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4.2.2.3 Punch Paper Tape. The program will be executed taking "0" option to the initial 
prompt. Before the user inputs any response to the second prompt, the teletypewriter should be 
placed in local mode, the HERE-IS key for leader/trailer should be pressed twice, and the 
teletypewriter should be placed back in the online mode. The first response to the second 
prompt will be to open the punch COP). Note that the bell will ring twice alerting the user to 
turn on the punch and press the RUB OUT key. No indication of the RUB OUT will be 
punched on the tape because it is not echoed. The next two responses will be to punch ASCII 
(BP) and to punch Direct (CP). The tape should be similar to figures 4-11 and 4-12. The ASR 
output is shown in figure 4-13. 

Before removing the paper tape just produced, place the TTY in local mode and press the 
HERE-IS key twice to generate several inches of trailer. Opcodes are available which generate 
leader/trailer but are not used in this example. 

4.2.2.4 Read Paper Tape. The paper tape produced from paragraph 4.2.2.3 is to be used in this 
example. Again, the "0" option should be taken, an open reader (OR) done, a read ASCII (9R) 
done, a read Direct (AR) done, and then the "S" option taken to return to the monitor. The 
ASR output is shown in figure 4-14. 

4.2.2.5 Examine Buffer Change. An examination of what was read off the paper tape and into 
memory, from paragraph 4.2.2.4, will be performed by doing an 1M command of the ASCII 
input buffer and the Direct input buffer. The ASR output is shown in figure 4-15. 

The previous exercise read an ASCII tape into a buffer to demonstrate how read ASCII (BP) and 
read Direct works. The user can, for further experimentation, read the Direct tape, using a read 
ASCII (BP). This will demonstrate that certain characters on the Direct tape are not legal ASCII 
values and are ignored in accordance with the file and data formats of Appendix A. 

EOR DATA LEADER/TRAILER 

(A)134560 

Figure 4-11. ASCII Tape 

________ ---y-- V 
LEADER/TRAILER EOR DATA 

(A)134561 

Figure 4-12. Direct Tape 
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.t.ll 
ItiPUT 

DR 0 

~NTER 
.Qt 
0000 
H1PUT 

UR 0 
o 
'EtHER 
.SP 
0000 
INPUT 

OF.: 0 
o 
'EtHER 
f'P 

'"f:i] 0 0 

«CR» 
S FOR STOP DR E FOR ERROR PROC~UUM~ 
FOR OP CODE PROCEDURE 

DESIRED OP-CODE AND MODE (R=REHU. ~=PUNCH) 

S FOR STOP DR E FOR ERROR PkUC~UUM~ 
FOR OP CODE PROCEDURE 

DESIRED OP-CODE AND MODE (R=k~HU. ~=PUNCH) 

S FOR STOP DR E FOR ERROR PRDC~UUM~ 
FOR OP CODE PROCEDURE 

DESIRED OP-CODE AND MODE (R=R~HU, ~=~UNCH) 

INPUT S FOR STOP DR E FOR ERROR PkUC~UUM~ 
OR 0 FOR OP CODE PROCEDURE 

(A) t 34557 

Figure 4-13. Punch Paper Tap~ 

o 
EtHER DES I RED OP-COIIE AtH! MOIIE (.F.:=f.,:E::HU, ~=~'ut1CH) 
OR 

INPUT S t=OR STOP DR E FOR EF.:F.:OF:~ PF.:OC:UIU"':~ 
OR 0 FOR OP CODE PROCEDURE 

Q 
ENTER DESIRED OP-CODE AND MODE (R=REHU. P=PUNCH) 
9P 
TNpu T :3: FOR :s:TOP DR E FOR ERROR PROCEliUk~ 

DR 0 FOR OP CODE PROCEDURE 
o 
EiH E F.: DES: I REII OP-CODE Arm t10DE (I': = F.: EHil , P=~'UtiCH) 
AF.: 
TtTPUT S FOR :5:TOP OF.: E FOR ERROR PkUC~UUk~ 

DR 0 FOR OP CODE PROCEDURE 

(A)t 34558 

Figure 4-14. Read Paper Tape 

(EXHIBIT READ ASCII AND DIRECT BUFF~k~. V~kIFY RESULTS) 

. It1,296. 2At: «CR» 
029b-2u~1 3031 3233 4142 >4344 (~U~ u~u7 2020 
(l2ft6= 00 0 0 IJ IJIJ U 
.IM,2AA,2BC «CR)) 
02AA-2021 3031 3233 4142 >4344 (~(F U809 07 Oft 
02BA=0102 2020 

(A)t 34559 

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

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 IN THE BNPF OVERLAY) 

OV (CR» 
DB 
(NOW SET UP THE TELETYPE; BE SURE THE INTERFACE CARD IS IN.CHASSIS SLOT 20 

H! LOCAL MODE. PUNCH OUT SOME LEADER m! THE PAPER TAPE B')' lYSING THE 
TELETYPE'S <HERE IS) KEY. THEN PUT THE TELETYPE ON-LINE AND PRESS THE 
PUNCH ON SWITCH.) 

.AL.7.PTP «2» 
• (THIS IS NECESSARY SINCE THE BNPF OVERLAY NORMALLY WORKS OFF 

THE LEFT HAND CASSETTE DRIVE) 

.MN.500 «Ql» 
0500=0000 :30:31 
0502=0000 3233 
0504=0000 3435 
0506=0000 3637 
0508=0000 3"839 
050A=0000 4'243 
050C=0000 4445 
050E=0000 4647 

(SPACE BAR» 

" 
" 
" 
'/ 

«££l'> ) 

(WE NOW DUNP THIS AREA OF NENORY TO PAPER TAPE IN BNPF FORMAT) 

• DB. D. 500.5 OF «';£;") 

(THE TTY BELL SHOULD RING; I.~HE~! IT DOES, PRESS THE PUNCH-ON AND THE 
TTY <RUBOUT> KEY TO INITIATE PUNCHOUT) 

(I,.,IHEN PUNCHING IS COMPLETE. PUT THE TTY NDt1ENTARILY IN LOCAL t10DE TO 
PUNCH A TRAILER OF BLANK FRANES- USE THE <HERE IS> KE'O 

(Nm.l (',IE CHANGE THE ~lE~1DRY AREA TO :S:EE IF THE TAPE"'S DATA CAti THEN BE 
LOADED BACK Ufo 

• .t:l!:!.!..:2.Q ( (£E> ::-
0500=30:31 FFFF 
0502=:32:3:3 F'F'FF 
0504=34:35 'F"F'F'F 
0506=:36:37 'F"F'F'F 
050:3=:38:39 FF'F'F 
050A=4243 FFFF 
050C=4445 FFFF 
050E=4647 FFFF 

«SPACE BAR» 

., 
«~.> ) 

(NOW THE TAPE IS LOADED BACK IN; LUND 7 NUST BE ASSIGNED TO THE 
THE READEF.:. AtiD THE PAPER TAPE SHOULD BE PO:S;ITIDNED IN THE READER 

ON THE LEADING BLANK FRANES.) 

.AL.7.PTR «~» 
• DB. L «f£:» 
BEG'fiDDR=0500 
E~!D ADDR=050F 

(tiOI,,1 1,.IE CHECK IF THE DATA HAS ACTUALL'r' LOADED Iti) 

• It'1!150(l,SOF «1£.::-) 
0500-3031 3233 3435 3637 }3839 4243 4445 4647 

(:S:UCCE:S:S! !) 

(IF THE USER hHSHES. HE CAt'! LE~T THE PAPER TAPE H! LOCAL NODE 
m! THE TELETYPE) 

(A) 134562 

Figure 4-16. Use of BNPF with Paper Tape 
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CD 
~ 
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0' 
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BEGINNING 

{A)134563 

RECORD 1 

RECORD 2 

RECORD 3 

•............• ~ .•.................... 

RECORD 4 (',') 

Figure 4-17, Paper Tape Records, BNPF Format 
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1280 BNNPPNNNNF BNNPPNNNPF BNNPPNNPNF BNNP:PNNPPF BNNPPNPNNF BNNPPNPNPF 

1286 BNNPPNPPNF BNNPPNPPPF BNNPPPNNNF BNNPPPNNPF BNPNNNNPNF BNPNNNNPPF 

1292 BNPNNNPNNF BNPNNNPNPF BNPNNNPPNF BNPNNNPPPF 

$ 

(A)134564 

Figure 4-18. Teletypewriter Listing 
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APPENDIX A 

PAPER TAPE READER/PUNCH FILE AND DATA FORMATS 

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-I 

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-I Digital Systems Division . 



~ __ ~9_4_6_24_3_-9_7_0_1 __________________________ ~ ____________________ __ 

b7 .. 0 0 0 0 1 1 J 1 

~6 
0 0 I 1 0 0 t 1 .. 0 1 0 1 0 1 0 1 

B b5 " I 

~ b4 b3 b2 b, ~ 1 1 1 1 ROW 
0 1 2 3 4 5 6 7 

0 0 o 0 0 I~(/ I r/.-o/ SP 0 @ P I P 

0 0 0 1 1 /~';I IOfl ! 1 A Q a q 

0 0 1 0 2 /sJx/ 1 fief " 2 B R b r 

0 0 1 1 3 /EIx/ OC3 =# 3 C S C S 

0 1 o 0 4 f-el / /o~1 $ 4 0 T d t 

0 1 0 1 5 / INri I fAI % 5 E U e u 

0 1 1 0 6 / ¥:-K/ / rrN/ & 6 F V f v 

0 1 1 1 7 BEL ETB I 7 G W g W 

1 0 o 0 8 BS JA( / ( 8 H X h x 

1 0 0 1 9 HT /cfl ) 9 I y i y 

I 0 1 0 10 LF /S/B/ * . J Z j Z 

1 0 1 1 1 1 /Ir/I fsfl + ; K [ k } 
1 1 0 0 12 FF I Is/ < L \ -I I , I 

1 1 0 1 13 ferl / /GI/ - = M 1 m l 
1 1 1 0 14 / 10 / I ~r/ . > N n n -
1 1 1 1 15 V~I / lsi I I ? 0 - 0 OEL 

(A)134565 

Figure A-I. 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. HT, FF, BEL, BS, and characters in the range 20 16 to 7F16 are output as is. 

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

3. 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. 

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

5. 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. 

6. 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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b7 .. 0 0 0 0 1 t 1 t 

~6 .. 0 0 t 1 0 0 1 1 
B I b5 0 1 0 t 0 t 0 I .. 

T 
b4 b3 b2 bl ~ 5 

~OWj- 0 1 2 3 4 5 6 7 
I , 1 , 
0 o 0 0 0 flUI/ IOJiEI SP 0 @ P I P 

0 o 0 1 I 1/01/ fori I ! , -A Q a q 

0 0 I 0 2 Is/xl / pcl / " 2 B R b r 

0 0 1 1 3 IE/xl OC3 #- 3 C 5 C S 

0 1 0 0 4 )0/ / /0/4/ $ 4 0 T d t 

0 I 0 1 5 Vr1/ ffl % 5 E U e u 

0 1 1 0 6 I !f.t<f / tvli 8t 6 F V f v 

0 1 1 1 7 BEL ETB I 7 G W 9 w 

1 o 0 0 8 BS cfNI ( 8 H X h x 

1 o 0 1 9 HT le:f I ) 9 I Y j Y 

, 0 1 0 10 LF Isuj / * : J z j Z 

1 0 1 1 t 1 /vj / / lsi J + ; K [ k } 
1 I 0 0 12 FF IFf I . < L \ I I 

I 

1 1 0 1 13 / /0/ / IGr' / - = M ] m { 
1 1 1 0 14 110 I / lsi J . > N n n -
1 1 1 1 15 lsi I l'fl I ? 0 - 0 DEL, 

(A)134566 

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: 

• Sections - References to Sections of the manual appear as "Section x" with the symbol 
x representing any numeric quantity. 

• Appendixes - References to Appendixes of the manual appear as "Appendix y" with the 
symbol y representing any capital letter. 

• 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. 

• 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 

• 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 

• 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 
Absolute Format, Compressed 
Addresses, Memory 
AL Command 
ASCII Tape 
ASCII Format . . . 
Assembler, One-Pass 
Assign LUNO Command 

_. . .2.4, T2-1 
. . . . . 1.2.1 
. F1-1 thru Fl-4 

... 3.3 
· ... F4-11 
· . . . F3-2 
1.1, 1.4,4.1.3 
3.3,4.2.2,4.3 

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 '.' ...... . 
BNPF: 

Dump Sample Program 
Tape Format ..... 
TTY Listing . . . . . 

Calls, Supervisor . . . 
Capabilities, PXRATE Prototyping 

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

to Another ...... . 
Cassette Generation, PXRATE 

Software Tape . . 
Character Set, 33 ASR 

Reader/Punch 

Command: 

1.2.1 

. 4.3 
· F4-17 
· F4-18 

3.1,3.2,3.3 

· . . 1.2.1 

.2.4, 2.4.1, 2.4.2 

.2.4, 2.4.1, 2.4.2 

· Appendix A, 
FA-I, FA-2 

AL ............ . · .... 3.3 
3.3, 4.2.2, 4.3 Assign LUNO ....... . 

Execute User Program Under SIB 
or Trace 

Inspect Buffer 
PA .... . 
TE .... . 

Direct Tape 
Direct Tape Format 

· ... 4.1.5 
.4.1.2,4.2.2.2 

· . 1.4 
· . 1.4 

· F4-12 
· F3-3 

Error Messages 

Hardware Required .... 
Hexadecimal ASCII to Binary 

Supervisor Call 
HIGH/LOW Dump 

.3.5, T3-3 

1.2.2, F1-1 thru Fl-4 

Linking Loader . . 
Logical Unit Number 

Assignments . . 
LUNOs ..... . 

Memory, Computer ..... . 
Memory Requirements for Software 

Messages, Error . . . . . . . . 

Object Code: 
Compressed Absolute Format 

· . . 1.2.1 
· . . 1.2.1 

1.1, 1.2, 1.4 

3.3, 4.2.2, 4.3 
3.3, 4.2.2, 4.3 

· ... 1.2.2 
· ... 1.2.2, 

F1-1 thru Fl-4 
.4.2.2.1, T3-3 

· . . . 1.2.1 

Index-2 

One-Pass Assembler 
Overlays ..... 

Overlays, Loading of 

PA Command 
Paper Tape Formats . . . 
Physical Record Block (PRB) 
PROM Programmer 
Prototyping System, PXRATE: 

Capabilities of 
Hardware 
PUrpose of ... 
Software 

1.1, 1.4, 4.1.3 
1.1, 1.2.1, 1.4 ' 

2.4,4.3 
· . . 3.4.4 

· . . . 1.4 
.3.6.1, F3-2 
· ... F3-1 

.1.2.1,2.4, T2-1 

· . 1.2.1 
· . 1.2.2 
· .. 1.2 
1.2.1, 1.4 . 

Publications, Related 
PXRATE 

. . . Preface 

.l;1, 1.2, 1.2.1, 1.2.2 

Relocatable Code Version of 
PXRATE ........ 2.4 

.Sample Programs . . . . 4.1 thru 4.3, F4-1 thru 
F4-1O, F4-13 thru F4-16 

SIE . . . . . . . . . . . . . . 4.1.5 
Single Instruction Execution . . . 4.1.5 
Software: 

Memory Requirements for 

Modules ..... . 
Prototyping System . 

Source Format, PXRATE 
Supervisor Call: 

Binary to Decimal ASCII . 
Binary to Hexadecimal ASCII 
Decimal ASCII to Binary 
Hexadecimal ASCII to Binary 
Read ASCII . 
Write ASCII . . . . . . . 

Supervisor Calls, I/O . . . . . 

System Software Tape Cassette 

.1.2.2, F1-1 
thru Fl-4 
· . . 1.4 
· 1.1, 1.2, 
1.2.1, 1.4 

1.2.1 

1.2.1 
1.2.1 
1.2.1 
1.2.1 

.4.2.2.4 

.4.2.2.3 
4.2,4.2.1 

4.2.2 

Generation ....... . .2.4, 2.4.1, 2.4.2 

Tape Cassette, Copying from One to 
Another ........... 2.4, 2.4.1, 2.4.2 

Tape Cassette Generation, PXRATE 
Software Tape .2.4, 2.4.1, 2.4.2 

Tape Cassette: 
Installation . 
Write Tabs .. 

TE Command 
Text Editor . 
Text Editor Command 
Trace, Instruction . 
TTY Reader/Punch 

Upfront Loader . . 
User Area, Memory 

.F2-3 

.F2-2 

. 1.4 
4.1.2 
. 1.4 
4.1.5 

1.2,3.1,4.3 

.... 2.4.1, T2-1 
1.2.2, F1-1 thru Fl-4 
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System Operation Guide (946243-9701) 
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