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HIGH SPEED
PAPER TAPE READER/PUNCH
PROGRAMMING MANUAL

INTRODUCTION

This manual provides information on the operation and programming of the M46-250 combination High Speed Paper Tape
Reader/Punch Interface, which supports the M46-240 Paper Tape Reader or the M46-242 Paper Tape Reader/Punch. Note
that with this Interface, the PTR/P cannot read and punch tapes simultaneously.

Table 1 lists the general characteristics of the Reader and Punch.

TABLE 1. READER AND PUNCH CHARACTERISTICS

CHARACTERISTICS READER PUNCH

Type Photo-electric Electro-mechanical

Tape Width Fixed width of 1 inch Fixed width of 1 inch

Speed Maximum of 300 characters-per-second Maximum of 75 characters-per-second
~Tape handling Oiled or unoiled paper, paper-mylar, mylar, Same as the Reader

and aluminum mylar

Stop time Capable of stopping on a character Punches character and stops

Read/Load Switch Allows loading or changing of tapes Same as the Reader

Power Switch Applies AC power to Reader motor Applies AC power to Punch motor
CONFIGURATION

The M46-242 High Speed Paper Tape Reader/Punch, and the M46-240 Paper Tape Reader only. with the M46-250
Interface, require any basic new series Processor configuration. No particular Processor options are necessary. The device is
normally used on the Multiplexor Bus.

The HSPTR/P operates in two separate modes (Reader, Punch) and should be programmed as such. The mode (Reader,
Punch) is determined by the last OC instruction given.

OPERATING PROCEDURES
Punch Front Panel
The Punch front panel contains three control switches. They are:
1. POWER. This rocker switch tumns power ON or OFF to the Punch. It lights in the ON position.
5. FEED. This momentary rocker switch causes the unit to feed tape through the punch mechanism,
sprocket holes are punched, but data is inhibited. Note that operation of this switch in conjunction

with external input on the punch line is not allowed and can cause erratic punching.

- 3. RUN/LOAD. This lever, when in the RUN position, allows operation of the punch mechanism. When
in the LOAD position, it disengages the pinch roller from the capstan on the punch mechanism.

4. DELETE. This momentary rocker switch causes the unit to punch holes in all channels.



Reader Control Switches
The reader mechanism contains three control switches. They are:
1. POWER. This switch turns power ON or OFF to the reader.

2. RUN/LOAD. This switch, which is activated by the tape access door, allows the Reader to operate
when the door is closed and inhibits Reader operation when the door is open.

3.  DIRECTION CONTROL. This momentary rocker switch enables the user to manually back up or
advance the paper tape. Note that the operation of this switch, in conjunction with external input on
the Punch line, is not allowed and can cause erratic punching.

DATA FORMAT

Reader

The High Speed Paper Tape Reader is a byte buffered device capable of reading up to eight channels on a paper tape.
Punch

The High Speed Paper Tape Punch is a byte buffered device capable of punching up to eight channels in a baper tape. See

Figure 1.
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Figure 1. Channel Designations
PROGRAMMING INSTRUCTIONS

Status and Command Bytes
The status and command bytes for the High Speed Paper Tape Reader/Punch Interface are shown in Table 2.

TABLE 2. HSPTR/P INTERFACE STATUS AND COMMAND

BIT NUMBER 8 9 10 1 12 13 14 15
STATUS BYTE oV NMTN BSY EX DU
COMMAND BYTE DISABLE ENABLE STOP RUN INCR SLEW WRITE READ
% J
Y
DISARM = DISABLEeENABLE
Status
BIT READER PUNCH
ov The Overflow bit is ONE when the Buffer The Overflow bit is always ZERO in the Write
Register is loaded from the Reader before the Mode.

previous character has been transferred. This
condition can only happen in the SLEW Mode.
It is ZERO by:

1. Initialization.

2. The HSPTR/P changes from Read Mode to
Write Mode.

3. The HSPTR/P changes from Write Mode to
Read Mode.

4. The Reader changes from STOP to RUN if
BSY=1.



BIT

DU

NMTN

BSY

EX

Commands

BIT
DISABLE

ENABLE

DISARM

STOP

RUN

INCR

SLEW

WRITE

READ

READER

The Device Unavailable bit is ONE when the
power to the Reader is OFF or the power is not
stabilized, or the Reader lever is in the LOAD
position, or if the drive signal is received and
new feed hole is not sensed within 10ms. It
indicates either no tape or torn tape and serves
as the Out-Of-Tape signal. It is ZERO when the
above conditions are not true.

The No Motion Bit is ONE when the Reader has
issued a Stop command and the tape has been
stopped on the character. It is ZERO when tape
starts moving.

The Busy bit is ONE when the Buffer Register is
empty, waiting for an output from the Reader
or the Reader power is not stabilized. It is
ZERO when the above conditions are not true.

The Examine bit is ONE whenever OV=1 or
NMTIN=1. It is ZERO when they are both
ZERO.

NOTE

PUNCH

The Device Unavailable bit is ONE when the
power to the punch is OFF or internal voltages
have not stabilized, or RUN-LOAD Switch is in
LOAD or the chad box is full. It is ZERO when
the above conditions are not true.

Note that CHAD ERROR becomes ZERO by
depressing the PERF STATUS Switch.

The No Motion bit is always ZERO in the Write
Mode.

The Busy bit is ONE when the tape is advancing
and in the Punch cycle. It is ZERO when the
Punch is ready to accept a punch command.

The Examine bit is always ZERO in the Write
Mode.

The DU status bit is shared by the Reader and the Punch. The
HSPTR/P must be in the Read Mode to sense status on the Reader
and must be in the Write Mode to sense status on the Punch. The
mode is determined by the last OC instruction.

READER

This command inhibits interrupts from the
Device Controller from interrupting the Pro-
cessor. Interrupts are queued if ENABLE is
reset.

This command bit set with DISABLE reset
permits interrupts from the Device Controller to
interrupt the Processor.

This command prevents the device from inter-
rupting or queuing the interrupts.

This command bit halts the motion of the tape.
The next character to be read is positioned over
the sense light when the tape stops.

This command leaves the controller in the Run
Mode, and if in the Slew Mode, starts the tape
moving.

In this mode of operation, the tape is advanced
one character when the controller is in the Run
Mode and a Read Data instruction is executed.
The tape stops after encountering the next char-
acter. The tape remains stopped until a Read
Data Instruction, which starts the tape moving
again.

In this mode of operation, the tape is advanced
continuously until stopped.

Not used

Designates the High Speed Paper Tape Reader.

PUNCH

Same as Reader.

Same as Reader.

Same as Reader.

Not used.

Not used.

Not used.

Not used.

Designates the High Speed Paper Tape Punch.



INSTRUCTIONS

Output Command (OC or OCR) This instruction is used to send a command byte to the Reader/Punch from the
: Processor.
Sense Status (SS or SSR) This instruction enables the status byte of the Interface to be examined.
Write Data (WD or WDR) This instruction is used to output a data byte to the Punch.
Read Data (RD or RDR) TMhl(Si instruction is used to input a data byte from the Reader when in the Read
ode.

Acknowledge Interrupt (Al or AIR) This instruction enables the user to examine the Device Address and Status Byte
when the Interface generates an interrupt. (This instruction is valid only on 16-bit
Processors.)

NOTE
Read Block (RB or RBR) and Write Block (WB or WBR) instructions
can be used with the Reader/Punch. Halfword 1/O instructions (RH,
RHR, WH, WHR) are not used with the Reader/Punch.
PROGRAMMING SEQUENCES

The following threc sections briefly describe the different modes of operation. See 16-Bit Reference Manual, Publication
Number 29-398 and the 32-Bit Reference Manual, Publication Number 29-365 for general programming procedures.

Sense Status I/O Control

This form of I/O Programming uses loops to continually interrogate the status of a device until a specified condition is met.
See Appendices 2 and 3 for programming examples.

Interrupt I/O Control
16 Bit Processor

When using immediate interrupts on a 16 Bit Processor, the appropriate service pointer table must be set up to accom-
modate a PSW swap. Refer to Appendix 2 for programming examples.

32-Bit Processor
Interrupts are handled through the Interrupt Service Pointer Table. See Appendix 3 for programming examples.
Auto Driver Channel I/O (32-Bit Processor Only)
‘The purpose of the Auto Driver Channel is to free the user from handling every interrupt. The Auto Driver Channel
function is controlled by the set up of the Channel Command Block. See Appendix 3 for programming examples.
INTERRUPTS
When enabled, interrupts are generated by the Interface when:
1. The Reader goes Not Busy. (A character is copied into the Buffer Register from the HSPTR.)

2. The Punch goes Not Busy. (A character has been output to the HSPTP and the Interface is ready for
more data.)

*3.  Change from Read Mode to Write Mode provided the Punch is Not Busy.
*4.  Change from Write Mode to Read Mode provided the Reader is Not Busy.

5. Device becomes Unavailable (DU bit goes from 0 to 1).

*When changing from Read Mode to Write Mode, or from Write Mode to Read Mode, pending interrupts are cleared, then
the Busy status of the appropriate side of device is checked. If the appropriate side of the device is Busy, no interrupt is
generated until the device goes Not Busy. If the appropriate side of the device is already Not Busy upon changing mode, an
interrupt is generated at the time of changing mode. The programmer can ignore the last interrupt and change mode
directly.



Processor Pending Interrupts are cleared by:

Initialization.

Disarm command.

Acknowledge interrupt instruction. (16-Bit only)
Changing from Read Mode to Write Mode.
Changing from Write Mode to Read Mode.

*

R

*

When disabled, interrupts are queued.
When disarmed, interrupts are not generated or queued.

NOTE
To maintain programming compatibility with the 02-031 High Speed
Paper Tape Reader/Punch a test for Busy=0 must be performed
before changing modes.

INITIALIZATION

Initialization occurs on power up or when the Initialize Switch on the Processor is depressed, provided the Reader power is
ON and the RUN/LOAD Switch is in the RUN position.

When initialized, the following occurs:

1. Interrupts of all kinds are disarmed.

2. The NMTN and EX status bits are set.

3.  The Disarm, Stop, INCR and Read command functions are set.

4. The BSY status bit is set or reset depending on the state of the Reader.
DEVICE NUMBER

The High Speed Paper Tape Reader/Punch, using Device Controller 35-439, has a preferred address of X' 13". The device
number is easily changed by a minor modification to the Device Controller. Refer to the HSPTR/P Interface Maintenance
Manual, Publication Number 29-290, for details. For preferred addresses, see the appendices in the 16 Bit 32 Bit Reference
Manuals, Publication Numbers 29-398 and 29-365.

SAMPLE PROGRAMS

Appendix 2 is a sample program for use on any 16-Bit Processor. The program combines three types of 1/O programming.
In section one, the program sets the HSPTR/P in the Increment Mode to read a character and then punches it using
programmed sense status loops. At Start 2, the data transfer is done under interrupt control. The third part of the program
demonstrates the generation of an interrupt through change of mode.

Appendix 3 is a sample program and flowchart for use on any 32-Bit Processor. The first section of this program handles
transfer of data through the Auto Driver Channel with the Reader in the Slew Mode. The second section puts the Reader in
the Increment Mode and transfers data under interrupt control.

*When changing from Read Mode to Write Mode, or from Write Mode to Read Mode, pending interrupts are cleared, then
the Busy status of the appropriate side of device is checked. If the appropriate side of the device is Busy, no interrupt is
generated until the device goes Not Busy. If the appropriate side of the device is already Not Busy upon changing mode, an
interrupt is generated at the time of changing mode. The programmer can ignore the last interrupt and change mode
directly.

5/6



APPENDIX 1

COMPARISON BETWEEN 10 INCH AND 15 INCH
HIGH SPEED PAPER TAPE READER/PUNCH

02-031 (10 inch)

When Punch power turns ON, there is a one second
delay to allow the AC motor to come up to speed.

When the Reader receives a Run command, the tape
is moved first and then the data is loaded into the
Buffer Register. Therefore the first data is always
missing.

The Reader Busy bit is ONE when the Buffer Register
is empty, waiting for an output from the Reader.

The Reader Device Unavailable bit is ONE when the

power to the Reader motor is OFF, or the Reader
lever is in the LOAD position.

The interrupt can be enabled, disabled, and kept
unchanged.

There are four conditions to generate interrupts.

Initialization sets Busy and clears all other status bits.

NOTES

02-265 (15 inch)

The Punch power is always ON.

When the Reader receives a Run command, the data
is loaded into the Buffer Register first and then the
tape is moved. Therefore, the first data is not missing.

Same as 02-031, or the Reader is in the load condi-
tion, or the Reader power is not stabilized.

The Reader Device Unavailable bit is ONE when the
power to the Reader is OFF, or the Reader lever is in
the LOAD position, or the power is not stabilized, or
if the drive signal is received and a new feed hole is
not sensed within 10 ms, indicates either no tape or
torn tape and serves as the out of tape signal.

The interrupt can be enabled, disabled, kept un-
changed, and disarmed.

Same as 02-031 plus Device Unavailable.

Initialization clears all status bits.

1. To insure proper Reader (Digitronics) operation, a Sense Status
for Busy = 0 must be performed before transferring to the Write
Mode. Many existing programs do not require this sense status
because 2 ms or more has elapsed before mode change. With
fast Processors or tight programs, transfer to the Write Mode
occurring less than 2 ms from the last read data causes the tape
to stop in the wrong place.

troller.

32 bit operating systems do not support 02-031 (10”) Con-

Al-1/A1-2



DISABLE
INT @

PROCESSOR
LEVEL

READER IN

INCR MODE

~* SENSE STATUS

£

/\

Lv_e<

READ
CHARACTER

SUB ROUTINE
PUNCH 12
(LINK)

Figure A2-1.

APPENDIX 2
PROGRAMMING EXAMPLES AND FLOW CHARTS FOR 16-BIT PROCESSORS

( START 1 )

HALT

PUNCH 12

d

WRITE MODE
(PUNCH)

YE

<>

WRITE
CHARACTER

RETURN ON
LINK

SENSE STATUS [*

( START 2 )

X'44%0
X'46'4=INT

READER

IN SLEW
MODE

PSW <-C000’

INT

ACKNOWLEDGE
INTERRUPT

YES OV OR DU

STOP SLEW
MODE

START 1—Reader: Increment Mode; Punch.

START 2—Reader: Slew Mode; Punch.

Read Under Interrupts.

=1?

READ
CHARACTER

SUBROUTINE
PUNCH 12
LINK

A2-1



APPENDIX 2 (Continued)

‘ START 3 ’

X'44'e-0
LEADER=-0

X'46e—INT1
%
READER IN ES
INCR MODE
{ PSW-C'000' ,-“ LEADE R

LEADER
=0?

X'464—INT2
WRITE MODE
PUNCH
INT1 INT2
ACKNOWLEDGE ACKNOWLEDGE
INTERRUPT INTERRUPT

READ PUNCH
CHARACTER CHARACTER

CHARACTER
=0?

©

Figure A2-2. START 3—Reader Increment Mode: Punch

A2-2
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HSPTR/P PROGRAMMING EXAMPLES FOR 16=BIT PROCFSSOR PAGE 1 19:02:04 08/29/77

PROG= *NONE¥

gonNoOR
00ALR
nonre6R
00NAR
N0NER
gnN12R
00T4R

nN18R
an1pp
00'CR

0000
0000
0000
0000
0000
0000
0000
0000

0000
c000
0000

4800
9510
CR20
4330
DE3C
9Dn35
42590

2083
9B 34
y1Fo

ASSEMBLED BY CAL 02-066RO04-0%1 (32-BIT)

0000
0001
0002
0003
0004
0005
0006
000F

0001
004
00038

007ER
000QR
0082R
0084R

0038R

002u4R

PN F OO

SCRAT
£ResSs
WICTH 120
TARGT 186

*
% IF HSPTR,P NEVICE ADDRESS IS DIFFFRENT THAN Xt13¢, CHANGE
* THE HAI FWORD LABELED *DEVADR?'.
X
X
« TO REAR A CHARACTER FROM PAPER TaPE READER IN INCREMENT
* MODE & THEN PUNCH 1T, BOTH OPERATIONS ARE DONE USING
* SENSE STaATUS LOCP. START @ START1
*
* FOR OPFRATION WITH READER IN SLEW MODE (DATA XFER UNDER
* INTERRIIPT CONTRCL) & PUNCH OPERATION USING SENSE STATUS
* LOOP, START & START 2
*
* THIS PROgRAM RUNS ON INTERDATA 16 pIT PROCESSOR.
*
RO FQu 0 WORK REGISTER
R1 Fal 1 WCRK REGISTER
rR2 Fel 2 HOLDS EXAMPLE START ADDRESS
DEV FQU 3 HOLDS HSPTR/P DEVICE ADDRESS
CHAR FGU 4 HOLDS CHARACTER BEING TRANSFERRED
STAY Fau S HOLDS HSPTR/P STATUS
LEADER Fou [ HOLDS LEADER FLAG
LINK FoU 15 LINK REGISTER
%*
*
DU Fol 1 puU =1
EX FpU 4 FEX = 1
8SY FQU a RSY = 1
*
* READER : IMCREMENT MOpDEs READ SENSING STATUS
x PUNCH ¢ PUNCH SENSING STATUS
*
*
£ THIS PrOgRAM DOES NOT IGMORE LEACER AND HALTS ON STATUS ERROR
* QR WHEn REAPER T[ETECTS END OF TARE; THUS DUPLICATING
x THE ENTTRE TAPE,
E 3
*
*
START1 I H RC+PSW1
FPSR R14R0O PSw = '0000°*
P HT R2,START1 R2 = START ADDRESS
(] DEV«DEVADR GET DEVICE ADDRESS
READ1 O¢ DEVeINCR READER IN INCREMENT MODE
SsR DEVeSTAT
RTC EX4DUHALT OV ,MMTN,DU INDICATE PROBLEM

HALT @ END OF TAPE: DU = 1
L0OP ON BUSY
READ A CHARACTER WHEN BSY DROPS

BTES R&Y 3
RDF DEVsCHAR
Ral LINK.PUNCH12

HP210010
HP210020
HP210030
HP210040
HP210050
HP210060
HP21n070
HP210080
HP210090
HP210100
HP219110
HP210120
HP21013C
HP210140
HP21015¢C
HP210160
HP210170
HP210180
HP210190
HP210200
HP210210
HP210220
HP210230
HP210240
HP21 0250
HP21n260
HP2102708
HP210280
HP210290
HP210300
HP210310
HP210320
HP2110330
HP210340
HP210350
HP210360
HP210370
HP210380
HP210390
HP210400
HP210410
HP210420
HP210430
HP210440
HP210450
HP210460
HP210470
HP21N4AD
HP210490
HP210500
HP21n%10
HP210520
HP210530
HP210540

(panunuoD) 7 XIANIddV
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HSPTR /P PROGRAMM

p0020R

N054R
ETL
0n2AR
D02ER
LET
0n32R

N0XYR
NNx8R
0NxcR
00TER

gnuoR
0Ny 2R
00U6R
00"AR
O0RER
00%2R
00=gR
00%AR
00SER
onEQOR

DNEAYR
pNAGR
n0ABR
0NsCR
nA7TOR
0OTUR

0076R
0N7AR

007ER
00~ 0K
00R2R
0NRYR
00a5R
00ABR
ona7re
00R8R
0NR9R

4300

nE3g
9035
4210
27283
9A3L
030F

NE3gp
ca00
9510
0302

0700
4000
c8lo
40lg
ce2g
483g
DE30
4300
919
4300

9F05
0503
423
Cu450
4230
a3y

41F0
4300

0000
caop
0013
99
59

u2
55
AS

000FR
0086R

p038R

0089R
5000

004y

0064R
0046

004pR
0082R
0088R
0080R

0040R

D05AR
0084
003u4R

0024R
0056R

55
56
57
58
59
60
61
62
63
64
65
66
67
68
&9
70
71
72
73
T4
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
9y
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110

NG [XAMPLES FOR 16-BIT PRNACFSRGK

R

*

PUNMCH12 oC
<SSR
RYC

RTES

whnk
RR

STopP ne
HALT [

EPSR

RR

PUNCH

Dx % % % % *

TART2 XHR
STH
I
]TH
I HI
(]
oc

RSLEW L

FpSR

R

READ1

NFVIWRITE
DEVeSTAT
PUHALT
BRSY+3
DEVeCHAR
LINK

DEV«STOPSLEW
RO+X*8000"
R1,4R0O

R2

ReRo
RCeXyy
R14INT
R1+X"46°"
R2,START2
DEV,DEVADR
CEVeSLEW
RO«PSW2
R1«RO
START2

*
* READER TANTFRRUPT RECEIVED
*
I

NT ap FO+STAT
L HR Ra.DEV
RNE RSLEW
N1 STaTex'g1"
BNZ SToP
RDR NEV«CHAR
*
RAL L INK«PUNCH12
B RSLEW=Y4
*
b 3
PSK1 ne 0
PSw2 nr x*c000°*
DEVADR ne X113
INCR ne X199¢
ENINCR OR Xe59
WRITE nr xecae
WRITE? Ln Xry2e
SLEW na X155
STUPSLE. D X*AS
*
*
* READEFR ¢ IMCRCMENT MOpE
* pUNCH @ pUNCH UNDER INTERRUPTS

PAGE

19:02311  08/29/77

REAN/PUNCH TILL END OF TAPE

Ny INDICATES OFF,/IN LOAD/CHAD
LccP ON BSY

PUMNCH A CHARACTER WHEN BSY DROPS
READ NEXT CHARACTER

HALT PROCESSOR
START OVER

READEK ¢ SLEW MOpPE« READ UNDER INTERRUPT CONTROL
t PUNMCH SENSING STATUS

SET UP NEW PSW FOR IMMEDIATE INT.

R2 = START ADDRESS

GET DEVICE ADDRFSS

FMARLE INTes SLEW MODE

RO&= X'c000*

HALT PROCESSOR TILL INTERRUPTED

ACKNOWLEDGE INTFRRUPT

IGNORE 1F OTHER DEVICE INTERRUPTS
0Ove DU SHOULD BE RESET

SToP @ END OF TAPE

REAR A CHARACTER

READ/PUNCH TILL END OF TAPE

NDISABLE INT @& PROCESSOR LEVEL
FHABLE INT AND HALT

HSPTR/P DEVICE ADDRESS

718+ RUNe INCRe RD

EN, RUN, INCR, RD

DISARM, WRT

ENWWRT

Fiis RUNe SLEW. RD

Y18, STOP, SLEw, RD

READ UNDEPR INTERRUPTS

HP21 0550
HP210560
HP210570
HP21058¢C
HP21n590
HP210600
HP210610
Hp210620
HP210630
HP210640
HP21N650
HP210660
HP210670
HP210680
HP210690
HP210700
HP210710
Hp210720
HP2107%0
HP210740
HP210750
HP210760
HpP21 0770
HP210780
HP21n790
HP2410800
HP21Nn810C
Hp210n820
HP21083%0
HP21 0840
EP210850
HP210860
Hp21n870
HP21n880
HP210890
HP24 0900
HP210910
HP216920
HP21n930
HP249Nn940
HP210950
HpP21n960
HP210ST70
HP210980
HP210990
HP211000
HP211010
HP211020
HP211030
HP211040
HP271050
HP2110A/0
HP211070
HP21108¢C
HP211090
HP211100

(penunuo)) 7 XIANAddY
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HSPTR/P PROGRAMMING EXAMPLES FrR 16-BIT PRNCFSSOR PAGE

00RAR
0nNACR
0090R
0094R
0098R
QaN9AR
0N9ER
00a2R

00AER
00AAR
00ACR

0O0ROR
0nNrR2R
DORYR
pORBR
00RAR

00RER
0nrop
onC 2R
0nCeRr
00rgR
00rCR

00CER
60N2R
00NGR
NOPAR
00PER
QOFOR

0NFU4R
00F6R
00F8R
NOFCR
ONFER
00F2R
DOF4R
00F6R

0700
4n00
ca20
4830
0766
cslp
4010
DE3C

4800
95190
4300

SF0s5
0503
4230
0855
4230

9834
0866
4230
084y
4330
2461

c8lg
4010
NE30
4300
9519
4300

9F05
0503
4230
0855
4230
9A34
0844
4239

0044

008AR
0082R
00BgoR
0044

0085R
008gR

0084R

00A6R

0038R

00DAR

0038R

009AR

111
112
113
114
115
116
117
118
119
12¢
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
15¢
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166

19:02:18 08/29/77

FOLLOWTNG FXAMPLE SHOWS SEQUENCE FOR READING THE TAPE IN

INCREMFNT MODE AND PUNCHING THE TAPE. ONE CHARACTER IS’
PROCESSFN AT A TIME. ROTH READER 2 PUNCH OPERATIONS
ALTERNATF, THUS GENERATING THE CHANGE OF MODE INTERRUPT,

AND HAI TS WHEN ZERO CHARACTER IS ENCOUNTERED.

TART3  XHF
STH
LHI
LK
XHR

READ 1KY
STH
Oc

*

RINCR tH
FPSR
R

[ A K

NT1 AIR
CLHR
RNE
LHR
BNZ

ROR
LHR
BN2Z
L +R
R?
LIS

Xx

*

PUNCH LHI
STH
oc

P3 ' H
FpSR
R

*

RO+RO

RO X044
R24+START3
DEV+DEVADR
LEADER,LEADER
R1,INT2
R1eX*46"
DEVENINCR

Ro,PSW2
R1,Ro
START3

READER HAS TNTERRUPTED

RO+STAT
RCDEV
RINCR
STAT,STAT
HALT

DEVeCHAR
LEADERLEADER
PUNCH

CHAR {CHAR
RINCR
LEADER1

R1,INT2

R1 X460
DEV2WRITE2
ROPSW2
R14RO
START3

* PUNCH TNTERRUPT RECEIVED

*
INT2 ATR
1 KR
RME
t HR
RNZ
WDR
| HR
BnEZ

RO.STAT
RO .DEV

P3
STATWSTAT
HatT

DE v+ CHAR
CHAR . CHAR
READ

*
*
*
*
*
* THIS CxamPLE IGNORES LEADER PORTION OF TAPE
*
*
*
S

SET UP NEW PSW FOR IMMEDIATE INT,

GET DEVICE ADDRESS

INCR MODE

THIS COMMAND GENERATES FIRST INT.
Rgo = X*Copo"*

HALT PROCESSOR TILL INTERRUPTED

ACKNOWLEDGE INTERRUPT

TGNORE IF OTHER DEVICE INTERRUPTS

NON-ZERO STATUS INDICATES PROBLEM
HALT @ END OF TAPE: DU = 1
READ A CHARACTER

IGNORE LEADER
SET 'LEADER READ' FLAG

SET UP INT RETURN ADDRESS
ENABLE PUNCH

HALT PROCESSOR TILL INTERRUPTED

IGNORE IF OTHER DEVICE INTERRUPTS

STATUS SHOULD RE ZERO. HALT IF DU
PUNCH THE CHARACTER

READ CHARACTERS TILL TRAILER

HP211110
HP211120
HP21113C
HpP211140
HP211150
HP211160
HP211170
HP211180
HP211190
HP211200
HP211210
HP211220
HP211230
HP211240
HP211250
HP211260
HP211270
HP211280
HP211290
HP211300
HP211310
HP211320
HP211330
HP211340
HP211350
HP211360
HP211370
HP211380
HP211390
HP211400
HP291410
HP211420
Hp211430
HP211440
HP211450
HP211460
HP21147¢0C
HP211480
HP211490
HP211500
HP211510
HP21152¢C
HP211530
HP211540
HP2115%0
HP211560
HP211570
HP211580
HP211590
HP211600
HP211510
HP211620
HP211630
Hp211640
HP211650
HP211660

(ponunuo)) 7 XIANAddv
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HSPTR/P PROGRAMMING EXAMPLES FN@ 1¢=BIT PROCFSSOR

onFAR 4300 003aR 167 R HALT
00FER 168 END

PAGE

4

193102125

08/29/77

HP211670
HP211680
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HSPTR/P PROGRAMMING FxAMPLES FOR 16-BIT PRNCFSSOR

N0 FRRORS
CAL N4=01

ARSTOP
ANE
BSY
CHAR
DEV

DEVADR
Dl
EMTNCR
EX

HAL T
ImMPTOP
INER
INT
INT1
INT2
LANC
LEADER
LINK

P3

PSW1
PSW2
PUNCH
PUMCH12
PURETOP
RO

R1

R?
rEAD
READY
RINMCR
RSLEW
SLEW
START1
START?2
STARTH
STAT
STrp
STNAPSLEW
WRTTE
WRTITE2

0 SQUEZ PASSFS

0000
0002
0008
0004
0003

0082R
0001

0085R
0004

0038R
00FER
0084R
0064R
00BOR
00E4R
0001

0006

000F

00DAR
007ER
0080R
00CER
0024R
0000R
0000

0001

0002

0C9AR
000ER
00ABR
005AR
n088R
0000R
QO040R
008AR
nQo5

0034R
0089R
0086R
0087R

52
53
47
127

50
127
50
50

48
76
125
150
124

161
4y

144

60
A1
48
137
79
59

59

124
62

129
Su

45
129
6€
67

1be
S5

a3
131
5a

92

142
123

140

143
94

153

65
130
76
78

142

152

163

143

66
136
77
122

J90

PAGE

145

160

167

147

74
137

5 19:02:26 08/29/77

145 164 165 165
58 61 64 79
164

Ty 75 81 82
153 154 159 160
125 126 130 150

139 139 159 162

80

87

151

162

88

88

154

92

120

123

120

(panuguo)) 7 XIANIddV



APPENDIX 3
PROGRAMMING EXAMPLES AND FLOW CHARTS FOR 32-BIT PROCESSORS

‘ START 1 ’ °

u

SELECT REGISTER SET UP CHANNEL SELECT
SET F DIS COMMAND BLOCKH REGISTER
INT @ PROCESSOR TO PUNCH SETF
LEVEL 40 BYTES
SET UP SWITCH TO
INTERRUPT WRITE MODE
SERVICE POINTER WITH INT
TABLE ENABLED
SET UP CHANNEL|
COMMAND BLOCKle C WAIT FOR INT
TO READ
40 BYTES
GENERATE WRITE
SLEW MODE
CHANGE INT IN
HSPTR/P
HALT
ENABLE INT
@ PROCESSOR HALT
LEVEL .
SET UP CCB
WITH EX=0 for
CHANNEL PUNCH
TERMINATION
(READ) l
ENABLE INT CHANNEL
@ PROCESSOR |~ — — — —#| FINISHES
LEVEL OPERATION
MPROPE YES

TERMINATION —_— STOP
OR END OF TAPE
NO
.
REGSET F
ENABLE INT HALT
@ PROCESSOR
LEVEL
EOJ
STOP
TAPE

Figure A3-1. Auto-Driver Channel

A3-1



A3-2

APPENDIX 3 (Continued)

‘ START 2 ;

SET F DISINT
@ PROCESSOR
LEVEL

[SELECT REGISTER|

SET UP INTER-
RUPT SERVICE
POINTER
TABLE

ENABLE
READER
INTERRUPT

ENABLE INT
@ PROCESSOR

LEVEL AND
HALT

READER
INTERRUPT

READER

STATUS=0
?

NO

REGISTER
SETF

READ A
BYTE IN
BUFFER

'*‘{ HALT ’

< START 1 )

Figure A3-2. Read Tape Under Interrupt Control



HSPTR /P PROGRAMMING EyAMP|ES FOR X2-BIT PRQCFSSOR

PROG= *NONE=x

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

oonnnpy  F800
0ponnér  951¢
OponnAar  C800
oannnCI  C8lp
0onn10I 4001
onoNY4I 2612
ooor161 CS510
00pN1AI 2085
00001CI  482g
00nnNs0I 0812

> 0o0n0”21 o0all
& 00o0n241 CAO0
0000”81 4001
nopn?CI CAFg
00n00X01 FA00
000N2EI 5000
0n0NTAI C80g

000N%ET

4000

PAGE

ASSEMBLED BY CAL 02-066R04-01 {32-BIT;

0009
0001
0002
0003
000y
000F

oo0os
0004
0002
0001

0000 00f0

00BAI
00Dg
0000

0200

811¢

01291
00Dn
00001

F781 FFn9
80EF.
00521
80F A

VDN E NN =

1 19:032:22 08/29/77

THE FOI1LOWING PROGRAM READS 40 BYTES FROM READER USING
AUTO DRTVFR CHAMNEL & THEN PUNCHES THAT DATA USING THF
AUTO DRIVER CHANNEL. THE PROGRAM HALTS PROCESSOR IF

oV, NMTN, FX OR DU BIT(S) SETS IR RFADER STATUS; OR IF
RSY OR nu RIT SETS IN PUNCH STATUS, cONDITION COpE AFTER
THE ADe TRANSFER IS TESTED FOR PRepER TERMINATION, THE
ROUTINF .0PPS TILL ENp OF TAPE IS pETECTED BY READER.

WORK REGISTER

WORK REGISTER

HOLDS HSPTR/P ADDRESS
HOLNS HSPTR/P STATUS
HOLDS BYTE COUNT
EXAMPLE START ADDRESS

rfo<n
nonou oy
. s b s

SILEW MODE: READ THRU AUTO DRIVER CHANNEL

REG SET F
SFT UP INTERRUPT SFRVICF poINTER TAB

SFT UP INTERRUPT TABLE FNTRY

SET UP ccCB
To READ 40 BYTES In FAST moDE

SCRAT
CROSS
WTLUTH 120
TARGT 32
NORYZ

*

b 3

*

*

*

E 3

*

*

*

* THIS PRngRAw RUNS ON 32-BIT PROCESSQR

*

* REGISTFR ASSIGNMENT

*

RO FgU 0

R1 Fuu 1

DFv FaU 2

R3 Fau 3

COUNT FQU 4

R1= FQL 15

*

c Fau 8

v Fal 4

G EqU 2

L Fou 1

*

*

*

* READER 3

* PuNCH ¢ PUNCH ySING ADC,

£ 3

START1 T ROWY*FO
FPSR R1+RO
LHT ROCHALT
(%D ¢ R1,X*Dp*

ISPl STH R4 0(R1)
ATS R1+2
C1biY R1.X*2D0°
RIS ISPl
i H NEV4DEVADR
(N R1.DEV
AR R1+R1
tHI RO+CCw+1
STH ROWX'D0* (R1)
1 HI P15,START1

*

NFXxT40n VI RO+Y*F781FFD9"*
ST RO+CCW
1 HI Ro,READ
STH Rg,CCBSUB

SURROUTINE AFTER READ OPFRATION

HP310010
HP310020
HP310030
HP310040
HP310050
HP310060
HP3¢0070
HP310080
HP310090
HP31p100
HPZ10110
HP3q1n120C
HP31n130
HP310140
HP310150
HP310160
HP310170
HP310180
HP310190
Hp310200
HP310210n
HP31n22¢0
HP340230
HP310240
HP 310250
HP310260
HP310270
HP390280
HP390290
HP310300
HP310210
HP31n320
HP310330
HP310340
HP31035%0
HP31 N340
HP310370
HP31 0380
HP31n39¢0
HP31u400
HR310%10
HOZTAL2D
HP31n430
HP31n440
HP310n450
HP31nU460
HP310470
HP31nba0
HP31qn429
HP310500
HP310510
Hp310520
HP310530
HP31nS4g

(psnupuo)) ¢ XIANIddY
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HSPTR/P PEOGRAMMING EYAMPLES FOR 32-BIT PROCESSOR

go00u2I
ooonusl
0p004CT
0000UET

G000s21

0noNs61
0000SAT
00006071
g000A21
0000661
000nNACI
00n0701Y
00nnN74I

gonnrsl
00007CI

0000A0I
0000A41

000NAB]
000n°ET
ooono2I
0o000961

000N°A1
0000201
0000A2I

0000n6l
0000AAT
0000ROI
0000R21

0000R61
000NRATY
GOC0RET
0000C01
oecoor21

0000C4]
00nnNCAI
oooncCl

DE20
F810
9501
4300

4200

4320
F8l0
9501
DE2y
F800
5000
caoe
4000

DE20
4300

42Dg
4320

Faoo
5000
caog
4000

Falo
9501
4300

4200
Falo
9501
4300

0E20
c8lop
1114
9501
030F

Falp
9501
caFo

80FpB
0000 CoOFo

FFFC

8060

80sC
0000 40F0
800D
F785 FFD9
a0Bs
00801
80Cy

80Cs
FFFC

8036
8032

F705 FFD9
8096
00A61
80a2
0000 40Fg
FFFC

8010
0000 O00OF0

FF7a

8089
0B0OF

0000 00FO

00C4I

110

oe
9
FPSR
BFC
*
* CHANNE)

*
READ RTC
*
*

*
* CHANNFE}
L 3
PUNCHED RTC
RFC
*
LT
ST
P HI
]Th

i1
FPSR
A

*
LASTINT RTC
T

FPSP
R

*

SToP oc

HALT LHI
seLe
FP&R
RR

*

*

* READER ¢

* NO PUMrH

*

*

*

START2 Ly
FPSR
t Kl

PUMCH

PAGE

DEV+ENSLEW
R1+Y'COFO°
Ro«R1

0e*

C+V+L+STOP

G+STOP
R1+Y'40FO0"
ROR1
DEV+STOPSLEW

Ro.Y*F7BSFFD9?

ROCCW
RO +PUNCHED
RoCCBSUB

DEV+ENWRITE
*

2

19:033:29 08/29/77

WRITE/READ MODE CHAMGE INTERRUPT
R1 = *000O0COFO* .

HALT PROCESSOR TILL INTERRUPTED
HANG

cOMMaAND INPUT IS TERMINATED

C.VeL FLAGS SHOULD BE RESET NORMALLY
STOP WHEN END OF TAPE IS DETECTED

L = 1 WHEN DU = 1,

6 FLAG SETS FOR PROPER TERMINATION

ENABLE INT @ PROCESSOR LEVEL
STOP TAPE MOTION

TOo PUNCH 40 BYTES IN FAST MODE
SURRQUTINE AFTER PUNCH OPERATION

READ/PUNCH MODE CHANGE INTERRUPT
HANG

OPERATION IS TERMINATED

C+V+L (HALT
GeHALT

RN, Y*'F705FFDO*

Rp.CCW
RO LASTINT
RO.CCBSUB

R1,Y'40F0Q"
Ro,R1
*

C4+V+LoHALT
R1,Y'FO
Ro.R1
NEXTug

DEV+STOPSLEW
R1+X*080F"
R1.4

Ro+R1

R15

INCREMENT MODE

Ri1sY'FO*
Rp,.R1
R15+START2

¢,v,L FLAGS SHOULD BE RESET
G FLAG SETS FOR CORRECT TERMINATION

EXECUTE BIT IS RESET FOR
UNCONDITIONAL ADC TRANSFER TO
YL ASTINT® AFTER LAST PUNCH INT
IS CLEARED.

ENABLE INT @ PROCESSOR LEVEL
HANG

CeVeGeL FLAGS SHOULD BE RESET

REGISTER SET F
TO0 READ & PUNCH NEXT u4p BYTES

STOP TAPE MOTION
R1 = *000080F0°*

HALT PROCESSOR
START OVER

TO REAN NATA UNDER INTERRUPT CONTROL

seLecT FULL wORD MODE, REG SET 15

HP310550
HP310560
HP310570
HP310580
HP310590
HP310600
HP310610
HP310620
HP310630
HP3106u40
HP310650
HP310660
HP310670
HP310680
HP310690
HP310700
HP310710
HP310720
HP31n730
HP340740
HP310n750
HP310760
HP310770
HP340780
HP310790
HP 310800
HP310810
Hp310820
HP310830
HP310840
HP310850
HP31.0860
HP310870
HPZ10880
HP310890
HP310900
HP310910
HP310920
HP31n930
HP310940
HP31 0950
HP310960
HP310970
HP31r 980
HP31099¢0
HP311000
HP311010
HP311020
HP311C30
HP311040
HP311050
HP311060
HP31107¢C
HP311080
HP311090
HP311100

(ponunuo)) € XIANHddV



S-£V

HSPTR/P PPOGRAMMING FYXAMPLES FOR 32-BIT PROCFSSOR PAGE 3

ooo0nOT
000nr21
0000N6T
0000NAT
0000PEI
0000F0IX
0000F4T
0000F61
0000FAI
0000FCI
0000FOI

0000F4T
0000F81

0000FCI
00010271
0001041

0001081
00010A1
0001nEY
00011471
0001161
00011AI
00011C1I
00017201
6001741

00012871
00012CI
0001%01
0001341
0001281
00013C1

0001%EI
0001401
00014171
d001u27y
0001431
0001441

0001451

0001A7AT

0744
c800 00BAI
c8lp ©0DD
4001 0000
2612
c510 02po
2085
4810 8054
1111
ca00 01081
4001 00pO

4820 804¢
DE2p 804s

F810 000g COFo
9501
4300 FFFC

0833

4230 FFAC

F810 0000 OOFG
9501

DB24 802B

2641

C540 0064

4280 FFD8

4300 FF92

0000 0000
0000 o0l6CI
0000 0000
0000 0000
0000 0000
035271

0013
c2
55
59
ES
42

111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146

147
148
149
150
151
is52
153
154
155
156
157
158

1sSp2

LOooP

*
INT

O % % ¥ % ¥

Cu

ccBsuB

*
DEVADR
DWRITE
NSLEW
ENINCR
STOPSLEY
ENWRITE
*
BUFFERO
*

XR
LHI
I HI
STH
ATS
CLHY
RIS
1 H
|LL 8
1 HI
STH

LH
oe

T
FPSR
R

LHR
RNZ
Lr
FpSFk
RN
ATS
CLHT
RL

R

neyY
ne
nrY

nr

neX
DR
nr
nR
nR
[33=1

oS

Fnl

COUNT +COUNT
ROsHALT
R1,X*D0*
RN.0(R1)
R1s+2
R1.X'2p0"
1SP2
R1,DEVADR
R1,1

RO+ INT
RO+X'DC* (R1)

DEV+DEVADR
DEyENINCR

R1+Y*0000COFO"
ROsR1
*

R3,R3

HALT

R1sY*FO

RO«R1

DEV+BUFFERQ (COUNT)
COUNT,1

COUNT,4100

LCOP

HALT

DATA CoNSTANTS & STORAGE USED IN

0
BUFFERQg+39
0,040

Z(READ)

13

xrca!
X*55°
X?159°¢
X'Es'
Xeu2e

100

19:03:36 08/29/77

SeT UP INTERRUPT SERVICE POINTER TAB

SET UP X'DO' + 2(DEV ADR) LOCATION
GET DEVICE ADDRESS

ENARLE, INCR MODE

THIS COMMAND GENERATES FIRST INT,

HALT TILL INTERRUPTED
HANG

REG SET ¢
HALT WHEN NON-ZEFRO STATUS

REG SET 15

LOCP TILL 100 BYTES ARE READ.

ABOVE EXAMPLES

CHANNEL COMMAND BLOCK

SUBROUTINE ADDRESS

HSPTR/P ADDRESS
NISARM, PUNCH

ENe RUNe SLEWe RD

Enie RUNe INCRs RD
DISARM, STOP, SLEW, RD
FN, PUNCH

DATA BUFFER FOR EXAMPLE 2

HP311110
HP311120
HP311130
HPZ3134¢
HP311150
HP311160
HP311170
HP311180
HP311190
HP311200
HP311210
HP311220
HP311230
HP311240
HP3112590
HP341260
HP311270
HP311280
HP311290
HP311300
HP311310
HP311320
HP311330
HP311340
HP311350
HP311360
HP311370
HP311380
HP31139¢
HP311400
HPZq11410C
HP311420
HP311430
HP311440
HP3114%0
HP311460

Hp311470
HP311480
HP31149¢
HP311500
HP3315160
HP311520
HP311530
HP31154¢
HP311550
HP311560
HP311570
HP31158¢0

(panunuo)) ¢ XIANAddV



9-£V

HSPTR/P
NO ERRORS
CAL 0M4=01

ABSTOP
ADC
BUFFERO
c
CCRSUB
ceH
COUNT
DEV
DFVADR
DWRITE
ENTNCR
ENSLEW
ENVRITE
G

HALT
IMPTOP
INTY
5Pl
1SP2

i

LAPC
LASTINT
LOOP
NEXT40
PUNCHED
PURETOP
R0

RrR1

R1R

R3

READ
START1
START2
sTOP
STOPSLEW
y

PROGRAMMING EXAMPLES FOR 32-BIT PROCFSSOR

0 SQUEZ PASSES

0000 0000

0000 0004

0000 01451 134 145

0000 0008 62 79 91

0000 013CI 54 72 85

0000 01281 47 52 70

0000 0004 111 111 134

0000 0002 44 us5 55

0000 013EI 4y 11a 123

0000 01401

0000 01421 124

0000 01411 55

0000 0144Y T4

0000 0002 65 An

0000 pOBAI 38 79 80

0000 Q1AAIX

0000 01081 120

0000 00107 43

0000 QODAY 117

0000 0001 62 79 91

¢c00 0002

0000 00A6I 84

0000 QO0FCI 137

0000 00301 94

0000 00803 71

0000 0000P

0000 0000 36 37 38
70 71 T2
120 121 127

0000 Q001 37 9 4q
87 AR 92
118 119 121

0000 O0OQOF 49 190 110

06000 0003 130 130

0000 00521 53 147

0000 pO0OI 49

0000 00CH41 110

0000 00B61 62 h5

0000 01431 68 TS

p0o00 0004 62 79 7N

83
135
68

91

40
82
133
43
93
126

PAGE

136
7y

112

47
83

42
97
127

4

96

131

48
84

45
98
132

19:03:42

123

138

51
85

46
99
133

08/29/77
124 134
52 53
as 93
46 48
108 109

54
99

56
113

57
109

57
114

67
112

66
115

a9
114

/7
116

(panupuo)d) ¢ XIANAddY
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