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DIGITAL INPUT/OUTPUT 
CONTROLLER ( DI 0) 

PROGRAMMING MANUAL 

INTRODUCTION 

This document provides programming information for the INTERDATA Digital 1/0 Controller. It assumes that the reader 
is familar with the 1/0 programming structure of INTERDATA Processors. 

For information about INTERDATA programming, refer to the following: 

INTERDATA 32-Bit Series Reference Manual, Publication Number 29-365 
Model 7/32 Reference Manual, Publication Number 29-399 
Model 8/32 Processor User's Manual, Publication Number 29-428 
16-Bit Series Reference Manual. Publication Number 29-398 

This manual describes the Digital Input/Output Controller and summarizes all of the information necessary to program the 
system. The Digital 1/0 (DIO) controller provides a standard interface between the Multiplexor Bus and the external 
peripheral device. 

CONFIGURATION 

The DIO Controller may be used with any Model 7/16, Model 7/32 or equivalent Processor. 

DATA FORMAT 

The DIO system is a halfword-oriented device. It consists of a 16-Bit output register and 16 input data lines. The 16 
controller input bits represent external inputs to the system. The 16 bits of digital output data represent outputs from the 
processor. Since the DIO Controller includes two independent data paths, a bi-directional flow of information is possible 
between the processor and the peripheral device. Input operations command the external device to acquire and transfer 16 
bits of information to the computer. Output operations enable the computer to output 16 bits of data to the external 
device (see Section entitled Device Numbers). 

PROGRAMMING INSTRUCTIONS 

Processor Instructions 

The following Processor 1/0 Instructions are used to control and communicate with the Digital 1/0 Controller: 

Sense Status (SS or SSR) 

The Sense-Status instruction is used to determine whether the peripheral device is ready for data transfer operations. 

Output Command (OC or OCR) 

The Output Command instruction is used to enable, disable or disarm DIO Controller interrupts. 

Write Half word (WH or WHR) 

The Write Halfword instruction is used to output 16 bits of data to the controller output register. 



Read Halfwor<l (RH or RH R) 

The Read Halfword instruction is used to read 16 bits of data from the controller input data lines. 

Acknowledge Interrupt (Al, AIR, ACK, and ACKR) 

The Acknowledge Interrupt instruction (applicable to INTERDATA 16-Bit Processors only) is used to service interrupts. 
Execution of this instruction returns the address and status of the interrupting device. 

Read Data/Write Data (RD,RDR,WD,WDR) 

Since the DIO Controller is a halfword oriented device, the use of these instructions is not recommended. However, if used, 
the low order byte of data will be transferred to the device as a halfword with the 8 high order bits undefined. 

STATUS AND COMMAND BYTES 

Table 1 summarizes the DIO status and command byte data formats. 

Bit 
Number 

Status 
Byte 

Command 
Byte 

*BUSY 

COMMAND 

ENABLE 

DISABLE 

DISARM 

TABLE l. DIO STATUS AND COMMAND BYTE FORMATS 

0 1 2 3 4 5 6 7 

--+---------

BUSY 

·-+---- -

Disable Enable 

DISARM 

The resetting of this bit, signals the computer that a halfword of data is available in the con­
troller. If enabled, an interrupt is generated. The program can then read a halfword of data. When 
the read operation is complete, BUSY sets. 

OUTPUT OPERATION: 

The resetting of this bit signals the computer that the interface output register is ready to receive 
a halfword of data from the computer. If enable, an interrupt is generated. The program must 
then write a halfword of data. At the completion of the Write operation, BUSY sets. 

When this bit is set and DISABLE is reset. interrupts are passed to the Processor as they occur. 

When this bit is set and ENABLE is reset, interrupts are not passed to the Processor as they occur 
but arc queued by the inte1rface. 

When both ENABLE and DISABLE are set, interrupts are not passed to the Processor as they 
occur, and arc not queued by the interface. All pending interrupts are cleared. 

NOTES 

I. A Controller option enables the user to unconditionally inhibit 
the setting of the BUSY bit. 

2. When the INIT switch is depressed on the Processor console, 
BUSY is set. Furthermore, when power is turned on, BUSY is 
set. 

3. There is no Controller Output command to set or reset the 
BUSY status. In order to set the BUSY bit under program 
control, a "dummy" Read and Write operation must be per­
formed (see section entitled "PROGRAMMING SE­
QUENCES"). 



PROGRAMMING SEQUENCES 

Asynchronous Data Transfers (Appendices 2 and 3) 

Data may be transferred to or from the device asynchronously by issuing a Write Halfword to the output address (N), or a 
Read Halfword instruction from the input address (N+l ). The first programming example in Appendices 2 and 3 illustrates 
the use of a simple subroutine designed to transfer data in this manner. Interrupts from the controller should be disarmed 
and the BUSY status is not used to signal the processor when data transfers should be initiated. 

Sense-Status Operation (Appendices 2 and 3) 

Appendices 2 and 3 illustrate a subroutine to transfer data by sensi!lg BUSY status. In addition, to initiate an input 
operation: 

l. Disarm the controller interrupt system (see section entitled INTERRUPTS). 

2. The BUSY status bit must be set to initiate the operation. If the state Of the BUSY bit is unknown, a 
"dummy" Read Halfword instruction must be issued to set the BUSY bit. This signals the controller 
to initiate an input operation. The data read from the input data register by this "dummy" read, is 
undefined. · 

3. A Sense-Status instruction is used to sense the controller status. When BUSY resets, the program can 
read one halfword of data. 

To initiate an output operation: 

l. Disarm the Controller interrupts (see section entitled INTERRUPTS). 

2. The BUSY status bit must be set to initiate the operation. If the state of the BUSY bit is unknown, a 
"dummy" Write Halfword instruction must be issued to set the BUSY bit. This signals the Controller 
to initiate an output operation. 

3. A Sense-Status instruction is used to sense the status. When .BUSY resets, the program can write one 
halfword of data. · 

Interrupt Driver Operation 

Appendix 2 outlines a program to execute interrupt driven data transfers. To initiate an input operation: 

l. Output a command to the input address assigned to th~ interface to enable interrupts. 

2. Repeat Step 2 of Sense-Status Operation.* 

3. When BUSY resets, the Controller generates an interrupt indicating that the input data is available in 
the 010 Controller. The program can then read l halfword of data. 

To initiate an output operation: 

I. Output a command to the output address assigned to the interface to enable interrupts. 

2. Repeat Step 2 of the Sense-Status operation.** 

3. When BUSY resets, the Controller generates an interrupt indicating that the computer should send 
data to the device by issuing a Write-Halfword to the output address. 

Auto Drive Channel Operation 

Appendix 3 illustrates an example of using the Series 32 Processor Auto-Drive channel to execute DIO data transfers. For 
further information concerning Auto-Driver Channel programming, refer to the 32 Bit Series Reference Manual, Publica­
tion Number 29-365. 

*If the Controller is wired to inhibit the setting of the BUSY status bit, this step should be ignored. An external interrupt 
occurs when data is available in the Confroller. 

**If the Controller is wired to inhibit the setting of the BUSY status bit, this step should be ignored. An external interrupt 
occurs when the device is ready to receive data. 

3 



INTERRUPTS 

If enabled, an interrupt is generated by the DIO Controller when clata is available in the interface, or when the output data 
register is requesting a halfword of data from the computer. Tttis interrupt occurs if the BUSY bit is operational or not. 

INITIALIZATION 

Initialization disarms all system interrupts, clears the digital input and output registers and sets the BUSY status (bit 4 ), if 
operational. 

DEVICE NUMBERS . 
The Digital 1/0 Controller communicates with the processor via two device numbers. 1/0 instructions used in output 
operations must address a device number N as selc~cted by two hexadecimal switches located on the controller board. This 
setting must be even, i.e., the least significant switch setting must be 0, 2, 4, 6, 8, A, C, or E. 1/0 instmctions used in input 
operations must address on odd device number equal to N + 1. 

SAMPLE PROGRAMS 

Appendices 2 and 3 contain sample programs illust1rating various methods of DIO data transfer. 

4 



INITIALIZE 

SINGLE-CARD 
DIGITAL INPUT 
OUTPUT SYSTEM 

OUTPUT 
STATUS 
LOGIC 

OUTPUT 
DATA 

REQUEST 

OUTPUT 
DATA. 

AVAILABLE 

SIGNAL 

OUTPUT DATA 
REQUEST 

lt OUTPUT DATA 
AVAILABLE /{ 
INPUT ~ 

~AVAILABLE 

INPUT DATA 
RECEIVED 

APPENDIX 1 

DIGITAL INPUT/OUTPUT (DIO) SYSTEM 
BLOCK DIAGRAM 

PROCESSOR MULTIPLEXOR .1/0 BUS 

16 
BIDIRECTIONAL 

DATA LINES 

8 
CONTROL 

LINES 

INPUT/OUTPUT CONTROL SECTION 

16 
OUTPUT 

DATA 

5 
TEST LINES 

DIGITAL OUTPUT 
INTERRUPT 

LOGIC 

DIGITAL 
OUTPUT 

REGISTER 

DIGITAL INPUT 
INTERRUPT 

LOGIC 

INPUT 
STATUS 
LOGIC 

16 
OUTPUT 

DATA LINES 

16 
INPUT 
DATA 
LINES 

INTERFACING SIGNALS (REQUEST/RESPONSE) 

DESCRIPTION FUNCTION 

PERIPHERAL DEVICE 1 !USEC PULSE .. REQUESTING DATA 

1 jJSEC PULSE 
PROCESSOR DATA SETTLED ON LINES 
AND READY FOR PERIPHERAL 

PERIPHERAL DEVICE REQUESTING 
1 JJSEC PULSE TO INPUT DATA TO PROCESSOR 

PROCESSOR ACKNOWLEDGES 
1 psEC PULSE DAT A ACCEPTED 

INTERRUPT 

GENERATE 
PROCESSOR 
INTERRUPT 

INPUT 
AVAILABLE 

INPUT 
DATA 

RECEIVED 

STATUS 

RESET 
BUSY=O 

NO INTERRUPT SET l 
GENERATED BUSY=1 • 

GENERATE 
RESET ., 

PROCESSOR 
BUSY=O 

INTERRUPT 
-~ 

NO INTERRUPT SET 

GENERATED BUSY=1 

Al-1/Al-2 

I 



Af-'f'li'JOIX 2 16 bIT DIGITAL I/lJ PkOGfit.MMI"JG EXAMPLES PAGE 1 1~:06:14 07/26/77 

OOOOk 

OOOOf\ 
OOOOR 

OOOOH 

OOOOh 
uCC 

0000 0000 
0000 UU04 
0000 U005 
OOUO UOOG 
0000 0007 
0000 U008 
0000 oooc 
0000 U008 
0000 0009 
0000 UOOA 
0000 UOOB 
0000 UOOF 
0000 0041) 
0000 U044 
0000 U046 
0000 0003 
0000 0002 
0000 0001 
0000 0000 
0001) uooo 
OOUU U007 
OOUU UU04 
0000 0005 
0000 uooc 
0000 UOOE 
0000 UU02 
C890 OOFO 

1 
~ 

3 
4 
5 
6 
9 

10 
11 
12 
13 
H 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2b 
27 
28 
29 
30 
31 
32 
~3 

34 
35 
36 
37 
38 
39 
lt-0 
41 
'+2 
43 
41; 

lf-5 
1+6 
47 
1+8 
49 
50 
51 
52 
53 
5i+ 
55 
"'f. 

SCRAT 
TARGT 32 
NLSTC 
~ 1 0RX3 
SQCHK 
IFZ ADC-2 
EN[JC 
WIDTH 120 
SQlJEZ 
CROSS 

* coPYRIGHl INTERGATA MAY 1975 

* * THl PROGRAMMING S[QU[NC[S THAT FOLLUw D[MONSTRATl THE VARIOUS METHODS 
* OF DATA TRANSFER uSING THE DIGITAL 1/0 CONTROLLER. THE FLOW-
* CHAHTS IN APPENDIX 2 OUTLINl THL MEIHUOS IMPLEMENTED RELOW.IN THE 
* FIHST EXAMPLE•OATA IS TRANSFERRlO TU ANO F~O~ THE SYSTE~ WITHOUT THE 
* USl OF HANUSHAKING OR INTERRUPT LOGIC.STATUS FROM THE INPUT AND 
* OUTPUT SUBSYSTEMS IS IGNORED ANU SYSTEM INTERRUPTS ARE DISARMED, THE 
*SUBROUTINE OIGITIO IS CALLED TO EXECUTE DATA TRANSFERS.THE CALLING 
* ARGUMENTS INCLUDE AN INPUT/OUTPUT OPEHATION IDENTIFIER A~D A POINTER 
* TO MEMORY SPECIFYING WHERE DATA IS TO RLTRIEVEO OR STORED• 
* ALL PROGRAMMING fXAMPLES RUN WITH THl TEST CABLE REFERENCED IN 
* APPENDIX 6 OF DOCUMENT 06·188Al5. 
* ALL PROGRAMMING EXAMPLES AHE wRlTTEN lN CAL COMMON CODE. 

* * EQUATES AND 
STAT EQU 
OUT DEV EQU 
INOEV EQU 
IOI ND EQU 
DTAPTR EQU 
BSY EQU 
DTAPTRl EQU 
IONTCMP EQU 
WKl fQU 
RE.TRY EQU 
INTOEV fQU 
RETN EQU 
OLOPSWST EQU 
NEWPSWST EQU 
N£WPSWLC [QU 
RST03 EQU 
RST02 Ef.IU 
RSTOl EQU 
HS TOO EQU 
HSTFO [Qu 
OTAPTRO EQU 
OUTOEVO EQU 
I NOE VO EQU 
OTAPTR10 EblU 
WK2 E(;U 
BUFFLMST mu 
OlOENTR LDAI 

f"PSH 

REGISTER ALLOCATIONS 
13 
4 
5 
6 
7 
8 
12 
8 
9 
10 
11 
15 
X•t+O' 
X1 4'+' 
X'4F.i' 
3 
2 
l 
0 
0 
7 
4 
5 
12 
14 
2 
-wK1,x•Fo• 
RfT~Y,Wt<l 

STATUS REGISTER 
OUIPUT DEVICE ADDRESS 
INPUT DEVICE ADDRESS 
INPUT-OUT~UT JOE~TIFIER 
POlNTER TO INPUT/OUTPUT BUFFER 
~USY STATUS FROM 010 CONTROLLER 
INPUT BUFFER _POINTER FOR INTERRUPTS 
l/U NOT COMPLETE FLAG 
WOHK R[G!STER- GENERAL PURPOSE 
AOLH<ESS FOH ERROR RETRY 
INTlRRUPTING DEVICE ADDRESS 
SU~HOUTINE RETURN ADDRESS 
OLU.PSW SAYE AREA 16 BIT ONLY 
N[W PSW STAT ON EXT INT 16 BIT ONLY 
NEW PSW LOC EXT INT 16 9IT ONLY 
EXlCUT!VE REGISTER SET 0 R3 
lXl:..CUTIVE REGISTER SET O R2 
EXl:..CUTIVE REGISTER SET O Rl 
lXLCUTIVE.REGISTER SET 0 RO 
HE~lSflR StT F•k[GJSTER SET 0 
OUJPUT SUFFR POINTR -REGISTEH SET 0 
OUTPUT DEVICE ADDRESS- REG. SET O 
HEbISTlR SlT O INPUT DEVICE ADOR 
KEblSTlR SlT 0 INPUT gUFFER POINTER 
wOt<K R1:..i.;JSTLR 2 
bU~rEK LIMIT STATUS 
SELECT REGISTER SET X•F• 
LX~hANGE PHOGRAM STATUS 

iJlOOOOOO 
AOCOllOlO 
UI000020 
01000030 
0100U031 
01000040 
Ul000080 
01000090 
DIOUIJlOU 
01000110 
UI000120 
lJl00013U 
DI000140 
01000150 
O.I000.160 
01000110 
UI000180 
UIQ00190 
OI000200 
01000210 
0.1000220 
01000230 
01000240 
OI000250 
DI000260 
OI00021.o 
U1000280 
01Q00290 
01000300 
01000310 
OI000320 
DI000330 
0!000340 
DI000350 
DI000.300 
UlOOO.HO 
01000380 
01000390 
iJlOUOl.JOO 
OI000 1HO 
l).[000420 
01000430 
OlOOOIJ40 
LJI000450 
01000%0 
01000470 
DIQ004d0 
UI000'+9U 
UlOOO'SOO 
01000510 
Ul00052U 
D.t000~30 
OI000540 
Dl0005'H 
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0 (J U6i' 
U u 0 Ar< 
OQOER 
OG 12!\ 
OOH;R 
00181"\ 
0 0 lC'~ 
0020k 
0022R 
0026k 
00.2A" 

002EH 
0030K 
0032R 
0036K 
0038R 
003CR 

481+0 UlOM< 
UE'+O 0112K 
485u UlOCK 
DE5o 0112K 
24ol 
Cl370 GlOE.R 
41FO uo2rn 
0766 
C870 UllOR 
41FO lJ02[K 
C200 0120K 

08b6 
2334 
0847 0000 
2303 
U957 UCIOO 
030F 

':J7 
':J8 
59 
60 
61 
b2 
b3 
b'+ 
65 
66 
67 
68 
b9 
70 
71 
72 
73 
74 
75 
7b 
77 
78 
79 
80 
81 
82 
83 
84 
85 
~6 

87 
&8 
B9 
90 

* 

LH 
oc 
LH 
OC 
LI~ 
LDAI 
RAL 
XAR 
LDAI 
8AL 
LPSW 

OUTOEV,OlVAORl 
OUTDEV,LJISARM 
ll\IDE\/,DEVAUR2 
INDEV,DISARM 
IOil\Ju•l 
UT l\PTH, OUT BUFF R 
HE T t\I , 0 l G IT l 0 
IOINO, IOI ND 
OT APTR, INBUFFR 
REHJ,OlG!TlO 
WAIT 

u[I THE OUTPUT DEVICE ADDRESS 
UISARM OUTPUT DEVICE LOGIC. 
GEi 1HE INPUT DEVICE nODHESS 
OlSAHM INPUT DEVICE INTERRUPTS 
SE1 THE I/0 INDICATOR FOR OIO OUTPUT 
Gll THl POINTER TO THE OUTPUT DATA 
CALL THE SUBROUTINE TO WRITE DATA. 
KESLT THE IO INDICATOR FOR INPUT OP 
GEi POlNTEK FOR INPUT DATA 
GO KLAU THE INPUT DATA 
HALl THE MACHINE 

* su~ROUTINE OIGITIO TRANSFERS 16 BITS OF PARALLEL BINARy DATA EITHER 
* TO THE OIGITAL I;O SYSTEM OR FROM THE DIGITAL I;O SYSTEM. STATUS LOG­
* IC FROM THE CONTROLLER IS IGNORlD. AMONG THE CALLING ARGUMENTS ARE AN 
* INPUT/OUTPUT lNOlCATOR FLAG,PHYSICAL UEVICE ADDRESS AND A POINTER TO 
* THE RESPECTIVE INPUT OH OUTPUT OAIA BUFFER. 

* * CALLING SEQUENCE: BAL RETN,OlGITIO 
* INPUT RfbISTERS: QUTDEV: OUTPUT OlVlCE ADDRlSS(EVEN DEVICE ADDR.> 
* INOEV: INPUT QLVlC~ AUORESS (000 DEVICE ADDRESS) 
* IOINO= INPUr QUTPUJ IDENTIFIER 
* OTAPTR= POINTER 10 INPUT OH OUTPUT BUFFER 
* REGISTERS DESTROYEO:NONE 
* SUBROUTINE OUTPUT DATA STORED IN MEMORY LOCATION SPECIFIED BY POINTER 
* OTAPTR.IF IOIND:O OPERATION IS A REAU OTHERWISE IT IS A WRITE 

* DIGITIO LDAI{ 
Bl 
WH 
R 

R£AD1N RH 
RETUKN BR 

* 

IO HJO• IOI ND 
READ IN 
OUTDEV,Q(OTAPTR) 
HE.TUKN 
INO£V,O<OTAPTR) 
RETN 

CH~CK THE 1/0 INDICATOR FLAG 
BRANCH TO READ OPERATION 
wRlTE A HALFWORD FROM OUTBUFFER 

HEAU A HALFWORD INTO INPUT 9UFFER 
KETUKN TO THE USER. 

LJ1000~42 
UI000550 
01000560 
01000580 
Ul000590 
Ul000600 
01000610 
01000620 
01000630 
Ul000&~0 
Ul000650 
UI000660 
Ol000b70 
01000680 
DI000690 
1Jl000700 
01000110 
0100072.0 
01000730 
01000740 
Ul000750 
01000760 
OIQ00770 
U!000780 
01000790 
DlOOQaOO 
LH000610 
01oooe20 
01000830 
oroooeqo 
01000850 
UI000860 
Dl000870 
01000880 



* 

* 

* 
> 
N * w 

• 

APP[~LllX ~ 16 HIT UlGITAL I/U PHObriAMMING EXAMPLlS PAGE 3 

SL~St-STnlUS PHObRAMMING EXAMPLES 

(; O 3E I~ 
O OLl-2i{ 
0 0 r.p.~R 
0048R 
CO'+CR 
oo5oR 
G o:ii+R 
005bR 

0058R 
005CR 
0060R 
006!.l-R 
00681-t 
006CR 

0070R 
0072R 
007'+H 
0078R 
Q07Ak 
007CR 

0080R 
0084({ 
008f>H 
OUdAR 
OOBCH 
008ER 

0 090f~ 
Ol.J94K 
OO':l6R 
009AR 

ca-;o lJOFo 
95A9 
4840 U10AR 
UE40 IJ112K 
4850 UlOCR 
['(50 Oll2H 
2461 
99:>9 

C870 OlOER 
41FO 0070R 
C8AO U058R 
41FO OOAOR 
'+lF 0 0070R 
C200 0120R 

0866 
213D 
4850 01ocR 
9050 
2383 
'f3UO U09CR 

0957 0000 
9050 
4380 IJ106R 
230A 
9040 
2187 

l>8'+7 uooo 
50'+0 
4380 Ul06R 
2.302 

92 * IN THIS lXAMPL~ THE UATA TRANSFlRS AHf SYNCHRONIZED WITH TlfE CONTROL-
93 * LEH THROUGH THt llSl OF HANOSHAK!Nb S!GNALS ASSOCIATED wITH THE OLVIcE 
~4 * A COMPLETE DESCRIPTION QF THE BUSY ~TAlUS IS INCLUDED IN SECTION 4 . 
95 * 
'% 
97 
96 
99 

100 
101 
102 
10.3 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
11& 
119 
120 
121 
122 
123 
121.f. 
125 
126 
127 
128 
129 
150 
131 
132 
133 
134 
1.35 
136 
137 
1.38 
139 
11+0 
141 
1'+2 
143 
Hlf 
145 

* DlOENTRl LOA! WK1,X•Fo• 
EPSK KE TRY, WtH 
L~ DUTOEVtOEVADRl 
CC OUTO[V,OISARM 
LH INO~V,DEVADR2 
OC lNOEV,OISARM 
LIS IOJi'J[),1 
RHR lNOEVtWKl 

* LIZE THE DIGITAL I/O STATUS 
CONT LDAl DTAPTR,OUTBUFFR 

8AL RET~,OIGITlOl 

LDAI RETRY,CONT 
BAL RETN1CHECK 
PAL RETN10IGITIOl 
LPSW WAIT 

SELLCT REGISTER SET X•F• 
EXCHANGE PKOGRAM STATUS 
GET THE OUTPUT DEVICE ADDRESS 
UlSAKM SYSTEM INTERRUPTS 
GEi THE INPUT SYSTE~ DEVICE ADDRESS 
DlSAKM INPUT DEVICE INTbRRUPTS 
S[l THE ItO IND FOR OUTPUT OP 
lXt.CUTt.. A READ OPERATION TO lNITlA-

bEI THE DATA POINTER TO OUTPUT BLIFFR 
GO 10 UIGITAL I/0 ROUTINE FOR OUTPUT 
GU CHECK IF OP WAS COMPLETED 
GO 10 DIGITAL I/O ROUTINE FOR INPUT 
HALT THE PROCESSOR 

* su~ROUTINE OlGITIOl FIRST CHECKS TO !NSuRE THAT BUSY STATUS FROM THE 
* DESIRED SUBSYSTEM IS ZERO. IF IT IS NOT,THEN THE PERIPHERAL DEVICE 
* IS NOT READY FOR DATA TRANSFER ANU THE SUB~OUTINE RETURNS TO THE USER 
* WITH THE IONTCMP FLAG SET=l.OTHt..RWl::it.,THE SUBROUTINE WILL EXt:.CUTt:. THE 
* l\PPROPRIATE READ OR wRITE. OPERATION ANU INSURE THAT THE BUSY STATUS 
* WAS SET=l FOLLOWING THE I;O OPERATION. 

* * CALLING SEQUENCE: BAL RETN,Q!GIT101 
* INPUT REGlSTERS: 
* OUTDEV=OUTPUT DEVIC~ ~DORESS<EVEN DEVICE ADDRESS) 
* INOEV:INPUT OEVICl AOUHESS (ODD DEVICE ADDRESS) 
* IOIND: INPUT;OUTPUI luENTIFIER 
* OTAPTR:.POlNTER TO lNPUT OR OUTPUT SUFFER 
* REGISTERS DESTROYED: RS=lONTCMP,WKl=K9 

* 
* DlGITIOl LOAR 

* 

BNZ 
LH 
SSR 
AFC 
B 

CONTl RH 
SSR 
RFC 
B 

WRITEOP SSR 
8TC 

* CONT2 WH 
SSk 
PFC 
8 

IOINO, IOI NO 
WRITE OP 
INOEV,OEVAUR2 
INOEVtSTAT 
8SY,CONT1 
EXITI.NCP 

INDEV,O<DTAPTR> 
INOEV1STAT 
ASY,ERROR 
KETUR!\!1 
OUTOEV,STAT 
BSY 1EXITINCP 

0UTOEV,OlDTAPTH) 
OUTUEV,STAT 
BSY ,£RROfl 
l<ETURNl 

GEl THE INPUT/OUTPUT OP IDENTIFIER 
IF !TS SET, ITS A WRITE OPERATION. 
OTHlR~ISE,G£T TH£ INPUT DEV.ADDRESS 
bEI THE STATUS OF THE, DEVICL 
!F ITS ZERo.oo THE RfAD OPERATION 
OTHE.RWISE, SET THE 1/0 NOT COMPLETE 
FLAb AN.[J RtTUKN TO THE USER 
REAU A HALFWORD OF DIGITAL DATA ANO 
CH~CK INPUT STATUS BUSY SHOULD SET. 
IF lT DIDN'T,THE DEVICE IS IN EKKOR. 
Kl1UHN TO THE USER. 
SENSE. DEVICE STATUS. 
IF THE BUSY BIT IS SET.SET I/0 NOT 
COMPLlTE AND R(TURN. 
UO 1Hl WRITE OPERATION. 
SE.NSl DEVICE STATUS 
~USY HIT SHOULD BE SET 
KElURN TO THE USEq 

UlOOOqOO 
0!000910 
01000920 
UI000930 
iJIOOOY4U 
01000950 
Dl000951 
01000952 
UI000960 
LJ1Q00970 
01000990 
01001000 
01001010 
Ul001020 
0!001030 
Dl001040 
01001050 
DI001060 
01001070 
01001080 
01001090 
01001100 
01001110 
010.01120 
01001130 
01001140 
01001150 
01001160 
01001170 
Dlo0 . .1180 
01001190 
01001200 
01001210 
01001220 
01001230 
01001240 
01001250 
01001260 
01001270 
01001290 
01001300 
01001.310 
01001320 
UI001330 
Ul001340 
01001350 
Ul001360 
01001370 
01001380 
UI001390 
DlOOhOO 
D!OOl'UO 
OIOOU20 
01001 .. 30 
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Sl~SE-STATUS PROGRAMMING EXAMPLES 

009CR 2481 
009ER 030F 

OOAOk 
OOA2R 
OOA4R 
00A6R 
00A8R 
OOACR 
OOAER 
OOl3UR 
OOB2R 

0888 
2333 
0788 
030A 
C870 0110R 
0766 
0788 
030F 

146 EXITINCP LIS 
!Lt 7 RETl.JKNl 13R 

IONTCMP,l 
HETN 

SLI Trll !/0 INCOMPLETE FLAG 

1'+8 
11.f.9 
150 
151 
152 
153 
154 
155 
156 
157 
156 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
l72 
173 
174 
175 

* 
* 
* 
* * SUBROUTINE CHECK INSURES THAT THE 1/0 OP[RATION WAS COMPLETED 
* SUCCESSFULLY.IF IT WAS NOT IT W!LL KlSlT THE IONTCMP FLAG ANO RETRY 
* THl OPERATION. IF IT WAS A SUCCLSSFUL OPERATION, THE SUBROUTINE WI~L 
* INITIALIZE ALL PARAMETERS FOR SUdS[QU(NT OPERATIONS 

* * CALLING SEQUENCE: BAL KETN,CHECK 
* INPUT REGISTERS: IONTCMP=IONTCMPLETlU INDICATOR 
* IOINO:l/O lNOICATOK FLAG 
* OTAPTR=UATA PO!NTlK TO INPUT OR OUTPUT BUFFER 
* RETRY= KETRY AUDKE~~ 

* * REGISTERS DESTROYED: 
* IONTCMP= I/0 OPERATION NOT COMPLETEU FLAG 
* OTAPTR: POINTER TO MEMORY BUFFEH 
* IOIND= I/O INDICATOR 
CHECK LOAR lONTCMp,IoNTCMP 

82 REIN IT 
XAR IONTCMP,IONTCMP 
BR RETRY 

REIN IT LDAI OTAPTR,INBUFFR 
XAR IOINU,IQIND 
XAR IONTCMP,IONTCMP 
BR RETI~ 

IFZ ADC-2 

TESl THE Io NOT COMPLETED FLAG 
lF IT ZERO,THE PREVIOUS OPERATION 
WAS SUCCESSFUL, OTHERWISE RESET THE 
COMPLlTEO FLAG TRY AGAIN. 
KEiNITIALIZE THE OUTPUT DATA POINTER 
HESET l/v. FLAG FoR A READ OPERATION 
KESlT 1/0 NOT COMPLETE FLAG 

JJ10011.f.'+0 
01001450 
D10Ullf60 
u1ou1 1nu 
IJI001'+80 
0100114-90 
01001500 
Ul00l510 
u1001s20 
UI001530 
01001514-0 
Ul0Ul5SU 
01001560 
Ui00it>70 
Ul001580 
IJI001590 
01001600 
UlOOlolO 
Ul001&20 
01001&30 

_UI001640 
UIQ01650 
01001660 
01001670 
UI00lo80 
uI001690 
01001100 
IJ!001710 
OlOOl 720 
01001730 
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INTEkRUPT URIVEN OPERA T!ON-16 BIT PROCESSf'RS 

177 * THE FOLLO~ING lXAMPLE DEMONSTRATES lhl USl OF INTERRUPTS IN SYNCHRON• UI001750 
178 * !ZING DATA TRANSFERS.WHEN THE PERlPHEH~L OEVICl REQUIRES SERVICING 01001760 
179 * A~ EXTERNAL INTERRUPT IS GENlRATl0.1NTERRUPTS GENERATED RY THE COMMON 01001110 
180 *DIGITAL I;O CONTROLLER CAN BE ENAdLlu;UISABLED OR DISARMfD.THIS PROC- 01001780 
181 * ESS IS DESCRIBED IN DETAIL IN SECTION '+ OF THIS DOCU~E~T Jl001790 
1~2 * 01001800 
183 * Ul001810 
184 * Dl001820 

00B2R 48'+0 OlOAR 185 DIOENTR2 LH OuTDEv,o£vAOR1 GEl THE OuTPuT DEVICE ADDRESS JI001830 
ooBt>R 4e5o OlOCR 186 LH INOEV,DEVADR2 GET THE INPUT DEVICE ADDRESS OI0018'f.O 
OOl::SAH 2651 187 AIS INDEVtl AUU 1 TO MAKE IT AN ODD ADDRESS DI001850 
OOHCK 0799 188 XAR WKl,WKl SE..l UP LOCORE TO PROCESS Ul001860 
OOl:3ER 4090 0044 189 STH WKltNEwPSWST EXlEHNAL INTERRUPTS DI001870 
ooc2H (890 OOE2R 190 LDAI WKl, EX TINT UI001880 
ooC6R 4090 001+6 191 STH WK1,NEwPSWLC DI001890 
OOCAR OE'+O 0113R 192 oc OUTOEV,ENABLE £NAdLE OUTPUT AND INPUT EXTERNAL DI001900 
OOCER OE50 0113R 193 oc INOEV•ENABLE UEVlCE INTERRUPTS 01001910 

~ 0002R C870 OlOER 191+ LDAI DTAPTR,oUTBUFFR LOAU THE MEMORY BUFFER POINTERS 0100192.0. "'e 
OOD6R CB Co OllOR 195 LDAI OTAPTR1,INBUFFR 01001930 rr1 

ooDAR 0847 0000 196 WH OUTJEV,o<OTAPTRJ ONCL THE WRITE HALF~ORO IS EXECUTED OI0019'+0 2 
0 

197 * A READ SERVICE INTERRUPT IS GENLRAT~U ANO THE PROGRAM WILL 01001950 >< 
198 * CONTINUE PROCESSING INTERRUPTS UNTIL MANUALLY HALTED DI001960 N 

OOOER C200 0120R 199 LPSW WAIT EXlCUTEO A ~RITE SERVICE INTERRUPT Diooic.no -n 
200 * EXTERNAL INTERRUPTS ENTEH HERE- WHEN THE PERIPHERAL DEVICE REQUESTS 01001980 Q 

:s 
201 *DATA FROM THE PROCESSOR, THE INTLRRUPT IS VECTORED TO WRITEINT. WHEN 01001990 5· 
202 * THE PERIPHERAL DEVICE IS READY TO S~NO DATA TO THE PROCESSOR THE 01002000 c:: 
203 * INTERRUPT IS VECTORED TO READINT WHlCH EXECUTES A READ HALFWORD 0!002010 e 
20'f. * OPERATION FROM THE DIC INPUT SUBSYSTEM OI002020 
205 * 0!002030 

00E2R ~F9D 206 EX TINT ACKR WK1,STAT ACKNOWLEDGE THE INTERRUPT DI002040 
OOELf.R 0595 207 CLHR WK1,INDEV INPUT DEVICE REQUESTING SERVICE? 01002050 

* OOE6R 233A 208 BE READ INT IF YlS GO SERVICE IT WITH A READ INT 01002060 
OOE8R 0594 209 cLHR WKl10UTOEV IS fHl OUTPUT OlVICE REQUESTING SERV Ul002070 

* OOEAR 2332 210 PE WRITElrJT YEb GO SERVICE IT WITH A WRITE 01002080 

* OOECR 2300 211 8 ERROR OTHt:::RWISE ERROR 01002090 
212 * 01002100 
213 · * REQUESTS TO WRITE TO DIGITAL I/0 CONTROLLER ENTlR HERE 01002110 

OOEER 0800 214 WIUTEINT LOAR STATtSTAT TEST THE RETURNED STATUS UI002120 

* OOFOR 2138 215 . BNZ ERROR BUSY STATUS NON-ZERO SIGNIFIES ERROR. 01002130 
00F2R 0847 0000 216 WH OUTOEV,Q(OTAPTR) WHITE DATA TO THE DIO OUTPUT SUBSyS DI002140 
ooF6R C200 0040 217 LPSW OLDPSWST REIURN TO THE USING PROGRAM 01002150 

21a * REQUESTS TO READ DATA FROM THE PERI~HERAL DEVICE ENTER HERE 01002160 
OOFAR 0800 219 REAOlNT LOAR STATtSTAT IF THE. STATUS IS 0!002170 

* OOFCR 2135 220 RNl ERROR NON-ZERO THATS AN ERROR CONDITION DI002180 
ooFER 095C 0000 221 RH INOEV,O(DTAPTRl) REAU UATA INTO INPUT BUFFER 01002190 

> (11U2R C2UO 0040 222 LPSW OLDPSWST UI002200 
";-I 2b5 ENOC OI0026'+0 
VI 
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> 
N 

°' lNTE.KRUPT UR IVU\I OPERATION-lb an PROCESSORS 

2b7 * ERRORS CAUSE THl MACHINE TO HALT IN THt. l-JAIT STATE WITH Ul002o60 
268 * INTERKUPTS DlSABLEil U1002670 

Ol06k C200 01181< 2b9 EKROK LPSw ERR 01\1 Ai\I ERROK HALT THE MACHINE WITH LDC D1002680 
27U * POINTING TU [RR tJI002o90 
327 ELSE. 01003300 

OlUAR .528 E \IUC Ul005310 
329 * MEMORY C 01\JST Al\ITS, i:3UFFEk AREAS ANlJ CUi"li"iANOS LJ!003320 

OlOAR 0000 330 OEVAURl f'IC X t 0 I OUlPUT OlVICE ADDRESS 01003330 
OlOCk 0000 331 DEVAUR2 DC X•o• INPUT DEVICE ADDRESS . 010033'+0 
OlOER 0000 332 ournUFFR [)( x•n• UUf PUT t;UFFER 0100.3350 
01101< 0000 333 INBUFFR GC x. (l' INPUT BUFFU{ LJ1003360 
0112k CQl.f.O 334 D!SAKM DC x•coi.+o• U!SAKM INTE~RUPTS (DJQ CONTROLLER l D!00.3370 

0000 U113R 335 ENABLE EGU *-1 ENAl3Lt: D!O INTERRUPTS OI00.3380 
OllBR 336 ALIGN 8 lll003.390 

0000 0118R 337 ERR EQlJ * LJl003f.l.00 
Oll8R 338 HZ ADC-2 lJI00.3'+10 
Oll8R 8000 339 nc X1 A000' 16 tS!T PSW STATUS WAIT STATE 0I003f.l.20 
OllAk Oll8R 3'+0 DC A(ERR) lb t:HT PSW LOC ON ERROR HALT lJI003f.l.30 ~ 

3'+4 ENOC 01003'+70 ~ 
0120R 3'+5. ALIGN 8 lJ100.3f.l.80 z 

0000 0120K 3'+6 WAIT EQU * LJI0031f.90 0 

0120R 3Lt-7 JFz ADC-2 lJI00.3500 >< 
0120R cooo 348 [)(.; X•cooo• 16 t:SIT PSW STATUS WAIT STATE 01003510 N 

Ol22R Ol20R 3-'+9 DC A(WAIT) INTEKRUPTS ENABLED LOC:WAIT UI003520 . ~ 
353 ENDC UI00.3560 0 

= 
0124R 35'+ ALIGN 4 DI00.3570 g. 

387 ELSE 01003900 c: 

012'+R 386 ENOC DI0031J10 e 
012q..R 389 E~J[; 010031J20 
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INTEKkUPT LJkIVEN OPERATION-lb 8IT PkOCESSOR.S 

NO EkROHS .1 SQUEZ PASSES 

CAL 04-01 

ABSTOP 0000 
AUC 0002 6' 17~ 271 338 347 3~!:> 

8SY ·ooos 132 137 140 144 
BtJFFLMST 0002 
CHE.Ck OOAOR 109 
CONT 0058R 108 
CONTl 0080R 132 
COJlll 2 0090R 
DEVADRl OlOAR 57 99 185 
DEVADR2 OlOCR 59 101 130 186 
OIGITIOl 0070R 107 110 
DIGIT IO 002ER 6.1 66 
OIOENTR OOOOR 
OIOENTRl 003ER 
DIOENTR2 OOB2R 
DISARM 0112R 58 60 100 102 c; OTAPTR 0007 62 65 86 88 106 135. 142 171 194 196 216 

""C:I 
OTAPTHO 0007 r!1 
OTAPTRl oooc 195 221 z 

0 
UTAPTKlO oooc >< 
ENABLE Ol13R 192 1'33 N 

ERR 0118R 269 340 -n £.RROR 0106R 137 1414: 211 215 220 0 

EXITINCP 009CR 133 140 a 
:r 

EX TINT OOE2R 190 c 
IMPTOP Ol24R ; 
Il\lt:SUFFR OllOR 65 171 195 
lNDE.V 0005 59 60 88 101 102 10'+ 130 131 135 136 186 187 193 

207 221 
I NOE VO 0005 
INTDEV 0008 
IOI ND 000~ 61 6'+ &'+ . 84 8'f. 103 128 128 172 172 
IONTCMP 0008 146 167 1&7 169 169 173 173 
LAUC. 0001 
NEWPSWLC 0046 191 
NEWPSWST OO'f.lf. 189 
OLDPSwST 001.&.0 217 222 
ournuFFH OlOER 62 106 1':14 
OUTUEV OOO't 57 58 86 99 100 139 142 llf.3 185 19?. 196 209 216 
OUT OE VO OOO'f. 
PUH.£TOP OOOOR 
READ IN 0038R 85 
~EADINT OOFAR 208 
REIN IT OOA8R 168 

> RETN OOOF c;3 66 89 107 109 110 14-7 174 
IV 
.!J RETRY OOOA 56 98 108 170 

RETURN 003CR 87 
RETURf\11 009ER 138 145 
RS TOO 0000 
RSJDl 0001 . 
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RST02 0002 
RSI03 0003 
RSTFO 0000 
STAT 0000 131 l~b 139 14"3 206 21'+ 214 219 219 
WAIT 01?.0R 67 111 1'79 349 
lrJKl 0009 55 56 97 '::lt.\ 1 o'+ ltlB lblJ 189 190 191 206 207 2Q_9 

WK2 OOOE 
INRITE.INT OOEtR 210 
illlRl H. .. Uf' OOACR 12'3 
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PROG: *NONE* 

OOOOUOl 

0000001 

0000001 

0000001 

0000001 
80QOG4I 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
900_0 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
[690 
95A9 

ASSE~8LED BY CAL 03•0c6RUq.-01 (32-BlT> 

0000 
U004 
U005 
UQ.06 
0007 
0008 
oooc 
U008 
U009 
UOOA 
uooa 
UOOF 
UO'+O 
0044 
00'!-6 
0003 
0002 
UOOl 
0000 
0000 
0007 
0004 
0005 
oooc 
UOOE 
0002 
UOFO 

1 
2 
3 
q. 
5 
a. 
9 

10 
11 
12 
13 
1'+ 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
q.o 
'U 
'+2 
q.3 
q.q. 
q.5 
~b 

in 
'+8 
49 
50 
51 
52 
53 
5'+ 
55 
56 

SCRAT 
TARGT 32 
NLSTC 
fl.IORX3 
SQCHK 
ELSE 
ENDC 
WIDTH 120 
SQUEZ 
CROSS 

* COPYRIGHT INTERDATA MAY 1975 

* * THE PROGRAMMING SEQUENCES THAT FOLLOW DEMONSTRATE THE VARIOUS METHODS 
* OF DATA TRANSFER USING THE DIGITAL 1/0 CONTROLLER. THE FLOW• 
* CHARTS IN APPENDIX 2 OUTLINE TH~ METHODS IMPLEMENTED BELOW.IN THE 
* FIRST EXAMPLE•DATA IS TRANSFERRED TO ANU FROM THE SYSTE~ WITHOUT THE 
* USE OF HANDSHAKING OR INTERRUPT LOGIC.STATUS FROM THE INPUT AND 
* OUTPUT SUBSYSTEMS IS IGNORED ANU SY~TEM INTERRUPTS ARE OISARMEDt THE 
* SUBROUTINE OIGITIO IS CALLEO TO EXECUTE DATA TRANSFERS.THE CALLING 
* ARGUMENTS INCLUDE AN INPUT/OUTPUT OPERATION IDENTIFIER ANO A POINTER 
* TO MEMORY SPECIFYING WHERE DATA IS TO RETRIEVED tiR STORED• 
* ALL PROGRAMMING f.XAMPLES RUN WITH TH~ TEST CABLE REFERENCED IN 
* APPENDIX & OF DOCUMENT 06·188A15. 
* ALL PROGRAMMING EXAMPLES ARE WRITTEN IN CAL COMMON CODE. 

* * EQUATES AND 
STAT EQU 
OUTDEV EQU 
INOEV EQU 
IO IND EQU 
OTAPTR [QU 
BSY EQU 
OTAPTRl EQU 
IONTCMP EQU 
WKl EQU 
RETR'( EQU 
INTDEV EQU 
RETN EQU 
OLDPSWST EQU 
NEWPSWST EQU 
NEWPSWLC EQU 
RST03 EQU 
RST02 EQU 
RSTol EQU 
RS TOO EQU 
RSTFO EQU 
OTAPTRO EQU 
OUTDEVO EQU 
INOEVO mu 
DTAPTRlO EQU 
Wt\2 EQU 
BUFFLMST EQU 
DIOENTR LDAI 

EPSH 

REGISTER ALLOCATIONS 
13 
q. 
5 
6 
7 
8 
12 
8 
9 
10 
11 
15 
X•40' 
X•44• 
X'46' 
3 
2 
1 
0 
0 
7 
'+ 
5 
12 
1'+ 
2 
WKltX•Fo• 
HETRY,WKl 

STATUS RE.GISTER 
OUl~UT DEVICE ADDRESS 
INPUT DEVICE ADDRESS 
lN~UT-OUTPUT IDENTIFIER 
POINTER TO INPUT/OUTPUT BUFFER 
~USY STATUS FROM OIO CONTROLLER 
IN~UT SUFFER POINTER FOR INTERRUPTS 
1/0 NOT COMPLETE FLAG 
WOKK HEGISTER- GENERAL PURPOSE 
AO_VRESS FOK_ .ER60R RETRY _ 
INTERRUPTING DEVICE ADDRESS 
SU~ROUTINE RETURN ADDRESS 
OLO. PSW SAVE AREA 16 BIT ONLY 
NEW .psw STAT ON EXT INT 16 BIT ONLY 
NEW PSW LOC EXT INT 16 BIT ONLY 
EXECUTIVE REGISTER SET 0 R3 
EX~CUTIVE REGISTER SET O R2 
EXECUTIVE REGISTER SET O Rl 
EXLCUTIVE REGISTER SET 0 RO 
KEblST~R SlT F•REGISTER SET 0 
OUIPUT BUFFR POINTR -REGISTER SET 0 
OUTPUT DEVICE ADDRESS. REG. SET 0 
REblSTER S~T 0 INPUT DEVICE AOOR 
RE~lSTLR SlT 0 INPUT BUFFER POINTER 
WOKK KEGISTER 2 
~U~FEH LIMIT STATUS 
SELLCT REGISTER SET x•F• 
lXLHANGE PROGRAM STATUS 

01000000 
AOC00010 
DI000-020 -
UI000030 
01000031 

- ll.100:.0DoO. -
OI000080 
01000090 
01000100 -
01000110 
01000120 

- _ __u lUO 0.1-3.lt 
010001'+0 
01000150 

.. 01000160 
01000110 
01000180 

__ OIOQO-"Jl. 
010-00200 
OI000210 

. DI 0 0Jl.221L 
Ul000230 
01000.240 

-- 0.100_0_251L 
01000260 
01000210 
01.0 0 0 28.0 __ 
01000290 
01000300 
0 l 0 0.0-3JJL. 
01000320 
01000330 
0100.Q~ .. o 
01000350 
01000360 
.U_l_QQ037.lL 
01000380 
01000390 
OlO.OOl+.Q__Q_ 
OI000410 
01oooq.20 
01000.§.3.Q 
010004q.O 
01oooq.so 
OI000%0. 
Ul000470 
010001+80 
01000'190 
01000500 
01000510 
Ul000520 
01000530 
010005'+0 
010005'1 
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OOOUUbl 
OOOOUAI 
OOOOOEI 
ooou121 
OOOOlhl 
0 0 U 0 ll~ I 
OCOOlC! 
00002UI 
oooun1 
0000~61 

00002Al 

OOOO~EI 

*0000301 
0000321 

*0000361 
0000381 
00006Cl 

4b40 bl98 
OE40 619C 
48~0 t.192 
DE~o b194 
2461 
l.670 818A 
41FU bOOE 
07b6 
lt:.7o B102 
'H~O b004 
C2UU BlbA 

08b6 
2334 
osr+1 oono 
2303 
0957 ucoo 
030F 

':J7 
58 
59 
bO 
bl 
62 
b3 
64 
b5 
bb 
b7 
bb 
69 
70 
71 
72 
"(3 

74 
75 
7b 
77 
78 
79 
80 
bl 
82 
83 
84 
85 
8b 
87 
88 
89 
90 

* 

Lh 
ClC 
LH 
QC 
LIS 
LlJJ1 I 
RAL 
XAH. 
LDAI 
BAL 
LPSW 

OUTDl::V,UEVAORl 
OlJTUE.VtUISARM 
INCt:':V, Lil:..VAUR2 
I IJPEV, DI SARl"i 
IOHG•l 
UT A PTR, OUHWFf- R 
HE T .\I , U I GI T l 0 
I 0 I i\l LI , IO I N 0 
rn APTH. INBUFFR 
HETN,OIGIT 10 
WAIT 

GEi lHE OUTPUT DEVICE ADDRESS 
ulSAKM OUTPUT DEVICE LOGIC. 
Gll THE INPuT DEVICE ADDRESS 
UlSAKM INPUT DEVICE INTfRRUPTS 
SEJ THE I/0 INDICATOR FOK DID OUTPUT 
Gll THE POl~TER TO THE OUTPUT DATA 
CALL THE SUBROUTINE To WRITE DATA. 
KESl1 THE IO INDICATOR FOR INPUT OP 
bEf POINTEK FOH INPUT DATA 
GO KEAU THE INPUT DATA 
HALT THE ~ACHINE 

* suOROuTINE OlGITIO TRANSFERS 16 BITS OF PARALLEL BlNARy DATA EITHER 
* Tu THE DIGITAL 1/0 SYSTEM OR FROM THL UlbITAL I/0 SYSTEM. STATUS LOG­
* IC FROM THE CONTROLLER IS IGNORED. AMONG THE CALLING ARGUMENTS ARE AN 
* INPUT/OUTPUT INDICATOR FLAG,PHYSICAL DEVICE ADDRESS AND A POINTER TO 
* THE RESPECTIVl INPUT OR OUTPUT UAIA BUFFER. 

* * CALLING SEQUENCE: RAL RETNtUlGITlU 
* INPUT REGISTEKS: OUTDEV: OUTPUT OEVlCE AODRESS(EVEN DEVICE ADDR.> 
* INOEV: INPUT O~ViC~ AULlkESS (ODD OEViCE ADDRESS; 
* IOIND= INPUT OUlPUl IUENTIFIER 
* OTAPTK: POINTEH 10 INPUT OR OUTPUT BUFFER 
* REbISTERS OESTROYEO:NONE 
* SU8ROUTINE OUTPUT DATA STORED IN MEMOHY LOCATION SPECIFIED BY POINTER 
* OTAPTR

0
IF IOINU:o OPERATION lS A REAU OTHERWISE IT IS A WRITE 

* OlGITIO LOAR 
Bl 
WH 
8 

READ IN RH 
RETUKN BR 

* 

IOINDt IOI ND 
READ HJ 
OUTfJEVtO(DTAPTK> 
HE TURN 
!NDE:VtO(DTAPTR) 
REH• 

CH~CK THE 1/0 INDICATOR FLAG 
~RANCH TO READ OPERATION 
WK!IE A HALFWOKD FHOM OUTBUFFER 

KEAU A HALFWORD INTO. INPUT BUFFER 
KlTUHN TO THE USER. 

IJ1000!::>42 
Ul000550 
lJl000~60 

01000580 
lJI000590 
01000600 
lJ1U006lO 
01000620 
01000630 
01000&40 
Ul000650 
01000660 
lJIOOOc70 
UHl00680 
DI000690 
01000700 
DlOOQ710 
Ul000720 
01000730 
01000740 

01000760 
01000770 
01000780 
Ul000790 
oroooaoo 
01000810 
01000820 
UI000830 
01000840 
UI000850 
Ul0.00~60 
01000870 
Ul0G0880 
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SE..NSE-STATUS PROGRAMMING EXAMPL[S 

0000..?E.l 
0000'+21 
00004-t+l 
0000481 
OOOO'+Cl 
oooo5ul 
0000541 
0000!:>61 

0000581 
oooosc1 
OOOObUl 
00006'+1 
0000681 
00006CI 

0000101 
*0000721 

OOOOHI 
0000781 

*00007AI 
00007Cl 

000080I 
00008Lf.I 
0000861 

*00008AI 
00.0 08C I 

*OOOOBEI 

00()090I 
00009'+I 
0000961 

•OOOO~Al 

l:..690 iJOFO 
95A9 
4840 bl5A 
UL40 815E. 
4850 b154 
OE..tiu bl:i6 
2461 
99~q 

E670 814A 
41FO 8010 
E..6AO FFF4 
1+1FO 8038 
41FO 8004 
C200 8148 

0866 
2130 
i+e5o tsi2c 
9050 
2383 
lf300 BOlC 

0957 0000 
9050 
4380 8086 
23UA 
90'+0 
2187 

0847 0000 
90'+0 
4380 8076 
2302 

92 
93 
94 

95 
96 
97 
% 
99 

100 
101 
102 
103 
104 
105 
106 
107 
lOtl 
109 
110 
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 
1.39 
l'+O 
141 
142 
11.f..3 
144 
145 

* IN THIS EXAMPLl:.. THI:. DATA THANSFEK~ AKE.. SYNCHHONIZEO WITH THE CONTKOL­
* LEK THROJGH THI:. USl OF HANUSHAKlNb ~lbNALS ASSOCIATED WITH THE Dl:..VICE 
* A Co~PLETE DESCRIPTION oF THE BUSY ~lATUS IS INCLUDED IN SECTION q 

* 
* DlOENTRl LOA! WK1,X•Fo• 

EPSK KETHY,WKl 
Lrl OUTOEV,UEVAOR1 
OC OUToEVtUISARM 
LH INOEV,UEVAUR2 
OC INOEV,DISARM 
LIS IOIND,1 
RHR. lNOEVtWKl 

* LIZE THE DIGITAL 1/0 STATUS 
CU~T LDAI DTAPTRtOUTBUFfR 

RAL RETN,OIGITlOl 
LUA! RfTRY,CONT 
RAL RETNtCHECK 
8AL RETNtUIGITlOl 
LPSW WAIT 

SELlCT REGISTER SET XtFt 
EX~HANGE PROGRAM STATUS 
Glr THE OUTPUT DEVICE ADDRESS 
Ul~ARM SYSTEM INTERRUPTS 
GEl THE INPUT SYSTEM DEVICE ADDRESS 
Ul~AKM INPUT DEVICE INTERRUPTS 
~El THE 1/0 IND FOR OUTPUT OP 
EX~CUT[ A READ OPERATION TO lNITIA• 

GEi THE DATA POINTER TO OUTPUT BUFFR 
GO TO DIGITAL I/0 ROUTINE FOR OUTPUT 
GO CH[CK IF OP WAS COMPLETED 
GO JU UIGITAL 1/0 ROUTINE FOR INPUT 
HALl THE PROCESSOR 

* SUBROUTINE DIGITIOl FIRST CHECKS TO INSURE THAT BUSY STATUS FROM THE 
* DESIRED SUBSYSTEM IS ZERO. IF IT IS NOT,THEN THE PERIPHERAL DEVICE 
* IS NOT READY FOR OATA TRANSFER ANU THE SUBROUTINE RETURNS TO THE USER 
* w !TH THE !ONTcMP FLAG SET=l. OTHERw ISt..' THE SUBROUTINE WILL EXECUTt::: THE 
* APPROPRIATE READ OR WRITE OPERATION ANU INSURE THAT THE BUSY STATUS 
* WAS SET:l FOLLO~JNG THE I/0 OPERATION. 

* * CALLING SEQUENCE: BAL RETNtOlGITIOl 
* INPUT REGISTERS: 
* oUTDEV:OUTPUT OEVICL AOORESS<EVtN DEVICE ADDRESS> 
* INOEV:INPUT DEVICE ADDRESS (ODD DEVICE ADDRESS) 
* IOINO: INPUT/OUlPUf IUENTIFIER 
* DTAPTR: POINTEK TO INPUT OR OUTPUT BUFFER 
* RlGIST[RS DESTROYED: R8=IONTCMPtWKl=K9 

* 
* DlGITiol LOAR 

* 

BN.Z 
LH 
SSR 
BFC 
R 

COfl.iTl RH 
SSR 
BFC 
B 

WRITEOP SSk 
BTC 

* CU!JT2 WH 
SSK 
BFC 
B 

IOHJD, IOINO 
WRITEOP 
INDEV, U.EVAUR2 
INDEVtSTAT 
BSY,CONTl 
EXITINCP 

INOEV, 0 COT AP TR) 
lNOEVtSTAT 
BSY,ERHOR 
KETURNl 
OUTDEV,STAT 
1:3SY,E.XITINCP 

OUTOEV,OtDTAPTR) 
OUTDEV,STt\T 
1:3SY,ERROR 
RETURNl 

GEl THE INPUT/OUTPUT OP IDENTIFIER 
IF ITS SET, ITS A WRITE OPERATION. 
OTHlRWISE,GET THE INPUT DEV.ADDRESS 
GEi THE STATUS OF THE DEVICE 
IF ITS ZEROtDO THE READ OPERATION 
OTHl:..RWIS£, SET THE I/0 NOT COMPLETE 
FLAG ANO RETURN TO THE USER 
REAU A HALFWORD OF DIGITAL DATA ANO 
CH~CK INPUT STATUS BUSY SHOULD SET. 
lF lT UIDN'f,THE DEVICE IS IN EKHOR. 
HE1UHN TO THE USER. 
SENSE OEV1CE STATUS. 
IF THI:. BUSY BIT IS SET,SET I/O NOT 
COMPLETE ANO RETURN. 
UO fHE WHITE OPERATION. 
SENSE DEVICE STATUS 
BUSY BIT SHOULD BE SET 
K[IUHN TO THE USER 

01000<;100 
Ul000910 
DlQ00920 
01000930 
010009'+0 
Ol0U095U 
01000951 
UI000952 
UI000960 
UlQ00970 
uiooo99o 
LHOOlOOO 
01001010 
01001020 
01001030 
01001040 
01001050 
Ul001060 
lJI001070 
01001080 
Ul0Ul09.0 
OI001100 
01001110 
Ul001120 
DIQ01130 
010011 .. 0 
DlOOll!SO 
u1001160 
01001170 
Dlo01180 
01001190 
UI001200 
LH001210 
01001220 
01001230 
01001240 
01001250 
01001260 
01001210 
UI001290 
01Q0130U 
DI001310 
01001320 
Ul001.:S30 
010013'1-0 
Dio01350 
01001360 
01001370 
U!00!.380 
Ul001390 
01C01400 
01001'+10 
u1ou1q.20 
01001430 
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INTEHRUPT UHJVEN OPERATION-32 BIT PROCESSOHS 

ooootj21 
OOOQt361 
OOOOb8I 
OOOOHCI 
oooocor 
ooooc21 
OOOOC'+l 
OOOOC8l 
OOOOCCI 
OOOOCEI 
oooooor 
OOOOl.J41 
0000081 
OOOOIJCI 
ooooEor 
ooooEAI 
OOOOE8I 
OOOOECl 
OOOOFOl 

ooooFt+I 
*OOOOF6I 

OOOOF8I 
OOOOFCl 
0001001 

0001021 
*0001041 

0001061 
OOOlOAI 
OOOlOEI 
0001101 

f690 OOFO 
95A9 
481+0 l:SOE6 
4850 80E4 
089'+ 
1191 
£6lO Bo2C 
40E.9 oono 
0895 
1191 
E6EO 802E 
40E9 UODO 
DE40 80CF 
OE50 80CB 
E670 80C2 
E6CO CIUCO 
0040 8144 
0847 0000 
C200 BOC'+ 

0833 
215() 
08 1H 0000 
01.4-0 8130 
1800 

0833 
2136 
D95C 0000 
0140 8122 

.1800 

225 
226 
227 
22a 
229 
230 
231 
232 
263 
~34 

2.35 
236 
237 
238 
2.19 
2'+0 
241 
242 
2'+3 
244 
2'+5 
246 
247 
248 
249 
250 
251 
252 
253 
25'+ 
255 
256 
257 
258 
259 
2b0 
261 
262 
263 
2blf 
265 

* * THL Fnuuv.llJG t:.Xri:\ll~)LE_ l)fMOf\JSTRAll:_S lriL USL OF HJT[RRUPTS I~J SYNCHROM-
* JZlNG ~nTA TRANSF~HS, USI~G THE I~lLKHUPT STRUCTURE OF THE SERIES 32 
* PROCESSORS.~HlN THl PERJPHERAL UEVlCl HLQUIRlS SERVICI~G, ~N EXTERNAL 
* HJTERf<UPT IS bEl\iEt~ATlO. THE. lfHEKrWPIS b[fll!:..RATED BY THF: oro CONTROLLER 
* CAN BE ClSABLEU/E~A~LED OR OISAH~!:..U tiY THE APPROPRIATE PROCESSOR 
* OUTPUT co~MANU. THIS PHOCESS I~ O!:..ScKl~EO IN DETAIL 
* I~ THE SECTION E~TITLED COMMAND ANU STATUS BYTES. 

* [)IQENTR2 LOA! 
EPSR 
LH 
Ui 
LDAK 
SLLS 
l.OAI 
STH 
LOAR 
SLLS 
LDAI 
STH 
oc 
nc 
LUA! 
LDAI 
~TM 
WH 
LPSW 

* WRITE SERVICE 
WIU TEHIT LOAR 

BNZ 
WH 
Ll''i 
LPSWR 

* RE.AD SERVICE 
READINT LOAR 

er-Jz 
RH 
LM 
LPSWR 
E!\JOC 

WK1,X•Fo• 
H[TRY,WKl 
OUT'JEV, Ot:. VADRl 
lf\JLJE. V • UEV AUR2 
WKltOUTDEV 
WKl,1 
il'JK?,WRITE.INT 
WK2.x•oo• (WKl) 
WKl, INDEV 
WKltl 
WK2,REAOINT 
WK2,X'DO'(WKl) 
OUT•)£ V, ENABLE 
INDE\/,ENABLE 
DTAPTk,OUTBUFFR 
DT/\PTH1 1 INBUFFR 
OUTDEV,RSAVE 
OUTO[VtOCQTAPTR) 

SELECT REGISTER SET X•F• 
!:..XCHANG[ PROGRAM STATUS 
b!:.. l THE OUTPUT UEVICE ADDRESS 
bLI THE INPUT DEVICE ADDRESS 
GEi THE OUTPUT DEVICE ADDRESS 
MULT!PLy IT BY 2 FOR INDEXING INTO 
LOCORl.GET I~T. SERVTCE ROUTINE ADDR 
STOKE INTERRUPT HANDLER ADDRESS 
GEi INPUT DEVICE ADDRESS 
MULTIPLY IT BY TWO FOR INDEXING 
IN LOCORE. AFTER STORING THE ADDRESS 
OF THl INTERRUPT HANDLER E~ABLE OIO 
!N~UT AND OUTPUT INTERRUPTS 

INITIALIZE THE POJNTERS TO THE 
INPUT AND OUTPUT DATA BUFFERS, 
STOKE REG. SET X•F• 

WAIT wA!I w1TH INTERRUPTS ENABLED 
REQUESTS ENTEH HEKE: 
HSTQ3,RSTQ3 TEST THE INTERRUPTING STATUS 
ERROR A NON-ZERO STATUS IS AN ERROR CONO. 
OUTOEVO,O(OTAPTRO) WH1Tt:. UATA TO THE DID CONTROLLEH 
OUTOEV,RSAVE LOAU REG. SET o: REG.~·REG X'F' 
RSTOO HETUHN TO USER 

INTERRUPTS ENTtR HtH£: 
KST 03, RST03 TEST TH.E _INTER.RUPTING STATUS 
ERROR A NON-ZERO STATUS IS AN ERROH CONO. 
lNDEVO,Q(OTAPTHlO> HEAD DATA FROM THE OJO ctiNTROLLEK 
OUTOEV,RSAVE LOAD HEG. SET o: REG.~·REG x•F• 
RSTQO KEJUHN TO USER 

01002230 
U1002240 
0!002250 
01002?.60 
01002210 
DI002r80 
010022qo 
0_1002300 
01002310 
01002320 
OIOQ2321 
iJI002.322 
UI002330 
01002350 
01002360 
01002370 
01002380 
01002390 
01002400 
DI002 1HO 
01002420 
LJI002430 
01002'+40 
01002450 
01002460 
010021.1-10 
UI002520 
0I00253U 
01002540 
0I002550 
01002560 
UI002570 
0IOQ2571 
01002580 
UI002590 
Ul002o00 
UI002610 
0!002620 
l>I002&2_1 
Ul002630 
01002640 
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INTEKHUPT UKIVEN OPERATION-32 HlT PROCESSORS 

2b7 * EfH<ORS CAUSE THI:. 1"1f1CHINf TO HALT IN THl WAIT STATE WITH LJI002&60 
268 * 1 f·J l ERR UP TS DISABLED U!OU2670 

0001101 C2UO b09C 269 CKROR LPsw EkR Of\I Af\1 ERROR HALT THE :'-'ll\CHINE WITH LDC DIOU26AO 
270 ... POIIH 11\lb TU urn Ul0U269U 

0001141 ~71 IF1\IZ AOC-2 01002700 
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SEklt.S .12 tiUTO-DKJVEK CHANNlL-OIGITAL I/O OPERATIO~· 

0001141 
0001181 
00011Al 
00011U 
0001221 
0001241 
0001261 
00012tll 
00012c1 

0001301 
0001321 
0001341 
0001381 
00013Al 

00013El 
0.0-01421 
0001461 
00014Cl 
0001501 
0001541 
0001581 
OOOl!:>Cl 
00015[1 
0001621 
0001661 

00016Al 
0001701 
0001741 
0001781 
00017CI 
0001801 
0001821 
0001861 
00018Al 
00018EI 
0001921 

0001961 
oonl9AI 

00019CI 
OOOlAOI 

E690 UOFO 
95A9 
4840 tl(l84 
4H50 tWB2 
0894 
1191 
t.6lO b096 
26El 
40E9 0000 

0895 
11'31 
£6EO 801\Q 
26£1 
40£.9 0000 

l690 bQ54 
4090 8o8E 
E690 4000 FF8~ 
4090 8070 
E690 809C 
E6EO 8QB7 
50EO d068 
089E 
4090 8060 
E690 8036 
4090 8082 

~690 40.00 Ff-81 
4090 8064 
E690 8098 
E6EO 8083 
50EO 8Q5C 
0B9E 
4090 8054 
DE'+O uo21 
DESO 801D 
095C 0000 
c200 cso22 

4320 FF76 
1800 

4320 FF70 
18UO 

273 
274 
275 
276 
277 
278 
279 
280 
281 
2t>2 
2(33 
28':+ 
285 
286 
287 
288 
289 
290 
291 
292 
2Y3 
29-1.J 
295 
2'9b 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
32U 
321 
322 
.323 
324 
325 
326 

* * THl FOLLD~ING EXAMPLE DEMONSTRATES IHL USE OF THE SERIES 32 AUTO-uR-
* IVER CHAN~EL JN [XECUTJNG DIGITAL INPUT-OUTPUT SYSTEM D~TA TRANSFERS. 
* TwU CH~NNEL COMMAND BLOCKS AHE lSTA~LISHEO Tn CONTROL ~RITE OPERATION 
* ANU READ QPERATIOM RESPECTIVELY. THE LOW CQR[ INTERRUPT SERVICE POINT 
* ER TABLE IS SET UP WITH THE ADDKESS OF THE CHANNlL CO~TROL 8LOCKS+1 
* CHANNEL CONTROL pLOCKS ARE SlT UP PK!OK TO AUTO-DRIVER SERVICING. 
DIOENTR3 LDAI WKl•X'FO' SELEC1 REG. SET X'F' 

* 

* 

* 

* WRITE 

* 

EPSH KETRY,WKl EXCHANGE PROGRA~ STATUS 
LH OUTUfV,DEVAURl GEi THE OUTPUT DEVICE ADDRESS 
LH INDEV,OEVAUR2 b[J THE !~PUT OlVICE ADDRESS 
LuMR WKltOUToEV Gll THE OUTPUT DEVICE AnoRESS 
~LLS WKl•l MULllPLY IT BY TWO FOR INDEXING 
LDAl WK2,CCR1 bET THE WRITE CHANNEL CONTROL BLOCK 
AlS WK2,1 MAKE IT ODO 
STH WK?•X'OO'<WKl) STOKE IT IN THE INTERRUPT SEKVICl 

LDAH 
SLLS 
LDAI 
AIS 
STH 

LUA! 
STH 
LUA! 
STH 
LDAI 
LDAI 
ST 
SR 
Shi 
LDAI 
STH 

WKltlNDEV 
WK1,1 
WK2,CCB2 
WK2tl 
Wl\2•X'00'(WK1) 

WKl, WR !TERM 
WKt,SU8AOR 
wK1•X'FF85' 
WKltCCBl 
WKltOTBFFRS 
WK2,0TBFFRE 
WK2., BUFENO 
WK1,WK2 
WKltBUFCOUNT 
WKltREADTEKM 
WK1,SUBADRl 

TAtsLE 
SJMILIARLY SET UP LOW CORE TO 
SEKVICE READ OR INPUT SERVICE INTRPT 
GEJ THE WRITE CHANNEL CONTROL BLOCK 
MAKL IT ODO 
ANU STORE IT IN LOW CORE 

LOAU AUORESS OF WRITE TERMINAL 
SU~KOUTINE IN THE WRITE CHANNEL 
LONTROL BLOCK- STORE WRITE CHANNEL 
COMMAND WORD IN THE WRITE CHANNEL 
CQNlROL BLOCK •. 
GET THE OUTPUT BUFFER ENO ADDRESS 
STORE IT IN THE WRITE CONTROL B~OCK 
CALCULATE THE BUFFER BYTE COUNT 
STOKE RESULT I~ THE CONTROL BLOCK. 
LOAU ADDRESS OF THE READ TERMINAL 
SU~KOUTINE AND STORE IT IN THE READ 
CONTROL BLOCK. 

LD/\I WK11X'FF8l' L.OAO THE CHANNEL COMIMIANO WORD. 
STH WKl•CCB2 STOKE IT IN TH£ READ CONTROL BLOCK. 
LDAI WKl1INBUFFRS GET THE INPUT tiUF~ER START ADDRESS 
LDAI WK2,INBUFFRE GET THE INPUT BUFFER END ADDRESS. 
ST WK2,BUFEN01 STOKE IT IN THE CONTROL BLOCK 
SR WK1,wK2 CALCULATE THE BYTE COUNT 
STH WKltBUFCONTl STOKE IT IN THE CONTROL BLOCK. 
OC OUTDEV,ENABLE ENABLE OUTPUT INTERRUPTS 
OC INOEV,ENABLE lNAtlLl INPUT INTERRUPTS 
RH INDEV,Q(DTAPTRl) PEKFORM READ OP TO GEN FIRST INTRPT 
LPSW WAIT ~Alr WITH l~TERRUPTS EN~BLED 

TERMINAL SUBROUTINE ADDRESS 

WKITERM RFC BUFFLMST,ERROR 
SENSE STATUS ON OUTPUT DEVICE 
IF NOT BUFF LIMIT STATUS ERROR 
KETURN TO THE USER LPSWR RSTOO 

* RlAO TERMINAL SUAROUTINE 

* RlAOTERM BFC 
LPSWR 

BUFFL,.ST1ERROR 
RSTOO 

lF NUT BUFFER LIMIT STATUS 
HS IN ERROK 

01002120 
[]1002730 
01002740 
01002750 
01002760 
01002110 
Ul002780 
01002790 
01002791 
DIOo2792 
u1002aoo 
u1002a20 
01002830 
DI002aq.o 
01002850 
UI002860 
01002870 
01002880 
01002890 

·01002900 
01002910 
UI002920 
01002930 
0100294.0 
OI0029$0 
01002960 
01002970 
01002980 
OI002i)90 
DIOo3ooo 
01003010 
01003020 
0!003030 
oroo3oq.u 
01003050 
0100.3060 
01003070 
OI00.3080 
DI00.3090 
UI00.3100 
OIQOjUO 
01003120 
01003130 
UI00.31q.O 
DI00.3200 
Lll003210 
UI003220 
DIQ0j230 
010032'+0 
01003250 
01003260 
01003270 
0!003280 
0100.5290 
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SfkllS 32 AUTO-DKIVEK CHANNLL-DlGlTAL I/O OPERATIO~ 

0001A2I 
0001A4l 
OOQ1A6l 
0001A8! 
OOOlAAI 

OOOlBOI 

OOOlbOl 
0001H4l 
0001~81 
OOOltjbl 

0001b6l 
OOOlBC! 
OOOlCOl 
0001cu1 
OOOllOI 

0001co1 
0001C2I 
0001c41 
0001ca1 
OOOlCAI 
OOOlCCI 
0001uo1 
OOOllJ'+l 

0001(J81 
0001081 
ooolD/\I 
0001UCI 
OOOlEUI 
0001l21 
ooo1E4I 
0001[81 
0001£.Cl 
OOOlFO! 
OOOlFO! 

0002101 

0002.301 
OOU23Ul 

0000 
0001) 
0000 
0000 
C040 
0000 OlABI 

0000 urnor 

0000 dOFO 
0000 UlBOI 

0000 UlHBl 

0000 COFO 
0000 UlB8l 

0000 
0000 
0000 uooo 
0000 
0000 
0000 0000 
0000 0000 
0000 

0000 
0000 
0000 0000 
0000 
0000 
0000 uooo 
0000 uooo 
0000 

0000 02.QFI 

0000 022Fl 

.128 
329 
330 
.331 
332 
333 
334 
335 
336 
367 
341 
3'+2 
34-3 
34-4 
3'+5 
346 
350 
351 
352 
353 
354 
355 
356 
357 
3~8 
359 
360 
361 
3o2 
3G3 
364 
3G5 
3bEi 
367 
3&8 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
.382 
383 
384 
385 
3d6 
368 

ENDC 
* f"tEMORY 
DEv/\UIU 
IJLVAUR2 
OUT8UFFP 
rnbuFFR 
DI SAHM 
ENABLI:.. 

CONSTANTS,~UFFEH AREAS AND COMMANDS 
DC x•o• OUIPUT DEVICE ADDRESS 
OC X•p• lNl-'UT OEVIC~ ADDRESS 

ERR 

WAIT 

'":'( 

DC 
DC 
EQU 
~LlGN 

rQu 
E"LSl 

x • o • 
X t 0 I 

X'CIJ40' 
*-1 
8 

* 
CC Y'HOF-0' 
f1C /\(tRR) 
Ei\IOC 
ALIGN 8 
flJU 
FL::>E 
DC 
DC 

* 
Y•r.oFo• 
A(WAIT> 

E:'JOC 
ALIGN 4 
IFNl ADC'-2 

uUll-'UT HUFFER 
INPUT BUFFlk 
Wl~AKM INTER~UPTS (0IO CONTROLLER) 
lNA~Ll OIO INTERRUPTS 

j2 ~IT PSW STATUS WAIT STATE 
32 ~IT PSW LDC ON ERP.QR HALT 

32 ~IT PSW STATUS W~IT STATE 
lNJERRUPTS ENABLED LOC:WAlT 

* THE FOLLOWING CHANNEL COMMAND BLOCK~ CONTHOL THE OIO INPUT OR OUTPUT 
* REGUESTS AND PROVIDE TH£ USER WITH AN EXAMPLE OF ESTABLISHING TH~ 
* CONTROL PARAMETERS 
CC81 DC H'O' 
BUFCOU~T DC H'O' 
BUFEND DC F•o• 
CHECK! DC ~'O' 
OUF1CNT DC H'O' 
BUFlENO DC F'O' 
TABLE DC F•o• 
SU8AUR DC H•o• 

* 
* 
* 
CCB2 
BUFC0NT1 
pUFEl\IDl 
CHECK2 
BUFlCNTl 
AUF!E.NOl 
TAt:JLEl 
SUBA0R1 

OTBFFRS 
OTBFFRE 
INBUFFRS 
IIJBUFFRE 

ALIGN 4 
DC H•o• 
DC H•o• 
DC F'O' 
DC H'O' 
DC H•o• 
PC F•o• 
OC F'O' 
DC H'O' 
ALIGN '+ 
OSH 16 
EQU *-1 
OSH lb 
[QU *-1 
ALIGN '+ 

CCW WORD- WRITElN THE FAST MODE 
~Rill OUTPUT BUFFER COUNT 
E.NU ADURESS OF BUFFER 
~Ht,,CK BYTE 
aUt-FER l COUNT 
l:lUt-t-lR 1 END ADDRESS 
AOUKESS OF TRANSLATION TABLE 
ADUK[SS OF TERMINATION SUBROUTINE 

CCW WORD- READ IN THE FAST MOOE 
R£AU lNPUT SUFFER. COUNT 
ENU ADDRESS OF READ SUFFER 
CHl:.CK BYTE 
l:lU~f°f:R1 COUf\JT 
l:lUFFERl ENU ADURESS 
ADUKE~S OF TRANSLATION TABLE 
AUUKESS OF TERMINATION SUl:lROUTINl 

16 HALFWORUS OF DIGITAL OUTPUT DATA 
~UFFE~ END ADDRESS 
16 HALFWORUS OF DIGITAL INPUT OATA 
8Ut-FER END ADDRESS 

RSAVE nSF 16 KEbJSTEH SAVE AREA FOR INTERRUPT 
* SU~ROUTTNE AND AUTO~DRIVER CHANN~~ SUbROUTINE 

Ef\IDC 

U100~310 

Ul003320 
DIQ03330 
OlOU3340 
'Jl00335Q 
01003360 
U1003370 
U!003380 
Dl003390 
UI003i+OO 
LJI0034'+0 
01003450 
UI003%0 
DIOU3470 
UlOOj&f.80 
01003490 
DI003530 
UI005540 
UI003550 
UI003560 
U!003570 
IJ1003580 
01003590 
Dl00360D 
0!005e,10 
UI003620 
DIQ03630 
010036 .. 0 
DIOo.3650 
0100366.0 
Ul003670 
01003680 
01005690 
01003700 
01005710 
UI003720 
01003730 
0!003740 
01003750 
uI00376o 
01003770 
UIOQ3780 
UI.0037~0 
01003800 
IJIOOMlO 
01003820 
0!003830 
DI003A40 
01005850 
Ul003860 
010()3870 
1JlOOj880 
DI00.5890 
0100~910 
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SLRll~ 32 AUTO-QkIVEH LHANN[L-DlGITAL 1/0 OPEHATION 

0002701 369 UJ(; 01003920 
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SERIES ~2 AUTO-OKIVEH CHl\NNl:.L-OIGITAL 110 DPEPA TI0•-.1 

>- NO [KRORS 3 SQUl:.Z PASSE.S 
Y' 
0 CAL 04-01 

/\8~ TUP ouuu uouu 
l\[JC ouuo 0004 b 175 271 338 347 3~!:> 

f3SY ouuo 0008 132 137 140 144 
RUF1Clfl oouo OlCf1I 
AUFlChlTl ouuo 01E2I 
BUFlENU 0000 OlCCI 
rlUFllNUl OUuO 01E4I 
:.iUFCOt\iTl ouuo UlDAI 31'+ 
RUF-COUNT 0000 01C2I 30'+ 
[iUFEll.iO ouuo OlC'+I 302 
6UFF:ND1 0000 OlnCI 312 
UUFFLMST oouo 0002 321 32!:l 
CCLll 0000 OlCOI 286 ?9'7 
CCi:j2 oouo 0106! 292 309 
CHf.CK oouo UOAOI 109 
CHt..CKl 0000 OlCbI 

~ CHECl'\2 0000 OlEOI 
COl'H oouo 0058i iOo 

.,, 
rr1 

CON Tl 0000 008UI 132 z 
0 

CONT2 0000 OU~OI >< 
IJEVAUIU oouo 01A2I 57 99 236 282 (H 

UEVADR2 0000 01A4I 59 101 130 237 283 n 
DlbITlOl 0000 00701 107 110 0 

rJib!TIO OOlJ(J OU2EI 63 60 = :t. 
rIOENrn oouo 00001 = c:: 
DIOHHRl 0000 OU3El ; 
OIOENTR2 oouo 0082! 
DICJENTH3 0000 01141 
DISARM 0000 OlAAI 58 6U 100 102 
OTAPTR 0000 0001 6l 6!> 86 88 1 OEi 1.3~ 1'+2 171 248 251 
OTAPTH.U QUI.JO 0007 256 
OTAPTKl oouo oooc 21+9 317 
UTAPiHlO ouuu ouoc 262 
ENA13LE 0000 OlAHI 246 247 315 316 
ERK 0000 01801 269 34-' 
EK KOR ouoo Ol1CiI 137 14'+ 255 261 321 325 
E.XIT INCP oouo 009Cl 133 140 

. IMf'TOP 0000 02701 
l!\lt>UFFR oouo OlAoI 65 171 2'+9 
INBlJFFHE 0000 022FI .311 
INIJUFFRS 0000 0210! 310 
l!\!U[V ouuo 0005 59 60 88 101 102 10'+ 13(1 131 135 136 237 2'4-2 247 

283 290 316 317 
Il'JDEVO ouuo 0005 262 
HJTDlli oouo OOOb 
IOH.iO oouo 0006 61 61.f. 64 8'+ 84 103 128 128 172 172 
IONTCMP OUU() UOOb 14& tE-7 167 169 169 173 173 
LAUC QUO CJ OU02 
NC.WPSWLC oouo 0046 
N£1iiPSWST ouoo 004'+ . 
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SL~\ H .. S 32 J1UTO-nR IVER CHAl\!NlL-OlGIT AL 110 OPERA TI or.: 

OLUPSWST ouuo 0040 
OT81-FKI::.. ouuo 020FI 301 
oTBFFRS oouo OlFOI 300 
ourBuFFk OUUD 01/\b! 62 l(lb 248 
i.lUTfJE..V ouuo 0004 ~7 5!3 86 99 100 139 142 143 236 238 2116 250 251 

257 :?6.6 2Bi . 284. 315 
OUTDE.. VU ouuo 0004 256 
PUHlTOP 0000 OOOOP 
HE.AU HJ ouuo 0038! 85 
REfllJHJT OOUO 01021 244 
REAOTl::..Rll'; oouu Ol9CI 305 
RUNlT OUUlJ OOA8l 168 
HETN oouo OOOF 63 fa 89 107 109 uo 147 174· 
RE.THY OUU(J OOOA 56 93 108 170 235 281 
RETUFUJ 0000 003CI 87 
RETIJRNl ouuo OOCJU 138 14!) 
RSAVE.. 0000 02301 250 257 263 

> RSTOU oouo 0000 2:>8 264 31:::2 326 .,, 
RST.{ll 0000 0001 

.,, 
r'11 

RST02 oouo 0002 2! 
0 

RST03 oouo 0003 254 254 .260 260 >< RSTFO 0000 0000 IN 
STi\1 ouuo ouol• 131 136 139 143 n SUBAOR 0000 01041 297 Q 

SU!:MDkl 0000 OlECI 306 a 
TABLE.. ouoo 01001 ;· 

= TABLEl 0000 OlE.6! e WAIT oouo 0188! 67 111 252 318 352 
WKl ouuo 0009 55 56 97 98 104 234 235 238 239 21f.1 21J.2 21J.3 245 

280 281 284 285 288 290 291 291.i 296 297 298 29.9 300 
303 304 305 306 308 309 310 313 31'1 

WK2 '0000 OOOE.. 240 241 244 21.f.5 286 287 288 292 293 294 301 302 3Q3 
311 .312 313 

WKllEINT OOl.10 OOF4I 240 
wKITEOP 0000 008CI 129 
WRl U.t~"1 ouoo Ul%l 296 

N 
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