE  simpli

process of rebuilding  the  D.isk  System  Monitor after  running  disk  test.s.

MINIMUM  HARDWARE

PDP-8,  8/S,  or 8/I 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  -I 177

OPERATING  INSTRUCTIONS

I.     Punchir,g 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 nun
blocks,

2.    For a one-disk  system,  the  number of unused  blocks sub
will  give  the  number of blocks which must be  punchec].
the directory  (blocks  177  thru  202).

3.    For inultiple-disk or DEctape  systems,  it  is necessciry I

ies and speeds the

of unused

racfred  from  3738
s number  includes

have a knowledge
of the, system  directory.    Refer  fo the  DISK/D.Ectape  Build  r Manual
DEC-08-SBAB-D.

NOTE:    lf,  for example,  there were  304 unused  (free) blocks,  the
necessary t'o  punch 67 blocks~blocks 0 thru 62 and blocks  177 th

it would be
202 (the directory).

lf,   however,  there were  150 unused blocks,   if would only be  necessary  to  punch  b.locks
0 +hru  222,   since  this  includes +he directory blocks.

`='.'*``.



a.    Locid  FAILSAFE,   and  stai.t  at  locaticjn  200.

Co    Indicate  that .i;formation  is to be dumped  onto  paper tape  by  typing "D.UMP}"  or
simp,.y  " D)" .

D.    Using  the Teletype,  enter  the first and  last block  n.umbers to be  punched-as the
informcltion  is  reque`sted.

E.    Repeat  siep5 C  clnd  D  to  punch  non-cont:gu6us blocks.

a Tape11.     Verify Which  Has Been  Punched

A.    Remove the tape from  the  puhch and  place it in  the  paper tape reader.

a.    I.ndicate  that  th.e` tape  is to be  veflf:ed  by typ:ng  "VERIFY}"  .or simply ''V}' .

C.    Enter.the  last block  number on  the  tape..

D.    When  the  entire. tape  has been  read,  the  program w"I  type  "TAPE  VERIFIED" .  .`lf
I      I  --.------ ^--.Iiri'    +ha  nmnmm win  indicate the number of the  lasfblock Wh:Cha  checksum  error occ.ur;,  the  program will  indicate the number ot the  iQs

• wcis read  correctly.    If there  is no  checksum  but .the block  read  from  the
correspond with the block on  the  disk,  the  program wiH  type ''ERROR  IN

Ill.    Reloading the  Disk Using the Punched  by

lv.

the  PDP-8  FAILSAFE

tape does not
BLOCK  nnnn"

Program

A.   The  Disk  I/0  Routine must be  in  core  from  locations 7600to 7777.    (H may be.
useful  ro  punch d binary tape of the  Disk  I/a  Rourine which could be  loaqed Withi Ci
bootstrap binary  loader.)                                                                                                          .I                j

8®    Load  FAILSAFE  and  start  at  location  200.

C.    Place the tab:e which was previously punched by FAllsAFE  ip the readeh

DLndicatethafaiapeistobe  lo:dedbytyping"LOAD}"  or.s;mp.Iy"L}".  '         .       :

E.    Enterthe.last:block  numbertobe.loaded  from  thetape.      ..       +
•+

F.   When the desired  part of the  tape  has been  loadea  onto the disk.,. the  program will

fi:,:,sTsfbi::oogAODtEODt,.I:.sylsft::eLeo:;:o:::eti:sp;:,insti:(;,Yyrp:::a:ftce.pslcItandE.

lf a  checksum  error occurs,  it  is  possible  to  reread  the  blo;k  ih question  by  re~--             _,           .                  ,            I   I--_-__I_   I,-LL^   `t~|r  a  cnecKsurTi  t=i]|JI   uuuuio,   ..   ~  r ---.-----,-

ying  the  tape from the  reader and  phys:caHy moving the  tape backwards to the  last
ction  of leader-trailer code.    Then  type  "R}"  to reread  the d:sired block from  the

Pe

Low-Speed Reader and  Punch

1'

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

2
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8.    To use the  low-;peed reader,  change  the  contents of location

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

D.    When  using the  low-sp.eed  reader,  it  is  important to turn  the
ever the  program  begins typing a  message.    Failure  to do so may r
reload  core.

V.    TapeFomat

A.    Leader-trailer  (200)  code.

8.    Contents of a block which  cc;nsists of 200 (octal)  words in  6 bit

C.    Block number-one  12-bit word  in 6 bit binary form.

D.    L:nk  numberTone  12-bit word  in  6 bit binc]ry form.

E.    Checksum-orie  12-bit word  in  6 bit binary form.   The  checks

``_.

'-I

0743.

0633.

off when-
inlavingto

binary f orm .

Urn

Zbg6-{d-e-c-i-rii=-I)  sJin. of the  202  (octal)  words  -a  through  D  above. .  i

F.    The  tape would cippear as follows:

is the module
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•PIP
•J: ® P T - I-
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FB=@3©4

NAME        TYPE:               BLK

3r)
plp    .SYS    (,.@'     ®®23
EDIT..C:YS    (.qlj)     9®15

LO.AD.sys    t®.   .®©®a..
•CD.®SYS    Cfl)     flflq6

* r) P T-
'-,, A r)

* I ap - R i
*
* r) P I- I
S1`=290
t,
L.?.AD    DIJMP    r]R    VE:RIFY.   =-D
E.`!TEFi    F.IRST   BLOck    \IR`-{    fl
ENTER.   Lf`ST    RL0f,.K    NR    -i62

LnAD   r),Llitip   oP    VERI.r¥    -P
I:.t`lTF.R   IFIRST    PLOC}<   .NR.i     177
E`lTfIR   I.A.qT   BLOCK   .VR   -

Lr)AD    DIJt.1P    r)R    VERIFY    -

!2 fie

E'VTER    LA.ST    BLOCK    NR    -12fl2
r,LiFCKslj.v!    A.FTFR    BLr)a,'<    .VR   nqa5
TY.PE:    ''F?''    Tr)    RETPY,     ''S'}    Tr)    RF.START    -    .a.

TAPF.    vF:I?|F.I  Ert!                             I

i.ilc}n    riljiMp    r}R    vFR[Fy    -

4
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LOAD
*IN-R:
*.
*r)PT-I
ST=?-g®
tt
LOAr)    I)LIMp   nR    \JFR[Fy    i    L
I:NTER   LAST    BLOCK    I`!R    -    P@2

TAPE   LilADE:D!

LOAD    rtl.J,`ip   oR    vF:RtF.y    -
.PIP
*OpT-L     I

*tN-S=

'FB=83@4

NAME       TYPE               BLK..

8D
PIP,
FDI T.
L r) A D ,

CD,  .

*OPT-
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DECUS  Pr ram Librclry Listing

© 2 i! ®
02®1
fl 2 .'J 2
0 2 .3 3
© 2 .L7 4

92¢5
92®6
9 2 .a 7
a 2 1 21
8211
Q' 2 1 2 .
9213
0214
0215
9216
¢217
©228
©221
ty 2 2 2
fl 2 2 3
©224
9225
©226
@227
©238
S`2.31
0232
j' 2 .3 3
fl 2 3 4
®235
©236
fl 2 3 7
© 2 4 !21

0241
0242
8245
®244
0245
©246
£J 2 4 7
825®
•7) 2 5 1

I) 2 5 2

PDP-8 FAILSAFE

/syMBOL    l]EriNIT|ONs
AX1=18
AX2=11

a U [- F' = 1 4 0 0
R I A 'J = 3
Sys|o=7642
TEM1=1/4
T E. M 2 = 1 7 5
WRITL=5

/
+28©
BEGN.           JMS    Calf

JMS    TMES
MSG2
JMS    RMES

CHARi            8uFF          .
TAP,
GIA

TAB     (,'L
SNA     CLA

JMP   -LOAD
TAB     I     CHAP
CIA

TAl'
SNA

JMP
TAB

CIA
TAl)     (,'D
SEA    CLA
JMP    BEGN

DUMpi             JMS    TMES
MSG3

JMS    ROOT
UCAN

Jris    TMES
Msbl
JMS    ROOT`             L)cA     LB

TAU     (2P®
PLS
L`LA

TAl)

l]CA
PLOT,            JMS

1@D
JMS    sYslo

•          r(EAD

N,IA

Burr
L,4

rlLT

'Al)     N
L)cA    FiuFF+24a

No.  8-120

/POP-8   FAI|LSAFE   :R?GB:M

/LOAD    0R'   BUMP

/OR    VER]F

/ it E A a

/ C 0 f' E

?_.

.           -     J~*



¢253       1247
@254        `3762
S}235        1361.
':'255        33```i4

(A?5,        1j4L1
•!26.4         11,;..:.1,£'

;./!2,41         141.6

£!.212        ,3:'4

I.?2.6.5        5261
i4.264         i/L7

il2.(,r>        47.-}6
(J1266        i',2..'3

@267         14...'iB
rl27.-¢        1355

fl27|      5242
i?272       2245
9273       1245
8`274        7841
8275      1393
qJ'276      77`.:.8
©277       5241
r.15:,l'4       4765
`£3.,1        ?,848i

aj$2      52Lh8
$5ta5         fac`;.`fg

85.i„4        ¢}©SC
¢3ca5       4776
851.`46       1.2ac
B3i2}7         477©
9310       33`q3
gil-1      6gi4
9]312       4754
'4jl3      1763
{!514       3326
®515       1§26
fl516       7941
fi517.       13£3
'Jj2.8       771®
%.321       ,5357
9322      '1762
E523       333©
E524       4764
#525       80'±:5
%5?a        8g'..?a

qJ5`tl
% i 5 ,a
:4331       74$2
(b5.32        1326
95`33       7®41
W334        13'il3
fl3j5       7648
9336       5312
fb5SJ      47 7 7
0348       47.76
L*J41        1244
ca342        4777
%545        523@
ff344        ¢©?P

.\

L P :`1. 1  '

LB,
I  NDX  p

LOAD,

|P83,

A,)     ,.
L)CA     B\JFF+2£jl
'Al)     (-2'J2
!JCA      INDX

TAl]      (B`ir~F-1

JLA     ¥     Axl

lA'U     I     Axl

lsf    lNDx
Jr'P    I..P.11
lJCA     i3UFF+2*j2

JMS    PBIN
2®j
a u I- F
IAL)      (14

lJCA     PLOT+1

ls£N
TADN

CIA-

1AL)     LB

SMA     CLA

JMtJ     PLOT
JMS    LPL`P
4@

JMP     BEGN

t)
•'J

J„S    TMES
MSGI

JMS    FiocT
I)CA    LB

RFC
JMS    LOOK
TAl)    BUFF+20g
UCA     BN

`TAD     BN
CIA

TAB     LB
SpA     CLA
Jr'P    ENOP
TA0    BUFF.+291

/COMPUTE     CHECKSUH

/r{EAD    ONE    BLOCK    FROM     THE    TAPE

/ls    THIS    BLOCK    NR    0K?

UGA     LN
JMS    I     (sysI0
WR  I  TE

a                           /BLOCK    NUMBER
BUFF

'J                           /LINK    h!uMBER

HLT
TAP     BN
CllA

TAl)    18
SEA    CLA
JHP    LOAD+5

[N0p,            JMS    Cr}LF
JMS    THIS
MSG4
JMS    CRLF
JMP    BECN

1; t( S M  ,

/

BE
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PAGE

®j54       1@55
0555       ®814
2]j56       ©462
a.j5-/       16L12
`436i4       1377

g.3fil       7576
'2)562        1'6111
•Z563        16©0

onj64       7642
®j65       @517
£1566        qu,12g
BJ67        92L]B
©570        2)641
@57i       a384
¢572        1®.0®
4]573       9326
gJ74      ¢314
9575       fa7e.4
8576       ©6F0
9577       fl531



I,

•214'J¢         S©rao

i)4.LIL        16!JB
?'4il2       22q@
i-]4i713         7841

{14..44        3337
il4.:15         7@4@

-,'4'lo         I.6t:!@'
!44+n7         22F.®

W418       3¢:lil
el4ii      1377
C4|2       3216
8413       457-/

0414       1376
¢415       7458
0416      5213
0417       1375
04'28       71©6
9421       7®86
fl422        7@E6
ca425       3i7q
4]424       4577
fl425        11.74
8426       3418
@42.7        1374
9439      3216
©431       2337
0452      5213
¢43,3      4577
fl434       1376
a435      7649
8436      5233
8437      568g

fl44g       Egog
9441      6011
©442    .  5246
8443       3261
8444      6916
8445      5648
©446       3262
©447       2261
@459       5241
@45|       4331
$452      4773
©453       1253
@454       1772
9455       4771
9456       4,331
@457       7402
8460      5775
8461        @©qg

•©462        ©©©8

@463       1662
©464       2262
®465       7941
%466       33'57
9467      7948

#8EGN+2gIA

aB I.lN r           k'
|Al)     I     RBIN
IS±     RBIN
L-lA

L)CA      KNDX
-CMA

Lpa4,

S W rl H ,

/
PTB I  '

WAIT,

PTRF ,
/
PBIN,

TA0      I      F3BIN

ls£    RBIN
UCA     AXI

TAL)     (JMP     LP04
DCA     SwlHH

Jpr!S     I     [PTRl
'Al)     (.2@„
SNA

JMP    LP@4
1AO     (2©8
CLL    RTL
RTL
RTL

l)CA     TEMI

JMS     I     [PTR]
TAP    TEMl
l)CA-     I      AX1

1Al)      (JMP     I      F3B|N

l)CA     SWHH

's-I    KNOX
JMP    LP©4
JMS
TAD

S2A
JMP    '.3
JMP.I     RBIN

P
H

BECN
P

„
TAD     I     PBIN
ISZ    PBIN
CIA

I)CA     KNOX
L'MA

4

RE

/SPEC:[AL     BINAPY     LOAOEf{                                       '

/CALL    AS    FOLLOWS...

/    JMS    RBIN
/    N                   (N    =NR    0F12-BIT    WORDS)
/    LoC            (LOG    =    BUFFER    AuORESS)

/H|-SPEED    READER    ROUTINE

/SET    READER    FLAG

/SPEt;|AL    BINARY    PuNCH    ROUTINE

/GALL     AS     FOLLOwsi!!         `

/    JHS    PBIN
/    N                   {N    a    NR    0F.12-BIT    WORDS)



u

"RE

fl470       1662
9471      2262
©472       .3©1©
8473       141C
0474       3174
fl475       1174
fl476       7812
fl477       7©12
fl5..Ira        7812
'J5'?1       0578
fl5tn2    .   4576
fl5lJ5       1174
%5(44        fl37g
a5fz!5        4576
85}]6       2337
'd597      5273

fl51b       5662

LP85,

®517
@52¢
©521
8522
@523
9524
8525
05?6
©527
0530

8531
fl 5 3 2
9535
@534
©535
®536

©537       88#.0

8548      0000
9541      4773
8542      1272
9543      1772
E544       4771
Zj545       4331
4]546       4775
9547       1507
fl550       4764
9551      16tl4
f)552       1751
fl553       7®41
fl554       1566
®555       764®
9556      5775

T AD PBIN
IS£    PBIN
UCA    .AXI

TAl)     I     Axl
l)CA     TEM1

TEM1

(77
I     [PTPO

1)     TEMI

u(77
S     I     EPTPO
£     KNDX

P    LP©5
P     I     PBIN

0
PsL-
JMP    ,-1
PLS
CLA

JMP    I    PTP0

0
TAB     I     LDLP
lsE    LDLP
CIA

DCA     KNDX

TAB     (28©
JMS     I     EPTP0
lsE    KNDX
JMP    '-3
JMP     I     LOLP

d
TAD     (215
JMS`    TTY0
T.AD     (212
JMS    TTY0
JMP     I     CFiLF

0

„
JMS     TMES
MSG6
TAL)      BN

JMS     TOCT
JMS  .  CRLF

JMS     TMES
MSG7

JMS     RMES
8 U F. F + 2 fl 4
TAU     I      '-1
CIA

'Au     ("R'
SEA     CLA

JMP     BEG,V

5

/LOG tLOG    =    BUF.rER    AD0REss)

/HI-SPEED    PuNCH    ROUTINE

\

/LEADEB-TRAILER    PuNCH    ROUTINE

/L`HECKSuM     EFiROR.    ON    READ

/RESTART



L

EE

-

£i557       6cat4
•/-.5f`$         574'.Z

`?ij63       f'.322

il+ 564          i.17!.14
•7j565        i^212

•i)566       P,63j
ca567        @215
rir5]rb      Tiqj]7
8571       112`D
8572       ¢.326
®573       fl6q8
©574       56fj©
9575        fi26i®
'Z157o        76f:)0

ff577       5213

Hrc
JMP     I     ERR1

PAGE

/HETRY



fl6„,a       ¢@i:,Z
®6W1        16(:is
tl6tj2       22Fa
ei6i43       3217
©6i]4       1617
ifl6F5       7112

W6}.16        7ijl2

©6$7       7812
fl6i.a       422¢
©6ii        56.L.ta
¢61.2       1617
9613       2217
@614       4228
9615      5688
©616       52fl4
8617.     ®8Ln©

9641       ©888
9642      3174
0643      3175
9644      1373
0645      3255
8646      4384
0647      1488
®65©        7@4®
965|      1247
¢652       3®18
9653       1418
96i54       745©
©655       5308
@656       1372
0657       751¢
9668       539®
@661       1371
8662       75EO
@6,63        53ra®
D664       1378
®665       1175
8666       3174

#BEGN+4$O
T'rlEs,           0

TAL}      I      TMES

IS2    TMES
l)CA    P0lN

LP"8i            TAP     I     P0|N
GLL     RTR
HTH

HIH.

JMS     OTCH

JM.P     I     TMES
TAl)     I     P0IN
IS£    P0IN
JMS     OTCH

IMP     I     TMES
JMP    LP©8
¢

u
AND     (77

SNA

IMP     I     0TCH
TAD     (.4®
SpA
TAB    (log
TAB     (248

JMS    TTY0
lsE    OTCH
IMP     I     OTCH

8
TLS
TSF

JMP    ,-1

:#   I.   TTYo

I)GA

LP87,            TAl)
SNA

swHp,            JMP
TAP

OUES

/MESSAGE    TYPE0uT    ROUTINE

/CHARACTER     TYPEOUT    ROUTINE

/ENL)    OF    LIST?
/YES

3

.

tocTAL    READ.I,N    ROu'rlNE



/MESSAGE    READ-IN    FiouT8NE

/TELETYPE     INPUT     ROUTINE

/ls     IT    A    ?C?

-`u

EE

TEM2

(JMP     BYP2
SWHP

LP¢7
TEMI
I     POCT
(''?

JMS     TTY0
J!is    CRL[.
JMP    ROCT+1

®-1

(-?33

I      (,,76'd4i
(2$5
I      TTYl

8

/
TTY  I  ,

gil 6 6 7

a a 7 '4
id 6 7 1
'' 6 7 2
„ 6 7 .3
;? 6 7 4
:I 6 7 5
¢' 6 7 6
rA 67 7
r^ 1 i,A a

F, 7 :¢ i
q`7 r[.2.
¢ 7 fl 3

fl -, a 4
'd 7 'J 5
rb 1 ql 6
7J i a7
a71d
8711
r„ , 1 2
9713
•Z 7 1 4
•a 7 1 5
•Z 7 1 6
rdrl LJ
fl 7 2 8
¢721
8722
a 7 2_ 3
9724
®J25
rb7 26
ZI 7 2 7
©73@
©731
8 ', 3 2
®735
8734
®735
ca 7 3 6
®731
a , 4 !}

ENEHi

43         fl@.ia

744         fiQ}3.1
745       5344
74o       6¢36

9747        ]361'
%,54         74b@
'a75i      57b/
aJ'b2       i35ci
@75,i        5745

:a756        w2`.:'3
i47C,i       16'.:a
:^76:-a     75]b
i'761        W3`14



RE

``.

PACE

@,62        I,212
b7Fi.5      75b3
%,64         74[-:1
:d765        %531
{h7f>o      .aTi7
•{v^j^76|      5T]6

:7'-,7J.        ,wh¢1®

qJ17L     77lrd
fl772        75.2®
2'',7j       5308
9774       fl24B
©775        ©1®©
qjl76     714rb
rb77''       qJqJ||



1d98       4777
1iarai       12®8
ibra2       4776
1`4.ilj       `3775
1-Jfl4        6©14
1¢'fl5       4255
1.3@b        1774
irdi;17        3214
1'41`J       1214
1¢11       3773
1¢12       4772
1Blj       Ofl©3
1dl4        0qlfrJ8
1di.5       2BEg
1„10       flgp8
1dl7       74fl2
1¢2.i      1371
1`d21       381@
1id22       1579
iia23      3@ii
ld24      1367
ia25      3254
182.a       1419
1927       7B41•1#5{]       1411

1#31      7649
1032      539.,1
1833      2254
1¢34      5226
1H35       1216
1036       7@41
1®37       1,766
104il      764$
1¢41       53%1
1942      1775
1445       7.841
1d44       12tl4
1845       77'1®
1fl46       52($5
1©47       4765
1#5.,j       4777
1'451,      13'32
1'452      4765
185j      5764
1.d5,1         %B(.'g

1955
1$56
185,
1 '4 6 a
14J6..i
|U62
11 9 6 i

1 ¢ 6 ,4
1¢65
1 id 6 a
1 2J 6 ,
1 rz' 7 ..I

*BEGN+694
Vi{,rv.            JMS    TMES

MSGI
JMS    POCT
L)CA     LB

Rr-C

JMS     LOOK

TAB     BUF.F+2%©
OGA     BLK

TAD     BLK
0cA     BN
JMS    I     (sys]O
HEAD

BLK,                b

LNK'

( 8 I I F' F - 1
X1

X
T`Al)     I     Axl
b-lA
TAB     I     AX2

SEA     CLA
JMP    ERR'2
ls£    IX
JHP   r.6
TAB     LNK
CIA

TAL)    BUFF.+2PI
SEA     CLA

Jllp    ERR2
TAB     LB'   `
C  I  A`   `l

TAD     BLK
Sp.A     CLA
JMP    VRFY+5
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