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DECSYSTEM10-PDP-8 DATA TRANSMISSION VIA DECTAPE

L. W. Gilley

ABSTRACT

DT8RW is a Decsysteml0 Assembly Language program
which will transmit binary data between a standard formatted
PDP-8 Dectape and the user's disk area on the DecsystemlO,
with certain restrictions. Options permit choice of read
or write, choice of the number of Dectape blocks to be
read or read to a user-specified EOF mark, and choice
of starting block number other than 0, which is not
permitted.

I. PROGRAM DESCRIPTION

A DecsystemlQ Assembly Language routine, DT8RW, has been developed
which will transmit data between a user's disk area and a standard
formatted PDP-8 Dectape (in or out), with certain restrictions.

The standard format for a PDP-8 Dectape has 129 12-bit bytes
(words) per block, a block being 43 DecsystemlQ words. Most standard
PDP-8 handlers utilize only the first 128 bytes of the block, corresponding
to one ''page" of core, and read and write sequentially forward starting
at a designated block number, which includes block 0. DT8RW transmits
data using the dump mode of the IN and OUT UUO's which permits
control of the number of bytes (words) transmitted. The program is
designed so that on input DT8RW reads a maximum of 43 DecsystemlO words
(129 12-bit bytes) per block but transfers only the first 128 12-bit
bytes to a disk output buffer. If possible DT8RW assembles three Dectape

blocks of data before outputting to disk because this makes one disk




block (3 X 128 = 384 12-bit bytes = 128 36-bit bytes). On output DT8RW
inputs blocks of data from disk and stores them in an output buffer
such that data is not stored in the 129th and 258th byte positions.
Hence, the information in one disk block is stored in a buffer that

can be output on three PDP-8 Dectape blocks with the data occupying the
first 128 12-bit bytes of each block.

The main (optional) features of the program are

(a) 1t will write a file of data from DecsystemlQO disk to
standard formatted PDP-8 Dectape starting at block number 1
or greater and insert as the last 12-bit byte a 12-bit
user—-designated EOF mark. Block O cannot be used since
the DecsystemlQ will not read or write on block 0 going
forward.

(b) It will read a file of data from PDP-8 Dectape starting with
a user-designated block number and reading to a user-designated
EOF mark.

(¢) It will read a user-designated number of PDP-8 blocks (rather
than read to an EOF mark) and store the data as a file on the
user's disk. If the number of PDP-8 blocks is not a multiple
of 3, all 12-bit bytes beyond actual data in the last Dec-—
systemlQ block will be zeroed.

Part II describes operation of the program.



IT. PROGRAM OPERATION

Utilization of DT8RW requires inputting a number of parameters to
select the optional features; therefore, the input sequence is in
conversational mode for convenience. In the following text three
examples of using the routine are given: first, writing a user's
file of data from disk to PDP-8 Dectape; second, reading from Dectape
to an EOF mark; and third, reading a designated number of blocks from
Dectape. To utilize the program the user must first mount his PDP-8
Dectape using the MOUNT command. It is assumed in what follows that
the user's project programmer number is 1234,56.

Execution is begun with the command
.RUN DSKC:DT8RW[5,1115]
and the routine begins execution and responds by typing
NAME.EXT[PPN] =

and waits for user input. The file name and PPN that should be input
in response will be either the file name and user's disk area from
which or into which data is to be transmitted. Given the above is
completed, the following optional sequences can be chosen, designated
examples 1, 2, and 3. User input is everything to the right of the

equal sign or right parenthesis.

Example 1.

NAME.EXT[PPN] = FILE.BIN[1234,56]
BLOCK #1 = 1)

READ? (Y OR N) ¥

EOF ON TAPE = 7777))




In the first command string the file name is the name of the disk
file to be written on Dectape (the name itself is not written on tape -
only data). The comma can be replaced with a slash (/). The brackets are
necessary. When the user types RETURN at the end of the first command,
that command is interpreted; and, if there are no errors, the octal
number of the first block is called for. When the block number and
RETURN are input, the read or write option is called for. Everything
through the right parenthesis is printed, and in this example the user
types NV . Then the routine calls for a 12 bit EOF byte. This must be
a 4-digit or smaller octal number. When the RETURN following the EOF
has been input, if there is no command error, program execution begins;
and when the file has been completely output, the routine types DONE
and exits (the Monitor then types EXIT). If a command error is
found in any command, the routine is restarted and types NAME.EXT[PPN]=.
Also, one can restart the program during the input of any command by
inputting $ (not ESC) in the command string followed by RETURN.

Example 2.

NAME.EXT[PPN] = FILE.BIN[1234,56] )
BLOCK #1 = 1)
READ (Y or N) Y1

# BLOCKS ON TAPE =)
EOF ON TAPE = 7777)

The first two commands are described in the first example. Here the
user wants to read an entire file from tape, so in the third command string
he types Y and RETURN after the right parenthesis. After processing
this command, the routine types # BLOCKS ON TAPE =. Here the user has

the choice of reading a specified number of blocks; or, by inputting




RETURN only as shown, he can input an EOF byte as shown in the last
command string and the routine will read data until a 12-bit byte is
found with a bit pattern identical to the four-digit octal number input.
Any unique bit pattern is suitable.
Example 3.
NAME.EXT[PPN] = FILE.BIN[1234,56] )
BLOCK #1 = 1

READ? (Y or N) Yy
# BLOCKS ON TAPE = 12

In this example it is desired to read 12 PDP-8 blocks of data into
a disk file named FILE.BIN in the user's area. The routine proceeds
after inputting the number of blocks because no search is to be made
for an EOF mark.
The following are error messages that may be output:
COMMAND ERROR
TOO MANY DIGITS IN FIELD
OPEN UUO ERR
DATA MISSED OR PARITY ERR ON DT INPUT
ERR ON OUTPUT TOO DSK
DT OUTPUT ERR
DT INPUT ERR
INPUT ERR ON DSK
If command errors are made, the routine will generally output
COMMAND ERROR and restart with the first command. If a numeric field,
such as EOF mark, contains too many digits, the routine prints TOO MANY
DIGITS IN FIELD and restarts at the first command. The third message

above will not occur unless the routine is "clobbered" in some manner.

The remaining messages concern some kind of hardware error.







ITI. PROGRAM LISTING



TITLE DT8BRW

:THIS ROUTINE RFADS FROM AND WRITES ON A STANDARD PORMATTEL TDE-R
:DECTAPF, I.F.
:RYTFS PER DECTAPE BLOCK ARF STORED ON NDSK, CN OUTPUT, DATA ERCE A DSK
:BLOCX ARE OUTEUT TO THE 128 12-EIT BYTES PER PDP-8 BLCCK.

START:

NPT :

RSNPPN:
TNNPPN:

INCHR:

SBTCON ¢

CALLI
OPEN
JUMPA
INRUP
OPFN
JUMPA
OUTBNOF

OO0TSTR
SETZM
SETZM
SFETZM
SETZM
SFTZ
SFETZ
SETZ
MOVEY
MOVR
MOVFM

CLRBFI
INCHHWL
CATN
JUMPA
CAIN
JNMPA
CAIN
JOMPA
CATN
JUUMPA
CAIN
JUMPA
CAIN
JUMPA
CATN
JUMPA
CATN
JUMPA
A0J
CAMLE
JITMPA
MOVF
CATL
JUMPA
CATG
JUMEA
CATIL
JUMER
ACDI
ANDI
IDPR
JUMPA

43 36-BIT WORDS PER BLOCK. ON INPUT, ONIY 128 12-BIT

0 ;STOP 1/C
4,SPFCY4 ;TTY INPUT

FRRA

4,1 ;1 BUF FOR INPOUT
1,SPFC3 ;TTY OUTEUT

EPP8

3,1

MSG

RWFPLG sZERO REAL WRITE FLAG
FILEWN s NAME

EPNFLG

CONFLG

12, <PERIOD CCONTER
7, ;CHAR COUNTRR
3, <WTLL CONTAIN CONVERTFD BIN ¢
6,6 ;SET CHAR LIMIT
2,PNP  ;GET FILE NAME POINTER
2,FNEP

1 $GET A CHAR
11,44  ;$? START OVER.
RSNPDN

11,40  ;SPACE?

INCHR  :TGNOR SEACF
11,15  :CR?

CROUT

11,56  ;PERIOD?

SPER $SFRVICF EERIOD
11,133 sLEFT BRACKET?
SLBRAC

11,135

SRBRAC ;RIGHT BRACKET?
11,54

SCOMA ;SERVICE CCHMMA

11,57 /2

SCOMA

7,

7,6

FRE 10

1,CONFLG

1,1 :IP FLAG IS O SKTP
OCTCON ;CONVERT TC OCCTAL
11,37 sLIMIT CHARS TO UPPER CASE
INCHP

11,140

INCHE

11,40 sCCN TO 6-BTT

11,77 ;TRUNCATE TO 6-BIT
11,FNBP ;DEPOSIT IN NEXT BYTE
INCHR



SPER: A0J 12, ;PERIOD CCUNTER
CAIG 12,1
JUMPA o2
JUMPA  RSNPPN ;TOO MANY EER. RESTART.

CAIG 7,1 :MOST HAVE AT LFAST 1 CHAR TN KAMF
JUMPA  RSNPPN ;CHAR IN

SFT?, 7,

MOVEI 6,13 ;EXT LINIT

NOVE 2,EXTP :EXT POINTER

MOVEM 2,PNBP ;;SET 0P BYTE POINTER FOR FEXT
JUMPA INCHR

SLBRAC: MQVE 1,CONFLG
CATT 1,1 s SKP IF PLG =0
JUMPA ERRY
AOS< CONFLG ;DON'T SKP
SETZ 7,
SETZ 3,
MOVEI 6,5 s NUMBER COUNTER

JNNPA INCHR

CCTCON: CAIGE 11,60  ;NUMBFR?
JUMPA  ERRY
CAILE 11,67
JUMPA  ERR9
CAILE 7,4
JUMPA  ERR10
MOVSI 11,-60 (11)

ROT 3,3
ADD 3,11
JUMPA  INCHR
SRBRAC: HRRM 3,LXND ;STORE & IN XWD
A0S PPNFLG

JOMPA TINCHP

SCOMA: SKIPN CONFLG ;COMMA IS ILLEGAL TIF CCNFLG NGCT SFT
JOMPA FRRY

HRLM 3,LXWD
SPTZ 1,
SETZ 7,

MOVTT 6,3
JUMPA INCHR

CROUT: MOVE 2,PPNFLG
CAI® 2,1
JUMPA RSNPPN  ;START OVER
MQVE S,FTLEN sSETUP PILE NAMF, FXT, AND XWD
MOVEH 5,FT
MOVEM 5, EO :SETOP FCR INPUT OR QUTPEUOT
MOVE 5,EXT

MOVEM C,PI+N
MOVEM 5,E0+1
LT A n,LXWD
MOVEM 5,EI+3
MOVFH 5,R0+3
NUTSTP MSG2

CLRRPI
SF™Z 7,
SFTT 1,
TN2: INCHWL 11 :BLOCK $ 1 = ?
CATN 11,40 ;$? START CVER.

JUMPA ESNPPN



CAIN 11,15

JUMPA  SCR ;SERVICE CR

CAIGE 11,60  ;NUMBER?

JUMPA  ERRY

CATLE 11,M

JUMPA  ERR9

aca 7, ;ADD 1 TC CHAR COUNTER
CATILE 7,5

JUMPA  ERR10

MOVETI  11,-60(11) ;CCNVERT TO BIN #
TMOLT 3,010
ADD 3,11
JUMPA  TN2
SCR: MOVEM  3,SBLK ;STARTING BLOCK
OUTSTR MSG3 ; INPUT READ/WRITE OPTION
SET7ZM  RWFLG
CLRBFI
IN3: INCHWL 11 :READ OR WRITE ?
CAIN 11,44  ;$? START OVER.
JUMPA  RSNPPN
CATP 11,131 ;Y?
JUMPA  SCR3 ;WRITE
AOS RWPLG
RAPARM: OUTSTR MSGG :# BLOCKS CN TAPE
SFT7#  RNPLG1
SFmZM 3
CLRBFI
ING: INCHNL 11
CAIN 11,04
JUMPA  RSNPPN
CATN 11,15  ;CR?
JUMPA  SCR1
A0S RDPLG1

CAIGE 11,60  ;NUMBER?
JUMPA  ERR9

CATLE 11,71

JUMPA  FRRQ

MOVET 11,-60(11)

TMULT 3,010

ADD 3,11

JIIMPA TNU

STNOB: MOV RN 3,NOBLKS
JUYMPA SCRY
SCR1: MOVF ?,RDPLG1
CAILE 2,0
JUOMPA STNOB :STORE # BIOCKS

OUTSTRE MSGS5 ;EOF ON TAPE =
SETZM  EOF
SE™7 4,
SETOM  EOPFLG
CLRBFI
TNS: INCHWT 11 ;INPOT EOF
CATN 11,40
JUMPA  RSNPPN
CAIN 11,15  :CR?
JUMPA  SCRY
rOJ 4, <ADD 1 TC CHAR COUNTER
CAILE 4,4 ;IP 4 OR LFSS CONT.

JUMPA  ERR10
CAIGE 11,60
JUMPA  FRRQ




SCR4:

ouTPUT:

JSETO1:
RESET1:

LDOBAOF:

DTDM Pz

ouT:

CAILE
JUMPA

MOVFEI
MOVE
ROT
ADD
MOVF®HM
JUMPA

SKIPE
JUMPA
OPEN
JUMEA
INBUOF
LOOKTIP
JIIMPA
US*TI
OPEN
JUMPA
MOVE
HRRM
USETO
IN
SKIPA
JUMPA
SETZM
MOV =
MOVEM
MOVF
AOJ
AOJ
HRRM
LISAAY
MOVEN
MOVE
ImMnLI
MOVEM
MOVEIL
ILDB
mnpen
SOJ*®
SOJR
JUNPA
SFETZ
IDPH
JUMPA
MOVE
CATI
JIIMPA
CATHE
TBP
AOS
MOVE
ICPB
ouTPiT
JSR
JUMPA
OuTPOT
JSR
JUMPA
ogTPUT
SKIPA

1

11,67 :M0ST BE OCTAL
ERRY

11,-60(11) ;MAKE TCIGIT
1,EOF

3,3 ;ROT FOR ANOTHER OCTAL #
3,11

1, EOF

INS

RWFLG ;s TEST FOR READ OR WRITE
TNPOT

1,SPEC1 ;0PEN FOR READING DISK
FRR8

1,3 ;s SET 0P 3 BUFS POR D3SK
1,PILEN ;LOCATE FILE ON DSK

ERR1 sNO FILE

1.1 ;INITIALIZE FOR DSK INPUT

2,SPEC2 :;O0PEN FOR TECTAPE QUTENT
EFRRAR

2,5BLK

2,USET0O1 sSET STARTING BLCCK
2,1

1, :INPOT A BUF FROM DSK

ERRCHK

RPLG ; PFLG=1 SAYS EOF HAS BEFN INEUT
3,BFCO1 ;SBT POINTER TO RETRIEVF BYTES
3,BP0O1

3,IBOF

3,

3,

3,BPO1T  ;BPO1 GETS DATRA

3, BPCO2

3,BP02 ;BPO2 STCRES IN TBUF1

S,IBUF+2

5,3

S,BYTCNT ;SAVE BYTE CCONT
4,10128

3,BPO1

3,BPO2

5,DTDMP ;IF BYTE CCUNT IS 0 GO TC DTDME
4,.+2

LDOBUOF +1

3,
3,BP02

IDOBUF

3,BYTCNT

3,600 sSEER IF WE HAVE FULL BUFFER
ouT sYES

4,1 s NO

3,BP02 ;WF ARE AT A VALID BYTE SPACE
FFLG ;SET FFLG

2,EOF ;GET TOF BYTE

2,BP02

2,DOL5T1

OCHK

FRR3

2,DOLST2

OCHK

FRR3

2,DOLST3




JUMPA ERR3
JUMPA RESET1 ;GO GFT ANOCTHER BLOCK

OCHK: O :SUBROUTINE TC CHECK HOW MANY ELOCKS
AOS OCHK ; TC OUTEUT.
SKIPN  EFLG
JRST 20CHK
SUBT 5,10128
SKIPL 5
JRST 30CHK  ;0UTPUT NEXT BLOCK
MOVET  3,RESET1
HRREM 3,0CHK :;SET RETURN TO OUTPUT NO MORE EICCKS
JRST 30CHK
ERRCHK: STATZ 1,740000 ;CHECK FACH REAC FOR EFRCE
JUMPA  ERR2 sFRR ON INEUT FROM DSK
SKIPE  FFLG :IF EFLG SE¥T, EOF ALRFADY OUTEUT
JUMPA  EX
MOVF 3,FOF  ;MUST INSERT ECF
RO™ 3,-1D12

MOV EM 3, TBOPY
ogrPy™ 2,DOLST?

SKTPA
JUMPA FRR3
JOUMPA BX
INPUT: OPEN 1,SPRCS ;TNPOT FROM DECTAPE
JOMPA ERRB
OUTBUF 1,1 s SETUOP 1 BUF TO WRITF CN DSK

PNTFR 1,E0
JUMPA ERR6

ogr 1, sINITIALIZE BUFFER
SKTPA
JUMPA  TRRA
QP*N 2,SPECA
JUMPA  FRRSB
MOV 2,SBLK :;GET STARTING BLOCK #
HRRM 2,USETIN
USETT1: USETI 2,1
MOVF 10, NGDLKS
SETZ 7,
LOOP2: MOVF 3,BPCO1
MOVEM  3,BPO1
mov R 3,BPCO2
MOVFN 3,BE02
MOVE 3,0BUF
A0J 3,
MOVEM 2,WCADR ;SAVE WORD COUNT ADF
AOT 3,
HRRM 3,BP01

MOVEI 4,3
SPTZM  WCOUNT

TNPOT  ?,DOLST1 ;KEAD FROM DECTAPFR

Jse TNC HE

JUMPA  ERR7

INPOT  2,DOLST2 sAGAIN

JSR TNCHK

JIMPA FRR7

INPYT  2,DOLST3 ;AGAIN - NOW HAVE 1 LSK BLOCK
SKTPA

JUMPA RRR7
LONP1: MOVEIL 5,1D128




BYTCHK:

CONT:

INCHK:

OPEXIT:
BRKEXIT:

EX:

ERR1:

ERR2:

ERR3:

ERR4:

ERRS:

ERRA 2

TLDB
IDPR
AOS
SKIPE
JUMPA
CAME
JUMPA
JUMPA
SOJE
JUMPA
SKTPN
JUMPA
SOJFR
SKTPA
JUMPA
IRP
SOJF
JUNPA
MOVEI
HRRM
ogr
JIUMPA
JUMPA

0

A0S
AOJ
CAME
JRST
MOVFEI
HRRM
JRST

S0S
MOVE
IDIVI
SKIPE
AOJ
HRR M
ouT
JUMPA
JUMPA
RELEAS
REY,FAS
R¥L.FAS
OUTSTR
RELEAS
»XIT

OUTSTR
FXIT
OUTSTR
FXTT
OUTSTR
EXIT
OUTSTP
PXIT
OUTSTR
BXTT
OQUTSTR
*YXTT

3,BPO?
3,BP01
WCOTNT
NOBLKS
BYTCHK
3,EQF

BYTCHEK
NPEXIT
S5,. %2

LOOP1+1
NOBLKS
CONT

10, .42

BREXIT
BPO 2
4,.+2
LOOP1
3,200
3,30BUFP+
1'
LOOP2
ERR3

TNCHEK
7'

7,10
ATNCHK
7,L00P1
7, INCHK
AINCHK

WCOUNT
1,WCOUNT
3,3

4

3,
3,dWCADR
1,

EX

FRRJ

MSG10
MSG11
MSG12
MSG13
MSG 14

MSG15

;COUNT THF # OF 12 BIT BYTES

s CHECK FOR END OF FILE

3 IS EOF

sSKP IF NO BLOCKS NOT

52}

KP IF NC BLOCKS LEFT T0 READ

1 +STORE WORD COUNT

;SET RETURN PAST ERR BMSG

;COUNTED FCF SC SUB 1
;CAL ¢ PDP-10 WOPDS TC EE OUTIPOT

;OUTPUT FINAL BUF




ERR7:
ERRB:
ERRO9:

FRR10:

MSG1:
MSG2:
MSG3:
MSGY 2
MSGS5:
MSG6 2
NSG10:
MSG11:
MSG12:
MSG13:
MSG14:
MSG15:
MSG16:
MSG17:
MSG18:
MSG19:
MSGDN:

DOLST1
DOLST?2
DOLST3
BPCO1:
BPO1:

BPCO2:
BPD2:

TBOF1:
TBUF2:

TBIUF3:
SPEC1:

SPEC2:

SPEC 3:

SPRC4:

SPECS:

SPRC6:

ET:

OUTSTR
JUMPA
OUTSTR
FXTT
O0OTSTR
JUNPA
O0TSTR
JUMPA

ASCIZ
ASCIZ
ASCIZ
ASCIZ
ASCIZ
ASCIZ
ASCIZ
ASCIZ
ASCTZ
ASCTIZ
ASCIZ
ASCIZ
ASCTZ
ASCIZ
ASCTZ
ASCIZ
ASCIZ

IOWD
0
TOWD
0
TOWD
n
POINT
0
POINT
C

BLOCK
PLOCK
BLOCK
EXP
STIXBIT
XWD
FXPp
SIXBIT
0

EXP
SIXBIT
XWNn
EXP
SIXBTT
XWn

EXpP
STXBIT
XHWD
Exp
SIXBIT

14

MSG16
RSNPPN
MSG 17

MSG18
RSNPPN
MSG 19
RSNPPN

/NAME_EXT[PPN] = /
/BLOCK # 1 = /

/READ? (Y OR N)/

/% BLOCKS ON TAPE = y

/EOF ON TAPE = /

/% PDP-10 W PER BLK = /

/PILE NOT ON DSK/

/INPUT ERR ON CSK/

/0UTPUT ERR ON DT/

/DT INPUT ERR/

/DT OUTPUT FRR/

/ERR ON OUTPUT TO LSK/

/DATA MISSED OF PARITY ERR ON DT INPUT/
/OPEN UUO ERR/

/CCMMAND ERROR /

/TO0 MANY DIGITS IN FIFLD /
/DONE/

1043, TBUF 1
ID43,  TBOP2
D43, TBUF3
12,0

12, TBUFP1

In43
1043
1D43
10
/NSK/
n,TBUF
116
/DTA/

1

/TTY/
TTO00T,0
1

JTTY
0,TTIN

30
/DSK/
ORUF, D

116
/DTA/




FO:

IBUPR:
OBYIP:
TTIN:
TTOUT:
FIT.FN:
EXT:
LXWD;
FNP:
FXTP:
FNBP:
FF1G:
CONFILG:
WCOUNT:
BYTCNT:
WCADR:
EOF:
EOPFLG:
NAMEF:
NOB1KS:
PERTOD:
PPNF1G:
RDFI.G1:
RUFLG:
SBLK:

DT DD DD

BLOCK
BLOCK
BLOCK
BLOCK
N

n

G
POINT 6,FILEN
POTNT 6, EXT

W MW

ND START
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