








HA.SP It-lPUT/OUTPUT SERVICES 

PRI 
specifies the priority of the message as une 01: �t�~�h�e� following: 

1. $HI - High priority 

2. $ST - Standard priority 

3. $LO - Low priority. 

If no PRI is specified, $ST priority will be assumed. 

lDOM_- HASP Delete Operator Message 

'l'he $DOM macro instruction releases the Console Message Buffer (Cf\lB) 
containing an ioonediate action message given to the Operating System via 
SVC35. $DOM also causes the operating System copy of the message to be 
deleted. 

Format Description: 

CMB 

[symbol] $DOM [CMB={ (R1) I cmb-add:r:'x}] 

specifies the address of the CMB returned by the execution 
of a W$WTO CLASS=$DOMACT" statement. 

Caution: The $DOM macro must be executed once and only once for each 
CMB retained in the system awaiting the execution of the macro. 
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$TIME - Request Time Of D~ 

The $TIME macro instruction ootains the time of day and returns this 
time in register RO. The time is returned as an unsigned 32-·bit binary 
number in which the least significant bit has a value of 0.01 second. 

Format Description: 

[symbol] $TIME [OLAY=YESl 

OLAY=YES 
must be specified if the $TIME macro instruction is coded physically 
within an overlay segment. 

The -time returned is the time of day based on a 24-hour clock. 

$STIMER - Set Interval Timer 

The $STIMER macro instruction sets an interval into a programmed 
interval timer. 

Format Description: 

lac 

[symbol] $STIMER {loc-addrx I (Rl)} [,OLAY=YES] 

specifies the address of a HASP Timer Queue Element. Before this 
macro instruction is executed, the Timer Queue Element must be 
initialized as follows: 

1. ITlME must be initialized with the interval to be set in 
the following manner: 

a. If "x" seconds are desir:ed, the ITlME should be set 
to "x" 

b. If "y" hundredth-seconds (0.01 seconds> are desired, 
then ITIME should be set to the two's complement of 
.y" • 

2. IPOST must be initialized with the address of the Event 
wait Field to be posted. 

If register notation is used, the address must have been loaded 
into the designated register before the execution of this 
macro instruction. 

Refer to Section 5 under TQE for more information about the HASP Timer 
Queue Element. 

OLAY=YES 
must be specified if the $STIMER macro instruction is coded 
physically within an overlay segment. 
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programming Note: An unlimited number of independent $STIMER time 
intervals can be active at any time provided that each has been 
furnished with a unique H~SP Timer Queue Element. 

$TTlMER - Test __ Intervol Timer 

The $TTIMER macro instruction obtains the time rema1n1ng in the 
associated time interval that was previously set with a $STlMER macro 
instruction. The value of the time interval remainder is returned in 
register RO in seconds (rounded to the nearest second). The $TTIMER 
macro instruction can also be used to cancel the associated time 
interval. 

Format Description: 

loc 

[symbol] $TTIMER {loc-addrx I (Rl)} [,CANCEL] 

[ ,OLAY=YES] 

specifies the address of the Timer Queue Element. 

If register notation is to be used, the address must have been 
loaded into the designated register before the execution of this 
macro instruction. 

CANCEL 
- specifies that the interval in effect should be cancelled. 

If this operand is omitted, processing continues with the unexpL.-i 
portion of the interval still in effect. 

If the interval expired before the $TTIMER macro instruction was 
executed, the CANCEL operand has no effect. 

OLAY=YES 
must be specified if the $TTIMER macro instruction is coded 
physically within an overlay segment. 
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HASP OVERLAY PROGRAMMING RULES 

The follo~ing comments summarize the rules for coding and using 
"overlayable code" in HASP. All rules apply to use of any control 
sections created by use of the $OVERLAY macro, even if the code so 
produced is optionally made permanently resident as part of the overlay 
build process. HASP Overlay does not use any overlay facility defined 
elsewhere in OS documentation. More precise details of overlay macro 
syntax are given later in this section. The Overlay Build process, 
Overlay Service, and Overlay Roll internal logic are described in 
section 3. 

creatinqoverlay_Control Sections 

The beginning of a portion of HASP executable coding or tables to be 
made overlay able is indicated by the $OVERLAY macro. By convention, the 
name field begins with "HASp· and continues with up to four more 
characters. The fifth character (first after "HASp·) usually indicates 
the processor of which the overlayable code is a part: e.g., R for read, 
X for execution,P for print/punch, etc. A specific example is 
·HASPXJll·, the name of the first of three overlays used by the HASP 
Execution Processor for job initiation actions. The name coded with 
$OVERLAY will be defined at the first location coded by the programmer 
after the $OVERLAY and will be used to derive a name for the control 
section created. 

The operands of $OVERLAY specify the priority for use of overlay 
resources and, in conjunction with the HASPGEN parameter &OLAYLEV, 
whether the code created is to be actually disk or main storage resident 
during HASP operation. 

The $OVERLAY macro is a functional replacement for CSECT, USING, and 
BALR or L when creating a HASP overlayable control section. $ OVERLAY 
creates an actual assembly control section and indicates local 
addressability in register BASE3. Overlay Service and Roll functions 
ensure that the proper base value is loaded into BASE3 when an overlay 
section is being used. 

An overlay control section's coding may be terminated and all effects of 
a previous $OVERLAY cancelled in one of two ways. Another overlay may 
be begun by a new $OVERLAY "macro. Nonoverlay coding may be resumed by 
DROPing register BASE3 and reestablishing an appropriate CSECT. 

If it is desired to add more coding to a previously terminated overlay 
section, the actions in the folloJing example must be performed. &xyz 
is a properly declared variable symbol. HASPabcd is the overlay name 
chosen by the programmer. Other symbols are defined in standard HASP 
assemblies. The second statement must be placed after the $OVERLAY 
defining the overlay section to be resumed, before another $OVERLAY is 
used. 
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HASPabcd $OVEkLAY 12,0 (original definition) 
&xyz SETC '&OSECT' 

&xyz CSECT (later additional code} 
USING HASPabcd-OACEPROG+BUFDSECT,BASE3 

Calling. Overlay Routines 

The three executable macros $LINK, $XCTL, and $LOAD cause an overlay 
routine to be made available for use in addressable storage. The single 
operand of each of these macros gives the name of the overlay to be 
used, either directly or by providing (in register form) the address of 
a $OCON macro which gives the name. The name referenced is that used 
with a $OVERLAY macro to create the overlay routine.. The overlay 
control section ($OVERLAY and following code) may be either in the same 
or in a different HASP assembly as a macro which calls it. 

The $LINK and $LOAD macros must be physically placed in nonoverlay 
CSECTs and executed only when no other overlay routine is being used, 
i.e., nested calling of overlays is not defined. With $LINK, program 
control is eventually passed to the first instruction after $OVERLAY of 
the called routine. The address of the caller's next instruction is 
saved for later return. $LOAD returns control to the next instruction 
after $LOAD when the routine is available in storage. 

$XCTL relinquishes use of an overlay routine, previously called by $LINK 
or' $XCTL, and calls a new overlay routine which is entered as if called 
by $LINK. The return address saved by the original $LINK is not 
altered. $XC'IL must always be executed when an overlay is in use, but 
may physically be in an overlay routine or in nonoverlay coding, subject 
to the requirements given later under "Coding While Using Overlay 
Routines." 

$RETURN and $DELETE both relinquish use of an overlay routine, which 
must be in use when the'y are executed. ThesE' macros have no operands; 
the routine released is t:1e only one in use at the time. $RETURN causes 
control to pass to the next instruction after the $LINK previously 
executed by the processor from nonoverlay code. $RETURN, like $XCTL, 
may physically reside anywhere. $DELETE must physically reside in 
nonoverlay code and is valid only after a routine was previously called 
by $ LOAD. Control continues following $DELETE, after use of the overlay 
routine has been released. 

Overlay routines may be called only by HASP processors operating under 
the primary HASP TeB, HASP Dispatcher, and PCE control. They may not be 
called from HASP subtasks. Overlay routines may not be called in exits 
from the Asynchronous Input/Output Processor. 

Coding While Using Overlay Routines 
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On entry to an executable overlay by $LINK or $XCTL, or after loading an 
overlay with $LO~D, the caller's registers RO-R7 and R9-R13 are 
preserved. However, registers BASE3 (same as R8 or WG in unmodified 
HASP), LINK, R15, and the condition code are destroyed and are not laLer 
restored. While an overlay routine is being used (after the executi0~ 
of $LINK or $LOAD, but before the execution of $RETURN or $DELETB)~ th~ 
program must not alter the value of register B~SE3. 

Coding in an overlay routine is "covered" by local address ability 
provided by $OVERLAY. Coding physically outside an overlay but 
referring to it (usual case after a $LOAD) must be covered by a USING 
like that in the example under ·Creating Overlay Control Sections." 
Other addressability (e.g., BASEl, BASE2) remains in effect if not 
dropped and may be used. 

Program control may be transferred out of or into an overlay routine and 
its storage may be retrieved, as long as overlay control of that routine 
is in effect (has not been released by $RETURN, $DELETE, or $XCTL to a 
new routine> and proper addressability is maintained. References to 
locations in an overlay routine from physically outside the overlay at 
any other time are illegal. 

Relocatable valued A- or V-type constants must not be physically coded 
in overlay routines. Such constants may be coded in nonoverlay CSECTs 
and referenced from overlay routines. Relocatable A- or V-type literals 
may be coded if the literal pool containing them is not physically in an 
overlay routine. An A or V constant or literal containing an "unpaired" 
(see Assembly Language SRL) reference to a symbol defined in an overlay 
routine is always illegal, regardless of location. 

When use of an overlay routine is released by $RETURN or $DELETE, only 
the LINK and BASE3 registers are destroyed. ~ll other registers and t.he 
condition code are preserved as set prior to the execution of these 
macros. 

Total size of all coding in an overlay routine must not exceed the value 
of the internal assembly variable 'OLAYSIZ, currently set at 1280 bytes 
in unmodified HASP. An error message will be produced during the 
Overlay Build process for each routine which violates this restriction. 
Routines which are too long because of modification, etc., may be 
temporarily tested by forcing them to be resident in the HASP load 
module, as described in the ~ASP System Programmer1s Guide. such 
routines should, of course, be reduced to within the maximum size by 
recoding or splitting into multiple overlays. 

Overlay Location Independent Coding 

Whenever a HASP processor which is using an overlay routine executes 
$WAIT, regardless of the physical location of the $WAIT, the Overlay 
Roll Processor may preempt the overlay area for other use. When control 
is returned to the processor following the $WAIT, the overlay routine 
may have been reread from direct access, destroying all self­
modification or temporary storage in the overlay, and may be in a 
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different overlay area, makill:j all address values relative to the. 
overlay routine's location iuvalid (in registers or elsewhere). 

The first effect above (destruction of temporary storage) is similar to 
the effect on single (nonreentrant) temporary storage in nonoverlay 
coding used by multiple processors when $WAIT is executed. The effect 
on overlay storage may take place when only one peE is using an overlay 
routine. Reentrant temporary storage (e.g., in a PCE work area) or 
reconstruction from known values after $WAIT will avoid errors due to 
this possible "refreshing" of overlay routines. 

The second effect (changing overlay location) is, or course, peculiar to 
use of overlay routines. System overlay Service and Roll logic 
automatically makes proper adjustments to registers BASE3 (overlay 
routine base value) and &15 ($WAIT reentry address> if the $WAIT is 
physically in the overlay routine. 

Other address values relative to an overlay routine are usually created 
in registers by use of instructions such as LA (with BASE3 as base), 
BAL, or BALR (the last two if physically in an overlay routine). These 
registers should be made relative prior to $WAIT by "SLR n,BASE3" 
instruction(s) and made absolute after $wAIT by "ALR n,BASE3" 
instruction(s). Equivalent techniques may be created for other coding 
situations. 

Certain HASP macros which call services subroutines represent a "hidden" 
possible $~AIT. They must be treated as equivalent to $WAIT in all 
cases previously described. specifically, any macro for which the 
keyword parameter OLAY=YES is defined (see other appendixes for macro 
descriptions) represents a hidden $WAIT, regardless of physical 
location. The OLAY=YES is coded only if the macro physically exists in 
an overlay routine. Macro expansion and service subroutine exit coding 
handle possible adjustment of the LINK register. The services 
subroutines assume that all parameter address values (in RO, R1, or R15) 
are not relative to an overlay routine. Other addresses relative to an 
overlay routine must be adjusted before and after the service macro call 
by the caller. 

The $WTO macro is a special case. It represents a hidden $WAI'l' unless 
WAIT=NO is coded. If coded pllysically in an overlay routine, WAIT=NO 
must be coded. It may be coded physically outside an overlay routine 
without WAIT=NO, but then registers must be treated as for macros which 
have OLAY=YES defined. 

HASP OVERLAY MACROS 

$OVERLAY - Define Overlay Segment 

The $OVERLAY macro instruction defines the instructions which follow it 
as an overlay segment and defines the name, priority, and residence 
susceptibility factor of this overlay segment. 

Format Description: 
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HASPname-symbol $ OVERLAY prio-value [,resfact-value] 

HASP name 
specifies the name to be assigned to the overlay segment. The 
first four characters must be the characters "HASP". The last 
four characters can be any unique combination of alphameric 
characters. 

prio 
specifies the priority of the overlay segment as follows: 

1. 0 - Lowest priority 

2. iLOW - Low priority 

3. iMED - Medium priority 

4. iHIGH - High priority. 

res fact 
specifies the residence susceptibility factor of the overlay segment 
as follows: 

1. o - Never resident 

2. iLOW - Resident only if iOLAYLEV<4 

3. iMED - Resident only if iOLAYLEV<8 

4. iHIGH - Resident only if iOLAYLEV<12. 

If this parameter is omitted. a resident factor of o will be used. 

Note: This parameter may be overridden at the time that the overlay 
library is built. 

$OCON ~ Define Overlay Constant 

The $OCON macro instruction defines an overlay constant (OCON) for use 
in conjunction with other overlay macro-instructions. 

Format Description: 

[symbol] $OCON HASPname-symbol 

HASP name 
specifies the name of an overlay segment. 

$LINK -_Link To An Overlay segment 

The $LINK macro instruction is used to link to an overlay segment from a 
nonoverlay segment. 
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Format Description: 

[symbol] $LINK {H~SPname-symbol I (register)} 

HASP name 
specifies the name of the overlay segment to which control is to 
be transferred. 

If register notation is used, the register specified must be loaded 
with the address of an overlay constant (OCON) which represents the 
overlay segment to which control is to be transferred. 

$XCTL - Transfer Control To Another Overlay Se~ent 

The $XCTL macro instruction is used to transfer control from one overlay 
segment to another. 

Format Description: 

[symbol] $XCTL {HASPname-symbol I (register)} 

HASP name 
specifies the name of the overlay segment to which control is to be 
transferred. 

If register notation is used, the register specified must be loaded 
with the address of an overlay constant (aeON) which represents the 
overlay segment to which control is to be transferred. 

$RETURN - Return_From An Overlay Segment_ 

The $RETURN macro instruction is used to return control from an overlay 
segment to a nonoverlay segment. 

Format Description: 

[symbol] $RETURN 

$LOAD - Load An OVerla~~~nt 

The $LOAD macro instruction is used to load an overlay segment from a 
nonoverlay segment. The address of the overlay area into which the 
overlay segment has been loaded is returned in register BASE3. 

Format Description: 

[symbol] $LOAD {HASPname-symbol I (register)} 

HASPname 
specifies the name of the overlay segment to be loaded. 
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If register notation is used, the register specified must be loaded 
with the address of an overlay constant (OCON) which represents the 
overlay segment to be loaded. 

$DELETE - Delete A Loaded Overlay Segment 

The $DELETE macro instruction is used to delete an overlay segment which 
has been loaded with a $LOAD macro instruction. 

Format Description: 

[symbol] $DELETE 
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,ACTIVE - Specify Processor Is Active 

The $ACTIVE macro instruction indicates to the HASP Dispatcher that the 
associated processor is processing a job or task. 

Format Description: 

R 

[symbol] $ACTIVE [R=register] 

specifies the register which is to be used by the $ACTIVE 
macro instruction. 

If R is omitted, register R1 will be used. 

,DORMANT - Specify Processor Is Inactive. 

The $DORMANT macro instruction, indicates to the HASP Dispatcher that the 
associated processor has completed the processing of a job or task and 
is now going into a -dormant- state. 

F~rmat Description: 

R 

[symbol] $ DORMANT [R=register] 

specifies the register which is to be used by the $DORMANT 
macro instruction. 

If R is omitted, register R1 will be used. 

Caution: The $DORMANT macro instruction should never be executed unless 
a corresponding $ACTIVE has been executed for the same processor. 

,WAIT -Wait For A HASP Event 

The $WAIT macro instruction places the associated processor in a HASP 
wait condition and specifies the event for which the processor is 
waiting in the Processor Control Element Event Wait Field. 

Format Description: 

[symbol) $WAIT event-code [,ENABLE] [,OLAY=YES] 

event 
specifies the event upon which the processor is waiting as one of 
the following: 

1. BUF - waiting for a HASP Buffer. 

2. TRAK - waiting for a direct-access track address. 
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3. JOB - waiting for a job. 

4. UNIT - waiting for a Device Control Table. 

5. CKPT - waiting for the completion of a HASP 

6. CMB - waiting for a Console Message Buffer. 

1. SMF' - waiting for an SMF' Buffer. 

8. JOT - waiting for Job Output Table service. 

9. OPER - waiting for an operator response. 

checkpoint. 

10. 10 - waiting for the completion of an input/output operation. 

11. WORK - waiting to be redirected. 

12. HOLD - waiting for a $5 operator command. 

13. DDB - waiting for a Data Definition Table. 

ENABLE 
specifies that the system mask in the PSW should be set to all ones 
prior to returning to the HASP Dispatcher. 

OLAY=YES 

need not be specified. 

,POST - Post A HASP Event.Complete 

The $POST macro instruction indicates a HASP event is complete by 
turning off the specified bit in the indicated Event Wait Field. 

Format Description: 

ewf 

(symbol] $POST ewf-relexp,event-code 

specifies the address of the Event Wait Field which is to be posted. 
This operand can also be written in the form 0(8). 

event 
specifies the event which is to be posted as one of the following: 

1. BUF - a HASP Buffer bas been returned. 

2. TRAK - direct-access space has been released. 

3. JOB - a HASP Job Queue Element has changed status. 

4. UNIT - a Device Control Table has been released. 
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5. CKPT - a HASP checkpoint has completed. 

6. CMB - a Console Message Buffer has been returned. 

1. SMF - an SMF Buffer has been returned. 
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8. JOT - the HASP Job Output Table has changed status. 

9. OPER - an operator has responded. 

10. 10 - an input/output operation has completed. 

11. WORK - a processor has been redirected. 

12. HOLD - an operator has entered a $S command. 

13. DDS - a Data Definition Table has been released. 

Caution: The $POST macro instruction should not be executed unless 
addressability to the HASP Communication Table (HCT) has been 
established. 

'ENABLE - Enable Interr~~§ 

The $ENABLE macro instruction causes the specified interrupts to be 
enabled. 

Format Description: 

[symbol] $ENABLE mask-code [,OLAY=YES] 

mask 
specifies the interrupts to be enabled as follows: 

ALL - Enable all interrupts. 

OLAY=YES 
need not be specified. 

,DISABLE - Disable Interrupts 

The $DISABLE macro instruction causes the specified interrupts to be 
disabled. 

Format Description: 

[symbol] $DISABLE mask-code [,OLAY=YES] 

mask 
specifies the interrupts to be disabled as follows: 
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1. ALL - Disable all interrupts. 

2. INT - Disable external interrupts. 

OLAY=YES 
need not be specified. 
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$GETSMFB - Acquire A HASP SMF_Buffer From The HASP SMF Buffer Pool 

The $GETSMFB macro instruction obtains a buffer from the HASP SMF buffer 
pool and returns the address of this buffer in register Rl or returns a 
zero in register Rl if no buffers were available and WAIT=NO was 
specified in the macro. 

Format Description: 

[symbol] $GE~SMFB [WAIT={YESINO}] [, OLAY= {YES I NO}] 

WAIT 
specifies the action to be taken in the event no H~SP SMF buffers 
are available as follows: 

1. YES - Control will not be returned to the caller until 
a HASP SMF buffer has become available. 

2. NO - An immediate return will be made. If no buffers 
are available, register Rl will contain a zero upon 
return to the calling routine. 

OLAY=YES 
must be specified if the $GETSMFB macro instruction is coded 
physically within an overlay segment. 

SQUESMFB - Queue A HASP SMF Buffer On A Busy Queue 

The $QUESMFB macro instruction places the HASP SMF buffer address, 
pointed to by register Rl, on a busy queue and POSTs HASPACCT. 

Format Description: 

[symbol] $QUESMFB [OLAY={YESINO}] 

OLAY=YES 
must be specified if the $QUESMFB macro instruction is coded 
physically within an overlay segment. 

Caution: The HASP SMF Services should not be used if the HASPGEN 
parameter iNUMSMFB is set to less than 2. 
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$TRACE - ~ake EntrY-ln The HASP Trace Table 

The $TRACE macro. instruction makes an entry in the HASP Trace Table if 
the &TRACE option is set nonzero. If the &TRACE option is set to zero, 
this macro instruction does not generate any code. 

Format Description: 

[symbol] $TRACE 

Programming Note: The $TRACE macro expansion and associated Control 
Service Program preserve all registers and the condition code. For more 
information concerning the HASP Trace Table, refer to section 3 under 
Trace Effector. 

$COUNT - Count Selected Occurrences 

The $COUNT macro instruction increments a counter every time the macro 
instruction is executed and can be used to determine the number of times 
a particular event occurs or a particular section of code is entered. 
The counter is a halfword (modulo 65,536) which is located 14 bytes deep 
in the macro expansion (symbol+14'. 

Format Description: 

R 

[symbol] $COUNT [R=register] 

specifies a register to be used in performing the counting operation. 
If this parameter is omitted, register ftR1ft will be used. 
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$ERROR - Indicate Catastrophic Error 

The $ERROR macro instruction is used to indicate that a catastrophic 
error has occurred, one that prevents any further processing by HASP. 
The macro instruction causes the following message to be printed out on 
the console using an ordinary OS WTO: 

$ HASP SYSTEM CATASTROPHIC ERROR. CODE = symbol 

HASP then executes a l-instruction loop. 

Format Description: 

symbol $ ERROR 

symbol 
consists of a 4-character symbol indicating the type of error 
which occurred. 

This operand usually consists of a letter, two digits, and trailing 
blanks, and will be printed as the error code in the message which 
is printed. 

Note:. This operand must be present. 

$DISTERR - Indicate. Disastrous Error 

The $DISTERR macro instruction is used to indicate that a' disastrous 
error has occurred. The macro instruction causes the following message 
to be printed out on the $ERR and $LOG consoles: 

DISASTROUS ERROR - COLD START SYSTEM ASAP 

Format Description: 

[symbol] $DISTERR [OLAY=YES] 

OLAY=YES 
must be specified if the $DISTERR macro instruction is coded 
physically within an overlay segment. 

$IOERROR - Log Input/Output Error 

The $IOERROR macro instruction is used to log an input/output error on 
the operator's console. 

Format Description: 

[symbol] $ IOERROR {buffer-addrx I (Rl)} [,OLAY=YES] 

buffer 
specifies either a pointer to a HASP buffer or the address of a 
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buffer which has been associated with a HASP input/output erro~. 

If "buffer" is written as an address, it represents the 
address of a full word which contains the address of the buffer 
in error in its three low-order bytes. 

If "buffer" is written using register notation (either regular or 
special register notation), it represents the address of the 
buffer in error. 

If register notation is used, the address must have been loaded 
into the designated register before the execution of the 
macro instruction. 

OLAY=YES 
must be specified if the $IOERROR macro instruction is coded 
physically within an overlay segment. 
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$GLOBAL - Define GLOBAL Symbols 

The $GLOBAL argument on a COpy instruction causes all HASP GLOBAL 
Symbols to be defined. This COpy instruction must be given before the 
COpy $HASPGEN instruction described below to function correctly. 

Format Description: 

COpy $GLOBAL 

$BASPGEN - Define HASPGEN_Parameters 

The $HASPGEN argument on a COpy instruction causes all general HASPGEN 
parameter values to be defined. This COpy instruction may be placed 
anywhere in an assembly but must follow the COpy $GLOBAL instruction. 

Format Description: 

COpy $HASPGEN 

NULL - Define A Symbol 

The NULL macro instruction defines the symbol in the name field, if any, 
as having the current value of the location counter rounded up, if 
necessary, to a half-word boundary. 

Format Description: 

[symbol] NULL 

$HASPCB - Generate HASP Control Blocks 

The $HASPCB macro instruction causes the specified HASP Control Block 
definitions and, optionally, documentation for those control blocks to 
be generated. 

Format Description: 

$ HAS PCB cb1-code [,cb2-codel ••• [,cb32-codel [,DOC=YES] 

cbl-cb24 
specifies the control block definitions to be generated as follows: 

1. HCT - HASP Communication Table DSECT (or CSECT) 

2. PCE - HASP Processor Control Element DSECT 

3. BUFFER - HASP Buffer DSECT 

4. CMB - HASP Console Message Buffer DSECT 
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5. SMF - HASP SMF Buffer DSECT 

6. DCT - HASP Device Control Table DSECT 

1. JQE - HASP Job Queue Element Definitions 

8. JIT - HASP Job Information Table Definitions 

9. JCT - HASP Job Control Table DSECT 

10. IOT - HASP Input/Output Table DSECT 

11 • TED - HASP Track Extent Data Table DSECT 

12. TQE - HASP Timer Queue Element Definitions 

13. OTB - HASP Overlay Table DSECT 

14. DDT - HASP Data Definition Table DSECT 

15. OCR - HASP OUtput Control Record DSECT 

16. PDDB - HASP Peripheral Data Definition Block DSECT 

11. PIT - HASP Partition Information Table Definitions 

18. JOE - HASP Job Output Element DSECT 

19. JOT - HASP Job Output Table DSECT 

20. PRC - HASP Print Checkpoint Element Definitions 

21. MSA - HASP Message Allocation Control Block DSECT 

22. CVT - OS Communication Vector Table DSECT 

23. TCB - OS Task Control Block DSECT 

24. RB - OS Request Block DSECT 

25. JSCD - OS Job Step Control Block DSECT 

26. DCB - OS Data Control Block DSECT 

27. DEB - OS Data Extent Block DSECT 

28. UCD - OS Unit Control Block DSECT 

29. RDRWORK - HASP Input Processor PCE Work Area DSECT 

30. XEQWORK - HASP Execution Processor PCE Work Area DSECT 

31. OUTWORK - HASP Output Processor PCE Work Area DSECT 
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32. PPPWORK - HASP Print/Punch Processor PCE Work Area DSECT 

These arguments can be specified in any combination with the 
following exceptions: 

1. If JCT or lOT is specified, BUFFER must be specified as 
a prior argument. 

2. If JOT is specified, JOE must be specified as a prior 
argument. 

3. If RDRWORK, XEQWORK, OUTWORK, or PPPWORK is specified, 
PCE must be specified as a prior argument. 

4. If OUTWORK is specified, JOE must be specified as a prior 
argument. 

5. If PPPWORK is specified, JCT and BUFFER must be specified 
as prior arguments. 

DOC=YES 
specifies that documentation of the control blocks is desired. 

$XXC - Variable Core-To-Cbre Operation 

The $XXC macro instruction generates a variable number of core-to-core 
operations such that there is effectively no restriction on the length 
of such an operation. The $XXC is especially useful when the length of 
a core-to-core operation is dependent upon the value of· an assembly 
parameter which may cause the number of operations needed to vary. 

Format Description: 

[symbol] $XXC op-code,to-relexp,'from-relexp 

(,length-integer] 

op 
specifies the core-to-core operation as one of the following: 

1. NC - AND 

2. XC - Exclusive OR 

3. MVC - Move 

4. MVN- Move Numerics 

5. MVZ - Move Zones 

6. oc- OR 

7. TR - Translate 
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specifies the address of the first field. 

This operand may optionally be written as two absolute expressions 
separated by a comma and enclosed in parentheses. The first ex­
pression will be interpreted as a displacement and the second as a 
base register. 

from 
specifies the address of the second field. 

This operand may optionally be written as two absolute expressions 
separated by a comma and enclosed in parentheses. The first ex­
pression will be interpreted as a displacement and the second as a 
base register .. 

length 
specifies the total number of bytes in the field. 

If this operand is omitted, the length attribute of the first 
field will be used. 

$PATCHSP - Generate Patch_Space 

The $PATCHSP macro instruction causes a specified number of bytes of 
patch space to be generated. This patch space will be divided into 
halfwords and listed in the assembly in such a way that both the 
assembly location (for REPing and SUPERZAPing) and the base displacement 
(in the form BDDD) will be printed for each halfword. 

Format Description: 

[symbol] $PATCHSP length-number 

length 
specifies t.he length of the patch space in hytes. 

Caution: Local addressability is required for this macro instruction 
to assemble correctly. 

$DLENGTH - Compute Decimal Length 

The $DLENGTH macro instruction causes the length of a CSECT (or DSECT) 
to be computed and that length to be printed in decimal. 

Format Description: 

symbol $DLENGTH [HEADER=character] 

symbol 
specifies a name to which the decimal length of the CSECT (or DSECT) 
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will be assigned. This must be unique for each use of the $DLENGTH 
macro instruction within a given assembly. 

HEADER 
specifies a 1-character header which will ensure unique internally­
generated symbols. This must be specified differently for each use 
of the $DLENGTH macro instruction within a given assembly. 

If this operand is omitted, the character "L" will be used. 

$RTAMDEF - Remote Terminal Access Method Definitions 

The $RTAMDEF argument on a COpy instruction causes certain Remote 
Terminal Access Method symbols to be defined. 

Format Description: 

COpy $RTAMDEF 

$FCB - Define 3211 Forms Control Buffer Load 

The $FCB macro instruction causes the creation of an overlay CSECT 
containing a forms control buffer load for the 3211. It may be used in 
CSECT HASPPRPU to create a ne~ FCB load or, in a stand-alone assembly to 
be included later in HASP via the Overlay Build process, to replace an 
existing FCB load. 

Format Description: 

FCBx $~B inch,page,chan-line[,line ••• l 

[,chan-linel[,line ••• l ••• ,[INDEx=valuel 

x specifies the 1- to 4-character ID by which the FCB load will be 
referenced by the operator, using the command $TPRTn,C=x and by the 
programmer using JCL parameters. The 10 must be alphanumeric and 
cannot be "1" or "V". 

inch specifies lines per inch. It must be 6 or 8. 

page specifies lines per page. It must be 180 or less. 

chan specifies carriage channel number. It must be greater than 0, not 
greater than 12, and followed by a hyphen. 

line specifies line number at which the carriage channel punch is to 
appear. It must not be greater than lines per page. 

INDEX specifies a physical print position (1-31) which will be defined 
as a logical print position 1 for program output. If omitted, a 
value of 1 is assumed. 
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$# ADD - Add a Work/Characteristics JOE Pair to the JOT· 
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The $#ADD macro instruction adds a WORK JOE to the specified JOT 
class queue and conditionally adds the characteristics JOE to the 
characteristics queue. 

Format Description: 

[symbol] $#ADD {WORK=addrx I (RO)}, {CHAR=addrx (RI)} 

[,CLAS=addrx] [,OLAY={YESINO}] 

WORK 
specifies the address of a prototype work JOE which is to be 
added to the JOT. 

CHAR 
specifies the address of a prototype characteristics JOE which 
is to be merged into the characteristics queue. 

CLAS 
specifies the address of a byte containing one of the values A-Z, 
0-9 representing the class queue to which the work JOE is to be 
added. 

CLAS can be omitted only if WORK=(RO) and the high order byte of 
(RO) contains the class queue value. 

OLAY=YES 
must be specified if the $# macro instruction is coded physically 
within an overlay segment. 

NOTE: 
The condition code upon exit from the $#ADD macro instruction is 
set to reflect the status of the request. 

cc=O 
cc~O 

the service was successfully performed. 
the JOT is full - request must be retried later. 

$#REM - Remove a Work/Characteristics JOE from the JOT 

The $#REM macro instruction is used to remove a work and character­
istics JOE pair from the JOT after the output requirement they 
represent has been satisfied. 

Format Description: 

[symbol] $#REM {WORK=addrx I (RI)} [,OLAY={YESINO}] 

Job Output Services 7 - 55 



Page of GY27-7255-O 
Revised May 28, 1975 
By TNL SN25-0122 

WORK 
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specifies the address of a work JOE which is to be returned to the 
queue of free JOEs in the JOT. If the related characteristics JOE 
is not being shared by another work JOE it is also returned to the 
free queue. The related checkpoint JOE is also freed. 

OLAY=YES 
must be specified if the $#REM macro instruction is coded physi­
cally within an overlay segment. 

NOTE: 
The related job will be purged from the system if all of its output 
requirements are removed and its current queue position is $HARDCPY. 

$#GET - Search the JOT Class Queues for an output Item which Matches 
the Requesting Specification 

The $#GET macro instruction is used by the Print/Punch Processors to 
search the JOT for output work. If work is found a checkpoint JOE 
is assigned to support warm start. 

Format Description: 

[symbol] $#GET {WTRIO=addrx I (RO)} {OCT=addrx I (RI)} 
[,HAVE={YESINO}] [,OLAY={YESINO}] 

WTRID 

DCT 

specifies a special SYSOUT writer. 

specifies the address of the JES2 Device Control Table for the 
requesting processor. The device setup fields in the OCT are 
used in the process of selecting work. The route code field of 
the DCT determines which work items are available for selection. 

HAVE=NO 
specifies that if work is found it is NOT to be assigned to the 
requester. 

OLAY=YES 
must be specified if the $#GET macro instruction is coded 
physically within an overlay segment. 

NOTE: 
The condition code upon exit from the $#GET macro instruction 
is set to reflect the status of the request. 

cc=O 
cc~O 

no work which matches the request is currently available. 
work is available and the following registers have been 
set: 
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(RO) address of characteristics JOE 
(RI) address of the related JOB Queue Element 
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(RI5) address of the selected WORK JOE (the high order 
byte of Rl5 contains the class ID). 

$#PUT - Return an Unfinished Work Item to the JOT for Later Processing 

The $#PUT macro instruction allows a processor to return a work item 
to the JOT for later processing. Optionally, the 'status of the work 
item is maintained for warm start of the system or restart of the 
work. 

Format Description: 

[symbol] $#PUT {WORK=addrx 
[,OLAY={YES INo}] 

(Rl)} [,PRC=addrx I (RO)] 

WORK 

PRC 

specifies the address of a work JOE which is to be returned to 
the JOT class queues for future selection. 

specifies the address of a checkpoint JOE if the current status 
of the work item is to be remembered. If PRC= is not specified, 
the work item is reset to reflect its initial entry status. 

OLAY=YES 
must be specified if the $#PUT macro instruction is coded physi­
cally within an overlay segment. 

$#CAN - Cancel All Work Items Not Currently Being Processed for a 
Specific JOB 

The $#CAN macro instruction is used to remove from the JOT all avail­
able work items for a job. Any work items thus removed will not be 
processed by any output processor. 

Format Description: 

JQE 

[symbol] $ # CAN {JQE=addrx (RI)} [,OLAY={YEsINo}] 

specifies the address of the JOB Queue Element for which all JOT 
entries are to be purged. 
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OLAY=YES 

JOB OUTPUT SERVICES 

must be specified if the $#CAN macro instruction is coded physi­
cally within an overlay segment.-

NOTE: 
The specified job will be purged from the system if all of its 
output requirements are removed and its current queue position 
is $HARDCPY. 
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"MULTI-LEAVING" is a term which describes a computer-to-computer 
communication technique developed for use by HASP. In a gross sense, 
MULTI-LEAVING can be defined as the fully synchronized, pseudo­
simultaneous, bi-directional transmission of variable number 'of data 
streams between two or more computers utilizing binary synchronous 
communications facilities. The following section describes, in general 
terms, the basic structure of MULTI-LEAVING. 

MULTI-LEAVING Philosophy 

The basic element for MULTI-LEAVING transmission is the 'character 
string. One or more character strings are formed from the smallest 
external element of transmission - the physical record. These physical 
records are input to MULTI-LEAVING and may be any of the classic record 
types (card images, printed lines, tape records, etc). For efficiency 
in transmission, each of these data records is reduced to a series of 
character strings of two basic types. These two types are: (1) a 
variable length nonidentical series of characters and, (2) a variable 
number of identical characters. Because of the high frequency 
occurrence of blank characters, a special case is made in 2 (noted 
previously) when the duplicate character is a blank. An eight bit 
control field, termed a String Control Byte (SCB) , precedes each 
character string to identify the type and length of the string. Thus, 
a string as in 1 (noted previously) is represented by an SCB followed 
by the nonduplicate characters. A string of consecutive, duplicate, 
nonblank characters can be represented by an SCB and a single character 
(the SCB indicates the duplication count and the character following 
indicates the character to be duplicated). In the case of an all blank 
character string, only an SCB is required to indicate both the type and 
number of blank characters. A data record to be transmitted is, 
therefore, segmented into the optimum number of character strings (to 
take full advantage of the identical character compression) by the 
transmitting program. A special SCB is utilized to indicate the 
grouping of character strings which compose the original physical 
record. The receiving program can then reconstruct the original record 
for processing. 

In order to allow multiple physical records of various types to be 
grouped together in a single transmission block, an additional eight bit 
control field precedes the group of character strings representing the 
original physical record. This field, the Record Control Byte (RCB) , 
identifies the general type and function of the physical record (input 
stream, print stream, data set, etc.). A particular RCB type has been 
designated to allow the passage of control information between the 
various systems. Also, to provide for simultaneous transmission of 
similar functions (i.e., multiple input streams, etc.) a stream 
identification code is included in the RCB. A second 8-bit control 
field, the Sub-Record Control B~te (SRCB) is also included immediately 
following the RCB. This field ~s utilized to supply additional 
information concerning the record to the receiving program. For 
example, in the transmission of data to be printed, the SRCB can be 
utilized for carriage control information. 
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For actual MULTI-LEAVING transmission, a variable number of records may 
be combined into a variable block size, as indicated previously (i.e., 
RCB,SRCB,SCBl,SCB2, ••• SCBn,RCB,SRCB,SCBl, .•• etc.). The MULTI-LEAVING 
design provides for two (or more) computers to exchange transmission 
blocks, containing multiple data streams as described above, in an 
interleaved fashion. To allow optimum use of this capability, however, 
a system must have the capability to control the flow of a particular 
data stream while continuing normal transmission of all others. This 
requirement becomes obvious if one considers the case of the 
simultaneous transmission of two data streams to a system for immediate 
transcription to physical I/O devices of different speeds (such as two 
print streams). To provide for the metering of the flow of individual 
data streams, a Function Control Sequence (FCS) is added to each 
transmission block. The FCS is a sequence of bits, each of which 
represent a particular transmission stream. The receiver of several 
data streams can temporarily stop the transmission of a particular 
stream by setting the corresponding FCS bit off in the next transmission 
to the sender of that stream. The stream can subsequently be resumed by 
setting the bit on. 

Finally, for error detection and correction purposes, a Block Control 
Byte (BCB), is added as the first character of each block transmitted. 
The BCB, in addition to control information, contains a modulo 16 block 
sequence count. This count is maintained and verified by both the 
sending and receiving systems to exercise a positive control over lost 
or duplicated transmission blocks. 

In addition to the normal binary synchronous text control characters 
(STX, ETB, etc.), MULTI-LEAVING utilizes two of the BSC control 
characters - ACKO and NAK. ACKO is utilized as a "filler" by all 
systems to maintain communications when data is not available for 
transmission. NAK is used as the only negative response and indicates 
that the previous transmission was not successfully received. The 
following figure indicates the format of a typical MULTI-LEAVING 
transmission block. 
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DLE 
STX 
BCB 
PCS 
FCS 
RCB 
SRCB 
SCB 

DATA 

SCB 

DATA 

SCB 
RCB 
SRCB 
SCB 

DATA 

SCB 
RCB 
DLE 
ETB 

MULTI-LEAVING 
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BSC Leader (SOH if no transparency feature) 
BSC START-OF-TEXT 
Block Control Byte 
Function Control Sequence 
Function Control Sequence 
Record Control Byte for record 1 
Sub-Record Control Byte for record 1 
String Control Byte for record 1 

Character String 

String Control Byte for record 1 

Character String 

Terminating SCB for record 1 
RCB for record 2 
SRCB for record 2 
SCB for record 2 

Character String 

Terminating SCB for record 2 
Transmission Block Terminator 
BSC Leader - (SYN if no transparency feature) 
BSC Ending Sequence 

Typical MULTI-LEAVING Transmission 

MULTI-LEAVING Control Specification 

The following pages indicate the bit-by-bit definitions of the various 
MULTI-LEAVING control fields and notes concerning their utilization. 

String Control Byte (SCB) 

o K L J J J J J 

o 7 

Usage: Control field for data character strings 
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Bit Meanings: 

NOTES: 

MULTI-LEAVING 

o = 0 = End of record (K L J J J J J = 0) 
o = 1 = All Other SCBs 

K = 0 = Duplicate Character String 
L = 0 = Duplicate Character is blank 
L = 1 = Duplicate Character is nonblank 

(and follows SCB) 
JJJJJ = Duplication count 

K = 1 = Nonduplicate Character String 
LJJJJJ = Character String Length 

1. If KLJJJJJ = 0 and 0 = 1, SCB indicates record is continued in 
next transmission block. 

2. Count units are normally 1 but may be in any other units. The 
units utilized may be indicated as function control sign-on or 
dynamically in the SRCB. 

Record Control Byte (RCB) 

o I I ITT T T 

o 7 

Usage: To identify each record type within a transmission block 

Bit Meanings: 0 = 0 = End of transmission block (I I ITT T T = 0) 
o = 1 = All others RCBs 

III = Stream identifier - used to identify' streams of 
multiple identical functions (i.e., multiple print 
streams to a multiple printer terminal, etc.) 

III = Control information if TTTT = 0 (control record) 
= 000 = Reserved for future expansion 
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= 001 = Request to initiate a function transmission 
(Prototype RCB for function in SRCB) 

= 010 = Permission to initiate a function 
transmission (RCB for function contained in 
SRCB). 

= 011 = Reserved 
= 100 = Reserved 
= 101 = Available for local modification 
= 110 = Available for local modification 
= III = General Control Record (type indicated in 

SRCB) 



TTTT = Record 
= 0000 = 
= 0001 = 
= 0010 = 
= 0011 = 
= 0100 = 
= 0101 = 
= 0110 = 
= 0111 = 

MULTI-LEAVING 

type identifier 
Control record 
Operator message display request 
Operator command 
Normal input record 
Print record 
Punch record 
Data set record 
Terminal message routing request 
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= 1000 
= 1101 

- 1100 = Reserved for future expansion 
1111 = Available for local modifications 

Sub-Record Control Byte (SRCB) 

o S S S S S S S 

a 7 

Usage: To provide supplemental information about a record 

Bit Meanings: 0 = I (Must always be on) 

SSSSSSS = Additional record information - actual content 
is dependent on record type. Several examples 
are listed below: 

SRCB for General Control Record 

(character) 

a 7 

Usage: To identify the type of generalized control record 

Bit Meanings: character = A = Initial terminal SIGN-ON 
= B = Final terminal SIGN-OFF 

SRCB for Print Records 

= C = Print initialization record 
= D = Punch initialization record 
= E = Input initialization record 
= F = Data set transmission initialization 
= G = System configuration status 
= H = Diagnostic control record 
= I - R = Reserved 
= S - Z = Available for local modification 

o M C C C C C C 

a 7 
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Usage: To provide carriage control information for print records 

Bit Meanings: 0 = 1 (Must always be on) 

M = 0 = Normal carriage control 
= 1 = Reserved for future use 

CCCCCC = Carriage control information 
= 1000NN = Space immediately NN 
= llNNNN = Skip immediately to 

spaces 
channel 

= OOOONN = Space NN lines after print 
= 001100 = Load 3211 FCB image 
= OlNNNN = Skip to channel NNNN after 
= 000000 = Suppress space 

SRCB for Punch Records 

OMMBRRSS 

o 7 

Usage: To provide additional information for punch records 

Bit Meanings: 0 = 1 (Must always be on) 

SS = Punch stacker select information 

B = 0 = Normal EBCDIC card image 
= 1 = Column Binary card image 

M = 00 = SCB count units = 1 
= 01 = SCB count units = 2 
= 10 = SCB count units = 4 
= 11 = Reserved 

RR = Reserved for fut~~e expansion 

SRCB for Input Record 

OMMBRRRR 

o 7 

Usage: To provide additional information for input records 
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Bit Meanings: 0 = 1 (Must always be on) 

M = 00 = SCB count units = 
= 01 = SCB count units = 
= 10 = SCB count units = 
= 11 = Reserved 

RRRR = Reserved 

1 
2 
4 
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SRCB for Terminal Message Routing Record 

OTT T T T T T 

o 7 

Usage: To indicate the destination of a terminal message 

Bit Meanings: 0 = 1 (Must always be on) 

TTTTTTT = Remote system number (1 < T < 127) 
TTTTTTT = 0 = Broadcast to all remote systems) 

Function Control Sequence (FCS) 

o S R R ABC D o T R R W X Y Z 

o 7 8 15 

Usage: To control the flow of individual function streams 

Bit Meanings: 0 = 1 (Must always be on) 

S = 1 = Suspend all stream transmission (WAIT-A-BIT) 
= 0 = Normal state 

T = Remote console stream identifier 

R = Reserved for future expansion 

ABCD ••• WXYZ = Various function stream identifiers 
(oriented only to recipient) 

- Normal print (or input) = A,B,C, .•. 
- Normal punch streams = Z,Y,X, •.• 

NOTE - a bit on = continue function transmission 
- a bit off = suspend function transmission 
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Block Control Byte (BCB) 

MULTI-LEAVING 

o X X X C C C C 

o 7 

Usage: Transmission block status and sequence count 

Bit Meanings: 0 = 1 (Must always be on) 

CCCC = Modulo 16 block sequence count 

XXX = Control information as follows 
= 000 = Normal Block 

--
= 001 = Bypass sequence count validation 
= 010 = Reset expected block sequence count 
= 011 = Reserved 
= 100 = Reserved 
= 101 = Available for user modification 
= 110 = Available for user modification 
= 111 = Reserved for future expansion 

MULTI-LEAVING In BSe/RJE 

to ccce 

The previous sections have grossly outlined the specifications of a 
comprehensive, MULTI-LEAVING communications system. While the HASP 
support for programmable Bse work stations is completely consistent with 
the MULTI-LEAVING design, it does not utilize certain of the features 
provided in MULTI-LEAVING. These feature limitations include: 

1. The transmission of record types other than print, punch, input, 
console and control is not supported. 

2. The only general control record types utilized are the terminal 
SIGN-ON. 

3. Only seB count units of 1 are utilized. 

4. No support is included for column binary cards. 
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HASP GLOSSARY 

This glossary defines HASP terms and abbreviations as they are used in 
this manual. The VS2 abbreviations used in this manual are also listed. 
For a further explanation of the VS2 abbreviations see VS2 documentation 
or the IBM Data processing Glossary (GC20-1699). 

APG: Automatic priority group 

asynchronous: Without regular time relationship: unexpected or 
unpredictable with respect to execution of a program's instructions 

BRDR: Background Reader of TSO 

BUFFER: HASP buffer 

CCW: Channel Command Word 

CEA: Channel end appendage 

CKPT: Checkpoint 

CMB: HASP Console Message Buffer 

cold start: HASP initialization option: any jobs HASP bas from a 
previous IPL are ignored, and any SPOOL volume space used by those jobs 
is released. 

COMWORK: HASP Command Processor PCE work area 

CR: Carriage return 

CVT: Communications Vector Table 

DASD: Direct access storage device 

DAT: Dynamic address translation 

DCB: Data Control Block 

DCT: HASP Device Control Table 

DEB: Data Extent Block 

DDT: HASP Data Definition Table 

DOM: Delete operator message 

ECB: Event Control Block 

IDF: ~~o~file 

EWF: HASP Event Wait Field 
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Execution Batch Scheduling: A job batching feature within HASP 
activated by use of the iXBATCHC HASPGEN parameter 

FCB: Forms Control Buffer 

FIFO: First in, first out 

HASPGEN: Generation of a HASP System 

BCT: HASP communication Table 

HDB: HASP Data Block 

Internal Reader: HASP Internal Reader; a pseudo-device used to enter 
jobs directly into HASP job stream from any other nonswappable program 
operating in the system 

lOB: Input/Output Block 

lOS: Input/Output supervisor 

lOT: HASP Input/Output Table 

IPL: Initial program load 

JCL: Job control language 

JCT: HASP Job Control Table 

JFCB: Job File Control Block 

JIT: HASP Job Information Table 

JMR: Job Management Record 

JOE: HASP Job Output Element 

JOT: HASP Job Output Table 

JQE: HASP Job Queue Element 

JSCB: Job Step Control Block 

LIFO: Last in, first out 

LPA: Link pack area 

LPAQ: Link pack area queue 

LSQA: Local system queue area 

MSA: HASP message SPOOLING allocation control block 
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MULTI-LEAVING: A computer-to-computer communication technique·: the 
fully synchronized, pseudo-simultaneous, bi-directional transmission of 
a variable number of data streams between two or more computers 
utilizing binary synchronous communications facilities 

NIP: Nucleus initialization procedure 

OCR: HASP Output Control Record 

OTB: HASP OVerlay Table 

OUTWORK: HASP Output Processor PCE work area 

PCE: HASP Processor Control Element 

PDDB: HASP Peripheral Data Definition Block 

PGFX: Page fix 

PIT: HASP Partition Information Table 

PPPWORK: HASP Print/Punch Processor PCE work area 

PRC: HASP print checkpoint element 

pseudo device: A physically non-existant device represented by a Unit 
Control Block in the Operating system Nucleus which is used by HASP to 
interface with the sequential access methods for SPOOLed data sets. 
This UCB is generated at SYSGEN time by a unique specification on the 
IODEVICE macro-instruction. 

RB: Request Block 

RDRWORK: HASP Input Processc. 

RDW: Record descriptor word 

REP: HASP replacement card 

REQ: HASP initialization option that will cause HASP to wait for a $S 
command before beginning job processing 

RJE: HASP Remote Job Entry 

RMTGEN: A procedure for generating HASP remote terminal programs, the 
load module which when executed causes HASP remote terminal programs to 
be generated. 

RPS: Rotational Position Sensing 

RQE: Request Queue Element 

RTAM: HASP Remote Terminal Access Method 
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RTP: Remote Terminal Processor 

SIO: Start Input/Output 

5MB: System Message Block 

SMF: HASP System Management Facilities 

SPOOL: A DASD volume(s), or portion thereof. used by HASP for storing a 
job's SYSIN and SYSOUT data and CHECKPOINT data 

SQA: System Queue Area 

SWA: Scheduler Work Area 

synchronous: Occurring with a regular or predictable time relationship 

TCB: Task Control Block 

TED: Track Extent Data 

TIOT: Task Input/Output Table 

TSO: Time sharing option 

TQE: HASP Timer Queue Element 

UCB: Unit Control Block 

UCS: Universal Character Set 

UCSB: Universal Character Set Buffer 

OR: Unit record 

warm start: HASP initialization option that causes HASP to continue to 
process all jobs in the system when the system crashed or HASP was 
stopped 

WTL: Write to log 

WTO: Write to Operator 

WTOR: Write to Operator with Reply 

XEQWORK: HASP Execution Processor PCE work area 
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'OSC 3-32,3-11~ 
&PRI 3-32 
'PRIHIGH 3-73 
&PRILOW 3-73 
'PRIRATE 3-73 
&RDR 3-25 
&RJOBOPT 3-18 
&RPS 3-75 
&SPOLMSG 3-40 
&TPBFSIZ 3-111,3-112 
&TRACE 3-89,7-45 
&WCLSREQ 3-11,3-12 
&WTR 3-11 
&WTRCLAS 3-11,3-12,3-32 
$A 3-131,3- 171 
$B 3-51,3-54,3-133,3-169,3-172 
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$BSCA - Communications Adapter Processor 3-139,3-140,3-145,3-146, 
3-147,3-148,3-149,3-150,3-153 

$ BSPACE 3-95 
$C 3-19,3-42,3-43,3-54 
$CKLEN - MULTI-LEAVING Buffer Allocation subroutine 3.148,3-149,3-150 
$CMDSCAN - Local Command Subroutine 3-147 
$CMPR - Compression Subroutine 3-139,3-140,3-143,3-144,3-149 
$COM - Commutator 3-135,3-153 
$CONP - 5203 output Console Processor 3~138,3-144,3-145 
'CONTROL - Control Record Processor 3-178 
$D 3-51,3-54,3-171 
$DA 3-54 
$DCOM - Decompression Subroutine 3-140,3-141,3-143,3-144,3-148,3-149 
$DELETE Service 3-105 
$DN 3-50,3-51 
$DQ 3-50 
$DS 3-132 
$E 3-42,3- 43 
$EXCPSVC - The EXCP Exit 3-23,3-25,3-26,3-27,3-28,3-29,3-30,3-32,3-33, 
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3-34 
$FREEMSG - HASP Free Console Message Buffer Service Routine 3-9,3-91, 

3-92,3-93,3-94,3-99,3-100 
$1 3-38,3-42,3-43 
$INIT - Initialization Routine 3-151,3-152,3-153 
$LEOF - Control Sequence Subroutine 3-139,3-148 
$LINK service 3-6,3-103 
$LOAD service 3-104 
$LOG - HASP Error Recording Subroutine 3-136,3-138,3-139,3-151,7-26, 

7-27,7-47 
$MFCU - 5424 MFCU Processor 3-135,3-137,3-138,3-147 
$MSG - Error Message Tracing Subroutine 3-136,3-138,3-139,3-146,3-151 
$N 3-42 
$P 3-54,3-11 
$PERM - Control Sequence Subroutine 
$PHASP 3-11,3-12,3-13 

3-140,3-146,3-148 

$PRINTER - Logical Printer Processor 3-138,3-140,3-144,3-145,3-148 
$PRTN1 - Print service Processor 3-179 
$PUNCH - Logical Punch Processor 3-140,3-141 
$READER - Logical Reader Processor 3-139 
$REPRDR 3-125 
$REPWTR 3- 1 25 
$REQ - Control Sequence Subroutine 
$RETURN Service 3-105 
$RRTN1 - Input Service Processor 
$S 3-43,3-54,3-171,7-40,7-41 
$T 3-43 

3- 1 39 , 3- 1 48 

3- 180, 3- 181 

$TPGET - Communications Interface Processor (Input) 
$TPPUT - Communications Interface Processor (Output) 

3-180,3-181 
$URTNl - Punch Service Processor 
$WRTN1 - Console service Processor 
$XCTL service 3-104 
$Z 3-19 

3-180,3-181 
3-181 

$1442 - 1442 Card Reader-Punch Processor 3-138,3-147 
$5203 - 5203 Printer Processor 3-138,3-139 
/*EOF card 3-137,3-139 
/*MESSAGE Card 3-17 
/*OUTPUT Card 3-17,3-20,3-26,3-21,3-30,3-33 
/*PRIORITY Card 3-15,3-17 
/*ROUTE card 3-17 
/*SETUP Card 3-17 
/*SIGNON Card 3-110,3-152,3-155,3-169,3-179 

ABEND - Core Dump Subroutine 3-123,3-124,3-150 
Accounting Field (On JOB Card) 3-18 

3-118,3-183,3-184 
3-177,3-178, 

Allocation 1-4,1-6,3-25,3-21,3-32,3-35,3-31,3-63,3-11,3-83,3-81,3-94, 
3-114,3-117,3-119,3-148,3-177,7-3,7-21,7-50 

Asynchronous Input/Output Processor 3-64,3-65,3-66,3-75,3-106, 
3-124,7-32 

Auto-Call Feature 3-152 
Automatic Redirection of Command Responses 3-49,3-55 
Automatic Starting Reader Feature 3-118 
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BASE2 Services 3-52,3-53,3-56 
Binary Synchronous Communications (SSC) 1-3,1-7,1-8,3-94,3-110,3-111, 

3-112,3-145,3-155,3-162,3-166,3-174,3-177 
Binary Synchronous Communications Adapter (BSCA) 3-118,3-134,-3-145, 

3-150,3-151,3-152,3-161 
BSCINT - BSCA Interrupt Routine 3-145,3-146 
Buffer Services 3-77,7-3,7-12 

Carriage Control 3-140,3-157,3-158,3-180,7-24 
Catastrophic Error Handler 3-101 
Channel Command Word (CCW) 3-29,3-31,3-32,3-42,3-69,3-75,3-110,3-111, 

3-112,3-126,3-183,7-24 
Checkpoint Processor 3-37,3-63,3-64,3-81,3-82,3-115 
Checkpoint Record 3-37,3-115,3-116,3-119 
Cold Start 3-36,3-37,3-101,3-113,3-119,7-47 
Command PCE Work Area 5-15,5-16,5-17 
Command Processor 3-17,3-47,3-49,3-50,3-51,3-52,3-53,3-54,3-55,3-56, 

3-57,3-58,3-59,3-60,3-61,3-91,3-93,3-95,3-96,3-113,3-121,3-181,7-26 
Communication Table 3-103,5-35,6-4,7-41,7-49 
Communications Subtask 3-9,3-100 
Commutator Processors 3-156,3-161 
COMSUP - Communications I/O Supervisor 3-178 
Console Message Buffer (CMB) 3-9,3-47,3-91,3-92,3-93,3-94,3-95,3-96, 

3-97,3-98,3-99,3-100,5-11,7-26,7-27,7-28,7-40,7-41,7-49 
Console Message Buffer (CMS) Queueing Routines 3-91 
Console Services 3-91,3-93,3-94,3-95,3-96,3-98,3-99,3-100 
Console Support 

See OS Console Support 

Data Definition Table (DDT) 3-34,5-33,7-40,7-41,7-50 
DDB service 3-25,3-26,3-27,3-28,3-30 
Debugging Tools 6-6 
Device Control Table (DCT) 3-15,3-16,3-24,3-25,3-29,3-38,3-40,3-41, 

3-43,3-45,3-53,3-58,3-59,3-63,3-65,3-69,3-75,3-83,3-94,3-95,3-102, 
3-106,3-114,3-117,3-118,3-119,5-19,7-19,7-20,7-23,7-24,7-40,7-50 

Device Control Table Extension (DCTE) for 3800 Printer 5-32 
Device Name 3-41,3-50,3-51,3-58,3-101 
Diagnostic Aids 6-1 
Direct-Access Storage Services 3-87,3-88 
Directory 4-1 
Disastrous Error Handler 3-101 
Dispatcher 3-3,3-5,3-6,3-7,3-34,3-36,3-37,3-40,3-45,3-65,3-69,3-77, 

3-81,3-82,3-88,3-99,3-106,3-107,3-113,3-117,7-3,7-32,7-39,7-40 
DLE-ACKO 3-145,3-147,3-153,3-179 
Dynamic Buffer Pool 1-5 

EOR Card 3-133,3-152,3-153 
Error Codes 3-101 
Error Message Log Table 3-181 
Error Messages 3-143,3-144,3-151,3-160 
Execution PCE Work Area 5-129 
Execution Processor 3-23,3-24,3-25,3-26,3-28,3-29,3-30,3-31,3-32,3-33, 
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3- J4,3-35,3-41,3-92,3-99,3-119,7-31,7-50 
Execution Thaw Processor (XTHAW) 3-23,3-28,3-34 

Format Start 3-116 
Forms Control Buffer (FCB) 3-33,3-36,3-43,7-53 

Handshaking 3-178 
HASP Buffer 3-16,3-19,3-20,3-24,3-25,3-27,3-31,3-36,3-41,3-65,3-77, 

3-94,3-113,5-3,5-4,5-5,5-6,5-7,5-8,5-9,5-10,7-11,7-12,7-39,7-40,7-47, 
7-49 

HASP Initialization 3-11,3-40,3-65,3-101,3-107,3-113,3-114,3-115,3-116, 
3-111,3-118,3-119,3-121,3-122,3-123,3-125,3-127 

HASPCBUF - Console Buffering Koutine 3-92,3-98 
HASPOOME - Command Edit Routine 3-47,3-49,3-50,3-52,3-54 
HASPGEN 3-11,3-13,3-18,3-73,3-15,3-89,3-95,3-114,3-116,3-118,3-125, 

3- 126,3- 131, 7- 31 , 7- 43, 7- 49 -
HASPIOVB - Miscellaneous Initialization 3-119 
HASPIOVC - Buffer Building 3-119 
HASPIOVQ - Job Queue Warm Start 3-116,3-120 _ 
HASPIOVR - Remote Job Entry Initialization 3-118 
HASPIOVS - Remote Console Initialization 3-119 
HASPLOG - HASP Log Processor 3-92,3-99 
HASPMCON - HASP Remote Console Processor 3-91,3-93 

IHEREP - HASP Environmental Recording and Error Processor 
3--151 

3-134,3-135, 

Initialization Options 
Input service Processor 

3-184 

3-113 
3-15,3-16,3-17,3-18,3-19,3-20,3-21,3-180,3-181, 

Input/Output Services 1-3,3-15,1-3,1-22,1-23,1-24,1-26,1-28 
Input/Output Table (lOT) 3-20,3-25,3-27,3-28,3-30,3-33,3-36,3-37,3-41, 

3-42,3-45,3-81,3-88,3-120,5-49,7-50 
Internal Reader 1-3,1-6,3-19,3-28,3-29,3-118,7-19 
IPL 3-81 

JOB Card 3-15,3-16,3-17,3-18,3-19,3-23,3-29,3-34,3-42 
Job Class 1-3,1-5,3-19,3-34 
Job Control Table (JCT) 3-13,3-18,3-20,3-24,3-25,3-21,3-28,3-34,3-35, 

3-36,3-31,3-41,3-42,3-45,3-81,J-88,3-99,3-120,5-51,6-2,7-25,1-50,7-51 
Job Information Table (JIT) 5-60 
Job Log 3-23,3-25,3-27,3-32,3-42,3-92,3-95,3-91,3-98,3-99 
Job Output Element (JOE) 3-36,3-37,3-38,3-39,3-40,3-41,3-42,3-120, 

5-61,7-50,7-51 
Job Output Table (JO~) 3-35,3-37,3-38,3-39,3-40,3-41,3-42,3-115,3-120, 

5-61,1-40,1-41,1-50,7-51 
Job Processing 1-3,3-9,3-15,3-11,3-113 
JOBPARM Card 3-15,3-17 
Job Queue Element (JQE) 3-18,3-25,3-28 g 3-36 g 3-37,3-38,3-39,3-41,3-45, 

3-50,3-60 r 3-13,3-81,3-82,3-88,3-120,5-69,7-13,1-14,7-15,1-16,7-17, 
7-18,1- 1'0,7-50 
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Job Queue Services 3-18,3-82,7-3,7-13,7-14,7-15,7-16,7-17,7-18 

LETRRIP - Remote Terminal Program 360 Processing 
LINEmm 3-118 

3-155,3-167,3-170 

Local Card Readers 1-5 

Message SpoOLing Allocation Block 5-73 
Messages 1-1,3-5,3-9,3-11,3-23.3-25,3-26,3-30,3-35,3-40,3-41,3-42,3-50, 

3-51,3-91,3-92,3-93,3-94,3-98,3-102,3-119,3-143,3-144,3-145,3-158, 
3-180,3-181,3-182,3-184,7-25 

MCCWINrT - Channel Command Word Sequence setup Subroutine 3-110 
MEXCP - Remote Terminal Input/Output Interface 3-110 
MINITIO - MULTI-LEAVING Input/Output Interface 3-110 
MSIGNON - Signon Card Processor 3-110 
MULTI-LEAVING 1-3,1-7,1-8,3-69,3-70,3-75,3-92,3-93,3-94,3-109,3-110, 

3- 111 , 3- 11 8 , -3- 14 2 , 3- 1 43 , 3- 144, 3- 1 46 , 3 - 1 4 8 , 3 -149 , 3 -150 , 3 -152 , 3 -15 3 , 
3-155,3-158,3-162,3-177,3-178,7-61,7-62 - 7-68 

MULTI-LEAVING Line Manager 1--3,3- 69,3-75,3-109,3-110,3-118 

OEXIT Subroutine 3-7,3-104,3-105,3-106,3-107 
OLon Subroutine 3-7,3-104,3-105,3-106,3-114,3-117 
OPTCD=J opti.on (DCB subparameter) 3-30,3-42 
OS Console Support 1-6 
Output Control Record 3-11,3-27,3-30,3-31,5-75,7-50 
Output PCE Work A~ea 5-79 
Output Processor 3-25,3-34,3-35,3-36,3-31,3-38,3-39,3-40,3-42,3-43, 

3-45,3-110,1-50 
Output Queue 3-20,3-23,3-21,3-35,3-36,3-93,3-181,3-182 
Output Routing 1-7 
Overlay $ASYNC Exit 3-7,3-104,3-106,3-114 
Overlay Build Program 3-121,3-128,3-129 
Overlay services 3-6,3-102,3-104,3-105,3-106,3-101,7-3,7-31,1-32,7-34, 

7-35,1-36 
Overlay Table 3-103,3-106,3-126,3-127,3-128,5-77,7-50 

Partition Information Table (PIT) 3-24,5-93 
Peripheral Data Definition Block (PDDB) 3-25,3-26,3-27,3-30,3-32,3-33, 

3-35,3-36,3-37,3-41,3-42,5-89,7-50 
Print Checkpoint Element 5-103 
Printer Interrupt Feature 3-142 
Print/Punch PCE Work Area 5-95 
Print/PUnch Processor 3-31,3-38,3-40,3-41,3-42,3-43,1-51 
Priority Aging_ Processor 3-13 
Processor Control Element (PCE) 3-5,3-6,3-1,3-15,3-16,3-24,3-25,3-26, 

3-27,3-28,3-29,3-30,3-31,3-33,3-34,3-36,3-40,3-41,3-47,3-48,3-50,3-51, 
3-52,3-53,3-57,3-58,3-59,3-60,3-81,3-82,3-99,3-103,3-104,3-105,3-106, 
3-113,3-111,3-119,3-121,5-83,6-2,6-4,6-5,7-32, 7-34 ,7-39,7-49,1-50,7-51 

Programmer Macros 7-1. 
Purge Processor 3-24,3-245,3-41 

Index IND - 5 



Page of GY27-7255-0 
Revised September 15, 1976 
By TNL 'SN27-1555 

Reader PCE Work Area 5-105 
Reader/Interpreter Exit 3-23,3-21,3-32 
Redirection of Command Responses 3-49,3-55 
Register Usage 6-2,6-3 
Relocatability Aids 3-52,3-53,3-61 
Remote Job Entry (RJE) 1-3,1-7,1-8,3-5,3-49,3-75,3-77,3-114,3-118, 

3-119,3-120,3-148,3-155,7-11 
Remote Terminal Access Method (RTAM) 3-16,3-19,3-69,3-94,3-95,3-109, 

3-110,3-111,7-53 
Remote Terminal CCW 'sequence 3~110 
Remote Terminal Processor 3-171 
REP Card 3-89,3-107,3-133,3-151,3-155,3-163,3-168,3-169,3-113,3-119, 

6-5 
REP Routine 3-113,3-125,3-126,3-152,6-6 
RMTnn 3-118 
RTPBOOT 3-155,3-169,3-170 
RTPLOAD 3-155,3-158,3-169,3-170,3-173 
RTP1130 3-155,3-156,3-158,3-159,3-161,3-163,3-169,3-170,3-173,3-174, 

3-175 

selection Table Element 
SETPRT Subtask 3-13.2 
5MB Writer 3-11,3-12 

3-55 

SMF Buffer 3-13,3- 42,3-45,3-.79,5-109,1-40,1-41,7-43,1-50 
SMF Services 3-19,3-81,1-3,7-43 
SMF Subtask 3-13 
SMF Termination Exit 3-34 
SP00L Utilization 1-3,1-5,1-6,3-23,3-25,3-33,3-35,3-36,3-31,3-41,3-42, 

3-45,3-81,3-82,3-87,3-88,3-92,3-94,3-101,3-106,3-113,3-114,3-115,3-116, 
3-117 

Starter System (System/3) 3-134 
storage Dump 3-119,3-128,6-4 
Syntax 3-147,7-31 
System Output 3-35,3-39 
System/3 Work Station Program 
System/360 Work Station Program 

Timer Processor 3-67,3-69,3-85 

3-177,3-179,3-181,3-182,3-184 
3-177,3-179,3-181,3-182,3-184 

Timer Queue Element (TQE) 3-67,3-69,3-85,5-127,7-29,7-30,7-50 
Timer Services 3-85,3-86 
Total Control Table (TCT) 3-171,3-178,3-180,3-181,3-182,3-183,3-184, 

3-185 
Trace Services 3-89,6-6 
Track Extent Data Table 5-125,1-50 
Tr.ansparent Blocking 1-5 
TSO Support Processor 3-71 
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This technical newsletter, a part of Version 4.1 of HASP II and of Release 1.7 of OS/VS2 SVS, provides 
replacement pages for the subject publication. These replacement pages remain in effect for subsequent 
HASP versions and SVS releases unless specifically altered. Pages to be inserted and removed are: 
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3-33-3-36 
3-41-3-44 
3-75 
3-117, 3.118.1 (3-118.1 added) 
4-3-4-26 
5-15-5-17 
5-21, 5-22 
5-25,5-26 
5-31, 5-32 

Summary of Amendments 

5-39,5-40 
5-45-5-47 (5-46.l added) 
5-59-5-65 
5-69,5-70 
5-75,5-76.1 (5-76.1 added) 
5-79-5-81 
5-85- 5-92 (5-90.1 added) 
5-95- 5-101 (5-100.1,5-100.2 added) 
5-105-5-110.1 (5-110.1 added) 
5-117, 5-118.1 (5-118.1 added) 
5-129-5-132 
7-25,7-26 
IND-l-IND-7 

Support for the IBM 3800 Printing Subsystem has been added. Also, miscellaneous technical and 
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Note: Please file this cover letter at the back of the manual to provide a record of changes. 

IBM Corporation, P.O. Box 50020, Programming Publishing, San Jose, California 95150 
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Your comments about this publication will help us to improve it for you. 
Comment in the space below, giving specific page and paragraph references 
whenever possible. All comments become the property of IBM. 

Please do not use this form to ask technical questions about IBM systems and 
programs or to request copies of publications. Rather, direct such questions or 
requests to your local IBM representative. 

If you would like a reply, please provide your name and address 
(including ZIP code). 

Fold on two lines, staple, and mail. No postage necessary if mailed in the U.S.A. (Elsewhere, 
any IBM representative will be happy to forward your comments.) Thank you for your 
cooperation. 

Reader's 
Comment 
Form 
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Your comments, please ... 

This manual is part of a library that serves as a reference source for systems analysts, 
programmers, and operators of IBM systems. Your comments on the other side of this 
form will be carefully reviewed by the persons responsible for writing and publishing 
this material. All comments and suggestions become the property of IBM. 

Fold and Staple 

Business Reply Mail 

No postage necessary if mailed in the U.S.A. 

Postage will be paid by: 

I BM Corporation 
P.O. Box 50020 
Programming Publishing 
San Jose, California 95150 

First Class Permit 
Number 6090 
San Jose, California 

.......................................................................................................................................... " 

Fold and Staple 

International Business Machines Corporation 
Data Processing Division 
1133 Westchester Avenue, White Plains, New York 10604 
(U.S.A. only) 

IBM World Trade Corporation 
821 United Nations Plaza, New York, New York 10017 
(International) 
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