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3.9 Error Processing for Execute Channel Program Requests 

It is not possible to perform error processing for execute channel programs at the handler 
level. Information returned consists of status words 1 and 2 passed to FCB words 11 and 
12. If bits other than channel end (CE) and device end (DE) are present, bit 1, error 
condition found, of word 3 in the FCB is set. Bits 16-31 of word 3 are valid. Sense 
information is returned as described in the MPX-32 Reference Manual Volume I, Chapter 
5. Error correction and error retry are the responsibility of the user. 

3.10 SYSGEN Considerations 

SYSGEN CONTROLLER and DEVICE directives are used to define XIO discs configured 
in an MPX-3Z system. See Volume III of the MPX-32 Reference Manual for details. 

3.11 XIO Disc Processor/UP Disc Processor Subaddressing 

Each disc drive attached to an XIO disc processor or lOP disc processor is assigned a 
unique device subaddress. This device subaddress is determined by a plug installed in the 
drive or by switches contained in the drive. Plug or switch values range from 0 to 7. The 
device subaddress specified in the SYSGEN DEVICE directive is the plug or switch value 
(0 to 7) multiplied by two and converted to its hexadecimal equivalent. For example, 
plug or switch value 7 is specified as 'E'. Therefore, only even subaddresses may be 
specified in SYSGEN DEVICE directives. If more than one device is specified in the 
directive, the increment field (INC) must be specified and must be an even number. 

Cartridge module drives also conform to the above rules. Because a cartridge module 
drive is two drives in one cabinet, the captive media portion of the drive is automatically 
configured by SYSGEN to be the odd subaddress following the even subaddress 
(removable medium) specified in the DEVICE directive. MPX-32 treats the captive 
media as a fixed head disc (OF). All direct references to the captive media portion of a 
cartridge module drive must specify fixed head disc (OF) as the device type code. 

3.12 Floppy Disc Subaddressing 

Valid floppy disc subaddresses are limited to 0 and 1. Either one or two SYSGEN DEVICE 
directives can be used when specifying floppy discs. If one DEVICE directive is used to 
configure two devices, the count field (n) of the DEVICE directive must be two and the 
increment field (INC) must be one or omitted. 
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3.13 Sample XIO Disc Processor SYSGEN Directives 

1. CONTROLLER=DM08,PRIORITY =14,CLASS=F ,MUX=XIO,HANDLER=(H.IFXIO,I) 
2. DEVICE=OO,DTC=DM,HANDLER=(H.DCXIO,S),DISC=MH080 
3. DEVICE==(02,2,2),DTC=DM,DISC=MH300 
4. DEVICE=06,DTC=DM,DISC=CD032 
5. DEVICE=(08,2,2),DTC=DM,DISC=CD032 
6. DEVICE=OC,DTC=DM,DISC=(MH080,D) 

1. The CONTROLLER directive specifies an F -class XIO disc processor on channel 
eight at priority level 14. The handler name (interrupt fielder) is H.IFXIO and is 
channel reentrant, one copy per channel. 

2. This DEVICE directive specifies a 80MB moving head disc assigned to subaddress 
00. The handler is H.DCXIO and is system reentrant (one copy per system). 

3. This DEVICE directive specifies two 300MB moving head discs assigned to 
subaddresses 02 and 04. 

4. This DEVICE directive specifies a 32MB cartridge module drive whose removable 
media is assigned to subaddress 06. The captive media is assigned to subaddress 07 
automatically be SYSGEN. 

5. This DEVICE directive specifies two 32MB cartridge module drives whose 
removable media are assigned subaddresses 08 and OA. Their captive media are 
assigned sub addresses 09 and OB automatically by SYSGEN. 

6. This DEVICE directive specifies an 80MB dual ported moving head disc assigned to 
subaddress OC. 

3.14 Sample lOP Disc Processor SYSGEN Directives 

1. CONTROLLER=DM7E,PRIORITY =13,CLASS=F ,MUX=IOP ,SUBCH=E,HANDLER=(H.IFXI 0,1) 
2. DEVICE=EO,DTC=DM,HANDLER=(H.DCXIO,S),DISC=MH080 
3. DEVICE=E2,DTC=DM,DISC=CD032 

1. The CONTROLLER directive specifies an F -class lOP disc processor on channel 7E 
at priority level 13. The handler name, interrupt fielder, is H.IFXIO and is channel 
reentrant, one copy per channel. 

2. This DEVICE directive specifies an 80MB moving head disc assigned to controller 
address E and device subaddress O. The handler is H.DCXIO and is system 
reentrant, one copy p:'r system. 

3. This DEVICE directive specifies a 32MB cartridge module drive assigned to 
controller address E. The remova~:)le media is assigned to device subaddress 2 and 
the captive media is assigned to device subaddress 3 automatically by SYSGEN. 
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3.15 Sample Floppy Disc SYSGEN Directives 

1. CONTROLLER=LF7E,PRIORITY =13,CLASS=F, MUX=IOP ,SUBCH=F ,HANDLER=(H.IFXIO,I) 
2. DEVICE=FO,DTC=FL,HANDLER=(H.DCXIO,S),DISC=FL001 
3. DEVICE=F1,DTC=FL,DISC=FLOOl 

or 
4. DEVICE=(FO,2,1),DTC=FL,HANDLER=(H.DCXIO,S),DISC=FL001 

1. The CONTROLLER directive specifies an F -class lOP line printer/floppy disc on 
channel 7E at priority 13. The handler name, interrupt fielder, is H.IFXIO and is 
channel reentrant, one copy per channel. 

2. This DEVICE directive specifies a floppy disc assigned to controller address F and 
device subaddress O. The handler is H.DCXIO and is system reentrant, one copy per 
system. 

3. This DEVICE directive specifies a floppy disc assigned to controller address F and 
device subaddress 1. 

4. This DEVICE directive specifies two floppy discs assigned to controller address F. 
The floppy discs are assigned device subaddresses of 0 and 1. The handler name is 
H.DCXIO and is channel reentrant, one copy per system. 
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lOP EIGiT -Ut£ FlLL DUPLEX HANDLER (H.F8XIO) 

SECTION 1 - OVERVIEW 

Ll General Informatioo 

The lOP Eight-Line Full Duplex Handler (H.FBXIO) is system level re-entrant, i.e., only 
one copy is required regardless of the number of eight-line communication multiplexers 
configured in a system. Re-entrancy is accomplished by Device Context Areas (DCAs). 
The appropriate number of DCAs are initialized in the SYSGEN initialization entry 
point. As with all XIO device handlers, interrupts are fielded by the XIO channel 
executive program (H.IFXIO) and then turned over to the service interrupt entry point of 
H.FBXIO for processing. 
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SECTION 2 - ENTRY POINTS 

2.1 Opcode Processor (OP.) 

This entry point provides the interface for processing an opcode stored in the user's File 
Control Block (FCB). Depending on the particular opcode, this processing mayor may 
not involve device access. 

The eight-line handler supports fourteen IOCS opcodes enabling support of all command 
codes recognized by the eight-line multiplexer plus necessary standard functions, such as 
open. The opcodes and their functions are as follows: 

OP Call Handler function 8 Line command 

00 M.FILE Open - perform inch if necessary 
01 M.RWND Sense status 04 
02 M.READ Read - see the Options Section BE, 8A, OA, 02, or 06 
03 M.WRIT Write - see Note 1 00, 01, 05, or FF 
04 M.WEOF NOP 03 
05 SYC 1,X'25' EXCPGM - execute channel program 
06 M.FWRD,R Set data terminal ready 17 
07 M.FWRD Reset data terminal ready 13 
08 M.BACK,R Define ACE parameters (INIT) FF 
09 M.BACK Reset request to send IB 
OA M.UPSP Set request to send IF 
DB SYC 1,X'3E' Set or reset break - see Note 2 37 or 33 
OC SYC 1,X'OD' Define special character DB 
00 M.CLSE Close 
DE SYCl,X'26' Set half duplex - see Note 3 
OF SYCl,X'27' Set full duplex - see Note 3 

For an explanation of the individual command codes, see the B-Line Asynchronous 
Communications Multiplexer Technical Manual. 

Notes: 

1. If bit 1 is set in FCB.SCFG, the write is interpreted as an init and a define ACE 
parameters command (FF) is issued. If bit 1 in FCB.SCFG is reset and bit 3 in 
FCB.SCFG is set, a write with input subchannel monitoring command (05) is 
issued. If both bi ts 1 and 3 in FCB.SCFG are reset, a write command (01) is issued. 

2. If bit 0 in FCB.SCFG is set, a set break command (37) is issued. If bit 0 in 
FCB.SCFG is reset, a reset break command (33) is issued. It is not necessary to 
issue a reset break after a break interrupt is received. 
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3. The following status is returned in the condi tion codes: 

or 

CCI 
CC2 
CC3 
CC4 

CCI 
CC2, CC3 

CC4 

o = Successful 
o 
o 
1 = Previously full duplex 

1 = Unsuccessful 
00 = Not SYSGENed for full duplex 
01 = Service not legal using the wri te subaddress 
10 = Not initialized for FULL by J. TIN IT 
11 = Not ini tialized for NOECHO by J. TINlT 
o 

2.2 I/O Queue Processor (IQ.XIO) 

This entry point performs standard I/O queue scheduling. 

2.3 Service Interrupt Processor (SL) 

This entry point consists of the six standard subroutines described in the Subroutines 
Section. 

2.4 Lost Interrupt Processor (LI.XIO) 

This entry point performs standard lost interrupt and kill I/O processing. 

2.5 Posttransfer Processing (PX.) 

This entry point performs conversion of lower case ASCII to upper case on formatted 
read operations. This processing can be inhibited by setting bit 10 in FCB.GCFG. 

In addi tion, reads performed for TSM tasks must have the data copied from the operating 
system buffer to the user's buffer. 
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2.6 Pre-SIO Processor (PRE.SID) 

This entry point is called by XIO.SUB prior to issuing an 510. This entry point checks for 
asynchronous attention interrupts on the read subaddress while a write is in progress for 
half duplex devices. If this is true, a break is issued to the task and the interrupt routine 
is exited. 

2.7 SYSGEN Initialization Processor (SG.) 

This entry point creates OCAs at assembly time and initializes them at SYSGEN time. In 
order to implement the full duplex capabilities of H.FaXIO, it is necessary to have two 
Unit Oefinition Table (UOT) entries per port. For example, one UOT for read, one UOT 
for write. To accomplish this, SYSGEN directives must specify both the read 
subaddresses configured (0 through 7) and the write subaddresses configured (a through 
F). If two corresponding UOT entries are SYSGENed, all operations are requested using 
the read subaddress' UOT. Write operations are queued to the read subaddress' UOT for 
half duplex, and to the write subaddress' UOT for full duplex. If only half duplex 
operation is desired, only the read sub addresses need to be specified in the SYSGEN 
directives. 

Note: Oevices SYSGENed as half duplex can still be initialized as full duplex in order to 
make use of full duplex commands such as read echoplex. 
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SECTION 3 - OPTIONS 

3.1 Read Echoplex 

This option causes a read command (02) to be issued if bit one is set in FCB.SCFG. If the 
bit is not set, a read echoplex command (06) is issued. 

3.2 ASCII Control Character Detect 

This option allows input to terminate whenever a control character (X'OO' through X'lF') 
or a delete (X'7F') is detected. This option is selected by setting bit zero in FCB.SCFG 
before issuing the read. This option is implied in the read echoplex command. 

3.3 Special Character Detect 

This option allows input to terminate whenever a predefined 8-bi t character is 
detected. This option is selected by setting bit three in FCB.SCFG before issuing the 
read. 

3.4 Purge Input Buffer 

This option specifies any input data held in the type ahead buffer is to be purged before 
any new incoming data. This option is selected by setting bit four in FCB.SCFG before 
issuing the read. This option is forced following a ring or break interrupt. 

3.5 Read with Software Flow Control 

This option enables XON/XOFF protocol if the UOT.RXON bit is set in UOT.BIT2, or bit 
13 (FCB.RXON) of FCB.GCFG is set. The OTR line is normally used for control 
(command 8A), but if UOT .ROTR is not set, the RTS line is used (command OA). As this 
operation uses the write sub channel for XON/XOFF transmission, Echoplex must be 
performed locally by the terminal device, not the controller (command 06). When used in 
the RTS mode, this command is the functional complement of the write with input 
subchannel moni tor (command 05). 

3.6 Read with Hardware Flow Control 

This option enables hardware flow control using the OTR line (command 8E). It is used 
only when the UOT.RHWF bit is set in UOT.BIT2. 

3.7 Write with Software Flow Control 

This option enables XON/XOFF protocol if the UOT.WXON bit is set in UOT.BIT2, or bit 
11 of FCB.GCFG is set. WXON (command 05), monitors the CTS line and the input 
subchannel for the XON/XOFF (OCI/OC3) control codes. This option was previously 
referred to as write with input sub channel monitoring and is a functional equivalent. 

3.8 Write with Hardware Flow Control 

This option enables hardware flow control by moni taring the CTS line (command 00). It 
is used only when the UDT.WHWF bit is set in UDT.BIT2. 
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SECTION 4 - SLBROUTINES 

4.1 NORMAL 

This subroutine is called by XIO.SUB when an I/O operation completes normally or when 
error processing is inhibited. Special processing is not performed unless the operation is 
a formatted read. 

For formatted reads that are not on a TSM device, a check is made for an ETX 
character. If one is found, the end-of-file indicator is set. 

F or formatted reads that are on a TSM device, in addi tion to ETX, a check is made for a 
carriage return, backspace, tab, or delete. Appropriate actions are taken if any of these 
are found. 

4.2 U\lEXPT 

This subroutine is called by XIO.SUB when an unexpected interrupt occurs. A sense 
status command is issued in order to determine the reason for the interrupt and the 
interrupt routine is exi ted. 

4.3 SNSNOIOQ 

This subroutine is called by XIO.SUB in response to an interrupt generated by a sense 
command issued by the UNEXPT subroutine. The sense data is examined to determine 
whether the unexpected interrupt was due to a ring, break, or DSR or RLSD failure. If 
none of these is true, the routine is exited. If the interrupt was due to a ring, bi t 
UDT .LOGO is set in the UDT. If the interrupt was due to DSR or RLSD failure, bit 
UDT.DEAD is set in the UDT. A break is then issued to the task which has the device 
allocated. If another ring is expected, the task must reset UDT .LOGO. 

4.4 SENSE 

This subroutine is called by XIO.SUB when an I/O operation completes in error. A sense 
status command is executed prior to calling this subroutine. This subroutine examines 
the status to determine if the error was due to DSR or RLSD failure. If so, bit 
UDT .DEAD is set in the UDT, and an error flag is set in the IOQ. 

Next, the status is tested for attention, unit check, or unit exception. If any of these 
occurred, a break is issued to the task and the error bit is set. Status is then tested for 
channel errors. If errors are found, the error bi t is set in the IOQ. 

4.5 CENODE 

This subroutine in called by XIO.SUB when channel end, but no device end, is found in the 
status. This condition does not occur with the eight-line asynch. 

4.6 TlMEO 

This subroutine is called by XIO.SUB when an I/O operation does not complete and times 
out. An HIO (halt I/O) is issued prior to calling this subroutine. TIMED processing 
consists of setting the error processing inhibit bit in the IOQ and returning to XIO.SUB. 
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GEt£RAL PURPOSE MULTIPLEXER SUPPORT (H.GPMCS) 

SECTION 1 - OVERVIEW 

LI Generallnfonnation 

The General Purpose Multiplexer Controller (GPMC) is structured as follows: 

• Because all General Purpose Device Controller (GPDC) handlers supplied are system 
re-entrant, only one copy of a handler is needed per system. Customers writing their 
own handlers do not need to make them re-entrant; however, if they are not, interrupt 
re-entrancy must be specified in the SYSGEN directives. 

• All handlers and the interrupt executive use common logic contained within the 
GPMC.SUB module. GPMG.SUB is loaded only once when a GPMC is configured. 
Customers writing their own handlers do not need to use the common logic within 
GPMC.SUB, although in most cases it can simplify design and development. 

• SYSGEN creates only one Controller Definition Table (COT) entry per GPMC 
(regardless of the number of device addresses). The COT fields utilized are as follows: 

CDT.CLAS 
CDT.FLGS 
CDT.IOST 

CDT.SIHA 
CDT.UTn 

Hexadecimal 00 for Model 9103 
Bit 2 (COT .GPMC) set to indicate a GPMC controller 
Bit 0 (CDT.NIOQ) set if IOQ is linked to UDT 
Bit 1 (CDT.MUX) set to indicate a multiplexing controller. 
Points to the H.MUXO HAT 
Where n is a hexadecimal digit from 0 to F. The UTn is a table of 
sixteen entries, each of which corresponds to a channel. If a device is 
configured, the corresponding entry contains the address of the UDT, 
or zero if no UDT corresponds. 

• SYSGEN creates one Unit Definition Table CUDT) entry for each GPMC device address 
configured. The UDT fields utilized are as follows: 

UDT.DCAA 
UDT.SIHA 
UDT.STA2 
UDT.TIAD 
UDT head cell 

Points to the DCA which corresponds to the device 
Points to the appropriate device handler HAT 
Bit 0 set to indicate IOQs are linked from UDT 
Filled with the TI location address (for debug purposes only) 
IOQ entries are queued here 

An execute channel program capability is incorporated to allow users to execute their 
own lOCO list. Error conditions are detected and noted in the File Control Block (FCB), 
however, error correction is the responsibility of the user. The information contained 
within the FCB is as follows: 

MPX-32, Vol. II 
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BECOMES FCB WORD 

100.IOST 
SPECIAL BITS I STATUS STATUS SPECIAL BITS I STATUS 

SET BY HANDLER BITS SET BY HANDLER BITS FCB.SFlG 

100.IST1 CURRENT IOCL ADDRESS STATUS WORD1 CURRENT IOCl ADDRESS 
IF ERROR OCCURRED IF ERROR OCCURRED FCB.lSn 

100.IST2 RESIDUAL STATUS WORD 2 RESIDUAL 
BYTE COUNT SVTECOUNT 

FCB.IST2 

CQMPUTEDBY 

loa.UTRN 
NUMBER OF BYTES HANDLER NUMBER OF BYTES 

TRANSFERRED TRANSFERRED FCB.RECl 

860590 

Customer written handlers must use the Device Context Area (DCA) because H.MUXO 
and GPMC.SUB reference certain locations within the DCA. 

GPMC supports the following devices: 

9103 
9109 
9110 
9112 
9116 

Extended GPMC, Class D (l6MB) 
Synchronous Line Interface Module (SLIM) 
Asynchronous Line Interface Module (ALIM) 
Paper Tape Reader/Punch Controller 
Binary Synchronous Line Interface Module (BLIM) 

1.2 Hardware Structure 

Controller 

SelBUS 

I 
I GAvel 9103 

I 

GPOC interface 
9105 or 9106 

GPDC Bus = GPDC Chassis 

Channels 

1-2 

ALIM 9110 

BSLIM 9116 
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1"'- Refer to the GPMC Technical Manual, 325-329104/9103 for details of the GPMC 
operation. Refer to the appropriate technical manual part number 325-32xxxx, where 

'" xxxx is the model number, for details of a particular GPDC channels operation. 

( 

1.3 Software Block Diagram 

A simplified overview of the relationship between the GPMC and the operating system is 
presented below. 

H.IOCS 
User I/O.-.. predevice 
Request --,.. access 

processing 

H.??MP 
device 
dependent 
opcode 
processing 

GPMC.SUB 
common 
prestart 
I/O 
processing 

H.??MP 
device 
dependent 
prestart 
I/O 
processing 

GPMC.SUB 
issue 
start I/O 
to device 

H.IOCS 
report I/O 
starting 

MPX-32, Vol. II 
Technical Manual 

I 

/ 
/ 

/ 

, / 

I 

, 

/ 

, , , , , 
-, 

-
/ 

I 

DCA 

I 
I 

/ 

data area 
containing 
device 

/ 

information , , 
/ 

/ 

/ 
/ 

/ I 
/ 

/ 

\ 
\ 

\ 
\ / 

/ 
/ 

/ 
I 

/ 
I 

H.GPMCS 
Ovp.rview 

/ 
/ 

I-

"' , , 

\ 
\ 

\ 
\ 

H.MUXO SI 
field the Interrupt 

/' L.:.in~t~e~r~ru~p~tJ41t--' , , 

/ 
/ 

/ 

, , , 

\ 
\ 

\ 
\ 

H.??MP 
device 
dependent 
post 
interrupt 
processing 

GPMC.5UB 
test GPMC 
device 
status 

H.??MP 
device 
dependent 
post 
interrupt 
processing 
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SECTION 2 :.. USAGE 

2.1 GPDC Device Handlers (H. ??MP) 

By specifying a handler name using the SYSGEN DEVICE directive, the handler is made 
part of the resident operating system and proper linkages are established. The device 
dependent handler HAT table is the means by which linkages are established between the 
Input/Output Control System (H.IOCS) and the I/o processing routines. 

When an interrupt occurs, the device handlers are not entered directly. The interrupt is 
handled by the GPMC Interrupt Fielder (H.MUXO) which passes the interrupt to the 
appropriate handler. For a description of H. MUXO, see Section 2.2. 

GPDC device handlers have eight entry points. 

2.1.1 Entry Point OP. - Opcode Processing 

This entry point is a subroutine extension of H.IOCS,29. This entry processes the opcode 
placed in the File Control Block (FCB) by the I/O service originally called by the user. 

OP. examines the opcode and other pertinent FCB control specifications, and indicates 
to H.IOCS,29 what action is to be taken. To indicate the action to be taken, OP. takes 
one of three possible returns to H.IOCS,29 as follows: 

BU 
BU 
BU 

ILOPCODE 
SERVCOMP 
10LINK 

1. Opcode is illegal for this device 
2. Service complete, no device access required 
3. Link request to I/o queue 

If return 3 (IOLINK) is taken, OP. must first call subroutine S.IOCS13 to allocate and 
initialize an 10Q; then, build an I/O command list (IOCL) with the proper command codes 
and flags into the the IOQ entry using subroutines S.IOCS12 and S.GPMC5. 

Entry Conditions 

Calling Sequence: 

Registers: 

MPX-32, Vol. II 
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BL 

R1 
R2 
R3 

*1W,X2 

FCB address 

Register X2 contains the 
address of the device 
dependent handler HAT 
table. The one word offset 
from this address contains the 
address of OP. 

Device dependent handler HAT address 
UDT address 
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Exit Conditions 

Return Sequence: 

Registers: 

See descriptions of ILOPCODE, SERVCOMP and 10LINK 
above. 

Rl FCB address 

2.1.2 Entry Point IQ.- Queue Start Interrupt Service 

This entry point is entered from H.IOCS,29 and issues a start I/O (510) for the first 
request in the I/O queue. Upon entry, this entry point sets the interrupt linkage such 
that subsequent interrupts at this level will cause execution of device handler entry point 
51. (Queue Drive Interrupt Service Routine). Entry point IQ. merges with entry point 51. 
at the preaccess processing phase before calling subroutine S.GPMCI to issue the start 
I/O. 

Entry Conditions 

Calling Sequence: 

Registers: 

Exit Conditions 

Return Sequence: 

2-2 

M.IOFF 
BL 

M.IONN 

*2W,X2 

Return address 

Block interrupts 
Register X2 contains the 
address of the device 
dependent handler HA T 
table. The two-word offset 
from this address contains the 
address of IQ. 
Unblock interrupts 

RO 
R3 UDT address of the device to start 

Returns to H.IOCS 

H.GPMCS 
Usage 
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2.1.3 Entry Point SL - Queue Drive Interrupt Service 

This entry point is entered from the GPMC Interrrupt Fielder (H.MUXO) and performs 
postaccess processing associated with the device access which has just completed. 
Typically, postaccess processing includes device testing, updating IOQ status 
information, unlinking the queue entry for which processing has been completed, and 
finding the next highest priority queue entry in the I/o queue for processing. 

This entry point also performs pre access processing associated with the next queued 
device access request. Typically, pre access processing includes updating the 10Q entry 
and making minimal format conversions which might be necessary to service the request. 

This entry point is also entered to process a lost interrupt. 

When the queue has been emptied, processing is discontinued and the interrupt linkage is 
set to the spurious entry point (SP .). 

Entry Conditions 

Calling Sequence: 

Registers: 

Exit Conditions 

Return Sequence: 

MPX-32, Vol. II 
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Entered from H.MUXO as the result of the completion of a 
command issued to a device. 

RO 
R3 

Return address 
Device Context Area (DCA) address 

After issuing the next command or after determining the 
I/o queue is empty, entry point 51. returns to H.MUXO to 
perform the following: 

1. Report I/O complete via the appropriate executive 
routine. 

2. Restore the state of the machine to mapped, block all 
interrupts, and issue a deactivate request on the 
interrupt level being serviced. 

3. Exit by S.EXEC5. 

H.GPMCS 
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2.1.4 Entry Point U.- Lost (Timed-out) Interrupt Processing 

This entry point is entered from S.IOCS5 to perform appropriate measures for a device 
when an expected interrupt fails to occur. This entry point is also entered from 
H.IOCS,38 to kill an outstanding I/o request. 

This entry point maintains a tally of time outs. In addition, a CD terminate is executed 
to force entry into entry point 51. for processing the time out. 

Lost interrupt processing is part of the GPMC.SUB module. Its entry point in the device 
handler is through BU S.GPMC2. 

Entry Conditions 

Calling Sequence: 

Registers: 

Exit Conditions 

Return Sequence: 

M.IOFF 
BL 
M.IONN 

R2 
R3 

TRSW 

2.1.5 Entry Point px. - Posttransfer 

B lock interrupts 
*4W,X2 From S.IOCS5 (or) H.IOCS,38 
Unblocked interrupts 

HAT address 
UOT address 

RO 

This entry point is called from S.IOCSl if a device requires lengthy posttransfer 
processing. 

Entry Conditions 

Calling Sequence: 

Registers: 

Exit Conditions 

Return Sequence: 

2-4 

BL 

RO 
Rl 
R2 
R3 

TRSW 

*5W,X2 

Return address 
FCB address 
HAT address 
UOT address 

RO 

H.GPMCS 
Usage 

From S.IOCSl 
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2.1.6 Entry Point SP.- Spurious Interrupt Processing 

This entry point is entered from H.MUXO to prevent a spurious interrupt from causing 
illegal execution of handler entry points. This entry point maintains a tally of all 
spurious interrupts. 

Entry Conditions 

Calling Sequence: Entered from H.MUXO 

Registers: None 

Exit Conditions 

Return Sequence: Returns to H.MUXO (see entry point 51.) 

2.1.7 Entry Point 01. - Error Processing 

This entry point is entered to determine if operation intervention is applicable when 
10CS detects an error or abnormal condition during device access. 

Entry Conditions 

Calling Sequence: 

Registers: 

Exit Conditions 

Return Sequence: 

BL 

Rl 
R2 
R3 

TRSW 

*7W,R2 

FCB address 
HAT address 
IOQ address 

RO 

• Return 1 - Operator intervention not applicable 

From S.IOCSl 

Selected when operator intervention is not applicable to the condition that occurred. 

• Return 2 - Operator intervention is applicable 
Selected when an error message must be displayed on the operator's console. The 
operator is given the opportunity to specify retry attempt or abort of the I/O 
operation. 

MPX-32, Vol. II 
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2.1.8 Entry Point SG .. 111 - SYSGEN Initialization 

This entry point is called by SYSGEN to initialize certain handler parameters, device 
context areas (DCAs), and data structure elements during the construction of an MPX-32 
image. A maximum of 64 DC As are created by the repeated assembly of macro 
GPDC.IT. During execution of this entry point, one DCA is initialized for each UDT 
entry containing the name of the handler. Any remaining DCAs and the remainder of the 
code in the handler is overlayed by SYSGEN. 

Entry Conditions 

Calling Sequence: Bl lest entry point, it is computed from 
information in the HAT table 

Registers: None 

Exit Conditions 

Return Seql,lence: M.XIR 

Registers: None 

2.2 GPMC Interrupt Fielder (H.MUXO) 

The GPMC Interrupt Fielder (H.MUXO) is used to service all I/o interrupts which are 
generated by completing I/O requests. One copy of H.MUXO is required for each 
GPMC. By using a SYSGEN CONTROLLER directive, H.MUXO is made part of the 
resident operating system and proper linkages are established. 

H.MUXO is entered each time an interrupt occurs at the level the GPMC is configured. 
H.MUXO queries the GPMC for the channel that caused the interrupt, and then vectors to 
the handler's service or spurious interrupt entries by the contents of IB.EP in the Device 
Context Area (DCA) which is built by SYSGEN and filled by the handler. Since H.MUXO 
is entered only on an interrupt, it contains only one entry point that handles both service 
or spurious interrupts. IOCS goes directly to the device handler by using the contents of 
UOT.SIHA. 

The handler entry point is found by: 

1. Locating the device UOT through the list COT.UTn. 

2. Locating the PCA whose address is saved in UOT .CBlK. 

3. Branching through IB.EP in the DCA. 

H.Iv1UXO has two entry points. 

H.QPMCS 
Usage 
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2.2.1 Entry Point SL - Interrupt Fielder 

This entry point is entered each time an interrupt occurs at the level for which a GPMC 
is configured. Upon entry, the following is performed: 

1. The new Program Status Doubleword (PsD) is set so the machine state is unmapped, 
interrupts are unblocked, extended addressing option is set, and the interrupt level 
being serviced is active. The current map at the time of the interrupt is retained. 

2. The global interrupt count (C.GINT) is incremented and all registers are saved. 

3. The device that caused the interrupt is determined and the Device Context Area 
(DCA) address associated with the interrupt level is loaded into register three. 

4. Control is transferred to the appropriate entry point within the device handler to 
process the interrupt. 

When the device handler has determined the I/O queue is empty, control is returned to 
entry point 51.1.00 in H.MUXO to perform the following: 

Report I/O complete by the appropriate executive routine. 

Restore the state of the machine to mapped, block all interrupts, and ensure a deactivate 
request is being serviced on the interrupt. 

Entry Conditions 

Calling Sequence: 

Registers: 

Exit Conditions 

Return Sequence: 

Entered as a result of an interrupt 

None 

Through s.EXEC5 

2.2.2 Entry Point SG. - SYSGEN Initialization 

This entry point is called by SYSGEN to initialize certain interrupt fielder parameters 
and data structure elements during the construction of an MPX-32 image. After 
execution, the code associated with this entry point is overlayed by SYSGEN. 

Entry Conditions 

Calling Sequence: 

Registers: 

Exit Conditions 

Return Sequence: 

Registers: 

MPX-32, Vol. II 
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R7 

M.XIR 

None 

Last entry point 

CHT address 
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2.3 Common Logic 

Module GPMC.SUB is loaded by SYSGEN if a GPMC is configured on the system. The 
subroutines contained within GPMC.SUB are re-entl"'ant; therefore, only one copy is 
needed per system. 

2.3.1 Subroutine S. GPMCO - Report GPMC Status 

Exit 

RO 
R2 
R3 

RO-R4 
R5,R6 
R7 

Return address 
IOQE address 
Interrupt block address 

Unchanged 
Destroyed 
Device status in right halfword 

2.3.2 Subroutine S.GPMCI - I/o Initiation Logic 

R2 
R3 
R6 

IOQ address 
Interrupt block address 
JOCL address 

2.3.3 Subroutine S.GPMC2 - Lost Interrupt Logic 

Exit (Direct to IOCS) 

Refer to Section 2.1.4. 

RO 
R2 
R3 

RO-R3 
R4-R7 

10CS return address 
Handler address (unused) 
UDT address 

Unchanged 
Destroyed 

2.3.4 Subroutine S.GPMCJ - Operation Initiation and 100 Entry Acquisition 

If the opcode vector table entry bit a is set, an IOQ is built for the user by calling 
S.IOCS13. If bit 1 in the word is set, the IOQ is extended by enough space to hold the 
absolutized IOCL necessary to perform the requested I/O. 

Exit (Through 
vector table) 

Other Registers 

2-8 

RO 
Rl 
R2 
R3 

RO, Rl 
R3 

H. ??MP return address (not used) 
FCB address 
Opcode vector table address 
UAT address 

Unchanged 
Interrupt block address 

Indeterminate 

H.GPMCS· 
Usage 
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2.3.5 Subroutine S.GPMC4 - Execute Chamel Program Opcode Processor 

The execute channel program opcode processor is called by the GPMC device handlers to 
process either physical or logical execute channel program requests. The basic logic 
sequence for processing the physical execute channel program request is: 

• Abort request if requesting task is not privileged 
• Build and initialize an 10Q 
• Abort request if the lOCO is not located in the first 128K words of memory 
• Store user specified time-out value into 10Q 
• Return to H.IOCS to link the I/O request 

The basic logic sequence for processing the logical execute channel program request is: 

• Validate legality of lOCO requests and transfer addresses 
• Compute number of lOCOs required to satisfy the request 
• Build and ini tialize an IOQ 
• Build lOCO list within the IOQ 
• Store user specified time-out value in IOQ 
• Return to H.IOCS to link the I/o request 

Entry Condi tions 

Calling Sequence: This entry point is called from the Opcode Processing entry 
point (OP.) of GPMC device dependent handlers (H. ??MP) by 
branching indirect through the opcode processing table. 

Registers: 

Exit Conditions 

Return Sequence: 

Registers: 

MPX-32, Vol. II 
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Rl 

BU IOLINK 
(or) 

FCB address 

BU CABORT 

Rl 
R3 

FCB address 
10Q address 

H.GPMCS 
Usage 

If lOCO list valid 

If lOCO list invalid 
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2.3.6 Subroutine S.GPMC5 - Build lOCOs for Extended I/o Reads and Writes 

This macro breaks down the lOCO into one or more transfers and sets the data chaining 
bit in lOCO if discontiguous, absolutes the lOCO address, and stores lOCOs into the 
lOCO buffer within the I/o queue and increments the lOCO buffer address as required. 

Entry Conditions 

Calling Sequence: 

Registers: 

Exit Conditions 

Return Sequence: 

Abort Cases: 

2.4 GPMC Support Macros 

2.4.1 IB.DA TI, IB.DA T2 

BL 

R3 
R6 

R7 

TRSW 

1038 

S.GPMC5 

I/O queue address 
lOCO word 1 with order byte and flags only 
(bits 16-31) is zero 
lOCO word 2 is zero 

RO 

Dynamic storage space for lOCOs within 10Q 
exhausted 

This macro defines the standard information for a Device Context Area. Special handler 
information should be inserted between IB.DA Tl and IB.DA T2. The latter macro closes 
the Device Context Area and computes its size. This macro must start on a doubleword 
boundary. 

For use by unique handler logic, the SET label H.IOCL always points to the physical 
address of IB.IOCL in the current Device Context Area. 

Calling Sequence: IB.DATI 
(handler speci fie information) 

IB.DAT2 

Use the REPT directive to get multiple copies of the Device Context Area. 

2-10 
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2.4.2 M.IB 

This macro establishes the Device Context Area offset labels. It maps to the contents of 
IB.DA TI. Special handler information may be equated starting at IB.DFSIZ, which is 
doubleword bounded. 

Calling Sequence: M.IB 

2.4.3 GPDC.IT 

This macro generates the SYSGEN initialization logic for a GPMC handler. 

Calling Sequence: 

2.5 M.DIB 

GPDC.IT lab [,timout], DGPMC 

lab 

timout 

DGPMC 

starting label, SG. lab 

is a positive number indicating the number of 
seconds for device time-out. If not provided, a 
word variable "PA6" should contain the negative 
time-out count. 

must be provided. The macro sets bit 3 of 
CDT .IOST to indicate aD-class GPMC. 

This macro is called by GPDC.IT to initialize the Device Context Area. This macro 
contains special case code for the ALIM (Model 9110) handler. 

Calling Sequence: 

MPX-32, Vol. II 
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M.DIB type, DGPMC 

type is the information passed to GPDC.IT as lab 

DGPMC is the information passed to GPDC.IT as 
DGPMC 
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2..6 Devic::e Context Area 

IB. QEADR 

IB.CMPQE * 

IB.CDTD * 

H.AUT H.AUTCNT * 

IB.DQEAD 

B.CDTA * 

IB.UDTA * 

IB. lB. IB. 
LICNT SPCNT OPKODE 

IB.EP * 

IB.EXIT 

IB.LITIM * 

H.CNT 

H.BUF 

H.NCT 

IB.IOCL 

Temporary storage 

Optional device 
dependent inform~tion 

lB. * 
DHBF 

Decimal 
Word 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

* referenced by GPMC/SUB or H.MUXO 

H.GPMCS 
2-12 Usagf3 

Definition 

Current IOQ entry address 

Address of IOQ entry just completed 

Prototype for device CDs & TDs 

GPMC status/residual byte count 

Address of UDT location that points 
to DQE of allocating task 

Address of COT 

Address of UDT 

See Note 1 

Handler entry address to use (queue 
drive or spurious interrupt 

Return address from handler entry 

Time-out value (in timer units) 

I/o transfer count in bytes 

I/O buffer address 

Negative to transfer count remaining 

Current IOCB address if transfer 
error occurred 

Handler dependent 

Handler dependent 
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Note: 

1. LINCT 
SPCNT 
OPKODE 
DBHF 
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Lost interrupt count 
Spurious interrupt count 
10CS byte operation code 
Device handler bit flags as follows: 

Bit Definition 

6 Postprocessing needed (tells H.MUXO to report 
I/o completion) 

7 CD terminate issued by lost interrupt entry 
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HIGH-SPEED DATA HANDLER (H.HSDG) 

SECTION 1 - OVERVIEW 

1.1 General Information 

The High-Speed Data (HSD) Handler is an optional software component of MPX-32 which 
provides general device support for user devices. 

The handler design is based on the notion that the HSD hardware acts as a controller: it 
performs handshaking with the CPU and performs all SelBUS operations needed to fetch 
and store either data or status relating to requested operations. Therefore, references to 
the HSD imply controller functions which are generic to I/O operations in general. The 
device attached to the HSD is the user's addition. Little is known or presumed about its 
nature. The general assumption is that the device can source and/or synchronize data 
with the possibility of presenting device specific status on request. 

For additional information, refer to the High Speed Data Interface Technical Manual. 
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SECTI~ 2 - USAGE 

2.1 Related Data Structures 

The HSD handler provides a software interface between MPX-32 tasks and the HSD. The 
HSD, in turn, provides a hardware interface to a user device. The HSD is a D class I/o 
device that uses an Input/Output Command List (IOCL) located in the processor memory 
to provide the commands for the operation. The IOCL is made up of one or more 
Input/Output Command Blocks (lOCBs). For each I/O operation processed by the HSD 
handler, an IOCL is constructed. When the operation is possible, it is initiated by loading 
the address of the IOCL into the Transfer Interrupt (TI) location assigned to the device 
and executing the command device instruction START I/o for the HSD. 

2.1.1 HSD I/o Command Block Structure 

The HSD uses a four-word 10CB with the following format: 

o 78 1516 2324 
Word 

o HSDCMD. UDDCMD. Transfer count. See Note 3. 
See Note 1- See Note 2. 

1 Data address or device command. See Note 4. 

2 Unused by hardware (software). See Note 5. 

3 HSD/device status word. See Note 6. 

Notes: 

31 

1. HSDCMD is the HSD command and defines the operation of the controller with the 
following bit definitions: 

Bit Meaning 

o When set indicates input transfer; reset for output. 
1 Command transfer, word 1 of 10CB is sent to device. 
2 Device status request, store into word 3 of 10CB. 
3 Continue on error. 
4 Interrupt when completed processing IOCB. 
S Transfer in ·channel; branch to specified IOCB. 
6 Command chain; execute next 10CB. 
7 Data chain, continue transfer with address and count specified 

in the next IOCB. 
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2. UDDCMD i~ th~ u~er device dependent command byte and i$ pa$sed by the HSD to 
the u~er d~vioe. 

3. Transfer count is the count in words to transfer when the operation is not a 
command transfer or transfer in channel. 

4. Data address is the physical address of data to be read or written, if data transfer 
operations, or the address of the 10CB to process next if a transfer in channel. 

Device command is a 32-bit value sent to the device if HSDCMD bit one is set. 

5. Unused word is made available for use by the software. 

6. HSD/device status word is used to store operation status whenever an interrupt on 
end-of-block is requested or to store external device status returned if HSDCMD 
bit two is set. 

2.1.2 IOCB Classas 

The HSD I/O Command list (IOCL) is composed of one or more I/O Command Blocks 
(IOCBs). Each 10CB is one of the foUowing general classes depending on the bits set in 
HSDCMD: 

• Device Command Transfer 
• Device Stqtus Transfer 
• Transfer in Channel 
• Data Transfer Request 

Data Chain Descriptor 

2.1.2.1 Device Command Transfer 

Device commands are operations with the command transfer bit set in the HSDCMD 
byte. The second word of the IOCB is sent to the device. This is generally useel to 
provide device addressing or commanding. This can be followed by a transfer request. 

2.1.2.2 Device Status Transfer 

Under normal conditions, the status posted in the 10CB is controller status; for example, 
generic information about the transfer. If specific information about the device is 
desired, it must be requesteel by constructing an IOCB with bits two and four set in 
HSDCMD. This cal!ses the HSD to request the specific device status, and store it in the 
IOCB word three. By convention, bit zero of the returned status in wore! three is set to a 
one to flag device status as opposed to controller (H5D) status. 

2-2 
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2.1.2.3 Transfer In Chamel 

This command is used to instruct the HSD to continue processing the 10CL at the address 
specified in the second word of the 10CB. This is a branch in the I/O command list. A 
TIC is generally used to link discontiguous 10CLs together to form one logically 
contiguous command set or it is used to cause the device to re-execute the I/O command 
list. In this case, the interrupt on end-of-block (word three of 10CB) is usually set to 
inform the software that the device has restarted the I/O command list. 

2.1.2.4 Data Transfer Request 

All 10CBs which do not have the command transfer, device status request, or transfer in 
channel bits set are data transfer requests. A write request is indicated by resetting bit 
zero of HSDCMD. 

2.1.2.5 Data Chain Descriptor 

This form of 10CB only occurs following a data transfer or another data chain descriptor 
10CB. It has the effect of specifying a continuation of the current transfer operation. It 
performs a scatter write or gather read and accounts for the discontinuities in the 
logical-to-physical mapping of tasks in MPX-32. 

2.2 HSD Request Processing 

The handler accepts requests in two general formats. One looks very much like other 
MPX-32 I/O requests where the buffer address and transfer count, as well as an optional 
device control word, is included in the File Control Block (FCB). This is referred to as 
FCB format. 

The other format permits the user to construct an I/o Command List (IOCL) and to have 
the FCB reference this list of commands to define the desired operation. This is referred 
to as 5T ART I/O format. 

The 5T ART I/o format is indicated by I/O function EXCPM (Execute Channel Program) 
and the 15 remaining function codes are FCB format. 

In 5T ART I/O format, there are two variations depending on whether the IOCL provided 
is logical or physical. A physical IOCL is a final device I/O command list ready to be 
processed by the device. All addresses are physical and discontinuities in the logical-to­
physical mapping have been resolved by breaking the request into physically contiguous 
segments with data chaining. A logical IOCL is an I/O command list representing the 
desired operation into the logical address space of the task. It must be transformed to a 
physical 10CL. The addresses must be changed to physical, and logical address 
discontinuities must be accounted for by breaking the transfer into a series of data 
chained transfers. 

For tasks which perform the same operation repeatedly, the overhead of translation may 
not be acceptable. The physical IOCL can be generated once and used on each 
subsequent request. 

Tasks using a single physical 10CL must be privileged and nonswappable. 

Physical 10CL is indicated by the task setting the Data Format Inhibit bit in the FCB 
general control flags byte. 
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2.2.1 FCB Format Request 

This form of request provides an interface to the user device compatable with standard 
devices and provides the flexibility to control almost any device. The FCB interface is 
designed to permit a device command and/or a data transfer to be initiated as the result 
of a user request. The standard MPX-32 FCB used to request I/O contains fields to 
define buffer address, byte count, and device address. See Volume I, Chapter 5 of the 
MPX-32 Reference Manual for related FCB information. 

For requests which involve data transfer, the buffer address and byte count describe the 
user buffer for the operation. The device address field in the FCB is used to supply the 
data to send to the device for device command transfers. 

MPX-32 supports two variant forms of the FCB, normal and extended. Both forms are 
supported. However, the normal form has limited transfer count and device address 
fields which restrict functionality. 

MPX-32 supports 16 I/O operation codes. The next section defines the opcode number, 
its name, its corresponding IOCS entry point number for reference, its use by the HSD 
handler, and special considerations. 

2.2.1.1 I/O Operation Codes 

Decode Name EP 

0 OPEN 1 

1 RWND 2 
2 READ 3 

3 WRITE 4 

4 WEOF 5 
5 EXCPtvl 10 

6 ADVR 7 
7 ADVF 8 
8 BK5R 9 
9 BKSF 19 

10 UPSP 20 
11 ERPT 21 

12 EJCT 22 
13 CLOSE 13 
14 RSVP 24 
15 RLSP 27 

2-4 

Use 

Device/handler init 

Device control function 
Input data transfer 

Output data transfer 

Device control function 
5T ARTIO format request 

Device control function 
Device control function 
Device control function 
Device control function 
Device control function 
Device control function 

Device control function 
Device/handler reset 
Device control function 
Device control function 

H.HSDG 
Usage 

Notes 

Only called once until 
close 
(Rewind device) 
May cause device 
command status 
May cause device 
command status 
(Write end-of-file) 
Not used for FCB 
format 
(Advance record) 
(Advance file) 
(Backspace record) 
(Backspace file) 
(Up space) 
(Erase or punch 
trailer) 
(Eject) 

(Reserve port) 
(Release port) 
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[ The following are I/o operation errors that can be returned in extended status word 2 of 
the FCB: 

Value Explanation 

1 Request made with non-expanded FCB 
2 In FCB format and the transfer count was zero 
3 In FCB format and the byte transfer count was not a word mUltiple of four bytes 
4 SIO format with a physical IOCL request by an unprivileged caller 
5 SIO format with a physical IOCL request by a nonresident caller 
6 First IOCB in caller's 10CL is a Transfer In Channel 
7 Caller's IOCL not on a double word boundary 
8 SIO format 10CL contains an 10CB with a zero transfer count 
9 Infinite Transfer In Channel loop 

10 Consecutive SOBNZ's in 10CL 
11 SOBNZ target is not in the IOCL 
12 Either the format or the transfer address is not on a word boundary 
13 Unprivileged caller's input buffer includes protected locations 
14 Unprivileged caller's input buffer is unmapped either in the operating system or 

below DSECT 

2.2.1.2 Device Open 

This function is intended for user device-specific processing as required. The standard 
handler will contain a null routine that can be expanded by the user as needed. 

(' , 2.2.1.3 Device Close 

This is the complementary function to device open and will also consist of a null routine. 

2.2.1.4 Device Control Functions 

All device control functions dispatch to a common routine in the device driver. An 
internal table, which could be written at open time, is used to set the UDDCMD field of 
the 10CB. The device address field from the FCB is used as the device command word 
(lOCB word one) and is sent to the device. 

Users have the option of adding specific processing to the standard handler on a per 
operation code basis. The first FCB special flag bit, bit eight of word two of the FCB, 
indicates if device-specific status should be requested after the device command 
transfer. This results in a second IOCB being added to the IOCL. The device status is 
returned in extended I/O status word two of the FCB. This requires that the request be 
made using the expanded FCB. 

2.2.1.5 Data Transfer Initiate Requests 

Input and output requests are processed in the same fashion. The only difference is the 
direction bit in the HSDCMD. The following special flag bits control the operation: 

• Request device status after transfer (FCB.SCFGO) - This bit indicates that an IOCB 
should be added to the IOCL to retrieve device-specific status after the data transfer 
has completed. 
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• Send device command prior to data transfer (FCB.SCFGl) - This bit indicates that an (., '" 
IOCB should prefix the data transfer to transmit a device command word to the 
device. If the FCB is the expanded form, the value sent is the 32-bit expanded random j 

access address. Otherwise, the value sent is the least significant 20 bits of word 2 of 
the IOCB, the random access address field. 

• Disable time out on this reguest (FCB.SCFG2) - This flag indicates that the operation 
will take an indeterminable period of time and the handler should wait an indefinite 
period of time for the I/O to complete. This generally only applies to read operations. 

• Set UDDCMD from least significant byte of word two (FCB.SCFG3) - This bit 
indicates that the UDDCMD byte in the data transfer operation should be set from the 
least significant byte of the random access address field of the FCB. This provides 
the ability to pass additional control information to the device without modifying the 
device driver. 

2.2.2 STARTIO Format Requests 

The STARTIO format allows tasks to utilize all hardware capabilities available from the 
device/HSD interface. 

A STARTIO format request is indicated by the operation code EXCPM. The data format 
inhibit flag bit indicates request with physical IOCL. For physical IOCL requests, the 
handler simply queues the request for processing. For logical requests, the IOCL must be 
made physical. This involves three transformations: 

All addresses in data transfer IOCBs must be converted to physical. 

• Each time a transfer crosses a physical boundary (2KW), the request must be broken at 
the boundary and data chaining must be specified to account for the physical 
discontinuity of the task address space. 

• Transfer in Channel request addresses must be updated to reflect the final address of 
the target IOCB. This must account for expansions in the IOCL due to intervening 
data transfers that have crossed map blocks. 

The HSD device handler in MPX-32 supports two additional functions as part of the start 
I/O protocol. They are: 

• Subtract one and branch nonzero IOCB (SOBNZ). 

• Asynchronous status presentation. 

These functions are initiated when the HSD handler receives a non-terminal interrupt. 
An interrupt when Transfer Interrupt (TI) status does not indicate end-of-line (EOL). 
This indicates that the interrupt on the end-of-block bit was set on an 10CB that was not 
last in the list. The IOCB could be a TIC or a command with the command chaining bit 
set. 

2.2.2.1 Subtract One and Branch Nonzero 

This function is a special version of the Transfer in Channel IOCB. It provides the ability 
for the task to specify that a series of IOCBs may be executed a specific number of 
times. 
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Word 
o 

1 

2 

3 

o 78 

HSDCMD IUDDCMD 

Address of next 10CB 

Ini tial count 

Normal next 10CB address 

1516 2324 31 

I Not used 

I Current count 

The HSDCMD specifies Transfer In Channel (TIC) and interrupt on end of block. When 
processing starts, the initial count and current count values are equal to the number 
minus one of times to execute the 10CB loop. The contents of word one and three are 
equal of the address of the 10CB to execute in the loop. 

The HSD interrupts each time it processes the TIC. The handler detects the interrupt to 
be a SOBNZ function and subtracts one from the current count value. When the count 
equals zero, word one is modified to contain the 10CB following the SOBNZ. On the next 
pass, the interrupt indicates that processing has passed out of the loop. The handler 
resets word one to the loop 10CB from word three and resets the current count from the 
left hal fword of word two. 

2.2.2.2 Asynchronous Status Presentation and Notification 

Asynchronous status presentation and notification is a software analog to the hardware 
capability to receive an interrupt and HSD status on the completion of each block, or the 
ability to explicitly request status from the device at the completion of any operation. 

• Asynchronous status presentation - When a logical 10CL is converted to physical and 
asynchronous status is required, the address of the logical 10CB is saved in word two 
of the physical 10CB. When the HSD handler receives a nonterminating interrupt, the 
10CB indicated by the TI location indicates that status should be posted in the user 
space by copying word three of the physical 10CB to word three of the logical 10CB 
and by adding to the right halfword of word two of the logical 10CB to indicate that 
the status changed. 

• Asynchronous notification - This is a logical extension to the I/O end-action routines 
in MPX-32. They are delivered with the same priority as I/O end-action routines so 
that notification routines and end-action routines will not interrupt each other. 

Whenever the HSD updates status in the task's logical address space, it checks to see if 
the previously requested notification has been delivered. If it has, the request for 
notification interrupt is requeued to the Task Interrupt Dispatch Queue. If it has not 
been delivered, nothing further is done. Whenever the task receives the interrupt, it 
must check for all possible status changes until it finds one that has not changed. On the 
next interrupt, the task can be assured that the status will have changed since the 
hardware executes the IOeL in a well-defined order. The task should know where to look 
for status changes. 

2.3 HSD I/o Request Processing Details 

When an I/O request is made by a task in MPX-32, IDeS performs some initial 
validation. If validation is successful, IDeS transfers control to the associated device 
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driver at entry point five with the address of the user's FCB as input. Byte zero of the 
FCB is set to contain the requested operation code in the range of 0 to 15. The handler /,"", 
performs an indexed jump based on this value. In the standard driver, this will result in I\..j 
codes 0 to 13 going to the FCB format request routine, 14 to the logical IOCL routine, 
and 15 to the physical JOCL routine. 

2.3.1 FCB Format Request Processing 

Processing of the FCB request is done in two phases. First, the required size of the JOCL 
is computed. This is added to the size of the I/O Queue Entry (IOQ) and the IOQ is 
allocated from the system's memory pool. The I/O queue portion is then initialized by 
the IOCS routine INIT .IOQ. The rOCL is then constructed according to the tables based 
on the task's operation code. The request is queued to the CDT and initiated in its turn. 
When it completes, the final status is sent into the FCB and the request is terminated. 

2.3.1.1 FCB Request 10CL Size Computation 

The rOCL for FeB format request has from one to three sections in it. They are any 
combination of: 

• Device Command Transfer 10CB 

• Data Transfer IOCL 

• Device Status Request IOCB 

The device command and status IOCBs are always one word. Space is allocated if the 
related function is required. The data transfer rOCL is one rOCB to initiate the request 
and one additional rOCB for each map block crossed by the transfer. The total size is the 
sum of the required pieces. 

2.3.1.2 FeB Request IOCL Construction 

The following procedure defines the construction of the rOCL: 

1. Set IOCBPTR to first IOCB. 

2. If device command transfer is required, then: 
• Set HSDCMD to CMDXFER 
• Set device address from FCB to word one of IOCB 

If data or device status transfer is required, then: 
• Set command chain in HSDCMD 
• Advance IOCBPTR 
• ENDIF 
ENDIF 

or 

If data transfer, then: 
• Set HSDCMD to read 
• If transfer is write, then set output bit in HSDCMD 

H.HSDG 
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W: set XFERADR in IOCB to transfer address 
• Set XFERCNT in IOCB to number of bytes within map block 
• Add XFERCNT to transfer address 
• Subtract XFERCNT from transfer count 

If transfer count is greater than zero, then: 
• Set data chain in HSDCMD 
• Advance IOCBPTR 
• Go to W 
• ENDIF 

3. If device status request, then: 
• Set command chain in HSDCMD 
• Advance IOCBPTR 
• ENDIF 

4. If device status transfer, then: 
• Set HSDCMD to XFRDEVST AT 

5. Set interrupt on end-of-block in HSDCMD (for last lOCB). 

2.3.2 Logical IOCL ST ARTIO Format Request 

Users of this form of request will generate a logical IOCL. This will contain some 
number of IOCBs that define their operation. The IOCL will perform anyone of the 
following operations: 

(""" • Command device 

• Transfer in channel 

• Data transfer 

• Data chain 

The logical IOCL must be converted to a physical IOCL since the device deals in terms of 
physical addresses which can not be generated by a nonprivileged user. Also, transfers 
which cross map block boundaries must be separated using data chaining to allow for 
physical memory discontinuities. The entire IOCL is copied to the system memory pool 
to perform the conversion. This insures that the physical IOCL is physically contiguous. 

2.3.3 Conversion of Logical to Physical IOCL 

The conversion process varies for each type of IOCB in the logical IOCL. Command 
device IOCBs need no conversion other than the move to the physical IOCL. 

Transfer in Channel (TIC) IOeBs must be moved and the physical address of the target 
IOCB must be found. This results in a two-pass conversion of the IOCL. During pass one, 
the TICs are simply copied to the physical IOCL and word three of each IOCB in the 
physical JOeL is loaded with the logical address of its counterpart in the logical IOCL. 
This serves as a logical to physical address translation table. At the end of pass one, 
when the lOCL has been expanded to its maximum size, pass two is initiated. Pass two 
searches the physical IOCL for TICs and then searches the physical IOCL for the IOCL 
which corresponds to the logical IOCB referenced in the TIC. The address is updated. 
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Data transfer and data-chained entries are handled the same way as TICs. Each time the 
requested transfer crosses a map block, the 10CB is divided and data chaining is ,-
specified. This results in the physical JOCL becoming larger than its logical counterpart, ~/ 
which necessitates the use of the translation table for conversion. (Same as previously 
described for TICs.) 

The size of the physical IOCL is equal to the size of the logical JOCL plus the additional 
space required for additional data chain entries needed. Therefore, the size is computed 
by adding the number of TIC, device command, and device status 10CBs plus the number 
needed to map each data transfer initiate or data chain 10CB. 

2.3.4 Physical IOCL Processing 

Service of this request is a subset of the logical JOCl processing because the IOCL needs 
no conversion. Tasks must be privileged and resident to use this form of the request. An 
I/O queue and a notification packet is allocated for processing this request. When 
asynchronous status is presented by the device, the right halfword of word two of the 
10CB is bumped and a task interrupt is requested. 

2.4 Common Request Handling 

For all requests, an I/O queue is allocated and set to describe the request. This includes 
the IOCL address to account for the variation in the location of the IOCL, depending on 
the request type. 

2.5 Product Relationships 

The HSD handler becomes an integral part of the MPX-32 system if it is included at 
SYSGEN time. The handler requires MPX-32 Release 1.2 and above software to operate. 

2.6 Device Considerations 

Development of the generic HSD handler has uncovered several characteristics of the 
HSD which would require a significant increase in the overhead of using the device if 
programmed around. They are as follows: 

• The device will not interrupt on end-of-list unless explicitly told to do so. It is the 
software's responsibility to insure that the IOE bit is set if an 10CB does not have 
command or data chaining set to insure that an interrupt is generated when the device 
goes idle. 

• In the case of nonpresent memory or FIFO overflow when the 10CB has continue on 
error set, the device will post status and only interrupt if the interrupt on end-of­
block bit is set. The device should interrupt when it posts error status. 

When the HSD is operated in mode two, only nonpresent memory errors are affected 
by continue on error. Therefore, it is recommended that mode two be used and 
continue on error be avoided. Nonpresent memory errors are serious and their cause 
should be determined and eliminated. 
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(> • If the device stops a transfer due to device end-of-block and is executing an 10CB in a 
data chain sequence that is not the last 10CB in that sequence, it will stop processing 
the 10CL. The device will not interrupt unless the 10E bit was set in the 10CB 
currently being processed or the device is operating in mode two. Interrupt on end-of­
block for an 10CB of this nature is not the normal case. This behavior varies 
depending on whether it is the last data chaining 10CB. Also, if command chain and 
no interrupt on end-of-block is set in the 10CB where device end-of-block is posted, no 
residual byte count is given. Therefore, if there is no interrupt, no residual byte count 
is posted. 

This problem does not exist in mode two. Therefore, it is recommended that the 
device be operated in mode two to avoid problems. 

• When external mode is active and the software issues a CD start I/O, the device 
rejects the command with a privilege violation but no indication is given to the 
software. The operation will time out, resulting in a halt I/o being issued that kills 
the currently running external operation. 

This problem only becomes apparent when the device is operated in a combination of 
normal (internal) and external control mode. This is probably rare; however, there is 
no definite solution. One approach is to have the user device force an error at the end 
of each external mode transfer to cause an interrupt each time. If the handler had 
started a transfer, it would know to restart the operation. 

Note: Any device time out must be set long enough to insure that the external 
transfer can complete to prevent an abortion in the device time out routine. 

• If the interrupt bit is set on a TIC, no SI status is posted, the interrupt is delivered, 
and the TIC address is lost. This causes the device behavior to be unpredictable. 

Interrupts on TIC 10CBs must be avoided. When the software needs to know that the 
HSD has executed a TIC, it should set the interrupt on end-of-block on the previous 
10CB. By the time the software finds out what is going on, the HSD will have long 
since executed the TIC and will be off processing the 10CL at the point indicated by 
the transfer in channel IOCB. The speed of the HSD guarantees this. Also, if the TIC 
is being used to effect a channel program loop and manages to complete the IOCB 
preceding the TIC before the software has deactivated the interrupt, the HSD will 
stall and wait until the level becomes inactive. Therefore, if the software wants to 
perform a loop counting operation and modify the branch address, it can do so with 
repetitive behavior as long as the interrupt service routines run with the interrupt 
level active until after the adjustment or a decision is made to not adjust the TIC 
destination address. 
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1.1 Generallnformation 

MEMORY DISC HANDLER (H.MDXlO) 

SECTION 1 - OVERVIEW 

The Memory Disc Handler (H.MDXIO) is a software component of MPX-32 that controls a 
memory disc. H.MDXIO also translates disc sector numbers to memory locations within 
a specified partition. Reads and writes can then be performed by copying inline. There is 
no asynchronous I/O when using a memory disc. No-wait I/O is supported for memory 
discs, as are all functions previously available to users of disc files. Unlike other discs, 
memory disc no-wait end-action routines are entered immediately following an I/o 
request. _ This difference allows the CPU to retain control instead of directing the I/o 
request to a controller. 

H.MDXIO can support up to eight memory discs of various sizes. The design supports 
IOCS callable I/o service requests as described in the MPX-32 Reference Manual, 
Volume I. 

An execute channel program capability allows users to execute their 10CD list. Error 
conditions are detected and noted in the FCB; however, error correction and error retry 
are the responsibility of the user. Reserve and release 10CDs should never be included 
within an execute channel program 10CD list. See Sections 2.1.17 and 2.1.18. 

Warning: Memory disc cannot be used as a physical cache disc. 

1.2 Hardware/Software Relationship 

The memory disc handler consists of four parts: H.IFXIO, H.MDXIO, XIO.SUB, and the 
DCAs. H.IFXIO is the interrupt fielder and corresponds one for one with the channel. 
H.MDXIO is a system handler which controls memory discs. XIO.SUB is the XIO common 
subroutine package the disc handler calls to perform all common XIO functions. The 
common XIO subroutine package is described in detail in the XIO Common Subroutines 
and Device Handlers chapter. Device Context Areas (DCAs) are areas of storage and 
record keeping and correspond one for one with the number of subchannels configured. 
They are physically located at the end of H.DCXIO. 

Up to eight memory discs r~an be configured on channel 00 on even only subchannels 
(starting on subchannel 00). However, a memory disc cannot be configured on the same 
channels and subaddress as the null device. This reduces the number of memory discs to 
seven for most systems. 
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1.3 Size of Memory Discs 

The maximum size of a memory disc is limited by the physical memory that is available 
and the memory requirements of system tasks. 

The minimum size of the memory disc is limited by the fixed amount of space occupied 
on a disc after formatting. To calculate the required size of a memory disc, add the 
following items: 

• 17 KB that are filled with the number of directories and resource descriptors. 
• The total size of required data on discs, like directories and temporary files. 
• 768 bytes for each resource descriptor specified by the MAX RES and MAXROOT 

parameters of J. VFMT. 

1-2 
H.MDXIO 
Overview 
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SECTION 2 - USAGE 

2.1 Dual-port Memory Disc Support 

Dual porting allows two CPUs to share a single memory disc through the Multiprocessor 
Shared Memory System (MSMS). A dual-ported memory disc is only located in MSMS 
memory because the memory disc semaphore (bit 0 of the memory disc) must be cached 
to the other CPU. Memory Bus Controller (MBC) shared memory does not cache bit 
settings. 

In order to maintain disc and system integrity, mechanisms must exist to prevent both 
CPUs from accessing the memory disc at the same time. This is accomplished through 
device reservation and makes the device inaccessible to the nonreserving CPU. Device 
reservation can be implicit or explicit. 

Implicit Device Reservation 

Implicit device reservation is processed by the memory disc dual-port semaphore. When 
dual-port access to the memory disc is required, the processor attempts to set the 
semaphore. When successful, the memory disc I/o is performed. 

Explicit Device Reservation 

Explicit device reservation makes a memory disc inaccessible to the opposing CPU for a 
user-requested period of time. The explicit device reservation is user invoked through 
the M.RESP service request. The device remains unavailable to the opposing CPU until 
the user releases the device through the M.RELP service request. If more than one user 
on the same CPU has a device explicitly reserved at the same time, the drive is not 
released until the last such user explicitly releases it. 

2.2 Dual Subchannel I/o 

For memory disc drives, the odd subchannel address is unusable and should never be 
assigned on the SYSGEN DEVICE directive. 

2.3 System Failure in Dual-port Memory Disc Environment 

In a dual-port memory disc environment, one of the systems may fail while the shared 
memory disc is reserved. If this happens, the shared memory disc can be accessed by the 
opposing processor through the J.UNLOCK system task. See Chapter 3 of the Technical 
Manual, Volume I. 
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2.4 Maximum Byte Transfer and lOCO Generation 

The MPX-32 services available for user read and write requests allow for a maximum 
transfer of 65K bytes per request. Requests larger than this are truncated to this 
amount. 

S.IOCS40 processes read and write requests by building data-chained lOCOs as necessary 
to span map blocks. The number of lOCOs generated for any transfer request depends on 
how large the transfer is and where the buffer begins within the MAP block. 

2.5 Extended I/o Commands 

Extended I/o (XIO) provides channel commands for completing I/o requests. All channel 
commands have the following lOCO format: 

o 7 8 15 16 31 
Word 

1 Command code. Absolute data address or TIC branch address. 
See Note 1. See Note 2. 

2 Flags. See Note 3. I Byte count 

Notes: 

1. The command code field defines the operation that will be performed during 
command execution. 

2. The absolute data address must be a 24-bit absolute address. The TIC branch 
address must be a 24-bit word-bounded absolute address. 

3. Flag bits have the following significance: 

2-2 

Bits Description 

o Data chain (DC) 
1 Command chain (CC) 
2 Suppress incorrect length indication (SLI) 
3 Skip read data (SKIP) 
4 Postprograrn controlled interrupt (PPCI) 
5-15 Zero 

H.MDXIC 
Usage 
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XIO channel commands are: 

Hexadec imal MPX-32 Used by 
Channel command command code service call MPX-32 software 

Sense (SENSE)* 04 None Yes 
Transfer in channel (TIC) 08 None Yes 
Write data (WO) 01 M.WRIT Yes 
Read data (RD) 02 M.REAO Yes 
Read track label (RTL) 52 None No 
Seek cy linder (SKC) 07 None Yes 
Reserve (RES) 23 M.RESP Yes 
Release (REL) 33 M.RELP Yes 
Rezero (XEZ) 37 None Yes 

*When the sense command is used, IOQ.IST1 is cleared. 

While an lOCO containing a command code hot listed is ignored, the command chain and 
data chain bits of that lOCO are interpreted. 

2.5.1 Transfer in Channel (TIC) 

The Transfer in Channel (TIC) command causes Input/Output Command Ooubleword 
(IOCO) execution to continue at the address specified in the TIC command. TIC serves 
as a branch for lOCO execution. A TIC command cannot point to another TIC command 
and TIC cannot be the first command in an lOCO list. 

2.5.2 Write Data (WD) 

The Write Data (WO) command is a user write request that transfers data to the disc 
from the address specified in the lOCO. WD is used for a user write request. 

2.5.3 Read Data (RD) 

The Read Data (RD) command transfers data from the disc to the address specified in 
the lOCO. RO is used in the user read request. 

2.5A Read Track Label (RTL) 

When the Read Track Label (RTL) command is specified, the H.MDXIO handler returns a 
pseudotrack label with the following information changed in the track label buffer: 

12-15 
27 
28 
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2.5.5 Reserve (RES) 

The Reserve (RES) command reserves a memory disc for the requesting CPU until a C. 
release (REL) is issued. RES is user callable through the M.RESP service rouUne and is 
assocjated with dual-port memory disc operations. Execute channel programs must never 
include a reserve command and should use the M.RESP service when device reservation is 
desired. 

2.5.6 Release (REL) 

The Release (REL) command releases a reserved memory disc from the reserving CPU. 
The release is not issued if more than one task has the memory disc reserved. REL is 
user callable through the M.RELP service routine and is associated with dual-port 
memory disc operations. Execute channel programs must never include a release 
command and should use the M.RELP service routine when memory disc release is 
desired. 

2.5.7 Rezero (XEZ) 

The Rezero (XEZ) command is a recalibration request to the memory disc which resets 
the handler's seek logic to cylinder and track zero. 

2.6 Related Data Structures 

The following data structures are used by the memory disc handler and are documented 
in the Systems Table chapter of the Technical Manual, Volume I: 

· I/o Queue (lOQ) 

• Unit Definition Table (UDT) 

• Controller Definition Table (CDT) 

• File Control Block (FCB) 

• File Assignment Table (F AT) 

Other data structures used by the memory disc handler are the Device Context Area 
(DCA) and the Input/Output Control Doubleword (lOCD). 

2.6.1 Device Cpntext Area (DCA) 

The Device Context Area (DCA) is a data structure that exists for each subchannel and 
serves as a storage nrea for sub channel and subchannel operation information. The DCA 
contains a common section and a device-dependent section. See Volume I Chapter 2 for 
a description of the common section. 

2-4 
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Hex 
Word byte 

o 15 16 31 
36 90 Rezero IOCD used for error retry (DCA.REZO) 
37 

3B 9B TIC IOCD used with rezero (DCA.TIC) 
39 

40 AD Load mode IOCD prototype (DCA.LMOD) 
41 

42 AB Read ECC IOCD (DCA.RECC) 
43 

44 BO ECC data buffer (DCA.ECC) 

45 B4 Reserved 

46 BB EOF buffer for nondata transfer command (DCA.EOFB) 

47 BC Address of initialize controller routine (DCA.INCA) 

4B CO NOP IOCD for error retry (DCA.NOP) 
49 

50 CB NOP TIC IOCD for error retry (DCA.NOPT) 

52 DO Byte address of memory disc (DCA.OFFS) 

53 D4 Size of memory disc in bytes (DCA.MSIZ) 

54 DB Flags for memory disc (DCA.MDFL) 

55 DC Address of Shared Memory Table (SMT) for memory disc (DCA.SMTA) 

56 EO Sector or cylinder for disc (DCA.SCYL) 

2.6.2 Input/Output Control Doubleword (lOCO) 

The IOCD format and information is located in the Extended 110 Command section of 
this chapter. 

2.6.3 Status Returned to User's FCB 

The handler places the following information into the IOQ. This information is relayed to 
the user's File Control Block (FCB) by IOCS. See Figure 2-1. 
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2. 7 Error Processing for Execute Chamel Program Requests 

Requests for I/o outside the memory disc boundaries result in an MMOl abort. 
Information returned consists of status words 1 and 2 passed to FCB words 11 and 12. If 
bits other than channel end (CE) and device end (DE) are present, bit 1, error condition 
found, of word 3 in the FCB is set. Bits 16-31 of word 3 are valid. Error correction and 
error retry are the responsibility of the user. 

2.B SYSGEN Considerations 

SYSGEN CONTROLLER and DEVICE directives are used to define XIO discs configured 
in an MPX-32 system. See the SYSGEN chapter in Volume III of the MPX-32 Reference 
Manual. 

2.B.l Memory Disc Subaddressing 

Each memory disc is assigned a unique device subaddress. Only even sub addresses can be 
specified in SYSGEN DEVICE directives. If more than one device is specified in a 
directive, the increment field (INC) must be specified and must be an even number. 

2.B.2 Sample XIO Disc Processor SYSGEN Directives 

1. CONTROLLER==DMOO,CLASS==M 
2. DEVICE==02,DTC==DM,HANDLER==(H.MDXIO,S),DISC=1024 
3. DEVICE==04,DTC==DM,DISC=(1024,D),HANDLER=(H.MDXIO,S),ST ART =256 

Notes: 

1. This CONTROLLER directive allows up to eight memory discs on channel zero. 

2. This DEVICE directive assigns a 1024KB memory disc to subaddress 02. The handler 
is H.MDXIO and is system re-entrant (one copy per system). 

3. This DEVICE directive assigns a l024K8 dual-ported memory disc to subaddress 04 
starting at decimal map block 256. The handler is H.MDXIO. 
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SECTION J - ENTRY POINTS 

3.1 H.MDXIO Entry Points 

See the XIO Common Subroutine Package and Handlers (H. XI OS) chapter for a 
description of XIO device-dependent entry points. Note the following differences: 

Entry points 51., LI.XIO, and PRE.XIO are invalid and cause a branch to ILOPCODE. 

The OPe entry point only supports returns through ILOPCODE and 5ERVCOMP 
because this entry point processes the IOCDs. 

The IQ.XIO entry point processes execute channel requests. 
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X10 COMMON SU3ROlJTlll£ PACKAGE AND DEVICE HANDLERS (H.X1OS) 

SECTION 1 - OVERVIEW 

1.1 General Information 

MPX-32 contains an XIO subroutine package that performs the I/O functions that are 
common to all XIO devices. Individual device handlers contain only device dependent 
logic and are structured to use the common XIO subroutines. 

The concept of an XIO device handler under MPX-32 consists of: the common XIO 
subroutine package (XIO.SUB), the device dependent logic (H.??XIO), the interrupt 
fielder (H.IFXIO), and the device context area (DCA). A simplified overview of the 
relationship between these components and the operating system is presented in 
Figure 1-1. 

H.IOes 
PRE-DEVICE ACCESS 

PROCESSING 

+ 
XIO.SUB 
COMMON 

PRE-START I/O 
PROCESSING 

+ 
H.?7XIO 

D!:VIC~ DEPENDENT 
PRE-START I/O 
PROCESSING 

+ 
XIO.SUB 

ISSUE START I/O 
TO DEVICE 

t 
!::!J.Q£§ 

REPORT I/O 
STARTING 

.... ..... 

I' 
\ 

I 
USER I/O 

UEST REO 

\ 
\ 

--
/ 

/ 
/ 

I 

~ 
DATA AREA 

CONTAINING 

SIINT 

... 
I 

... 

ERRUPT 

I 
/ 

/ 
/ 

--
DEVICE \ 

INFORMATION 
\ 

\ 
\ 

H.IFXIO 
FIELD THE 
INTERRUPT 

+ 
XIO.SUB 

COMMON POST 
INTERRUPT 

PROCESSING 

+ 
H.??XIO 

DEVICE DEPENDENT 
POST INTERRUPT 

PROCESSING 

t 
XIO.SUB 

EXIT 
INTERRUPT 

LEVEL 

t 
H.EXEC 

REPORT I/O 
COMPLETE 

831124A 

Figure 1-1. Simplified Software Block Diagram 

MPX-32, Vol. II 
Technical Manual 

H.XIOS 
Overview 1-1/1-2 



( 



SECTION 2 - COMMON XlO SU3ROUTINES PACKAGE (XlO.sU3) 

2.1 General Information 

The common XIO subroutine package (XIO.SUB) is made part of the resident operating 
system by naming an F -class device handler within a SYSGEN directive file. The 
routines are re-entrant requiring only one copy per system. The common XIO subroutine 
package consists of four routines: 

the I/o queue driver (IQ.XIO) 
the service interrupt processor (51.) 
the lost interrupt processor (LI.XIO) 
the execute channel program opcode processor (EXCPM). 

A fifth routine, COM.INIT, is used by SYSGEN during MPX-32 image construction and is 
subsequently overlayed. 

XIO device handler linkage to IQ.XIO and LI.XIO is accomplished by substituting the 
subroutine name within the handler HAT table and defining the routine as an external. 
System calls to these two routines are accomplished by branching indirect through the 
HAT table address. The service interrupt processor (51.) is called directly from the 
channel interrupt fielder (H.IFXIO), while the execute channel program opcode processor 
(EXCPM) is called from the opcode processing entry point (OP.) of XIO device dependent 
handlers (H.?? XIO). 

2.2 I/O Queue Driver (IQ.XlO) 

The I/o queue driver issues start I/o (510) commands for the calling routine. It has three 
entry points: IQ.XIO, IQXIO.1 and IQ.XIO.2. IQ.XIO and IQ.XIO.1 are identical except 
IQ.XIO activates the interrupt level upon entry and deactivates it before exiting. IQ.XIO 
and IQ.XIO.1 issue an 510 for the first request in the I/O queue. IQ.XIO.2 issues an 510 
for a specific entry within the I/O queue. 

The following is the basic logic sequence within the I/O queue driver with the three entry 
points noted: 

IQ.XIO enters here to activate the interrupt level. 

IQ.XIO.1 enters here to determine which I/o request to process. 

IQ.XIO.2 enters here to: 
• check if device is online and functioning 
• branch and link to device specific handler logic to perform any modifications to 

the I/o request 
• get various I/O request parameters from the 10Q and set up for an 510. These 

include the time-out value, the lOCO list address, and the channel and 
subchannel to start. 
issue an 510 

• examine condition codes presented by the 510 and take appropriate action 
• deactivate the interrupt level if entered at IQ.XIO 
• return to calling routine 
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2.2.1 Entry Point IQ.XIO 

Entry Point IQ.XIO is called by H.IOCS,29 each time H.IOCS,29 queues an I/o request 
and, depending on the queueing scheme, the channel or device is not busy. It blocks 
external interrupts and enters IQ.XIO by the caIling sequence. 

Entry Conditions 

Calling Sequence: 

Registers: 

Exit Conditions 

Return Sequence: 

Register: 

2.2.2 Entry Point IQ.XIO.l 

BL 

RO 
R3 
R7 

DACI 
TRSW 

R7 

*2W,X2 

Return address 

Register X2 contains the 
device dependent handler 
HAT address. The address in 
the HAT table points to the 
common subroutine IQ. XIO 
entry point. 

UDT address of the device to start 
IOQ address 

RO 

10Q address 

Deactivate interrupt level 
Returns to calling routine 

Entry Point IQ.XIO.l is called by the 51. service interrupt routine to drive the I/o queue 
following completion of an I/o request. LI.XIO calls IQ.XIO.l to flush the 110 queue 
following a halt I/o command that times out. IQ.XIO.l is entered with the interrupt 
level active by the calling sequence. 

Entry Conditions 

Calling Sequence: 

Registers: 

Exit Conditions 

Return Sequence: 

Registers: 

2-2 

BL 
(or) 

BU 

RO 
R3 

TRSW 

Rl 
R2 

IQ.XIO.l If return to call is desired 

IQ.XIO.l If return is set-up 

Return address (SI. only) 
UDT address of device to start 

RO 

CHT address 
DCA address 

H.XIOS 
XIO.SU3 

RO is properly set-up prior to 
return if call is from LI.XIO 
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2.2.3 Entry Point IQ.XlO.2 

Entry Point IQ.XIO.2 can be called by device dependent handlers to perform a start I/o 
on behalf of a specific I/o request to collect sense information, perform error retry, 
continue with the present I/o request,etc. It is entered with the interrupt level active 
by the calling sequence. 

Entry Conditions 

Calling Sequence: 

Registers: 

Exit Conditions 

Return Sequence: 

Registers: 

BL 

RO 
Rl 
R2 
R3 

TRSW 

Rl 
R2 

2.3 Service Interrupt Processor (SL) 

IQ.XIO.2 

Return address 
IOQ address 
DCA address 
UDT address 

RO 

CHT address 
DCA address 

The service interrupt processor (51.) performs postaccess processing associated with the 
device access which just completed. It has three entry points called 51., SI.UNLNK and 
SI.EXIT. SI.UNLNK and SI.EXIT are also callable from the device dependent logic. 

The following is the basic logic sequence within the service interrupt processor with the 
three entry points noted. 

51. enters here to: 
determine which device caused the interrupt (status presentation) 
determine cause of interrupt and branch to appropriate action. See Section 
2.3.4 for cause of interrupt information. 
branch and link to device dependent handler logic to perform any normal device 
specific postaccess processing 
update actual transfer quantity if required 

SI.UNLNK enters here to: 
unlink IOQ entry from I/o queue 
delete the IOQ if a kill request was issued 
report 1/0 complete 

SI.E XIT enters here to: 
branch and link to IG.XIO.l to continue driving the 1/0 queue (this mayor may 
not return) 
test for any more status pending and if so, branch back to S1.; otherwise, 
deactivate the interrupt level 
exit from the interrupt via S.EXEC5 
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2.3.1 Entry Point SL 

Entry point 51. is entered directly from the XIO interrupt fielder program (H.IFXIO). 
This entry point can also be entered from the I/O queue driver (IQ.XIO) and the lost 
interrupt processor (LI.XIO) as a result of a status stored response to the start I/o and 
halt I/O instructions. 51. is entered with the interrupt level active by the calling 
sequence. 

Entry Conditions 

Calling Sequence: 

Registers: 

Exit Conditions 

BU 

R3 
R6 

(or) 

51. 

CHT address 
Is 0 if entered from the XIO interrupt fielder 
(H.IFXIO) 

Is the UDT address of the device on whose 
behalf the 510 or HIO was issued when the 
status stored response was generated. 

If entered from the XIO interrupt fielder (H.IFXIO): 

Return Sequence: 

Registers: 

BU 

R2 
R6,R7 

S.EXEC5 

Register save area address 
Old PSD 

If entered from the I/O queue driver (IQ.XIO) or the lost interrupt processor (LI.XIO): 

Return Sequence: BU 

Registers: RO 

R3 

2-4 

IQ.XIO.l 

Return address to either IOCS or the lost 
interrupt fielder (LI.XIO) 
UDT address of completing device 

H.XIOS 
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2.3.2 Entry Point SLUNLI\.K 

Entry point 51. UNLINK can be entered from device dependent handlers (H.??XI0) if the 
I/O request should not be issued. For example, a release request is issued for a dual­
ported disc while another user still has the device reserved. SI.UNLNK is entered with 
the interrupt level active by the calling sequence. 

Entry Conditions 

Calling Sequence: 

Registers: 

Exit Conditions 

Return Sequence: 

2.3.3 Entry Point SI.EXIT 

BU 

Rl 
R2 
R7 

SI.UNLNK 

10Q address 
DCA address 
IQ. return address as passed to device 
dependent handler logic 

Continues with remainder of 51. logic. See 
Section 2.3. 

Entry point SI.EXIT can be entered from device dependent handlers (H.??XI0) to 
continue driving the I/O queue and to exit the interrupt level. SI.EXIT is entered with 
the interrupt level active by the calling sequence. 

Entry Conditions 

Calling Sequence: 

Registers: 

Exit Conditions 

Return Sequence: 
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BU 

R2 

SI.EXIT 

DCA address 

Continues with remainder of 51. logic. See 
Section 2.3. 
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2.3A ConditionalSL Processing 

Table 2-1 describes the cause of interrupts and response by the service interrupt 
processor (51.) in performing conditional 51. processing. 

Cause of 
interrupt 

Channel end with 
no device end 

Device 
time out 

Execute channel 
program 

1/0 request 
complete with error 

Normal 
sense command 
with IOQ 

Postprogram 
controlled 
interrupt 

Rewind or 
seek complete 

Special sense 
command with 
no 10Q 

Spuriow~ 
interrupt when 
device is not 
configured 

Spurious 
interrupt when 
device is 
configured but 
interrupt is 
not expected 

2-6 

Table 2-1 
Interrupts and Responses by 51. Processor 

Response by 51. processor 

Branch and link H. ??XIO with R2 = DCA address and R3 = 
UDT address. If H.??XIO returns this call, R2 = DCA 
address and processing continues at 51.EXIT. 

If the kill command was issued, continue processing at 
SI.UNLNK; otherwise, branch and link H. ??XIO with R2 = 
DCA address and R3 = UDT address. If H.??XIO returns 
this call, R2 = DCA address; an unrecoverable error 
condition is marked in the 10Q; actual transfer count in 10Q 
is zeroed; and the 51. processor continues at SI.UNLNK. 

Set error condition in 10Q if error is indicated. If sense 
information is required, the sense command is issued and 
processing continues at SI.EXIT; otherwise, if no error is 
found and no sense information is required, processing 
continues at SI.UNLNK. 

Issue sense command and continue processing at SI.UNLNK. 

If execute channel program was requested, continue pro­
cessing at SI.UNLNK; otherwise, branch and link to H. ??XIO 
with R2 = DCA address and R3 = UDT address. If H.??XIO 
returns th is call, R2 = DCA address; actual transfer count is 
computed and updates IOQ; processing continues at 
SI.UNLNK. 

If PPCI notification is not desired, exit the interrupt level; 
otherwise, store status doubleword into PPCI notification 
packet buffer. 51. processor reports PPCI to. user PPCI 
through S.EXEC4 asynchronous notification call. Exit the 
interrupt level. 

Clear device rewinding or seeking bit, and continue' pro­
cessing at SI.EXIT. 

Branch and link to H.??XIO with R2 = DCA address and R3 = 
UDT address. If H.??XIO returns this call, R2 = DCA 
address and processing continues at SI.EXIT. 

Increment spurious interrupt count, and exit the interrupt 
level if the service interrupt processor was entered from 
H.IFXIO, processing continues at SI.EXIT. 

Branch and link to H.??XIO with R2 = DCA address and R3 == 
UDT address. If H.??XIO returns this call, R2 = DCA 
address; 51. processor increments spurious count for the 
device and the channel, and continues processing at SI.EXIT. 

H.XIOS 
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2.4 Lost Interrupt Processor (U.XlO) 

The lost interrupt processor (LI.XIO) is called from S.IOCS5 to take corrective measures 
when an expected interrupt fails to occur. It is also called from H.IOCS,3B when a kill 
command is issued to a task and the task has I/o in progress. In both cases, the I/O 
request is terminated with a Halt I/o (HIO) instruction. If the controller responds to the 
HIO! 51. performs the required interrupt handling. 

The following is the basic logic sequence within the lost interrupt processor (LI.XIO): 

activate the interrupt level 
increment the lost interrupt count if not a kill request 
issue the HIO if it has not already been issued 
branc.il to service interrupt routine (SI.) if the HIO instruction produced a status 
stored condition; otherwise, 
block external interrupts 
deactivate the interrupt level 
return to calling routine 

If the HIO has already been issued but fails to generate an interrupt, the lost interrupt 
service routine (LI.XIO) is entered once again and the following actions are taken: 

activate the interrupt level 
increment lost interrupt count if not a kill request 
the device is marked off-line 
the device is marked malfunctioning 
the IOQ request is unlinked from the I/O queue 
the IOQ is deallocated if the HIO was issued as a result of a "KILL" request 
the I/o request is reported as complete with errors if the HIO was issued 
because of an interrupt which failed to occur 
branch and link to IQ.XIO.I to flush any pending I/o requests to the failing 
device 
block external interrupts 
deactivate the interrupt level 
return to calling routine 

Entry Conditions 

Calling Sequence: The lost interrupt processor (LI.XIO) is called from S.IOCS5 
and H.IOCS,3B with interrupts blocked by: 

Registers: 
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BL 

RO 
R3 

*4W,XI 

Return address 

Register Xl contains the 
device dependent handler 
HA T address. The address in 
the HAT table points to the 
lost interrupt processor 
(LI.XIO). 

UDT address of device to halt 

H.XIOS 
XIO.SUB 2-7 



Exit Conditions 

Return Sequence: TRSW RO 

Registers: None 

2.5 Execute Deannel Program Opcode Processor (EXCPM) 

The execute channel program opcode processor (EXCPM) is called by all XIO device 
handlers to process either physical or logical execute channel program requests. 

The basic logic sequence for processing the physical execute channel program request is: 

abort rpquest if requesting task is not p!'ivileged 
determine if notification package is required 
build and initialize an IOQ 
store user specified time-out value into IOQ 
store sense buffer information into IOQ if sense information desired 
set up notification packet if required 
return to H.IOCS to link the I/o request 

The basic logic sequence for processing the logical execute channel program request is: 

validate legality of lOCO requests and transfer addresses 
compute number of lOCOs required to satisfy the request 
build and initialize an IOQ 
build lOCO list within the IOQ 
build seek data within IOQ 
convert seek data to cylinder/track/sector format 
store user specified time-out value in IOQ 
store sense buffer information into IOQ if sense information desired 
return to H.IOCS to link the I/o request 

This entry point is called from the Opcode Processing entry point (OP.) of XIO device 
dependent handlers (H.??XIO) by branching indirect through the opcode processing table. 

Entry Conditions 

Calling Sequence: BU 

Registers: Rl 

2-8 

*OPTAB,X2 

FCB address 

H.XIOS 
XIO.SUB 

Register 
opcode 
OPTAB 

X2 contains 
word index 

the 
into 
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Exit Conditions 

Return Sequence: BU IOLINK If lOCO list valid 
(or) 

BU CABORT If lOCO list invalid 

Registers: Rl FCB address 
R3 IOQ address 

2.6 SYSGEN Initialization (COM.INIT) 

The SYSGEN initialization (COM.INIT) entry point is executed by SYSGEN during 
MPX-32 image construction and subsequently overlayed. This entry point contains only 
the standard M.EIR and M.XIR entry and exit macros. 
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SECTION 3 - DEVICE DEPENDENT HANDLERS (H. 11X10) 

3.1 Generallnformation 

XIO device dependent handlers (H.??XIO) are used in conjunction with the XIO common 
subroutine package (XIO.SUB) to service I/o requests on behalf of the calling routine. 
Each device dependent handler contains ol'1ly that logic which is specific to a device or 
class of devices. Only one copy of any device dependent handler is configured regardless 
of the number of devices or channels specified with the specific device type. The 
handler is made part of the resident operating system and proper linkages are estab lished 
by naming the handler in the DEVICE statement within the SYSGEN directive file. 

The device dependent handler HAT table is the means by which linkages are established 
between the Input/Output Control System (H.IOCS) and the I/o processing routines. The 
XIO device dependent handlers (H.??XIO) have seven entry points which are defined in 
the following HAT table and described in the following sections. 

HAT DATAW 
ACW 
ACW 
ACW 
ACW 
ACW 
ACW 
ACW 

7 
OPe 
IQ.XIO 
51. 
LI.XIO 
PX. 
PRE.SIO 
SG. 

Number of entries in table 
Opcode processor 
I/o queue driver 
Service interrupt processor 
Lost interrupt processor 
Posttransfer processor 
Prestart I/o processor 
SYSGEN initialization 

3.2 Entry Point OP. - Opcode Processing 

This entry point OPe is actually a subroutine extension of H.IOCS,29, a portion of IOCS 
logic common to all I/o services which are capable of initiating a physical device 
access. It is called to process the opcode placed in the File Control Block (FCB) by the 
I/o service originally called by the user. 

The purpose of OP. is to examine the opcode and other pertinent FCB control 
specifications, and to indicate to H.IOCS,29 what action is to be taken. In order to 
indicate what action is to be taken, OPe takes one of the following returns to H.IOCS,29: 

BU 

BU 

BU 

BU 

ILOPCODE 

SERVCOMP 

IOLINK 

POSTPROS 
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Opcode is illegal for this device 

Service complete, no ·ievice access required 

Link request to I/o queue 

Link request to I/o queue and postprocessing is required 

H.XIOS 
H.??XIO 3-1 



If return 3 (IOLINK) or 4 (POSTPROS) is taken, OPe must first: 

1. call IOCS subroutine S.IOCS13 to allocate and initialize an IOQ. 
2. build into the IOQ entry an I/o command list (IOCL) with the proper command 

codes and flags using IOCS subroutines S.IOCSI2 and IOCS entry point 
H.IOCS,40. 

Taking return 4 (POSTPROS) also indicates that after the request has been completed but 
before return to or notification of the user, the device postprocessing entry point px. 
must be called. 

Entry Conditions 

Calling Sequence: BL 

Registers: 

*1 W,X2 

FCB address 

Register X2 contains the 
address of the device 
dependent handler HAT 
table. The one word offset 
from this address contains the 
address of OP. 

RI 
R2 
R3 

Device dependent handler HAT address 
UDT address 

Exit Conditions 

Return Sequence: See descriptions of ILOPCODE, SERVCOMP, IOLINK and 
POSTPROS above 

Registers: RI FCB address 

3.3 Entry Point IQ.XIO - I/o Queue Driver 

The entry point IQ.XIO contains the address of the IQ.XIO common subroutine so, all 
calls to this entry point are funneled to common processing. See Section 2.2 for details 
of the IQ.XIO subroutine. 

3.4 Entry Point SL - Service Interrupt Processor 

The entry point 51. contained in the device dependent handlers is entered from the 51. 
common subroutine whenever device dependent logic should be considered. Six calls are 
made to device dependent service interrupt processing. Depending upon the specific 
device, these six entry points can contain executable code; however, they must be 
included within the device dependent handlf,r to properly interphase with the XIO 
common subroutines. Device dependent service interrupt calls occur: 

3-2 

when I/O completes normally or when status checking is inhibited 
when status contains channel end with no device end 
following a normal sense command (with IOQ) 
following an unexpected interrupt 
following a device time out 
following a sense command (without IOQ) 

H.XIOS 
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Entry Conditions 

Calling Sequence: BL NW,XI Register Xl is the SI. entry 
point address within the 
device dependent handler 
logic as contained in the HAT 
table. NW specifies an N 
word offset into an SI. device 
dependent entry point jump 
table. The jump table 
contains an unconditional 
branch to the desired 
executable code. 

Registers: Rl 
R2 
R3 

Device dependent handler SI. address 
DCA address 

Exit Conditions 

Return Sequence: TRSW 

(or) 
BU 

(or) 
BU 

UDT address 

RO 

SI.UNLNK 

SI.EXIT 

If typical interrupt post 
access processing is desired 
for the interrupt type 

If the I/o request is to be 
unlinked, reported complete, 
and I/o queue processing 
continued 

If the interrupt level is to be 
exited without unlinking the 
I/o request and reporting the 
I/o complete. An example of 
this would be following a 
branch and link to IQ.XIO.2 
(BL IQ.XIO.2) to initiate error 
retry or collect sense 
information. 

Registers: RI 
R2 

IOQ address (required for SI.UNLNK only) 
DCA address 

3.4.1 Normal COl"f1Jletion or Status Checking Inhibited 

This routine is called by the XIO common subroutine when an I/o request completes with 
no errors or when status checking is inhibited. It can be used to perform any device 
specific processing necessary under these conditions. An example would be the 
collection of sense information pertinent to the I/o operation just completed. The XIO 
common routines collect sense information only when an I/o request produces an error or 
the I/o request was for an execute channel program and sense information was 
requested. 

A TRSW RO return from this routine: 

unlinks the IOQ from the I/O queue 
reports I/O complete 
continues driving the 1/0 queue 
exits the interrupt level by S.EXEC5 

MPX-32, Vol. II 
Technical Manual 

H.XIOS 
H.??XIO 3-3 



3A.2 Chamel End with No Device End 

Th is ;outine is called by the XIO common subroutine when an I/o request produces an 
interr!Jpt whose status contains channel end and no device end. This is not a normal case 
for most device types. However, it does occur for magnetic tapes when a rewind is 
initiated and for XIO discs when a reserve is issued to a dual ported disc that is reserved 
to the opposing Cpu. 

. ..; TPS W RO return from this routine waits for the device end interrupt 

3.4.3 Normal Sense Command with IOQ 

This routine is called by the XIO common subroutine following an interrupt caused by 
issuing a sense command on behalf of an I/o request that completed with an error 
indication. This is the routine that will normally examine the status and sense 
information and initiate error recovery if applicable. 

A TRSW RO return from this routine: 

computes actual transfer count if an error condition is indicated and update the 
IOQ transfer count 
unlinks the IOQ from the I/o queue 
reports I/o complete 
continues driving the I/o queue 
exits the interrupt level by S.EXEC5 

It should be noted that the TRSW RO return does not set the error condition flag in the 
IOQ. 

3.4.4 Unexpected Interrupt 

This routine is called by the XIO common subroutine when an interrupt occurs that was 
not expected. This routine allows for ring in or wake-up logic applicable to some 
devices. Other applications can apply. 

A TRSW RO return from this routine: 

increments spurious interrupt count for the device 
increments spurious interrupt count for the channel 
continues driving the I/o queue if required 
exits the interrupt level by S.EXEC5 

3.4.5 Device Time Out 

This routine is called by the XIO common subroutine following the interrupt generated by 
issuing a halt I/o (HIO) instruction on behalf of a device that timed out. This routine 
allows for device dependent recovery from I/o requests that fail to complete. 

A TRSW RO return from this routine: 

3-4 

sets the error condition in the IOQ 
sets the time out flag in the IOQ 
zeros the transfer count in the IOQ 
unlinks the IOQ from the I/o queue 
reports I/o complete 
continues driving the I/o queue 
exits the interrupt level by S.EXEC5 

H.XIOS 
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3.4.6 Sense Command without IOQ 

This routine is called by the XIO common subroutine following an interrupt generated by 
issuing a sense command with no IOQ associated with the request. This routine may be 
used in conjunction with a ring in or wake-up capability applicable to some devices. 
Other applications can apply. 

A TRSW RO return from this routine continues driving the I/o queue, and exits the 
interrupt level by S.EXEC5. 

3.5 Entry Point U.XlO - Lost Interrupt Processor 

The lost interrupt processor HAT table entry point contains the address of the LI.XIO 
common subroutine so, all calls to this entry point are funneled to common processing. 
See the LI.XIO subroutine for details. 

3.6 Entry Point px. - Posttransfer Processing 

The entry point PX. is called by S.IOCSl whenever return from the opcode processor 
(OP.) is by POSTPROS. It is used to perform any processing after completion of the I/O 
request but before returning to the requesting task. This entry point executes at the task 
priority and at a low level of system overhead. 

Entry Conditions 

Calling Sequence: BL *5W,X2 

Registers: Rl FeB address 
R2 Device dependent handler HAT address 
R3 UDT address 

Exit Conditions 

Return Sequence: TRSW RO 

Registers: Rl FeB address 

3.7 Entry Point PRE.SIO - Prestart I/o Processor 

The entry point PRE.SIO is called by the XIO common I/O queue driver (IQ.XIO) just 
prior to issuing the start I/o (510) request. It allows for modification to the I/O request 
such as the IOCD list, subchannel number, time-out value, etc. It also allows for removal 
of the I/O request as may be necessary when a release is issued to a device that is still 
reserved by another task. 

Entry Conditions 

Calling Sequence: 

Registers: 
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Rl 
R2 
R3 
R7 

*6W,X3 

IOQ address 
DCA address 
Device dependent handler HAT table address 
IQ.XIO return address 
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Exit Conditions 

Return Sequence: 

?, eg isters: 

TRSW RO If SIO is to be issued 

BU 

Rl 
R2 
R7 

(or) 
SI.UNLNK 

lOG! address 
DCA address 

I f I/o requelJt is to be 
removed from the I/o queue 

IQ. XIO return address as passed to this routine 

3.8 Entry Point SG. - SySGEN Initi~nzation 

The entry point SG. is called by SYSGEN to initialize certain handler parameters, device 
context areas (DCAs), and data structure elements during the construction of an MPX-32 
image. A maximum number of DCA's are created via the repeated assembly of the 
macro DCA.DATA. During the execution of this entry point, one DCA is initialized for 
each UDT entry containing the name of the handler. Any remaining DCA's and the 
remainder of the code in the handler will be overlayed by SYSGEN. 

Entry Conditions 

Calling Sequence: 

Registers: 

Exit Conditions 

Return Sequence: 

Registers: 

3-6 

BL 

None 

M.XIR 

None 

Last entry point, and it is computed from 
information in the HAT table 

This is the standard handler SYSGEN exit macro 
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SECTION 4 - ><10 lNTERRlPT FIELDER (H.IF><IO) 

4.1 Generallnformation 

The XIO interrupt fielder (H.IFXIO) is used in conjunction with the XIO common 
subroutine package to service I/o interrupts generated by completing I/o requests. One 
copy of the interrupt fielder is required for each channel connected to an extended I/o 
(XIO) device. The interrupt fielder is made part of the resident operating system and 
proper linkages are established by naming the interrupt fielder in the CONTROLLER 
statement within the SYSGEN directive file. 

The XIO interrupt fielder (H.IFXIO) has three entry points which are defined in the 
following HAT table and described in the sections which follow. 

HAT DATAW 
ACW 
ACW 
ACW 

3 Number of entries in table 
HI. Interrupt fielding entry point 
H2. Channel initialization 
HI. SYSGEN initialization entry point 

4.2 Entry Point HI. - Interrupt Fielder 

The entry point HI. is entered by the service interrupt (51) vector address contained in 
scratchpad and performs the following functions: 

increments the global interrupt count 
fetches the Channel Definition Table (CHT) address associated with the 
interrupt level 
saves registers 
branches to the 51. common subroutine entry point 

Entry Conditions 

Calling Sequence: Entered as a result of an interrupt 

Registers: None 

Exit Conditions 

Return Sequence: BU 

Registers: R3 

4.3 Entry Point H2. - Initialize Channel 

51. This is the 51. common 
subroutine entry point 

CHT address associated with the interrupt level 

The entry point H2. is entered from the opcode processing (OP.) entry point of a device 
dependent handler (H.??XIO) as a result of the first open request to a device connected 
to the channel. H2. can reset, initialize and enable the channel. 
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Entry Conditions 

Calling Sequence: 

Registers; 

Exit Conditions 

Return Sequence: 

Registers: 

BL 

Rl 
R2 
R3 

TRSW 

TRSW 

Rl 
R2 

R3 

*CHT.INCH,X2 

FC13 address 
CHT address 
DCA address 

RO 

RO+IW 

FCB address 
CHT address 
only) 
DCA address 
only) 

Error return, channel not 
initialized and all devices 
have been marked off-line 
Initialization complete 

(initialization complete return 

(initialization complete return 

4.4 Entry Point HI. - SYSGEN Initialization 

The entry point HI. is called by SYSGEN to initialize certain interrupt fielder parameters 
and data structure elements during the construction of an MPX-32 image. It also 
provides memory locations required for disc and tape controllers at channel 
initialization. Once executed, this entry point is overlayed by SYSGEN, except for the 
memory locations needed by the disc and tape. 

Entry conditions 

Calling Sequence: 

Registers: 

Exit Conditions 

Return Sequence: 

Registers: 

4-2 

BL 

R3 

M.XIR 

None 

Last entry point 

CHT address 

This is the standard handler SYSGEN exit macro 
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APPENDIX A 

SYSTEM MACROS CROSS-REFERENCE 

Macro name Descrietion Reference 

HMP.INIT MIOP Initialization Vol. I, Ch. 1 

IB.INIT MIOP Initialization Vol. I, Ch. 1 

M.ACTVand Activate Task H.REXS,15; H.MONS,15 
MACTV 

M.ADRS and Memory Address Inquiry H.REXS,3; H.MONS,3 
MADRS 

M ADVANCE Advance Record or File H.IOCS,7; H.IOCS,8 

M.ALOC Allocate File or Peripheral Device H.MONS,21 

M.ANYWand Wait for any No-wait Operation H.REXS,37; H.REMM,6; 

(' M ANYWAIT Complete, Message Interrupt or H.MONS,37 
Break 

M ASSIGN and 
M:ASSN 

Assign/ Allocate Resource H.REXS,21; H.REMM,6 

M.ASYNCH and Set Asynchronous T ask Interrupt H.REXS,68 
M ASYNCH -
M AWAITACTION End Action Wait H.EXEC,40 

M.BACK and Backspace File or Record H.IOCS,9; H.IOCS,19; 
M BACKSPACE Vol. I, Ch. 1 

M.BATCH and Batch Job Entry H.REXS,27 
M BATCH 

M.BBTIM and Acquire Current Date/Time in Byte H.REXS,74 
M BBTIM - Binary Format 

M.BORT and Abort Specified Task H.REXS,19; H.MONS,19 
MBORT 

Abort Self H.REXS,20; H.MONS,20 

Abort with Extended Message H.REXS,28; H.MONS,28 

(~ 
MPX-32, Vol. II Appendix A 
Technical Manual System Macros Cross-Reference A-I 



Macro name Description Reference 

(; M.BRK and Break/Task Interrupt Link H.REXS,46; H.MONS,46 
MBRK 

M.B RKXIT and Exit from Task Interrupt level H.REXS,48; H.MONS,48 
M_BRKXIT 

M.BTIM and Acquire Current Date/Time in Binary H.REXS,74 
MBTIM Format 

M.CAll Call to System Module Vol. I, Ch. 1 

M.CDJS Submit Job from Disc File H.MONS,27 

M.ClOSER and Close Resource H.REMM,22 
M CLOSER 

M.ClSE and Close File H.IOCS,2; H.IOCS,5; 
M ClSE H.IOCS,23 

M.CMD and Get Command Line H.REXS,88 
MCMD 

M. CONABB and Convert ASCII Date/Time to Byte H.REXS,75 
M CONABB Binary Format 

M.CONADB and Convert ASCII Decimal to Binary H.TSM,7 ;4 
: 

M CONADB 
, 

'" ~ 
M.CONAHB and Convert ASCII Hexadecimal to H.TSM,B 
M CONAHB Binary 

M.CONASB and Convert ASCII Date/Time to H.REXS,75 
M CONASB Standard Binary 

M.CONBAD and Convert Binary to ASCII Decimal H.TSM,9 
M CONBAD 

M.CONBAF and Convert Binary Date/Time to ASCII H.REXS,75 
M CONBAF Format 

M.CONBAH and Convert Binary to ASCII H.TSM,lO 
M CONBAH Hexadecimal 

M.CONBBA and Convert Byte Binary Date/Time to H.REX5,75 
M CONBBA ASCII 

M.CONBBYand Convert Binary Date/Time to Byte H.REXS,75 
M CONBBY Binary 

M.CONBYB and Convert Byte Binary Date/Time to H.REX5,75 
M CONBYB Binary 

( 
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M.CONN and Connect Task to Interrupt H.REXS,lO; H.MONS,lO 
MCONN 

M CONSTRUCTPA TH Reconstruct Pathname H.VOMM,16 

M CONVERTTIME Convert Time H.REXS,75 

M.CPERM Create Permanent File H.VOMM,l 

M.CREATE Create Permanent File H.FISE,12 

M CREATEP Create Permanent File H.VOMM,l 

M CREATET Create Temporary File H.VOMM,2j H.VOMM,24 

M.CTIM and Convert System Date/Time Format H.REXS,75 
MCTIM 

M.CWAT and System Console Wait H.IOCS,26 
MCWAT 

M.DALC Deallocate File or H.MONS,22 
Peripheral Device 

(' M.DASN Deassign/Dealloca te Resource H.REXS,22; H.REMM,7 

M.DATE and Date and Time Inquiry H.REXS,70 
MDATE 

M DEASSIGN Deassign and Deallocate Resource H.REXS,22; H.REMM,7 

M.DEBUG and Load and Execute H.REXS,29; H.MONS,29 
M DEBUG Interactive Debugger 

M.DEFT and Change Defaults H.VOMM,8 
M DEFT 

M.DELETE Delete Permanent File or H.FISE,14 
Non-SYSGEN Memory Partition 

M DELETER and Delete Resource H.VOMM,5 
M:DELR 

M.DEL TSK and Delete Task H.REXS,31; H.MONS,31 
M DELTSK 

M.DEVID and Get Device Mnemonic or Type Code H.REXS,71 
M DEVID 

M.DFCB Create a File Control Block (FCB) Vol. I, Ch. 1 

(' 
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C 
M.DF"CBE Create an Expanded File Control Vol •• , Cn. 1 

Block (FeB), 

M.DIR and Create Directory H~VOMM,4 
MDJR 

M.DISCON and Disconnect Task from Interrupt H.REXS,38; H.MONS,38 
MDISCON 

MDISMOUNT Di:smount Volume H.REMM,19 

M.DLTT and Delete Timer Entry H.REXS,6; H.MONS,6 
MDLTT 

M.DMOUNT Dismount Volume H.REMM,19 

M.DSMI and Disable Message Task Interrupt H.REXS,57 
MDSMI 

M.DSUB and Disable User Break Interrupt H~REXS,73 

MDSUB 

M.DUMP and Memory Dump Request H.REXS,12; H.MONS,12 
MDUMP 

M.EAWAIT End Action Wait H.EXEC,40 

MoEIR Resident System Module Vol. I, Ch. 1 
Initialization Entry Macro 

M.ENMI and Enable Message Task Interrupt H.REXS,58 
MENMI 

M.ENUB and Enable User Break Interrupt H.REXS,72 
MENUB 

M.ENVRMT and Get Task Environment H.REXS,85 
MENVRMT 

M~EXCL Free Shared Memory (EXCLUDE) H.ALOC,14 

M~ EXCLUDE and Exclude Memory Partition H.MEMM,8; H.REMM,14 
M EXCLUDE 

M.EXIT and Terminate Task Execution H.REXS,18; H.MON5,18 
MEXIT 

M.EXTD and Extend File H.VOMM,6 
M EXTENDFILE 

M EXTSTS Exit With Status H~REXS,86 (} 
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M.FADD Permanent File Address Inquiry H.MONS,2 

M.FCBEXP Create a File Control Block (FCB) Vol. I, Ch. 1 
for Execute Channel Program 

M.FD Free Dynamic Extended Indexed H.MEMM,4; H.REMM,9; 
Data Space H.ALOC,9 

M.FE Free Dynamic Task Execution H.MEMM,6; H.REMM,ll; 
Space H.ALOC,ll 

M.FILE Open File H.IOCS,l 

M FREEMEMBYTES Free Memory in Byte Increments H.MEMM,13; H.REMM,29 

M.FSLR Release Synchronization File Lock H.FISE,25 

M.FSLS Set Synchronization File Lock H.FISE,24 

M.FWRD Advance File or Record H.IOCS,7; H.IOCS,8; 
Vol. I, Ch. 1 

M.FXLR Release Exclusive File Lock H.FISE,23 

M.FXLS Set Exclusive File Lock H.FISE,22 

( M.GADRL Get Address Limits H.REXS,41; H.MONS,41 

M.GD Get Dynamic Extended Data Space H.MEMM,3; H.REMM,8; 
H.ALOC,8 

M.GE Get Dynamic Task Execution Space H.MEMM,5; H.REMM,lO; 
H.ALOC,lO 

M GETCTX Get User Context H.EXEC,41 

M.GETDEF Get Terminal Function Definition H.TSM,15 

M GETMEMBYTES Get Memory in Byte Increments H.MEMM,12 

M GET TIME Get Current Date and Time H.REXS,74 

M.GMSGP and Get Message Parameters H.REXS,35; H.MONS,35 
M GMSGP 

M.GRUNP and Get Run Parameters H.REXS,36; H.MONS,36 
M GRUNP -
M.GTIM and Acquire System Date/Time in any H.REXS,74 
M GTIM Format -

(~ M.HOLD and Program Hold Request H.REXS,25; H.MONS,25 
M HOLD· 
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C M.ID and Get Task Number H.REXS,32; H.MONS,32 
MID 

M.INCL Get Shared Memory (INCLUDE) H.ALOC,13 

M.INCLUDE and Include Memory Partition H.MEMM,7; H.REMM,12 
M.JNCLUDE 

M.INIT Initialize Device Handler Vol. I, Ch. 1 
Parameters 

M.INITX Initialize Device Handler Vol. I, Ch. 1 
Parameters 

M INQUIRER and Resource Inquiry H.REMM,27 
M:INQUIRY 

M.INT and Activate Task Interrupt H.REXS,47; H.MONS,47 
MINT 

M.IOFF Inhibit Interrupt Signals Vol. I, Ch. 1 

M.rONN Allow Interrupt Signals Vol. I, Ch. 1 

M.IPUBS and Set IPU Bias H.REXS,B2 
M IPUBS 

M.IPUOFF IPU Off Line Vol. I, Ch. 1 

M.IPUON IPU On Line Vol. I, Ch. 1 

M.IPURTN IPU Return Vol. I, Ch. 1 

M.IVC Connect Entry Point to Interrupt Vol. I, Ch. 1 
Vector Location 

M.KILL Halt Computer Vol. I, Ch. 1 

M LIMITS Get Base Mode Task Address H.REXS,B4 
Limits 

M.LOC Read Descriptor H.VOMM,13 

M.LOCK and Set Exclusive Resource Lock H.REMM,23 
MLOCK 

M.LOG Permanent File Log H.FISE,15; H.MONS,33 

M.LOGR and Log Resource or Directory H.VOMM,lO 
M LOGR 

( 
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M.MEM and Create Memory Partition H.VOMM,3 
MMEM 

M.MEMB Get Memory in Byte Increments H.MEMM,12 

M.MEMFRE Free Memory in Byte Increments H.MEMM,13 

M.MOD and Modify Descriptor H.VOMM,ll 
MMOD 

M.MODT Build Module Address Table Entry Vol. I, Ch. 1 

M.MODU and Modify Descriptor User Area H.VOMM,26 
MMODU 

M.MOUNT and Mount Volume H.REMM,17 
M MOUNT 

M.MOVE and Move Data to User Address H.REXS,89 
MMOVE 

M.MYID and Get Task Number H.REXS,32; H.MONS,32 
M MYID 

( 
M.NEWRRS Reformat RRS Entry H.REXS,76 

M.OLAY Load Overlay Segment H.REXS,13; H.MONS,13 
Load and Execute Overlay Segment H.REXS,14; H.MONS,14 

M.OPEN Allow Context Switching Vol. I, Ch. 1 

M.OPENR and Open Resource H.REMM,21 
M OPENR 

M OPTION WORD T ask Option Word Inquiry H.REXS,24; H.MONS,24 

M.PDEV Physical Device Inquiry H.MONS,l 

M.PERM Chanqe Temporary File to H.FISE,13 
Permanent 

M.PGOW Task Option Word Inquiry H.REXS,24; H.MONS,24 

M.PNAM Reconstruct Pathname H.VOMM,16 

M.PNAMB and Convert Pathname to Pathname H.VOMM,15 
M PNAMB Block 

M.PRIL and Change Priority Level H.REXS,9; H.MONS,9 
MPRIL 

(--
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( M.PRIVand Reinstat~ Privileged Mode H.REX5,78 ~, 

M PRIVMODE to Privileged Task 

M.PTSK and Parameter Task Activation H.REXS,40; H.MONS,40 
M'-pTSK 

M PUTCTX Put User Context H.EXEC,42 

M.QATIM and Acquire Current Date/Time in H.REXS,74 
M QATIM ASCII Format 

M.RADDR and Get Real Physical Address H.REXS,90 
M RADDR 

M.RCVR and Receive Message Link Address H.REXS,43; H.MONS,43 
MRCVR 

M.READ and Read Record H.IOCS,3 
MREAD 

M READD Read Descriptor H.VOMM,l3 

M.RELP and Release Dual Ported Disc H.IOCS,27 
M RELP 

M.RENAM and Rename File H.VOMM,l4 
M RENAME 

M.REPLAC and Replace File H.VOMM,23 
M REPLACE 

M.RESP and Reserve Dual Ported Disc H.IOCS,24 
M RESP 

M REWIND Rewind File H.IOCS,2 

M.REWRIT and Rewrite Descriptor H.VOMM,l2 
M REWRIT 

M.REWR TU and Rewrite Descriptor User Area H.VOMM,27 
M REWRTU 

M.ROPL and Reset Option Lower H. TSM,l4 
MROPL 

M.RRES and Release Channel Reservation H.IOCS,l3 
MRRES 

M.RSML and Resourcemark Lock H.REXS,62 
M RSML 

( 
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M.RSMU and Resourcemark Unlock H.REXS,63 
MRSMU 

M.RSRVand Reserve Channel H.IOCS,12 
M RSRV 

M.RTNA Return to Specified Address Vol. I, Ch. 1 

M.RTRN Return In-Line Vol. I, Ch. 1 

M.RWND Rewind File H.IOCS,2 

M SETERA Set Exception Return Address H.REXS,81 

M SETEXA Set Exception Handler H.REXS,83 

M.SETS and Set User Status Word H.REXS,7; H.MONS,7 
M SETS 

M.SETSYNC and Set Synchronous Resource Lock H.REMM,25 
M SETSYNC 

C M.SETT and Create Timer Entry H.REXS,4; H.MONS,4 
M SETT 

M.SHARE Share Memory with Another Task H.ALOC,12 

M.SHUT Inhibit Context Swi tching Vol. I, Ch. 1 

M.SMSGR and Send Message to Specified Task H.REXS,44; H.MONS,44 
M SMSGR 

M.SMULK Unlock and Dequeue Shared H.ALOC,19 
Memory 

M.SOPL and Set Option Lower H.TSM,13 
MSOPL 

M.SPAD Scratchpad Reference Vol. I, Ch. 1 

M.SRUNR and Send Run Request to Spec i fied H.REXS,45; H.MONS,45 
M SRUNR Task 

M.SUAR and Set User Abort Receiver Address H.REXS,26; H.MONS,26 
MSUAR 

M.SUME and Resume Task Execution H.REXS,16; H.MONS,16 
MSUME 

C· 
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C, M.SUSP and Suspend Task Execution H.REXS,17; H.MONS,17 
M SUSP 

M.SVCP Build SVC Type 1 Protect Bits Vol. I, Ch. 1 

M.SVCP2 Build SVC Type 2 Protect Bits Vol. I, Ch. 1 

M.SVCT Build SVC Type 1 Table Entry Vol. I, Ch. 1 

M.SVCT2 Build SVC Type 2 Table Entry Vol. I, Ch. 1 

M.SYNCH and Set Synchronous Task Interrupt H.REXS,67 
M SYNCH 

M.TBRKON Break Processing Entry H.TSM,6 

M.TDAYand Time-of-Day Inquiry H.REXS,ll; H.MONS,ll 
MTDAY 

M.TEMP Create Temporary File H. VOMM,2; H. VOMM,24 

M. TEMPER and Change Temporary File to H.VOMM,9 
M_TEMPFILETOPERM Permanent File 

M.TRAC System Trace Vol. I, Ch. 1 

M.TRNC and Truncate File H.VOMM,7 
M TRUNCATE 

M.TSCAN Syntax Scanner H.TSM,2 

M.TSTE and Arithmetic Exception Inquiry H.REXS,23; H.MONS,23 
M TSTE 

M.TSTS and Test User Status Word H.REXS,8; H.MONS,8 
M TSTS 

M.TSTT and Test Timer Entry H.REXS,5; H.MONS,5 
M TSTT 

M. TURN ON and Activate Program at Given H.REXS,66 
M TURNON Time of Day 

M.TYPE and System Console Type Vol. I, Ch. 1 
MTYPE 

M.UNLOCK and Release Exclusi ve Resource Lock H.REMM,24 
M UNLOCK 

M UNPRIVMODE Change Task to Unprivileged Mode H.REX5,79 

( 
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M.UNSYNC and Release Synchronous Resource Lock H.REMM,26 
M UNSYNC 

M.UPRIV Change Task to Unprivileged Mode H.REXS,79 

M.UPSP and Upspace H.IOCS,20 
~ . .-1 UPSP 

~.I;.USER Username Specification H.MONS,34 

M.USHUT Inhibit User Task Context Vol. I, Ch. 1 
Switching 

M.VADDR and Validate Address Range H.REXS,33 
M VADDR 

M. WAIT and Wait I/O H.IOCS,25 
M WAIT 

M.WEOF Write End of File (EOF) H.IOCS,5 

M.WRIT and Write Record H.IOCS,4 
M WRITE 

('" M WRITEEOF Write EOF H.IOCS,5 

M.XBRKR and Exit from Task Interrupt Level H.REXS,48j H.MONS,48 
M XBRKR 

M.XIEA and No-wait I/O End-action Return H.IOCS,34 
M XIEA 

M.XIR Resident System Module Vol. I, Ch. 1 
Initialization Exit Macro 

M.XMEA and Exit from Message End-action H.REXS,50j H.MONS,50 
M XMEA Routine 

M.XMSGR and Exit from Message Receiver H.REXS,39j H.MONS,39 
M XMSGR 

M.XREA and Exit from Run Request End-action H.REX5,51j H.MONS,51 
M XREA Routine 

M.XRUNR and Exit Run Receiver H.REX5,49; H.MONS,49 
M XRUNR 

M.XTIME and Task CPU Execution Time H.REX5,65 
M XTIME 

( 
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