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JEX CDRED
=X

INFUT = FOR :TOF OR E FOR ERROR PEOCEULUKE

Or 0O FOR OF CODE FROCEDURE
a
ENTER DEZIRED OF-CODE AMD MODE
e
noonn

IMPUT = FOR ZTOF OF E FOR ERROR FRUCEDUKE

Ok 0 FOR OF CODE FROCEDURE

0
EMTER DEZIRED DP-CODE AMD MODE <R=RKEHL»

E:—Fx
noon

INFUT = FOR =ZTOFP DR E FOF ERREOR FREOCEULUKE

OF O FOR OF CODE PROCEDURE
o
EMTER DEZIRED OF-CODE AMD MODE
I:IF‘
oanon

IHFPLT = FOR ZTOF OF E FOR ERROR FREUCELDUKRE

OF O FOR OF CODE PROCEDURE

(A)134557
Figure 4-13. Punch Paper Tape

o

EHMTER DEZIRED OF-CODE AMD MODE

THFUT & FOR STOF OR E FOR ERROR FROCELURE

OF 0 FOR OF CODE PROCEDURE

EMTER DEZIRED DF-CODE AMD MODE CR=REHLS»
INFUT = FOR =TOF OF E FOR ERROR FROCELURE

OF 0O FOR OF CODE FPROCEDURE
EMTER DEZIRED OF-CODE AND MODE

TﬁPUT % FOR EZTOF OFR E FOR ERREOR FHEULEULURE

ur 0 FOR OF CODE FROCEDURE

(A)134558

Figure 4-14. Read Paper Tape

CEAHIEIT READ AECII AMD DIRECT BUFFER:XS

L IMs 296 2AS
n2e=2il
OSAE=0000
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DERA=E 021 :
02ER=0102

(A)134559

4142 »47344

4142 4344

REZULTE?

=11

07 0A

Figure 4-15. Exhibit Read ASCII and Direct Buffers, Verify Results

4.3 SAMPLE PROGRAM 5, BNPF USE WITH PAPER TAPE

This procedure illustrates use of the BNPF overlay to dump and load data to and from paper
tape in BNPF format. Since the BNPF utility always dumps to LUNO 7 (normally cassette
drive 1), reassign LUNO 7 to the paper tape punch for dumps to paper tape or to paper tape
reader for loads (or compares) from paper tape. See figure 4-16. A reproduction of the resultant
tape can be seen in figure 4-17. A teletypewriter listing can be seen in figure 4-18.
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¢HERE WE LOAD IM THE EMPF OYERLAY?

DE

¢HOW SET UP THE TELETYPES BE SURE THE IMTERFACE CHRD IZ IM CHARZSIE ELOT 20
IM LOCAL MODEs PUMCH OUT SOME LEADER OH THE PAFER THPE EY USING THE
TELET¥FE*S <HERE IZ: KEY. THEN PUT THE TELETYFE OH-LINE AND FREZE THE
PUMCH ON SWITCH.X

AL FsFPTF 2
. CTHIS I3 MEC
THE LEFT HAND

(%]

ARY SINCE THE EBHFPF OYERLAY HORMALLY WORKE OFF
CASZETTE DRIVE?

MM S00 ¢ LR

0sa0=0000
0502=0000
0S04=0000
0S0e=0000 3637
0S0s=0000 3339
0S0A=0000 4243
nsoc=0000  J495
OSQE=0000 4647 CECRHD

<EZPACE EAR:>

~

CWE MOW DUMF THIS AREAR OF MEMORY TO PAFER TAFE IN ENPF FﬁRMHT)

¢THE TTY EBELL ZHOULD RINGS WHEN IT DOEZs FREEE THE PUNCH-OM AMD THE
TTY <RUEOUT: KEY TO INITIATE FUNCHOUT?

CWHENM PUNCHING IS COMPLETEs PUT THE TTY MOMEMTARILY IMW LOCAL MODE TO
FUHMCH A TRAILER OF BLAME FRAMEZ- UZE THE <HERE IZ: KEY

cMOW WE CHAMGE THE MEMORY AREA TO ZEE IF THE TAPE“: DATA CAM THEN EE
LOADED BARCK IM»

[=1IES
05 0e=:
0s03=
S 0R=4243
0S0C=4445
OSOE=4547

¢HOW THE TAFE IS LOADED EACK IMF LUNO 7 MUST BE ASSIGHED TO THE

THE RERDERs AND THE PAFER TAFE ZHOULD EE FOZITIOMED IM THE RERLDEF
OH THE LERDING ELAME FRAMEZ. M ,

CALsTAPTR

.DEsL

EEG ADDR=0S00

CHOW WE CHECK IF THE DAT

I
I
I
e

: ACTUALLY LOARDED IM»

SIMs SO0 SOF
0S00=3031 3

CEUCCES

tIF THE UZER WIZHEZ, HE CAM LIZT THE FAPER TAFE IM LOCAL MODE
OM THE TELETYFE)

(A)134562

Figure 4-16. Use of BNPF with Paper Tape
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RECORD 4 (‘'$') ' END

(A)134563

Figure 4-17. Paper Tape Records, BNPF Format
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1280 BNNPPNNNNF BNNPPNNNPF BNNPPNNPNF BNNPPNNPPF BNNPPNPNNF BNNPPNPNPF
1_286 BNNPPNPPNF BNNPPNPPPF BNNPPPNNNF BNNPPPNNPF BNPNNNNPNF BNPNNNNPPF
1292 BNPNNNPNNF BNPNNNPNPF BNPNNNPPNF BNPNNNPPPF

$

(A)134564

Figure 4-18. Teletypewriter Listing
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PAPER TAPE READER/PUNCH FILE AND DATA FORMATS

APPENDIX A

ASR 33
PERIPHERAL: ASR 33 TTY Paper Tape Reader (ASCII, Direct)
PHYSICAL ORGANIZATION: Record, File
END OF RECORD: CR for ASCII, DC3 for Direct
END OF FILE: DC3 for ASCII, does not apply for Direct
CHARACTER SET: As shown in figure A-1

1. HT, FF, BEL, BS, and characters in the range >20 to >7F are stored in the user’s
buffer.

2. ETB is translated to CR and stored in the user’s buffer.
3. CR indicates end of record and is not stored in the user’s buffer.

4. DC3 received as the first valid character of a record indicates end of file and is not
placed in the user’s buffer.

5. The sequence LF, or DEL or LF,DEL or any number of nulls at the beginning of a
record are ignored if present. The first character following such a sequence is con-
sidered the first valid character in the record.

6. In direct mode, the contents of a physical block on tape is transferred to the buffer
without conversion.

A-1 Digital Systems Division



o
i“—@p 9462439701

b7 »| © 0 ) ) 1 1 1 1
S be’bs : 0o 01 'o 11 Qo o1 10 11
1 -

& b14 b13 b12 ?1 Row%gl; ) o 2 3 4 5 6 7
olo]ojo 0 )(J/ /9(E/ sP 0 @ P P
olo]of1 1 557//,/0}71 ! 1 A Q ~a | q
ojo] 1]o 2 /%x//rjéc/ A " 2 B R b r
ojof 1|1 3 l/:-:)é(/ Dc3 # 3 c s c s
ol1]lo]o 4 //éy{ /0?74 $ 4 D T d t
oj1]o}1 5 //luy/ /( /4A/ 1 * 5 E u e u
oj1}1}o 6 /»)éK/ / ;Km/ & 6 F \% f v
olt|1]1 7 BEL ETB ‘ 7 G w 9 w
1]lojofo 8 BS /A/Z ( 8 H X h X
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Figure A-1. Paper Tape Reader Character Set
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ASR 33

PERIPHERAL: ASR 33 TTY Paper Tape Punch (ASCII, Direct)

PHYSICAL ORGANIZATION: Character, Record, File

END OF RECORD: Depletion of Character Count

END OF FILE: DC3 for ASCII, does not apply for Direct

CHARACTER SET: As shown in figure A-2

1.
2.

HT, FF, BEL, BS, and characters in the range 20,4, to 7F,4 are output as is.

CR in the user’s buffer is translated to ETB and output.

The end of record character sequence is CR, LF, DC3, NULL, NULL, NULL, NULL.
These characters are automatically output to control the paper tape and are not user
data characters.

The end of file character sequence is DC3, CR, LF, DC3, NULL, NULL, NULL.

DC3 is allowed within a record for compatibility with standalone software. It may not
be written, however, as the first data character in the record.

In direct mode:

Data is output unconverted; entire ASCII set is valid.
The end of record character sequence is DC3, NULL, NULL, NULL.

If DC4 is encountered in the user’s buffer, it is output and record is turned on
again by sending DC2.

The user is responsible for ensuring that last block is dumped to cage.

The end of record character sequence is output at the end of each write operation
by the DSR.
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Figure A-2. Paper Tape Punch Character Set
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ALPHABETICAL INDEX

INTRODUCTION

The following index lists key words and concepts from the subject material of the manual
together with the area(s) in the manual that supply major coverage of the listed concept. The
numbers along the right side of the listing reference the following manual areas:

e Sections - References to Sections of the manual appear as “Sectlon x” with the symbol
X representing any numeric quantity.

e  Appendixes - References to Appendixes of the manual appear as “Appendix y’ w1th the
symbol y representing any capital letter.

e  Paragraphs - References to paragraphs of the manual appear as a series of alphanumeric
or numeric characters punctuated with decimal points. Only the first character of the
string may be a letter; all subsequent characters are numbers. The first character refers
to the section or appendix of the manual in which the paragraph is found.

e Tables - References to tables in the manual are represented by the capital letter T
followed immediately by another alphanumeric character (representing the section or
appendix of the manual containing the table). The second character is followed by a
dash (-) and a number:

Tx-yy

e  Figures - References to figures in the manual are represented by the capital letter F
followed immediately by another alphanumeric character (representing the section or
appendix of the manual containing the figure). The second character is followed by a
dash (-) and a number:

Fx-yy

e  Other entries in the Index - References to other entries in the index are preceded by
the word “See” followed by the referenced entry.
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Absolute Code, PXRATE . . . . . . .24, T2-1
Absolute Format, Compressed . . . . . . 1.2.1
Addresses, Memory . . . . . . . F1-1 thru F14
ALCommand . . . .. ... ... ... 33
ASCHH Tape . . . . . . . . . . .. .. F4-11
ASCII Format . . . . . . . . . . . ... F3-2
“Assembler, One-Pass . . . . . . . 1.1,1.4,4.1.3
Assign LUNO Command . . . . . 3.3,4.2.2,43
Base Address, CRU . . . . . . .. 1.2.2,4.2.2.1
Binary to Decimal ASCII Supervisor

Call . . .. .. ... ... ... 1.2.1
Binary to Hexadecimal ASCII Supervisor

Call . . .. ... ... ... 1.21
BNPF:

Dump Sample Program . . . . . . . .. 4.3

Tape Format . . . .. . . . .. . .. F4-17

TTY Listing . . . . . ... .. ... F4-18
Calls, Supervisor . . . . . . . . . 3.1,3.2,33
Capabilities, PXRATE Prototyping

System . . . . . .. ... ... 1.2.1
Cassette, Copying from One Tape

to Another . . . . . . . .. 24,24.1,24.2
Cassette Generation, PXRATE

Software Tape . . . . . . . . 24,24.1,24.2
Character Set, 33 ASR

Reader/Punch . . . . . . . .. Appendix A,

. FA-1, FA-2

Command

N 33

Assign LUNO . . . . . . .. 3.3,4.2.2,43

Execute User Program Under SIE

o orTrace . . . ... ... .... 4.1.5

Inspect Buffer . . . . . . . .. 4.1.2,422.2

PA . .o 1.4

TE . . . . L. 1.4
Direct Tape . . . . . .. . . . .. .. F4-12
Direct Tape Format . . . . . . . . . .. F3-3
Error Messages . . . . . . . . . . .. 3.5, T3-3

Hardware Required . . . . 1.2.2, F1-1 thru F14
Hexadecimal ASCII to Binary

Supervisor Call . . . . . . . ... .. 1.2.1
HIGH/LOW Dump . . . . .. ... .. 1.2.1
Linking Loader . . . . . . . . .. 1.1,1.2, 1.4
Logical Unit Number

Assignments . . . . . . . .. 3.3,4.2.2,43
LUNOs . .. ... ... ... 33,4.2.2,43
Memory, Computer . . . . . . . . . .. 1.2.2
Memory Requirements for Software . . . . 1.2.2,

F1-1 thru F1-4
Messages, Error . . . . . . . . .. 4.2.2.1, T3-3

Object Code:
Compressed Absolute Format . . . . . 1.2.1

Sample Programs

One-Pass Assembler . . . . . . . 1.1,14,4.1.3
Overlays . . . . . . .. .. .. 1.1,1.2.1, 1.4
24,43

Overlays, Loadingof . . . . . . .. .. 344
PACommand . . . . . .. .. .. ... 14
Paper Tape Formats . . . . . . . . . 3.6.1, F3-2
Physical Record Block (PRB) . . . . . . . . F3-1
PROM Programmer . . . . . . . 1.2.1, 24, T2-1
Prototyping System, PXRATE:

Capabilitiesof . . . . .. . . . .. .. 1.2.1

Hardware . . . . . . . . .. .. .. 1.2.2

Purpose of . . . . . . .. ..o 1.2

Software . . . . . . . .. ... 1.21,14.
Publications, Related . . . . . . . . . Preface
PXRATE . . ... .. .. 1:1,1.2,1.2.1,1.2.2
Relocatable Code Version of

PXRATE . .. . ... .. ... ... 2.4

. 4.1 thru 4.3, F4-1 thru
F4-10, F4-13 thru F4-16

SIE . . . . .. . ... . 0., 4.1.5
Single Instruction Execution . . . . . . . 4.1.5
Software:
Memory Requirements for . . . . . 1.2.2, F1-1
thru F1-4
Modules . . . . . . . . .. ... ... 1.4
Prototyping System . . . . . . . . . 1.1, 1.2,
121,14
Source Format, PXRATE . . . . . . .. 1.2.1
Supervisor Call:
Binary to Decimal ASCIT . . . . . . . 1.2.1
Binary to Hexadecimal ASCIT . . . . . 1.2.1
Decimal ASCII to Binary . . . . . . . 1.2.1
Hexadecimal ASCII to Binary . . . . . 1.2.1
Read ASCIT . . . . .. ... .... 4224
Write ASCIT . . . . . . . . ... .. 4223
Supervisor Calls, I/O . . . . . . . .. 42,421
422
System Software Tape Cassette
Generation . . . . . . . . "24,24.1,24.2
Tape Cassette, Copying from One to
Another . . . . . . . . . .. 24,24.1,24.2
Tape Cassette Generation, PXRATE
Software Tape . . . . . . . . 24,24.1,242
Tape Cassette:
Installation . . . . . .. .. .. ... F2-3
Write Tabs . . . . . . . . . . .. ... F2-2
TE Command . . . . . . . ... .... 1.4
Text Editor . . . . . . .. ... ... 4.1.2
Text Editor Command . . . . . . . . . .. 1.4
Trace, Instruction . . . . . . . . . . .. 4.1.5
TTY Reader/Punch . . . . . . .. 1.2,3.1,43
Upfront Loader . . . . . . . . . .. 24.1, T2-1

User Area, Memory . 1.2.2, F1-1 thru F14
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