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PREFACE 

The System Logi"c Library is intended for people who debug or 
modify he MVS control program. It describes the logic of most 
MVS control program functions that are performed after master 
scheduler initialization completes. Refer to MVS/XA System 
Initialization Logic for detailed information about the MVS 
con rol program prior to this pointl refer to the MVS/XA 
Overview for general information about the MVS control program 
and the relationships among the components; and refer to the 
list of Corequisite Reading and Related Publications in the 
Master Preface to obtain the names of publications that describe 
some of the components not in the System Logic Library. 

HOW THE LIBRARY IS ORGANIZED 

MULTIPLE VOLUMES 

The System Logic Librar¥ consists of multiple volumes. Volume 1 
contains the master pre ace, the master table of contents, the 
master figure list, and the master index for the remaining 
volumes in the library. The last volume, or the module 
description volume, contains module descriptions for all of the 
modules in the components documented in the Sl~tem Logic Library 
and an index. Each of the other volumes, or e component 
volumes, contains its own table of con~ents and index of the 
information in that particular volume. The component volume.s 
describe the logic of the components in the MVS control program. 

ORGANIZATION OF THE COMPONENTS 

The component volumes are organized alphabetically by section 
name. Each section contains information about one or more of 
the components in the MVS control program. A section contains 
more than ofte component when the components are closely related, 
frequently referenced at the same time, and not so large that 
they require a volume of their own. 

A three or four character mnemonic is associated with each 
section and is used in all figure, diagram, and page numbers in 
that section. For example, the mnemonic ASH is associated with 
the section "Auxiliary Storage Management." 
All figures in this section are identified as Figure ASM-n, all 
diagrams as Diagram ASM-n, and all pages as ASM-n, where n 
represents the specific figure, diagram, or page number. 
Whenever possible, existing component acronyms are used as the 
mnemonic for a section. The mnemonics are in alphabetic order. 
The Table of Section Names in the Master Preface lists the 
section names, the components included in each section (if a 
section contains more than one component), the mnemonics for the 
sections, and the volume and order number for each volume. 

HOW TO USE THE LIBRARY 

To use this library efficiently, readers must be able to find 
the information that they need quickly; they must be aware of 
the types of information provided for each component; and they 
must know how to obtain additional information before 
referencing the System Logic Library. The following topics 
cover these points. 
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FINDING INFORMATION USING THE VOLUME TITLES 

As readers become familiar with the section names, their 
mnemonics, and contents, they will be able to use the System 
Logic Libraty as they would an encyclopedia and go directly to 
the volume that-they need. To help readers locate the correct 
volume~section mnemonics are included in the titles of the 
component volumes. If a volume contains one section, the 
mnemonic for that section is specified; if a volume contains 
more than one section, the mnemonics for the first and last 
section in the volume are specified. 

The Table of Section Names in the Master Preface contains a list 
of section names and mnemonics. It provides a quick reference 
to the mnemonics and the components included in each section. 

FINDING INFORMATION USING THE MASTER INDEX 

Readers who are not sure which section contains the information 
they are looking for can locate information by using the master 
index in Volume 1. For the component volumes, the page number 
in an index entry consists of the mnemonic for the section, the 
volume number as a superscript on the mnemonic, and the page 
number; for the last volume (which contains the module 
descriptions), the page number consists of the volume number 
instead of a mnemonic and the page number. For example 1 

ASM-12 refers to the nAuxiliary Storage Management" section 
in volume 3, page 12. 

The volume number and section mnemonic are not repeated for 
successive references to the same section in a single entry in 
the master index; for example, ASM-12, 17 refer.s to both pages 
ASM-12 and ASM-17. Familiarity with the library will aid in 
locating the exact volume in which a component is documented. 

INFORMATION PROVIDED FOR EACH COMPONENT 

The following informetion is provided for each of the components 
described in the System Logic Library. 

1. An introduction that summarizes the component's function 

2. Control block overview figures that show significant fields 
and the chaining structure of the component's control blocks 

3. Process flow figures that show control flow between the 
component's object modules 

4. Module information that describes the functional 
organization of a program. This information can be in the 
form ofl 

• Method of Operation diagrams and extended descriptions. 

• Automatically-generated prose and logic diagrams. The 
automated module information is generated from the 
module prologue, block and line comments within the 
code, and the code itself. It consists of four parts I 
module description, module operation summary, diagnostic 
aids, and a logic diagram. 

S. Module descriptions that describe the operation of the 
modules 

Some components also include diagnostic techniques information, 
used for debugging the component, following the Introduction. 

Items I through 4 are located in the component volumes; item 5 
is located in the last volume. 
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FURTHER INFORMATION 

For more information about the System t9qic Library, including 
the order numbers of the library s pub 1cations. see the Master 
Preface. 
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SUMMARY OF AMENDMENTS 

summary of Amendments 
for LY28-176S-0 
for MVS/System Product Version 2 Release 2.0 

This publication is new for MVS System Product Version 2 Release 
2.0. It contains information that was reorganized from the 
MYS/XA System Logic Library Yol¥me 13 , LY28-l2S4-2, which 
applies to MVS/XA Sys em Produc Version 2 Release 1.7. 

This publication contains changes to support MVS/System Product 
Version 2 Release 2.0. The changes includel 

• New module 

IEAVESLX 

• Changed modules 

IEAVELK 
IEAVELCR 
IEAVEVRR 
IEAVESTU 

• Minor technical and editorial changes throughout the 
publication. 
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INTRODUCTION 

Supervisor control includes the following servicesl 

• The service manager, which schedules requests. 

• The dispatcher, which dispatches work. The dispatcher and 
memory switch are described in the DISP section of the 
System Logic Library. 

• The various interruption handlers, which route control to 
appropriate routines for given interruptions. 

• Interprocessor communications (IPC), which senses or changes 
the hardware status of another processor. 

• The exit effectors, which provide a mechanism for scheduling 
asynchronous exits. 

• The lock managers, which permit serialization of system 
resources. 

• Spin loop timeout, which prevents inter-processor deadlock 
situations from occurring. 

• Intersect serialization function, which serializes the 
dispatching queues. 

• Validity checking routines, which validate queues, control 
blocks and addresses. 

• Supervisor control recovery routines, which provide 
functional recovery for supervisor control. 

SUPERVISOR CONTROL SERVICES 

SERVICE MANAGEMENT 

The following topics give a brief overview of the supervisor 
control services. 

In order to facilitate multiprocessing, MVS uses a category of 
facilities, called service management, to schedule system 
services. Service management consists ofl 

• The SCHEDULE macro instruction, which allows new service 
requests to be entered into the queue of dispatchable work 
with a minimal amount of overhead. 

• A control block, supplied to SCHEDULE as input and called a 
service request block (SRB), which represents a service 
request. The SRB contains information needed to dispatch 
the routine. 

• The PURGEDQ macro instruction, which allows service requests 
to be terminated. 

Figure I on page SUP-4 shows the basic pointer structure 
utilized by the service management facilities. This structure 
incorporates two levels of system priority, global and local. 
SRBs queued off the SVT are global SRBs; SRBs queued off the 
ASCB are local SRBs. 
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Figure 1. SRB Scheduling Pointer Structure 

At the global level, there are two queues, the global service 
management queue (GSMQ) and the global service priority list 
(GSPL). Likewise, at the local level there are two queues, the 
LSMQ and the LSPL. In addition, there is a single SMQ at the 
local level (SVTLSMQ) that is maintained for compatibility 
reasons. The SMQs are used as staging queues, and the SPLs are 
used as dispatching queues. 

Service requests scheduled at the global level are placed on the 
appropriate global queue and have a priority higher than any 
address space, regardless of the actual address space in which 
they will be dispatched. Service requests scheduled at the 
local level will be placed on the single local SMQ (SVTLSMQ) or 
the appropriate local queue in the address space in which the 
SRB will be dispatched. Any SRBs scheduled to the single local 
SMQ will eventually be moved to the appropriate local queue in 
the address space in which it will be dispatched. 

Service requests scheduled at a local level have a priority 
equal to the address space in which they will be dispatched, but 
higher than any task within that address space. 

These scheduled routines have the following characteristics. 

• They receive control in supervisor state. 

• They may execute enabled for interruptions, but will not 
lose control to higher priority work unless they are 
suspended for a page fault, a lock, or a page fix. 

• They may free the SRB control block once they get control. 

• They may not issue SVCs. 
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• They may execute in any designated address space. 

To use the service management facility, the user mustl 

1. Construct the SRB. 

2. Schedule it, using the SCHEDULE macro, to the appropriate 
global or local queue. 

The user will then continue to execute until he is interrupted, 
causing an entry into the dispatcher. 

INTERRUPTION HANDLERS 

The interruption handlers route control to the appropriate 
routines after machine interruptions occur. Any interruption 
causes processor control to be taken from the executing program 
and given to an interruption handling routine. 

Any interruption causes the current PSW to be saved as the old 
PSW, and the new PSW to be loaded. This new PSW passes control 
to the appropriate interruption-handling routine. 

The interruption handlers process I 

• SVC interruptions, which occur when an SVC instruction is 
executed. The SVC FLIH (first level interruption handler) 
determines which SVC routine the requester wants and passes 
control to it. 

• I/O interruptions, which occur when a channel or device 
signals a change of status. For example, an I/O operation 
terminates, an error occurs, or a device becomes ready. The 
I/O FLIH branches to the I/O supervisor, which performs the 
I/O services and handles I/O errors. 

• External interruptions, which occur fori 

Timer interruptions (for processor timer expiration, 
clock comparator interruption, or clock synchronization 
failure; see the TIME section of the System Logic 
Library) • 

Hitting interrupt key (when the operator presses 
interrupt key on the console). 

External calls (when remote pendable signal routine 
signals another processor). 

Emergency signals (when machine check handler or remote 
immediate signal routine signals another processor). 

Service signal interruptions (resulting from the Service 
Processor Call SVC 122). 

Malfunction alerts (caused by machine failure of another 
processor). 

The external FLIH determines the cause of the interruption 
and branches to the external service routine. 

• Restart interruptions, which occur when the operator 
initiates restart on the system operator's console, or when 
a system program issues a SIGP (signal processor) 
instruction with restart order code. The restart FLIH 
routes control to RTM (recovery termination management). 

• Program interruptions, which may be caused by program errors 
(invalid operation, protection exception); page faults or 
segment faults (caused by referencing a page not in main 
storage); event monitoring (caused by a monitor call 
instruction (MC) or a program event recording (PER) 
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interruption). The program FLIH determines the cause of the 
interruption, and does one or more of the followingl 

Calls real storage management on paging exceptions to 
determine if this is a valid page fault, and if so, to 
initiate processing to bring the page into real storage. 

Calls the generalized trace facility (GTF) for tracking. 

Calls RTM if the program exception appears to be a 
program error. 

Calls the vector SLIH to build the environment required 
for using the vector feature. 

INTERPROCESSOR COMMUNICATIONS (IPC) 

Interprocessor communications (IPC) include the signal service 
routines, plus the external call and emergency signal SLIHs 
(second level interruption handlers). The main purpose of IPC 
consists of sensing or changing the hardware status of another 
processor or causing special routines to be invoked on another 
processor. 

The signal service routines perform two different types of 
signal services -- direct and remote. The direct signal service 
(IEAVEDR), invoked via the DSGNL macro, uses the signal routine, 
IEAVESGP, to issue the signal to modify, sense or alter the 
physical state of a specific processor. The remote signal 
services, (IEAVERI or IEAVERP), invoked via the RISGNL or RPSGNL 
macros, use the signal routine, IEAVESGP, to issue the emergency 
signal or the external call signal to route control to a routine 
on a specific processor. 

Direct Signal services 

The direct signal function is invoked via the DSGNL macro. The 
direct service is defined for those control program functions 
that require the modification or sensing of the physical state 
of one of the configured processors. 

The direct signal function consists of the followingl 

• IEAVEDR executes on the sending processor to validate the 
DSGNL request and to set up the interface to IEAVESGP so 
that the SIGP instruction can be issued. 

• IEAVESGP (signal routine) executing on the sending processor 
issues the SIGP for one of the following order codes I 

Sense 
Start 
stop 
Restart 
stop and Store Status 
Initial CPU Reset 
CPU Reset 
Set Prefix Register 
Store Status at Address 

• The specified receiving processor's physical state is sensed 
or altered. 
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Remote Signal Services 

, 

There are two types of remote signal services: 

• Remote immediate signal -- invoked via the RISGNl macro. 
• Remote pendable signal -- invoked via the RPSGNl macro. 

The remote immediate signal function consists of the following: 

• IEAVERI, executing on the sending processor, sets UP the 
interface to the receiving routine. 

• IEAVESGP (signal routine), executing on the sending 
processor, issues the emergency signal SIGP instruction. 

• IEAVEES (the emergency signal SlIH) receives control from 
the external FlIH on the receiving processor and routes 
control to the receiving routine. 

The remote pendable signal function consists of the following: 

• IEAVERP (executing on the sending processor) indicates to 
the receiving processor what functions to perform. 

• IEAVESGP (signal routine) also executing on the sending 
processor, issues the external call SIGP. 

• IEAVEXS (the external call SlIH) receives control from the 
external FlIH on the receiving processor and routes control 
to the receiving routine. 

EXIT EFFECTORS (SCHEDULING EXIT ROUTINES) 

A service exists wherebY a program may request that a 
user-defined exit routine execute asynchronously. System 
routines use this service to handle asynchronous events such as 
end-of-task condition, expiration of a timer interval, or 
special I/O handling (for example, tape label checking or I/O 
error checking). 

The scheduling of user exit routines, called asynchronous exit 
routines, is handled by three supervisor routines: the stage 1 
exit effector, the stage 2 exit effector, and the stage 3 exit 
effector. 

In order to schedule a routine to execute asynchronously under a 
specific task, an interrupt request block, IRB, must be placed 
on that task's RB chain. The following describes the control 
flow for that mechanism. 

1. The user must first create and format the IRB via the CIRB 
macro instruction. CIRB invokes the stage 1 exit effector, 
which obtains storage from lSQA and formats the IRB. 

2. The user must set up the interface (to the stage 2 exit 
effector), which is in one of the following forms I 

a. Interrupt queue element (IQE). This contains the TCB 
and IRB addresses. 

b. Request queue element (RQE). This is exclusively a data 
management interface, allowing asynchronous exits to be 
scheduled from I/O appendages. The RQE contains the TCB 
and IRB addresses. 

c. Service request block (SRB). This is used by only IDS 
when scheduling a non-resident error recovery procedure. 
In each address space there is a predetermined task 
designated as the error task. (Its address is contained 
in ASXBETSK). Each address space also has a 
pre-formatted system IRB (SIRB). An SRB passed to stage 
2 exit effector represents a request to schedule the 
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SIRB to the error task. The SIRB always gives control 
to the IDS error recovery procedure loader. 

The user branch-enters the stage 2 exit effector with either 
the address of an IQE, RQE, or SRB. Stage 2 queues the 
request off of the ASXB for the current address space and 
returns to the caller. 

3. When the dispatcher checks an address space for available 
work, it determines if there are queued requests. If so, it 
invokes the stage 3 exit effector. 

4. Stage 3 processes the queued requests. Stage 3 dequeues the 
requests (IQE, RQE, or SRB) from the asynchronous exit queue 
and places the associated IRB on the indicated task's RB 
chain. 

When the dispatcher dispatches that task, with the IRB 
highest on the RB chain, the asynchronous exit will get 
control. 

See Figure 2 on page SUP-9 for an illustration of exit effector 
data structure. 
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stage 1 
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Figure 2. Asynchronous Exit Effector Data structure 
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In a multiprocessor system, some method of serialization must be 
used to prevent interference between processors competing for a 
resource. MVS/XA uses locking to serialize resources. 

There are two types of locks; spin and suspend. 

An unconditional request for a spin lock causes a disabled loop 
on the processor until the lock becomes available if it cannot 
be immediately obtained. The owner of a spin lock must run 
disabled for I/O and external interrupts and cannot take a page 
fault. 

A list of global locks in hierarchical order, highest first, ara 
listed below. 

Lock Name Description 

RSMGL Real storage management global lock - serializes 
RSM global resources. 

VSMFIX Virtual storage management fixed subpools lock -
serializes VSM global queues. 

ASM Auxiliary storage management lock - serializes ASM 
resources on an address space level. 

ASMGL Auxiliary storage management global lock -
serializes ASM resources on a global level. 

RSMST Real storage management steal lock - serializes RSM 
control blocks on an address space level when it is 
not known which address space locks are currently 
held. 

RSMCM Real storage management common lock - serializes 
RSM common area resources (such as page table 
entries) . 

RSMXM Real storage management cross memory lock -
serializes RSM control blocks on an address space 
level when serialization is needed to a second 
address space. 

RSMAD Real storage management address space lock -
serializes RSM control blocks on an address space 
level. 

RSM Real storage management lock (shared/exclusive) -
serializes RSM functions and resources on a global 
level. 

VSMPAG Virtual storage management pageable subpools lock -
serializes the VSM work area for VSM pageable 
subpools. 

DISP Global dispatcher lock - serializes the ASVT and 
the ASCB dispatching queue. 

SALLOC Space allocation lock - serializes receiving 
routines that enable a processor for an emergency 
signal or malfunction alert. 

10SYNCH I/O supervisor synchronization lock - serializes, 
using a table of lockwords, lOS resources. 
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Suspend Locks 

Lock Name Description 

IOSUCB I/O supervisor unit control block lock - serializes 
access and updates to the UCBs. There is one 
IOSUCB lock per UCB. 

SRM System resources management lock - serializes SRM 
control blocks and associated data. 

TRACE Trace lock (shared/exclusive) - serializes the 
reading (shared) and writing (exclusive) of the 
system trace buffer. 

CPU Processor lock - provides system-recognized (legal) 
disablement. Note that the CPU lock has no 
hierarchy in respect to the other spin type locks. 
However, once obtained, no suspend locks can be 
obtained. 

For a more detailed explanation of spin lock managers, refer to 
MVS/XA Diagnostic Techniques. 

A request for a suspend lock suspends the requestor (if the lock 
cannot be obtained immediately) to allow that processor to 
process other work. The owner of a suspend lock can run enabled 
for I/O or external interruptions and can take a page fault. 
The local and cross memory services locks are suspend type 
locks; all others are spin locks. 

A description of the global and local suspend locks and their 
hierarchy are listed below. 

Lock Name Type Description 

CMSSMF Global System management facilities cross memory 
services lock - serializes SMF functions and 
control blocks. l 

CMSEQDQ Global ENQ/DEQ cross memory services lock -
serializes ENQ/DEQ functions and control 
blocks. l 

CMS Global General cross memory services lock -
serializes on more than one address space 
where this serialization is not provided by 
one or more of the other global locks. The 
CMS lock provides global serialization when 
enablement is required. l 

CML Local Local storage lock - serializes functions and 
storage within an address space other than the 
home address space. There is one CML lock per 
address space. z 

LOCAL Local Local storage lock - serializes functions and 
storage within a local address space. There 
is one LOCAL lock per address space. z 

lThe cross memory services locks (CMSSMF, CMSEQDQ, and CMS) are 
equal to each other in the hierarchy. 

zThe CML and LOCAL locks are equal to each other in the 
hierarchy. 

For a more detailed explanation of suspend lock managers, refer 
to MVS/XA Diagnostic Techniques. 
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A spin loop is a situation in which one processor in a 
multiprocessor environment is unable to communicate with another 
processor or requires a resource currently held by another 
processor. The processor that has attempted communication (Px) 
is the ndetectingn or nspinningn processor. The processor that 
has failed to respond (Py) is the ndisabledn or nfailingn 
processor. 

The ndetectingn processor attempts communication with the 
ndisabledn processor for a period of time that is determined by 
an excessive spin loop factor located in that processor's PCCA 
(PCCAXSLF). This factor, computed by SRM during NIP processing, 
is the approximate number of instructions that the processor 
will execute in 40 seconds. The spinning program on processor Px 
calculates its 40 second spin loop by dividing the spin loop 
factor by the number of instructions in the loop. 

During its loop, the spinning processor periodically nopens a 
windown for a malfunction alert (MFA) or emergency signal (EMS), 
which would indicate that processor py has malfunctioned. If a 
malfunction occurs, alternate CPU recovery (ACR) is invoked on 
processor Px to take py offline and free any resources that it 
holds. Px can then exit from its spin loop and continue 
processing. If processor Px completes its spin loop without the 
desired response from processor Py, a spin loop timeout 
condition exists. The spinning routine (on Px) invokes the 
excessive spin notification routine (IEEVEXSN) to inform the 
system operator. The operator has the option of initiating an 
ACR to remove processor py from the complex or instructing 
processor Px to begin spinning again for another forty seconds. 
This occurs repeatedly until the processor py releases the 
required resources or is removed from the complex. If the 
identified processor (py) is removed from the complex via 
alternate CPU recovery (ACR), all global resources held by the 
identified processor (Py) are released so that the spinning 
processor (Px) can continue. 

INTERSECT SERIALIZATION 

VALIDITY CHECKING 

The intersect function is used by any routine that alters the 
dispatching queues. This mechanism indicates to the dispatcher 
that it should not begin processing until the intersecting 
function has completed. In the same manner, a routine cannot 
intersect until the dispatcher has completed. The two levels of 
intersect arel 

• Global -- used by any routine that modifies the ASCB queue 
or the dispatchability of an ASCB. The dispatcher lock must 
be held before requesting the global intersect. 

• Local -- used by any routine that modifies the TCB queue or 
the dispatchability of a TCB. The local lock must be held 
before requesting the global intersect. 

The validity check routine determines whether the storage 
protect key for a specified address or address range matches the 
task's assigned protect key. 
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SUPERVISOR CONTROL RECOVERY 

Supervisor control recovery routines can receive control by one 
of three mechanisms. 

• Direct interface with RTM 
• Normal SETFRR/ESTAE mechanism 
• Supervisor control FRR stack mechanism 

Direct Interface With RTM 

There are a number of routines (IEAVELCR, IEAVELKR, IEAVESLR, 
IEAVEVRR) called on SLIH mode entry to RTM to validate certain 
basic system information. 

Normal SETFRR/ESTAE Mechanism 

A number of supervisor control functions use the standard 
SETFRR/ESTAE mechanism to control the recovery environment. 

Supervisor Control FRR Stack Mechanism 

In order to bypass SETFRR processing on high-performance paths, 
a multiple FRR stack mechanism is used to provide recovery for 
some supervisor control routines. 

There is a pointer in the PSA to the FRR stack that this 
processor is using currently. When an error occurs, RTM will 
route control only to FRRs on that stack. (See the RTM section 
of the System Logic Library for a description of routing to 
FRRs.) 

For each processor there are eight FRR stacks --- a normal stack 
and seven super stacks, which are used to provide recovery for 
supervisor control functions. The current stack pointer will 
always point to one of the stacks. 

If the dispatcher or any of the interruption handlers receives 
control, rather than issuing a SETFRR to establish recovery, it 
will flip the current stack pointer to point to the appropriate 
super FRR stack. 

If a routine called by a supervisor control function issues a 
SETFRR, the FRR entry will appear on the current stack. If an 
error occurs while a super stack is current, then RTM will first 
route control to all the FRRs on that stack and will then route 
control to the super FRR routine (IEAVESPR). 

See Figure 3 on page SUP-14 for an illustration of the 
supervisor control recovery data structure. 
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Figure 3. Supervisor Control Recovery Data Structure 
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MODULE NAMING CONVENTIONS 

Each supervisor control module name consists of at least seven 
characters. The first four characters are 'IEAV'. The remaining 
characters are an abbreviation of the module description. 

ADDRESSING AND RESIDENCY MODES 

The addressing and residency mode of the supervisor control 
modules vary. The modules with their respective addressing and 
residency modes are listed below. 

Module RMODE AMODE Module RMODE AMODE 

IEAVEADV 24 ANY IEAVERI ANY 31 

IEAVEBBR ANY 31 IEAVERP ANY 31 

IEAVCKRS ANY 31 IEAVESCR ANY 31 

IEAVCRVF ANY 31 IEAVESCO 24 ANY 

IEAVECVB 24 ANY IEAVESGP ANY 31 

IEAVECMS 24 ANY IEAVESLK 24 ANY 

IEAVEDR ANY 31 IEAVESLR ANY 31 

IEAVEEEO ANY 31 IEAVESLX ANY 31 

IEAVEEE2 24 ANY IEAVESPR ANY 31 

IEAVEES ANY 31 IEAVESRT ANY 31 

IEAVEEXP 24 ANY IEAVESTU ANY 31 

IEAVEEXT ANY 31 IEAVESVC 24 ANY 

IEAVEFOO 24 ANY IEAVETCL ANY 31 

IEAVEINT 24 ANY IEAVEVAL 24 ANY 

IEAVEIO 24 31 IEAVEVS ANY 31 

IEAVEJST ANY 31 IEAVESAR ANY 31 

IEAVELCR ANY 31 IEAVEVRR ANY 31 

IEAVELK 24 ANY IEAVEXS ANY 31 

IEAVELKR ANY 31 IEAVFRLK ANY 31 

IEAVEPCO ANY 31 IEAVLKRM ANY 31 

IEAVEPC ANY 31 IEAVELRM ANY 31 

IEAVEPDR ANY 31 IEAVSSAF ANY 31 

IEAVEPDO 24 31 IEAVMVCO ANY 31 

IEAVEQVO 24 ANY IEAVSPDM ANY 31 

IEAVERES ANY 31 IEAVVMCH ANY 31 

IEAVEREX ANY 31 IEAVVSR ANY 31 

IEAVVSRB ANY 31 

For additional information on addressing and residency moda~ saa 
System Programming Library. 31-Bit Addressing. 
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DIAGNOSTIC TECHNIQUES 

This section contains problem analysis for the followingl 

• SRB/SSRB pool manager 
• STOP/RESET services 
• SUSPEND/RESUME/TCTl services 

PROBLEM ANALYSIS FOR THE SBB/SSRB POOL MANAGER 

The SRB/SSRB pool manager, IEAVESPM, obtains and frees SRBs from 
the SRB pool and SSRBs (with their associated XSBs) from the 
SSRB pool. System routines (in key 0, supervisor state) issue 
the GETSRB, FREESRB, GETSSRB, and FREESSRB macros to request the 
pool manager services. 

SRB/SSRB POOL MANAGER ENTRY POINTS 

The pool manager entry points arel 

IEAVSPMI - entered key 0, supervisor state, enabled for DAT, 
system mode acceptable to SETFRR (not EUn, no 
locks required (except the CPU lock might be 
required for UNCOND and EXPAND type requests). 

IEAVSPM2 

This entry point is called by the GETSRB macro and 
obtains an SRB and six-word parameter area from the 
SRB pool in subpool 245. The SRB is initialized as 
follows. 

SRB acronym field 

pointer to the parameter area 

- FREEMAIN flags, which indicate the origin of the 
SRB 

other fields and the parameter area cleared. 

entered key 0, supervisor state, enabled for DAT, 
system mode acceptable to SETFRR (not EUn, no 
locks required (except the CPU lock might be 
required) . 

This entry point is called by the GETSSRB macro and 
obtains an SSRB and its associated XSB from the 
SSRB pool in subpool 239. The SSRB/XSB are 
initialized as follows. 

SSRB acronym field 

pointer to a resource management termination 
routine (RMTR) 

pointer to the SSRB save area 

SSRB pointer to the XSB 

non-quiesceable and suspended flags set on 

- FREEMAIN flags, which indicate the origin of the 
SSRB/XSB 

- XSB acronym field 

- other fields cleared. 
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entered key 0, supervisor state, enabled for DAT, 
system mode acceptable to SETFRR (not EUn, no 
locks required (except the CPU lock might be 
required) . 

This entry point is called by the FREESRB macro and 
frees an SRB and its six-word parameter area. If 
the specified SRB acronym field is not the same as 
when the SRB was obtained, the program issuing the 
macro is abended. 

IEAVSPM4 -- entered key 0, supervisor state, enabled for DAT, 
system mode acceptable to SETFRR (not EUn, no 
locks required (except the CPU lock might be 
required). 

This entry point is called by the FREESSRB macro 
and frees an SSRB and its XSB. If the specified 
SSRB acronym field is not the same as when the SSRB 
was obtained, the program issuing the macro is 
abended. 

SRBISSRB POOL MANAGER RECOVERY CONSIDERATIONS 

Fixed Data 

Variable Data 

When an error occurs, the SRB/SSRB pool manager recovery routine 
(IEAVSPMR) records information about the error in the SDWA. The 
queue verifier routine (IEAVEQVI) then uses an SRB/SSRB 
verification routine in IEAVSPMR to verify that the SRB and SSRB 
pools are intact. Two tests are used to determine if a given 
storage area is a valid SRB or SSRB. (1) the storage address 
must be a valid virtual address, and (2) the acronym field must 
contain the correct acronym. 

If an error is found with a pool, the queue verifier routine 
attempts to repair the pool, which might include removing 
invalid SRBs or SSRBs from their pools. Any removed blocks of 
storage are unavailable for the remainder of the IPL. 

The data that the SRB/SSRB pool manager recovery routines record 
in the SDWA iss 

• SDWAMODN -.00 NUCLEUS, pool manager is nucleus resident. 
• SDWACSCT -.00 IEAVESPM, CSECT name. 
• SDWAREXN -- IEAVESPM, recovery CSECT name. 
• SDWACID -- SCICS,component ID. 
• SDWASC -.00 descriptive module name. 
• SDWAMLVL -- module level information. 
• SDWARRL -- IEAVSPMR, recovery routine label. 

The variable data in the SDWAVRA is recorded in the 
key-length-data format. 

• FRR parm area -- the six-word parameter area passed to 
IEAVSPMR by the mainline routine is as follows. 

Mainline CPU footprint -- indicates if the CPU lock was 
obtained by the pool manager. 

FRR CPU footprint -- indicates if the CPU lock was held 
on entry to the recovery routine. 

Raturn address -- contents of register 14 on entry to 
the pool manager (caller's return address). 

• ASCBASID -- address space ID of the current ASCB. 

• PSATOLD -- address of the current TCB. 
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• General register 14 -- contents of register 14 on entry to 
the mainline pool manager (caller's return address). 

• Pool problem information -- information recorded by the 
queue verifier routine if problems are found with the SRB or 
SSRB pools. 

• Lock name -- CPU, indicates that the CPU lock was held by 
the pool manager mainline routine. 

SRB/SSRB POOL MANAGER ERROR CONDITIONS 

If the IEAVSPM3 (FREESRB) or IEAVSPM4 (FREESSRB) routines are 
called and an error is detected, completion code X'OSA' is 
issued and the caller is abended. Register 2 contains the 
address of the invalid SRB or SSRB. 

Refer to System Codes for a description of code X'OSA' and 
specific reason codes in register 15. 

PROBLEM ANALYSIS FOR STOP/RESET SERVICES 

When a unit of work (a current task or SRB) has been dispatched 
and is executing, the unit of work might need to be suspended. 
For example, to satisfy a page-in due to a page fault. 

System routines (in key 0, supervisor state) use the stop/reset 
service to suspend and then reset a unit of work. The caller is 
not required to have addressability to the home address space to 
suspend a unit of work, and is not required to have 
addressability to the address space containing the unit of work 
to reset the unit of work. 

STOP/RESET ENTRY POINTS 

The stop/reset entry points arel 

IEAVSUSC 

IEAVSUSF 

IEAVRSTC 

entered disabled, key 0, supervisor state, no locks 
required. 

This entry point is called by the paging supervisor 
to suspend a current task or SRB because a page 
fault occurred, or by system routines (other then 
the paging supervisor) to suspend the current task 
or SRB. 

entered disabled, key 0, supervisor state, no locks 
required. 

This entry point is called by system routines to 
suspend the current task or SRB. The caller may 
specify a number of FRRs not to be copied when the 
normal stack is saved. 

entered disabled, key 0, supervisor state, no locks 
required. 

This entry point is called by the paging supervisor 
or other system routines to reset a task or SRB 
that was suspended. 
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STOP/RESET RECOVERY CONSIDERATIONS 

Fixed Data 

Variable Data 

The stop recovery routine (STOPFRR) records information about 
the error and, depending on the error, either attempts to 
restore the system and unit of work to a consistent state, or 
attempts to complete the stop function. 

The reset recovery routine (RESETFRR) records information about 
the error and then attempts to complete the reset function. 

The reset STERM, reset schedule, and reset SRB recovery routine 
(IEAVSCHF) frees the SRB (if one was obtained but not 
scheduled), clears the stop/reset super bit (PSASTPRTl, and 
releases the LOCAL lock (if the LOCAL lock was obtained by the 
calling routine). 

The data that the stop/reset recovery routines record in the 
SDWA is. 

• SDWAMODN -- NUCLEUS, stop/reset is nucleus resident. 
• SDWACSCT -- IEAVESRT, CSECT name. 
• SDWAREXN -- IEAVESRT, recovery routine. 
• SDWACID -- SCICS, component ID. 
• SDWAMLVL -- module level information. 
• SDWARRL -- STOPFRR, RESETFRR, or IEAVSCHF, label of the 

recovery routine. 

The variable data in the SDWA is recorded in the key-length-data 
format. The variable data recorded by the recovery routine is. 

For the stop recovery (STOPFRR) and the reset recovery 
(RESETFRR) routines. 

• FRR parm area - the six-word parameter area passed to 
STOPFRR and RESETFRR by the mainline routine is as follows. 

General register 13 
address. 

caller's register save area 

TCB/SSRB address - address of the TCB or SSRB to be 
reset. 

RB address - address of the RB if a TCB is to be reset. 

Request code - type of reset requested (conditional, 
uncondi tional, or page I/O error), or completion code 
for a termination reset. 

Flag byte 
recursively. 

if X'80', recovery has been. entered 

• ASCBASID - address space ID of the current ASCB. 

• PSATOLD - address of the current TCB. 

• General register 14 - contents of register 14 on entry to 
the mainline stop routine (caller's return address). 

• General registers - for STOPFRR, contents of the original 
registers, if they were changed by the recovery routine. 

• Abend code - for STOPFRR, the original abend code, if it was 
changed by the recovery routine. 

For the reset STERM, reset schedule, and reset SRB recovery 
routine (IEAVSCHF). 
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• FRR parm area - the six-word parameter area passed to 
IEAVSCHF by the mainline routine as foilowsl 

SSRB address - address of the SSRB associated with the 
scheduled SRB. (Note that an SSRB is obtained, made to 
look like an SRB, and scheduled as an SRB. The 
remainder of the SSRB is used as a work area by the 
scheduled routine. The SSRB is restored to an SSRB 
before it is returned to the SSRB pool.) 

Flag byte - recovery footprint flagsl 

X'80' - stop/reset super bit footprint, indicates the 
mainline code set the bit. 

X'40' - lOCAL lock footprint, indicates the mainline 
code had obtained the lOCAL lock and had not 
released it before the error occurred. 

• ASCBASID - address space ID of the current ASCB. 

• PSATOlD - address of the current TCB. 

• If an SRB was obtained but not scheduled, the following are 
also present in the SDWAVRAI 

IHASRB - identifies the following control block. 

SRB - contents of the unscheduled SRB. 

SRB parm area header - describes the following six-word 
parameter area. 

SRB parm area - contents of the SRB parameter area. 

• lock name - LOCAL, indicates the lOCAL lock was held. 

STOP/RESET ERROR CONDITIONS 

The stop/reset services issue the X'OS9' completion code when an 
error exists, and abnormally terminates the program requesting 
the service. 

Refer to System Codes for a description of code X'OS9' and 
specific reason codes in register 15. 

PROBLEM ANALYSIS FOR SUSPEND/RESUME/TCTL SERVICES 

The SUSPEND/RESUME/TCTl services are used to place an unlocked 
task in a suspended state (SUSPEND), resume an unlocked task 
from a suspended state (RESUME), and to transfer control from an 
SRB to an unlocked task (TCTl). These macros can only be issued 
by key 0, supervisor state routines. 

SUSPEND can be issued in any cross memory mode and in task mode; 
it places the caller in a suspended state. Control is returned 
to the caller and the task is suspended only when the task 
incurs an interruption or enters the dispatcher (such as via 
CAllDISP). 

RESUME can be issued in any cross memory mode and in SRB or task 
mode, with current addressabili ty to the address space of the 
TCB that is to be resumed. 

TCTl can be issued in SRB mode and home mode, with current 
addressability to the address space of the task to which control 
is to be transferred. 

LY28-176S-0 (c) Copyright IBM Corp. 1987 Diagnostic Techniques SUP-21 



SUSPENI'RISUMi'TCTL ENTRY POINTS 

nRestricted Materials of IBMn 
Licensed Materials - property of IBM 

The SUSPEND/RESUME/TCTl entry points arel 

IEAVSPND - entered enabled or disabled, key 0, supervisor 
state, task mode, no locks held, any cross memory 
state. 

This entry point is called by the SUSPEND macro and 
places the current TCBI'RB or previous RB is a 
suspended state. 

IEAVRSUH - entered enabled, key 0, supervisor state, no locks 
held, SRB or task mode, home mode. 

IEAVRSUS 

IEAVRSCS 

IEAVRSUA 

This entry point is called by the RESUME macro to 
resume a tesk in the home address space. This 
entry point performs an unconditional sYnchronous 
resume function. The caller must execute enabled 
and hold no locks unless the LOCAL lock is already 
held, because this entry point can require the 
lOCAL lock to serialize the resume function. This 
is the only entry point where RETURN=N can be 
specified to indicate that control should be 
transferred from the calling SRB to the resumed 
task. 

entered enabled, key 0, supervisor state, no locks 
held, SRB or task mode, any cross memory state, 
current addressability to the resumed TCB. 

This entry point is called by the RESUME macro to 
resume a task in the address space specified by the 
input. Current addressabili ty to the task to be 
resumed must have been established by the caller. 
This entry point performs an unconditional 
synchronous resume function. The caller must 
execute enabled and hold no locks unless the LOCAL 
lock of the address space of the resumed TCB is 
already held, because this entry point can require 
the specified lock to serialize the resume 

. function. 

entered enabled or disabled, key 0, supervisor 
state, SRB or task mode, any cross memory state, 
locks can be held, current addressability to the 
resumed TCB. 

This entry point is called by the RESUME macro to 
resume a task in the address space specified by the 
input. Current addressability to the task to be 
resumed must have been established by the caller. 
This entry point performs a conditional synchronous 
resume function. If serialization to perform the 
resume function is not available, the function is 
not performed and the caller receives a nonzero 
return coda. 

entered enabled or disabled, key 0, supervisor 
state, SRB or task mode, any cross memory state, 
locks can be held, current a ddressabi li ty to the 
resumed TCB. 

This entry point is called by the RESUME macro to 
resume a task in the address space specified by the 
input. Current addressability to the task to be 
resumed must have been established by the caller. 
This entry point performs an unconditional 
asynchronous resume function. If serialization to 
perform the resume function is not available, an 
SRB is obtained and, asynchronously, an 
unconditional synchronous function is performedJ a 
nonzero return code is returned to the caller. 
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IEAVRSCA entered enabled or disabled, key 0, supervisor 
state, SRB or task mode, any cross memory state, 
locks can be held, current addressability to the 
resumed TCB. 

This entry point is called by the RESUME macro to 
resume a task in the address space specified by the 
input. Current addressability to the task to be 
resumed must have been established by the caller. 
This entry point performs a condi tional 
asynchronous resume function. If serialization to 
perform the resume function is not available, an 
SRB is obtained conditionally, and if successful, 
asynchronously scheduled to perform an 
unconditional synchronous resume function. Return 
codes are returned to the caller to indicate 
whether the SRB could be obtained or not obtained. 

IEAVTCn - entered enabled or disabled, key 0, supervisor 
state, SRB mode, home mode, no locks held. 

IEAVETCR 

This entry point is called by the TCn macro to 
transfer control from an SRB to a task in the home 
address space. 

Notol Module IEAVETCl performs the functions just 
described. IEAVETCl resides above the 16 megabyte 
line and executes in 31-bit addressing mode. To 
allow programs that execute in 24-bi t addressing 
mode to use SUSPEND/RESUME/TCTl services, the 
macros actuallY invoke entry points of IEAVEGlU, an 
addressing mode interface module. IEAVEGlU makes 
the transition to 31-bit addressing mode, if 
necessary, and invokes a corresponding entry point 
in IEAVETCl, where the function is performed. The 
following table shows the relationship between the 
entry points in IEAVEGlU and IEAVETCl. 

IEAVEGLU Entry Point 

IEAVSPND 
IEAVRSUH 
IEAVRSUS 
IEAVRSCS 
IEAVRSUA 
IEAVRSCA 
IEAVTCn 
entered disabled, key 

cross memory state, SRB 

IEAVETCL Entry Point 

IEAVSPNI 
IEAVRSHI 
IEAVRSSI 
IEAVRSCI 
IEAVRSUI 
IEAVRSAI 
IEAVTCTl 
0, supervisor 

or task mode. 
state, any 

This entry point is called by RTM and performs 
recovery processing for the resume and transfer 
control functions. 
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RESUME/TCTL RECOVERY CONSIDERATIONS 

Fixed Data 

Variable Data 

RESUME/TCn processing is protected by an FRR UEAVETCR) that 
receives control from RTM when an error occurs. The FRR records 
debugging information in the SDWA, attempts to restore the 
system and unit of work to a consistent state, and then 
percolates to the caller's recovery routine. 

The data that the RESUME/TCn recovery routine recorded in the 
SDWA iSI 

• SDWAMODN -- NUCLEUS, nucleus load module. 
• SDWACSCT -- IEAVETCL, mainline microfiche name. 
• SDWAREXN -- IEAVETCL, recovery microfiche name. 
• SDWACID -- SCICS, component ID. 
• SDWASC -- RESUME or TCTL ABEND, subfunction in error. 
• SDWAMLVL -- module level information. 
• SDWARRL -- IEAVETCR, recovery routine name. 

Variable data in the SDWAVRA is recorded in the key-length-data 
format. A header contains RSLG in key-length-data format 
followed by the RSLG mapping in key-length-data format as 
foilowsl 

Offset 

X'OO' 
X'OI' 
X'02' 

X'04' 
X'OS' 
X'OC' 
X'IO' 
X'14' 
X'IS' 
X'lC' 
X'20' 
X'22' 
X'24' 
X'2S' 

RESUME data 

flag byte I Bit O=O,RESUME 
o 
flag by tel Bit O=l,lock obtained 

Bit 1=I,SRB obtained 
PSASUPER 
PSACSTK 
PSATOLD 
PSAAOLD 
input TCB address 
input ASCB address 
PSAHLHI 
home address space ID 
o 
ASCBTCBS 
address of SRB, or 0 

TCTL data 

flag byte I Bit O=I,TCTL 
SVTDACTV 
o 
PSASUPER 
PSACSTK 
PSATOLD 
PSAAOLD 
input TCB address 
SVTDSREQ 
ASCBSRQ 

SUSPEND/RESUME/TCTL ERROR CONDITIONS 

The SUSPEND, RESUME, and TCTL macros issue the X'070' completion 
code when an error condition exists, and abnormally terminate 
the program issuing the macro. 

Refer to System Codes for a description of code X'070' and 
specific reason codes in register 15. 
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CONTROL BLOCK OVERVIEW 

Due to the complexity of the control block overview for 
Supervisor Control, it has been divided into two sections. 
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SRBsl 

FLCCVT SVT [>1. I~ 
~P-S-A-SV-T--~------>~----~ 

SRBsl J I »SVRGSMQ r-> I. IJ 

X'IO' 

CVT 
-> 

l CSD 
Points to 
ASCB ~Icontains r--- dispatch-- ing queue 

toJ 

common 
data used ASVT 
by system - Points 

created 
address 
space 

ASCB 
.... > Represents -

SVTGSPL ---l 

r > SVTLSMQ -, L SRBsl 

>[:1J 

-:>(See Part 2) 
(of Figure 8) 

lGlobal SRBsl 
Dispatched before 
address space 

Local SRBsl 
Dispatched at the 
priority of an 
address space • 

address [-
spaces 
located in 
SQA 

L 

PCCAVT LCCAVT SRB S 
..... >1 > 

10-' . . > P01nts 
to 

[ 
PCCAs 

P01nts 
to CLCCAS Q] 

PCCAs 

> Contains 
> . f t· r-; 1n orma 10n -

for a 
physical E:ocessor 

PSA 
> 

r~S~T-
- - - - -
Points to 

1 FRR stacks 

LCCAs 
,-------. 

> Contains 
> . f tion -; 1n orma 

for a 
logical 
process 

I 

1- J- ---
-=-->0 

or 

- - -l 
>0 1 

>0 

I Normal Stack 
>0 1 

IIPart of the psJ>O >0 1 
I >c=J "'[ I 
1 Anyone of these FRR > 0 1 
stacks can be the current stack. L____ _ __________ .1 

The FRR stacks used by the 
control.program components 

Figure 4 (Part 1 of 2). Control Block Overview 
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(See Part 1) ASXB IQEs RQEs SRBs 
(of Figure 8)----> 0 0 0 

Extension ~> > > of ASCB. 
located in 
LSQA IQEs RQEs SRBs 

l, TCh~~r--IHSA_>O---, >0 

Contains Contains 
task saved status XSB 
related during inter- ->r-----.. 
info. ruptions of a Extended 

locally status 
locked task. block 

Figure 4 (Part 2 of 2). Control Block Overview 
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PROCESS FLOW 

The module flows for Supervisor Control are included in this 
section. Each figure contains the calling module or routine, 
the modules called, and the exit for each specific module. 
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/ " ( Program Check ) 
" / 

IEAVEPCO/IEAVEPC 

Program check 
interruption 
handler 

Route control 
depending on the -----> 
type of program 
check. 

To interrupted program 
(for monitor call. 
program event recording 
or page reclaim) 

or 

to dispatcher (IEAVEDSO) 
if SRB scheduled for PIE/ 
PICA processing or page 
exception requires I/O 

or 

to RTM for supervisor 
recovery. 
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IEAVETIH 

<:--------> Trace SLIH 
routine 

IEAVTPER 

<:--------> Program FLIH/ 
SLIP interface 
routine 

IEAVESPI 

< > SPIE/ESPIE 
routine 

Generalized 
<:--------> Trace 

Facility 

IARFP 

RSM module to 
<----------> process page or 

segment fault. 

IEAVTRTM 

"-------> 
CALLRTM 

Figure s. Program Check Interruption Handlers 
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/ , 
(SVC interruption) , / 

IEAVESVC 

SVC interruption 
handler 

! 
SVC routine 

or 

Extended SVC routine 

IEAVTRTM 
error 

-----------> For requestors 
that cannot 
issue SVCs. 

IEAVTEST 

<:-----> TESTAUTH 

IEAVELK 

<:---------> Spin lock 
manager 

IEAVESLK 

<:------> Suspend lock 
manager 

Figure 6. SVC Interruption Handler Process Flow 
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RESTART interruption (RESTART 
initiated via operator's console, 
RESTART SlOP instruction) IEAVERO 
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r_------I--------~<J>r_R-e-s-t-a-r-t--F-LI-H----~ /1 . DATOFF routine 
V 

IEAVERES 
IEAVEREX 

RESTART 
interruption 
handler 

To program that 
was processing 
at time of RESTART 

< 
Restart inter-

> ruption handler < 
extension 

~ 
IEAVTRTM 

RTM routine 

IEAVESAR 

> Supervisor 
analysis routine 

IEAVELCR 

< > Low storage 

<L> r-r_e_f_r_e_s_h __ r_ou_t_i_n_e~ 
IEAVELKR 

Spin lock 
repair routine 

A 

~ 
IEAVESLR 

Suspend lock 
repair routine 

IEAVEVRR 
L..-________________ > ASVT / AFT 

veri fication/ 
reconstruction 
routine 

Figure 7. RESTART Interruption Handler Process Flow 
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/ , 
(I/O interruption) , / 

IEAVEIO 

I/O interruption 
10SVSLIH 

handler <:----------> I/O supervisor 

Accumulate 
processor wait 
time if coming 
from wait state. 

For interrupted 
TCB only. 

v 
To interrupted program 
(if executing under SRB 
or if non-preemptive) 

or 

to dispatcher (IEAVEDSO) 
at one of the FLIH entry 
points. 

Figure 8. I/O Interruption Handler Process Flow 
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/ " (External interruption) , 
1/ I 

V 

IEAVEEXT 

External 
interruption 
handler 

Accumulate 
processor wai t 
time if coming 
out of wait 
state. 

'/ 

To interrupted program 
(if executing under 
SRB, in a valid spin, 
interrupt was an EMS, or 
in non-preemptive mode) 

or 

to dispatcher et one 
of the FLIH entry points 

<-> 

or 

<-> 

IEAVEXS 

External 
(RPSGNL> 

IEAVEES 

"Restricted Materials of IBM" 
Licensed Materials - Property of IBM 

cell 

>See IPC module flows 

Emergency signal 
(RISGNL> 

Figure 9. External Interruption Handler Process Flow 
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Emergency signal (RISGNL) 
/ , 

(Request for signal) , / 

A 
1 via RISGNL 
V 

IEAVERI 

Emergency signal 
processing 

A 

~ 
IEAVESGP 

SIGP issuer 

1/1 External interruption 
V 

IEAVEEXT 

External 
interruption 
handler (running 
on the signalled 
processor) 

A 

~ 
IEAVEES 

Process the 
emergency signal 
(parallel or <:----------> Routine specified 
serial request). by requestor. 

Figure 10. Interprocessor Communication (IPC) Remote Immediate Signal Process Flow 
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Emergency call (RPSGNL) 
/ , 

( Request for call ) , / 
A 
I via RPSGNL 
V 

IEAVERP 

External call 
processing 

A 

~ 
IEAVEDR 

SIGP issuer 

1/1 External interruption 
V 

IEAVEEXT 

External 
interruption 
handler (running 
on the signalled 
processor) 

A 

~ 
IEAVEXS 

Process the 
external call. 

,.---> 

or 

> 

or 

> 

Depending on the <--> or 
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IEAVEMS3 
in IEAVEMSD 

MEMSWT 

IEAVQCK 
in IEAVRTIO 

RQCHECK 

AHLSTCLS 
in AHLMCIH 

GTF 

type of external IGFPEX12 
call, invoke in IGFPEXll 
subroutines or 
process the > MODE 
SWITCH option 
inline. 

Figure 11. Interprocessor Communication (IPC) Remote Pendab1e Signal Process Flow 
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CALLER 

Issuer of CIRB 
macro. 

or 

via CIRB 
-----> 

IEAVEFOO 

Stage I 
(Create IRB). 

Data management 
or supervisor 
routine. 

~> 
< ________ --.11 For BR entry 

I For CIRB entry 

v ------, 
IEAVEEXP 

Exit prolog 

<--------------------------------~IBR 
IEAVEEE2 

1..-_______ --.1 <-----> t---------t 
Stage 2 (Add 
IQE, RQE, or SRB 
to queue.) 

The dispatcher receives control following 
- - - - - - an interruption or a specific request for 

dispatching. See Dispatcher and Scheduler 
process flow in DISP. 

v 
IEAVEDSO 

DISPATCHER 

D~spatch the 
asynchronous 
exit. 

V 
! 

Execute the 
asynchronous exit 

IEAVEEEO 

<------> Stage 3 
(Complete sched
uling of the 
asynchronous 
request) • 

For stage 3 recovery, 
see Supervisor Control 
Recovery Process Flow 

Figure 12. Exit Effectors for Asynchronous Exits Process Flow 
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PURGEDQ 
(cancel SRBs) 

/ , 
( Issuer of PURGEDQ ) , / 

~ via PURGEDQ macro 

IEAVEPDO 

Invalid param
eters 

Unrecoverable 
error. 

/ , 
- - - - - >( ABEND ) , / 

IEAVESETS 

<-----> Stop SRB •• 
Start SRBs. 

RMTR to cle.n up 
SRBs. Address 

<-----> of RMTR is in 
field SRBRMTR. 

- - - > lEAVTRTI 

Se. proc ... 
flow 

Figure 13. PURGEDQ Process Flow 
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1---) 

lEAVEPDR 

PURGEDQ 
r ecovery 

~ /--, 
( ABEND ) ,--/ 

-> 

< 
< .-

lEAVE 

SCHED 
recov 

IEAVS 

SCR 

UlE 
ery 

ETS 

> Start SR Bs that 
have been stop
ped in the 
mainline. 
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/ , 
( CAllER ) , / 

via a SETLOCK macro for a spin-type lock 

IEAVELK 

Obtaining a lack. 

If the caller 
violates locking 
hierarchy. 

If the lock 
request is 
conditional ancV 
or the lock is 
obtained. 

If a spin lock 
cannot be 
obtained, check 
for ACR process-
ing. 

If ACR condition 
exists 

If a spin lock 
cannot be 
obtained after 
an excessive 
amount of time, 
notify the 
operator. 

Releasing a lack. 

If the lock is 
not held. 

Clear current 
locks held 
ownership bit. 
Set lockword to 
zero. 

~ 
/ , 

( CALLER ) , / 

ABEND X'073' 

/ , 
>( CALLER ) , / 

IEAVTRTM 
< > 

RTM 
module 

IEEVEXSN 

< > Excessive s 
notificatio 
routine 

/ , 
>( CALLER ) , / 

Figure 14. Spin Lock Manager Process Flow 
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/ , 
( CALLER ) , / 
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1/1 via a SETLOCK macro for a suspend lock 
V 

IEAVSlK 

Obtaining a lack. 

If the caller 
violates locking 
hierarchy. 

If the lock 
request is 
conditional and/ 
or the lock is 
obtained. 

If a suspend lock 
cannot be obtain-
ed, suspend the 
requestor on the 
lock's suspend 
queue. 

Releasing a lack. 

If the caller 
violates locking 
hierarchy. 

If there is a 
pending STATUS 
request to stop 
a suspended CMl 
requestor, mark 
that task non-
dispatchable. 

Make the routines 
on the lock's 
suspend queue 
dispatchable. 

~ 
/ , 

( CALLER ) , / 

ABEND X'D73' 

/-, 
>(CALLER) ,-/ 

I IEAVESRT 
<-> 

STOP/RESET 
service routine 

ABEND X'D73' 

IEAVSETS 
< > 

(at IGC07904) 
STATUS routine 

IEAVESCO 

< > SCHEDULE 
service routine 

Figure IS. Suspend Lock Manager Process Flow 

I 

IEAVTRTl 

> Sea process 
flow 

IEAVTRTl 

> Sea process 
flow 

<-> 

IEAVEMSO 

Memory 
switch 
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Error in the 
supervisor routine 

1/1 
V 

IEAVTRTl 

Recovery termin
ation management 

FRR is on stack. 

I 
n , / 
V 

Repair routines 
r-------- - - - -, 

IEAVELCR 

Low storage 

IEAVESAR IEAVELKR 
1 

.--_______ ---, <J> rr_e_f_r_e_s_h_r_o_u_t_1_. n_e---, 

Spin lock 
repair routine 

<--> Supervisor 
1 analysis routine 

I 

I 

< > 
< 

A 

~ 
IEAVELKR 

Spin lock 
repair routine 

IEAVEVRR 

> ASVT/AFT 
verification/ 
reconstruction 
routine 

L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

General recovery service routine 
r - - - - - - - - - - - - - -

r--------~ IEAVESAR 

Supervisor 
analysis routine 

IEAVELKR 

Spin lock 
repair routine 

-------, 
IEAVEADV 

Address 
veri fication 

L ----------------' 

Functional recovery 
<---> routine for a super

visor function 

fS;e individual supervisor 
~nctions' recovery routines 

Figure 16 (Part 1 of 2). Supervisor Control Recovery Process Flow 
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n , / 

I 
FRR is last on 
super stack. 

No FRRs on stack. 

Depending on the 
type of recovery 
indicated, invoke 
appropriate 
recovery routine, 
via retry address 
speci fi ed by 
IEAVESPR. 

<---> 

> 

or 

> 

or 

<-> > 

or 

> 

or 

> 

IEAVESPR 

Supervisor FRR 

Set indicator for 
type of recovery 
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See the Dispatcher 
process flow in DISP 

IEAVEDSR 

and return <:------> Dispatcher < 
recovery routine 

For dispatcher 

L.,r_e_c_o_v_e_r_y_,_t_h_1_" s_---' <L> t---------I FRR must retry. 
IEAVETCl 

(at IEAVETCR) 

IEAVESVR 

SVC FLIH -> 
recovery 

IEAVEIOR 

I/O FlIH 
recovery 

IEAVERER 

RESTART FlIH 
recovery 

IEAVEEIR 

IEAVEE2R 

IEAVEE3R 

External FLIH 
recovery 

IEAVEPCR 

Program check 

TCTl recovery 

> 

or 

> 

> /---, 
( ABEND ) 

IEAVEEER 

Stage 3 exit 
effector 
recovery 

IEAVESCR 

SCHEDULE 
recovery 

->[>'-/ 

~------------~ >(/-A-B-EN-D--t-a-s-k--t-h-a~t') FlIH recovery 

( issued SPIE ) , / 

Figure 16 (Part 2 of 2). Supervisor Control Recovery Process Flow 
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Executing on the signalling processor 
/ , 

( Enter ) , / 

Executing on the signalled processor 

IEAVEBBR 
r-

Repeat the following 
loop for each online 
processor in the 
tightly coupled 
multiprocessing 
configuration. 

• Issue a serial 
RISGNL macro to 
the processor. 

• Spin until not-
ified that the 
receiving routine 
has completed on 
the signalled 
processor. 

• If the bind break 
function was not 
successfully com-
pleted, reissue 
the RISGNL macro 
to the same 
processor (repeat 
the loop). 

. - - - - - - - - - - -
Receiving routine 
entry point. < 

IEAVEBB2 

Determine if the 
emergency signal 
occurred while the 
signalled processor 
was in a window 
spin. 

L_ - - - - - - - - - - - 1 

-------
Emergency sig 
external inte , , , , 

nal (EMS) 
rrupt 

, 

lEA 

> Give c 
the re 
routin 
fied 0 
RISGNL 

Reissu 
from i 

Return 
IEAVEE 

VEES 

ontrol to 
ceiving 
e speci
n the 

macro. 

e IEAVEBBR 
t spin. 

to 
XT. 

< 

-----, 
IEAVEEXT 

Save (among other 
information cross 
memory control 
registers 3 and 4. 

> Call IEAVEES to 
handle interrupt. 

Issue a CMSET RESET 
macro to force each 
processor to check 
if its cross memory 
environment is 
still valid, and to 
reload its cross 
memory control 
registers. 

! 
/ , 

( Exit to the ) 
(interrupted program) , / 

~ L_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
/ , 

( Exit to Caller ) , / 

Figure 17. Bind Break Process Flow 
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METHOD OF OPERATION 

.. 
L--_> 
----. 

i 
.( 2 

This section contains method of operation diagrams. The diagrams use 
either hipo format or prologue format. The following 
figure shows the symbols used in hipo format 
method-of-operation diagrams. 
The relative size and the order of fields in control block 
illustrations do not always represent the actual size and format 
of the control block. 

Key to Symbols Used In Iotethod-of-operatlon Diagrams 

Primary processing - indicates major funtional flow. 

Secondary processing - Indicates functional flow 
within 0 diagram. 

Data movement, modification, or use. 

Data reference -- indicates the testinIJ or reading 
of a data area to determine the 
course of subsequent processing. 

Pointer -- indicates that a data area contains the 
address of another data area. 

Indirect pointer -- indicates intermediate painters 
have been omitted. 

Connector - indicates that a diagram is 
continued on the next page. 

Figure 18. Symbols Used in Method of Operation Diagrams 

LY28-1765-0 ec) Copyright IBM Corp. 1987 Method of Operation SUP-45 



"Restricted Materials of IBM" 
Licensed Materials - property of IBM 

The prologue format diagrams contain detailed information that is 
broken down into four different headings. The four headings and the 
topics they document aree 

Module Description, which includese 

• Descriptive name 
• Function (of the entire module) 
• Entry point names, which includese 

Purpose (of the entry point) 
Linkage 
Callers 
Input 
Output 
Exit normal 
Exit error, if any 

• External references, which includesl 
Routines 
Data areas, if any 
Control blocks 

• Tables 
• Serialization 

Note that brief module descriptions are also included in the 
last volume of the System Logic Library (which includes 
module descriptions for all modules described in the System 
Logic Library). 

Module Operation, which includes. 

• Operation, which explains how the module performs its function. 
• Recovery operation, which explains how the module performs any 

recovery. 

Diagnostic aids, which provide information useful for 
debugging program problems; this includese 

• Entry point names 
• Messages 
• Abend codes 
• Wait state codes 
• Return codes for each entrY point. Within each entrY point, returr 

codes might be further categorized by exit-normal and exit-error. 
• Entry register contents for each entry point 
• Exit register contents for each entry point 

Logic Diagram, which illustrates the processing of the 
module, the input it uses, the output it produces, and the flow of 
control. Some modules do not have a logic diagram because the 
processing is sufficiently explained in the module description, the 
module operation, and the diagnostic aids sections. The following 
illustrates the graphic symbols and format used in the logic diagrams. 
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LOGICKEY - Key to the Logic Diagrams 

~llers 

c:> 
LOGICKEY 

SPqA r-------> 
-J ...-_--'" 

ISPQAAOQE SPQAEDQEI / 

SPQE 

r SPQENEXT SPQESPQA r
TCB 

I 

This paragraph describes Nh;at this module 
does. The SilJDe text appears under the 
FUNCTION heading on the Hodule Description 
page. 

~ NUmbered steps describe the 
processing at a high level. 

A. Lettered steps describe the processing 
at a lONer level. . 

~ Input and output fields. 

The control block acronyll or datil a.... na_ 
appears above the input and output boxes, 
and the field nallles appear Nithin the 
boxes. A dotted arrOM lleans the datil is 
refereneecit a solid .rrOM IIHnS the data i. 
-odified. 

Calls an external routine 
passing the parameter TROB. 

/~'...-------------------~ '.--./ ITllFeR 

TROB 

FQ;l Calls an internal subroutine 
~ (at the step indicated) 

raS~ing two parameters. 
/ , 
'r--"'1/ SUBRO\ITN: 1l 

EFHSGl . 
TFWAP.HS6 

EAECB 'r---------> los I 
rIE-A-ER-I-~--------~I-; ) 

Issues a macro instruct, .. " 
with these keywords. 
parameters, and options. 

ASCB 

L-__ -J,-~ 
CVT : 

L...ICVTBR __ ET __ ---'I-J 
TOB 

T08AASCB 

POST 

(EAERIt1WT 
RCO) ASCB( T08AASCB->ASCB) ERRET( tvTBRET) 

Branches to the internal 
label at the step indicated. 

t:>8RLABEL: 08 

STEP 01 

, ,SPqE 
r'1 / 

SPQENEXT 
SPQESPQA 
SPQETCB 
SPQESPID 
SPQEKEY 
SPQESHR 
SPQEOWN 

I.J 'SPQA 
/ 

SPQAFADQ 
SPQALADQ 
SPQAFEDQ 
SPQALEDQ 
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LOGICKEY - Key to the Logic Diagrams 

1!!1 Issues an svc. 
~----------------~ <----·>1 SVC TSOTeST I L-________________ ~ 

~> loal step 06 branches here. Exits 
by issuing a program call 
(PCl. BRLABEL 

callel"S 

.AR .. mR. ~> 
SECONDEP 

TROB THIS LINE I \ 
ItlAXLDlES ETPBOPTSr :" 

r=!)1 PC 

This is a secondary entry point. This 
paragraph describes the f\nCtion of this 
entry point. Four para .. tel"S are pa •• ed 
an input. 

TTE DOLABEL 1091 This is the beginning of an , ,------------> i tera t i ve DO group. 
TTEI19Z1 

1... ______ ....J A. Iterates this DO instruction at the 
specifed step nulllber. 

B. Leaves this DO 'instruction and 
branches to the step indicated. 

[!!] Returns to the call ing step 
outside of this module. 

~\I> lui This is an internal 
~ i.:.:J subroutine. 
SUBROU11f 

This paragraph describes the function 
of this subroutine. 

[!!] Returns to the calling step 
within this module. 

I 

10 

\ I 

STEP 07 
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Diagram SUP-I. Address Verification (lEA VEADV) (Part I of 2) 

Input 

Register 0 

LENGTH OF STORAGE RANGE 

Register 1 

I t SDWA 

Register 2 

I BEGINNING t STORAGE RANGE I 

From supervilOr 
routine 

Step 1 or 2 

1 Check If a storage check occurred. 

• If not. 

2 Insura tha SDWA atorage error 
range containa valid data. 

• Not valid . 

3 Notifv the caller when the input 
storage range Intarsects with the 
storage error range indicated in 
the SDWA. 

• Storage interllicu . 

4 Check for II page fault or legmen I 
exception bV loading the 
beginning address of tha range 
and the ending address of the 
range. 

• Successful load. 

• Unsuccessful load. 

To caller 

Output 

••• Step4 

••• Step4 

Register 15 

Return 8 

••• ~ To caller 

Register 15 

Return 0 

Register 15 

I Return 4 

r .... 
o 
m 
::::J 
III 
m 
a. = ::a 
3:10 
111111 
r+r+ 
10.., .., .... 
... ·0 
11Ir+ .... m 
ilia. 
13: 

111 
~r+ 
..,10 
0.., 
'0 .... 
10111 .., .... 
r+1II 
'<0 
o oft 
oft 

1004 
HtJI' 
tJl'3: 
3: = 



r
-< 
N 
00 
I ... ..... 

0-
Ut 
I 

o 

..... 
n ..... 
(") 
o 
~ ., 
~. 

10 
~ ,... 
1-1 
tIf 
3 
(") 
o ., 
'0 

... 
\Q 

00 ..... 

3 
CD ,... 
~ 
o 
A. 

o 
oil 

o 
'0 
CD 

Al ,... 
~. 

o 
:J 

en 
c 
'1J 
I 

Ut ... 

Diagram SUP·1. Address Verification (lEA VEADV) (Pait 2 of 2) 

Extended Dascrfptlon 

1 The address verification routine checks the SDWA 
flap for Indication of a storage check error. If 8 

storage check did not occur procaalng continues at ItaP 4. 

2 The error range validity II checked via the SDWA 
flagl. If It II not valid, proc8IIlng continues at 

Itep4. 

3 A check II made to 189 If tho Input storage range 
intersects with theltOragII error range indicated In 

the SDWA. If 10, retum II to thl! caller with 8 coda of 
8 in register 16. 

4 . The final tast il to check If thl! Indicated storage II 
In real storage by doing an LRA on tho beginning 

and ending eddr8ll8l. If not In storage, a retum code of 
411 returned to the caller In register 16. If It II In storage, 
a retum code of 0 II returned to the caller. 

Module 

IEAVEADV 

Label 
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Diagram SUP-2." Bind Break Semce Routine (lEA VEBBR) (part 1 of 6) , 

Input 

RegilterO Regllter 1 

I=~I I I 
18 

CDS 

CSDCPUAL 

CSDCPUOL 

CSDMASK 

ASID I 

Called by • module that has 
changed the croll memory 
"environment of an IKIdrllllP8CB 

31 

1 If requllltlld. mark a IPIIClfllld 
IKIdrea IP8CB invalid for crua 
memory accea. 

• If the Input ASID II not 
&IIlgned 

• If tha function code II 
Invalid 

2 Determlna If thare are Bnv 
online pl'OC8llOn In the 
system other than thll ana. 

• If not 

Retum 
to caller 

Ratum 
toealler 

Output 

ASCB aaoclated with the Input 

ASID 

ASCBASTE 

ASTEICMA (Invalld-for-croa
mamorv-accaa flag) 

Register 15 

I 8 

Register 15 

I 0 
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Diagram SUP-:2. Bind Break Sem.ce Routine (lEA VEBBR) (Part:2 of 6) 

Extended o-iptlon 

The bind break module (lEAVEBBRlls called In two 
,Ituetlons: 

• When a module changas tha CI'Oll memory environ
ment (the AX, LX, or L TI of an addreu apace, it calli 
IEAVEBBR to datermlne If the change made the 
CI'OII memory environment of any tlghtly-coupled 
online processor Invalid. If It did, the unit of work 
on that processor Is abended. If a prOClllllOr'. crall 
memory environment is It III valld,lEAVEBBR enauras 
that the processor's crall memory control registers 
contain current Information. 

• When an addreu apace can no longer be accessed 
ullng crall memory Instructions, or when an addrBII 
space that can be accassed In croll memory mode 
is being terminated, tha module hendling the Iituation 
caU, IEAVEBBR to lat the addrass space', Invalid· 
for·cross-memory-accass (ASTEICMAI flag, and to 
break"all active bindS to tha addrBSl sPace. If any 
tightly-coupled online prOCBllOr'. primary or 1IBC0ndary 
addreu space il tha same as tha address space that il 
no longer ace_ible, the unit of work on that proc:essor 
ilabended. 

At entry, register 0 contains a function code indicating 
which of tha above functions IEAVEBBR II to perform. 
If tha ASTEICMA flag II to be sat, register 11peclfies the 
target ASID. 

1 If the function code 114, IEAVEBBR sats to one the 
ASTEICMA flag aaociated with tha addrBIIlpac8 

identified in register 1. To locata the specified ASCB, 
IEAVEBBR calillEAVECMS at entry point IEAVLACB. 
If IEAVLACB datermlnes that the specified ASID II not 
aaigned, IEAVEBBR letS a return code of 8 and returns 
to the caller. 

If the function code II Invalid (neither 0 nor 41 
rEAVEBBR I8tI a ratum code of 4 and returns to tha 
caller. 

Module Label Extended Description 

2 If the current system configuration Includes onlV one 
online prOCBllor, there are no bind. to break and 

IEAVEBBR'. work II finished. IEAVEBBR sets a return 
code of zero and ratums to tha callar. 

" Module " Label 



~ Diagram SVP·2. Bind Break Senice Routine (lEA YEBBR) (Part 3 of 6) 
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Diagram SUP·2. Bind Break Service Routine (lEA VEBBR) (Part 4 of 6) 

EldIInded Description 

3 ,IEAVEBBR ensures that every t1ghtly-c:oupled online 
processor checks whether Its cross memory environment 

is still valid after the change, and. If nectlSlllry. updates Ita 
cross memory control registers to reflect the change, To 
do this, IEAVEBBR Issues a RISGNL SERIAL macro to 
each online processor except the one on which It Is exe
cuting. Tha macro triggers the following sequence of 
events. see the Bind Break Module Flow figure for a 
picture of thlll8 events • 

• An external interrupt occurs on tha signalled 
processor. 

• I EAVEBBR enters a spin loop on the signalling 
processor, and loops until the Interrupt handler clears 
the PCCAEMSI word Indicating that the receiving 
routine hes completed on the signalled processor. 

• The external interrupt FLiH (lEAVEEXT) gets 
control on the signalled processor and savas the 
processor's control registers 3 and' 4 (the primary 
and secondary ASI.Ds and tha AX value) in the PSA. 

• Because this is an emergency signal (EMS) Interrupt, 
IEAVEEXT gives control to the emergency lignal 
SLIH (lEAVEES), which gives control to the RISGNL 
receiving routine (lEAVEBB2In, IEAVEBBRI. 

• IEAVEBB2 determines whether the EMS interrupt 
occurred while the signalled processor was in a 
window spin, and sets the LCCABBRC field In the 
signalling processor's LCCA accordingly. IEAVEBBR 
USIII this field later to determlna whether the bind 
break function was completed successfully. (Binds 
cannot be broken when the signalled processor Is In 
a window spin.) 

• When the signalled processor is not in a window spin, 
IEAVEBB2 also Issues a precautlonaryCMSET,SET 
macro, which sata the primary and secondary ASID 
to tha home ASID. The CMSET SET mecro Is neces
sary because IEAVEES Informs the signalling proces· 
sor to resume executing before It returns control to 
IEAVEEXT, which then performs the bind break 
function. The CMSET macro ensures thet the signal
ling processor's cross memory environment is valid 
between now and the time IEAVEEXT actually 
performs the bind break operation. 

Module Label Extended Description 

3 (continued) 

• IEAVEBB2 returns to IEAVEES, which releases the 
signalling processor from itllpln by dearing the 
PCCAEMSI word In the signalling processor'. PCCA. 
I EAVEES then returnlto IEAVEEXT. Thus, 
IEAVEBBR resumes executing on the signalling 
processor while IEAVEEXT completes the bind break 
'function on the signalled processor. The next step 
(step 41 describes what IEAVEBBR does whan It 
resumlll executing. Tha next bullets dlllCrlbe how 
IEAVEEXT completes tha bind break function • 

• If the slgnelled processor was In a window spin when 
the interrupt occurred, IEAVEEXT returns to the 
Interrupted program. It cannot complete the bind 
break function. 

• If the signalled processor was not In a window spin 
when the Interrupt occurred, IEAVEEXT Issues a 
CMSET RESET,CHKAUTH=-(YESI macro. The 
CMSET service routine (lEAVECMSI first checks 
whether the signalled processor'. primary and second
ary ASID. can stili be accessed using crOA memory 
Instruction •• and whether they can access each other. 
If they can, IEAVECMS reloads the signalled proCM
sor's cross memory control registers. This ensures 
that, If applicable, the signalled processor picks up 
the cross memory change that triggered the call to 
IEAVEBBR. Note that the CMSET RESET Is done 
on ell eligible online processors, even though the 
processor might not have an ectlve bind to the add rOIl 
spece whose cross memory environment chenged 
(neither Its primary nor secondary address space II 
the same as the changed address spacel. In this 
Instance, the CMSET RESET mecro resets, but does 
not change, the control register values. 

If the processor'. cross memory environment Is not 
wild after the change, IEAVECMS terminates the unit 
of work in progress by Issuing ABEND X'068' with 
the appropriate reason code. 

• IEAVEEXT returns to the interrupted unit of work. 

Module Label 
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~ Diagram SUP-2. Bind Break Service Routine (lEA VEBBR) (Part 5 of 6) 
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Process 

4 Determine whether the bind break 
function completed IUCC8IIfully. 

• 'f not, repeet step 3 on the 
same processor • 

5 Determine If any processors remain 
to be signalled. 

• If 10, repeat step 3 on the next 
processor • 

• 'f not, set 8 return code of zero. 

Entry point IEAVEBB21the receiving 
routine that gets control on the lignalted 
proaeaor after the mainline ligna" the· 
processor): 

6 Determine If the Ilgnallnterrupt 
occurred while tha signalled proC8lSOr 
wa In 8 window IPln. 

step 3· 

SteP 3 

Return 
to caller 

Caller 

Output 

Register 15 

I 0 

Signalling processor's LCCA 

I LCCABBRC 
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Diagram SUP·2. Bind Break Service Routine (lEA VEBBR) (Part 6 of 6) 

E~ o.crtptlan 

4 IEAVEBBR checks the LCCABBRC fIeld to determine 
whether the Interrupt occurred while the slgnelled 

processor was in a window spin. If It did not, IEAVEBBR 
assumes that the bind break function completed IUC' 

cessfully and continues processIng at the next Step. 

If the signalled processor was In a window spIn, 
IEAVEBBR adds one to the number of unsuccessful 
signal attempts and reissues the RISGNL macro to the 
same processor. When the number of attempts made 
exceeds a specified limit, IEAVEBBR calla the excessive 
spin notification routine: (lEEVEXSNI to Issue message 
IEE331A. IEAVEBBR then resets the spin count and 
continues signalling the processor. 

6 I EAVEBBR looks for another onllna processor to 
signal. If there Is one, IEAVEBBR repaets step 3 

for that processor. Attar all tha online processors have 
been signalled, IEAVEBBR letl a return code of zero and 
returns to the caller. 

6 IEAVEBB2'. procealng Is desc:ribed In step 3. 

Recovery PrOClllllng: 

IEAVEBBR does not establish Its own recovery envir
onment. If an error occurs whlla I EAVEBBR Is execu
ting, the caller's recovery routine receives control. 

·Module Label 
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Diagram SUP-3. Control Block Verification Routine (lEA VECBV) (Part 1 of 10) 

Input 

Register 2 

1 POTENTIAL ASCB t 

Process 

IEAVECAS ENTRY: 
CURRENT ASCB 
VERIFICATION CHECKS 

1 Verify the ASCB storage il 
referenceable. 

• . Not referenc:eable. 

2 Verify that the ASID II less than or 
equal to the maximum. 

• Invalid. 

3 When the ASID is not zero, verify that 
the input ASCB address matches the 
address found bV Induing into the ASVT. 

Verify 
address 

To caller 

To caller 

Output 

Register 16 

1 Return 4 

Regllter16 

1 Return 8 

Register 16 

• Invalid. ==:::=======::::~ 'I Return 8 

4 When the ASID il zero tha input 
address must match the address of "WAIT 
ASCB". 

• No match. 

5 Verify that the ASCB contains a 
valid ~cronvm. 

• Invalid. 

To caller 

Register 16 

I 'Return 8 

To celler 

Register 16 

,I Return 4 

To caller 



r
oo( 
N 
00 
I .... ..... 

0\ 
UI 
I 

o 

n 
o 

~ , ... 
IQ ;r .... 
tool 
til 
3: 

n 
o , 
"a 

.... 
\0 
00 ..... 

3: 
ID .... 
J 
o 
0.. 

o 
-II 

o 
"a 
ID 

aJ .... ... 
o 
::2 

en 
c: 
." 
I 

UI 
\0 

Diagram SUP-3. Control Block Verification Routine (lEA VEeBy) (Part 2 of 10) 

Extended DelCripdon 

This module will determine whether an input address is 
the address of a valid 1) current ASCB, 2) general ASCB, 
3) SRB,4) TCB,or5) STCB. 

1-5. For current ASCB verification (lEAVECASI. 
the Input addfeu must pall the following 

criteria: 

• Addressable potential ASCS Itorage. 

• ASIO ~ maximum. 

• When the ASIO ,. 0, the Input addrell matches the 
addrell found by Indexing Into the ASVT • 

• When the ASIO ~ 0, the input addreu must match 
the addrell of 'WAil' ASCS". 

• Valid acronym CASCS). 

• Addressable and valid SRS addrell on SPL. 

• Addrossahle ASXS • 

• ASXS mUlt have a valid acr~ym, an eddreaabla I HSA, 
and an addrauable local work/lllMl area vector table . 

A return coda of 0 Indled81 a vatld control block. 

A return code of 4 Indlcat81 a control block contalnl 
bad information. 

A return coda of 8 indlcat81 not 8 CORtrol block. 
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~ Diagram SUP·3. Control Block Verification Routine (lEA VEeBy) (Part 3 of 10) 
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6 Verify that the SRB on the SPL 
II addressable 

• Not addreaable. 

7 Verify that tha ASXB II 
addressable • 

• Not addressable. 

8 Verify that the ASXB contalnl 
\l8l1d acronym. 

• In\l8l1d. 

9 Verify that the IHSA II 
IIddreaable. 

• Not addressable. 

Verify 
address 

Verify 
addr81S 

Verify 
addr81S 

To caller 

Output 

Register 15 

Retum4 

Register 15 

Retum4 

Register 15 

Return 4 

Register 15 

Retum4 
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Diagram SUP-3. Control Block Verification Routine (lEA VECBV) (Part 4 of 10) 

Extended DlllCllptlon 

6-9 For current ASeB verification (lEAVECASI, 
the Input addrllll must pan the following 

criteria: 

• Addressable potentlel ASeB storage. 

• ASIO S maximum. 

• When the ASIO '# 0, the Input address matches the 
address found by Indexing into the ASVT • 

• When the ASIO .. 0, the Input address must match the 
address of ''WAIT ASCB". 

• Valid acronym IASCBI. 

• Addraable and valid SRB addrau on SPL. 

• Addrllllllble ASXB. 

• ASXB must have a valid acronym, an addressable IHSA, 
and an addressable local work/save area vector table • 

A return code of 0 Indlcatel a valid control block • 

A return coda of 4 Indicate. e control block conteln • 
bad Information. 

A return code of 8 Indicates not a control block. 

Module LIbel 
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Process 

10 Verify that the local workJl81I8 area 
vector tabla II addressable. 

• Not addr8llBbie. 

• Addressable . 

IEAVEGAS ENTRY: 
General ASCa Verification 

11 Verify that tha potential ASCB 
storage II addl1lll8ble; the ASID < 
maximum; when the ASID Is not
zero, the Input ASCB eddrell 
matches that found by Indexing Into 
the ASVT; and when the ASID Is 
zero, the Input ASCB matchas 
the address of the WAIT ASCB. 

• Failure on any tBlt. 

12 Varlfy that the ASCB acronym II 
present. 

• No acronym. 

13 Verify that the SRB address 
on the SPL I. eddl'8llBbe. 

• Not addressable • 

Varlfy 
address 

To caller 

Verify 
address 

Output 

Regiller 15 

J Retum4 

I Return 0 

Regllter 15 

I Return 8 

Ragiller 15 

I Raturn4 

Regiller 15 

I Raturn4 
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Diagram SUP·3. Control Block Verification Routine (lEA VECBV) (Part 6 of 10) 

Extendad Description 

10 ASXB mult have a merencaablelocal work/l8V8 
area vector tabla. 

A return code of 0 indicates a valid control block. 

A return code of 4 IndlcatBI a control block contain. 
bad information. 

11.13 For ganeral ASCB verification (lEAVEGASI. 
the Input addrell mUit pall the flrlt Ilx 

criteria listed under the current ASCB verification. The 
return codes Indicate the lime conditlonl. 

Module 
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Diagram SUP-3. Control Block Verification Routine (lEA VECBV) (Part 7 of 10) 

Process 

IEAVESRB ENTRY: 
SRB Verification Routine 

14 Verify the SRB Is referenceabla. 

• Not referenceable. 

16 Verify that thll ASCB pointer 
associated with tha SRB II valid. 

• Invalid. 

16 Verify that the IaV8 erea II 

available. 

• No IaV8 arae. 

17 When tha save area address Is not zero, 
tha addrOll of the resource manager 
routine mun ba that of the resource 
manager fer the suspended SRB's. 

• Invalid addresl . 

Output 

Verify 
address 

Reglner 16 

Retum4 

To caller 

Reglner 16 

Retum4 

Register 16 

Return 4 

To caller 

Register 16 

Return 4 

To caller 
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Diagram SUP-3. Control Block Verification Routine (lEA VEeBV) (Part 8 of 10) 

14-17 For SRB verification, the following a-Iterla 
mustbamet: 

• ReferenceabJe SRB storage. 

• Valid ASCB pointer. 

• Valid IBve area data. 

• When the save erea addreSs '" 0, the address of the 
resource manager routine must be thet of the resource 
manager for suspended SRB'I • 

• When the save address" 0, the routine entry point 
addr .. must be !,!on-mro • 

Return codes indicate the same conditions 81 Indicated 
undar current ASCB verification. 
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Diagram SUP-3. Control Block Verification Routine (lEA VECBV) (Part 9 of 10) 

Input Process 

IEAVETCB ENTRY: 
TCB Verification 

18 Verify that the TCB addl'8lll1 
rafanmcsabll. 

• Not rafenmceable. 

19 Verify that the lad 4 bib of the 
lIorage protect kay are zero. 

• Not zero. 

20 Verify a velld Tca acronym. 

• Invalid. 

21 Verify that the AOSI2 common extension 
pointer II valid end that the RB illn fixed 
Itor •• 

• Any failure. 

22 Verify that the STCB pointer 
is valid and that the STCB is 
referenceable and has a valid 
acronym. 

• Any failure 

Verify 
eddreII 

To caller 

To caller 

•• *~Tocaller 

Output 

RetlltIIr 16 

I Return 8 

RUIIliter 16 

I Return 8 

Regllter 16 

I Return 4 

Register 16 

I Return +4 

Register 15 

Return +4 



r
-< 
N 
OD 
I ... .... 

0. 

'" I 
a 

n 
o 
~ .., ... 
UI 
~ 
rfo 

tot 
at 
3: 

n 
o .., 
" . 

3: 
CD 
rfo 
~ 
o 
C1. 

o .... 
Q 

" CD 

il 
rfo .. 
o 
:::II 

en 
c 
." 
I 
~ .... 

Diagram SUP-3. Control Block Verification Routine (lEA VECBV) (Part 10 of 10) 

18-22 For TCB verification, the following criteria 
must be met: 

• Referenceable potential TCB storage. 

• Last 4 bits of the storage protect key must be zero. 

• Valid acronym. 

• Valid AOS/2 common extension pointer • 

• Current RB In fixed storage. 

• Valid STCB must axlt. 

Return codes ere the Hme as for the current ASCB 
verification routine. 
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Diagram SUP-4, CMSET, LOCASCB"and CALWISP Macro Service Routine (lEA VECMS) (Part 1 of 8) 

Branched to 

Input 

Register 0 

f Cross memory save area or 0 

Register 1 

~~A I t ASCB of target address space I 
o 1) 

~ASCB 

ASCBASID 

( 

ASCBASTE 

ASTE 

ASTEICMA (cross memory 
access validity indicator) 

ASTEAX (authorization 
index) 

ASTESTO (segment table 
designator) 

ASTE L TO (lin kage table 
indicator) 

from the 
CMSETSET 
macro 

Entry point: IEAVCMS1 

1 If the caller provided a 
cross memory save area, 
save current control 
registers 3 and 4, 

2 Determine if the service 
can be performed, 

• If not valid for cross 
memory access 

• If invalid ASCB address 
is input 

3 Establish primary and 
secondary addressability 
to the specified eddress 
space. 

Return 
to celler 

Output 

Register 0 

I 

Register 16 

4 

ABEND 
X '058' 

Register 16 

o 

Control Registers 

CRl 

CR3 

CR4 

CR5 

CR7 

-lII Caller'llBve area 

Control register 3 
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Diagram SUP4. CMSET, LOCASCB, and CALLDISP Macro Service Routine (lEA VECMS) (Part 2 of 8) 

Extended D.,lptIan 

When any of tha following macros II Issued, IEAVECMS 
racelvat control to perform the requeated service. 

• CMSETSET 

• CMSET RESET with authorization checking 

• CMSET RESET without authorization checking 

• CMSET SSARTO 

• CMSET SSARBACK 

• LOCASCB 

• . CALLDISP (specifying tha BRANCH"'YES option). 

Eech mecro has It I own antry point and II dascrlbad sepa
rataly In this diagram. 

CMSET SET proc:!IIIIng: 

The CMSET SET servlca routine establlshea an Input ASCB 
III both the caller'. primary and secondary eddl'llSlspace. 
The caller specifies whether IEAVECMS Is to perform the 
servlca unconditionally or only when the Input ASCB can 
be accaaed In croll rnamory mode. 

1 If the caller provided e croll memory _ area, 
IEAVECMS IBVBI currant crOll memory control regil

ters 3 and 4 In the callar'. IBVII arae. 

2 If the caller requ8ltlld that IEAVECMS perform tha 
service only If the Input ASCB can be accaaed in croll 

memory mode, IEAVECMS checks the InV8lld-for~roll
memory«C8lllndlcator (the ASTEICMA field) In the 
Input ASCa'. ASTE. If It !slat to 1, IEAVECMS l8tIa 
return code of 4 and return. to the caller. 
If the Input ASCB address is not a valid ASCB, I EAVECMS 
.Issues an ABEND with an X'OSS' complatlon code and an 
X'28' reason code in raginer 15. 

3 When the request can be performed, IEAVECMS 
establilhes primary and secondary eddreaability to 

tha specified ASCB by changing the prOC8llOr'. Croll mem
ory control registers. To do thl., I EAVECMS: 

Module Label 

IEAVECMS I EAVCMS 1 

Extanded Description 

• Loads the ASID of the spaclflad address sPace Into 
control register 3. This establishes Ita the secondary 
ASID. In the process, the PSW kay-mask contelned 
In the high order bits of control ragister 3 Is set to zero· 

• Loads the ASID of the specified addr8Slspaca and the 
callar'. authorization Index (AX) Into control raglster 4. 
This sets the new PASID and AX. 

• Loads the caller's linkage table designator (LTD) Into 
control raglster 5, primary segmant table designator 
(STD) Into control register " end secondary STD Into 
control register 7. 

I EAVECMS raturns to tho caller with a raturn code of O • 
This Indicates that the specified address spece is now the 
PASID and SASID. 

Module Libel 
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Diagram SUP-4. CMSET, IDCASCB, and CALLDISP Macro Strvice Reoutine (lEA VECMS) (Part 3 of 8) 

Branched to 
from the 

Input CMSETRESET Process 
~~--------------------__ ~CHKAurHa r-----------~----------~ 

R 1lter0 II 

I 

ASC8: 

ASCBASID 

ASCBSSJS 
(IobltllP 
termination 
flag) 

ASCBASTE I 

.... XMSAVE 

"AVCR3 

SAVPKP,t 

SAVSA$ID 

~VCR4" 

SAVAX 

SAVPASJD 

lIII ASTE 

ASTEICMA 

ASTEAX 

ASTESTD 

AS1'ESSBT 

ASTESSEM 

ASTELTD 

vESmaciv 

8ranchedto 
fromtha 
CMSETRESET 
CHKAUTH
NO macro 

Entry point: IEAVCMR1 

4 Datarmlne If the Input 
primary and sacondary 
addl'8lltp8C81 can be 
8CC8II8d UIIng Croll 
memory Inltl'UCtionI, and 
are ..,thorlzed to referenca 
eachothar. 

.• "I'Dt 

6' Restore tfui prevlouslV 
existing CIOII memorY 

. 1t8t8. 

~ntry P!lint: IE~VCMRZ' 

6' Restore the previously 
exlatlng crOll memory 
state if primary and 
sacondary address 
spaces exist. 

• If not. 

ABEND X'O&8' 

Control Registers 

CR1 

CA3 

CM 

CRS 

CR7 

ABEND X '068' 

"" 

) 

~ 

Register 1& 

IR_neade 

Croll 
memorY 
control 
reglsten 

Register 115 

RlGIOnCode 
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'Diagram SUP-4. CMSET, LOCASCB, and CALLDISP Macro Service Routine (lEA VECMS) (par( 4 of 8) 
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EIdIndId DescriptIon 

·CMSET RESET proGIIIInt: 

The CMSET RESET aervlc:e routine I'8ItOrea e prevloully 
exlatlntl cro. memory environment. At entry, register 0 
points to • I8V'IIIr88 containing the c:roa memory ItBtuI to 
be restored • 

4 When tM..iIer IP'Cffiad the CHKAUTH-YES 
option, lEA VECMS determines If the Input primary 

and 18Cqnct.v add.". IfI8C8I meat the following conditions: 

o Both addl'1lSl spaces can currently be acoassed In crOll 
memory mode 

• The job ItBp task In neither add.". space hOI termI
nated 

• Both ASID, are 8IIlgned 

• The addrea IP8C8I are authorized to referenca each 
other 

If any of tf1eu condition, It no~ IIItllfted, IEAVECMS 
taulll ABEND X'068' with • unique raaon code. (Sse Sy,. 
ftrm "".",. and SyI't8m Coda for 1ha specific reason ' 
coded 

6 When the praceaor'. croa memory environment can 
be restored, IEAVECMS leafs: 

• The primary -.nent 1Bb1e designator (STD) Into con
trol raglltBr 1 

• The IIJeOndery ASID Into control register 3 

• The primary ASID and .. thorlzatlon Index Into control 
raglltBr4 

3: 
CD • The linkage tabla designator Into control reglltBr Ii .... 
g • The I8COndary STD Into control raglltBr 7 
Q. 

o 
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o 

" CD , 
ID .... .... 
o 
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en 
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6 When the CMSET RESET macro Is Issued and no 
authorization check is requ8lted, IEAVECMS restores 

the previously existing cross memory environment as de
scribed in step 5 if the Input primary and secondary addrass 
spaces are currently assigned. If the address spaces do 
not exist,lEAVECMS Issues ABEND X'058' with a unique 
reason code. (Sao System MSSII8ges and System Codss for 
the specific reason codes.) 

Modul. Label. 

IEAVCMR1 

IEAVCMR2 

o 
~ 
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Diagram SUP-4. CMSET, LOCASCB, and CALLDISP Macro Service Routine (lEA VECMS) (part 5 of 8) 

Input 

Register 1 

I 'ASCB of target address space 

Asce I ~"P", SASIO', AST' 

I=::A=S=C=BA=S=T=E::::::jr I ASTESTO I 

Register 1 

I Token 

ASTE for the caller's PASIO 

I ASTE for the 
ASTEAX : input SASIO I ASTESTO 

Register 1 

I I ASIO I 
16 31 

PSA ASVT 

ASVTMAXU 
(maximum ASIO) 

ASVTENTY ( tASCB) 

Branched to 
from the CMSET 
SSARTO Process 

Branched to 
from the 
LOCASCB 
macro 

Entry point: IEAVCMST 

7 If valid ASCB address is input, 
set secondary ASIO to 
the specified address space 
and put the caller into 
secondary addressing mode. 

Control Registers 

Entry point: IEAVCMSB 

8 If the caller's token 
contains a currently 
valid secondary ASIO, 
reset the secondary 
ASIO and addressing 
mode specified by the 
token. 

if not a valid ASCB 

If not valid 

Entry point: IEAVLACB 

9 Locate the address of the 
ASCB associated with the 
iPBCified ASIO. 

Return 
to caller 

Output 

Register 1 

I Token 

ABENO X'58' 

PSA 

CR1 

eR3 

CR4 

CR7 

Control Registers 

CR3 

CR4 

CR7 

ABENO X '05S' 

Register 1 

Register 15 

X'34' 

Register 15 

G 
ASCB address (zero or negative 
value if the input ASIO is invalid) 
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Diagram SUP-4. CMSET. LOCASCB. and CALLDISP Macro Service Routine (lEA VECMS) (Part 6 of 8) 

Extended DlIICriptlon 

CMSET SSARTO processing: 

The CMSET SSARTO ."vlce routine unconditionally estab
lish. the Input address space 81 the secondary add,... 
space and pull the caller Into secondary addressing mode. 
As a mult, the caller executes In secondary mode and 
accassas data In the secondary addraa space. 

7 To establish secondary addreuablllty to the Input 
address space, IEAVECMS: 

Module 

• Checks the validity of the input ASCB address. If the address 
is not valid, IEAVECMS issues an ABEND with an X '068' 
completion code and an X '34' reason code in register 15. 

• Savel In register 1 a token containing the currant SASID 
and PSW S-bit. IEAVECMS murns this token to the 
caller. The caller UI8I It when Issuing a CMSET 
SSARBACK macro, which raltom the cross memory 
environment to italt8t8 prior to executing this macro • 

• Load. the naw SASID Into control register 3. 

• Puts an authorization Index (AXI of 1 Into control 
regiltar 4, which authorizes the caller to lICC8IIany 
addr811 space In secondary mode. 

• Loads tha new SASID'llI8IIII18nt table daslgnator (STD) 
Into control register 7. 

• Sets the &-bIt Inthe PSW, which pull the processor In 
secondary addressing mode. 

• When cross memory hardware il being limulatad,loads 
control register 1 with the SASID'a STD. 

• Returns to the caller. 

CMSET SSARBACK prucasslng: 

The CMSET SSARBACK servlca routine rastom the 
secondary ASID and cross memory addressing mode that 
exISted bafore the CMSET SSARTO macro was executad. 
IEAVECMS receiVII as Input the tokan It retumad to the 
caller after procasslng the CMSET SSARTO macro. The 
tokan contains the SASID and PSW S-blt values that are to 
barastorad • 

Label 

IEAVCMST 

IEAVCMSB 

Extended DlllCrlptlon 

8 To restore the cross memory anvlronment, 
IEAVECMS: 

• Verifies that the Input SASID contained in the token Is 
currently assigned. If the input SASID is not currently • 
assigned, IEAVECMS Issues an X'3S' reason code in 
register 15-

• Pull the Input SASID Into control regiltar 3 

• Puts the PASID', authorization Index (AX I into control 
reglltar4 

• Puu the SASID', STD Into control register 7 

• Rastom the prevlou, addressing mode by adjusting the 
PSWS-blt 

• Return, to the caller 

LOCASCB pruC8llfng: 

The LOCASCB macro service routine locates and returns 
the address of the ASCB associated with the ASID specified 
In register 1. 

9 If the input ASID II assigned, IEAVECMS returns the 
associated ASCB'I addr811 in register 1. If the ASID is 

not aalgnad, IEAVECMS raturns a zero or negative value In 
register 1. 
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~ Diagram SUP..... CMSET. LOCASCB. and CALLDISP Macro Service Routine (lEA VECMS)- (Part 7 of 8) 
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Branched to from the CALLDISP 
BRANCH-YES, FIXED-NO macro Process 

ReglstarO 

o~o not I8V8 tha FRR atack 
4-18Va the FRR stack 

Raglltar 1 PSA 

I 0 PSATOLD 

Regllters PSASUPER 

0 
PSALOCAL 

1 

• PSAHLHI · • 
15 

PSACSTK 

PSANSTK 

LCCA· 

LCCACDXM (4 cross· 
memory save araal 

r--------------&--------------~ 
Entry point: IJEAVCDEN for 
enabled call ... 

10 Dllablll the proc:aaor for 
exterllal and 1/0 Inter
rupti. 

Entry point: IEAVCDDS for 
disabled call .. 

11 Daterrnlne If tha raquast 
can be proceaed. 

• If not 

12 Save tha caller'l statUI, 
raleesa the CMS or local 
lock tlf heidI, end free 
the FRR atack tlf 
requBltadl. 

13 Branch to tha dlspatchar. 

Dispatdlar 

Output 

Raglstar 16 

ABEND X'059' I ~88IOn coda 

TCB -... RB 

TCBRBP ) RBOPSW 

TCBGRSO 

TCBGRS1 PSA 

· · PSALOCAL · 
TCBGRS16 

PSAHLHI 

I TCBXSB 

I 
~XSB 

XSBXMCRS 
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Diqram SUP-4. CMSET. LOCASCB. and CALLDISP Maao Service Routine (IEAVECMS) (Part 8 of 8) 

CALLD .. pro 1l1ne: 

The CALLDISP ..."Ice routine provlda • meMI for kay o. 
IUPIfViIor Itata. talk modi routines to 1M up GOn1rOIIIId 
entar the dispatcher. 

10 If the caller II enlbled. IEAVECMS dlAblll the pro
C8IIOf' far axtlmllllld 110 Interruptlllld .... ngiItIr 

14·1 In the PSA. 

11 To detarmlne If the I'8qUllt can be praceaad. 
lEA VECMS checks the following conditIOns In the 

order specified. If • conditIOn II not met. IEAVECMS IaueI 
ABEND X'OIiD' whh • unique FUSOn code. (See By...", 
.,.,.. and SyIt8m Code$ far thellM!dflc III8IOn c:odn.t 

• The caller is in TCD mode 
• Register 1 contains a zero 
• No super bits are set (PSASUPER-O) 
• Register 0 contains a 0 or a 4 
• The normal FRR stack is the current one 
• If the FRR stack is not being saved, R TMl is not active 
• If the FRR stack is not being saved, only the CML or 
LOCAL lock is held. Note that no locks are required. 

• If the FRR is being saved and the LOCAL or CML lock 
is held then an EUTFRR must exist 

• If the FRR stack is being saved, no locks can be held 
except as stated above. 

12 In pnperatIOn for tnnchlng to the d ......... 
IEAVECMS: 

• Sava the ..... rllllltaliin the TCB. 

• s-the CIIW. CRIll mImCIfY r'IIIIten In the TCB·. 
XSI. 

• s- the caUa" ... a .. M PSW In the RB. 

• If tha all ... hoIdI the LOCAL or CML lode. ".. h. 

• If the cal ............. h ...... the FRR 1bCk. 0therwIIe. 
the dillNllChlr ,.., dIc:idII wtMrther to ". .... FRR 
lUck. 

13 IEAVECMS bnndIa to the dllpatcMr .. en..., point 
IEAOD81. 

Module 

IEAVCDEN 

IEAVCDOS 
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Diagram SUP-5. Interprocessor Communication (IPC) Direct Signal Routine (lEA VEDR) (Part 1 of 2) 

Input 

RegilterO 

1 Order code 

t PCCAof 
processor to be 
signalled 

Register 2 

I Parameter 

. value 

IHAPSA 

PSAIPCSM 

1 

2 

3 

4 

6 

6 

Save the cell.'1 
registers and system 
mask. 

If the order code is 
Invalid 

If the PCCA address is 
invalid 

Otherwise, set up an 
interface to IEAVSIGP: 

• Set CPU 10 ofthe processor 
to be signalled In register 3. 

• Set the parameter value 
In regist. 1. 

• Set the order code in 
register 2. 

Issue the SIGP instruction. 

Check the return code: 

• If the return code Is X '08', 
the statUI code is In register 
O. Copy the status Infor-
matlon to register ,. 

Restore the orlglnel system 
mask and return to cell •• 

Caller 

SIGPuvtce 
routine 
(entrv point 
IIIEAVSIGP) 

Output 

IHAPSA 

I SCWEOR II 
Completion code 

I X '078' 

Reason code 

I X'14' 

Completion code 

I X '078' 

Raason code 

I X'D8' 

Regi ... 3 

I CPUIO 

Regist.' 

I Paramet. value 

Register 2 

I Ord.code 

Register 16 

I 

I 

I 
I 

I Return code ·1 

I 
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Diagram SUP-5. Interprocessor Communication (IPC) Direct Signal Routine (lEA VEDR) (Part 2 of 2) 

Extended Description 

I EAVEDR provides the user with the necessery 
interfaces and facilities to signal another online 
processor via the SIGP hardware instruction. The 
SIGP instruction allows the user to Invoke a 
specific hardware function on the signalled processor. 

1 Saves the caller's registers in the SCWA. Save the 
system mask in PSAIPCSM • 

2 Velldates the order code. If the order code is not 
valid, IlSIl9s an X '07B' ABEND end a reason code 

of X'14'. 

3 Validates the PCCA address. If the PCCA address 
Is invalid, issues an X'07B', ABEND·end e reason 

cod4I of X '08'. If the PCCA address is valid, extracts 
the physical proC8lSOr I D to be signalled from the PCCA 
in anticipation of calling the SIGP service routine (entrY 
point IEAVSIGPin module IEAVESGP). 

4 Call. IEAVESGP to Issue the SIGP instruction. 

5 Checks the return code from IEAVESGP. If the 
return code I, X '08', statUI has been returned to 

register 0 and lEA VEDR copies the status information 
Into register 1. 

8 Return. to the caller efter restoring the original 
IYltem mask end register .. 

Module Label 

IEAVEDR 

IEAVEDR 

IEAVESGP IEAVSIGP 

IEAVEDR 



~ Diagram SUP-6. Stage 3 Exit Effedor(IEA VEEEO} (Part 1 of 6) 
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• If an 10E II daquaued 
__ •• Step4 

2 Dequeue me ROE., If possible 

• If an RQE II daqueued 

3 DequeuI the SABI, If poaibIe 

• If an SAB II daqueued 

__ ..... Step4 

__ .... Step4 
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Diagram'SUP-6. Stage 3 Exit Effector (lEA VEEEO) (Part 2 of 6) 

Extended D8Icrlpdon 

The stage 3 exit effec:tor (the last routine used to schedule 
an asynchronoul exld, dequaulli IQEI !lntarruption queue 
elemenul, ROEI (raqulllt queue elemenul or SRB, 
(service requlllt blockll from asynchronoul exit queuea 
pointed to by the ASCB. For each element removed, it 
Initializes end chainl to the TCB an IRB/XSB or SIRBI 
XSB pair. The dispatcher enters the ltage 3 exit effactor 
as a subroutine. 

Module 

1 Supervisor IIIrvlclII use IOEI as a general Interface for IEAVEEEO 
requeulng scheduling of an asynchronoul routine. 

For each IOE on the asynchronoul exit queue, the ltage 
3 exit effector doas the following: 

• Determlnas if the IQE can be dequeued at this time. 
An IQE cannot be dequeued if: 
B. The IQE has been purged by DUMP (lQEPURGEa 11. 
b. ThelRB Cintarruptlon requen blockl is already ba

ing used (RBFACTVa ll. 
c. The task that the asynchronoul exit II to procell 

il executing on another proceaaor or holdl a lock. 
d. The asynchronoul exit II beIng schedulad to the 

error talk and an error recovery procedure il exe
cuting on that task. 

e. Alynchronoul exlll have been lupprelSed for the 
Intended task (TCBFX~ll. 

f. The IOE il for an attention exit and either all 
asynchronoul exiu or attention exi .. ere IUp
prelSed (TCBFX"'1 or, TCBATT"lI for the in
tended talk or one of the task'i deacendanu in the 
task tree. 

g. The rasume or trander control function il execut
ing for the TCB thet the ltage 3 exit effector il 
checking (TCBSlA~1 and TCBACTIVa ll. The ltege 
3 exit effector turnl on the flags. 

h. The TCB has any enabled, unlocked task (EUTI 
mode FRRs (TCBNSSPlol. 

i. The vector facility environment Is being 
established for the task, and an SRB has been 
scheduled to complete the environment 
(STCBPIOc11. 

• If the IQE can be dequeued and the IRB il for an 
attention exit, the stage 3 exit affector ClEAVEEEOI 
turnl off the TCBTIOTG flag !whlch exit prologseu 
to ensure that TGETITPUT SVRBI are purged). If 
the TCBS3MR flag is lilt !making the task non-dil' 
patchable until the attention exit executed, 
IEAVEEEO turnl off the flag and adds one to the 
ready TCBI count (ASCBTCBII. 

• For each IQE that can b8dequeued; IEAVEEEO 
removes it from the queue and chains the speci
fied IRB to the TCB, as described in step 4. 

Libel Extended Dacrlpllon 

2 Data management uses RQEI II a speciallnterfaca In 
Icheduling an alynchronoul exit. 

• For each ROE on the IIIVnchronoul exit queue, a 
IIIrias of telll ara made to determine If It can be de
queued at this tima. An ROE cannot be dequeued If: 
a. Alynchronous exill are suppressed for the task 

(TCBFXc ll . 
b. The talk It is being scheduled to is active en on

other procaaor or holdl a lock. 
c. The IRB)s already in use (RBFACTV"lI. 
d. The asynchronous exit is being scheduled to the 

addrass apace's error talk and an error recovery . 
procedure is already executing on the error task. 

a. The resume or transfer control function Is excut
ing for the TCB that the stage 3 exit offector i. 
checking (TCBSlAa 1 lind TCBACTIV"lI. The 
ItIIge 3 exit effector turns on thi flags. 

f. The TCB has Bny EUT mode FRRs (TCBNSSPIOI. 
g. The vector facility environment Is being eStablished 

for the task, and an SRB has been scheduled to cpmp 
complete the environment (STCBPIO"11. 

• For those ROEI that can be daqueued, IEAVEEEO 
removes the ROE from the queue and chalnl the 
specified IRB to the TCB, as described In Itep 4. 

3 SRBs on the queua represent raqullltl by IDS to 
schedule non-r8lldent error recovery procedurel. 

Thare is a single _yltem IRB per eddrell apaca that runs 
onlv uncler the error task of the addreu space. The ItIIII8 
3 exit affector trl .. to schedule thll SIRB for only the top 
SAB on the queue. 

The SIRB cannot be scheduled if: 
• The error task il elrllSdy executing on another pro

ceasor or holdl e lock. 
• An error recovery procedure II already executing In 

the &ddrasaapace. 
• The resume or transfer control function il executing 

for tha error tuk CTCBS3A"1 and TCBACTlV"U. 
The stage 3 exit effector turns on the flags. 

• The error task has any EUT mode FRRI 
CTCBNSSP __ Ol. 

If the errol talk can be scheduled, IEAVEEEO dequauas 
the top SAB and dleinl the SIRB to tha erlor talk, as 
described in uep 4. 
• The error task has any EUT mode FRRs 

(TCBNSSP=O). 
• The vector facility environment Is being established 

for the task, and an SRB has been scheduled to 
complete the environment (STCBPIO"'11. 

Module Label 
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Diagram SUP-6. Stage 3 Exit Effector (lEA VEEEO) (part 3 of 6) 

PSAAOLD 

ASXB 

ASCBASXB 

ASXBFIOE 

ASXBLIOE 

ASXBFROE 

ASXBLROE 

ASXBFRSB 

ASXBLSRB 

ASXBXSBA 

From step 

1.2.or3 

4 Get an XSB (if necessary) and 
queue the IRB or SIRB to the 
TCB. 

• If the IRB or SIRB makes 
the task diapatchable. call 
memory· switch. 

• If there are more IOEs. 
ROEs. or SRSs to proceu 

• When the IOE. ROE. and SRB 
chains have all been processed. 
perform processing necessary. 

IEAVEMSO 
IEAVEMS5 

Memory 
Switch 

Step 1. 
2.or3 
(whichever 
branched 
to step 4) 

before the IRB or SIRB can •••• Return to 
be dispatched. dispatcher 

(Recovery processing 
is described on the 
next page) 

TCB 

TCBRBP 

TCBXSB 

Y\ XSB 

IRBor SIRB 
XSBKM 

RBXSB 
XSBSASID 

RBFACTV 
XSBPASID 

RBOPSW 

RBGRSAVE 

RBIOE 

ASCB 

ASCBTCBS 



r
oo( 
N 
co 
I ... ..... 

0. 
UI 
I 

Q 

,.. 
n ..... 
n 
o 
~ ., .... 
10 
;r 
rfo 

M 
til' 
:3 

n 
o ., 
'U 

... 
\C 
CO ..... 

:3 
II) 
rfo 
;r 
o 
a. 
o 
~ 

o 
'U 
Q) 

Ql 
rfo .... 
o 
:J 

en 
c: 
"U 
I 

CO ... 

Diagram SUP-6. Stage 3 Exit Effector (lEA VEEEO) (Part 4 of 6) 

Extendld DlICrlptlon 

4 In order to schedule the asynchronous routine. the 
It age 3 exit effector: 

a Gets an XSB when preparing an IRB for scheduling. 
(Everv RB on the TCB/RB queue must have an 
XSB; an SIRB already has onel. If an XSB from 
a pravlous IRB is available (ASXBXSBAtol, 
IEAVEEEO uSBllt. Otherwise, It sea Itorage for ~ new 
one. 

a Initializes the XSB for non-cross mamory moda exe· 
cution hhe primary and secondary ASIOs equal the 
homa ASIOI. 

a Uses the PSW and TCB keys to form the kev mask 
in the XSB. 

a' Places the IRB on the RB chain of the specified task. 
The IRB becomes the current RB for that task. 

a Updates the TCBXSB fiald to point to the new top 
RB's XSB. 

a Marks the IRB active CRBFACTVc 11 10 that any 
other requasts for USB of the same IRB will be defer· 
red. 

a Moves the saved registers of the previously current 
routine from the TCB to the IRB general reg/Iter 
save area. 

I Sets the address ponion of the RBOPSW to the ad· 
dress specified In the RBEP field. Thil ensures that 
the dispatcher gives control to the asynchronous 
routine at the specified entry point. 

a If the ASCBPER bit is on, turns on the PER bit 
in the RBOPSW. 

a Sets the RBIOE to point to the queue element that 
scheduled the asynchronous routine ClOE. ROE, or 
SRBI so that the asynchronous exit gets control 
with specific register contenu. 

a If the task is ready but previously was not, increases 
tha count of ready TCBs (ASCBTCBS) by one, updates 
the TCB ready pointer (ASCBTNEW)If the task is of 
higher priority than the current ASCBTNEW. and calls 
Memory Switch (at entry point IEAVEMS5) to check 
for a processor in a walt to pick up the task. 

Moduli LtbtI 

o .... 
H 
~ 
Z 



~ Diagram SUP-6. Stage 3 Exit Effector (lEA VEEEO) (Part 5 0(6) 
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Diagram SUP",. Stage 3 Exit Effector (lEA VEEEO) (Part 6 of 6). 

Extended OeIcriptlon 

6 The It8ge 3 axlt effec:tor rec:ovary routine varlflBl and 
corrects the exit effec:tor queues (which consist of an 

IOE queue, an ROE queue, In SRB queue and lin XSB 
queue). It uses the queue varmer C\EAVEOVOI to per. 
fonn this vermcatlon. It calli the routine once for each 
queue. After each call, It will store a word of zeros In
to the recording IIrea to delimit the and of the recorded 
outpUt. The verification of eac:h queue element Is per. 
fonned 81 follows: 
• For an IOE, thlllldehea verification routine ensures 

that the 10E address, the TCB address contained In 
the IOE, and the IRB add,.. contained In tha IOE, 
are all refarenc:eable. 

• For an ROE, verification IncludBl aNurlng that 
the ROE ito,., and the IRB and TCB Itorage 
pointed to by R(lERRO and ROETCB are all refar· 
enceable. 

• For an SRB, verificatIon ensures that tha SRB storage 
Is referencaable. 

• For an XSB, verification ensures that the XSB Itor· 
age can be referenced. 

Label 

IEAVEEER IEAVEEEF 
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Diagram SUP·'. Stage 2 Exit Effectoi (lEA VEEEl) (Part 1 of 2) 

Input 

Regllter 0 

From supervilCll' end 
data management routlnel 
to perform the second 
I18p In adledullng an 
asynchronous exit routine 

1..1 __ 0 OF.......;,t_SR_B_---..It.- -

Regllter 1 I Addrea of IOE. 
ROE,orO 

IOE: Complemented addrea 

ROE: True 1Iddr .. , h1gh.order 
byte· X'OO' • 

0: Regllter 0 contains an 
SRB pointer, 

I EAOEFOO 

- 1 The calling routine hat built on 
an IOE, ROE. or SRB. Queue It 
on the appropriate exit queue. 

2 Set the ataII8 3 IWltch for the 
dlrpatcber and the 11891 2 
IWltch for SET LOCK. 

3 Call memory switch to update 
PSAANEW, 

• For IRBs and ROEs 

• For SRBs 

Branch to 
caller 

I ~rea of IOE. SRB OF ROE In 
_ true form 

JOE on ASXBFIOE 
ROE on ASXBFRQE 
SRB on ASXBFSRB 
(See ItagI 3 exit effector for 
tha queue Itructura) 



.... 
-c 
N 
00 
I .... ..... 

0-
Ut 
I 

C 

n o 
~ ., 
~. 

ra 
':S' 
r+ 
.... 
ell' 
3 

n 
o ., 
" . 

3 

Diagram SUP·,. Stage 2 Exit Effector (lEA VEEE2) (Part 2 of 2) 

Extendlld Dacription Module Label 

1 The exit queue on which the stage 2 exit eUeclOl IEAVEEE2 IEAOEFOO 
places the Input queue element depends on Wlltether 

the queue elemenl il an 10E 'Interruptlon queue alemand. 
an ROE Irequlllt queue element'. or an SRa 'seMc:e request 
block). 

Type 0' Typeo' 
Queue Exit 
Element Purpase aueue 

IOE SupervllOI routine wanllto ASXBFIOE 
schedule an asynchronoul ASXBLIOE 
exil routine. 

RQE Data management routine AS)(BFRQE 
WIInlS to schedule an ASXBLRQE 
asynchronoUi routine. 

SRB I/O supervlaor wantl to ASXBFSRB 
schedula an error recollllry ASXBLSRB 
procedure lEAP) • 

2 The stage exit effector sets the stage 3 switch 
(ASCeS3S=1) to Indicate to the dispatcher that an 

asynchronous evant Is available for scheduling and causes the 
dispatcher to call the stage 3 exit effector. 

The SETLOCK servlca checks the stage 2 switch (ASCBS2S) 
when It releases the local lock, 

3 Memory switch Is Invoked to alert the system of the 
naw asynchronous work In the address space. 

If the work is an SRe entry point I EAVEMS2 is called. 

~ Otherwise IEAVEMS4Iscalied. 
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Diagram SUP-8. Ememency Sigoal Second Level Interruption Handler (lEA VEES) (Part 1 of 8) 

Input 

PCCA Vector 
Table 

I 

, 
PCCA 

~EMSI 
PCCAEMSP 

PCCAEMSE 

PCCAEMSA 

From external first level 
interruption handler (JEAVEEXT) 
toprOC8ll emergency signals Process -. 

~CVT 1 Establish the recovery , . environment. 

CVTPCCAT 
~ 

> 2 Obtain the address of ... the sending processor's 
PCCA. 

\PSA 
PSASPA[' 

I 
PSASCWA 

I 
\SCWA ... 

3 Check the level of entrY to the 

~EES 
... emergency signal SLIH and 

set tha flags. 

• 1st entry lewl 
• 2nd entry level 
• 3rd entry level 

"> 4 Check if the request flags are sat: ... 
• Yes, next step 

• No 

Output 

PSA 

PSASCWA 

I 

SCWA 

I OOWAEES I ... 
.,. 

---" 
Step 9 

.. 
-.- SteP 6 
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Diagram SUP-8. Emergency Signal Second Leve1lnterruptioD Handler (lEA VEES) (Part 2 of 8) 

Extended Description 

When an emergency signellEMSI interruption occurs, the 
external FLiH /lEAVEEXTI gives control to the emergency 
signal second level interruption handler /lEAVEESI. 
IEAVEES routes control to the specified receiving routine 
to process the emergency signal. 

An emergency signal can be one of three types: 

• A recovery management support IAMSI request 

• A request for seriel processing 

• A request for parallel processing 

For AMS requests, IEAVEES branches to an RMS service 
routine. If the request is for serial processing, the signal· 
ling routine and receiving routine execute aer,ially. For 
parallel requests, they can execute simultaneously. Stop 5, 
describes these differences in greater detail. 

1 I EAVEES establishes a recovery routine to handl~ 
errors t In the receiving routines and to clear entry 

flag. If an error occurs In the emergency signal SLI H. 

Module Label 

IEAVEES 

Extendad Description 

2 IEAVEES ind,exes into the PCCA vector table, using 
tha PSASPAD, to obtain the signalling processor's 

PCCA. 

3 IEAVEES chocks the bits in SCWEES to dotermlne the 
level of the entry. If this Is the first or second entry 

level, I EAVEES sots the bits in SCWEES. If this Is the 
third entry level, IEAVEES processes as an error and 
continues with step 9. 

4 I EAVEES chocks the bits in PCCAEMSI of the sending 
processor to dotermlne If there Is a valid request. If 

thera Is no request, I EAVE ES continues at step 6. 

Module Label 

H 
QII 
:z 
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Diagram SUP-8. Emergency Sigoal Second Level Interruption Handler (lEA VEES) (Part 3 of 8). 

Input. 

PCCA 
Vector Table CVT 

"" CVTPCCAT 

V 

\PSA 

PSASPAD 
CCA 

PCCAEMSI ... 
> 5 Give control to appropriate 

PCCAEMSP 
.. receiving routine. 

.. 
PCCAEMSE • RMS Request 

PSA 

• Parallel or serial 

PSASCWA request .. 

SCWA .... 6 Clear flags set on entry to 
). emergency signal SLIH. .. 

SCWEES 
7 Delete recovery environment. 

S Return to caller. 

External first level 
Interrupt handler 
UEAVEEXT) 

Output 

PCCA 

~ I P~E~I I y 
RMS 

Entry point 
to IGFPTSIG 
Process 
the request 

. routine·" 
Perform • 
requested 
service 

SCWA 

... ~ ,) 
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Diagram Sup·8. Emergency Signal Second Level Interruption Handler (lEA VEES) (Part 4 of 8) 

Extended Description 

5 Foran RMSrequast, IEAVEESgivascontrol to the 
RMS service routine specified In a VCON. For both 

parallel and serial requasts, I EAVEES glvas control to the 
receiving routine specified In the PCCAEMSE field of the 
signalling processor's PCCA. 

Module Label 

When handling a serial raquast, IEAVEES informsthe sig- IEAVEES RETRYPT 
nailing processor that the request has been received, then 
givas control to the receiving routine. The signalling pro-
cessor spins in IEAVERI while the receiving routine executes. 
After the receiving routine completes, lEA VEES clears the 
serial indicator bit In the PCCAEMSI buffer to allow 
IEAVERI to return control to the issuer of the RISGNL 
macro. If the receiving routine falls, I EAVEES sets the 
fail Indicator in PCCAEMSI to allow IEAVERI to abend 
the signalling routine • 

When handling e parallel request, I EAVEES claars 
the parallel Indicator bit In the signalling processor's 
PCCAEMSI buffer before giving control to the 
receiving routine. This allows control to be returned 
to the routine issuing the RISGN L macro, which then 
may execute simultaneouslv with the receiving routine. 

6 IEAVEES cleans up the entry flags set in the SCWA 
ISCWEES) for IEAVEES. 

7 lEA VEES deletes the recovery environment. 

8 Exits to the external F LI H. 

RETRTN1 

M as z 



~ Diagram SUP-8. Emergency Signal Second Level Interruption Handler (lEA VEES)(Part 5 of 8) 
." 
I 

.0 
C 

~ 
en 

" )( 
> 
en 
r
r-

en 
c 
'Q 
CD 

~ .... 
III o ., 
n 
o 
~ 
t+ ., 
o ... 

r-
-< 
N 
00 
I ... ..., 

0-
UI 
I 

a 

..... 
n 
'>J 

n 
0 
'Q 
0( ., .... 
fa 
':I' .... 
.... 
til' 
3: 

n 
0 ., 
'Q . ... 
\0 
00 ..... 

9 
9 Delete the recovery 

environment. 

ABEND .. 

0 

Completion code 

'" 
" X'07S' 

RtlBlOn code 

I X'10' I 

... ... 
n 
CD 
:I 
III 
CD 
a.lI 

:l1li 
3111 
AI III 
rtrt 
CD., ., ... 
... n 
Alrt 
... CD 
ilia. 
13 

I» 
"art 
.,CD 
0., " ... CD AI 

:~ 
0 

0"",, 

""" ... ... '" "'3 
3= 



r
oo( 
N 
00 
I .... .... 
~ 
\II 
I 

a 

n o 
~ ., ... 
ID 
~ 
rfo 

.... 
till 
3: 

n 
o ., 
'V . 
.... 
00 
00 .... 

3: • rfo 
~ o a. 
o 
-h 

o 
'V 

" ~ 
rfo ... 
o 
::lI 

en c 
"U 
I 

00 ... 

Diagram SUP~. Emergency Signal Second l.evellnterruption Handler (lEA VEES) (Part 6 of 8) 

9 "Second level recursion haloccurrad Indicating that 
a receiving routine has opanad a window without 

proper serialization. IEAVEESdeletes the recovery 
environment and abends. This arror cauB8S the receiving 
routine to fall and I EAVEES passes tha error to the 
signalling routlna by setting a bit In PCCAEMSI. 

a 
" .. 

M" • 3: 
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Diagram SUP-8. Emergency Signal Second Lnel Interruption Handler (lEA VEES) (Part 7 of 8) 

Regilt. 1 

I 
t SDWA 

I 

\ SDWA 

SDWACLUP 

SDWAFMID 

SDWAPARM 

I 

~ FRR Parmarea 
FRRFLAGS 

FRRPEMSB 

FRRPPCCA 

From 

IEAVEESR 

10 Record information. 

11 Determine type of 
error condition. 

Output 

Regilt. 1 

r +SDWA , 
SDWA 

I 
SDWAVRA 

I 

~ VRA 
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Diagram svr-8. Emergency Signal Second Level Interruption Handler (lEA VEES) . (Part 8 of 8) 

Extended o-iption 

10 Indicates error Information In the SDWA 
and VRA areas. 

11 Depending on the reason entered, uses the SETRP 
macro, Indicating to RTM to either retry to the 

mainline or to percolate. 

Module Label 

IEAVEES IEAVEESR 



en 
c 
'a 
CD 

~ "' . • o ., 
n o 
~ ,.. ., 
o ... 

r
-c 
N 
GO 
I ... ..... 

G\ 

'" I 
Q 

,.. 
ft .... 
n 
o 
~ ., 
",. 

-g. ,.. 
M .. 
3: 

n o ., 
'a . 
.... 
\0 
00 ..... 

Diapam SUP·,. EXIT Prolog Protesslng (lEA VEEXI') (Part 1 of 6) 

Input 

Control rag ....... 3 and 4 

I r-
PSA 

From sve routlnealtypa.1 ESR routines 
for tasIcI that cannot receive control after 
proCIIIlng 

IEAVEXP1 

1 Indicate that the task cannot 
be redlspatched. 

IEAVEXPR 

2 1~lcata that the talk can be 
redlspatched. 

3 Dllable and check that the 
talk II In home mode. 

4 If the Cl'0Ip memory lIate 
h .. not been cleaned UP. 
dolO • 

6 Release all locks, and de
termine the sve type. 

• Type 1 ave 

• TYP8I2, 3, a 4, continue • 

Output 

Go to 1tep3 

Gotoltep7 
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Dia~ SUP·9. EXIT Prolog Processing tmA VEEXP)· (part 2 or 6) . 

Extended DescriPtion 

EXIT prolog perfonns the exiting procedure for SVC., in· 
eluding EXIT (SVC 31. The exiting SVC routine can pro
vide Information In reglstert 0, 1, and 16. EXIT. prolog re
turns these reglmrt to the SVC celler . 

1 EXIT prolog Indlcatei the SVC lauer cannot be re-
. dllpatched by letting the force dispatch switch In a re

gister and goes to Itap 3. Routines that cennot be redll· 
patched after EXIT prolog procaalng haw EXIT prolog, 
when It finishes processing, pass control to the dispatcher. 

2 EXIT prolog Indlcetal that the SVC Issuer can be radls
patched after procaalng. 

3 EXIT prolog disables the proceaor for I/O end axternal 
Intarrupu and eheckl that the SVC exit Is In homa 

mode (that Is, the exit has current addressabJllty to the 
SVC lauer', TCB, RB, and XSBI. If the exit Is not In home 
mode, EXIT prolog establishes home mode by issuing II 
CMSET SET macro to the home addreutp8C8. 

4 If the pointer to the PCLlNK stack contains any· 
thing except 0, the crOll memory state has not bean 

cleaned up correctly. EXIT prolog IlIUna PCLlNK 
UNSTACK instruCtion to purge the PCLlNK STACK. 

5 EXIT prolog rel80l8Iall of thelockt held by the 
caller of EXIT prolog lind then determines the SVC 

type. If the SVC I. type 1 (ASCBTVP1 bit equalsH. pro
CIIIIlng continues at mp 7. 

Module Label 

IEAVEEXP IEAVEXP1 

IEAVEXPR 

GOTVP1 



~ Diagram SUP-9. EXIT Prolog Processing (lEA VEEXP) (part 3 of 6) 
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Input 

tl PSATOLD 

\...TCB 

TCBATT 

TCBFLGS4 I-- - - -

TCBFLGS5 

TCBSTPPR 

TCBRBP 1\ 
TCBXSB 

, RB 

.--- RBXSB 
XSB ~t----'" 

RBATTN ~-, 

1------4 I 

(

I00--------I 

'" RB 
/' RBXSB 

" XSB 

XSBXMCRS 

XSBSTKE 

RBWCF 

RBSCB I 
- RBLINK I 

rl PSAAOLD 

\...ASCB 

I 
I 
I 
I 
I 

ASCBS3S _.J 

Process 

6 Determine whether to do 
end-of-tesk processing. 

If the lest RB on the chain 
represents the SVC Issuer 

If not the lost RB, perform 
speclel processing. 

1 Return control 

• If the task cannot be redlspatched. 

• If the task cen be redispatched. 

IEAVEOR 

SVC3 
EXIT routine 

Return to the celler 
that issued the SVC 

Output 

TCB 

TCBRBP 

TCBATT 

TCBPNDSP 

TCBSTPP 

TCBSTPPR 

TCBXSB 

ASCB 

~ 
TCB 



r
-< 
N 
00 
I .... ..... 

0\ 
U1 
I 

«:) 

o 
o 
~ ., .... 
IQ 
~ .... 
.... 
~ 
3: 

o 
o ., 
'V 

.... 
'oD 
00 ..... 

3: 
(I) .... 
~ 
0 
Q. 

0 
-fI 

Q 

'V 
(I) ., 
I» .... .... 
0 
:::J 

en 
c: 
"'Q 
I 

'oD ..... 

Diagram SUP-9. EXIT Prolog Processing (lEA VEEXP) (part 4 of 6) 

Extended Description 

6 If the last AB on the AB chain represents the SVC 
issuer, for type 2, 3, and 4 SVCs, the EXIT prolog rou

tine gives control to EXIT to perform end-of-task proces
sing. 

EXIT prolog performs speCial processing for ABs other than 
the last: 

Operation 

al For tvpa 1 SVCs, 
resets the type 1 
switch. 

bl Completes STATUS 
processing for tha AB 
unless other ABs in
dicate that stops can
not badona. 

cl Gives control to 
IEAVSETSat 
entry point 
IEAVESSS to per
form stop SYNCH 
processing. 

el 

fl 

d) If the task becomes 
nondlspatchabla, de
creases the count of 
reedy tasks. 
Dequeues the AB 
and XSB and marks 
the RB inactiva. 
Purges any SCBs by 
giving control to 
IEAVTSBP. 

gl 

hI 

Moves registers 2-14 
from the RB Into tha 
TCB. 
Depending on how 
they were obtained, 
returns dynamic RBs 
and XSBs to the 
SVRBpool 
(RBNOCELL=1) or 
Issues a FREEMAIN 
to free them 
(RBNOCELL=OI. 

Fialds 
Read 

TCBATT 
TCBSTPPA 

RBLINK 
RBWCF 
TCBFLGS4 
TCBFLGS5 
RBLINK 
ABXSB 

RBSCB 

RBFDYN 
RBNOCELL 

Flalds 
Modified 

ASCBFlGl 
(ASCBTYPl bit) 

TCBATT 
TCBSTPPR 
TCBSTPP 
TCBPNDSP 

ASCBTCBS 

TCBRBP 
TCBXSB 

TCBGAS 

Modula Label 

GOTOSVC3 

Extanded Description Modula 

7 The EXIT prolog analvzes the task dispatchabilitv stata 
to determine where to pass control. 

If both the Itage 3 exit effector flag (ASCBS3SI and the 
TCB attention flag (TCBA TT) are set, the attantion axlt 
must execute before tha SVC Issuer Is given control. (The 
ASCBS3S Indicates that an IOE has been queued and that 
the stage 3 exit affector is to be invoked to schedule an at
tantion ·axit; tha TCBA TT flag indicates the task is not to 
have an attention axlt scheduled on it bV the stage 3 exit 
effector.! When the attention exit muit execute before the 
SVC Issuer Is given control, EXIT prolog sets the 
TCBS3MA flag to make the task non-dispatchable, and 
gives control to the dispatcher at entry point I EAODS1_ 

If the task Is non-dlspatchable for any of the following rea
sons, EXIT prolog also gives control to the dispatcher at 
entry point I EAODSl : 
• The ASCBS3S flag is set, but the TCBA TT flag Is not, 

indicating that an attention exit must be dispatched be
fore the tesk . 

• The force dispatcher switch is set, Indicating that the 
task cannot be redlspatched. 

• The non-dispatchabilltv flags (TCBFLGS4 and 
TCBFLGS5) are nonzero. 

• The wait count (RBWCF) in the top RS is nonzaro, In
dicating that the task Is In a wait state. 

If nona of the above conditions are met, the task can be re
dispatched. EXIT prolog makes a trace entry; If necessary. 
resets the cross memory state to what it was when the SVC 
was issued bV issuing a CMSET RESET macro; and returns 
to the caller ~at issu~d the SVC. 
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Diagram SUP-9. EXIT Prolog Processing (lEAVEEXP) (part 5 of 6) 

Input 

Control registers 
3 and 4 

I 1---

PSA 

IpSASTKE IJ 
>CSB 

IXSBSTKE I 

ReglsterlO. 1. and 16 

D 

From a 
type 1 
assisted 
SVC 
.. Process 

IEAVEXP2: 

----- ~ 8 Disable and check that the task II In 
homamode. 

.. > 9 If nllC8llary. purge the PCLINK 1taCk. 
r 

10 Restore the PCLINK stack. 

11 R8Iet the type 1 Indicator and reloolb 
the locka. 

.. 
>12 Return control .. 

• If the talk cannot be redlspatchec£, 

Dilpatchllf ~'EAVEDSJ 

+ Retumto 
• If the talk can be radlapatched. the caller 

that lSIued 
theSVC . 

Output 

PSA 

"~PSASTKE 
r 

ASCB .. 
r 

ASCBTYP1 

.. TCB 
r-- ,... 

TCB$3MR 

TCBGRSO 

TCBGRS1 

TCBGRS16 

Reglstell 0,1, and 16 

I I 
PSA .. 

)I PSW 
r 
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Diagram sup.,. EXIT Prolog PmcessIng (lEA VEBXP) (Part 6 of 6) 

Extendad u..lptlon 

8 EXIT prolog dllllbies the plOCBSlOr for I/O and external 
Interrupti and checks that the SVC exit II In hame 

mode (that II, the exit has current addrasabillty to the 
SVC Issuer'. TeB, RB, and XSB». If the exit II not In home 
mode, EXIT prolog aatabilihes hame mode by "ulna a 
CMSET SET macro to the home addrasalP8C8. 

9 If the cunent P.CLlNK.ack II not empty, EXIT prolog 
ISlUes a PCUNK UNSTACK macro with the PURGE 

option til claar the PCLlNK 1bIcIc • 

10 EXIT prolog ~res tile PCUNK atack for the 
fIIuer of the SVC by piecing a pointer to the 

pcLlNK It8Ck In the PSASTKE • 

11 EXIT prolog f8I8tI the type 1 sve Indicator 
(ASCBTYP1) and re/88S111 the lockllt currently holdL 

If only the loc:alloc:k II held. EXIT prolog ua SETLOCKI 
to ralaase It. 

12 If. the task II non-dllpab:hable for any of the following 
r88IOl1I, EXIT prolog gives control to the dllpatc:her. 

Before exiting to tha dllpatl:her, EXIT prolog I8V8I the ex
Iting SVe'. regiltenO,1, and 1&. 
• Theltege 3 exit effec:tor flea (ASCBS3S) II lit. 
• The non-dispatchability flap (TeBFLGS4 and 

TCBF LGS6) are lit. 
• The walt count (RBWCF) In the top RB iI nonzero, In-

dicating ttup task II In a walt state. 

Otherwfsa, EXIT prolog nrlurnl to the llauor of the SVC. 
Before exiting, EXIT prolog does the following: 
• Builds iI PSW In the PSA. 
• Traces the SVC return. 
• Flushes the normal FRR atack. 
• Restores the SASID and PKM to the values current be

fore the BVC W8I "ued. 
• RBltar&l the original contents of regiltan 2-14 from the 

TeB. 

Module .... 1 

IEAVEXP2 
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Diagram SUP-I0. External First Level Intenupt Handler (lEA VEEXl') (part 1 of 16) 

From external new PSW 
after hardMra nQral 
external old PSW Process 

~~------------------------~ r--------------------------~ 

PSA IEAOEXOO 

PSASUPER 1 Check for recursion: 

• No recursion 

• Recursion 

PSAMODEH 2 Branch to tha proper subroutine 
using PSAMODEH: 

• TASKmoda 

• SRB/non-praemptive mode 

• WAITmoda 

• Dispatcher spin mode 

_"'Step2 

_ ... ~ Step 20 

Step 3 

StepS 

SteP 11 

(lEAVEEX1) 

IIEAVEEX2) 

UEAVEEX3) 

Step 15 II EA VEEX5) 

Output 
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Diagram SUP·I0. Extemal Pint l.eYeIlnterrupt Handler (lEA VEEXT) (Part 2 of 16) 

EX18ndad DescrIption 

The external F LI H getS control from the external new 
PSW. The FLI H UI8I the system mode Indicator to 
detarmlna how to IDve Interrupt statUL IEAVEEXT 
calls a subroutlna to trace the InterrUpt and routa 
control to tha appropriate SLIH. The F LI H also 
supports racunlva Interrupts If an Interrupt occurs 
while an external SLI H Is In control. 

Module Label 

1 The.axternal FLIH checbuuper bit (PSAEXT bit IEAVEEXT IEAQEXOO 
In PSASUPER) to deta'mlna If this I. a recursive 

entry. If It Ie, proc:eaIng continues at step 1&-

2 The svstem mode at the time of the Interrupt 
determines which subroutine In the external FLI H 

should ha~le the Interrupt. lEA VEEXT UIBI the 
PSAMODEH 81 an Index to reference the proper routine. 
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Diagram SUP-tOo Extemal First Uvellnterrupt Handler (lEA VEEXT) :(Part 3 of 16) 

Input Process 
PSA 

FLC~ICOD 

C 
3 Ellabllsh recovery and 

ava InterruPt statu .. 

I 
PSALCCAV 4 If an emergency signal interruPt 

-y 
occurrad or If any spin bits are 

PSAHLHI sat. do not preemPt the task. 

PSACSTK" 

PSAESTK1 5 Call the COMMON sub-
routine to trace the 
interruPt and to call the 

LCCA appropriate SU H. 

LCCASPIN ... .. .. • 

PSA e: PSAC=V 

6 Move the InterruPt statui 
-v 

from LCCA ava areas to 
LCCAXGPR the TCB/RB/XSB or 

IHSA!XSB. 
LCCAXPSW 

LCCAXXM1 

LCCAXTIM 
... 
~ 

7 Establish a recovery anvl· 
ronment for the dispatcher 
entry. 

PSA I PSASSTK I 0 

Output 

ASCBofhome 
PSA .. addrasspaC8 

r--" 
:-v PSATOLD C ASCSASXI 

I PSAAOLD ASXB 

PSASUPER d _I,HSA . 
StepS PSALOCAL 

'\ 
IHSA .. 

PSACSTK IHSACPSW 

PSAESAV1 IHSAGPRS 

( ,HSAXSI 

COMMO~" 
XSB 

SLiH 
Int.rface XSBXMCRS 
row .. 
"tstep..sal TCB 

"ASCB of add ... apace 

I 
TCBRBP whole CML lock II held 

TCBGRS , ASCBASXB 

TCaXSB I) ASKB 

L(XSS" 
, ASXSIHSA 

IHSA 
XSBXMCRS 

I HSACPSW 

RS 
IHSAGPRS 

RBOPSW .. 
, IHSAXSB IEAVEDSO 

PSA XSB I PSACSTK I ~ I XSBXMCRS ~" 
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Diagram SUP-tO. External First Level Interrupt Handler (lEA VEEXf) (Part 4 of t6) 

Extended Description 

Theexternel FLiH malnllneglvllI control to IEAVEEX1 
when the system II In task mode. 

3 IEAVEEX1: 

• SaVIll the cum""t FRR stack pointer (PSACSTK) in 
the PSAESAV1 field. 

• SlItS the current FRR stack pointer to theexternel 
F LI H stadt (PSAESTK 11. 

• Sats the external FLiH super bit in PSASUPER. 
• Saves the 'CPU timer in LCCAXTIM 
• Saves cross memory eontrol registers 3 and 4 in the 

LCCAXXM1 field . 
• :iaves the interrupt registers In LCCAXGR1. 
• SaVill the interrupt PSW in LCCAXPSW. 

4 If an emergency lignel Interrupt occurred or if eny 
spin bitlere on, the task II not pre-empted. Instead, 

proclllSlng continues at step S. 

5 IEAVEEX1 calls the COMMON subroutine which 
trIIartne Interrupt via SYstem t .... "" and GTF and 

!o8nt.tbeawopriate SLIH. After the SLlH.complates, 
" returns control here. 

8 If the home addrlllS space Is not already the primary 
addrlllS lpace, IEAVEEX11nuIlI a CMSET SET macro 

to make it so. Thll allows IEAVEEX1 to store into the 
TCB/RB/XSB or I HSA/XSB. 

IEAVEEX1 IIIVIlI the statui of preamptible work III fol· 
lows. 

If the interrupted tlllk Is unlocked, IEAVEEX1: 
• Saves the;interTUptad talk'l registers in TCBGRS from 

LCCAXGPR 
• Sa~ the PSW in RBOPSW from LCCAXPSW. 

• Copies the Interrupted cross memory control registers 
3 and 4 from the LCCAXXM1 fiald into the 
XSBXMCRS field. 

Module Label 

IEAV~EXT IEAVEEX1 

Extended D-=riptlon 

If the interrupted task holds tha LOCAL lock, 
IEAVEEX1 savill status in thalHSA and XSB of the 
home address space. It: 
• Savas the registers in I HSAGPRS from LCCAXGPR 

field. 
• Saves the PSW in I HSACPW from LCCAXPSW field. 

• Coplas the interrupted cross memory control registers 
3 and 4 from the LCCAXXM1 field into the 
XSBXMCRS fielel. 

• If the intarrUpted task holds the CML lock, 
IEAVEEX1 savas status in the IHSA end XSB of the 
~dr811 s:pace whose CML lock is held. It: 

Issues a CMSET SSARTO macro to estebllsh 
sacondary addressebilitv to the eddress space 
whose CML lock Is held. 
SaVIll the interrupted teak's registers In the 
I HSAGPRS field from LCCAXGPR • 
Saves the PSW in the I HSACPSW field from 
LCCAXPSW field. 
Copies the interrupted cross memory control 
registers 3 and 4 from the LCCAXXM1 field 
to the XSBXMCRS field. 

7 IEAVEEX11ets the current FRR ltack pointer to the 
luper steck (PSASSTK) and branches to tha dl. 

patehar at entry point IEAPDS7, IEAPDS7A, or IEAPDS7C. 

Module Label 
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Diagram SUP-I0. External First Level Interrupt Handler (lEA VEEXT) (Part 5 of 16) 

input 

PSA 

PSACSTK 

PSAESTK1 

PSA 

I FLCEICOD I 
PSA /LCCA 

PSALCCAV LCCAXTIM 

LCCAXXM1 

LCCAXGR1 

PSAESAV1 

LCCAXPSW 

PSA 

PSALCCAV ~LCCA 

PSACSTK LCCAWTlM I 
PSAESTK1 

PSA 

I PSASSTK I 

From step 2 
or step 4 -. 

t-. 

t-. 

v 

From ,2 -
~ 

'---

~ 
--v' 

'-

Process 

IEAVEEX2 SRB/non'praemptive 

8 Perform initialization .rid 
SIIVII the statui for entry at 

9 Call COMMON subroutine 
to trace the interrupt and to 
call the appropriate SLIH. 

10 If an EMS interrupt is being 
processed, validate and reset 
the processor's cross memory 
environment. If not an EMS 
interrupt, restore the processor's 
cross memory environment 
only. 

11 Reload the status of the 
interrupted routine. 

IEAVEEX3 wait mode 

12 Establish recovery, clear 
waiting processor and 
active dispatcher indicators 
and accumulate processor 
waiting time . 

13 Call COMMONCR subroutine 
to trace the interrupt and 
to call the appropriate SLI H. 

14 Establish a recovery environ· 
ment for entry to the dis· 
patcher. 

Output 
PSA r' 

PSALCCAV 

v PSASUPER 

I'n, .. ,n 

..LJ...a.. SLIH PSACSTK 

."..,... interface 
routine 

(stIlP18) 
PSAESAV1 

.. R~"," '0 ",lb PSASUPER 
interrupted 
routine PSACSTK 

t-. 

......... COMMON ~ 
~ SVT SLiH "'II'T""'" interface 

SVTDACTV routine 
(step 21) 

SVTPWAIT 

.. 
IEAVEDSO PSA 

r 

~ I I PSACSTK 

LCCAXXM1 

LCCAXGR1 

LCCAXPSW 

PSA 

PSASUPER 

PSAESAV1 \ 

PSACSTK 

PSASVT 

'LCCA 
-

LCCAWTIM 

LCCAXTIM 
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Diagram SUl'-10. External First Level Interrupt Handler (lEA VEEXl') (Part 6 of 16) 

Extandod Dascrlptlon 

I EAVEEX2 receives control from the external FLIH 
mainline when the system is in SRB mode, or from 
lEA VEEX1 qwhen an interrupted task is not to be 
preemptod. 

8 IEAVEEX2: 

• Saves the current FRR steck pointer (PSACSTK) in 
the PSAESAV1 field . 

• Sets the current steck pointer to the external F LI H 
steck (PSAESTK1). 

• Sets the external FLIH super bit in PSASUPER. 

• Saves the processor timer in LCCAXTIM. 

• Saves the interrupted cross memory control registers 
3 and 4 in the LCCAXXM1 field. 

• Saves the registers in LCCAXGR1 

• Saves the PSW in LCCAXPSW 

9 I EAVEEX2 cells the COMMON subroutine, which 
traces the interrupt via system trace, and GTF, and 

cells the appropriate SLIH. After the SLiH completes, 
it returns control here. 

10 If an EMS interrupt is being processed, IEAVEEX2 
Issues a CMSET RESET CHKAUTH"'CVES) macro. 

The macro processor UEAVECMS) checks whether 
the primary and secondary ASI Ds can be accessed using 
crOSl memory instructions and whether they can aCCll$i 
each other. If they can, IEAVECMS reloads cross mem
ory control registers 1, 3,4, 6, and 7. If the cross mem
ory stete i8 invalid, IEAVECMS issues eOOnd X'058' 
with the appropriete reason code. 

IEAVEEX2 issues the CMSET macro in case the bind 
break routine ClEAVEBBR) caused the EMS interrupt 

Module Label 

IEAVEEXT IEAVEEX2 

Extended Description 

in order to validate end reset the processor's cross mem
ory environment. Sea the IEAVEBBR diagram for da
tails on when IEAVEBBR issues an EMS. Sea the 
IEAVECMS diagram for a description of CMSET RESET 
processing. 

If the interrupt was not an EMS interrupt, IEAVEEX2 
issues e CMSET RESET, CHKAUTH=NO macro. This 
restores the cross memory controls to the state they were 
In when the interrupt occurred. 

11 IEAVEEX2 reloads the stetus of the Interrupted 
routine and returns control to the interrupted 

routine. 

The external FLiH mainline gives IEAVEEX3 control 
when the _ynem il In walt mode. 

12 IEAVEEX3: 

• Saves the current FRR nack pointer (PSACSTK) in 
the PSAESAV1 field. 

" Sets the current neck pointer to the externel steck 
1 CPSAESTK1). 

• Setl the external F LI H super bit in PSASUPER. 
• Saves the processor timer in PSACPUT. 
• Accumulates wait. time In LCCAWTIM. 
• Clears SVTDACTV and SVTPWAIT. 

13 IEAVEEX3 cells the COMMONCR subroutine, which 
traces the interrupt via GTF end cells the appropriete 

SLIH. After the SLiH completes, it returns control here. 

14 I EAVEEX3 sets the current FRR steck pointer 
to the super steck (PSASSTK) and branches to 

the dispatcher at entry point IEAPDS7B. 

Module Label 

IEAVEEXT .IEAVEEX3 
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Diagram SUP-I0. External First Level Interrupt Handler (lEA VEEXT) (part 7 of 16) 

Input 

PSA 

PSACSTK 

I- PSAESTK1 

From 
step 2 

IEAVEEX5 dispatcher spin mode 

15 Establish recovery 
environment. 

Output 

PSA 

PSASUPER 

PSACSTK 

PSAESAV1 
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Diagram SUP·10. External First Level Interrupt Handler (lEA VEExr) (Part 8 of 16) 

Extended DeKrlption 

The external FLiH mainline gives IEAVEEX6 control 
when an Interrupt occurs while the dlspateher II making 
a recursive ICBn of the dlapatchlng qu8U88 before anterlng 
a walt state, or while the dllPBtcher II spinning on an 
inter_ flag waiting to proceed. 

15 IEAVEEX5: 

• Saves the current FRR stack pointer In the 
PSAESA V1 field. 

• Seta the external FLiH super bit In PSASUPER. 

Module Label 

IEAVEEXT IEAVEEX5 
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Diagram SUP-tO. External First Level Interrupt Handler (lEAVEEXT) (Part 9 of 16) 

Input ProC8l1 

PSA 
16 .. no spin bits are let: 

PSACPUPA .. LCCA 

PSALCCAV"", V I LCCASPIN I • Clear tha dispatchar active 
and processor waiting fl •. 

PSASSTK 

• Process the Interrupt. 

• Establish e recovery anviron-
mant for the dllpatcher. 

17 If any spin bits are set: 

• Save the statUi of the 
interrupted routine. 

PSA 

• PI'OC8II the Interrupt . 

PSALCCAV 

• Restore the ltatUi of the 
interrupted routine. 

PSASSTK 

~LCCA 
LCCAXGR1 

LCCAXPSW 

LCCAXXM1 

COMMONCR 

SLiH 
interface 
subroutine 
!step 18) 

IEAVEDSO 

COMMONCR 

SLiH 
interface 
routine 
(step 18) 

Retum to 
Interrupted 
program 

Output 

PSA 

PSACSTK 

PSASVT .. 
SVT 

SVTDACTV 

SVTPWAIT 

PSA 

LCCA 

! LCCAXGR1 

PSALCCAV' LCCAXPSW 

LCCAXXM1 

PSA 

PSASUPER 

PSACSTK 
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Diagram SUP-I0. External First Level Interrupt Handler (lEA VEEXT)(Part 10 of 16) 
Extended Duscrlptlon 

16 When no spin bits are set, I EAVEEX6 preemptS the 
InterruPted routine. It: 

• Clara the dl.patcher active and proc:eaor waiting 
flags (tha SVTDACTV lind SVTPWAIT fields, I"&

spectlvely). 
• Branches to the COMMONCR subroutine (step 181 

which tracas tha Interrupt and routes control to the 
appropriate SLiH. 

• Makea the super steck current for the dispatcher • 
• Branches to the dispatcher at entry point IEAPDS7B. 

17 When spin bits era set, Instaad of preempting the 
Interrupted routine, lEA VEEX6 rBturnl control 

to It after the Interrupt hal been processed. IEAVEEX6: 

• Saves the Interrupwd routine's registers In the LCCAXGRl 
field. 

• Saves the Interrupted routine', PSW in the LCCAXPSW 
field. 

• Saves the Interrupted routine's cross memory 
control regiltlll'l3 and 4 In the LCCAXXMl 
field. 

• Sranches to the COMMONCR subroutine (step 181, 
which traceI the IntarruPt and routes control to the 
appropriate SLiH. 

• After the SLiH returns control, 11IIt0rea the statu, of 
the Interrupted routine, and returns to It. 

Module 
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Diagram SUP-I0. External First I.eveUnterrupt Handler (lEA VEEXT) (Part 11 of 16) 

From steps 6, 10, 
13,16,17,22, and 26 

Input Process 

~P_S_A ______ ~I' ~~L_C_'CA ______ ~ 
PsALCCAV l) LCCAXXM1 

! ~---------I 

Routine 

External call 
Emergency signal 
Timer 
Monitoring and system suppon 
facilitv (MSSF) or Service 
processor architecture 
Malfunction alen 
Com. Task 

FLCIECOD 

X'1202' 
X'1201' 
X'10' 

X'2401' 
X'1200' 
X'04' 

.. 

to. 

r 

'COMMON or COMMONC-R (SLI H interlace 
routines) 

18 Trace tha Interrupt. 

19 

and .. 
... 

Determine the type of 
external Interruption and give 
control to thll epproprlate 
second level Interruption handler 

.PTRACE 

.. System trace 
routine 

.. 
.... 

.. 

GTF 

Generel 
trace 
facility 

Appropriate 
SLIH , 

Output 

Retum to ttle addresIlpecmea 
by the celler of COMMON or COMMONCR 
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DiaJ!l'8D1 SUP-I0. External First Level Interrupt Handler (lEA VEEXT) (part 12 of 16) 

18 The COMMON and COMMONCR routines trace the 
external Interrupt bV Invoking the system trace and 

the generalized trace facilitv (GIF). IEAVEEXT obtains 
cross memory status from the LCCAXXM1 in COMMON 
and from the current control registers 3 and 4 in COMMONCR . 
The routines are otherwise the same. 

19 The external FLIH determines what tYpe of external 
interrupt occurred and routes control to the appropri· 

ate SLIH. 

• External call (I EAVEXS) - Occurs after a user issues 
an external call SIGP (signal processor) instruction. 

• Emergencv signal (lEAVEES) - Occurs after a user 
issues an emergency signal SIGP instruction. 

• Timer (module IEAVRTIO, entry point IEAOTIOO)
Occurs when a selected timer interval expires or when 
a TOO svnch check occurs. 

• Monitoring and system support facilitY (MSSF) or 
Service processor architecture !lEAVMFIH) - Occurs 
after the service processor signals the completion of a 
software-requested service. 

• Malfunction alert (lGFPXMFA) - Occurs if another 
processor falls. 

• Communications tesk (I EEBC1 PEl - Occurs when the 
operator presses the external interrupt key on the 
operator's console. 

When the SLiH completes,lt returns control to the caller of 
COMMON or COMMONCR. 

IEAVEEXT COMMON 
COMMONCR 

a 
-II 

H 
~ :z 
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Diagram SUP-I0. External First Level Interrupt Handler (lEAVEEy 13 of 16) 

From 

Inpn 1~lpr_o_ceg~ ______ ~ ________ ~ 

PS~La:AV V ':AIHRI : :CU~,~(::= 

PSA 

FLCEOPSW 

PSACSTK 

PSAESTK2 

PSA 

PSALCCA ~LCCA 
F==~ 

LCCAXGR2 

PSAESAV2 LCCAXXM2 

LCCAXPS2 

21 

22 

... 
23 

bit has already been set 

Establish recovery and 
save interrupt status. 

Call COMMONCR sub" 
routine to trace the 
interrupt and call the 
appropriate SLiH. 

Restora the status of the inter· 
rupted routine. 

6 

Step 28 

..... ..... t---------4 
SLiH 

.... ~ Interface 
routine 
(step 18) 

... 
••• ~ Return to the 

r Interrupted 
routine. 

... 

Output 

PSA 

PSALCCAV. -....... 

PSAESAV2 

PSACSTK 

PSA 

~LCCA -,...;;---...., 

LCCAXGR2 

LCCAIHR1 

LCCAXXM2 

LCCAXPS2 

PSALCCAV ~ LCCA 
...... ---~ 

PSACSTK 

LCCAIHR1 
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Diagram SUP-I0. Extemal First I.evellnterrupt Handler (lEA VEEXI') (Part 14 of 16) 

Extanded Description 

The RECURSE routine receives control when an 
external Interruption occurs while an axternal SLI H 
is active. Two levels of recursion are allowed • 

20 lEA VEEXT determines if this Is the first or second 
recursion. If this Is the second recursion, continues 

processing at step 25. 

21 For the first level recursion, IEAVEEXT: 
• Saves the current FRR stack pointer (PSACSTKI 

in PSAESA V2 field. 
• Sets the current FRR stack pointer to the external 

stack 2 (PSAESTK21 
• Saves the registers In LCCAXGR2. 

• Saves the old PSW In LCCAXPS2. 
• Saves the cross rnamorv control registers 3 and 4 

In LCCAXXM2. 
• Sets the recursion flag in LCCAI HR1 • 

22 RECURSE calls the COMMONCR subroutina to 
system and GTF trace the interrupt and to call 

the appropriate SLI H. After the SLI H completes, control 
is returned to here. 

23 IEAVEEXT restores the status of the interrupted 
routine end returns control to It. 

Module Label 

IEAVEEXT RECURSE 



~ Diagram SUP-I0. External First Level Interrupt Handler (lEA VEEXT) (part 15 of 16) 
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Input 

PSA LCCA 

t=F=L=C=E=O=PSW=:::11 ! 
PSALCCAV V 

LCCAIHR1 

PSACSTK 

PSAESTK3 

PSA LCCA 

PSALCCAV 

I LCCAXGR3 

~F=L=C=EO=P=SW=~ ~----~ 
t- LCCAXXM3 

PSAESAV3 

From 
Step 20 .. Process 

" 

~----... "") 25 
v 

26 

---r--------.-.,,).1 27 
From RTM 
for the first, 
second 
or third 
recursion. .. 28 

29 

30 

SECOND (Recursion routine) 

If the second level recursion 
bit has already been set, issue 
an ABEND. 

Establish recovery and save 
interrupt registers and cross 
memory status. Set second 
level recursion bit . 

Call COMMONCR subroutine 
to trace the interrupt and call. ~ 
the appropriate SLI H. 

Restore the status of the 
interrupted program. 

Clear the external interruption 
indicator, according to the 
level of recursion. 

Clear the OAT translation 
buffers (PTLB). 

Issue an ABEND to terminate 
the program that received the 
external interrupt. 

r 

T 

COMMONCR 

SLiH 
Interface 
routine 
(step 18) 

Return to the 
interrupted 
routine 

I 
J-. 

v 

.r-.... 
v 

.... 
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DiIlgram SUP-I0. ExteinaI Fint l.evellnterrupt Handler (lEA VEEXI') (Part 16 of 16) 

. Extended Dascrlpdon 

If an extamallnterrupt occun while IEAVEEXT is 
processing a pravlous recursive external Interrupt, 
I EAVEEXT gives control to the SECOND subroutine. 

24 If the second level recursion Indicator (LCCAIHR1) 
has already been set, I EAVE EXT glvas control to 

the THIRD subroutine to issue ABEND X'3FC' with raason 
codaO. 

25 For the second level recursion, SECOND: 
• Savas the current FRR stack pointer (PSACSTK) 

In the PSAESA V3 field. 
• Sets the current FRR stack pointer (PSACSTK) 

to the extamal stack 3 (PSAESTK3). 
• Savas the registers In LCCAXGR3. 
• Savas cross memory control registers 3 and 4 

In the LCCAXXM3 field. 
• Sets the second level recunlon Indicator (the 

LCCAI HFt1 flag). 

26 SECOND calls tha COMMONCR subroutln!l to treca 
the Interrupt via SVltam traca and GTF and to call 

tha appropriate SLIH. Attar the SLIH completes, It 
returns control here. 

27 Attar tha SLIH returns, SECOND restores the status 
of the Interrupted routine and returns control to 

the Interrupted routine. 

IEAVEEXT SECOND 

Eld8nc1ed Description 

28 The axtarnal FLiH has three retry routines which 
the supervisor FRR (lEAVESPR) will ratry to. 

Tha retry routina Is ch088ri basad upon whlchavar FRR 
stack Is the currant stack whan the interrupt occurs. 
lhasa routines claar various axternal FLIH recursion 
Indicators. restore the pravlous (saved) FRR steck. and 
ABEND the program which recalvad the interrupt. 

Module 

RETRY Routine Claars Indicator Restores FRR Steck From 

IEAVEE1R 
IEAVEE2R 
IEAVEE3R 

PSAEXT 
LCCAXRC1 
LCCAXRC2 

PSAESAV1 
PSAESAV2 
PSAESAV3 

29 All three retry routines Issue a PTLB Instruction 
to ensura that there Is no Invalid Information In 

the OAT translation buffers. 

30 An three retry routines issua an ABEND macro with 
an X'3FC' complation coda to terminate tha program 

which was running when the external Interrupt occurred. 
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Diagram SUP·II. Stage I Exit Effector (lEA VEFOO) (Part 1 of 2) 

Input 

Register 0 

I • ,"il rOUline 

Regilter 1 

From SVC IH 10 
begin acheduling an 
asynchronoUi 
ellit routi .... 

L-_O_pt_io_n_b_iu __ ..... I--:t---o1+ - - - -
Size of workarea} 

IGC043 

IGC0438R 

1 Obtain storage for an lAB. 

2 Obtain a work area if requesled 
wilh the lAB. 

3 Obtain a SBV' area if requesled 
with the IRB. 

4 Initialize the lAB. 

F or branch entries, 
to caller via branch 

For SVC .nlries, to 
caller via ellit prologue 

GETMAIN 
routine 

AMBAANCH 

Process 

Regllter 1 

• lAB 

lAB 

ABPPSAV 

f-----
Work 
area 

72·byte problem 
program save 
a'e. 

,/ 



n 
o 
~ ., ... 
lD ;s.. 
1-1 
tit 
:3: 
(") 
o ., 
'a . 

3: 
ID .... 
;s
O 
A. 

o 
~ 

o 
'a 
III 

a1 .... ... 
o 
:J 

CIt c:: 
"V 
I ... ... .... 

Diagram SUP-II. Stage Exit Effector (lEA VEFOO) (Part 2 of 2) 

Extended Dascriptlon 

The stage 1 exit effector is called by supervisor or data 
management routines. Its purpose is to create and initialize. 
according to input parameterl. an IRB linterruption request 
block) to control a user exit routine whose future use is 
requested by the caller. 

Module Label 

1 The stage 1 exit effector calli GETMAIN to obtain 
storage for the IRB from LSQA. subpool 253. 

IEAVEFOO IGC043 

2 Tha caller may request a work area to be appended to 
the IRB. This work area will be released when the IRB 

is freed. 

3 StaGe 1 exit effector obteins Itorage for the save area 
from the problem progrem's subpool 0, if requested. 

4 The information placed In the iRB during initializetion 
In.cludes the save area address, tha entry point address 

and addressing mode of the user axit routine, the size of the 
R B. the PSW to be loaded to start execution of the asynchronous 
exit routine, and bits indicating whether the IRB should be freed 
by EXIT. 

IGC043BR 
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Diagram SUP-12. INTERSECf Processiog (lEA VEINT) (Part 1 of 6) 

Input 

WSAL 

WSALISEC 

SVT 

~ 
CSD 

I CSDACR. 

WSAL ~ 

WSALISEC J R~1ster SB~ J 
8!ea '. . 

-. 

From IUpervilOr routines to obtain 
Intenect using the INTSECT maCro 

Process 

1 Check the stete of 
the call •• 

2 Save the caller's 
reglltltrlln the local 
work law eree. 

Disabled 

3 Spin on the dispatcher 
active field until It 
Is zero. 

• ACR processing required? 

4 Restore the caller's registers . 
when .rlaJizetion Is 
. complete. 

Output 

Step 5 

ACR 
processing 

RetUrn to 
the caller 

WSAL 

WSALlSEC·· 

" Register sev~ 1 
.. area . 
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Diagram SUP·12. INTERSECf Processing (lEA VEINT) (Part 2 of 6) 

Extended Description 

The intersect function provides a means to serialize process
ing with the dispatcher. The INTSECT macro provides the 
interface to this function. If an invoker of the INTSECT 
macro was assembled with pre-MVS/XA macro libraries, the 
INTSECT macro passes control to the Intersect module to 
ensure that the dispatcher has e)(ited on all processors. 
Otherwise, the INTSECT macro makes an in line check of 
the dispatcher active field (SVTDACTV). If the dispatcher 
active fieid is non-zero, the INTSECT macro passes control 
to the intersect module which will wait for the dispatcher to 
e)(it each online processor. 

Two levels of Intersect are provided: 

• Local 

The routine that raquests. the. intersect must hold the local 
lock. The requesting routine then issues the INTSECT macro,' 
which turns on tha requestor's intersect bit In the local . 
intersect field (ASCBSRO). If the invoker was assembl-
ed with MVS/XA macros, the INTSECT macro 
chacks the dispatcher active field (SVTDACTVI for zeros. 
If SVTDACTV is zero, indicating that the dispatcher is not 
active, the requesting routine continues processing! If 
SVTDACTV is non-zero, the macro branches to the in~rse~ 
module at entry point IEAVEIN L to perform the required 
serialization. If the invoker was assembled with pra- MVS/XA 
macro IIbreries, the I NTSECT macro passes cOntroi to the 
intersect module at entrY point IEAVEINT. Note that 
the pre - MVS/XA %yte SVTDACTV field is initialized 
to all X'FF's. niis forces control to be passed to the service 
routine at IEAVEINT, which checks the new Hi.i)yte 
SVTDACTV field. 

• Global 

The rO'!tine requesting the global intersect must hold the 
dispatcher lock. The macro turns on the requestor's inter
sect bit in the global intersect field (SVTDSREO). ,f the 
invoker was assembled with MVS/XA macro 
libraries the INTSECT macro checks the dispatcher ac
tive field (SVTDACTV) for zeros. If SVTDACTV is zero, 

Module Label Extended Description 

indicating that the dispatcher is not active, the requesting 
routine continues processing. If SVTDACTV is non-zero, 
the INTSECT macro branches to the Intersect module 
(JEAVEINTI at entry point IEAVEING to perform the 
required serialization. If the invoker was assembled with. 
pre - MVS/XA macros, the INTSECT macro passes control 
to the intersect module at entrY point IEAVEINT. 

1 If the function was entered at the entry point 
I EAVE I NT end the dispatcher active field Is zero, 

IEAVEINT returns to the caller. IEAVEINT determines 
the state of the caller leither enabled or disabled). If dis
abled, the module continues processing at steP 5. 

2 IEAVEINT seves the caller's registers 0 through 14 
in the intersect local work save area. If the caller Is 

enabled, IEAVEINT assumes thatthe loeallock is held 
since the dispatcher lock is a disabled lock. The local lock 
serializes the local work save areas. 

3 The spin on the dispatcher active field (SVTDACTVI 
enlUr8l18rlallzation with the dispatcher In the follow

ing way. I EAVEINT e)(amln81 the SVTDACTV one byte at 
a time. When one byte becomes zero, Indicating the corres
ponding procelSOr'l dispatcher II not active, IEAVEINT 
examines the next byte. After all 16 bytes have become 
zero, proper serialization has been obtained and IEAVEINT 
returns to the module that issued ~e INTSECT macro. 

In order to enlUre that the dispatcher does not interfere 
with an Intersecting routine, the dispatcher checkl the local 
Intersect word (ASCBSROI for zero before searching the 
TCB queue In the addrlllllPace. A nonzero ASCBSRO 
Indicates that the requesting routine owns the local Inter
sect and that the dispatcher should not change anything In 
the address space. Therefore, If the ASCBSRO Is nonzero, 
the dispatcher will look at the next address spaca. 

4 The serialization process Is now complete. The 
registers are reloaded from the local work save area, 

and contrails passed to the caller. 

Module Label 

IEAVEINT IEAVEINT 
IEAVEINL 
IEAVEING 

IEAVEINT SPINENBL 

a 
~ 
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IL~NG" I 

Process 

Requestor disabled. 

5 Save the registers 1-8. 

6 Spin on the dispatcher 
active field umil it is zero.' 

• ACR processing required '1 

Yes 

• Excessive disabled 
spin loop detected '1 

Yes 

7 Restore the registers. 

Return to 
the caller 

Output 

LCCA 

ILOCAING" I 

RTM 

ACR 
processing 

.IEEVEXSN 

Spin 
notification 
routine 
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Diagram SUP-12. INTERSECf PrOc:essiDg (lEA VEINT) (Part 4 of 6) 

Extended Description 

5 IEAVEINT saves the celler'. registers 1 through 81n 
the LCCA intersect lBVe erea end establishes 

I EAV INTR es the functionel recovery routine for the dis· 
abled spin processing described below. (See "Recovery 
Processing" at the end of this extended description for a 
description of IEAVINTR). 

6 IEAVEINT examines the dispatcher active field 
(SVTDACTV) one byte at a time until the byte 

Is zero. Since this is a disabled spin, the dllpatcher 
Issues the WINDOW macro to accept an amergency 
signal (EMS) or malfunction alert (MFA) and determines 
If ACR processing is required. If an ACR condition hes 

Occurred, IEAVEINT gives up control to RTM so that work 
on the deed processor cen run. If the time spent in this dis
abled spin loop becomes greater than a global constant, 
IEAVEINT cells IEEVEXSN, the spin notlficetion routine, 
to give the operator the option of Initiating ACR. 

7 When all bytes of the dispatcher active field 
(SVTDACTV) have been tes1;8d and become zero, 

serialization is complete. IEAVEINT removes IEAVINTR 
from the FRR stack, reloads registers 1 through 8 from the 
LCCA intersect save araa, and returns control to the caller. 

Module Label 

IEAVEINT SPINDSBL 

lot 

I 
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~ SUP-12. INTERSECf Pro~ssing(IEA VEINT) (Part S of 6) 

Input 

AleB 

Ej 
SVT Ej. 
PSA 

~ 

From tha lupervlsor routine 
when Interuct II reset by 
thalNTSECT macro 

Process 
Locallnteruct R.-t 

8 Seve the work 
registers. 

9 Oteck for any InterllCt 
bits • 

• If anv bits ara on (other 
than past bits) 

10 Signal any _Idng 
prOC8llOr. 

11 Restore the regilters. 

Ratumto 
the callar 

Ratumto 
thecallar 

Output 

PSA 

~ 
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Diagram SUP-12.INTERSECf Processing (lEA VEINT) (part 6 of 6) 

Extended Dascrlptlon 

LoceI lnunact ReNt 

The Intersect module II entered using the I NTSECT 
macro on a locallntersec:t reaet whan the post bits are on 
In the loc:aIlntenact word (ASCBSRQ). The dispatcher 
tUmlon the post bltl' before dispatching the walt task ' 
when the local Intersect II not available for an ~reu 
space that might haw work ready. 

Notrl: Post bib exist In the local Intll1'lllCt word 
(ASCBSRQ) and are sat by the dispatcher to request not
ification when the local Intersect becomes available. 

8 After disabling tha processor, IEAVEINT laves the 
work registeR In the PSA lingle levellBV8 area. 

9 I EAVEI NT examines the local Intersect word 
(ASCBSRQ), Ignorlnglthe post bnL If any otIY 

Intersect bits are on, the routine returns to the caller. 

10 If only the post bltlBre on, IEAVEINT Ilanaia 
waiting proceaon to enter the dlspatcher'to pro- ' 

COlI any WOrk that might now be ready. IEAVEINT 
Ulel the SVTPWAIT field to determine which prGceaoR 
are waiting. it ~ a SI~P In~uctlori to lignal them. 

11 IEAVEINT restorea the registeR from tha PSA single 
lavolllMt area, and returlll control to the caller. 

Module 

IEAVEINR 

Extended Description Module Label 

Racovery Procaalng 

When an error occurs while IEAVEINT is in a disabled IEAVEINT IEAVINTR 
spin loop waiting for the dispatcher active field to go to 
zero, RTM gives control to IEAVINTR. IEAVINTR saves 
(in' the variable r9cordlng area of the SOWA) the current-
locks-held string (PSACLHS), the global Intersect word 
(SVTOSREQ), the dispatcher active field (SVTOACTV), 
end the local Intersect word (ASCBSRQ). If e restart 
interrupt caused the entry, IEAVINTR checks whether 
IEAVEINT was In avelid spin loop at the time of the in-
terrupt. If it was, IEAVINTR issues a SETRP macro to 
return the 10 of the processor that Is keeping IEAVEINT 
in the spin (the processor with the non-zero dispatcher 
active byte). The macro also requests that the error be 
recorded I'n the SOWA. IEAViNTR then returns to RTM, 
and RTM signals the processor causing the spin via SIGP 
restart. 

If IEAVEINT Is not In a velld spin loop, IEAVINTR 
Issues an SETRP macro requesting an SOUMP, er..or 
recording, and percolation. 
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Diagram SUP-13. I/O Interrupt Handler (IEAVEIO) (part 1 of 14) 

From the I/O new PSW after hardware 
stores the I/O old PSW 

Input 1.-PSA 

I_MODE" I 1 

Control Registers 

EE " 2 

IJ CR4 

cpunmer 

I I 3 

Output 

IEAQIOOO 
PSA 

I I 
Save the interrupt registers and 
branch to the proper routine 

v PSAIOGPR 

using PSAMODEH: 

• Task mode --. Step 2 

• SRB mode -,. Step 10 

• Wait mode • Step 13 
.. 

• Dispatcher spin mode .. Step 16 

IEAVEI01 Task mode 
PSA 

Establish recovery and set the 
I/O FLIH super bit to one. PSASUPER 

Save the interrupted task's 
processor timer value, and PSACSTK 

cross memory status. 

Call the I/O SLI H to process 
... PSACPUT 

the interrupt. • IECSLlHA 
PSAIOXMS 

I/O SLiH 

6 
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Diagram SUP-13. I/O Interrupt BancUer (lEA VEIO) (part 10 of 14) 

13 When the Interrupt OCCUR while the system fa 
In walt mode, the I/O FLlH: 

• Seta the I/O FLiH super bl~;ln the PSASUPER. 
• Saves the CPU timer in the PSACPUT. 

14 The I/O F LlH accumulateS the walt time by calculating 
the amount of time In walt stata and adding It to the 

LCCAWTIM. It also satlto zero the dispateher active 
(SVTDACTV) and proc:aasor waltfng (SVTPWAIT) fields. 

16 The I/O FLlH: 

• Seta die return addralllO that the I/O SLiH will retum 
directly to the dlapatchar at entry point IEAPDS7B. 

• P81181 control to the I/O SLI H. 

16 When the Interrupt OCCUR while the system I, in dis· 
patcher ""ode, the 110 FLlH: 

• Sets the I/O FLiH super bit In PSASUPER. 
• Seta to zero the dispatcher active byte (SVTDACTVi and 

the processor waiting bYte (SVTPWAITt. 

17 The 1/0 FLIH: 

• Sets the return address so that the I/O SLiH will return 
directly to the dispatcnar at entry pOInt IEAPDS7B. 

• Paaes control to the I/O SLIH. 

Module 

IEAVEIO 

Label 

IEAVEI03 

IEAVEI04 
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Diagram SUP-13. I/O Interrupt Handler (lEA VEIO) (part 11 of 14) 

Entered from I/O SLIH when scheduling 
8n SRB during 8 TeB mode Interrupt. . 

·Proc:aSs 

IEAVEIOP 

18 Determine Ifthe SRB I. 
IChaduled to a higher 
priority addraa apace. 

• If it ii, sat the PSAIOPR 
bit on. 

19 Place the SRB on the 
global SRB queue. 

20 If a prDC8SlOr I. In • 
weltlUlt8: 

• Tum the PSAIOPR 
'bit off. 

• ·Unk to SCHEDULE 
modul~ UEAVESCO) 
to IIgnal the waiting . 
processor. 

-t .... ~ Entry pOint 
"'l1lI IEAVESC4 

."11111~ Return to 
I/O SLIH 

Output 

PSA 

PSAIOPR 

SVT 

I SVTGSMCl h 
• ~SRB "'-II1r----
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Diagram SUP-13. I/O Interrupt Handler (lEA VEIO) (part 12 of 14) 

Extended Description Module Label 

18 When the interrupt occur. while the system is In IEAVEIOP 
TeB mode, the I/O FLiH determln81 if an SRB 

is scheduled to a higher priority addrass space by 
comparing the dillpatching priorities of the SRBs target 
address space and the home address space. If the target 
address space is e higher priority, the I/O F LIH sets the 
PSAIOPR bit. 

If the interrupted task and the task associated with the 
SRB is for the same address space, the PSAIOPR bit is 
also sat, since the relative priorities of the tasks are unknown. 

19 The I/O FLIH plac81 the SRB on the global SRB 
queue. 

20 If there is a processor in a ~! stat.ll! the I/O F LIH resets IEAVESCO IEAVESC4 
the PSAIOPR bit to zero and calls the schedule 

module (lEAVESCOI to Ilgn81 the waiting processor. 

The I/O FLIH then returns to lOS, 
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Diagram SUP-I3. I/O Interrupt Handler (lEA VEIO) (part 13 of 14) 

Input 

PSA 

I'UMOOEH I 

From 
IEAVEIOR 

Recovery processing: 
IEAVEIOX 

=:::::=====::::::::> 21 Branch to the proper 
routine using 
PSAMODEH 

• Task mode 

• SRB mode 

IEAVEIOR 

22 If possible to con
tinue retry processing, 
exit to IEAVEIOX. 

Otherwise, continue 
at step 23. 

23 Clear the I/O Indica
tor and restore the 
FRR stack pointer to 
point to the normal 
FRR stack. 

_ •• Step4 

SteP 12 

Step 23 

Output 

PSA 

PSASUPER 

PSACSTK 

Completion codes 

X '2FC' 

Normal 
FRR stock 

D 
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Diagram SUP-13. I/O Interrupt Handler (lEA VEIO) (part 14 of 14) 

Extended Description 

Recovery Processing: 

21 Control is received when the I/O FLIH recovery rou-
tine (lEAVEIOA) indicates to continue retry pro

cessing after an error. The system mode determinas which 
routine is to continue retry processing. IEAVEIO uses 
PSAMODEH as an index to the internal table 10AETTAB 
to reference the proper routine. 

22 If the error occurred when the I/O SI.IH was Invokea 
to process a task mode or SAB mode I/O intarrupt, 

resume normal processing by exiting to entry point 
IEAVEIOX of IEAVIO. 

23 The I/O FHIL FAA (lEAVEIOA) clears the I/O FLIH 
super bit In PSASUPER and points the FAA stacker 

pointer (PSACSTK) in the PSA to the normal FAA stack. 
It then ABENDS the interrupted program with a X'2FC' 
completion code . 

Module Label 

IEAVEIOX 

IEAVEIOA 
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Diagram SUP-14. Low Storage Refresh (lEA VELCR) (part 1 of 2) 

~mlJ; Input Process 
1 Refresh selected static 

P~A fields. 
SVTVCONS 

I I .. > 2 Refresh selected VCONS .. 
in theSVT. 

CVTVCONS 3 Refresh the PSA 

I I pointers to the CVT. 

ISTAVT Jo..> 4 Refresh VCONS in CVT. 

I I ISTACVT . a. )5 Refresh the PSA pointer 
r 

to VTAM's address vector 
CVT table • 

GSDAASVT 

GSDPCCT 

GSDAGDA 

GSDACSD 

GSDAMAXLL >6 Refresh pointers to the 
r 

GSDASTRT following critical system 
control blocks from fields 

GSDA in the GSD or from a 

GSDAASVT 
VCON: 

GSOAPCCT • ASVT 

GSOAGDA • PCCA 

• CSO GSDACS[)'- • GDA 
GSDAMAXU • SPTT 

GSDASTRT Refresh ASVT max user's field 
GSDANONR and releted ASVT control fields. 

a. 
ASV'r GOA >7 Refreshes the PCCA 

I GDMPTI I 
.. 

pointer IPSAPCCAV) • 
ASVTSTRT 

ASVTNONR 

ASVTMAXI 

ASVTMAXU ""-----

I I CVTPCCAl 

PCCAT 

I PCCATOOfo I Caller 

Output 

PSAFIELD 
I ... I I > PSASVT 

SVTFIELD 
~ I I > .. 

II 
PSA .. I I > FLCCVT2 

y 

11 CVTFIELD 

I I > 
PSA, .. I I > PSAATCVT 

r 

CVT 

" CVTASVT 
> .. CVTPCCAT 

CVTGDA 

CVTCSD 

ASVT 

ASVTMUSI 

ASVTMAXI 

ASVTMAXU 

GDA 

I GD~~ I 
I I > CVTLLCB .. 
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Diagram SUP-14. Low-Storage Refresh (lEA VELCR) (Part 2 of 2) 

Extended Description 

IEAVELCR checks, and if necessary, refreshes critical 
fields in the PSA, SVT, CVT, ASVT, and the GOA. 

1 

2 

3 

4 

6 

Refreshes static fields in the PSA. 

Refreshes the critical values in the SVT. 

Refreshes the PSA secondary pointer to the CVT 
(FLCCVT2) . 

Refreshes the VCONs in the CVT. 

~efre8hes the PSA pomter to VTAM's CVT 
(PSAATCVT) from VTAM's vector table (AVTI • 

Module 

6 Refreshes pointers to critical system control blocks. 
These control blocks ere the ASVT, PCCA, CSO, and 

the GOA, The ASVT max user's field and related 
fields are recalculated and refreshed: 
• ASYrMAXI - The iDstallation specified max user's count. 
• ASYrNONR - The Dumber of ASYr entries reserved to 

replace Don-reusable ASID& 
• ASVI'STRT - The Dumber of ASYr entries reserved for 

ST ARTed,lSASI address ipaces. 
• ASvrMAXU - The instalIaIion specified maz user'. count 

plus the Dumber of ASYr en1ries reserved to place 
non-reusable ASIDs and the number of ASYr entries 
reserwd for ST ARTed,lS~1 address spaces. 

These pointers IUId. fields ~ cbeckecl apiDst. write proteGted 
fields in the GSDA. The SPIT (subpool translator table pointer) 
is refreshed via a VCON. 
7 Refreshes the pointer to the PCCA (PSAPCCAV). 

The alternate path to the PCCA is 
CVTPCCAT~' PCCATOOP -+PCCA. If both the 
PSAPCCAV and the PCCATOOP for this processor fall 
LRA checks, then this processor 18 set to 8 disabled 
walt with a PSW wait code X'083'. 

Label 
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Diagram SUP·IS. Spin Lock Mauager Processing (lEA VELK) (Part I of 8) 

from supervllOl' routines 
10 obtain 8 lock; via 

Input SCTLOCK macro Instructiont Process 
r----------------------, r---~------------------------

PSA 
r- -

PSACLHS f4- ---t 
I 
I 
I 

PSACLHT 

I 

I PSACPULA 

t--
I 
I 
I 
I 
I 
I 
I 
I 
I 
I L __ 

Obtaining Locks (Spin type locks 
only, not including the CPU lock 
or shared/exclusive locks) 

1 Perform hierarchy violation checks 
for unconditional requests for mul-
tlple level spin locks. 

• If the caller violates. 
locking hlararchy 

2 Determine If the processor already 
owns tha lock for multiple lavel 
spin locks. 

• Iho 

3 Try to obtain tha lock and, If 
obtained, Indicate that thll 
procaaor GWnI. It. 

• If obtained 

Completion coda 

I X1)73' 

Register Iii 

I reason coda X'OS' 

Regllt.r 13 

I R.lurn coda .. 4 

Raglltll13 

Return to Ratum code = 0 

Caller 
Lockword 

logical CPUID 

Return to 
Celler PSACLHT 

PSACLHS 
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Diagram SUP-IS. Spin Lock Manager Processing (IEAVELK) (part 2 of 8) 

Extended Description 

The spin lock manager provides the means for a user to 
obtain locks that serialize the use of a resource. The lock 
manager provides the following locks: 

• RSMGL (RSM global lock) 
• VSMFIX (VSM fixed subpools lock) 
• ASM (auxiliary storage management lock) 
• ASMGL (ASM global lock) 
• RSMST (RSM steal lock) 
• RSMCM (RSM common lock) 
• RSMXM (RSM cross memory lock) 
• RSMAD (RSM address spece lock) 
• RSM (RSM lock, shared/exclusive) 
• VSMPAG (VSM pageable subpools lock) 
• DISP (dispatcher lock) 
• SALLOC (space allocation lock) 
• IOSYNCH IIOS synchronization lock) 
• IOSUCB IIOS unit control block lock) 
• SRM (the system resource management lock) 
• TRACE (TRACE lock, sharad/axcluslve) 
• CPU (processor lock) 

The lock manager both obtains and rele8S81 locks. There 
are two distinct methods of obtaining locka; conditionally 
and unconditionally. If tha lock cannot be obtained for a 
conditional request, the lock managar Immediately ra
tUI11l control to the caller with the appropriate return 
code In regllter 13. If an unconditional request fora apln 
lock cannot be satllfled, tha lock manager keePi control 
until the lock I, obtained. 

Note: 
For non-class spin lockl, step' 3 Is performed prior to stapi 
1 and 2. 

Modul. Label 

IEAVELK 

Extendad Description Module 

1 If an unconditional request for a multiple level spin lo·ck IEAVELK 
is presented, the lock manager determines whether the 

caller has violated the locking hierarchy by: 

• Unconditionally requesting a lock lower In the hier
archy than a lock It already hold •• 

• Requesting a cia. lock when another lock In that 
cia. Is already held. 

The lock manager abnormally termlnetes callari who vlo· 
late the hierarchy with a X'073' completion code and a 
reason code of X'OS' in register 16. 

2 The lock manager determines whether this proceaor 
already owns the requested lock. If this processor 

owns it, the lock manager puts a return code of.4 in register 
13, and returns control to the caller. Otherwise, procassing 
continues. 

3 The lock manager tries to obtain tha lock. If the lock 
Is available (the lockword contelns 0), the lock men

ager Indicates ownership by: 
• Placing into the lockword the logical processor I D. 

• Setting the appropriate bit In the proceaor.Jockl.fleld 
Itrlng (PSACLHS) 

• For any class lock, storing the address of the lockword 
into the processor-Iock&-held table (PSACLHT) 

The lock manager then rat urns to the caller with a zero 
return code. If the lock II not available, processing con
tinues et step 4. 
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Diagram SUP-IS. Spin Lock Manager Processing (lEA VELK) (Part 3 of 8) 

Input Process 

4 If the procesSor cannot obtain 
the lock. perform the necessary 
proC8Sllng. 

al For conditional requests of 
multiple level spin locks: 

• Detannlna If tha lock Is 
held by another procassor: 

- Yes -
• A level error has been detectad. -bl For unconditional requast80r mul- -
tiple leval spin locks: 

• Datennlne If a laval error 
has been detected: 
- Yas 

- No -
cl For unconditional requests of 

single lavel locks 

• If the lock is already owned. 

• If a higher lock Is held. 

Output 
-

Regllter 13 .. I Return coda X'OS' I 
r 

... Raturnsto 

....", Caller Regllter 13 .. I Return coda X'10' I 
... Returns to 

.. 
..... Caller 

Completion code 

I X'073' I 
r Reason code 

~ Continua at 
..... step 4cI I X'28' I 

II 
Register 13 

.- I I Return code X'04' 

Il ... 
Comp/etlon code .. 
I X'073' I 

, Raglltar 16 

I Reason.code I X'OS' 

i 
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Diagram SUP-IS. Spin Lock Manager Processing (lEAVELK) (part 4 of 8) 

4 
• For conditional requests, I EAVE LK sets one of the 

following return codes: 

X '04' - Lock already owned by caller. 
X 'OS' - Lock held by another processor. 
X'1 0': - Level error detected. (Level errors are only 

defined for multiple leve,locks.) 

• For unconditional requests for multiple lewl spin 
locks, I EAVE LK determines if a lewl error has 
occurf'Aft. A lewl error Indicates that: 

• The caller is attempting to use the seme lockword to 
represent two distinct locks. This is detected if 
the PSACLHT slot for the lock requested Is zero, 
the lockword contains the currant CPU 10, and 
another PSACLHT slot contains the user-supplled 
lockword address. 

• The caller is attempting to use two different 
lockwords for the same lock. This is detected if. 
the PSACLHS indicates the lock is held but the 
PSACLHT slot contains a lockword address 
different than the user-supplied lockword address. 
If a lewl error has been detected, the lock manager 
abnormally terminates the lock request with a 
completion code of X'073' and a reason code of 
X '28' in register 15, if the request was for un
conditional ownership. A return code of X'10' 
Is genereted for level errors detected on conditional 
requests. 

Moduli !-abel Extanded Description Module Label 
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Diagram SUP-IS. Spin Lock Manager Processing (IEAVELK) (part S of 8) 

Input Process 9 
CVT ~ .. 5 If the processor cannot 

> obtain the lock for a ... 
wlid unconditional 

CVTEXSLF request 
spin factor 

a) Prepare to entar 
spin. 

b) If the lockword Is 
Lockword zero, 

I I - Prepare to exit 
spin. 

- Try again to 
obtain the lock. 

c) Issue a WINDOW 
macro instruction 
and check for ACR 
processing . 

d) If the ACR occurred 

- Call RTM. 
- Prepare to exit 

spin. 
- Try again to 

obtain the lock. 

e) If lock ownership 
changed 

- Restart spin loop. 

f) If spin loop count is 
zero 

- I nform operator 
of excessive spin. 

- Restart spin loop. 

Q 

Output 

. 
> continue at • step 3 

RTM 

") continue at ... 
step 3 

.. 
") continue at 

--y 
step 5b 

.. .. IEEVEXSN 
... ... Excessive spin 

notification 
routine .. 

") continue at -.. 
step 5b 
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Diagram SUP·IS. Spin Lock Manager Processing (lEA VELK) (part 6 of 8) 
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Extended Description 

5 If the processor cannot obtain the lock for a valid 
unconditional request, the lock manager loops ("spins") 

to check If the lockword is zero. 

a) IEAVELK issues a SETFRR macro to establish ELKFRR 
as the functional recovery routine (FRR), turns on the 
lock manager super bit, and calculates the spin loop time 
out count. 

b) The lockword is checked again to see if it is zero. If it 
is, IEAVELK turns off the super bit, issues the 
SETFRR macro to delete the FRR, and resumes pro· 
cessing at step 3, where it tries to obtain the lock again. 

c) The lock manager issues a WINDOW macro to enable 
EMS (emergency signal) and MFA (malfunction alert} 
interruptions. (This is done to prevent deadlock in case 
of failure on the other processor.) 

d) The lock manager then determines if an ACR (alternate 
CPU recovery) condition occurred. If so, it returns con· 
trol to RTM and turns off the super bit, issues the 
SETFRR macro to delete the FRR, and resumes pro· 
cessing at step 3, where it tries to obtain the spin lock 
again. 

e) If lock ownership has changed, lock manager restarts 
the spin at step 5b, resetting the spin loop time count. 

f) If the spin loop count is zero, the lock manager calls 
IEEVEXSN to inform the operator of the excessive 
spin and restarts the spin loop at step Sa b., resetting the 
spin loop time count. 

1+ Otherwise, IEAVELK goes to step 5b to check the lock-
if word and repeats the loop. 
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-fI 
C) 

" CD 

a1 
1+ .... 
o 
::II 

en 
c: 
"'0 
I .... 
"" U'I 

Module Label 

o 
-t. ... 
w 
:z 



3: 
< 
VI 
"
X 
l> 

VI 
r
r-

VI 
C 

" CD , 
< .... 
In 
o , 
(") 
o 
:l 
r+ , 
o 
I-' 

r
oo( 
N 
00 
I 

I-' 
~ 
0-
1.71 
I 

c 

n 
o 

" '< , .... 
Ie 
;T 
r+ 

1-1 
tI:I 
3: 

n 
o , 
" 

Diagram SUP-15. Spin Lock Manager Processing (lEA VELK) (part 7 of 8) 

Input 

Register 11 

I 4 to lock, or 0 I 
Register 12 

c+ 
Lock's parm 
list 

Displacement 
into PSACLHT 

PSACLHS 
owership mask 

Hierarchy mask 

Release mask 

Register 13 

Entry point address 
for lock request 

Register 14 

Caller's return address 

PSA 

~ 
PSA 

PSAUPER 

PSACLHS 

From SETLOCK 
macro to release 

''';" .. P ocess r 
Releasing Spin-type Locks 
(Spin locks only, not 
including the CPU lock or 

) shared/exclusive locks) 

6 Determ ine if the proces-
sor holds the lock. 

• Lock held by this 
processor. 

• Lock held by 
another processor or 
lock not held. 

7 Update the lock 
indicators. 

.. 
) 8 Determine the return 

environment . 

o utput 

Lock 
Owned ... I I ) 0--- ---0 

Register 13 

Step 6 Held by 
Code X'OB'- another 

) processor .. 
Register 13 

) 
Code X'04' - Not held y 

.R"","'" Code X'OB' - Held by 

caller 
another processor 

PSA .. 
... PSACLHS 

PSACLHT 

Register 13 

" I I Code = 0 .. 

... 
Return to the caller: 

7 

• Enabled if no spin locks are held, no 
super bits are on, and the caller has 
not requested a disabled release. 

• Disabled when the conditions above 
are not met. 
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Diagram SUP-IS. Spin Lock Manager Processing (IEAVELK) (Part 8 of 8) 

Extended Description 

6 The lock manager releases the locks when the caller 
issues the SETLOCK macro using the RELEASE 

operand. 

IEAVELK determines if the lock Is held by this processor. 

• If the processor owns the lockword, the lock menager 
releases it by setting the lockword to zeros. 

• If the lock is not held by this processor, IEAVELK 
returns to the caller with a return code in register 13 . 
If no processor holds the lock, the return code equals 
X'04'; if another processor owns the lOCk, it equals 
X'OS' . 

7 IEAVELK updates the lock indicators by clearing the 
appropriate bit in the locks·held string. If this is a class 

lock, IEAVELK clears the appropriate entry in the locks· 
held table . 

8 If anyone of the following conditions is met, 
IEAVELK returns to the caller in a disabled state. 

• A spin lock is held. 

• A super bit is set. 

• The caller requested control be returned in a disabled 
state. 

Otherwise,lEAVELK returns in an enabled state. In either 
case, the return code is zero. 

Module Label 
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Diagram SUP·16. Obtaining Sbared/Exclusive Locks (lEA VELK) (Part 1 of 6) 

From SETLOCK macro to obtain 

t 
a shared/exclusive lock 

Pr npu .. ocess 

1 Perform hierarchy 
PSA violation checks. 

I PIACL"' I .. 
> If the lock is already .. • 

held or a higher lock 
Is held 

LCCA Register 11 

I LCCACAFM I It loc_1 
2 Try to obtain the lock. 

"> .. • If the lock is obtained 
indicate that the processor 
owns It and return to the 
caller. 

3 If the processor cannot 
obtain the lock then 

• For conditional 
requests. 

o utput 

.. Continue at .. step 4 

Lockword 

Ownership ... bit set 

PSA 

--" I PSACL"' I To caller .. 

Register 15 

.. 

... Return code 8 

--" 
Return to 

--r routine that 
issued 
SETLOCK 
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Diagram SVP·16. Obtaining Shared/Exclusive Loc:ks (lEA VELK) (Part 1 of 6) 

Extended Dascrlptlon 

1 The lock manager datermin81 If the lock requested II 
already hald by the caller or If a higher lock In the 

locking hierarchy is alraady held. If so, continue at Itep 4. 

2 The lock manager tries to obtain the lock. If the lock-
word II available, then: For shared requests, the 

exclu81va ownership and exclusive pending bits 0 and 1 of 
the lockword must be zero; for exclusive requests, the 
Iockword must be zero. Ownership of the lock is Indicated 
a8follows: 

• If the lock Is obtained shared the lock manager turns on 
the approprlete bit reflactlng the requesting procassor. 
(Bits 16-31 of the lockword represent CPU 0 through F, 
raspactlvaly). 

• If the lock Is obtained excluslva, the lock manager Iat8 
the appropriate bit In the low order two byteS. Bit 0 
of the lockword is sat to one to Indicate exclusive 
ownership. 

3 For conditional requests, I EAVE LK returns a return 
code of 8 In regllter 13. 

Module 
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Diagram SUP-16. Obtaining Shared/Exclusive Locks (lEA YELK) (Part 3 of 6) 

Input Process 9 
4 If the processor cannot 

obtain the lock for a 

CVT 
valid unconditional 
request: 

a) Prepare to enter spin . 
CVTEXSLF .. 
Spin Factor 

") b) If lockword indicates . 
lock is available: 

lockword 
- Prepare to exit 

I I 
spin .. 

- Try again to 
obtain the lock. 

c) Issue a WINDOW 
macro instruction 
and check for ACR 
processing. 

dJ If ACR occurred: 

- Call RTM. 

- Prepare to exit 
spin. 

- Try again to 
obtain the lock. 

e) If spin loop count 
is zero. 

- Inform operator 
of excessive spin. 

- Restert spin loop . 

c) 

Output 

L 

") Continue at 
.. step 2 

.. 
I RTM 

"If ---..'1 

.. 
~ Continue at 

step 2 

L 

.. --.. IEEVEXSN I 

. 

.. Continue at 
step 2 
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Diagram SUP·16. Obtaining Shared/Exclusive Locks (lEA VELK) (Part 4 of 6) 

Extended Description 

4 
• If a shared lock is requested, the lock manager considers 

the lock available when the exclusive ownership bit and 
the axcluslva pending bit (bits 0 and 1 of the lockword, 
respectively) become zaro. 

• If exclusiva ownership is requested, the lock manager 
considers the lock available when either the lockword 
becomes zero or the only bit on in the lockword is the 
excl usive pending bit. 

• If the processor cannot obtain the lock for a valid 
unconditional request, the lock maneger loops ("spins") 
to check if the lockword Is zero. 

e) IEAVELK issues a SETFRR macro to establish 
ELKFRR as the functions recovery routine (FRR), 
turns on the lock manager super bit, and calculates 
the spin loop time-out count • 

b) The lockword is checked again to see if it is zero. 
If it is,lEAVELK turns off the super bit, issues the 
SETFRR macro to delete the FRR, and resumas 
processing at step 2, where it tries to obtain the lock 
again. 

c) The lock manager issues a WINDOW macro to enable 
EMS (emergency signal) and MFA (malfunction 
alert) interruptions. (This is done to prevent dead· 
lock in case of failure on the other processor.! 

d) The lock manager then determines if an ACR (aitei'· 
nate CPU recovery) condition occurred. If so, 
returns control to RTM and turns off the super bit. 
Issues the SETFRR macro to delete the FRR, and 
resumes processing at step 2, where it tries to obtain 
the spin lock again. 

e) If the spin loop count is zero, the lock manager calls 
IEEVEXSN to inform the operator of the excessive 
spin and restarts the spin loop at step 4a by resetting 
the spin loop time count . 

Otherwise,IEAVELK goes to step 4b to check the 
lockword and repeats the loop. 
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Diagram SUP-16. Obtaining Shared/Exclusive Locks (lEA VELK) (Part S of 6) 

Input Process 

5 If a higher lock in 
the locking hierarchy 
is held, a hierarchy 
violation exists. 

6 If the lock is already held, 
determine If it is held with 
the same scope as was 
requestad. 

• No. 

• Ves. 

To caller. 

Completion coda 

I X'073' 

Register 16 

I Reason code X'OS' 

Completion code 

I X'073' 

Register 16 

I Reason code X'24' 

Register 13 I Return code 4 
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Diagram SUP-16. Obtaining Shared/Exclusive Locks (lEAVELK) (Part 6 of 6) 

Exte ... ed Description 

5 If a lock held is highar than the one requested, the caller 
abnormally terminates with a completion code of 

X'(\73' and a reason code of X'OS' in register 15. 

6 The caller own. the lock requested. The lock manager 
validates the request by checking if the lock is 

held with the same scope as was requested. 

• If the scope Is different, abnormally terminates the 
caller with a completion code of X'073' and a reason 
code of X'24' in register 16 

• If the scope Is the same, returns control to the caller 
with a return code of X'04' in register 13. 
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Diagram SUP-17. Re ....... Sharect/Exclusive LodEs - UnconditioaallDd Condftioaal (lEA VELK) (Part I of 4) 

Input 

Register 11 

I + Lockword I " .. 1 Determine if the lock 
Is held by this processor. 

Register 12 PSA Lock Is not held by this l + Lock's parm I~~ I • 
proC8S1lor. lilt 

o. 

to caller .. 
Lock's parm lilt. • The lock is not being 

Displacement 
~ 

released with the same 
--

into PSACLHT scope 81 it had specified 

PSACLHS when it was obtained. 

ownenhlp mask 

Hierarchy mask 

Release mask 

• The lock Is held by this 
processor and is baing 
releal8d al shared. 

PSA 

PSACLHT 

• The lock Is held by this 
processor and is being 
released as exclusive • 

Output 

Register 13 
... I Retum code X'04' 

,. 
" 

Completion code 

I X'073' I 
" 
r Register 16 

Reason code 
X'24' 

Lock 

... Corresponding 
ownership bit 
sat to zero. 

Lock 
Corresponding 
ownership bit 
set to zero. ... Exclusive .. ownership bit· 
set to zero. 
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Diagram SUP-I 7 • Releasing Slwed/Exclusive Locks - Unconditional and Conditional (lEA VELK) (Part 2 of 4) 

Extended Delcription 

1 IEAVELK determines if the lock Is held by thl<l 
processor. 

• If the lock Is not held by this processor, IEAVELK 
returns to the caller with a return code of X'04' In register 
13 • 

• If the lock Is being released with a different scope attribute 
than was specified when the lock was obtained, the 
caller abnormally tarmlnate. with a completion code 
of X'073' and a reason code of X'24' • 

• If the lock is being released as shared, resets the corres
ponding ownership bit in bit positions 16·31 of the 
lockword to zero • 

• If the lock Is being released as exclusive, resets the 
corresponding ownership bit in bit positions 16·31 
of the lockword to zero. Additionally, resets the 
exclu'M ownership bit (bit 0 of the lockword) to 
zero. After releasing the lock as exclusive, 
the only bit In the lockwofd that could stili be on 
I. the exclusive pending bit (bit 1 of the lockword). 
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Diagram SUP·17. Releasing Shared/Exclusil'e Locks - Unconditional and Conditional (lEA VELK) (Part 3 of 4) 

Input Process Output 

PSA 

2 Update the lock 
PSACLHS 

Indicators. 
.. PSACLHT 

PSA 

.. 
3 PSASUPER ) Determine the Ragilter 13 r 

return environment. I Return code 0 I 
PSACLHS 

...-TO"'" 
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Diagram SUP-17. Releasing Shared/Exclusive Locks - Unconditional and Conditional (lEA YELK) (Part 4 of 4) 

Extended Description 

2 I EAVELK updates the lock Indicators by clearing 
the appropriate bit In the current locks held string. 

If the lock was released as exclusive, IEAVELK also 
sets the high order bit of the corresponding current 
locks held table (PSACLHT) slot to zero to indicate 
that the lock is no longer held. 

3 If anyone of the following conditions is met, 
I EAVE LK returns to the caller in a disabled state: 

• A spin lock is held. 
• A super bit is set. 
• The caller requested that control be returned in e 

disabled state. 

Otherwise, IEAVELK returns in an enabled state. In 
either case, the return code is zero • 
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Diagram SUP-IS. ObtainiBg CPU Lock (lEAVELK) (Part I of 2) 

From SETLOCK request to 
obtain the CPU lock. 

1 

2 

Register 11 

L..ockword 
address 

3 

4 

Disable the PSW for PSW 
1/0 and external I Disabled PSW 
interrupts. 

Set the CPU lock held PsA 

bit in the PsACLH5. I PsACLHs 

Increment the CPU 
lock1/llOrd count. 

Register 13 

Set return code to zero. I 0 

To SET LOCK caller 
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Diagram SUP-IS. ObtaiDiDg CPU Lock (lEA VELK.) (Put 2 of 2) 

1 IEAVELK dlSBblas the PSW for I/O and external 
Interrupt. to serialize the CPU lockword, PSACPUL. 

2 IEAVELK sets bit 0 of the current locks held string, 
PSACLHS, to one to indicate that the CPU lock Is 

owned on thl. proceaor. 

3 IEAVELK increments the CPU lock count In the 
CPU lockword, PSACPU L, by one. . 

4 I EAVELK seta a return coda of zero In register 13 • 

IEAVELK CPUOBT 
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Diapam SUP·19. Releasing the CPU Lock (lEA VELK) (Part 1 of 4) 

Input 

CPU 
lockword 

Current locks 
hald string 

PSACPUL 

PSASUPER 

PSACLHS 

CPU lockword 
cou"' 

Process 

From SETLOCK request to 
release the CPU lock. 

1 If the CPU· lock is not 
held. 

2 Decrease the CPU 
lockword count. 

3 If the CPU lockword 
count Is zero, turn off 
the corresponding bit 
in the current locks 
held string. 

4 Set return code to zero 
in raglster 13. 

5 If caller owns any other 
spin locks, super bits, or 
the CPU lockword Is greater 
than zero, return to caller 
in a disabled state. 

...... Continue at 
ltep7 

Return to celler 

Output 

PSACLHS 

RaglShlr 13 

o 

Disabled PSW 
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Diagram SUP-19. Releasing the CPU Lock (lEAVELK) (Part 2 of 4) 

Extended Description 

1 If the CPU lock held bit is off in the current locks 
held string, PSACLHS, I EAVELK goes to step 7 • 

2 IEAVELK decreases the CPU lock count in the CPU 
Iockword, PSACPU L. by 1. 

3 If the count has gone to zero, IEAVELK turns off the 
CPU lock held bit in the current locks held string, 

PSACLHS. 

4 IEAVELK sets a return code of laro In register 13 • 

5 If any super bits are on in tha field PSASUPER or if 
tha caller of this service owns any other spin locks, 

or the CPU lockword Is greater than zero, IEAVELK 
returns to the caller In a disabled state. 

Module 

IEAVELK 

Label 

CPUREL 
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Diapam SUP-19. Releasing the CPU Lock (lEA VELK) (Part 3 of 4) 

Input Process. 

6 Rltum to the caller 
In en enabIecIltate. 

7 s.t return code to 
four. 

Output 

Enebled PSW 

To caller 

Rllllilter 13 

4 

To call. 
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Diagram SUP·19. Releasing the CPU Lock (lEAVEIJ{) (Part 4 of 4) 

6 IEAVELK retumlto the caller In an enabled ltete. 

7 IEAVELK seta a return code of four in register 13 
indicating that the lock to be freed il not owned 

by the caller. 

Recovery ProcessIng: 

Lock recovery processing II described In the diagram 
"Address Spaca Verification Processing IEAVELCR • 
IEAVELKR.and IEAVEVRR" • 

The FRR routine for spin lock manager, ELKFRR. is an 
entry point within IEAVELKR. 
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Diagram SUP-20. Spin Lock Repair Routine (IEAVELKR) (Part 1 of 12) 

Input 

Register 0 

entry code 

Register 1 

'4- Parmlist 

Parmlist 

• Pseudo SOWA 

.RTM error data 

1 

2 

3 

4 

Refresh critical PSA and 
SVT fields. 

Was invocation due to a 
restart for system d iag-
nosis and repair (entry 
code=O)? 

No, continue at step 4. 

Was the spin lock man-
ager (lEAVELK) or the 
suspend lock manager 
(lEAVESLK) in con-
trol at the time of the 
interrupt? 

No, continue at step 4. 

Yes, Return to caller. 

Was invocation due to a 
non-home mode OAT 
error? 

No, continue at step S. 

Step 4 

Step 4 

To caller 

Output 

PSA 

PSAOZERO 

PSALFTA 

PSHSVT 

PSALSCH1 

PSALSCH2 

PSALSCH7 

PSALSCHS 

SVT 

SVTGSCH1 

SVTGSCH2 
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Diagram SUP·20. Spin Lock Pepair Routine (lEA VELKR) (part 2 of 12) 

Extended Description 

The spin lock repair routine Is called as follows: 

• By IEAVESAR (the Supervisor Analysis Router) due to 
SLIH mode processing by RTM or due to a restart for 
system diagnosis and repair via the Restart FLIH. 

• By IEAVTRT1 due to non·home mode OAT error. 

The spin lock repair routine correlates the current locks 
held string (PSACLHS) to the spin lockword with the 
assumption that a double error has not occurred. It ensures 
that a valid PSACLHS exists with respect to the spin lock· 
words. For spin locks, the lockword contents are always 
assumed to be correct. There are cases where the spin lock 
routine alters the PSACLHS, while In others, it may correct 
a lockword. 

1 Spin lock repair refreshes system critical fields needed 
to successfully complete lock repair processing • 

2 If the entry code In register 0 Is zero, then a restart for 
system diagnosis and repair interrupt occurred. For 

this type of restart, repair and refresh processing is done, 
then the Interrupted procea Is resumed at the next 
sequential Instruction. 

3 IEAVELKR checks the super bits and compares the 
Interrupt PSW address to the beginning and end of 

spin lock manager (JEAVELK) and suspend lock manager 
(J EAVESLK). If either lock manager Is executing at the 
time of interrupt, then IEAVELKR returns to the caller 
without doing lock repair. (Since the obtain/release of a 
lock may be partially complete, lock repair could clean up 
lockword and Indicators If allowed to process.) 

4 RTM (J EA VTRT1) calls lock repair for non-home 
mode OAT errors. If the first word of the parmllst is 

zero, RTM Is the direct caller of lock repair. If RTM Is the 
caller, lock repair must do additional setup processing prior 
to repairing locks. 
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Diagram SUP-20. Spin Lock Repair Routine (lEA VELKR) (Part 3 of 12) 

Input Process 9 
PSA 

>5 Validate/refresh the 
r PSAflalds. 

I PSALCCAV 

PSASCWA 
6 Establish recovery. 

'(LCCA 

~ WSAC ... 
>7 Establish and Initialize 

r 
pseudo SDWA. 

I WSACSCPS 

( 

PseudoSDWA 

I I L 

>8 Initialize the VRA 
r 

pointer 

O 

Output 

.. PSA 
> r 

FLCCVT 

FLCCVT2 

L BALCCAV 
SETFRR 

PSASCW.A 
EP= 
EL.KRFRR 

LCCA 

.... 
> LCCACPUS 

D 
r 

04 WSAC 

/ WSACSPS 

( 
\...P&eudO SDWA 

> 
p-
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Diagram SUP-20. Spin Lock Repair Routine (lEA VELKR) (Part 4 of 12) 

Extended DOlICI'iptlon 

5 Spin lock repair validates and refreshes required 
additional fields in tho PSA. Thoso fields are validated/ 

refreshed if the caller Is IEAVESAR. ThuI, this processing 
Is only required if called by RTM directly • 

6 IEAVELKR establishes recovery for the lock repair 
function. This recovery is required to clear recursive 

processing bit (SCWELKR FI that indicates to I EAVESAR 
that lock repair Is processing as a result of direct cell by 
RTM. This prosonts IEAVESAR from reinvoklnglock 
repair. 

7 IEAVELKR establishes addressability to the pseudo 
SDWA. This area is cleared to zero. The pseudo 

SDWA is used as an area for logging repair data. 

8 IEAVELKR Initializes the pointer to the VRA in the 
pseudo SDWA. The lock repair function uses the 

VRA area to log information concerning lockword repairs 
and the current lock held string (PSACLHSI. 

Modulo Label 
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PSA ... 

I ~UL'I 
.. 

.. 

PrOC8ll 

9 Validate the CPU lock 

• The CPU Iockword is 
zero. Tum off the 
ownership bit in the 
locks held string. 

• The CPU lockword is 
less than zero. Turn 
off the ownership bit 
In the locks held string 
and reset the lockword 
to zero. 

• The CPU lockword II 
non-zero. Ensure that 
the ownership bit In 
the locks held string il 
on. 

Iht.nut ... ~ 
PseudoSDWA 

... I 1 Ir 
PSA 

... I I PSACLHS .. 
...... 

To stap 10 
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.. 

-v ~ACLHS 
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Diagram SUP-20. Spin Lock Repair Routine (lEA VELKR) (part 6 of 12) 

Extended o.:rlptlon 

9 Validates the CPU lock. 

• If an error is found, it logs the repair information 
in the VRA portion of the pseudo SDWA. 

e If the lockword contains a zero count, set the current 
locks held string ownarship bit to zero. 

e If the CPU lockword contains e negative value, resets 
the lockword and the current locks held string owner
ship bit to zero. 

• If the CPU lockword contal_ns 8 non-zero positive 
value, sets the current locks held string ownership 
bit to one. 

Module 

o 
~ 
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10 Validate the shared/ 

exclusive locks. 

a) If the lockword Is 
zero, reset the locks 
held string ownership 
bits. 

b) If the lockword is 
nonzero, resat the 
reserved nonzero 
bits to zero. 

c) Resat any ownership 
bits which represent 
offline processors to 
zero. 

d) If this processor owns 
the lock, ensure that 
the locks held string 
ownership bit Is on • 

e) If this processor does 
not own the lock, ensure 
that the locks held string 
ownership bit Isoff. 

f) If all the shared/exclusive 
locks are not processed. 
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Diagram SUP-20. Spin Lock Repair Routine (lEA VELKR) (Part 8 of 12) 

Extend'" DNCrlptlon 

10 Validate. the shared/exclusive locks. If an error is 
found, It logs the repair Information in the VRA 

portion of the pseudo SDWA. 

at If the shared/exclualva lockword contents I. 
zero, resata tha ownership bit in the locka 
held string to zero and contlnuea at ltap 48. 

bt If any reserved bite are nonzero In the lockword, 
I'8I8tI them to zero. 

ct Interrogatea the CPU alive mask (CSDCPUAU to 
determine which prOC8llOl'l are currently on
llna. UIea this information to correlate the 
setting of the ownership bite II'! the lhared/ 
exclusive lockword. If the ownenhlp bit is on 
In the lockword and It il off In the CPU allw 
atrlng, reaets the ownership bit In the lockword 
to zero. 

d) If this proceaor's ownership bit lion in the lock
word, unconditionally updataa the locks held 
string to reflect ownership. 

e) If thl. procelmr doaa not own the lock, seta tha 
locks held IItrfng ownership bit to zero. 

f) Repeats step 10 until all the shered/axclusive 
locks are proceaad. 
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Diagram SUP-20. Spin Lock Repair Routine (lEA VELKR) (Part 9 of 12) 

npu t p rocess 

11 Validate the spin locks. 

el If the contents of the 
... lock\wrd is zero, reset 

the locks held ownership 

LDck bit to zero. 

I bl If the value in the 
... lock\wrd is invalid, 
... reset the lock\wrd and 

ownership bit. 

PSA 

PSACPULA " cl If this processor owns 
the lock, set the ownership 
bit toone. 

CSD 
dl If the processor identified 

" in the lockword is not on-
CSDCPUAL ... line, reset the lockword to 

zero. 

el If all spin locks have not been 
processed 

12 If PSACLHS is repaired, 
log Information. 

Output 
Pseud2sDWA 

.. ·1 I 
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-.. Step 11e 

PSA Lock 
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., Step 11e 
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Diagram SUP-20. Spin Lock Repair Routine (lEA VELKR) (part 10 of 12) 

Extendod Description 

11 Validates single and multiple level spin locks. If an 
error is found, it logs the repair function in the VRA 

portion of the pseudo SOWA . 

a) If the lockword contents are zero, no processors 
own the lock. Resets the current locks held string 
ownership bit on the current processor to zero. 

b) Tha ranga of valid values in the lockword is 40 
through 4F, inclusiva. If anything alse is found 
in the lockword, resets the lockword to zero and 
unconditlonallv resets the current locks held 
string ownership bit on the current processor to 
zero. 

c) If the current processor's CPU 10 is found in the 
lockword being validated, sets tha current locks 
held string ownership bit to one. 

d) If the lockword contains a valid nonzero processor 
10 and does not contain the current processor 10, 
interrogates the CPU alive mask (CSOCPUAL) to 
determine which processors are online. Use this 
information to determine if the processor lOin 
the lockword represents an· online processor. If not, 
resets the lockword to zero. 

eJ Repeats the validation process for each spin lock. 

12 I EAVE LKR seves the contents of PSACLHS before 
beginning spin lock validation. If this field was 

updated, it logs the old and new values in the VRA portion 
of the pseudo SOWA. 
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Diagram SUP-20. Spin Lock Repair Routine (lEA VELKR) (Part 11 of 12) 

Input 

PSA 

PSASCWA 

Process 

13 Call spin lock repair 
routine. 

:=~====:::~ 14 Invocation due to non
home mode OAT error? 

No, return to caller. 

15 Delete recovery. 

lock repair 
routine 

...... Return to 
caller 

• ... ~Delete 
EP~ELKRFRR 

To caller 

Output 
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Diagram SUP-20. Spin Lock Repair Routine (lEA VELKR) (Part 12 of 12) 

Extended Description 

13 Validates the suspend lock environment via a call to 
the suspend lock repair routine (lEAVESLR). 

14 Checks bit SCWELKRT. It the bit is not on. then it 
returns to the caller. If the bit is on, It continues at 

the next step. 

15 Deletes the established recovery if the caller was RTM. 
Then It returns to the caller . 
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Diagram SUP-21. Spin Lock Repair Routine (lEA VELKR) (part 1 of 2) 

Input 

Register 1 

1+ SDWA 

PSA 

PSASCWA 

(sew. 
SCWFLAG1 

Register 1 

L SDWA 

CR. 

From RTM during FRR processing L. process 

Spin Lock Repair FRR Routine 
(ELKRFRR) 

.. 
=:::::====~~» 1 Establish addressabillty • .. 

.. 
=~===~~> 2 Clearthe SCWELKR1 

flag. 

==::=====:::=:> .. > 3 Log information in SDWA 
and VRA. 

4 Indicate percolate to 
RTM. 

Output 

SCWA 

SCWFLAG1 

.. 

SDWA 

> I .. 
VRA 
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SETRP J rL ...... ___ J 
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Diagram ~UP-21. Spin Lock Repair Routine (rnA VELD) (part 2 of 2) 

Extended Description 

The spin lock repair FRR routine (ELKRFRRI receives 
control due to an unexpected error occurring during the 
lock repair function. The primary function of the recovery 
routine is to clear the bit SCWELKRF. This bit indicates 
that lock repair was called directly by RTM. This bit Is 
tested by the supervisor analysis router (I EAV ESARI to 
.prevent recursive entry Into lock repair. SCWELKRF must 
be cleared in an error situation In order to allow the router 
to continue to perform its repair/refresh function. 

1 Estallilshes module addressability and establishes 
addressabllitv to SDWA and VRA. 

2 Clears the bit used to Indicate repair was invoked 
directly by RTM due to non-home mode OAT error. 

3 Logs diagnostic information In the SOWA and VRA. 

4 Uses the SETRP macro to Indicate to RTM to con
tinue with termination. Returns to RTM. 
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Diagram SUP-22. Spin Lock Manager FRR Routine (lEA VELKR) (part 1 of 2) 

Input 

SDWA 

B 

PSA 

PSATOLD 

PSASUPER 
LCCA 

Called by RTM during 
FRR processing 

I LCCARBM I 

Process 

Spin lock manager FRR 
(ELKFRR) 

1 Establish addressability. 

2 Record error informa· 
tion in the SDWA. 

3 Determine if a restart 
interrupt occurred while 
the spin lock manager 
was in a valid spin. 

• If so, indicate trans· 
fer restart and resume 
interrupted function. 

• If not a valid spin, 
continue. 

4 Determine if the system 
is in a known state. 

• If so, request 
percolation. 

• If not, request retry 
to the dispatcher. 

RTM 
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Diasram SUP·22. Spin Lock M8D88e1' FRR Routine (lEA VELD) (Part 2 of 2) 

Extended Description 

The spin lock manager FRR routine receives control If an 
error or resten Interrupt occurs and the spin lock manager 
(lEAVELK) has set an FRR. 

1 ELKFRR establishes module addressablllty and also 
establishes addressebJllty to SDWA and VRA. 

2 ELKFRR logs Information in the SDWA and VRA. 
It indicates (via SETRP macro) to record the logged 

Information • 

3 If the error wal a restsn Interrupt and it occurred 
while the spin lock manager (lEAVELK) was In a valid 

spin (LCCASPN"lI, ELKFRR Issuela SETRP macro to 
Inform RTM of the valid spin and raturns to RTM. Other
wise, continue with the next step. 

4 ELKFRR determines If the system Is In a known stata 
(SRB mode, tesk mode, or supervisor system mode) 

by checking the LCCASRBM bit, the PSATOLD field, and 
the PSASUPER bits. If tha system Is in a known state, 
ELKFRR Issues a SETRP macro to request percolation to 
the next FRR. If the system Is In an unknown state, 
ELKFRR Issues 8 SETRP requesting retry at entry point 
IEAODS In the dispatcher. 

Module Label 

IEAVELKR ELKFRR 
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Diagram SUP-23. Program Check First Level Interrupt Handler (lEA VEPCO and IEAVEPC) (part 1 of 14) 

From the program check naw PSW 
Input 

.. Pro_ 

PSA 
Entry point: IEAVPCEP 

PSAPCFUN (recu,.lon Indiceto,.1 
1 Determine If the program 

intarrupt II recur.iva. 

PSAPI (program FLIH super bill • If It I • 
--"' 

r 
Step 9 

2 Establish a recovery 
" environment. I9t the 
" recursion indicator, and 

save the CPU tlmar wlue. 
PSA 

I I FLCPICOD .. 
3 -" Dateimine If interrupt 

r 

is a trace interrupt. 
I' 

If SO, 

Registe,. Control reglltera • Save intarrupt IEAVETIH 

EE3 
registers 0 ... - .. 

• Call trace SLIH Trace SLIH 
1 • Return to interrupted " " ... 
· program · " .. Interrupted · CVT r Program 

16 I CVTTRACE I 4 Save the interrupted program's 
statuI and traca the interrupt. 

PSA 

F LCPOPSW (prOlJlllm check old PSW) 

6 FLCPICOD 

FLCTEA hranslatlon 
exception address) 

Output 

PSA 

PSAPI 

PSACSTK (t current FRR ltack! 

PSAPSAV (. program 
FLIH'. FRR stackl 

PSACPUT (supervisor 
CPU timer velue! 

LCCA 

I LCCAPGR4 I 
LCCA 

LCCAPGR2 (reglltar I9ve area) 

LCCAPPSW (program check PSW) 

LCCAPINT (program check 
I LC and intBfrupt coda) 

LCCAPVAD hranslation 
exception addreu! 

LCCAPXM2 (crOll memory 
control registera) 
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Diagram SUP-23. Program Check First LevellntelTJlpt Handler (lEA VEPCO and ffiAVEPC) (part 2 of 14) 

Extended Dacrlptlon 

After a program check oc:c:urs, the program check first lovel 
Interrupt hendler IFLlH) racel_ control from the program 
check naw PSW. The program FLiH determines the program 
check type and routa control to the appropriate lecond 
lavellnterrupt handler to procaalt. Tha program FLiH II 
moda up of two modula, IEAVEPCO, which axecutes with 
OAT dll8bled end without vl"ual addresllng, and IEAVEPC, 
which executes with OAT enabled. Whlla performing the 
program FLiH functions, the two modula pall control back 
end fo"h ullng an LPSW Instruction. Thll dlegram describes 
the program FLiH 81 a whole, and notes In the extended 
description which modula II actualiV performing the function 
being described. In general, If the program Interrupt II recur
Ilva, IEAVEPCO handlalt. Otherwll8, IEAVEPCO aublilhal 
a racoverv environment, I8V8I the caller'l reglltars end 
Interrupt Information, and 9'- control to IEAVEPC to 
flnllh proceulng tha Interrupt. 

Module 

1 Tha PSAPCFUN word contains recursion Indicators. If IEAVEPCO IEAVPCEP 
It Is not zero, or If the program FLiH super bit IPSAP!) 

Is on, thelntarrupt II racurslva. IEAVEPCO brandtes to 
label RECURSN to hendle It. This prOCSlllng II dalCrlbed 
In steps 10·12. 

2 To establl'" racoverv.IEAVEPCO lOves the currant 
FRR Itack addreu 'and maka the program FLlH', 

FRR lteck the currant ona. IEAVEPCO elso lOll the 
PSAPI bit end 18_ the current CPU timer value for 
calculating Job Itsp timing latar. 

3 If the program Interrupt code indicates a trace interrupt, 
I EAVEPCO calli tha trace SLI H (I EAVETI HI to handle 
the Interrupt. 

• Saves the interrupted program', registers in LCCAPGR4. 
• Calls I EAVETI H to handle the Interrupt. 
• After the trace Interrupt has been handled, returns con

trol to the Interrupted program. 

Extended D-'ptIon 

4 IEAVEPCO 1aV8IIn the LCCA the Interrupted pro· 
gram'. raglltllrl, old PSW, IllItrUCtlon length coda, 

Interrupt code, translation exception addrau, and cross 
mamorv control raglsters3 and 4. It than anables OAT 
and transfers control to the OAT -on lactlon of the program 
FLiH (lEAVEPCI. IEAVEPC tracas elllnterruplI,except 
PER end lpaca Iwltch svents. Thasa are not traced until 
later, after the program FLIH/SI:.IP Intarfaca (lEAVTPER) 
has been called. The program FLiH tracas PER or space 
awltch avents then on IV If IEAVTPER Indlcata thet the 
Interrupted program .. to be terminated. When the Inter
rupted program I, to be redlspatched, tha PER or IP8C8 
awltch Interrupt II not traced. 

I EAVEPC system traces all non-recursiva program 
Interrupts, except monitor call Interrupts, via the 
PTRACE macro Instruction. All non-recurslva 
program interrupts are GTF traced via tha HOOK 
macro Instruction. 

Module LalMll 

IEAVEPCO 

IEAVEPC IEAQPKOO 
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Diagram SUP·23. Propun Check First Levellntenupt Handler (lEA VEPCO aad lEA VEPC) (Part 3 of 14) 
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& PnIceD a PER ,. .... 
IWhch Intarrupt. 

.If IEAVTPER'.,.aum 
c:ode .. ..-o 

• If IEAVTPER'I return 
cocII" nonzero, or 
a space IWItIIh evant 
occuned In an Invalid 
GrOll memory 
envIranment 

8 Procell a monItO# cell 
Interrupt. 

alf • PER Interrupt hili 
occurad aIIo 

.If IEAVTPER'. return 
coda .. nanzaro 

.In aI' other C8I8I 

Program FLiH/ 
SLIP Interface 
roudne 

RTMto ........... 
the Interrupted 
program 

lmarruptad 
program 

IntamIPt8d program'. 
........ 'contIIInlrv val ... 
..entry) 
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PSA 

PSAPI 

PSAPSAV 

PSACPUT 
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Diagram SUP-23. Program Check First Level Interrupt Handler (lEA VEPCO and lEA VEPC) (part 4 of 14) 

Extended DlllCtlption 

5 If the program Interrupt code Indicatel a PER or space 
Iwltch Interrupt occurred, IEAVEPC calli the program 

FLIH/SLIP Interfaca module UEAVTPERt. IEAVTPER cella 
either the spaca IWltch handler ClEAVTSSHt or the SLIP 
action prOC8lSOr (lEAVSTLP) to handle the Interrupt. (Sea 
the IEAVTPER,IEAVTSSH, end IEAVTSLP dlagrarm for 
more Information.) After IEAVTPER return',IEAVEPC 
determlRel If the Interrupt WeI a valid PER or space switch 
interrupt. It II not valid when: 

• I EAVTPER', return coda II nonzero. 
• The interrupt occurred when a IPBC8 IWltch BYent Wei 

attempted in an Invalid crou memory environment. 
Speclflcally,the Interrupt occurred when a routine 
tried to transfer control (ullng a PT IRIlructlont to an 
addreu apaca after thaJob ltap had bean terminated. 

In either of th818 C81eI, IEAVEPC trBC81 the BIIent eI 

described In step 4, and calls RTM to termlnete the 
Interrupted unit of work • 

After lEA VTPER .ucceufully prOC8llel a valid PER or 
apaca switch Interrupt, IEAVEPC: 

• Rllltorel the Interrupted program'l registers and PSW 
from values_ed In the LCCA, and rmorel the 
CPU timer from the PSA 

• Delet81the program FLlH'I recovery routine by mtorlng 
the FRR stack pointer to make the prBIIloUi FRR Slack 
current 

• Clears tha PSAPI recursion Indicator 
• Returns to the Interrupted program 

6 If the program Interrupt coda Indlcatel a monitor 
call only (PER II not 0110 Indlcated),IEAVEPC 

alraady proceued the Interrupt when It callad GTF to 
trace it in step 4. If tho Interrupt code Indlcatel that a 
PER Interrupt allO occurred, IEAVEPC calli IEAVTPER 
to handle it. Sea step 6 for a description of how thl' II 
dona. 

Modu" 

IEAVEPC 
IEAVTPER 

IEAVEPC 

IEAVEPC 

IEAVEPC 

IEAVEPC 

Label 
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Diagram SUP-23. Program Check First Level Interrupt Handler (lEA VEPCO and lEA VEPC) (part 5 of 14) 

Input Process 9 
PSA 

7 " Procesa a page or segment 
PSATOLD r fault Intarrupt. 

• If the program check RTMto PSASTKE .PCLlNK Itack control wordl PSW II dllllbled termlnata 
the Interrupted 

LCCA ASCB program 

I I LCCAPGR2 ASCBASID 

• If SPIE/ESPIE page fault 
LCCAPPSW 

axlt indicated 
IEAVSSPF 

LCCAPVAD Page fault 
~ 

SPIE SLiH 
LCCAPXM2 

- If axlt II active 

.. SPIElESPIE 
TCB ........ SCA routine 

r 

TCBPIE I SCAPIE :1) ICALLRTM I - If error occurred .. 
X'6FC' 

{PIE 
-

A PICA - If exit not allowed. IAI\FPAGE. 

PIEPICA I I continua arid call RSMpage 
RSM. fault routine 

r 

IARFSEG 
Parameters for RSM: If no SPIE II 

... .. RSMsegment • 
Register 13 provided or it is 

,. r fault routine 

I LCCA'. virtual addr ... I bUIY 
IARFPAGE 

L _ .. 
RSMpage 

Registar 14 ~ fault routine 

t RSM's entry point I address 
"" A "O:I" ... ,ft 
.~r .. ~ ...... 

Registar 15 - If RSM's return 
code IsO Dispatcher 

r I RSM's return coda 

Output 
PIE .program Interrupt element) 

PIEPSW 

PIEGR14 
Interrupted program'l 
1'8I10red regllte,. 

PIEGR16 0 

PIEGRO 1 

PI Et,;R1 
.. 
• • PIEGR2 

16 

RaaiitarO Raalltar1 

I TEA I I t PIE I 
Reglater 14 

t SPIE 
alCltSVC 

PSA 

PSAPI 

PSACSTK 

PSAPSAV 
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Diagram SUP-23. Program Check First Level Interrupt Handler (lEA VEPCO and lEA VEPC) (Part 6 of 14) 

Extended Description Module 

7 When processing a page or segment fault, IEAVEPC IEAVEPC 
first determines If the program check PSW is disabled. 

If so. the page fault Is invalid. IEAVEPC cells RTM to 
terminate the interrupted program . 

If the interrupted program Is a task and has a page fault SPI E 
or ESPI E exit specified. the page fault SPI E/ESPI E routine 
It EAVSSPF) II celled to handle the exit: 

Label 

• If there is no SPIE/ESPIE exit allowed, or if It is busy. IEAVESPI IEAVSSPF 
lEA VSSPF returns a code of X'04' which causes lEA VEPC 
to cell RSM to handle the Pase fault. 

• If there is a SPIE/ESPIE exit, IEAVSSPF returns a code 
of X'OS' which ceuses IEAVEPC to giva control to the 
exit with the registers and PSW updated by I EAVSSPF. 

• If IEAVSSPF encountered an error referencing the 
SPIE/ESPIE control blocks, e return code of X'OC' is 
returned which ceuses I EAVEPC to call RTM to 
terminate the task with a code of X'6FC'. 

Extended Description 

If a SPIE/ESPIE routine Is not provided or if it Is busY, 
IEAVEPC cells the paging supervisor (RSM) at entry point 
IARFPAGE for page faults and entry point IAR FSEG for 
segment faults. Determines how IEAVGPC exits from 
page or segment fault processing by using the return code 
from RSM. 

Retum Action taken 
Code 

o 

4 

8 

12 

I/O II raqulred to resolve the page fault. RSM 
celled the supervisor STOP/RESET routine 
C1EAVESRn to IUSP8nd the Interrupted program. 
(See the IEAVESRT diagram for more Information.) 
IEAVEPC gives control to the dispatcher 
UEAVEOSO) at entry poInt IIEAOD~1 A. 
No paging I/O Is required. Either the real storage 
frame containing the page was reclaimed. or a valid 
page wet referenced for the first time. IEAVEPC 
retuml control to the Interrupted program. 
The page was not valid. IEAVEPC treats the 
Interrupt as e protection exceptIon and continues 
procaasIng at the next step. 
An Internal error occurred In RSM. IEAVEPC calli 
RTM to terminate the Interrupted program with • 
code of X'028'. 

Module 

IARFS 
IARFS 

Label 

IARFPAGE 
IARFSEG 

IEAVEDSO IEAODS1A 
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Diagram SUP-23. Program Check First Level Interrupt Handler (IEAVEPCO and VEPC) (Part 7 of 14) 

Process 

If RSM's return 
code is 4 

If RSM's return 
code Is B 

If RSM's return 
code Is 12 

8 Process a vector operation 
exception interruption . 

• Return code X'OO' 

• Return code X'04' 

• Return code X'OB' 
or X'OC' 

If a PER Interrupt 
was presented with 
the origi nal vector 
operation exception, 
calls IEAVTPER 

Interrupted 
Program 

Continue 
at step 9 

RTM to 
terminate 
the interrupted 
program 

IEAVEVS 

Vector 
SliH 

Interrupted 
program 

IEAVEDSO 

Dispatcher 

IEAVTPER 

Program 
FliH/SlIP 
Interface 
Routine 

To RTM to terminate 
the interrupted program 
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Diagram SUP-23. Program Check First Levellntenupt Handler (lEA VEPCO and lEA VEPe) (Part 8 of 14) 

Extended Dascription Module Label 

8 When procasslng a vector oparatlon exception IEAVEPC VECEXCP 
Interrupt, I EAVEPC cells the vector second level 

Interrupt handler. IEAVEPC uses the return code In 
register 16 to determine how to exit from vector 
operation exception handling. 

Return Code Action Taken 

X'DO' 

X '04' 

X 'OS' 
X'OC' 

The vector SLI H succassfullV set up the 
task's vector envlronmant and Indicated 
that the task should be radlspatched 
Immedlatelv. IEAVEPC returns control 
to the Interrupted unit of work • 

The vector SLI H succassfullv set up the 
vector environment for the task, but 
delllrmlned that either (11 the currant 
processor Is not eligible for vector work or 
(2) the vector S LI H suspended the 
Interrupted unit of work and suspended 
an SRB to complete the creation of the vac:tor 
environment. 

I EAVEPC exits to the dispatcher et entry 
point IEAODS1A. 

The vector SLiH was unsuccessful In setting 
up the vector environment for the Interrupted 
work unit 

• If a PER Intarrupt was prasentad with the 
vector operation exception, IEAVTPER Is 

celled. 

I EAV EPC calls RTM to terminate the 
Inlllrrupted unit of work with a completion 
code of X'09F'. The a880clated reason code 
from the vector SLIH Is also pa88ed to RTM. 

VSRETURN 

VSEXIT 

VSERROR 



~ Diagram SUP·23. Program Check First Level Interrupt Handler (lEA VEPCO and IEAVEPC) (part 9 of 14) 
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7 continued 

Input 

LCCA 

I ~"NT I --. 
r 

Ragister 15 -'" 

J I I SPIE SLIH r 
Return Code J -'" , 

I F~"OOD I 
.... 

Process 9 

9 Procea all other program 
Interrupti: 

• If a PER Interrupt occurred IEAVSPPF 
along with the program 
I!"errupt, proc:eu It. ... --.. SPIE 

• Call SPIE SLIH to determine SLIH 
if currant work unit has an .. O' 

active SPIE exit 
IEAVEDSO 

- If·SPIE exit Is active, 
exit to the dispatcher. ... Dispatcher 

- If no SPIE exit, exit O' 

to RTM to begin recovery. .. 
CALLRTM .. 

Recurlive Interrupt processing [TYPE .. PROGCK 

10 Check for special cases. 

If tha recursiva interrupt is .. • Interrupted 
a PEiR or space switch 8IIent P" Program 
interrupt 

IEAVETIH 

• If tha recursive interrupt 1& ... 
TRACE a trace Interrupt, call trace .. SLIH SLiH and return to interrupted 

program. .. Interrupted .. Program 

6 

Output 
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Diagram SUP-23. Program Check First Level Interrupt Handler (lEA VEPCO and lEA VEPC) (Part 10 of 14) 
Extended Description 

9 If there was a PER interrupt elong with the program 
check, IEAVEPC calls IEAVTPER to handle it. Step 4 

describes how this is done. IEAVESPI calls the SPIE SLIH 
IIEAVSPPF) to determine if an SPIE or ESPIE exit is in 
effect for the interrupted work unit. 

• If there is an SPI E/ESPI E exit, I EAVSPPF returns a 
return code of X '04' which causes lEA VEPC to 
branch to the dispatcher I EAOOS entry point. 

• If there is no SPIE/ESPIE exit,lEAVSPPF 
returns X 'OS' which causes lEA VEPC to exit 
to RTM via the CALLRTM macro. 

Recursive Interrupt procaull1l: 

IEAVEPCO provides Ilx level. of recursive Interrupt 
routines (PROGCK1, PROGCK2, PROGCK3, PROGCK4, 
OATERR, end LOAOWAITt. When an recurs Iva Interrupt 
occurs while a prevloUi ana II being handled, IEAVEPCO 
gives control to the next higher level routine. IEAVEPCO 
keeps treck of the recursion level In the program FLiH 
recursion word (PSAPCFUNt. Multiple lavell of routines 
are neceuarv to detect all tYpes of OAT errors (two 
recursiva program Interrupti In the same addreu tpaCO). 

Module 

IEAVEPC 
IEAVTPER 
IEAVESPI IEAVSPPF 

I EAVEG LU I EAOOS 

IEAVEPCO 

Extuded DacrIption 

10 When 8 recursive Interrupt occurs, IEAVEPCO c:heckl 
for special types of Interrupti: 

• If a PER or spaca switch interrupt occurred, I EAVEPCO 
turns off the PER enabled mask in the resume PSWend 
returns to the interrupted program with PER disabled. 

• If a trace interrupt caUIlO$ the recursion, I EAVEPCO 
save$ the interrupt registers in LCCAPGR4 and calls 
the trace SLiH IIEAV!ITIHt. After the SLiH runs, 
returns control to the interrupted program. 

When the recursive lavell. not one of the above special 
C8IBI, I EAVEPCO gives control to the epproprlate lavel 
routine. Step"11 describes how first recursive interrupts 
are handied; step 12 describes higher level recursion 
processing. 

Module Label 
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Diagram SUP-23. Program Check Filst Level Interrupt Handler (lEA VEPCO and IEAVEPC) (part 11 of 14) 

Input Procea 9 
PSA .. 11 Procell. recursive Intlrrupt 

FLCPICOD 
y that,DCCUrTGd while handling 

tM Initial program Interrupt. 

PSAPCFUN 
• If 8 monitor call occurred 

while handling 8 page or .. .. ~TF 
Regilt .. I89ment fault . ... .. OIneralized 

0 trac:e 

1 
facility 

• · Interrupted · 
16 

program 

PSA .. 
I PSASUPER I ... 

.If tha Inurrupt Is env .RTM. 
other type Inl ... 

racovery 
of the 
InterruPted 
program 
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Output 

L.CCA 

·LCCAPGR3 
r .-........... -- -

LCCAPIC3 
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LCCA 

LCCAPGR1 

.. 'LCCAPXM1 > ... 

LCCAPIC1 

LCCAPPS1 



,.. 
-< 
N 
00 
I ... ..... 

CI\ 
~ 
I 

a 

.... 
n 
OJ 

(') 
o 
~ ., .... 
II 
7 ,... 
.... 
till 
::!II: 

n o ., 
'U . ... 
\0 
00 ..... 

::!II: 
It ,... 
~ o 
a. 
o .... 
a 
'U 
It 

il ,... .... 
o 
~ 

en 
c -a 
I ... 

-0 ... 

Diaaram SUP·13. Propam Check First Level Interrupt Handler (lEA VEPCO and lEA VEPC) (Part 12 of 14) 

11 The way IEAVEPCO pra':'lla. JllCunlve InterruPt IEAVEPCO 
that occurred while handtlng an Initial program Interrupt 

dapandl on the tvpa of IntIrrUPIIlnvolved: 

• If • monitor call occurred whlla procasslng an initial 
page or IIBmant fault, I EAVEPCO savel the Interrupted 
program's reglstep In the LCCAPGR3 flald and crOll 

memory control registers 3 and 4 In the LCCAPXM3 
field. lEA VEPC calli GTF to record the IVant, than 
return. control to the program that IlIued tha monitor 
call. 

• For all other racurlill8 Interrupts IEAVEPCO IIIV8I the 
program Interrupt status In the LCCAPRG1 field. The 
Interrupt coda and PSW ora lOved In LCCAPIC1 and 
LCCAPPS1. If then pall8l control to I EAVEPC, which 
traces the rac:unlve Interrupt Idascrlbed In Itap 4) 
and calli RTM to Initiate racovary for the Interrupted 
progmn • 
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Diagram SUP·23. Program Check First Level Interrupt Handler (lEA VEPCO and IEAVEPC) (part 13 of 14) 

Input Process )) 
PSA Raglnel'l 12 Procel. e recul'llve Interrupt .. 

0 > thet occura whlJe handlJng 
FLCPICOD a prevloul ono. 

1 
PSAPCFUN · • If It I. not a OAT error 

· "RTM~ · InItiate 
15 recovary 

of thll 
Control reglner 4 Interrupted I current PASIO I program 

PSA 
.Ifa OAT error oc:c:urrad RTMto 

termInate 

PSAPCPS2 the falJJng 
addren 

PSAPCPS3 spac:& 

PSAPCPS4 
IGFPTERM 

• If a rac:ul'llva arror oc:c:urrad 
whlJe proc:aa.lng e OAT 

... .. 
Termlnete 

From RTM error ... --.. thalYltem .. PSA 

I I PSAPSAV 
">13 Claar program FLIH 

Indicator and recursion 
indicators. then restore 
the saved FRR Slack 
pointer. .. .. 

Output 
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FLCCVT 

" FLCTRACE .. 
PSACPUPA 

PSACPULA 

PSAPCCAV 

PSAPCCAR 
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PSALCCAR 
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Diagram SUP-23. Program Check Filst Levellnternapt Handler (lEA VEPCO and IEAVEPC) (Part 14 of 14) 

Extended Description Module Label 

12 Program Interrupu that occur while processing pre-
vious recursive program Interrupu are considered 

errors and, except for DAT errors, are handled In much the 
same wav. Unless e DA T error hal occurred, the I)lgher level 
routine (PROGCK2, PROGCK3, or PROGCK41: 

PROGCK2, 
PROGCK3,or 
PROGCK4 

• Saves the Interrupted program', prlmery ASID In the PSA 
• Refreshes the PSA fields n8C8llary for continued 'Vitam 

operation 
• Saves the interrupted program's registers in the LCCAPRGl 

field and the cross memory status in the LCCAPXMl field. 
Saves the recursive interrupt code and PSW in LCCAPIC1 
and LCCAPPS1, respectivelv. DATERR 

• Enables DAT 
• Traces the interrupt via system trace 
• Calls RTM to initiate recovery for the interrupted program 

Before doing tha preceding, PROGCK3 and PROGCK4 com
pare the primary ASID (PASIDlat the tlma of thalnterrupt 
with the prevloullV laved PASID. A match Indicates that a 
DAT arror hal occurred in that eddress space. When thll 
happanl,IEAVEPCO: 

• Seu the cross memorv control registars to address the 
mester scheduler'l address apace 

• Refrashes the PSA fields nacaaarv for continued 
syltam operation 

• Savas the interrupted program's registers and cross 
memory status in the LCCAAPGR1 and lCCAPXMl 
fields. Saves the recursive interrupt code and PSW 
in LCCAPIC1 and LCCAPPS1. respectlvelv. 

• Enables DA T 
• Whan system trace II active, traces the Interrupt 
• Calls RTM to terminate the falling address space 

btended Descrlptlcn 

When a recursive Interrupt occurs during DAT error procell
ing, IEAVEPCO termlnataa the 'Vitam. It flnt changes the 
program check and relten new PSWI to disabled walt PSWs 
so that anv future recurslvalnterrupu will result in the hard
ware loading e disabled walt PSW.IEAVEPCO than calli 
IGFPWAIT. to terminate the syltam. IGFPWAIT loadl tha 
disabled walt PSW with walt coda X'014' and Illues tarml
nation m8lS8ge IEA999W. 

13 Tha program F LI H has a retry routina to which tha 
supervisor FRR (lEAVESPR) will retry if the program 

FRR stack is currant. IEAVEPCR clears the program FLiH 
indicator (PSAPII and the F LI H's recursion indicators 
(PSAPCFUNI. Tha program which received the program 
interrupt is abended with an X '4FC' complation code. 

Module Label 

LOADWAIT 

IGFPWAIT 

IEAVEPCR IEAVEPCR 

o 
; 
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Diagram SUP·24. PURGEDQ Processing (lEA VEPDO) (Part 1 of 2) 

From the sve IH to prOcell 

Input PURGED01~ Pro ... 

invalid 
1 OIeck the \/alidltv of 

the parameter lilt. 

Register 1 

tParm Iii. I 
.. 

--v 2 Allow the active SRBs to 

~ Parm lilt .... ASID 
c:offiP.lete proceulng if 

V--
the requalt Is for the 
current addrllll rpace. 

tASID 

A0C8 I ....... -~ tASIDTCB .. 
3 Dequeue the SABI after 

tRMTR 
-y 

II8IIrc:hing the eppropriate 
_V"" queuel. 

4 Start the SRB •• 

SAB - ,""",-GSMQ 

SRSASCB I ==- 1 SRSPASID 

6 Give c:ontrol to the correct LSMO 
SRBPTCB resource management 

V termination routine for 

SABRMTR ~ 
each SRS being daqueued. 

.. ............ GSPL 

Output 
ABEND .. 

~ 
Abendc:ode 

-p I X'17B' ABEND code I 
.. .. 
..... -.. STATUS 

Stops the 
SABI. 

Internal queue ulBd bv PURGEDQ 

Internal WOf'karea 
... tSABS I r 

SRB 

.. 
STATUS 

r tRMTR SlIIrt. the 
SAS •• 

~SRB 

RMTR .. .. 
or 

tRMTR 

Return via 
\....SRB exit prolog 

tRMTR 
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Diagram SUP·l-t PVRGEDQ Proc:essiDg (lEA VEPDO) (Part l of l) 

Supervllor avfcas U18 PURGEDQ to c:encel SRBa that, 
forvarloul ntaIOnI.lhould not be axecut&d. The schedule 
function Piacas SRBa on a queue; and these SRBa exacute 
asyndlronoully to thllChIItule ....... 1. PURGEDQ cancala 
SRBI. when neceaary • 

1 PURGEDQ tarmlllltBl callen that hIM Invalid 
paramater II .... 

2 PURGEDQ will walt for SRB ClOmpllllon by using the 
STATUS STOP SRB function. STATUS STOP __ 

thd SRBI dispatched to the....". .... have completed. 

PURGEDO bvPIIIIBI the Mldng operation If die add,. 
lPace IP8Clflad by the ASID- panm8tar on the 
PURGEDO macro II not the CUfIWIt eddrBD ..... 

3 PURGEDQ deqU8UII the SRB by: 

a. Lac:ating the dispatch., queua to bel8lln:hed • 
PURGEDO will _n:h the following queuaa: 

• Glabali8rv1ce managamant queue (lEAVGSMQ) 

• Globelservice priority lilt IlEAGSPU 

.' LocaIlIII'Vlce manaaament queue UEALSMQ) 
• The lacel SMQ for the addleD space lpaclflacl 

In the ASID parameter IASCBLSMQ). 

• The Iocel SPL for the addraIIapaca lpaclfied In 
the ASID parameter IASCBLSPU. 

b. Scanning the queu .... rchlng for a matI:h on the 
specified Inputs. 

Co Dequeuelng those SRa. that match the Inputs. 

Module Lad 

IEAVEPDO IGC123 

Extanded o.crrPtlon . 

4 PURGEDO starts SRal via sr ATUS. If they had 
previously been stopped tin ltap 2). 

6 PURGEDO routal controllSquentially to the RMTR 
for each daqueued SRa. When all RMTR routinaa 

have bean called. PURGEDO returns via the address 
paaed In regllter 14 by the caller. This address Is 
astabllshad by SVC FUH to be entry to the exit 
prolog ClEAVEEXP). 

Module Label 
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Diagmm SUP-2S. PURGEDQ Recovery (lEA VEPDR) (Part 1 of 2) 

Input From 
RTM 

Proc:esa 

PURGEDQ Functional 
Recovery Routine 
(lEAVEPDF) 

1 Verify and correct 
the SPL queues. 

Output 

Via 
2 Indiana the arror In tha SOWA. ==!=========:;-;::!)I 

SOWA 

SDWAPARM 

Workarell 

Via SETRP 

ESTAE UEAVEPDE) 

3 Start any SRS, Itopped when 
the error occurred. 

4 Record the addreu of tha SRB If 
an RMTR WIll In control at the 
time 01 the error. 

5 A~to~trythePURGEDQ 
~uast • 
• No retry. Eltlt 

• Ratry. 

RETRY Point (lEAVEPDS) 

6 Establish correct 
environment for 

Eltlt 

mainline "~RGEDa. Exit 

·RTM 

Percolate 
~o ESTAE • 

STATUS 

V!eSETRP 

Give control 
to aller', 
recowry. 

Attempt 
PURGEDQ 
retry. 

SDWA 

------
Recording 
area -------
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Diagram SUP-:ZS. PURGEDQ Reco\a)' (lEA VEPDR) (Part 2 of 2) 

Extended Description Modula Label 

1 PURGEDQ FRR Is entered If an arror occurred during I EAVEPDR lEA VEPDF 
the queua scanning or updating of tha PURGEDQ 

mainline. Tha FRR attemPtS to verify and correct tha SPL 
quauas (since bad data on thosa quauas may ba ceuslng tha 
arrorsl by invoking a secondary entry point to tha SCHEDULE 
rac:overv. IEAVESOV. which performs veriflcetion and 
correction of. thosa queuas. 

2· Upon receiving conlrol back trom mat rouline. me 
FRR iau .. me SETRP macro 10 .. I fields in the 

SDWA lor recording inlormation and 10 indicate mat the 
error should be proceuad by the PURGEOO ESTAE 
routine. It dlen retlURito RTM. which perc:ole .. the error 
to the ESTAE. 

3 The PURGEDO ESTAE routine r_iues control if an IEAVEPDR IEAVEPDE 
error occurred anywhere in the PURGEDO mainline 

lunction .• t perlorma cleanup to ensure correctayatem 
,tatuL II'taril SRBa.llia STATUS. !llhey had been ,topped 
when the error occurred. 

4 If en error occurred in an RMTR routine, EST AE 
records lin die SOWA. 1M addreaa 01 me SRB thet 

lhe RMTR _ad-mg up. 

5 The PURGEOO ESTAE routine determin.llihe 
PURGEDQ function should a. r.tried. I ..... up lor 

me r.try to m. beginning oldl. PURGEOO mainline if e1thar 
this ... ror occurred 101 r.he lir .. time during mil invoca.ion 
01 PURGEDQ or lithe error occurred during the proceainll 
01 an RMTR rouline. If neither of .hese conditio .. is ., .... 
then iha .... or willa. proceaad ~ the caller of PURGEDQ. 

8 This retry entry point sets up for the mainline entry 
point of IEAVEPDO. 

IEAVGPDR IEAVEPDS 
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Diagram SuP-26. Queue Veriflcatioa (lEAVEQVO) (part 1 of 4) 

From IUPBrvImr 

Register 0 

It .......... for EVIl 

OVPL 

QVPLODA 

QVPLWKA 

QVPLHDR 

QVPLFlLR 

QVPLXPL2 

QVPLXVPL 

I QVPLXFLG· 

QVOD 

I QVODHDR 

reaMIrY routl .... 
tovarlfya 
queue atructww 

IEAVEOV1· 
or 

IEAVEOV2 
or 

IEAVEOV3 

} 
Entry point 
....... 0Ii 
queue..,... 

1 C2IecIc .... wlldlay of the 
.... matarlll •• 

• Inwlld • 

2 Verify and COINCI .... 
quIUIltrUCIUnt and _ 

Return to caller 

the elements with bad date •• --.~tI 
Call element verification '-___ --II 
routine. 

• OueuIltructIn bid. 

• Ellmenllwllbbid .IB. ====!:======~>I 

• No ....... 

Reglltar 1 & 

I R8lUm24 

Register 1& 

I Return. 

Regllter 1 & 

I Retum4 

Register 1 & 

I RetumO 
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Diagram SUP-26. Queue Verification (lEA VEQVO) (part 2 of 4) 

Extended Description Module 

1 IEAVEQVO verifies and corrects queue structures. IEAVEQVO 
It performs valldltv checking of input parameters to 

minimize the possibility of the caller incorrectlv coding the 
Interface. Queue verification IIEAVEQVO) returns control to 
the caller immediatelv with a raturn code of 24 in register 15 
if It detects Invalid input parameters. 

Setting bit QVPLEXT and Initializing the appropriate pointer 
field in the parameter list, permits the user to specify an 
Extended Queue Verlfer Parametar list (QVPLXVPL). The 
pointer fields for each queue type are QVPLXPL1, 
QVPLXPL2, and QVPLXPL3. It contains the address of a 
24-bvte area used for processing special options. 

2 Queue verification corrects queues as follows: 

• Single-threaded queues with header onlv: Since this type 
of queue contains no duplicate Information, queue recon
struction is not possible. Therefore. If any errors in the 
chaining are found, the queue is truncated at the point of 
error. 

• Single-threaded queues with header and trailer: For this 
type of queue, the end of the queue found bV scanning the 
forward chain might not coincide with the valua In the 
trailer. In general, If the trailer contains the address of a 
queue element, that element is considered the "raal" last 
element. 

If the header has been destroyed, queue verification tries to 
salvage the element pointed to bV the trailer. 

If the trailer has been destroyed, It Is restored from the 
forward chain. 

If a forward chain pointer has been destroyed, all the 
previous alemants on tha chain will be connected to the 
element pointed to by the trailer. 

• DOUble-threaded queues: If the header and trailer contain 
addresses of elements, those alemants are considered the 
real first and last alaments, raspectlvelv. 

As long as tha forward chain is valid, it has precadanca ovar 
the backward chain. (Whan scanning the forward chain, 
the next elemant shOUld alwavs point back to the currant. 
If It does not, the backward pointer will be corrected. I 

Labal Extened Description 

If the header is bad, it is restored from the backward chain. 

If the trailer is bad, it is restored from the forward chain. 

If either the forward or backward chain Is bad, one Is 
reconstructed from the othar. If both are bad, they are con
nected at thalr last valid points. 

Modula 

• All types of quaues: The queue verification detects circular 
queues. The last element found before the queua repeats is 
considered the last good element on the chain . 

All elements that contain bad data, as defined bV a return 
code of 4 from the element verification routine, will be 
removed from the queue. 

• CircularitY checking: Queue verification detects circular 
queues. The last element found before the queue repeats 
is considered the last good element on the chain. 

• Single-threaded queues: If the caller of queue verification 
uses the extended queue verification parameter list, the 
caller can set bit QVPLXM and speclfV a maximum number 
of expected elements In QVPLXMAX. IEAVEQVO 
suppresses the circularltv check until the count of elements 
exceeds this maximum. This OPtion significantly reduces 
the path length to verlfv a corract queue. 

• Double-threaded queues: It is loglcallv Impossible for two 
elements of a double-threaded queue to have a circular 
relationship if tha forward and backward pointers agraa. 
Tharafore, when scanning the forward chain, if the next 
alement points back to the current, the circularity check is 
supressed. Similarlv, when scanning the backward chain, if 
the next element points forward to the current, the 
circularitY check is supressed. 

• Removal of elements with bad data: The queue is scanned 
one time to verlfv the structure of the queue and If this 
scan Is not perfect, the queue is scanned a second time to 
verify the data within the elements. 

A return code of 8 from the event verification routine (EVR) 
indicates that the pointer to the current element is Invalid 
and the structure of the queue Is damaged. A return code 
of 4 from the EVA indicates that the current element 
contains bad data. All elements that contain bad data will be 
remowd from the queue. If the first scan of the queue is 
perfect, the second scan is supressed. 

Label 

o 
-ft 
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Diagram SUP-26;; Queue Verif1cation (IEAVEQVO) (part 3 of 4) 

Input 

Register 15 

I EVR return I 
code 

Process 

3 Process outPut data. 

• Record errors • 

• Store count of 
elements. 

• Return to caller. 

Output 

aVOD 

I aVODVRA 

aVPLXVPL 

I aVPLXCNT 

To caller 
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Diagram SUP-26. Queue Verification (lEA VEQVO) (part 4 of 4) 

extended Description 

3 All errors encountered are recorded In the queue 
verification output data arila (OVOD). The OVOD 

meps Into the recording erea of the SDWA. Generally, the 
following Information will be supplied . 

Module 

e Error code, describing the specific error • 

• If an element had bad chain information, then the address 
of the elomant, the old (bad) chain information, and the 
new (corrected) information are recorded. 

• If an element was removed because It contained bad data, 
then the address of the element, the address of the previous 
alement on the queue, and the address of the next element 
on the queue are recorded. 

If the caller of queue verification Is using the extanded queue 
verification paramotor list, a count of good elements mey be 
requested by setting the OVPLXC bit. Before returning to its 
caller, IEAVEOVO stores the count of good elements Into 
OVPLXCNT. 

Label 
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Diagram SUP-27. Restart Interruption Handler (IEA VERES) (Part 1 of 2) 

PIA I PSARECURI 

From f8It8rt new PSW 
lifter hardMre atom 
I'8It8n old PSW 

IEAVRSTR 

1 Check for a recul"llon. 

• RltCUl"llon. 

2 Stora the resistsl'l and eroa 
memory statUI • 

3 Refresh machine check and 
program check new PSWs. 

4 Perform operator IPICIfied 
lV.tam ralt8rt func:tlon. 

To the program 
procealng when 
the Interrupt 
occurred 

To the program 
procealng when 
thel'8ltan 

ReItart FLiH 
Extension 

LCCA 

LCCARSGR 

. LCCARXMR 
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Diagram SUP·27. Restart Interruption Handler (lEA VERES) (Part 2 of 2) 

Extended Description 

The restart Interruption handler UH) routes control to 
recovery termination aher the operator US81 the ',vltem 
restert function or I routine iaun a restart SIGP Inmuctlon . 

1 The restart IH Ignores recursive entries bV giving 
control back to the Interrupted program. Otherwise, 

normal processing continues. 

2 The restart IH: 

e Saves the general regllterl in the LCCARSGR field 

• Saves crOll memory control raglstars 3 and 4 In the 
LCCARXMR field • 

3 The restart FLiH DATOFF routine refreshes the 
mechlne-check new PSW and the program new PSW. 

4 The restart Interruption handler extension 
(lEAVEREX) will use tha specified lVatem restart 

function I'88IOn (on the 'Vitam control operator'. frame) 
to d8tBrmlne furthar processing, Interfacing with 
CALLRTM TYPEaRESTART, If neceaary. The axten
slon routine will acquire and release the restart rGlOun:a 
81 needed. 

Module Label 

IEAVERES IEAVRSTR 

IEAVEREO IEAVEREO 

IEAVEREX IEAVEREX 

The restert FRR (functional recovery routine) clean tha IEAVERER IEAVERER 
restart Interruption Indicator In PSARECUR, I8ts the restart 
r8IOUn:a In the CVTRSTWD field of the CVT to zero, and 
points the FRR pointer (PSACSTK) to the normal FRR 
lteck. It then terminates the program executing when the 
InterruPtion occurred with a X'SFC' I:Ompl~lon code. 
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Diagram SUP-28. Restart Interruption Handler Extension (lEA VEREX) (Part I of 4) 

PSA 

PSARSPSW 

PSACROSV 

PSAPCCAV 

-
PCCA 

PCCACPID 

CVTMSFCB'I 

PSA 

PSAMODE 

PSARSPSW 

PSAAOLD 

CSCB 

I' CHKEY 

CHCLS 

CHSTEP 

~TCB 

( TCBJSCBB 

( 
\ JSCB 

'- JSCBCSC;S 

PCCAVT 
I I 

-
!"""" 

...... 

ASCB 

ASCBASID 

ASCBCSCB 

I ASCBASXB 

( 
\ASCB 

J ASXBLTCB 

From IEAVERES Process 

1 Save the cross memory status end 
sat this address space to the home 
address. 

2 

3 

Determine the system restart function 
to perform. 

If the system restart function reason is 
zaro: 

• Get the restart resource. 

If not evailable or owned by RTM 
restore the cross-memory status and 
return to caller. 

• Issue message and wait for reply. 

• If the operator replied ABEND. or the 
communication failed. or the diagnose 
instruction is not supported. return 
to RTM. 

• If the operetor replied RESUME. release 
restart resource. restore cross-memory 
status and return to caller. 

• Release restart resource. 

Output 

Return to Caller 

Return to Caller 

Register 1 

Data areas 

MSSF Command 
Word 

CVT 

I CVTRSTWD I 
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Diagram SUP-28. Restart Interruption Handler Extension (lEA VEREX) (Part 1 of 4) 

Extended DllCl"lption 

The r8ltart Interruption handler UHI extension 
UEAVEREXI processes the restart Interrupt called by 
IEAVERES. Depending on the &yItem restart function 
reason, IEAVEREX either terminates the Interrupted progrem 
and Invokes the necessary recovery routines (01 or performs 
hlgh·level system diagnosis not releted to the work cur· 
rently being processed (11. 

1 lEA VEREX saws the cross memory status of the Inter· 
rupted program and set. this address spaca to the home 

address space (PSAAOLOI. 

2 IEAVEREX checks the CVTMSFCB field to sae if 

Module 

the MSSF laavallable. I EAVER EX checks the PCCACPID 
field of all processors to determine that no processor is running 
under VM. I EAVEREX obtain. the restart reason by an MSSFCALL 
DIAGNOSE Instruct"ion IlSUed by MSSFCALL SVC routine 
through branch entry IEAVMSF1 or IEAVMSF2. IEAVEREX 
uses IEAVMSF41f the interrupted routine is enabled for EMS, 
MFA and MSSF external interrupts and usa as IEAVMSF21n 
all othar cases. If the MSSFCALL falls,lEAVEREX Issues 
message IEA502A via module IEEVOCCR to prompt the 
operator for a restart reason value. lEA VEREX stores the 
operator-entered value of the system restert function in the 
avstem restart processor-related work area. 

3 If the system restart function reason is zero, I EAVEREX 
performs as follows: 

• The rastert resource must be obteined before entry to 
RTM. If the restart lock (CVRSlWOI equals zero, 

or Is owned by RTM on this CPU (the CPU 10 and 
function code 'RF'I or Is being passed to lEA VEREX 
.by RTM (the CPU 10end function code 'RP'IIEAVEREX 
acquires the restart resource (sat to the CPU 10 and _. 
function code 'RF'I. If the resourca cannot be acquired, 
IEAVEREX resumes the interrupted program by return
ing to IEAVERES. 

Label 

• IEAVEREX Issues me&&age IEA500A to the operator 
vie module IEEVOCCR and welts for e reply of 
"ABEND" or "RESUME". 

IEEVOCCR 

Extended Description 

• If the operetor replied "ABEND" or if the operetor 
communications feiled, IEAVEREX restores the FRR 
steck and goes to RTM (CALLRTM TYPEoRESTART). 

• If the operator replied "RESUME", IEAVEREX ends 
further restart processing and rastor81 the cross 
memory statui. IEAVEREX then returns to 
IEAVERES. 

• IEAVEREX releases the restart resource if acquirad" 

Module 

a 
-fa 



~ Diagram SUP-l8. Restart Interruption Handler Extension (lEA VEREX)(Part 3 of 4) 
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Input 

CSD 

I CSDSYSND 

UCM 

UCMWQNR 

UCMWQLM 

ASVT 

I , 

ASCB 

ASCBJBNI 

ASCBCSCB 

I 

escB 

CHTRKID 

CWAMSG 

I 

Process 9 
4 If the lv-tern restart function raaon 

111 : 

I • Schedule an SRB. 

~ 

• Prepare mauaga for the operetor • 

i • laue the mltlSllglt to the operator • 
I 

--r 

I-

• Schedule an SRB for lOS function 
analyall • 

. 
....-

5 Raatore eroa memory environment • 

I Return to caller 

Output 

WSAVT C MACAESF 

Work Area 

CWAMSG 

WSAVT . ............... 
DllBbled C WSARESF 
console 

Work Area 

( 
I ECV RSTS 

,. 
lOS 

~ 
SRB 

routine" 

SRBPARM 
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Diagram SUP-28. Restart Interruption Handler Extension (lEA VEREX) (part 4 of 4) 

Extended Dascrlptlon 

4 If the system restart function raason Is1, IEAVEREX 
performs the necessary system diagnostics and repair 

actions. 

• If the system la nondlspatchable (CSDSYSNDa 1), 
IEAVEREX schedules an SRB (global, nonqulesce· 
able) in the master address space and resats the system 
atetus (NDISPSRB). IEAVEREX Issues a Test and 
Set (TS) instruction to serialize the SRB. This allows 
the SRB routine to receive control with the local lock 
held. IEAVEREX formats the first line of message 
IEA501l. 

• IEAVEREX adds text to message IEA5011 as follows. 

If the limitations of the WTO buffer have been 
exceedad (that is, the contents of UCMWONR is greater 
than the contents of UCMWQLMI. 

If neither a batch Job ora timesharing user ia found (for 
each active ASCB !locatad via the ASVT), IEAVEREX 
checks the CSCB for a batch job (ASCBJBN leO) or a 
timesharing user (CHTRKlDeX'01'). 

Moduli 

• IEAVEREX notifies the operetor of anything It repairs IEEVDCCR 
or diagnoses by issuing message IEA5011 (via I·EEVDCCR). 

• IEAVEREX serializes the global work area lincluding the 
SRB). The first byte of the work area Is the serializing 
byte. IEAVEREX invokes the IECVRSTS routine for 
lOS functional analyais. 

5 I EAV EREX restores the cross memory environment 
using information stored in the processor-related work 

area. IEAVEREX returns to IEAVERES to resume the 
interruptad program. 

Label 

o 
oft 
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Diagram SUP-29. Interprocessor Communications (IPC) Remete Immediate Signal Routine (IEAVERI) (Part 1 of 4) 

Input 

Register 1 

I i of receiving processor's PCCA 

CSO 

E:j 
Register 0 

I Request code, I 
Register 1 

I t Receiving processor's 

1 PCCA 

Register 12 

I Receiving routines entry I point 

Register 11 

I Parameter address I 

From supervisor 
routines to signal 
a procassor via 
RISGNL macro 

__ process 
IEAVERi 

1 Establish recovery. Nota valid 

~-
PCCA address .... ----- 2 Determine the validity of the 

PCCA addr8l1. .. r 

... ABEND 

J\. ~ 

3 Determine whether the 
r 

procassor receiving the • 
.. 

request is still active. Not online Return 
to caller " 

... ... 
-y 4 Set the value in the sending 

procaaor'. PCCA. 
r 

.. 
5 Set the parameters for the signal 

subroutine to issue the SIGP. .. TEAVEsGP 
SIGP service 
routine 

Input A 

6 Check the return codes. < 
IEAVESGP" 

• If the lignal is successful, then" 
spin until the receiving processor 
clears the PCCAEMSI. 

• If PCCASERF is set on during 
the spin 

ABEND I 
.. I J 
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Diagram SUP-29. Interprocessor Communications (IPC) Remote Immediate Signal Routine (lEA VERI) (Part 2 of 4) 

Extended D8!SCription 

1 The remote immediete signal routine on the sending 
processor establishes the interface to cause a specific 

program to get control on a specific receiving processor. 

I EAVERI causes an emergency signal to a specified processor. 
The emergency signal SLiH (lEAVEESI on the receiving 
processor routes control to the program. 

2 I EAVER I determines the validity of the PCCA (phvsical 

Module Label 

configuration communication areal address. If the PCCA IEAVERI IEAVERI 
address is invalid, IEAVERI ABENDS the caller with a 
completion code of X'07B' and a reason coc!lJ of X'OO'. Other-
wise, normal processing follows. 

3 IEAVERI returns control to the caller if the receiving 
processor is not online, with a return code of 4 in 

register 16. 

4 IEAVERlsets the request type entry point address, 
PCCA address of the receiving routine, and parameter 

address in the PCCAEMSB field of the sending processor's 
PCCA. 

5 IEAVERI setsthe input values for the signal routine 
(I EAVESGPI, which actuallv issues the SIGP instruction. 

6 lEA VESGP passes back a return code based on the 
condition code of the SIGP instruction. (See I EAVESGP.) 

lEA VERI uses this return code to determifle the success 
of the signal. 

For serial or parallel requelts, if the ligna I wBlsuccessful, 
IEAVERI spins until the receiving processor clears the 
PCCAEMSI fieid. -

Extended Description 

If the signal is not accepted bV the receiving CPU after 
spinning for a reasonable length of time Ii.e., the PCCAEMSI 
field is not cleared), IEAVERI resets the input values for 
the signal routine and invokes IEAVESGP to reissue the 
signal. Otherwise,lEAVERI continues spinning. If the 
PCCAEMSI field is still not cleared after the second spin, 
IEAVERI calls the excessive spin notification routine 
(I EEVEXSNI, which issues messege IEE331A to notify 
the operator of the spin. If the receiving processor remains 
online, I EAVERI continues to spin. If the receiving routine 
for a serial request fails, the receiving processor does not 
clear PCCAEMSI and indicates the failure (sets PCCASERF 
to one). I EAVER I abends the caller with an X'073' and a 
reason code of X'OC'. 
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Diagram SUP-29. Interprocessor Communications (!PC) Remote Immediate Signal Routine (lEA VERI) (Part 3 of 4) 
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Diagram SUP·29. Interprocessor CommunicatioDs (IPC) Remote Immediate Signal Routine (lEA VERI) (Part 4 of 4) 

Extended D .. rlptlon 

7 The caller receives e return code, indicating the status 
of the request, from the remote immediate routine. 

If the requested function Is successful, the return code is 
X'CO'. For a return code of X'04' the specified processor 
Is not online and no signal was issued. If the processor is 
taken offline during the spin, the return code Is X'14'. 

8 Indicates error Information in the saWA and VRA 
areaL 

9 Depending on the reason entered, uses the SETRP 
macro to Indicate to RTM to either transfer a restart 

or to percolate. 
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~ Diagram SUP-30. Interprocessor Communications (IPC) Remote Pendable Signal Routine (lEA VERP) (part 1 of 2) 
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~ 
... 

2 Determine whether the processor .. 
receiving the request is still online. 

Not online 

r-:::;> 9 Set the request Indij:ator In the 
receiving processor's PCCA . 

Register 0 

I Request code I 
Register 1 ~ 4 Set the paramaters for the 

direct signal service routine I + PCCA I to issue the SIGP. 

From 
Sat the return code to the 

IEAVESGP 
5 Check the return codes. 

one returned by IEAVESGP. 

-0 

OUtput 

Completion code 

Note valid I Code" X'07B' I 
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.. Reason code 

ABEND I X '04' I 
-.. 

Register 16 

I Return code = X'Q4' I 
.. 

Caller .. PCCA 

I I PCCARPB 
... 

Register :2 

I SIGP order code 

1 (Externa I Ca II) 

... IEAVE~gP Register 3 
-.. SIGP Service J I ~CPU I D of receiVing_CPU I routine 

):tegister 14 

I Return address I Input for. <!:=;-
IEAVESGP . Register 15 I Address of Signal I -== Subroutine (I EAVESGP) ... 

Callel ... ->- Register 15 

I Return code I 
X'OO' - Succeuful 
X'04' ..:. Processor not online 
X'OS' - Unsucceaful 
X'12' - Other processor not operational 
X'16' - Uniprocessor system 
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Extended Description 

1 The remote pendeble signal routine on the sending 
processor establishes the Interface to cause a specific 

system routine to get control on a specific receiving process
or. IEAVERP causes an external call signal to a specified 
processor. The external call SLiH (lEAVEXS) on the re
ceiving processor routes control to the program. IEAVERP 
determines the validity of the PCCA address. The remote 
pendable routine abends the caller if it finds the PCC~ 
address invalid. The caller receives a X'Q7B' ABEND with 
an X'04' reason code. Otherwise, normal processing follows. 

2 The remote pendeble routine determines whether the 
processor receiving the request is still online. Control 

goes back to the caller, with a return code of 4 in register 
15, if the receiving processor is not online. Otherwise, 
normal processing continues . 

3 Next, the remote pendable routine sets the request 
code in the PCCARPB field of the receiving processor's 

PCCA. 

4 The remote pendable signal routine sets the input 
values for the signal routine, which actually issues 

the SIGP instruction with an external call order code. 

5 The remote signal routine returns to the caller with 
the code it received from I EAVESGP in register 

15 indicating the status of the request. On return from 
the signal routine, either the signal has been sent to the 

3 specified receiving processor lset the return code to X'QQ') 
~ or the receiving processor is no longer online lset the return 
if code to X '04'). 
Q. 
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Diagram SUP-31. SCHEDULE Processing (IEAVESCO) (Part 1 of 22) 
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Diagram SUP-31. SCHEDULE Processing (lEA VESCO) (part 2 of 22) 

Extended DlICI'Iptlon 

Thll routine II entered (ullng a BALR) from the SCHEDULE 
macro when an enabled IllUer raquesta that an SRB be placed 
on a local SRB queue. 

The ASCB contelns • local _Mea management queue 
(LSMQ) and II local_Mea prlorfty lilt (LSPU. Thll 
routine determines which queue the SRS should be 
added to. 

Module Label 

1-3 This routine disables for I/O and external interruptS IEAVESCO IEAVESC1 
and passes control to the disabled local entry point 

U EA VESCR) to do the schedule processing. This 
routine restores the caller's original system mask prior 
to returning control to the caller • 
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Diagram SUP-31. SCHEDULE Processing (lEA VESCO) (Part 3 of 22) 
From the local SCHEDULE 
macro when running dIIabIed 
or from IEAVesc1 
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Diagram SUP·31. . SCHEDULE Processing (lEA VESCO) (part 4 of 22) 

Extended Dascrlptlon 

This routine is entered from the SCHEDULE macro (via 
BALRI or from IEAVESC1 (via BASRI when a disabled 
issuer requests thet en SRB be placed on a local SRB queue 
or from the enebled local entry point (I EA VESC1 ). 

4 Save registers 12, 13 and 14 in the PSAGPREG. 

6 If the ASCB pointed to by the SRB does not contain 
a valid ASCB acronym, control will be passed to step 

10 and the caller will be abended • 

6 The SRB II added to either the ASCBLSMQ or the 
ASCBLSPL If both queU81'are empty, the SRB 

.. placed on the ASCBLSPL: otherwise the SRB II 
placed on the ASCBLSMQ. 
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~ Diagram SUP·31. SCHEDULE Processing (lEA VESCO) (part 5 of 22) 
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Diagram SUP·31. SCHEDULE Processing (lEA VESCO) (Part 6 of 22) 

Extended D8lCl'lptlon 

7 If ASCBURR (the hlgh-order bit of ASCBLSMQ) II 
set to 1, then notify the system resoun:e manager 

(SRM), using SYSEVENT (step 11 ), to swap-in the address 
space In which the SRB will run. 

8 IEAVESCO invokes the memory switch service 
(lEAVEMSO) with the ASCB address that has 

ready work as Input. Memory switch looks for a 
,processor eligible to run the ready work. If an elig
ble processor Is found, PSANEW for that processor Is 
updated. (Memory switch Is described in the DISP 
section of the Sy6r&m Logic Library.) 

9 Restore the registers and return control to I EAVESC1 
or the disabled celler. 

10 Abend the celler. 
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~ Diagram SUP-31. SCHEDULE Processing (lEA VESCO) (Part 7 of 22) 
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Diagram SUP·31. SCHEDULE Processing (lEA VESCO) (part 8 of 22) 

11 SAM (system resource manager) is notified, using 
SYSEVENT (USERRDY option), that there is 

ready INOrk for a swapped-out address space. This will 
cause a swap-In of that address spaca • 

12 The saved registers 12, 13 and 14 are restored 
from field PSAGPREG and control is returned 

to IEAVESC1 or the disabled caller. 
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Diagram SUP·31. SCHEDULE Proc:essing {lEA VESCO) (Part 9 of 22) 
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Diagram SUP·31. SCHEDULE Processing (lEA VESCO) (Part 10 of 22) 

EX18ndedD ......... 

This routine Is entered Ivle a BALR) from the SCHEDU LE 
macro when en enabled IlIUBr has reqU8lted that the SRB 
be placed on a global SRB queue, end a welting prOCllllOr 
"detected. The SRB at thl' time has already been placed 
on the appropriate queue bV the SCHEDULE macro • 

Thll routIne dIIabIas for Interrupti and paaas control to 
the disabled global entry point (JEAVESC4) to signal 
any waiting processon. 

13 This routine Initially saves the caller's system mask 
in the first byte of PSASCPSW. This routine disables 

the PSW for I/O and external interruptL 

14 This routine passas control to the SCHEDULE entry 
point,IEAVESC4. 

15 Thl, routine restores the caller's register, and saved 
system mask and returns to the caller • 
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Diagram SUP-31. SCHEDULE Processing, (lEA VESCO) (Part II of 21) . . 
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processor or from IEAVESC3 

Process 
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16 Seve the registers. 

17 Signal the waiting proceaor. 
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18 Restore the retlilten. 
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Diagram SUP·31. SCHEDULE Processing (lEA VESCO) (Part 12 of 22) 

Extended Description 

This routine is entered (via_a BALR) from the SCHED
ULE macro when a disabled lsauer has requested that 
the SRB be placed on a global SRB queue and a wait-
ing processor Is detected. It can also ba entered from 
the enabled global el)try point U EA VESC3) via BASR. 
In this case the SRB has already been added to the appro
priate Queue by the SCHEDULE macro. 

Module Label 

16 I EAVESCO saves registers 13 and 14 in PSASCGR1. I EAVESCO lEA VESC4 

17 IEAVESCO issues a SIGP instruction with an 
EXTERNAL CALL order code to signal the 
waiting processor: 

18 IEAVESCO returns control to IEAVESC3 or the 
disabled caller. a 

of! 
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Diagram SUP-31. SCHEDULE ProceasinS.(lEA VESCO) (Part 13 of 11) 

In..,t 

PSA 

Fram ... d1aPltchlr UEAVESDO) 
when SRIII .. found on the SVTLSMO 

Proceu 

IEAVESCti 

19 .. the ASCI painted 
to by the SRI daeI 
not con .. ln 8 valid 
ASCI ecronym 

_--------tl-SVTLSMO 

SRIAsea 

ASCI 

Regl ... r t 

t SRI' 
ASCIUMO 

ASCISPL 

~ SRI 

SRBASCB 

SRBASID ;\ 
SRIRMTR C t mourca men.,. ) 

.- ASCB 

ASCBASCB 

ASCBASID 

20 Queue the SRI to be 
praaaed 10 .... loceI 
IIMClllllftllllllllRt 
queue CASCBLSMOI. 

21 If the add,... SIlIca I. 
&wapped out, notify the 
l\'Itam r8lOurceI manager 
that. &wapped out addr ... 
1PSC8 has ready work. 

22 Call memory 
switch to update 
the PSANEW • 

IEAVESQI 

23 Determine If 81U1P8nded 
SRB can be scheduled. 

• If the SRI can .. 
scheduled 

• If the ASCB pointed 
to by the SRB does 
not contain a valid 
ASCB acronym 

• If the SRB cannot be 
scheduled 

•• ~ToSRM 

IEAVEM 
Memory 
Mitch 

To d/speIcher 
CIEAVEDSOI 

R ... ,' 

I X'Olli' 

ASCI 
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DiaSI8lD SUP-31. SCHEDULE ProcesaiDI (lEA VESCO} (Part 14 ofll) 

For each SR8 on the quue the 'ollowlll8 prGCIIII&l8 II doni: 

19 If tlte ASC8 poIntid to by tha SR8 doe. noI contain 
• wild ASC8 ac:ronym,lEAVESOO IIIua an 

X'07S' A8END • 

20 IEAVESa. qu ... the SR8 to the ASCBLSMQ In 
the IIddr5lspece identified bV SR8ASC8. 

21 If the address space II IW8ppad out. IEAVESCO 
notlfln SRM (avltem resources manager' of work ready 

to be dispatched to an addresIlPIICa alreadv ~. 
This C8U1B1 an eventuallWBlHn of that addr ... space. 

22 lEA VESCO Invoke. the memorv IWItdI I8fVIca 
(lEAVEMSO' with the ASCB addf811 thet hal 

ready work. Memory IWItdI Iookl for a prOClllOl" 
eligible to run the ready work. If an eligible prOC8IIOr 

II found, PSAANEW for that proceuor II updated • 
(Memorv Switch II described In the DISP section of 
the Sy.tem Logic LIbrMy.J 

23 IEAVESOO rec:el\llll control at antrv point 

Module 

I EAVESC6 whan the IUIPIftd lock manager ClEAVESLKI 
finds a CML raqulltor on tha lUapend queua of • 10C8I 
lock It II releasing. IEAVESOO ensurll!i that tha SR8 II 
scheduled to tha appropriate ASCB and that the target 
ASCB Is valid. If the ASCB pointed to bV the SRB c0n-

tains a valid acronym. and III ASCBASID velua matches 
the ASID saved at the tlma the SRB __ suspended, 
IEAVESOO continues proceulne at lIepS. Thera .. 
places the SRB on the appropriate local SRB queue. 

If the ASCB does nOl contain a valid acronym, 
lEA VESCO issues an X'07S' abend. Otherwise, it 
gives control 10 the resource manager whose 
address is in the SRBRMTR field. The resource 
manager frees the SRB storage and returns to lEA VESLK.. 

IEAVESC& 

o .. ... ... 
Z 
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Diagram SUP-31 SCHEDULE Processing (lEA VESCO) (part 15 of 22) 

Input 

Register 0 

I Rsturn addr_1 

Register 15 

Entry point : 
address 

Register 1 

I SRB address 

PSA 

I _sc_1 

From 
SCHEDULE 
macro 

IEAVESC7 

24 

Saw the current system 
mask and disable for I/O 
and external interrupts. 

25 Branch to the disabled 
entry point. 

11 ..... ~ Disabled global 
"'l1lI schedule 

26 Restore saved system mask 
and registers and rsturn to 
the caller. 

routine 

To caller 

Jutput 

PSA 

I PSASCPSW I 

PSW 
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Diapam SUP-31. SCHEDULE ProcessiDg (lEA VESCO) (Part 16 of 22) 

Extended Description 

Entry polntllEA VESC7 and IEAVESCB are 
entered when a globelschedule macro Is invoked 
and SRB queueing is not donalnllna as part of 
the SCHEDULE macro expansion. 

IEAVESC7 is entered from the SCHEDULE macro 
via BALR when an enabled user has requested 
that an SRB be placed on a global SRB queue • 

IEAVESCB isantered from the SCHEDULE macro 
when a dimbled user has requasted that an SRB 
be placad on a global SRB qUllUlt. lEA VESCB 
can also be entered from the enabled global entrY 
point IEAVESC7 via a BASH. 

24 lEA VESCO initially IIMI the caller'. system 
mask In the first byte of PSASCPSW and 

dfIIIb .. the PSN for I/O and extemallnterl'UPtlo 

2& IEAVESC7 .... control to the SCHEDULE 
entry point IEAVESCB. 

26 IEAVESC7 nIItOnII the ca, ...... nIg ...... and 
..... .,... nask and returns to the caller. 

Modula Label 
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~ Diagram SUP-31. SCHEDULE Processing (lEA VESCO) (Part 17 of 22) 
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27 Save caller'. regilt81's. 

28 Add the SAB onto 
the Global Service 
Priority Ust. 

• If the SRB IIlUCC811fully 
added • 

PIA 

PSASCAG1 

SVT 

( 
SVTGSPL 

•• Step30 \. SRB 

Newly queued SRB 
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Diagram SUP·31. SCHEDULE Processing (lEA VESCO) (Pan 18 of l2) 

Extended Description 

IEAVESCS is entered from the SCHEDULE macro via 
a BALR when the schedule macro with the disabled 
keyword was specified and inllne SRB queuing Is not 
done as part of the macro expansion. lEA VESCS Is also 
entered from SCHEDULE entry point IEAVESC7 via a 
BALR. 

27 IEAVESCB saves the caller's register 13 and 14. 

28 IEAVESCS adds the SRB to the global aarvica 
priority list (GSPU. If there ware no elements 

queued on the GSPl,. the add will be suc:caasful. If the 
add is suc:caasful • 
• lEA VESCB transfers SRB queued on the global sarvlca 

management queue (GSMQ) if any. to the GSPL 
• I EAVESCS continues at step 36. 

Module Label 



~ Diagram SUP-31. SCHEDULE Processing (rnA VESCO) (Part 19 of 22) 
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Diagram SUP-3l. SCHEDULE Processing (lEA VESCO) (Part 20 of 22) 

Extended Description 

29 The SRB I, added to the GSMa. The add function 
Is retried until it is successful. 
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~ Diagram SUP-3l. SCHEDULE Processing (lEA VESCO) (Part 21 of 22) 
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Input 

SVT 

SVTPWAIT 

PSA 

PSASCGR1 

Process 

30 Determine if there are 
any processon waiting 
for work. 

• Ves, Ilgnal the waiting processor. 

31 Restore the caller's registers. 

32 Return to the caller • 

Output 

To caller 
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Diagram SUP-31. SCHEDULE Processing (lEA VESCO) (Part 22 of 22) 

ExtMIded Description 

30 Examine the processor Waiting vector (SVTPWAITI 
for waiting processors. If one is found, iaue a SIGP 

external call to activate the processor.' 

31 Restore the caller's registers. 

32 Return to the caller • 

Module 
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Diagram SUP-32. SCHEDULE Recovery Processing (lEA VESCR) (part 1 of 2) 

From dlapatcher 
recovery 
IIEAVEDSRlor 

~~ ______________________ --,PURGEDQ 

recovery 

PSA 

LCCA 

CVT 

CVTGSPL 

ASCB 

ASCBLSPLj-----...~!... 

ASCB 

ASCBLSPl: 

Procell 

Schedule Recovery 
IEAVESQV 
IEAVESCR 

1 Verify the SRB iournal queUB. 

2 Reschedule the SRBs on the journal 
queue. 

3 Verify the GSPL, the ASCB, and the :::======::::)1 
LSPL for every address space in the 
system. 

Entry point 
IEAVEGAS 

To dispatcher recovery (lEAVEDSRI 
or PURGEDQ recovery ClEAVEPDRI 

SDWA 

g 
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Diagram SUP-32.· SCHEDULE Recovery Processing (lEA VESCR) (part 2 of 2) 

Extended Description Module 

1 The schedule FRR verifies the SRB Journal queue I EAVESCR 
anchored out of the LCCASMQJ field and 

removes SRSs with bad Information. The Journal queue 
is used bV SCHEDU LE to prevent losing SRBs that are being 
processed. 

2 The schedule FRR then reschedules eny SRBs remaining 
on the journal queue. 

3 The schedule FRR UIBI the queue verifier to verify 
SRB queues - the GSPL, then the ASCB end the LSPL 

for every address space in the system. Errors detected are 
recorded in the SDWA; elements removed are also noted in 
theSDWA. 
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Diagram SUP-33. Interprocessor Communication SIGP Routine (lEA VESGP) (Part 1 of 8) 

Input 

Register 1 

Parameter 

Register 2 

SIGP Order 
Code 

Register 3 

CPU 10 to be 
signalled 

From IEAVERI, 
IEAVERPor IEAVEDR 

p 

I. 
rocess 

Entry point I EAVSIGP 

"- 1 Issue the SIGP instruction. 

• If the condition code is 
zero, 

• If SIGP fails, save the 
condition code. 

2 Set Up ten-second time loop. 

3 Set up retry count loop 
(retry up to one million times 
before checking if time expired). 

4 a If this is the first time in the loop 
(only the original SIGP has been 
issued) go to step 5. 

b Reissue the SIGP. 

0 
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Diagram SUP·33. Interprocessor Communication SIGP Routine (lEA VESGP) (part 2 of 8) 

EXlIIndad DelCriptlon 

The Interprocessor communication SIGP routine provides 
the necessary environment and interfaces to issue a SIGP 
request. It transmits an elght-bit order code to a specified 
processor and handles ell error conditions resulting from 
the execution of the SIGP instruction. 

1 Issues the SIGP instruction. 
• If a zero condition code results, returns to the 

celler . 
• If the SIGP feils, saves the condition code. 

2.3 Sets up the loop controls. If necessery, reissues the 
SIGP up to one million times. If after one million 

retries the SIGP is still unsuccessful, IEAVESGP assumes a 
problem exists and determines if the processor to be sig· 
nailed is still online. If not, it exits to Its caller with a 
return code of X'OC' if the celler was the direct signel service 
routine; else it exits with a return code of X'Q4'. If the 
processor still appears to be online, a window for MFA 
interrupts Is opened. If efter the window has been opened 
the processor appears offline, IEAVESGP returns to its 
celler with a return code of X'OC' if the celler was the 
direct signal service routina; else it exits with a return code 
of X'Q4'. If not, and if the ten-second time loop has not 

expired, theSIGP is retried up to one million more times •. 
If the ten-second loop has expired, I EAVESGP cells ex
cessive spin notification to inform the ope~ator of the 
problem if the caller was not the direct signal service 
routine. 

4 If this is not the first time the SIGP instrlction is 
issued, reissues the SIGP. If this is the first time, 

checks condition codes In the next step. 

Module Label 



~ Diapn SUP-33. Interprocessor Communicat;ion SIGP Routine (lEA VESGP) (Part 3 of 8) 
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SIGPCC ~ SIGP 

. condition code 

Register 0 .. .. 
Status returned 
from SIGP if I" 

condition code"1 

Process Q 
5 Check the condition code returned from the SIGP: 

• If the condition code is 0 return 
to the caller. 

• If the condition code is 1: 

- if the order code was "SENSE" 
return to the celler. 

- If the stored status indicates an 
equipment check and the passed . 
order code was "RESTART", 
return to the caller. 

- If the stored status indicates an 
equipment check and the passed 
order code was not "R EST ART" , 
reissue SIGP . 

- If the' stored status indicates 
receiver check or operetor 
intervening, reissue SIGP. 

- If the stored status indicates 
an external call pending, 
return to the caller. 

- For all other condition code 1 
situations, the status indicator 
was "STOPPED", "NOT READY", 
or "CHECK STOPPED". Make sure 
~he processor is still online and notify 
excessive spin. 

• If the condition code is 2. retry the SIGP . 

• If the condition code is 3, make sure 
the processor is online and. if so, notify 
excessive spin .. 

Q 

Output 

Register 15 ~ 
... I Return code=O I 

Step 13" 
P' 

Register 16 .. I Return code=X'OS' I 
Stap 13 .... Register 0 

--" I Stetus I 
Register 15 . 

10. I Return code=X'OS' I I" 

-r 
Step 13 Register 0 

I I Status 

-'" 
-r Step 6 

.. 
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Step 6 

... Register 16 

I Return code=O I .. " 
• Step 13 

....,. Step 6 
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Step 7 
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Diagram SUP·33. Interprocessor Communication Routine (lEA VESGP) (part 4 of 8) 

Ex18nded Description 

5 Analyzes the condition code from the first SIGP or 
any reissued SIGP to determine the appropriate 

action. The following actions can be taken: 

• Return to the caller with a return code of: 

o if the condition code~O. 

8 and status in regls18r 0 if the condition code"'1 
and the order code was "SENSE". 

8 and status in register 0 if the condition code"1, 
stored status indicates an equipment check and 
the order code was "R EST ART" , 

o if the condition code"'1 and stored status in
dicates that an external call is pending. 

• Reissue the SIGP if the condition code is: 

1, stored status indlcetes an equipment check and the 
order code was not "RESTART", 

1 and stored status indicates a "receiver check". 
1 and stored status indicates "operator intervening". 
2 (addressed processor Is busy). 

• Determine if procassor is still online and if the caller 
was IEAVERI or IEAVERP. If so, call excessive spin 
if the condition code Is: 

1 and the status indicator was "STOPPED", "NOT 
READY",'or "CHECK STOP". 

3 ,(addressed procassor is not operational). 
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DJasram SUP-33. Interprocessor Communication SIGP Routine (lEA VESGP) (part 5 of 8) 

Input Process 

CSD 6 Check the number of times the SIGP 

I I hes been retried: 
CSDCPUAL 

If SIGP retried less then one • 
million times 

• If SIGP retried ona million 
times and stili fails, continue. 

~ 7 Determine if the processor being 
signalled has gone offline: 

• If it has gone offline, return 
to the caller. 

8 Establish recovery. Open window 
for JV-IFA Interrupts. 
Delete recovery. 

----'\ 9 Determine if the processor being 
signalled has gone offlina: 

• If it has gone offline, return 
to the caller. 

10 Check the amount of time expired 
while the SIGP was being retried: 

• If time expired Is less than 
ten seconds, 

• If tha caller was tha direct 
lignal service routine 

• If ten seconds has been used, 
continue 

Output 

.. 
Step4b 

Register 15 

.... I Return code=X'OC' I .. 
Step 13 

Register 16 

" 
I Return code"'X'OC' I 

.. 
Step 13 

r 

.. 
Step 3 

.. 
Step 13 
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Diagram SUP-33. Interprocessor Communication SIGP Routine (lEA VESGP) (part 6 of 8) 

6 Checks the number of times SIGP has been issued. 
If the number of retries is less than one million, 

reissues the SIGP. If the number of retries Is one mil
lion, continues processlnil. 

7 Determines if the processor b8ing signalled is still 
online. If It Is not, sets a return code of X'OC' 

and returns to the caller (see steP 13). 

8 If the proc:essor Is still online, opens a window for 
MFA interrupts. 

9 When the window Is closed, checks again to 
determine if the processor is stili online. If it 

is not, sets a return code of X'OC" and returns 
to the caller (see step 13). 

10 If ten seconds has not expired after the first one 
million retries, starts with another million retries 

of the SIGP. If ten seconds hes expired and the SIGP is 
stili not successful, a problem exists with the processor 
to be sillnalled and excessive spin notification is called. 
(Note: Excessive spin notification is not called if the 
celler of IEAVESGP was the direct signel routine 
IIEAVEDR). In that case, the lest condition code reo 
turned from the SIGP Instruction Is converted to a 
return code and control returns to the caller. 

Module Label 
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Diagram SUP-33. Interprocessor Communication SIGP Routine (lEA VESGP) (part 7 of 8) 

Input Process 

11 Call excessive spin notification. 

12 If the ACR option of message 
IEE331A was not chosen, start 
the reissuing of SIGP. 

13 Determine if the return code 
must be converted. All non-
zero return codes for RISGNL 

From and RPSGN L callers are made 

RTM into return code 4. DSGN L 
return codes are left alone • 

EntrY point IEAVSGPR 

LCCA 

LCCASIGS 14 Clean up: reset the LCAA spin 
bit, close the window, and re· 
lease the CPU lock . 

Register 1 

SDWA 15 Record information. 

16 Indicate percolate and return 
to RTM. 
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Diagram SUP·33. Interprocessor Communication SIGP Routine (lEA VESGP) (part 8 of 8) 

Extended Description 

11·12 If the processor is stili online, sends the 
appropriate message code to the excessive 

spin notification routine (IEEVEXSNI to issue message 
I EE331 A. If the ACR option of the message is chosen, 
the process is over. If the option to continue the spin 
is chosen, resets the loop counten and begins reissuing 
the SIGP again (step 21 • 

13 Determines if the return code must be con-
verted. Converts all non-zero return codes 

for RISGNLand RPSGNL callers to return code 4. 
DSGN L return codes are not converted. The 
following are the return codes: 

x '00' c successful 
X '04' .. RI/RP SGNL function not 
initiated 
X 'OS' c DSGN L function unsuccess
ful or "SENSE" request is made. 
X 'OC' .. DSGN L processor not 
operational. 
X '14' .. MSSF currentlv inoperative 

14 Clean up: resets the LCCA spin bit, closes 
tha window, and raleases the CPU lock. 

15 Records information in the SDWA. 

16 Indicetes parcolate and returns to RTM; 
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Diagram SUP-34. Suspend Lock Manager Processing (lEA VESLK) (part 1 of 1~ 

From superllisor routines 
to obtain a lock. via 
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Diagram SUP-34. Suspend Lock Manager Processing (lEA VESLK) (Part 2 of 10) 

Extended Description Module 

The lock manager provides the means for a user to obtain IEAVESLK 
locks that serialize the use of a resource. The suspend lock 
manager provides the following locks: 

• Cross memory services 
CMS Ithe general cross memory services lock) 
CMSEQDQ (the ENQ/DEQ cross memory ~vices 
lock) 
CMSSMF !the SMF cross memory services lock) 

• LOCAL (local address space lock) 
• CML (cross memory local address space lock) 

The lock manager both obtains and rel~ locks. There 
are two distinct methods of obtaining locks; conditionally 
and unconditionally. If the lock cannot be obtained for a 
conditional request, the lock manager immediately re
turns control to the caller with the appropriate return 
code In register 13. If an unconditional request for a suspend 
type lock cannot be satlslfled, the lock manager places the re
questor on a lock manager suspend queue until the lock be
comes available. 

Label Extended Description 

1 The lock manager determines whether the caller has 
violated the locking hierarchy by: 

• Unconditionally requesting a lock lower in the hier
archy than a lock it already holds. 

• Requesting a cross memory services lock while not 
holding the local lock. 

• Requesting a suspend lock while disabled. 

The lock manager abnormally terminates callen who vio· 
late the hierarchy with a X'073' completion code and a 
reason code in register 15. 

2 The lock manager determines whether this processor 
already owns the requested lock. If this processor 

owns it, the lock manager puts a code of 4 in register 13, 
and returns control to the caller. Otherwise, processing 
continues • 

3 The lock manager tries to obtain the lock. If the lock 
is available {the lockword contalnl 01, the lock man

ager indicates ownenhip by: 
• Placing into the lockword the logical processor 10 or, 

for a cross memory services lock, the locally locked 
ASCB address 

• Setting the eppropriate bit in the prOC8llOr·locks·held 
string (PSACLHSI 

• For the CML lock, placing Into the PSALOCAL field 
a pqinter to the ASCB of the address space whose 
CML lock II held 

The lock manager then returns to the caller with a zero 
return code. If the lock is not available, processing (:on· 
tinues at step 4. 
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Dia81'8JD SUP-34. Suspend Lock Manager Processing (lEA VESLK) (part 3 of 10) 

Input Process 

4 If the processor cannot obtain the lock, 
perform the necessary proceaing •. 

• For conditional requestl 

• For unconditional requestl of 
a IUlpllnd·type lock 

To thslupervilOr 
routine who 
issued SETLOCK 
Step 6 

output 

Register 16 

I Ratum code • 8 
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Diagl'am SUP-34. Suspend Lock Manager Processing (lEA VESLK) (part 4 of 10) 

Extended Description 

4 
• For conditional requests, IEAVESLK sets a return code of 

a'and returns control to the caller . 

• For unconditional requests for suspend locks 
(LOCAL, CML, or cross memory servicesl, processing 
continues et lIep 6. 
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Diagram SUP-34, Suspend Lock Manager Proc:essing (lEAVESLK) (part S of 10) 

Input 

PSA 

PSATNEW 

PSATOLD 

PSACLHS 

( NALCCAV 

LCCA 

LCCASRBM 

caller's 
reglstell 

o 

Process 

5 When the locle cannot be • 
telned, save the reqU81tor'. 
statUi and place either the 
ASCB, SRB, or SSRB on the 
requested lock', suspend queue. 

Entry point 
IEAVDSPCln 
the dispatcher 
ClEAVEDSOt 

IEAVESRT 

STOPIRESET 
service 
routine 

Output 

TCB 

TCBRBP 

TCBGRS 

TCBXSB 

XSMXMCRS 

ASCBLSQH 

CMSFIRST ... 

CMSLOCK -.. 

SLA 
CMSSMFLK 

CMSFRSOH 1....--
'CMSF' 

Suspended 
element 

"CMSEDLK IASCB 
or 

'CEOO' 
SSRB) 

CMSLOCK 

'CMS' 
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Diagram SUP·34. Suspend Lock Manager Proceaing (lEA VESLK) (Part 6 of 10) 

Extended DIlllriPllDn Moduli 

5 The lock manager suspends the requesting task or SRB. 

• IEAVESLK issues the SETFRR macro to establish 
IEAVLKRR as the functional recovery routine (FRR); 
and turns on the lock manager super bit . 

• I EAVESLK saves the caller's status depending on the 
caller's mode (task or SRB), and which lock the caller 
requested (LOCAL, CML, or cross-memory services). 

~ requested 
Task mode SRB mode 

LOCAL • Saves the caller's Calls the STOP/RESET 
registen and cross servlca routine 
memory status in (lEAVESRT) at entry 
the TCB and XSB. point IEAVSUSF to 

• Stores into the R.B seve the requestor''-
a PSW that causes statUI. lEA VESRT ob· 
the requestor to talns storage for an 
reenter IEAVESLK SSRB and XSB and 
when redlspatched. saves the requestor'. 
There IEAVESLK statUI in them. The 
tries again to ob- saved SRB C8U18I re-
tain the local lock. entry to IEAVESLK 

where IEAVESLK tries 
to obtain the LOCAL 
lock. It returns the ad-
dress of the SSRB to 
IEAVESLK. 

CML • Obtains an SRB to Same as above 
represent the task's 
request on the lock 
SUipend queue. 

• Initializes the SRB 
to enter the lock 
maneger subroutine 
IEAVRTCB when 
dispatched. 
IEAVRTCB issues 
a RESUME macro 
to resume the sus-
pended tesk, which 
tries again to 0b-
tain the CML lock. 

ExtIIndecI Description Module 

5 (continued) 

Lock nM)de ~ . Task mode SRBmode 
requested 

Cross- Calli the STOP/RE- Same 81 above 
memory- SET service routine 
services (lEAVESRT)at 

entry point 
IEAVSUSF to save 
the requastor'. 
Itatus. IEAVESRT 
saves the task's 
status in the I HSA, 
TCB, and XSB. 

Unless IEAVESLK is saving status for a task that requested the 
LOCAL lock, It suspends the lock requestor on tha 
appropriate lock's suspend quaue. To do so, lEA VESLK places 
either the locally locked ASCB address (for a talk requesting a 
crou-memory-servlcas lock), the SRB (for a task requesting 
the CML lock), or the SSRB (for an SRB) on the suspend 
queue. I EAVESLK then gives control to the dispatcher at 
entry point IEAVDSPC. 
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Diagram SUP-34. Suspend Lock Manager Processing (lEA VESLK) (part 7 of 10) 

From SET LOCK 
macro to release 
a suspend·type 
lock Process Input Output 

Release of Suspend • type Lock 

6 Test for a hierachy violation. 

e Hierarchy violation, 

7 Determine if the processor 
holds the lock, 

e If the lock is held by this pro
cessor, continue at the next 
Itep, 

elf the lock II held by another 
proc:eaor 

• If the lock Is not held 
• If the caller requested that a 

CML ·Or local lock that It does 
not hold be released 

.... I1~=~~~::J Owned 
,.--------"J 

Completion code 

X '013' 

Register 15 

reason code 

Lock 

o o 

Regllter 13 

Code 8 - Held by 
another 
proceaor 

Register 13 

I Code 4 - Not held 

Register 13 

Code 12 - Lock 
not the one held 
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Diagram SUP·34. Suspend Lock Manager Processing (lEA VESLK) (part 8 of 10) 

Extended Description 

6 The lock manager tests for a hierarchy violation. 
There are two violations that can occur during a 

release. 
• The caller tries to release a local lock while holding 

a cross memory services lock. 
• The caller tries to release one of the cross memory 

services locks while holding all of them. 

If one of these occurs, IEAVESLK abnormally terminates 
the caller with an X'073' completion code. 

7 If this processor does not hold the lock, I EAVESLK 
returns to the caller with a return code in register 

13. If no processor holds the lock, the return code is 
4. If another processor owns the lock, the return 
code is 8. If the caller requested that a CML or local 
lock that the caller does not hold be released, the 
retu rn code is 12. 

If this processor owns the lock, the lock manager re
leases it by setting the lockword to zeros. 

Module Labal 
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Make the suspended routines 
dispatchable. 

• For LOCAL or CML lock SUI-

pension, reschedule the lUI-
pended SRB (s). 

• For CMS lock luspension, 
dequeue ell the suspended 
elements. 

SSRB - 5chedulelocallv. 

ASCB - Indicate that the task is 
ready to run. 

Indicate that the processor 
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lock(s). 
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Diagram SUP-34. Suspeod Lock Manager ProceSsing (lEA VESLK) (Part 10 of 10) 

8 When relaali", a local lock on whic:h no CML re
questor SlUlpaneled, IEAVESLK: 

• Oequeues the first .uspefaded SRS on the lock', .ua
pend queue. 

• Stores the ready·to-run 10 In thelockword 
IASCBLOCK). 

• Seu the SRSHLHI field to indicate that the unit of 
work holds the LOCAL lock. 

• Seu the locellock field IPSALOCAU to zero. 
• Schedules the SRB • 

If a CML requestor II suspended on the local lock, 
IEAVESLK: 
• Sat. the lockword IASCBLOCK) to zero. 
• Sets the locel-Iock-held flag IPSACCLHSI to zero. 
• Seu the locellock field (PSALOCAL) to zero. 
• Oequeues and reschedules every SRS on the lock', 

IUspend queue • 

For CI'Oll memory services lockl, ! lEA VESLK dequ8Ues all 
of the ASCB. and SSRSs on the lock', suspend queue •. 
For each SRB released, lEA VESLK reschedules the SRS 
locally. 

For each ASCB daquaued, IEAVESLK calli the STOPIRESET 
routine (IEAVESRn to mark the talc dilpatc:hlble. (See 
the I EAVESRT dllJll"em for cletellll. 

9 I EAVESLK updates the PSACLHS field to show th8t 
the proc:IIIIOr no longer holds the released locks, and 

returns to the caller with. 0 in regilter 13. 

Lock recovery processing is described In the dlagrem 
"Suspend Lock Manager Repair Router (lEAVESLR)" . 
The FR", routine for suspend lock manager, IEAVLKRR, 
is an entry point within IEAVESLR. 
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\ 4 Pseudo SOWA 
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Process 
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I Bit string 
Indicating locks L>1 Ensure that the current locks 
held held string agrees with the 

SLA 
contents of the suspend 
lockwords. 

CMSSMFLK 
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CMSEDLK 
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Diagram SUP-3S. Suspend Lock Repair Routine (lEA VESLR) (part 2 of 2) 

Extandad Description 

The suspend lock repair routine correlates the current locks 
held string to the suspend lockwords with the assumption 
that e double error has not occurred (j .e., the lockword and the 
current locks held string are not both Invalid), and assures 
that a valid current locks hald string, when matched against 
the lockwords, doas exist. If an invalid state is detectad, the 
suspand lock repair routine either altars the current locks 
held string or corrects the lockword, depending on the de
tected state. In extreme cases. the routine steals a lock or 
locks in order to allow the system to continue. If either a 
OAT error occurs while a eMS lock owner Is suspended, or a 
restart Interrupt occur. while a eMS lock owner is suspended 
and the SYStem Is in a wait situation (unless the lock owner is 
suspended on a CMS suspend queue as a result of an uncon
ditional obtain request for all eMS locks), the routine steals 
all CMS locks owned by the lock owner. In certeln cases, a 
lock will not be corrected even though an Invalid value may 
be in the lock. In this case, rather than stealing a resource 
away from a possible owner, the lock Is made unavailable 
for use until all CPUs involved are waiting on the lockword • 
At this time, depressing the restart key Is an appropriate 
action which enables this routine to claar the unavailable' 
lock. 

The suspend lock repair routine logs repair in the VRA 
portion of the pseudo SOWA. If an invalid state is 
detected and the lockword Is modified, the pseudo SOWA 
"rea is provided by the caller. 
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Diagram SUP·36. Suspend Lock Manager FRR Routine (lEA VESLR) (Part 1 of 4) 
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Diagram SUP·36. Suspend Lock Manager FRR Routine (lEA VESLR) (Put 1 of 4) 

Extended Description 

IEAVESLR contains tha suspend lock manager FRR 
routina and the suspend lock repair routine. 

The suspend lock manager (t EAVESLK) places the suspend 
,lock manager FRR (lEAVL.KRR) on the FRR steck • 

1 I EAVL.KR R establishes module addrellBbility and 
establishes addressablllty to SDWA and VRA. 

Modulo Labol 

2 IEAVL.KRR logs information in the SDWA and VRA. IEAVESLR LOCKFRR 
It use. lock recovery routine recording area (RRRA) 

to communicate to the FRR routine the type of processing 
being performed. The RRRA is logged in the VRA for 
debugging information. IEAVESLK indicates (via the 
SETRP macro) to record the logged information. 
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Input 

PSA 

PSALKJW (+ local lock journal queue) 

PSALKJW2 CMSlock journel queue) 

ASCB 

ASCBLSQH (local lock 8uspend queue) 

CMsFRSQH 

• suspend'CJleue 
header for the 
'flrst CMS lock 

CMSSQH 

PSA 

suspend queue 
header for the 
general CMS 
lock 

PSATOLO 

PSASUPER 

·SLA 

CMSSMF 

CMSEQOQ 

CMS 

Process 

3 If the lock manager was releasing 
e ao .. memory services or local 
lock when the error occurred, re
schedule or reset the work on the 
lock's suspend queue or journal 
queue. 

4 Determine if the system Is in 
a known state. 

• If so, request percoletion. 

• If not, request retry to the 
dispatcher. 

IEAVESCO 

SCHEDULE 
routine 

RTM 

Output 

ASCB 

ASCBLOCK 

ASCBTCBS 

ASCBRCMS 
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Diagram SUP-36. Suspend Lock Manager FRR Routine (lEA VESLR) (part 4 of 4)' 

Extended Description 

3 IEAVESLK was releasing LOCAL or CML lock at the 
tima of the error, I EAVKLRR reschadules all of tha 

suspended SRBs on the local journal queua or the ASCB 
lock suspend queue . 

If IEAVESLK was releasing a CML lock at the time of the 
error.IEAVKLRR resets each ASCB and raschedules each 
SRB suspended on the cM'S lock luspend queue or the CMS 
journal quaue. 

4 IEAVKLRR determines if the system is in a known 
state (SRB mode, task mode. or supervisor system 

mode) by checking the LCCASRBM bit, the PSATOLD 
field, and the PSASUPER bits. If the system is in a known 
state, I EAVKLRR Issues a SETRP mecro to request perco
lation to the next FRR. If the system II in an unknown 
state,lEAVKLRR Issues a SETRP requesting retry at entry 
point IEAODS In tha dispatcher . 

Module Label 
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Diagram SUP-37. Super FRR (lEA VESPa) (Part 1 of 4) 

. Input 

FromRTMto 
recowr a supervilOr 
control routine 

1 Determine whether thll il a 
recursive entry. 

Yel 

2 Call the system trace recovery 
routine •. 

3 Route control to the appropriate 
recovery lUbroutine. 

a) Dispatcher recowry. 

b) Interruption handler 
recovery. . 

IEAVERTN 

4 Terminate the address 
spaca If an oddrell spaca 
termination was requested. 

Terminate the telk If a tesk 
termination wal requested • 

5 Record the error information 
InSDWA • 

Via 

Step 7 

IEAVEDSR 

Dispatcher 
"recovery 

Appropriate 

IHFRR 

MEMTERM 

Output 

SDWA 

SDWARTYA ~ 

Appropriate 
FLiH 
recovery 
routine 

Completion code 

I X '07C' 

Reeson code 

I X'OO' 

Completion code 

I X'07C' 

Reason code 

X'OO' 
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Diagram SUP-37. Super FRR (lEA VESPR) (Part 2 of 4) 
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Extended Description 

The super FAA determines the routines processing when an 
error occurred. routes control to that routlne's recovery 
routine (if one existsl and performs action. based on return 
information. 

1 The super FAA checks for a recursive entry. Control 
goas to step 7 for recursive entrias; otherwise, process

ing continues. If a OAT error occurred, super FAA requests 
an address space termination (see step 4). 

2 The system traco recovery routine is called to allow 
clean up and recovery of system trace fields. 

2 The super FAA uses SETRP to Indicate a ratry address 
to one of the FLiH recovery routines. Aftar super 

FAA returns to ATM. ATM routes control to the specified 
ratry address. The recovery routines that protect the dis· 
patcher and the Interruption handler are: .... 

\0 • Dispatcher -IEAVEOSA 
~ • ATM - IEAVTATF 
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• SVC IH - IEAVESVA 
• 1/0 IH -IEAVEIOA 
• ExternallH -IEAVEE1R. IEAVEE2R. and IEAVEE3R 
• Machine check IH - IGFPMSUP 
• Program chuck IH -IEAVEPCA 
• Aestart IH - IEAVERER 

4 The super FRR. after receiving control back from the 
recovery routine, will terminate the address space or 

the task, al requested by the dispatcher FRR or as in 
step 7. The MEMTERM or ABTERM completion code Is 
X '07C' and the reason code is zero. 

5 The super FAA records error information In the 
SDWA lay.tern diagnostic work areal. 

Module 

IEAVESPA 

Label 
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Input Process 

6 Purge the translation lookaside buffen 
tissue PTLO). 

7 Procell the recursion. 
• 1It recursion 

- Clear the indicaton • 

Return 
toRTM 

- Requolt an eddr8l1 spaca 
termination • •• "Tostep4 

• 2nd recunlon 
- Terminate the IYstem with . 

I X'01C" wait ltata code. 

Termination 
Routine 

Output 

Console ~eaage 

IEA967W 
'UnlUcceaful 
rec:overy Itlllmpt by 
IUpervilor control', 
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Diagram SUP-37 , Super FRR (lEA VESPR) (Part 4 of 4) 

Extendlld Description Module 

6 The super FRR purges the translation lookaslde 
buffers via a PTLB (purge translation lookaalde buffers) 
instruction. Control retLirns to RTM when the PTLB opere
tion completes, RTM will retry to the appropriate F LI H or 
dispatcher retry routine whose address was put into the SDWA 
retry field, SDWARTY A. . 

7 For one recursion, the super FRR terminates the home 
address space In which the error occurred. If a second IGFPTERM 

recursion occurs durillQ super FRR prOC8lliIlQ, the system 
will be terminated. System termination prints an IEA967W 
message at the console: 'Un~dul recovery attempt bV 
supervisor control'. The super FRR issue. a system wait 
Itate code of X'OIC', 
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Diagram SUP-38. STOP/RESET Service Routine (lEA VESRT) (Part 1 of 22) 

Input 

Register 1 

~-~ 
Word 1 t output area 

'" flags \ 

\ 

Word 2 number of normal stack FRR 
entries not to be copied 

t Suspend values of cross memory 
Word 3 control registers 3 and 4 

(0, If current value) 

Word 4 t suspend value of registers 

Word 5 t suspend value of PSW 

CUTPUTAREA 

From disabled routines to 
suspend e task or SRB ",P,owu 

Entry point IEAVSUSC 

1 Save the caller's registers. 

2 Establish a recovery environment. 
.. 

3 Save the processor timer value, 
" unless the caller has already 

done so, 

... - 4 If a caller has specified that a 
-v number of FRR entries are not 

to be copied and the current 
stack is not the normal stack, 

... 
5 If the suspend PSW Is not 

--v 
enabled for I/O and external 
Interrupts. 

Output 

PSA 

~ I PSACPUT I 

ABEND x'059' 
r reason code X'1S' 

ABEND X,059' 
r reason code X'O' 
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Diagram SUP-38. STOP/RESET Service Routine (lEA VESRT) (Part 1 of ll) 

Extended Description 

IEAVESRT performs on.e of two functions. It either seves 
status and suspends a task or SRB, or restores status and 
makes a suspended task or SRB redispatchable. Suspend 
processing Is described in steps 1·25. Reset processing Is 
described in steps 26·28. 

IEAVESRT has two entry points: 

IEAVSUSC - Used to suspend a task or SRB 

IEAVRSTC - Used to reset a task or SRB 

Input to IEAVESRT Is shown in the Input section of the 
diagram opposite each entry point. 

IEAVESRT contains two recovery routines: 

STOPFRR - The FRR entry point for recovery 
for Suspend processing 

RESETFRR - The FRR entry point for recovery 
for Reset processing 

1 I EAVESRT saves the caller's registers in the seve 
area pOinted to by register 13. 

2 IEAVESRT esteblishes STOPFRR as the recovery 
routine for suspend processing. For more 

Information, see "Recovery for Suspend Processing" 
at the end of this extended description. 

3 Unless the processor timer is damaged, IEAVESRT 
records the processor time in the PSA, unless 

the caller has already done so. 

4 If the caller has specified a number of FRR entries 
not to be copied to the normal stack, and the 

current stack is not the normal stack, then the caller 
Is abnormally terminated with a completion code of 
X'059' and a reason code of X'18'. 

5 If the PfiN'I at the time of the suspend request is not 
enabled for external and 1/0 interrupts, IEAVESRT 

issues ABEND X'059' with reason code O. 

Module Label 

IEAVESRT IEAVSUSC 



~ Diagram SUP-38. STOP/RESET SerVice Routine (lEA VESRT) (Put 3 of 22) 
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Input 

LCCA 

ILCCASRBM I 
PSA 

I I PSATOLD (f old TCBI 
PSA 

I PSAAOLD I 
Stop Input parameter list 

Word 1 1 OUtput area 

flags 
Word 2 

numbar of normal stack FRR 
entries not to be copied 

4suspend values of cross memo,", 
Word 3 control registers 3 and 4 

(0, if current value) 

Word 4 
, suspend value of registers 

Word 5 • suspend value of PSW 

"OUTPUT AREA 

ILCCAPVAD Itranslatlon exception addrell) 

LCCA 

I LCCASRXM lsave area) ~ 
PSA 

PSAAOLD 

PSALOCAL ( t address spece 
whose local lock Is heidI 

Process 9 .. 6 Determine whether an 
" unlocked task. a locked 

task, or an SRB Is being 
suspended. 

• To .susp~nd an unlocked 
task, continue at the 
next step. 

• To suspend a locked task 

• To suspend an SRB 

Suspending an unlocked task 

7 Establish addressabllity to 
the home address space 
of the TCB being suspended. 

8 Sava the statuI required 
to resume the task. 

9 Suspend the task. 

.... 
1 0 Clean up and return. 

From 
step 6 .. 

• Suspending a locked task 

" 11 Establish Bddressabilltv to the 
r---V home address space. thel\ 

calculate job step timing. 

12 Establish addressabilitv to the 
address space whose 
local lock is held. 

6 

Output 

TCB being IUIpInded 

TCBRBP ~ 
TCBGRS (raglster save areal 

" 
Colt'inue at r 

TCBXSB 
) 

.-
• step 11 

I I fRB 
~ Continue at 

~ .. step 19 RBTRAN hranslatlon axceptlon eddrell) 

\ RBOPSW (old PSWI 

XSB 

XSBXMCRS (control reilisten 3 and 41 

RB .. 
r--v RBWCF (walt count! 

ASCB 

Return 
~ 

to 

C 
ASCBTCBS Icount of ready TCB, 

caller In addressspacel 

ASCBSWCT (short wait count! r-v' 

L..r\ ASCBEWST Ctime-of-day when 
I·stream Is switched away 
from this address space) 

OUTPUT 

IEAVEJST t TCB .. 
Job step 

t RS 
liming 
routine 0 
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Diagram SUP·38. STOP/RESEf Service Routine (lEA VESRT) (part 4 of 22) 

Extended Dascrlptlon 

6 If tha processor II In task moda and tha task baing 
suspanded holdl the LOCAL or CML lock, proc .... 

Ing continues at stop 9. If the proclllSOr is in task mode 
but neithar of these locks is held, processing continues at 
tha naxt stap. If the processor Is In SRB moda, process· 
ing continues at step 18. 

Suspending an Unlocked Task 

7 I EAVESRT issues a CMSET SET macro to make 
the home address space of the TCB baing suspended 

tha primary addrell space. 

If the current RB hal a non-zero walt count (RBWCF), 
I EAVESRT abendl the caller with a completion coda of 
X'OSS' reason code X'OC'. Thlllndicates a request to stop 
an unlocked task that is already stopped. 

8 I EAVeSRT saves tha currant status In tha TCB 
baing suspended and In Its associated XSB and RB. 

The stetus saved Includes: 

• Croll memory control reglstars. 3 and 4. 
• Genaral purpose registers. 
• The PSW at the tima of the IUspend request. 
• The translation excaption address (TEA). When the IUS

pend request is not the result of a page fault, the TEA 
(the LCCAPVAD field) is zero. 

To suspend the task, IEAVESRT set the walt count' 
in the current RB (RBWCF) to one and subtracts 

one from the count of ready TCBs in tha home address 
spaca (ASCBTCBS). 

If the count of TCBs requiring tha local lock (ASCBTCBL) 
Is zero.· I EAVESRT takas a tlma stamp In ASCBEWST, and 
Increases the current short walt count (ASCBSWCT) by one. 

Modula Label 

IEAVESRT UNLKTCB 

Extended Dascriptlon 

10 IEAVESRT restores the callar's cross memory 
state, deletes the FRR, loads the 3 words of the 

output area with values shown on tha output section 
of tha diagram (the valua of the TCB, the value of RB 
and zero, respectlvaly), and return to callar. 

Suspending a Locked Talk 

11 IEAVESRT issuas a CMSET SET macro to make the 
home address space the primary address space. 

IEAVESRT calls the job step timing module (lEAVEJST) 
to calculate elapsed job step time. 

12 IEAVESRT issues a CMSET SET macro to make 
the address space whose local lock is held the primary 

addr811 space. 

Module Label 

IEAVESRT LOCKTCB a .... 
H 
~ 
:z 
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Input Process 

13 If-the task has an active vector 
environment, save vector status. 

: Output 

STCB 

STCBVAFN 

STCBVSSA 

I) 
~ , VSSA 

VSSAVAC 

VSSAVMR 

VSSAVSR 

VSSAVREG 

Control Register 0 
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Diagram SUP-38. STOP/RESET Service Routine (lEAVESRT) 

Extended Description 

13 If the task has an active vector environment, 
IEAVESRTwill: 

• Store the vector activity count in the VSSAVAC. 
• Save the vector registers in the task's VSSA. 
• Place a X'20' value in STCBVAFN to indicate the 

vector registers are in the VSSA. 
• Set bit 14 in control register 0 to zero to prevent 

execution of vector instructions . 

Module 

(Part 6 of 22) 

Label 

a 
of! 



en 
c: 
"'V 
I 

N ..... 
N 

3: 
< en , 
~ 
en 
r
r-

en 
r:: 

" CD , 
< .... 
1/1 
o , 
(") 
o 
:::J .... , 
o .... 

r
oo( 
N 
00 
I .... ..... 

<7' 
\II 
I 

o 

(") 
o 
~ , .... 
Ie 
~ 
rio 

1-1 
til' 
3: 

(") 
o , 
" 
.... 
\C 
00 ..... 

Diagram SUP-3S. STOP/RESET Senice Routine (lEA VESRT) (part 7 or 22) 

Input Process 9 
Stop Input paremeter list 

-'" 
Word 1 t output area 14 Save the statUI Information 

required to resume the task. 
lIags 

Word 2 number of normal stack FRR 
entries not to be copied 

f Suspend wlu81 of croa memory 
Word 3 control regllten 3 and 4 

10. If current wlua) 

Word 4 ~ suspend wlue of registers 

WordS It suspend wlue of PSW 

, OUTPUT AREA 

Floating point 
LCCA I LCCAPVAD I 

ragisters 

I I 
PSA 

P5ATNEW 

PSATOLD 

PSALOCAL 1+ local lock holder) 

PSACLHS Icurrent locks held string) 

PSACSTK It current FRR 'laCk) 

PSANSTK It normal FRR .laCk) 

PSACPUT Iproceaor timer value) 

PSANSS (enabled. unlocked talk has FRR) 

PSASTKE (PCLINK steck header) 

TOE 15 Establish Bddressiblllty to the 

I I home address space. TQEVAL 

6 

Output 
ASCB of the addrea 
space whosa local lock II held 

ASCBHLHI 

ASCBASXB 

r'\..ASXB ASCBCMLH 

,--- ASXBIHSA I 
~ IHSA 

IHSACPUT (proceuor timer value) 

IHSANTCB IPSAANEW at time of Interrupt) 

IHSACPSW IClurent PSW VIII .... ) 

IHSAFPRS Ifloatlng point registers O. 2. 4. 6) 

IHSAGPRS Ige~1 purpore registers) 

I IHSAXSB 

IHSANSS lenabled. unlockad talk hel FRRI) 

IHSAFSSA IFRR steck seve araa) 

\XSB 

XSBSMCRS leontrol reglsterl3 end 4) 

XSBXLAS I t ASCB) 

XSBSTKE 1+ PCLINKstack) 

TCB 

~~~" TCBXLAS ( + ASCa holding CML lock) 

TCSLLH Hocallock held flagl 

RS 

RBRTRAN llranllatlon axeaptlon address) 

OUTPUT AREA 

+ Tca 

+ RB 

t locked ASCB 
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Diagram SUP-38. STOP/RESET Service Routine (IEAVESRT) (Part 8 of 22) 

Extended Description Module Label 

14 IEAVESRT saves the following status Information in IEAVESRT LOCKTCB 
the locked address spaCl's IHSA and the XSB chained 

from It. 

• Cross memory control registers 3 and 4 in the XSB 
• The PCLINK stack header in the XSB 
• The address of the locked ASCB In the I HSA's XSB 

and TCB 
• Current floating point registers 0, 2, 4, and 6 in the IHSA 
• General purpose registers and the PSW at the time of the 

suspend request in the IHSA 
• The processor timer value In the IHSA 
• The entire normal FRR stack in the IHSA, or If the caller 

has specified a number of FRR entries not to be copied, 
saves the normal FRR stack minus the specified number 
of FRR entries. 

• The vaiue of the enabled, unlocked task FRR flag in the 
IHSA 

• The current and old TCB addrdSSls in the I HSA 
• The LOCAL- or CML-Iock-held indicator in the ASCB, 

and the local-lock-held indicator in the TCB 
• The TCB address in the ASCB 

IEAVESRT also stores a pointer to the TCB, a pointer 
to the RB, and a pointer to the locked ASCB into the 
output area. These values are returned to the caller at 
exit. 

15 If the primary address space Is not the home address 
space,lEAVESRT issues the CMSET SET macro. 

to make the home address the primary address space. 

o 
-h 

H 
~ 
:z 
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Input Process 9 
LCCA 16 Suspend the tesk. 

I LCCASRXM (save area) I 
--

Stop Input parameter list 

Word 1 t output area ~ 
flags 17 Reset the processor's state. 

Word 2 
number of normal stack FRR 
entries not to be copied 

Word 3 
~"Suspend values of cross memory 

control registers 3 and 4 ~ 18 Clean up and return. 

(0, if current value) 
From 

Word 4 t suspend value of registers step 6 .. 
WordS t suspend value of PSW Suspending an SRB 

\.. OUTPUT AREA 
19 Obtain storage for a .. 

suspended SAB and XSB . 

6 
PSA 

PSALOCAL(t local lock holder) 

PSACLHS (current locks held string) 

PSACSTK ( + current FRA stack) 

PSANSTK ( • normal FRR stack) 

PSACPUT (processor timer value): 

PSASTKE (stack control word) 

PSATIME (SRB time limit) 

Output 

" ASCB of the locked address space .. 
ASCBCPUS 

ASCBLOCK 

ASCBTCBS 

" PSA fields that are set to zero 

" 
PSATNEW 

.. Return PSATOLD 

to .. 
caller PSALOCAL 

PSACMSLI (cross memory services lock flag) 

PSALCLLI (local lock flag) 

PSANSS 

PSASTKE (stack control word) 
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Diagram SUP-38. STOP/RESET Senice Routine (lEA VESRT) (part 10 of 22) 

Extended ~ptIon 

16 To suspend the task,IEAVESRT: 

• Putt the suspend 10 Into the ASCS lockword 
• Subtt'aCtI one from the count of reactv TCBlln the 

suspended talk'. home ASCS 
• Subtractl one from the count of IICtIYa procestOI"s 

In task mode 

If the count of TCS's requiring the local 
lock CASCBTCBU i, zero, IEAVESRT takas a tima 
stamp Cvia the STCK instruction I in ASCBEWST, 
and increases the currant short _It count IASCBWCTI 
by one. 

17 "To reset the procassor',stata,IEAVESRT sets to 
zero tha flalds shown In the output sactlon of the 

dlagram_ 

Module Label 

IEAVESRT LOCKASCB 

18 IEAVESRT restores the caller', CRIll memory ltetus, IEAVESRT USERMOOE 
daletas the FRR, Ind ""rns to the caller • 

Suspending In SRB 

19 ilEAVESRT I_a GET8SRS macro toobtalnltona- IEAVESRT SRBSPNO 
for an SSRS and XSS In which to IIIV8 status. 
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Input Process C? 
Stop Input paremeter list 

Word 1 1 output erea ;> 20 Do job step timing. 

flegs 
Word 2 

number of normal stack FRR 
entries not to be copied 

" 
4suspend values of cross memo,"" 

) 21 Save the status Information 
required to resume the SRB. 

Word 3 control registers 3 and 4 
(O,lf current value) 

Word 4 t suspend value of registers 

Word 5 t suspend value of PSW 

"OUTPUT AREA 

0 LCCA Floating Point Registers 

I I I I LCCAPVAD 

PSA 

PSALOCAL 

PSACLHS 

PSACSTK 

PSANSTK 

PSACPUT 

Output 
IEAVEJST 

... .. Job step 
SAB 

timing SRBASCB (,ASCB) 
routine 

SRBFLC (SAB-In-low-storage flag) 

-'" SRBFLGS 

r 
SRSLLHLD (local lock held flag) 

SSRBFPAS (floating pclnt regllten) 

SSRBTRAN brantlatlon exception address) 

SSRSGPAS (reg/Iter aeva araa) 

SSRBCPSW (current PSW) 

SSRBCPUT (proceaor timer value) 

SSRBTIME (SAB tlmavalua) 

SSRBXSB 

( SSRBFSSA (FRR "" ........ 1 

XSS 

XSBXMCRS (control reglltan 3 and 4) 

XSBXLAS (t ASCS holding CML lock) 

XSSSTKE (PCLlNK Ittick Infotmatlon) 

ASCS 

ASCBCM LH (. ASCS luspended holding 
thlt ASCS'I local lock) 
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Diagram SUP-38. STOP/RESET Service Routine (lEA VESRT) (Part 12 of 22) 

Extended Description 

20 Call job step timing module IIEAVEJST) to 
calculate elapsed job step timing. 

21 IEAVESRT laves the following Itatullnformatlon: 

• Cross memory control reglstars 3 and 4 In tha XSB 
• Tha PSW at the time of tho IUlpend request In tha XSB 
• The PCLINK Itack h88der In the XSB 
• The addre .. 'of the ASeB holding the locellock In tho 

XSB 
• The current floating point reg liters In the SSRB 
• Generel pUrpoIe regllters and tha PSW at tha tlma of 

the suspend request In the SSRB 
• The adjusted processor timer and SRB time values in 

the SSRB 
• The entire normal FRR stack in the SSRB. or, if the 

caller has specified a number of FRR entries not to 
be copied lentry point IEAVSUSF), saves the normal 
stack minus the specified number of FRR entries . 

• The CPU affinity information in the SRB 
• The address of the home ASCB in the SRB 
• The translation exception address in the SSRB 

Module 

• The LOCAL- and CMS-Iock-held indicators In the SRB 
and ASCB 

Label 

H 
m 
3: 
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Process 

22 Suspend tha SRB. 

23 R_1It tha proceuor'l 
data. 

24 Clean up and return. 

Retum toea". 

Output 

ASCB 

ASCBSCNT (no. of IUIPIf1ded SRBaI 

ASCBLOCK(~~rol 

PSA 

PSASTKE 

PSACLHS 

PSALOCAL" 

LCCA 

LCCASRBM 1 SRB mode 

LCCAGSAB I IndJcatcn 

OUTPUT AREA 

t SSRB 

III 

f lockad ASCB 
(0 if not locked) 
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Diagram SUP·38. STOP/RESET Service Routine (lEA VESRT) (Part 16 of 22) 

Extended Description Module Label 

25 IEAVESAT resets SSRBs,Iocked tasks, and unlocked IEAVESAT ASETCOMM 
tasks in different ways. Step 26 describes how an 

unlocked task is reset, step 27 a locked task, and step 28 
an SSAB. The Input perameter list points to the output 
area filled in by IEAVESAT when this unit of work was 
stopped. 

If the reset type code (in the input parameter list) is not 
a zero (unconditlonall, or a four (conditional!, or Is an 
eight (page I/O error reset request), then the following 
reset error processing takes place: 

• IEAVESAT establishes IEAVSCHF as the recovery 
routine for error processing designed to terminate 
the suspended SAB or TCB. 

• If the caller Is in secondary address mode, or if 
the reset ASCB lin the output area) Is not the 
home ASCB, IEAVESAT establishes primary 
addressablllty to the reset address space. 
IEAVESAT obtains and Initializes an SSRB to 
represent an SRB raset request. IEAVESRT 
schedules the SAB, deletes recovery and 
returns to the caller. (The SRB entry 
point is IEAVSABR In module IEAVESRT.I 
Otherwise. if the local lock Is held or if it 
cannot be obtained, IEAVESAT issues 
a CALLRTM TVPE=STERM to 
terminate the suspended SRB or TCB. 

If the local lock was obtained, I EAVESRT 
releases it, deletes recovery, and returns 
control to the caller. 

The STEAM completion code is the reset 
type code (in the parameter IIstl except for 
the page I/O error case for which the 
completion code Is set to X'OS', 
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Input 

Input pa;"ameter list 

t output area ~ OUTPUT AREA __ 

Reset type code 1 TCB 

t RS f register update 
information or 0 1\ 

, ASCS 

mask 

registers 

PSW 

TCB 

TCBXLAS 

TCBLLH 

TCBFLGS4 

Process 9 
.. 

r--v 26 Relat an unlocked ta.k 
by ISlulng a RESUME 
macro. 

•• "om 
to caller 

27 Reset a locked task by: 
....... ...... 

IEAVEMSA 
1 ) Adding the locked I ..... ..... 

to the true ready queue. 

~ 2) Notifying the dispatcher 
that work is ready. 

IEAVEMSS 
... .. 
.... .. Memory 

swItch 

Return 
to caller 

6 

,Output 

.. Regllter 16 
-y 

0, If telk II resumed 1 
4, If talk cannot be resumed 

TCB Ragluer 7 

TCBX LAS f f ASCB f ASCB 

I 
holding CML lock) OR holding 

local lock 

TCBCMLR fraady-
ASCB to·run flag) 

ASCBLOCK 

ASCBTCBS 
ASCB 

ASCBLOCK lJockwordl 

ASCBTCBS 

IHSA 

IHSAGPRS 

IHSACPSW 
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Diagram SUP-38. STOP/RESET Service Routine (lEAVESRT) (Part 18 of 22) 

Extended Dn:rlptJon 

26 To reset en unlocked task, IEAVESRT: 

• Establishes addntuability to the Input ASCB hhe task'i 
home address space' 

• Depending on the Input code In register 8, Issues either 
a conditional or an unconditional asynchronoul RESUME 
macro 

• If the conditional RESUME macro falll, sets II return code 
of 4; otherwise, setl a return code of zero 

• Returns to the caller 

Module L ..... 

IEAVESRT NOLKTCB 

27 If the tesk Is not locked CTCBLLH II zero' but the IEAVESRT RSETCB 
caller's Input Indicated locked, IEAVESRT abendl 

the caller with II completion code of X'059' and e reason 
code of X'10'. Otherwise, to relllt a task that holds the 
CML or LOCAL lock, IEAVESRT: . 

• Establishes eddressabillty to the input ASCB 
• Establishes RESETFRR al the recovery routine 

for reset proc:asslng 
• If the lock held by the talk does not contain the suspend 

10, ebends the caller with a completion code of X'059' 
and a reason code of X'14' 

• If the caller requests, update the resume regilters and/or 
PSW with the values lupplied by the caller. 

• I f the TCB Is dlspatchable, I EAV ESRT Incr88111S the 
count of ready-tOorun TCBs (ASCBTCBS) by one 

• If the task holdl the LOCAL lock, replaces the suspend 
10 in the ASCB lockword with an Interrupt 10 

• . If the task holds the CML lock. replac:es the suspend IEAVESRT RSETCML 
10 in the CML-Ioc:tecl ASCD with a ready-to-run 10. 
and sets the ready-ta-run flag in the TeD, calls Memory 
Switch to add the locked ASCD to the true ready queue. 

• Calls the memory switch module (lEAVEMS5, to I~AVESRT RSETMEMS 
notify the dispatcher that work Is ready 

• OeletBS the FRR 
• Returns to the caller 
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Input parameter list 

t output area r-:... OUTPUT AR EA 
t SSRB 

It orO , 
t ASCB 

Register update 
~ Information 

mask 

registen 

PSW 

Process 

28 Reset ~ SSRB by: 

Adding the locked ASCB 
to the true ready queue. 

Sc:hedulfng the SSRB. .... r-'-'-=4 

Return 
to caller 

XSBXLAS ct ASCB holdl", CML lock) 
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Diagram SUP-38. STOP/RESET Service Routine (IEAVESRT) (Part 20 of 22) 

Extended Description 

28 To reset an SSRB: 

• If requested. update the resume ragistars and'PSW 
lin SSRBGPRS and SSRBCPSWI. 

• If the SSRB holds a CML or LOCAL lock, lEA VESRT 
replaces the suspend m in the locked ASCB's 
lockword with a ready-to-run m and adds the locked 
ASCB to the true ready queue. 

• lEA VESRT schedules the SSRB. 
RecovOfY for Suspend Proc:eaing 
When an error occurs while I EAVESRT is suspending a 
task or SRB. RTM gives control to STOPFRR, and entry 
point within IEAVESRT. STOPFRR records the error 
in the SOWA and records the FRR parameter area, the 
caller's ASIO, the PSATOlO value, the caller's return 
address and the stop input parameter lisl in the SOW A's 
variable recording area. If a recursive or OAT error has 
occurred, or if the STOPFRR was anlered as a global 
resource manager ISOWAGlBlls 1), STOPFRR 
requests percolation end returns to RTM. If IEAVESRT 
has finished procassing the request Ibolh the PSATOlO 
field end the lCCASRBM bits are zerol, STOPFRR 
requests that RTM retry at label SFRRETRV, There 
I EAV ESRT restores the caller's registers and returns to 
the caller. In all other cases, STOPFRR's actions 
depend on whether IEAVESRT was suspending an 
unlocked task, a locked task, or an SRB, and where 
processing the error occurred. 

If the PSATOlO field is nonzero, the local lock flag In 
the PSAClHS field I, zero, and the TCBllH flag hes 
not yet been set, IEAVESRT wal suspending an 
unlocked task. STOPFRR determlnes'whether 
IEAVESRT altered the TCB'I stetus. 
• If the statuI hal not baen altered hhe RB walt count 

II zero), STOPFRR requests II retry at labal SFRRETAB. 
There IEAVESAT restore. the Clliler', regllten and 
terminates the caller with X '059' abend and 
reason code X 'OS'. 

• If TCB Itatul hOI been changed, STOPFRR rasat. the 
RB welt count to zero and adeIlonl to the count o • 
ready TCS. CASCBTCSS) belor. requBltlng II retry 
lit SFRAETAS. 

If IEAVESRT walautpandlng II locked tBlk when th, 
error occurred, STOPFAR determines wheth ... IEAVESRT 
l!tllred thll procellor'. lock Itetu., 

Module label 

IEAVESRT RSETSRB 

IEAVESRT STOPFRR 

Extended D_lptlon 

• If the lock Itatul hal not been changed Cboth the 
current TCS'slocaHock.nald flag, TCBllH, and the 
locked ASCS's hlghelt·lock-held field, ASCBHlHl, 
are zerol. STOPFRR requellsll rlltry at label SFRRETAS. 

• If the proC81sor's lock lIate has changed, STOPFRR: 
Putl the procellor ID In the locallockword Conly 
If TCBLlHa 11 
Restores the PSANSS flag from the locked IHSA 
Restores the PSASTKE and PSAlOCAl from the 
value IBVed In the locked IHSA's XSB 
Makes the PSAClHS field match the locked ASCB'I 
ASCSHlHI field, and clean the ASCSHlHI field. 
Add. one to the count 0' reedy TCBI IASCSTCBSI 
Requellill ratry at label SFRRETAB 

" IEAVESRT wal luspendlng an SAB ClCCASRBM-1), 
recovery processing dapandl on whether IEAVESRT"had 
c:fIanged the prDCBSIor status and/or the SRB'I IOCIII-Iock
held 'leld CSRSllHlO) • 
• If the procellor statuI hal not bean changed Cno SSRB 

"hal been obtalnedl, STOPFAR request, II retry 8t label 
SFRRETAS to aband the callar • 

• If the prOC81lor stitUI hal bean changed, but the 
SRBllHlO flllg hOI not yet bean IBt, STOPFRR: 

Restore. the PSASTKE 'rom tha value lavad In the 
XSSSTKE field 
Returns the SSRB/XSB to the SRS/SSAB pool 
RequBlIl a ratry at label SFRRETAB 

• "theSABllHlOflag hal been IBt,STOPFRR: 
Pull the procellDr's ID Into the lockword of the 
approprlat8 locked ASeB 
Sets In the PSAClHS field the bits that are set In the 
SRBHlHI field 
Aeltoras the PSASTKE from thll valuelllved In the 
XSBSTKE field 
Restores PSAlOCAL from tha XSS IXSBXlAS) 
Resets to zero the locked ASCBCMlH field of 
the ASC.B 
Returnl the SSRB/XSB to tha SSRB/XSB pool 
Requalilll ratry et lebel SFRRETAB 

Module libel 

IEAVESRT SRRTCBCM 

IEAVESRT SRRSRBM 

IEAVESRT SRRSABlH 
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Diagram SUP-38. STOP/RESET Semce Routine (lEA VESRT) (part 21 of 22) 

Input 

Register 0 SSRB 

f SSRB r 
Register 1 

~~ <;::J 

Parameter V" Reset input 
Area parameter list 
Address 

STOP OUTPUT 
~REA 

Entry Point: IEAVSRBR 
CReset SRB routine) 

29 If the reset request is not for 
a locked task or an SRB, 0b

tain home's local lock. 

30 Obtein the CPU'lock. 

31 Release all locks and free 
the SSRB storage. 

32 Delete the SR B recovery 
routine CFRR). 

33 Return to the caller. 

To caller 

Output 
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Diagram SUP-38. STOP/RESET Service Routine (IEAVESRT) (Part II of ll) 

Extended DascriptiDn 

29 (Continued) 

Recovery for Reset Processing 

When an error occurs while IEAVESRT is resetting a 
locked task. RTM gives control to RESETFRR. an 
entry point within IEAVESRT. RESETFRR records 
the error in the SOWA and records the FRR parameter 
area. the caller's ASIO. the PSATOLO value. the caller's 
return address. the reset Input paremeter list. and 
the stop output area in the SDWA's variable 
recording area. If a recursiva or OAT error has 
occurred. RESETFRR percolates the error. 
Otherwise. RESETFRR attempts to finish re-
setting the locked task as described in step 26. 
It then requests a retry at label RFRRETRY. where 
I EAV ESRT restores the caller's cross memory status 
and registers. and returns to the caller • 

Module Label 

IEAVESRT RESETFRR 

: Recovery for R_t Error Processing 
..... 

3 
ID ,.. 
:r o 
D-
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"'" o 
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ID 
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Col) 
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..... 

When an error occurs while IEAVESRT is processing an 
Invalid RESET requeSt. RTM gives control to IEAVSCHF. IEAVESRT IEAVSCHF 
an entry point within IEAVESRT. IEAVSCHF records 
the error in the SOWA and records the FRR parameter 
area. the caller's ASIO. the current tesk pointer 
(PSATOLO). and all the Input parameters in the SDWA's 
variable recording area (VRAI. If an SSRB pointer Is 
available in the FRR parameter aree (Indicating that a 
reset schedule was in progress) then I EAVSCH F records 
the entire SRB In the VRA and frees the SSRB. If the 

: CPU lock wes obtained by the SRB routine. I EAVSCH F 
records this Information In the VRA and frees the CPU 
lock. If the local lock was obtained by the SRB routine. 
IEAVSCHF records this information in the VRA and 
frees the local lock. 

The recovery routine then percolates to the next level of 
recovery. 

Extended DescrlptiDn 

30 Check the output area filled in by STOP. 
If the RB address Is zero (Indicating that an SRB 

is requested) or bit 0 of the TCB address is one 
(Indicating a locked TCB). then do not obteln home's 
local lock. 

31 Obtains the CPU lock to disable external and I/O 
interrupts. 

32 Releases the CPU lock and then the local lock . 
Converts the SRBID field to an SSRB ID and 

releases the SSRB storage. 

33 Deletes the FRR from the FRR stack. 

Module Label 

IEAVESRT JEAVSRBR 
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SUP-39t DYNAMIC Syc TABLE ENTRY INSTALLER (IEAYESTUJ 

IEAVESTU - MODULE DESCRIPTION 

DESCRIPTIVE NAME: DYNAMIC SVC TABLE UPDATE SERVICE 

FUNCTION: 
The SVC Dynamic Update Service Updates entries in the System 
SVC Table for "REPLACE/DELETE" requests. The old SVC Table 
Entry and other data about the update request is stored in the 
SVC Update Recording Table. It returns information from the 
SVC Table for "EXTRACT" requests. 

ENTRY POINT: IEAVESTU 

PURPOSE: Main entry point of the module. See Operation Section. 

LINKAGE: 
"SVCUPDTE" generates "BASSM" with register 1 
pointing to the parameter list 

CALLERS: 
(via SVCUPDTE macro interface) 

IEAVNP25. 
IEAVNPS5. 
IEAVNPST 
Any supervisor state/key zero routine 

INPUT: 
- An SVCUPDTE Parameter list 

with the address passed in Register 1. 

OUTPUT: 
REPLACE/DELETE requests: 

- SVC Table is updated. 
- SVC Update Recording Table is Updated. 

EXTRACT requests: 
- SVC Number is loaded into Register Zero. 

EXIT NORMAL: Return to caller 

EXIT ERROR: Return to caller 

ENTRY POINT: IEAVESTE 

PURPOSE: 
Secondary entry point to extract the entry-point address 
of an LPA-resident routine 

LINKAGE: BASSM with register 1 pointing to a parameter list 

CALLERS: 
IEAVNPS5 
IEAVNPST 

INPUT: - A Parameter area with the address passed in Register 1. 

OUTPUT: 
- Register 0 is loaded with the entry point address of 

the LPA routine. 

EXIT NORMAL: Return to caller 

EXIT ERROR: Return to caller 

ENTRY POINT: IEAVESTR 

PURPOSE: 
IEAVESTR is a Functional Recovery Routine (FRR) which 
provides recovery from errors incurred while: 

1. Attempting to update the SVC Table and the 
SVC Update Recording Table. 
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IEAVESTU - MODULE DESCRIPTION IConti ..... ecl) 

or 

2. Attempting to GETHAIN storage for a register 
savearea. 

LINKAGE: From Recovery Termination Manager 1 RTH) 

CALLERS: None 

INPUT: - Sea introductory comments to the FRR. 

OUTPUT: - SDHA as modified by SETRP macro. 

EXIT NORMAL: Return to RTH. 

EXTERNAL REFERENCES: 

ROUTINES: 
IEAVENLU - Nucleus Lookup Routine 
IEAVYHSR - LPA Directory Search Routine 

CONTROL BLOCKS: 
CDE IContents Directory Entry) 
CVT (COInIIIUnication Vector Table) 
FRRS IFRR Routine stack) 
LPDE ILink Pack Directory Entry) 
PSA 1 Prefix Save Area J 
SCVT 1 Secondary CVT) 
SDHA (System Diagnostic Hark Area) 
SVC 1 SVC Table entry mapping macro) 

TABLES: 
SVC Table (IEAVSVCTJ 
SVC Updata Recording Tabla (IEAVSVCR) 

SERIALIZATION: 
CDS Serializes updates to SVC Tabla 

- Ir) 
- Ir) 
- 1 r,N) 

- 1 r) 
- Ir) 
- (r) 
- (r,N) 

- I r,N) 

- (r,N) 
- IN) 

The CPU Lock is held while updating the SVC Tabla 
and the SVC Update Recording Tabla. 
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IEAVESTU - MODULE OPERATION 

Upon entry. the routine validity checks the caller's 
parameter list. If the parameter list is invalid the module 
returns with a retum code to indicate that the service 
request has failed. 

If the function specified is "DELETE" or "REPLACE". data in 
the parameter list is converted into an SVC Table Entry. 

If the function specified is "DELETE" then the entry point 
and attributes will be set for IGCERROR. 

If the function specified is "REPLACE" with "EPNAME" 
determine the entry point address as follows: 

For Typo 1. 2. or 6 (nucleus-resident) routines. IEAYESTU 
calls the Nucleus Lookup Routine (IEAYENLU) to obtain the 
entry point address. To invoke IEAVENLU. the CPU lock 
will be obtained. IEAVESTR will be established as an FRR 
and IEAVESTU will branch enter GETHAIN to obtain storage 
for a register savearea. The address of the caller's 
savearea. IEAVESTU's savearea and other update 
information. including the current contents of the SVC 
Table Entry will be saved in the FRR parameter area. 
When control is returned from IEAVENLU. the register 
savearea is freed. the FRR is deleted and the CPU lock 
is released. 

For Type 3 and ... SVCs. IEAVESTU searchs active LPA 
CDEs and. if necessary. calls the Contents Supervisor LPA 
Directory Search Routine CSVSRCH (entry point. IEAWHSR). 
to obtain the entry point address. 

If the EPA cannot be obtained. IEAYESTU will retum to the 
caller with a retum code to indicate that the service 
request has failed. 

Once the entry point address for a valid "REPLACE" 
request is obtained processing proceeds as follows: 

Build a now SVC Table entry in registers. 

Set the assist bit if the SVC: 

is not an ESR. and 
is not APF Authorized. and 
is not Non-Preemptive. 

And if the SVC: 

is a TYPE 2. 3. or .... or 
any TYPE SVC requiring no more than the Local Lock. 

Obtain the CPU Lock. 

Establish IEAYESTR as a recovery routine. 

Save the address of the caller'S savearea and other update 
information. including the current contents of the SVC 
Table entry. in the FRR parameter area. 

Invoke the DATOFF Compare Double a Swap Routine IIEAVCDS) 
via DATOFF index. INDCDS to update the SVC Table entry. 
Update the corresponding entry in the SVC Update Recording 
Table. 

Delete the FRR. 
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IEAVESTU - MODULE OPERATION CConti~) 

Release tho CPU Lock. 

If tho function specified is "EXTRACT", pr-ocessing proceeds as 
follows: 

If tho "EPNAHF" was speci fied IEAVESTU obtains tho 
entry point address by calling the Nucleus Lookup Routine 
CIEAVENLU). To invoke IEAVENLU, the CPU lock will be 
obtained, IEAVESTR will be established as an FRR and 
IEAVESTU will branch enter GETHAIN to obtain storage for 
for a register savearea. The address of the caller's 
savearea, "IEAVESTU's savearea and other update 
information, including the current contents of the SYC 
Table Entry will be saved in the FRR parameter area. If 
the routine is not fol.l'1d in the Nucleus, IEAVESTU searches 
active LPA CDESs. When control is returned from IEAVENLU, 
the register savearea is freed, the FRR is deleted and the 
CPU lock is released. If it is not found on the queue of 
CDEs, IEAVESTU calls tho Contents Supervisor LPA Directory 
Search Routine, CIEAWMSR). I'lhon tho entry point address 
is obtained from one of these searches, IEAVESTU scans the 
SVC Table for an entry wi th a matching entry point 
address. If it is found the svc number will be retunned in 
register zero. If the "EXTRACT" fails, IEAVESTU will 
return with a non-zero return code. 

When this module is called at entry point, IEAVESTE, the logic 
to search tho LPA is executed as a separate service for SVC 
Table Initialization routines. 

RECOVERY OPERATION: 
Tho recovery environment is established whenever IEAVESTU 
obtains the CPU lock. This lock is obtained under two 
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IEAVESTU - DIAGNOSTIC AIDS 

ENTRY POINT NAMES: IEAVESTU 
IEAVESTE 
IEAVESTR 

MESSAGES: None 

ABEND CODES: Nona 

WAIT STATE CODES: ~ 

RETURN CODES: 

ENTRY POINT IEAVESTU: 

EXIT NORMAL: 

o 

EXIT ERROR: 

Decimal 
Code 

04 

08 

12 

16 

20 

24 

28 

He)(adecimal 
Code 

04 

08 

DC 

10 

14 

18 

lC 

Reason 

Parameter List Version Level 
is invalid. 

SVC Number is not supplied 
for DELETE or REPLACE. 

Version Level 1 on parameter list 
for EXTRACT. 

E)(tra parameters or RESERVED bits 
not zero for DELETE request 

SVC Type not equal to 1,2,3,4,5, or 6 
for REPLACE request. 

E)(tra bits set on in ATTRIBUTE field 
or RESERVED byte not zero for REPLACE 
request. 

E)(tra bits set on in LOCK field 
for REPLACE request. 

SVC ENTRY POINT not hal fword aligned 
for REPLACE request. 

ENTRY POINT passed for a TYPE 5 REPLACE 
request. 

LOCK requested for a TYPE 6 REPLACE 
request. 

Global LOCK requested for a TYPE 3/4 
REPLACE request. 

Neither ENTRY POINT nor EPNAME passed 
for a REPLACE request that is 
not TYPE 5. 

Both ENTRY POINT and EPNAME are passed 
for a REPLACE request. 

ENTRY POINT passed is zero for a REPLACE 
request. 

eMS LOCK requested without LOCAL LOCK 
for a REPLACE request. 

Function is not recognized. 

Attempt to Update ESR Entry. 

Unable to locate Entry Point Address 
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IEAVESTU - DIAGNOSTIC AIDS IConti~) 

32 20 

36 24 

40 28 

ENTRY POINT IEAVESTE: 

EXIT NORMAL: 

o = Successful 

EXIT ERROR: 

for an EPNAHE spacification. 

Nei thor ENTRY POINT nor EPNAHE passad 
for EXTRACT request. 

Both ENTRY POINT and EPNAHE passad 
for EXTRACT request. 

ENTRY POINT passed is not on 
hal fword boundary for EXTRACT request. 

ENTRY POINT passed is zero 
for EXTRACT reques t • 

SVC number passad for EXTRACT request 
Extra parameters supplied or RESERVED 

bits not zero for EXTRACT request. 

Unable to locate SVC Routine in the 
SVC Table for an "EXTRACT" 
request. 

Program check sufferad ...... ile attUll'lpting 
to update SVC Table. 

Decimal 
Code 

Hexadecimal Reason 
Code 

04 04 Hissing Requirad paramoters. 

28 lC Unable to locate Entry Point Address 
for an EPNAHE specification. 

ENTRY POINT IEAVESTR: None 

REGISTER CONTENTS ON ENTRY: 

ENTRY POINT IEAVESTU: 

1 Address of SVCUPDTE parameter list 
13 Address of 18 word save area 
14 Return Address 
15 Entry Point Address 

ENTRY POINT IEAVESTE: 

1 Address ofSVCUPDTE parameter list 
13 Address of 18 word save area 
14 Return Address 
15 Entry Point Address 

ENTRY POINT IEAVESTR: Irrelevant 

REGISTER CONTENTS ON EXIT: 

ENTRY POINT IEAVESTU: 

EXIT NORMAL: 

o Unchanged for "REPLACE/DElETE" request 
SVC number for "EXTRACT" requas1: 

1-13 Unchanged 
14 Return Address 
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IEAVESTU - DIAGNOSTIC AIDS (Continuoci) 

15 Zero 

ENTRY POINT IEAVESTE: 

EXIT NORMAL: 

o Entry point address 
1-13 Unchanged 

14 Roturn Address 
15 Zero 

ENTRY POINT IEAVESTR: Irrelevant 
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SUP-39. Dynamic SVC Table Entry Installer CIEAVESTU) 

IEAVESTU - DYNAMIC SVC TABLE UPDATE SERVICE 

(via SVCUPDTE mac~ interface) 
IEAVNP25. IEAVNPS5. IEAVNPST 
Any supervisor state/key zero 

'~Hn. ~> 

IEAVESTU 

PSA r----------> . " 
LIF_L_C_CVT __________ ~I-: ./ 

CVT 

I L C_VT __ AB_E_N_D ______ ~r: 
SVCTABLE 

LI S_V_C_U_RT_E ________ .... I-J 
IHASVCT 

, ... S_V_CU_P_LS_T ___ ...... lI 
SCVT I 
'SCVTSVCR I 

IHASVCT J----------> 
.--, -----., SVCUPVER . 

IHASVCT J----------> 
..--, -----., SVCUPNUH . 

The SVC Dynamic Update Servica updatas 
entries in the System SVC Table for 
"REPLACE/DELETE" requasts. The old SVC 
Table Entry and other data about the 
update request is stored in the SVC Update 
Recording Table. It returns information 
from the SVC Tabla for "EXTRACT" raquests. 

~ Setup addressability and 
Verify authority of caller 

A. IF Caller is AHODE 24 Then clear 
high-order byte of parameter list 
pointer and savearea pointer 

~ Validity check input 
parameter list 

A. Verify that parameter list version 
[ numbo, is cu,..,' 

B. Verify that SVC is not reserved for 
[ ox'ondod svc • 

IHASVCT J----------> -
r"1 S-V-C-U-PF-UN---------,I : I 031 

A 
A 
A 

IHASVCT J----------> A 

r",--------------" A: SVCUPFGl . 

A 

I,...H_A_S_V_C_T ___ -. J----------> : 
SVCUPVER SVCUPEP 
SVCUPTP SVCUPN8 

A 
A 
A 
A 
A 

IHASVCT J----------> A 

,r--------------., AAA SVCUPVER . 

A 

'-

Validity check REPLACE 
parameter list 

C A. Verify that SVC number supplied 
C 
C 
C 
C 
C 
C 
C 
C 

[ 
B. IF Type 5. Verify that no r Entry-Point Operand supplied 

C C. ELSE Validity check entry-point 
C I- parameter 
C 0 
COD. IF Version 1 Check EP 
C D 
C 0 
C D 
C 0 r r 

STEP 01 

, / 

, / 
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IEAVESTU - DYNAMIC SVC TABLE UPDATE SERVICE 

IHASVCT J----------> A 

rl------------~I A: SVCUPEP . 

A 
A 

IHASVCT J----------> A 

Ir------------~I :A SVCUPEP . 

A 
A 
A 
A 
A 
A 
A 
A 
A 

IHASVCT J----------> A 

ISVCUPEP SVCUPN8 I : 
A 
A 
A 

IHASVCT J----------> A 

rl------------~I A: SVCUPEP . 

A 
A 

IHASVCT J----------> A 

~I------------~I AAA SVCUPEP . 

A 
A 

IHASVCT J----------> A 

~I------------~I A: SVCUPN8 . 

A 
IHASVCT J----------> A 

ISVCUPAl SVCUPRIZI : 

A 
IHASVCT J----------> A 

~I------------~I A: SVCUPAZ . 

A 
IHASVCT J----------> A 

~I------------~I A: SVCUPTP . 

A 
A 

IHASVCT J----------> A 

ISVCUPTP SVCUPA2 I : 

A 

C D 
C D 
C D 
C D 
C D 
C D 
C D 
C D 
C D 
C D 
C D 
C D 
C D 
C D 
C D 
C D 

E. EP supplied insure EP is not 

r 
zero 

r-
G F. insura halfword boundary 

i r 
G. ELSE missing roquirad 
~ parameter 

C D H. ELSE Version 2 or greater. Check 
C D f- EP/EPNAHE 
C D E 
C DEI. IF Both paramatars 
C D E r inconsistant 
C D E 
C D E 
C D E 
CDEt-
C D E F 
C D E F 
C D E F 
C D E F 
C D E F 
C D E F 
C D E F 
C D E F 
C D E F 
C D E F 
C D E F 
C D E F 
CDEFf-

J. ELSE aither EP or EPNAME 

t-

r 
IF EP supplied insura EP 
is not zero 

H K. insure halfword boundary 

~ r 

C D E F G L. ELSE EP not supplied IF 
C D E F G [ EPNAME not supplied 
C D E F G missing required paramatar 
C D E F G 
C 
C M. RESERVE BITS CLEAR? RESERVED BYTE 

ara claar 
C~c [ CLEAR? Vari fy that raservad bits 

C N. 

~ [ 
C o. 

~ [ 
C 
C 
C 
C 
C 
C 

EXTRA LOCK BITS CLEAR? VERIFY NO 
EXTRA LOCK BITS SET 

Verify that SVC Type is valid 

P. If Type 6 request. Veri fy that 
[ no locks .......... ed 

STEP OJE 

, / 

, / 

, I 

, / 

, / 

c;l 
, I 

c;l 
, / 

c;l 
, / 

c;l 
, / 

, / 
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SUP-39. Dynamic SVC Table Entry Installer (IEAVESTU) 
IEAVESTU - DYNAMIC SVC TABLE UPDATE SERVICE STEP 04 

IHASVCT J----------> A LJ L L 
A 1041 Validity check DELETE SVCUPTP SVCUPA2 A 

SVCUPLL SVCUPCHS A parameter list 
A 
A 
A ~ 

IHASVCT J----------> A C A. Verify that SVC number supplied c;l ISVCUPFGl I A C 

[ A C 
A C 
A C , / 

IHASVCT J----------> A C B. "EP" NOT FILLED IN? SVC TYPE NULL? 

c;l A C 

[ 
ATTRIBUTE FIELD NULL? LOCK FIELD 

SVCUPEP SVCUPTP A C NULL? RESERVED FIELD NULL? Verify 
SVCUPAl SVCUPA2 A C that tho rest of the parm list is 
SVCUPR12 A C clear , / 

A C 
IHASVCT J----------> A L-

ISVCUPVER SVCUPN8 
I 

A 

~ A Validity check EXTRACT 
A parameter list 
A 
A 

IHASVCT J----------> A ~ 

ISVCUPVER I 
A C 
A C 
A C 

IHASVCT J----------> A C A. IF 80th parameters inconsistent 

c;l ISVCUPEP I 

A C 

r 
SVCUPN8 A C 

A C 
A C , / 
A C~ 

A C D 
IHASVCT J----------> A C D B. ELSE either EP or EPNAHE IF EP 

c;l ISVCUPEP I 

A C D 

r 
supplied insure EP is not zero 

A C D 
A C D 
A C D , / 
A C D I-

IHASVCT J----------> A C D F C. insure hal fword bou-ldary 

c;l ISVCUPEP I 

A C D F 

r 
A C D F 
A C D F 
A C D , / 
A C D ~ 

IHASVCT J----------> A C D E D. ELSE EP not supplied IF EPNAHE 

c;l ISVCUPN8 I 

A C D E 

[ 
not supplied missing required 

A C D E parameter 
A C D E 
A C D ~ , / 

IHASVCT J----------> A C D E. Verify that no SVC number is 

c;l ISVCUPFGl I A C D supplied 
A C D 
A C D 
A Ci- , / 

IHASVCT J----------> A C F. SVC TYPE NULL? ATTRIBUTE FIELD 

c;l A C 

[ 
NULL? LOCK FIELD NULL? RESERVED 

SVCUPTP SVCUPAl A C FIELD NULL? Verify that extra bits 
SVCUPA2 SVCUPR12 A C are clear 

A '- , / 
A 

~ A OTHERWISE Return code for 
A invalid funtion 

~L.J 

LY28-1765-0 (c) Copyright IBM Corp. 1987 Method of Operation SUP-297 



"Restricted Materials a'f IBM" 
Licensed Materials - Praperty a'f IBM 

SUP-39. Dynamic SVC Table Entry Installer (IEAVESTU) 
IEAVESTU - DYNAMIC SVC TABLE UPDATE SERVICE STEP 07 

IHASVCT J----------> 
....-, -----., SVCUPFUN . 

-
A 
~ Per'farm EXTRACT pracessing A 

A 
A 
A 
A -

IHASVCT J----------> 
""-1 -----" 

SVCUPEP . 

A C A. IF "EP" not supplied DO "EPNAME" 
A C processing 
A C 
A C B. Call interface to Nucleus search 
A C routine 
A C /L-.J, 
A C 'r--1/1 NUC: 15 I A C 
A C 
A C C. L:IF not successful CALL LPA 
A C search routine 
A C 
A C D. IF unsuccessful Return error 
A C 

r 
code 

A C 
A C 
A C '\. / 
A C E. ELSE Load entry point 
A C h A C 

IHASVCT 

r3 :~ 
ISVCUPEP 

A C F. ELSE load Entry point 
A 

~~ A 
A 

SCVT 

r3 :~ 
ISCVTSVCT 

A C 
A C 
A C 
A C G. DO for each SVC Table Entry 
A C-
A C D 

SVCTABLE J----------> 
ISVCEP I 

A C 0 H. IF SVCEP matches search argument 
A C 0 
A C 0 
A C 0 I. Return to caller 
A C D 
A C 0 
A C 0 
A C 0 '\. / 

SVCTABLE J----------> 
....-, -----., SVCENTRV . 

A C 0 J. ELSE increment entry pointer 
A C 0 tJ 
A Cf--
A C K. IF scan complete and no match 
A C return error code 
A C 
A C 
A ~ '\. / 
A 

~ A Per'farm DELETE Pracessing 
A 
A 
A 
A A. Hhen DELETE request 
A f-
A C 
A C B. Sot Entry to IGCERROR 
A C 
A C C. SET Attributes for TYPE 2 
A ~ 

SUP-298 MVS/XA SLLI Supervisor Control LY28-176S-0 (c) Copyright IBM Corp. 1987 



"Restricted Materials o~ IBM" 
Licensed Materials - Property of IBM 

SUP-39. Dynamic SVC Table Entry Installer (IEAVESTU) 
IEAVESTU - DYNAMIC SVC TABLE UPDATE SERVICE 

A 
I 091 Per~orm REPLACE processing A 

A 
A 
A 
A f-

IHASVCT J----------> 
""-1 ----.1 SVCUPTP _ 

A C A. IF Type 5 raquast Set Entry to 
A C 

r 
IGCRETRN 

A C 
A C 
A C B. ELSE Procoss entry-point operand 
A Cf-
A C 0 

IHASVCT J----------> 
""-1 ----.1 SVCUPEP _ 

A C 0 C. IF "EP" not supplied Process 
A C 0 "EPNAHE" 
A C 0 
A C 0 

IHASVCT J----------> 
'--1 -------.1 SVCUPTP _ 

A C 0 D. IF Typo 3/4 raquast 
A C D 
A C 0 
A C D E. CALL LPA search routine 
A C 0 /L...J, 
A C D ,..--,/1 LPA: 17 
A C 0 
A C D 
A C D F. IF Entry point not fOU'\d 
A C D 

[ 
Return error coda 

A C D 
A C D 
A C D 
A C D 
A C D G. ELSE Nucleus-Resident (Typo 1. 
A C D I- 2. or 6) 
A C D F 
A C D F H. Call interface to Nuclous 
A C D F search routina 
A C D F /L...J, 
A e D F ,..--,/1 NUC: 15 
A C D F 
A C D F 
A C 0 F I. IF Entry point not fOl.n:t 
A C D F 

r 
Return error coda 

A C D F 
A C D F 
A e D 

I~H_A_S_V_C_T ________ ~~I~ ______ ~:~ 
ISVCUPEP r 

A e 0 J. ELSE load Entry point address 
A e DtJ from "EP" field 
A er-
A 

~~ A Set on Attribute bits 
A C in new SVC Entry 
A e 

IHASVCT J----------> 
ISVCUPTP I 

A e A. Set TYPE Bi ts 
A C 
A C 
A e 

IHASVCT J----------> 
ISVCUPAPF I 

A C B. IF requested Set APF bit 
A C 
A C 
A C 

IHASVCT J----------> 
ISVCUPNPR I 

A C c. IF requested Set NPRHPT bit 
A C 
A C 
A C 

IHASVCT J----------> 
ISVCUPTP SVCUPLL 1 

A C D. IF LOCAL lock required or TYPE 1 
A C routine set LOCAL lock bit 
A C 
A e 

STEP 09 

I 

, / 

I 

, / 
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IEAVESTU - DYNAMIC SVC TABLE UPDATE SERVICE 

IHASVCT ..1----------> 
ISVCUPCMS I 
IHASVCT ..1----------> 
ISVCUPSRH I 
IHASVCT ..1----------> 
ISVCUPSAl I 
IHASVCT ..1----------> 
ISVCUPDSP I 

PrS_A _____________ :~I~---~:) 
IpSACPUl r 

P~S_A _____________ :~I~---~:) 
IpSACSTK r 
SVCTABLE ..1----------> 
~I ----------~I '/ 
~VCENTRY . 

SCVT 

SCVTSVCT 

IHASVCT 

SVCUPNUH 

A C E. IF requested Set CMS lock bit 
A C 
A C 
A C 
A C F. IF requested Set SRM lock bit 
A C 
A C 
A C 
A C G. IF requested Set SAlLOC lock bit 
A c 
A C 
A C 
A C H. IF requested Set DISP lock bit 
A C 

~....J 

~ Set an ASSIST bit in new SVC 
Entry 

A. IF SVC is not APF authorized not 
NON-Preemptive IF only LOCAL Lock 
required IF TYPE 2 or 3 or 4 THEN Set 
Assist bit 

~ Update SVC Table Entry 

A. Get CPU Lock 

SETLOCKI 

(OBTAIN) TYPEICPU) RELATED('Released after 
update attempt' ) 

B. Copy Caller's savearea addr. 

C. SAVE new SVC Table entry 

D. Index into SVC Tabla 

STEP 10E 

r 

I' 
,PSA 
/..------, 

PSAMPSH 
PSACPUL 
PSACPULI 

------------>PSA 

IpSACSTK 
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SUP-39. Dynamic SVC Table Entry Installer (IEAVESTU) 

IEAVESTU - DYNAMIC SVC TABLE UPDATE SERVICE 

SVCTABLE J----------> E. Index into SVC Update Recording Tabla 

~I--------~I 'I SVCURTE . 

SCVT 

SCVTSVCR 

IHASVCT 

SVCUPNUM 

SVCTABLE 

SVCENTRY 

SVCTABLE 

I'-S_VC_E_NT_R_Y ___ ..... r3 :~ 

SVCTABLE 

r3 ISVCURCNT 
:~ 

CVT 

r3 ICVTDATE 
:~ 

F. Load Real address of target 

G. Load Target data 

H. DO Compara Doubla & Swap Until it goos. 
-
A 
A I. ADD 1 to change cO\.D1tar- and save in 
A FRR par-amatar- area 
A 
A J. Save old SVC entry in FRR par-ameter-
A area 
-

K. Clear- Suffix Fiald lonly set by SVC NIP 
RIM 

L. Copy update infor-mation to SVC Updata 
Recording Table Entry 

PL..S_A _____ -..IJ,r-----.:~ ~AAA 
IpSACSTK r 

PSA J----------> 

I~-----.I I' PSASUPER PSACLHS . 

PSA 

PSACPUL 

A 
A 
A 
f-

M. Release Lock 

SETLOCKI 

(RELEASE) TYPEICPU) RELATEDI'Obtained 
before update attempt') 

N. Normal Exit for- DELETE or- REPLACE -
Return Code=O 

STEP 12E 

I ,SVCTABLE 

C 1 I SVCURDAT I 

,SVCTABLE 

C 
1 

SVCURRET 
SVCURCNT 
SVCURSX 

I 
------------>PSA 

Q IpSACSTK 

,PSA 

IlpSANSS 

,PSA 
1 

PSAMPSH 
PSACPUL 
PSACPULI 

c;l 
, / 
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SUP-39. Dynamic SVC Table Entry Installer (IEAVESTU) 

IEAVESTU -'DYNAMIC SVC TABLE UPDATE SERVICE 

RETRVl f1i1 RETRY Paint when IEAVESTU 
~ suffers an error while 

holding CPU lack 

A. RETRY: Assume SVCTABLE update failed 

B. IF FRR determined that update 
completed, THEN setup zero return coda 

PL..S_A __________ ---'~r------..:) ~: 
IpSACSTK ~ 

A 
A 
A 
!-

C. Release Lock 

STEP 13 

------------>PSA 

Q :!:::::=1 IpSACSTK 

I I L'PSA 

IlpSANSS 

,PSA 
~------------------------------~~------~/r-----~ 

I PSAHPSH 

PSA J----------> 

I I I' PSASUPER PSACLHS _ 

PSA 

PSACPUL 

SETLOCKI 

(RELEASE) TYPE(CPU) RELATED('Obtained 
before update attempt') 

D. return to caller of IEAVESTU 

IEAVNPSS IEAVNPST 

fL.',> r::1 L--, ~ IEAVESTE entry 

IEAVESTE 

A. CALL LPA Search Routine 
IL-J'r_--------------------~ 'r-l/l LPA: 17 I 

B. IF Entry point not fClU'ld 

f 
c. ELSE SUccessful 

tJ 

, , 

, , 

PSACPUL 
PSACPULI 
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SUP-39. Dynamic SVC Table Entry Installer CIEAVESTU) 

IEAVESTU - DYNAMIC SVC TABLE UPDATE SERVICE 

E:i~ 1.._15 __ N_u_c_l_e_u_s_s_e_a_r_c_h_R_o_u_t_i_n_e ____ -' 

STEP 15 

Pr, :-SA-A-C-PU-L-----~ .... r---... :) A,'_G_o_t_C_P .. U_LO_ck __ S_E_T_l_OC_K_I __ ------li)P:S:HPSH 
- - .- PSACPUL 

(OBTAIN) TYPE(CPU) RELATEDC'Roleased after PSACPULI 
call to IEAVENlU') 

PrS_A _______ : ..... I r-----.:) ------------>PSA 

IpSACSTK ~ 8. Copy Caller's savearea addr. rlp-S-A-C-STK-' 

C. Copy forward savearea addr. 

D. Chain saveareas 

IHASVCT J----------> E. Setup new savearea pointer 

'-1 s-V-C-U-PNH-----.I F. lmchain Saveareas 

PL.S_A _____ ~Jo .... ----.:) A: I~SACSTK ~ 

PSA 

A 
A 
A 

G. Clear forward savearea addr in FRR 
parameter area 

H. Release Loc 

------------>PSA 

i ~,t7~1 
/lpSANSS I 
,PSA J----------> 

1.------..1 'I r--------------------...-----~/r__--~ PSASUPER PSACLHS _ 

PSA 

PSACPUL 

SETLOCKI 

(RELEASE) TYPE(CPU) RElATEDC'Obtained 
before call to IEAVENlU') 

I. IF search unsuccessful RETURN to caller 
of this subroutine indicating Entry 
point address not found 

J. ELSE Setup entry point address in 
ENTRVEP 

A 
A K. RETURN to caller of this subroutine 
A indicating Entry point address was 
A found 

PSAHPSH 
PSACPUl 
PSACPULI 
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SUP-39. DYnamic SVC Table Entry Installer (IEAVESTU) 

IEAVESTU - DYNAMIC SVC TABLE UPDATE SERVICE 

RETRY2 ~ RETRY Paint when IEAVESTU 
suffers an error while 

holding CPU lack to call 
IEAVENLU to obtain an entry 
point address 

A. IF a savearea was GETHAINED release the 
[ storage 

P~S_A _________ :~I~ ___ ~:) 
I PSACSTK r-' 

-
A 
A 
A 
A 
A 
A 
-

PSA J----------> 
r-I -----,1 '/ 
~SASUPER PSAClHS . 

B. Release lock 

SETlOCKI 

PSA (RELEASE) TYPE(CPU) RElATED('Obtained 
before update attempt') 

PSACPUl 

C. RETRY Exit - Nucleus-lookup case --
Return Coda=28 

~> ~ LPA Search Routine 

PSA lPA 

I FlCCVT :) 
CDE 

~ :) 
ICDCHAIN 

A. Scan Active CDE Chain 
I-
A 
A 

CDE r----------> A B. IF CDNAHE matches load Entry point 

ICDNAI1E r~ 
, 

CDEANYH / 
A data into Register Zero 
A 
A 

IHASVCT . A 

ISVCUPNM 
I 

..J A 
A 
A 

CDE A 
A 

CDENTPT A 
r-

IHASVCT , 
/ 

SVCUPNl SVCUPN2 C. IF Routine not found invoke Directory 
Search Routine (IEAVVHSR) 

D. IF Successful setup addrassability to 
lPDE 

STEP 16 

------------>PSA 

Q 
, 

c;l 
, / 

IpSACSTK 

,PSA 

/lpSANSS 

,PSA 
/r-----, 

PSAI1PSW 
PSACPUl 
PSACPUlI 
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SUP-39. Dynamic SVC Table Entry Installer (IEAVESTU) 

IEAVESTU - DYNAMIC SVC TABLE UPDATE SERVICE 

LrP_D_E _______ : ..... I r---.,:) E. ~:~~ Entry point address into Register 

I LPDENTP r 
LPDE J----------> 
r--I -----" LPDEANYH _ 

C:> IEAVESTR 

F. IF AHODE AJff routine Set on hi-ordor 
bit 

G. RETURN to caller of this subroutine 

H. IF Successful setup addressability ti 
LPDE 

I. IF Routine was not fOU1Cl clear Register 
Zero 

J. RETURN to caller of this subroutine 

~ IEAVESTR Functional Recovery 
Routine . 

A. Set up pointer to SDHA and Initialize 
Recording Data 

B. IF recovery entered recursively or 

r 
pointer to caller's savearea not saved 
in FRR parameter area, setup percolation 

c. ELSE set recursion control bit in FRR 
f- parameter area and record caller'S 
A parameter list 
A 
A D. IF recovery entered while attempting 
A 

r 
to GETMAIN a savearea, test for 

A percolation or retry at RETRY2 
A 
A 

, I 

STEP 17E 

I 

I 

,SDWA 
1.-----..., 

SDJiAHODN 
SDHACSCT 
SDHAREXN 
SDWACID 
SDliASC 
SDHAHLVL 
SDHARRL 
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SUP-39. Dynamic SVC Table Entry Installer (IEAVESTU) 

JEAVESTU - DYNAMIC SVC TABLE UPDATE SERVICE STEP 18E 

C ... V_T _______ ~ .... I r-----.,:) AAA -8E• 
ELSE recovery entered while attempting IL------.... ·'SVCTABLE 

ICVTDATE r to update an SVC Table entry, record / ...---.., 
SYCURT information and test for I SYCUROLD 

· A B 
A B 
A B 

percolation or retry at RETRYl SVCURRET 

SVCTABLE 

I SVCENTRY SVCURTE 

SCVT 

SCVTSYCT SCVTSYCR 

IHASVCT 

SVCUPNUH 

A B r 
A 8 ~-----------------~ 

I J----------~ : : ; ...--..,/ A 8 C 
A 8 C 
A 8 C 
A 8 C 
ABC 
A 8 C 
A 8 C 
A8C 
A 8 C 
A 8 C 

SVCTABL~ J----------> AA 88 Cc F r' IF entries in SYC Table and SYC 
· . update Recording match requested 
ISYCENTRY SYCURNE"I AA 88 CC update, then setup retry to retum 
· . code zero 

A 8 C 
A 8 C G. 
A 8 C.., 
A B C~ 
A 8 C 

ELSE setup retry to retum error 
code 

H. Exit to RTH 

SVCURNEH 
SVCURDAT 
SVCURCNT 
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Diagram SUP40. SVC Interrupt Handler (IEAVESVC) (part 1 of 14) 
From SVC new PSW 
after hardware 
stores SVC old PSW 

... Process 

IEAQSCOO 

Input 

PSA 

FLCSOPSW 
.. ASCB 

PSATOLD V - 1-........ --.... -... '-1 I ASCBASID 
PSAAOLD 

PSAHLHI 

PSAMODEW 

PSA 

FLCSOPSW 

FLCSVILC 

FLCSVCN 

PSASTKE 

1 Inillallze the recovery 
environment. 

2 Determine If the requestor Is 
authorized 'to issue SVCs .... 

• If not 

3 Save the rallistersand 
trace the inillal SVC 
interrupt. 

4 Save the PSW, interruption 
code, and instruction length. 

RTM 
....... -----4 

Recovery 
termination 
management 

... 

--" 

" 

Output 

PSA 

PSASUPER 

PSACSTK 

PSASSAV 

ABEND code 

I Code - X'OFS' 

TCB 

I 
TCBRBP XSB 

TCBGRS V XSBXMCRS 

TCBXSB XSBSTKE 
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Diagram SUP-40. SVC lntmupt Handler (IEAVESVC) (Part 2 of 14) 

ExtandacI Dascrlptian 

The SVC Interrupt handler lOts up the proper operating 
environment for a requested SVC (supervisor call) by 
obtaining any necessary lock. and initializing reglstars. 
The SVC Interrupt handler routes control to the appro-

Module 

prlete SVC routine efter setting up the, operator's IEAVESVC IEAQSCOO 
environment. 

1 The SVC first level interrupt handler (FLIH) copies 
the SVC code to PSALSVCI !this fiald is used as a 

check against recursive ABEND loops), saves the current 
FRR stack pointer (PSACSTK) in the PSASSAV field, makes 
the super FRR stack current, and sets the SVC supar bit 
(PSASVC) to 1. 

2 Programs in the disebled state, in cross memory 
mode, In enabled unlocked task mode wit~ an FRR, 

in non-task mode, or holding locks cannot Issue SVCs. 
If one does, the SVC FLiH cleers PSALSVCI .. and passes 
control toRTM, which then terminates the caller with 
an ABEND code of X'OFS'. 

3 For type 1 and type 6 SVCs the SVC FLiH savas the 
SVC Issuer's registers in the TCBGRS field; for type 

2,3 and 4 SVCs, it saves the ~isters in the SVRB obo 
Ulned by the SVC FLiH. It traces the SVC interrupt. ' 
Additionally, the SVC FLiH uses the generalized trace 
!acility. 

4 The SVC FLIH saves: 

• The PSW In the RBOPSW field. 
f • The Interrupt code In the RBINTCOD field. 
... • The instruction length in the RBINLNTH field. 
S • Cross memory control registers 3 and 4 In the 
a. XSBXMCRS field. 
o • The PCLlNK stack header In the XSBSTKE field. 
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Diagram SUP40. SVC Interrupt Handler (lEA VESVC). (Part 3 of 14) 

Input 

PSA 

PSATOLD 

t SVC routlna 

1-byteflllll 
for aec:h SVC 

o 

• 
Ragilter' 16 • 
ra";x;'te-nd-:-acs~---' • 

{ 

SVCrouta 
code / 

\ 
ESRtebla { 

265 

Tca 
TCBSVCS 

TcasvCA2 

System SVC table 

t svc J fI . routine 1181 

t ESR I 
table 

fSVC II 
routlna 

flll9l 

Process 

5 Locate the table entrY 
dacrlblng the SVC-s 
attributes. 

6 Chaclcs tha SVC Inuar'. author
ization. 

• If the SVC issuar II 
not authorized 

RTM 

Rac:overy 
termination 
management 

To the d~patcher 

Output 
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Diagram SUP-40. SVC Interrupt Handler (IEAVESVC) (part 4 of 14) 

Extended Description 

5 Each sve has an entry describing its attributas (entry 
point of the sve routine, addressing mode of the sve 

routine, type, wh8ther the sve routine require. APF 
euthorl28tion or ,locks) In one of three tables: the sve 
screening table, the system sve table, or the extended 

sve routine (ESR) table. IEAVESVe locates the entry 
to user latar when establishing the environment required 
to Invoke the service routine. To locate the appropriate entry, 
I EAVESVe does the following In the order specified • 

• If sve screening I. active (TeBSVCS=1), IEAVESVe 
datermlnes whether the sve IlSUer Is allowed to Issue 
the sve (that I., whether the sve Is being screened) • 
To make the determination, IEAVESVe usus the sve 
number to Index Into the task', sve screening table 
(pointed to by the TeBSVeA2 field), which contains 
a flag for rNery sve Indicating whather the task can 
Issue the sve. If the sve cannot be IlSUed, 
IEAVESVe prOC8ll8llnsteed the sve request des· 
crlbed In the first doubleword of the screening table. 
The doubleword contains the Information normally 
obtained from the systam sve table. 

• If sve cen be Issued, IEAVESVe uses the sve num
ber to locate the epproprlate entry In the'system sve 
tabla. Unless the attributes Indicate that It is an 
extended sve (either sve 109, 116, 122, or 1371 
(SVeESR"1I,IEAVESVe UIBI thislnforrnatlon when 
praparlng to Invoke the service routine. 

• If an extended sve I. being processed, the first word 
of the sve table entry points to an ESR table. 
I EAVESVe UIBI the extended sve route code In 
register 16 to locate the epproprlate entry In the 
ESR tabla. 

6 If the tabla entry Information Indicates thet the sve 
can be Issued only by UseR with APF authorization 
(SVeAPF=dI, the sve FLiH Issues a TESTAUTH macro 
to determine if the user Is authorized. If the TESTAUTH 
return code Is nonzero, the user is not authorized. In this 
case, the sve FLIH calls RTM to abnormally terminate 
the user with ABEND code X'047'. It then exits to the 
dispatcher at entry point IEAODS1. 

Module Label 



~ Diagram SUP40. sve Interrupt Handler (lEA WSVe) (part 5 of 14) 
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SVCUlbIe 

EPA I Flags 

EPA I Flaga 

EPA I FI.;a 

PSA 

I PSANSTK 
• • 

Procell 9 
.. 

7 Check for. nan-PrHmptlbl. SVC. 
r lf'lt la, make lhe tak non· 

Prftmptlbl •• 

8 Check the svc type • 
• For. type 1 SVC, c»ntlnue •• 

the n •• , step. 

• For. type 2, 3, or 4 SVC 

• For. type 8 SVC 

Type 1 sve Proo .... ng 

9 Obtain lhe LOCAL lock. 

• If the lock Is not obteined 
Immediately. Indicate the local 
Is required. alter the PSW. 
reissue SVC instruction and 
exit to dispatcher. 

10 Indeate type 1 SVC procesalng. 

.. 
11 Mak. the norm" FRR ahlck thl 

current one, enabl. for Interruptions, 
and obtain an., lockl needed by 
the SVC routln •• 

6 

Output 

Tca 

ITCBNONMI 
.. 
r 

PSA 

~ 

Step 13 I PSATOLD T-r" 
Step 17 ( F 

\TCB Asee 

I .. ceLSQH I ( 
TCaRBP 

TCBLLREQ 

\RB 

... 
RBOPSW 

T 
IEAVEDSO 

Dispatcher SVC Ins.ructlon 

ASCB 

... 
I AscaTVO'1 r 

PSA .. 
r PSASVC 

PSACSTK 
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Diagram SUP-40: SVC Interrupt Handler (lEA VESVC) (Part 6 of 14) 

E.tenMd Dacription 

7 If the sve II non-preemptlble (SVCN"", the sve 
F LlH makes the talk non-preemptible (TeBNONPR-1 t. 

8 Bal8d on the sve type, the sve FLiH branches to the 
appropriate procesllng routine. Note that staps 11 

end 12 ahow procesaing common to sve types 1, 2, 3, 
and4. 

SVCry,. 

2.3.4 
& 

Type 1 sve Proceal", 

S,.". 

8-'2 
13, '4. 11, 12 (In that ordert 
17·19 

9 To praceD type 1 sve., the sve FLiH obtains the local 
lock. The local lock request II made conditionally, since 

tha sve FLiH cannot be suspended bee lock manager rout
Ine, IEAVESLKt. If the local lock II obtained, operation c0n

tinue. et step 10. 
Otherwise. the sve FLIH sets the high order bit of 
ASCBLSQH to Indicate suspended on the local lock. 
This causes the lock manager to get control when the lock 
Is released. The sve FLIH then changes the RBOPSW In 
the requester's RB to point to the SVC Instruction so 
that, when the requester Is I'8dlspatched, the SVC Is 
reissued. The SVC FLiH passes control to the dispatcher 
at entry point I EAODS1 to redlspatch the requester 
when the lock Is available. 

10i Tha sve FLiH Indlcatal type 1 processing In the 
ASCBFLG1 field, bit ASCBTYP1. 

11 The sve FLiH turn. off the SVC super bit 
IPSASVCcOl, mIIke. the normal fRR It8c:k tha cur· 

rent one, and enables the PSW for I/O and elCternall'lter
rupts. The sve fLIH now sets the operating environment 
for the requested sve routine. First, the SVC FLiH ob
tains any locks that the sve routine needs, as indicated In 
tha SVC table entry. 

Module L .... 



~ Diagram SUP40. sve Interrupt Handler (lEAVESVC) (Part 7 of 14) 
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Diagram SUP-40. SVC Interrupt Handler (lEA VESVC) (part 8 of 14) 

EX1ended Description 

12 THE SVC FLIH sets the proper values in Input registers 
used by the SVC routine, and gives the SVC routine 

control using the entry point address In the SVC table en
try. Registers 0,1,13 and 16 comein the same value as 
when the requester Issued the SVC. If the high order bit of 
the entry point address (SVCEP) is a 1, the SVC receives 
control In 31 bit addressing mode; otherwise, the SVC re
ceives control In 24 bit addressing mode • 

'TypeI2, 3, and 4 sve PrOC8lllng 

13 Because type 2, 3, and 4 SVC routines can be Inter-
rupted, the SVC FLIH obtains an SVRB/XSB pair 

In which to save status if Interrupted. The SVC FLiH 
attempts to remove an SVRB/XSB from the pool chain
ed from the ASCBSVRB field. If no pool elements are 
aveilable (ASCBSVRB=OI, the SVC F LI H Issues a I 

GETMAIN to expand the pool. If that GETMAIN fails, 
IEAVESVC attempts to get a single SVRB/XSB pair. 
If that faill, IEAVESVC calls RTM with ABEND code 
X'OF9', reason code O. If the pool is obtained, 
IEAVESVC inltilillzes it, queues It to the ASCBSVRB 
pool, and removes one of the aveilable SVRB/XSB pairs. 

14 The SVC FLIH: 

• Initializes the SVRB. 
• Moves the luuer'. registers from the TCBGRS field 

Into the RBGRSAVE field In the SVRB. 
• Copies the ASCBSRBM velue into the fim byte of the 

RBOPSW to properly propagate PER monitoring. 
.. If the SVC is type 3 or 4,lndicatel. so by setting the 

RBTRSVRB bit to one. 
• Adds the SVRB/XSB to the task's RB/XSB queue . 
• Seta the TCBA TT bit to one to suppress attentions. 

Module Label 
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Dia8ram SUP-40. SVC Interrupt Handler (lEA VESVC) (part 9 of 14) 

Input 

PSA 

FLCCVT 

PSA 
ASCDof home 

PSAAOLD ~ address lpace 

PSAXMFLG 

PSASEL 

PSAXMPAS 

Regl.ter 1 

11 SRD 

Register 2 

code specifying 
where to return 
control 

ASCDASID 

Process 

Type 6 SVC Processing 

15 Prepare the register. for 8 type 
6 SVC routine. 

b. RETURNaOISPATCH 

• Exit to the dlspatchar. 

c. RETURN"SRB 

• If there IS no SAD in this 
address space 

SVC routine 

Type 6 
routine 

Dispatcher 
C\EAVEDSO) 

• Check the processor efflnity •••• Dispatcher 
Yes, exit to dispatcher IIEAVEOSO) 

• Save the task status. 
• Perform the Job step timing. 

• Take the tBsk out of task 
mode. 

Dispatcher 
C\EAVEDSO) 

Output 

PSA I PSASUPER 

Register 3 

I CVT address I 
Register 4 

I T~B address I 
Register 5 

I Top RD address 

Regiller 6 

I SVC routine address 

Aegister 7 

lAses addreu 

Register 14 

'T6EXIT return address I 
TCD 

I TCBGRS I 
ABEND X'OFD' 

PSA 

PSATNEW 

PSATOLD· 
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Diagram SUP40. SVC Interrupt Handler (lEA VESVC) (Part 10 ~f 14) 

Extended Dascription Module 

Type 6 SVC Processing 

15 The type 6 SVC processor sets the type 6 super bit 
IPSATYPE6=1) to indicate that a type 6 SVC is In 

control, and sets up the input registers for the type 6 SVC 
routine. It then bfanches to the routine. When the routine 
finishes executing, it returns control to this point in the 
SVC FLIH. 

16 Because the SVC FUH executes with the primary and se· 
condary address spaces equal to the home address 

speca IPASID=SASID"'HASID), after the SVC routine 
returns, the SVC FLIH checks whether this cross memory 
state still exists: 

• If the SVC routine was executing in secondary mode, the 
SVC FUH issues a SAC instruction to reestablish primary 
addressing mode • 

• If the SVC routine changed the cross memory state, 
the SVC FLIH issues a CMSET SET macro to reestebllsh 
the home 8ddress space 8S both the· primary and second· 
ary address space. 

• If the PCUNK stack is not empty, the SVC FLIH issues a 
PCLlNK PURGE macro. to free all the stack elements. 

Label 

TYPEj)SVC 

IEAVET6E 
and 

IEAVTY6C 

Extended Description 

17 Aegister 2 contains a code Indicating to whom the SVC 
FLIH is to give control. The returl"! OPtions are: 

a. RETUAN=CALLER or BR14. The SVC IH SBYes re
gisters 0,1, and 15 in the TCB and exits to the exit 
prolog, which directly re-dispatches the task. 

b. RETUAN=DISPATCH. The SVC FLIH gives control to 
the dispatcher at entry point I EAODS1. 

c. AETUAN=SAB. The SVC FLIH checks whether there is 
an SAB scheduled for this address space. If there is no 
SAB. it issues an ABEND. If there is an SRB, the SVC 
F LlH seves the task status Ifloating point registers and 
timing data), performs the job step timing functions, 
takes the tosk out of task mode, and calls the globe I 
SAB dispatcher routine lentry point DSSABATN in 
the dispatcher) to directly dispatch the specified SAB. 

Module Lebel 
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Diagram SUP-40. SVC Interrupt Handler (lEA VESVC) (Part 11 of 14) 

Input Process 

18 Terminate a caller that issues 
an invalid SVC. 

• Issue an ABEND for SVC 
tYpes 1, 2, 3, or 4. 

• Issue an ABEND for SVC 
tYpe 6. 

IEAVESVR (SVC recovery routine) 

19 Determine if this is a recursive entry,==:~======~~ 
or if the last SVC was an ABEND. 

If not: 

• Issue an ABEND for SVC 
tYpes 1, 2, 3,or 4 

• Issue an ABEND for SVC 
type 6 . 

To RTM to 
terminate 
the caller 

I ABEND code 

X'Fxx' - xx equall the SVC 
number 

ABEND 

I X'16D' 

I 
Normal 
FRR stack 

PSA 

\ PSASVC 

PSACSTK 

Completion code 

I X'1FC' 

Completion Code 

original completion 
code issued by a 
type 6SVC. 
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Diagram SUP-40. SVC Intermpt.lIan~ (lEAVESVC) (Pardz..of 14) 

Module L ..... 

18 The IGCERROR entry point receIves control when the 
r&qll8lter laues en SVC not lIated In the SVC table. 

This routine terminates tha requestar with a code of X'Fxx', 
where xx il the number of tha invalid SVe. Tha IGXERROR 
entry point recelvel control when the requester Issues en Invalid 
extanded SVC. This routine terminates the requester with e 
completion code of X'160' • 

19 The SVC FLIH FRR (functional recovery routine) 
tests for a recursive entry and checks field PSALSVCI 

to determine if the lest sve processed was an ABEND . 
(This field is set by IEAVESe and is used to handle a 
recursive ABEND situetlon.) If both tests fail, IEAVESVR 
clears the sve indicator in the PSA, and sets the FRR stack 
pointer to the normal stack. If the sve type was 
type 1,2,3, or 4, then this routine terminates the 
celler with a completion code of X'1 Fe'. If the SVC 
type was 6, it passes the original completion code 
issued by the type 6 SVC to the caller. 

IGCERROR 

IEAVESVR 
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Input Process 

20 Process recursive 
or loop situetion. 

If recursion, terminate the 
system with a X'104' wait 
state code. 

If the last SVC was an ABEND, 
termlnete the address space. 

Exit 

Termination 
Routine 

CALLRTM 

MEMTERM 

Output 

Completion code 

X'07C 

Reeson code 

X'04' 
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Diagram SUP-40. SVC Interrupt Handler (IEA VESVC) (Part 14 of 14) 

Extended Description 

20 Process recursive or loop situation. 
• If recursion is detected, the system terminates. 

System termination prints an IEA740W message 
(Suparvisor unable to recover from SVC D loopl 
at the consola. 

• If the last SVC was an ABEND, IEAVESVR terminates 
the address space. The MEMTERM complation cole Is 
X'07C' with a reason code of X'04'. 
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Diagram SUP41. SUSPEND Service Routine (lEA VETCL) (Part I of 2) 

If laro, IUlPltnd the current RB; 
otherwise, suspend the prevloUi RB. 

PSA RB 

~ PSATOLD 1 RBTCBNXT 

TCB RBLlNKB 
(tprevloUi RBI 

I TCBRBP -I-
RBSCF 
(IUIP8nd cound 

RB 

I RBSCF 

ASCB 

ASCBEWST (tIme ltampl 

ASCBSWCT (Ihort walt countl 

ASCBTCBS ( no. of ready unlocked TCBI 

ASCBTCBL(no.ofTCB. 
requiring the locallockl 

Branched to by the 
SUSPEND macro 

Process 
1 Dlseble the proceaor for 

I/O end external Interrupti 
end obtain addraaablllty 
to the addl'8lllP8C8 In 
which the Input RB ralldes. 

2 Determine If the RB can 
be IUlP8ndad. 

elf not 

3 Suspend the Input RB. 

4 Restore the Caller', croll 
memory .tate and .yltam 
mask. 

Return 
to caller 

ABEND X'07Q' Register 16 

I reason coda 

ASCB 

ASCBEWST r RBSCF 

ASCBSWCT 

ASCBTCBS 

Register 0 Register 1 

I • TCB I t luspended SRB I 
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Diagram SUP-41. SUSPEND Senic:e Routine (lEA VETCL) (Part 2 of 2) 

Extended Dascrlptlon Module Label 

When a SUSPEND macro Is Issued, IEAVEGLU receives 
control at entry point IEAVSPND, converts to 31 bit 
addressing mode and branches to IEAVETCL at entry 
point I EAVSPN 1. (Return will be made dlrectlV to 
the issuer of the SUSPEND macro.) The function 
performed et IEAVSPN1 Is to place an RB in a 
suspendad state. 

1 IEAVETCL lssuaIe CMSET SET macro to obtain IEAVETCL I EAVSPN 1 
add~1I1ty to the home ~ ... 1PIIC8 of the 

RB being luspended. Thlill the add ... space polntad 
to bV PSAAOLD. 

2 IEAVETCL cennotsuspandthe RB If: 

• The RB IUlPBnd count IRBSCFJ II nonzero. 
• The caller raqu8ItId that the praviOUI RB be 1UIPBftdad, 

but no pnMOUI RB ....... 

In either CIIIB, IEAVETCL tlmnlnet81 the celler with 
ABEND X'070' and raaIOn code 48 Dr &2,l'8IPBCtlvelv • 

3 Whan IUlPBndlng the current RB,IEAVETCL: 

• Subttactl ona from the count of unlocked, ready TCII 
(ASCBTCBSJ. (Thill. dona baceUIB the TCB II not 
dllpatchable whan thll tap RB lllUIpIIndadJ If thII 
makBl the count of raadv TCa. (both unlocked TCII 
and thDia requiting the locaIlockJ zero,lEAVETCL 
add, ona to the short walt count (ASCBSWCT) and 
time ltampa the walt time. 

• Seta tha RB', auapend count to one. 

To IUIpIInd the praviOUl RB, IEAVETCL .. 1I the RB'. 
lUapand count to ona. Since the TCB II 'till dlspatchabla, 
no additional proceaIng II requIred. 

4 IEAVETCL laue .. CMSET RESET macro to 
rastora tha caller'. croll memory 1tatB. I~ PUll the 

target TCB's addl'8lllnto raglatar 0, the IUIpBI1ded RB .. 
addraa Into raglatar 1, and ratuma to the caller. 

R--.y ProcaIIng 

When antanld to proCBII e SUSPEND macro,lEAVETCL 
dcMp not 8Itablllh Ita own racovery environment. 
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Diagram SUP-42. TCfL Service Routine (lEA VETCL) (part 1 of 6) 

PSA 

PSACLHS (locks-held field) 

PSASRBM (SRB mode flag1 

PSAAOLD 

PSASEL (f current PCLlNK 
stack element! 

ASCB of home address spaca 

I ASCBASID I 
Control register 4 

I primary ASID 

PSA 

I PSASSTK (f super FRR steck) 

SVT 

ASCB 

SVTDSREQ (global dispatcher 
intersect word) 

ASCBSRQ (local dispatcher 
intersect word) 

From a TCTL 
macro 

1 Put the processor in 
kev 0 and disable It 
for I/O and external 
interrupti. 

2 Determine if the 
raquest can be 
processed. 

.If not 

3 Establish a recovery 
environment. 

4 Serialize the dispatch 
function and the TCB. 

• If unsuccessful 

Register 16 

ABEND X'070' I reason code 

PSA 

PSADISP (dispatcher supar bit! 

PSA TCTL (TCTL supar bit! 

PSACSTK ( f current FR R stack) 

f TCB to be 
dispatched 

TCB 

SVT 

SVTDACTV 
(dispatcher 
active field) 

TCBACTIV (TCB active flag) 

TCBS3A Istage 3 exit effector/TCTL 
intersect flag) 

PSA SVT 
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PSATCTL 
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Diagram SUP-42. TCTL Service Routine (lEA VETCL) (Part 2 or 6) 
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Extended DBlCrlptlon 

When a TCTL macro Is issued.IEAVEGLU receives control 
at entry point IEAVTCTL. converts to 31 bit addressing 
mode. and branches to I EAV ETCL at entry point 
I EAVTCT1. I EAVETCL transfers control directly to 
the specified TCB. SRBs that dispatch an associated TCB 
on exit use this service as a performance path. The 
RESUME service routine also Invokes IEAVETCL when 
an SRB Issues a RESUME macro requesting that 
control be given to the resumed TCB/RB after the 
resume function is completed. In this case. the RESUME 
service routine branch enters I EAVETC L at entry point 
JOINTCT. 

At entry, register 4 points to the TCB to be given control. 

Module Labat 

(") 
o , 1 I EAVETCL lets PSW key zero and dlsablas the pro- lEA VETCL I EA VTCT1 
"D c:euor for I/O "end external Interrupts. 

2 For the request to be valid, the caller mlilt be an 
unlocked SRB In home edcIrealng mode with an 

empty PCLlNK stack. UEAVETCL will flush the PCLlNK 
stack If it Is not empty.) If It Is not, I EAVETCL termlnatas 
the caller with ABEND X'070' and an appropriate reason 
code. (See System CDdBl for specific reason codes.) 

3 IEAVETCL makel the dhpatcher-l/O.sVC IUper FRR 
stack the current one and leU to one the dllPStcher 

and TCTL super bits (PSADISP lind PSATCTL). All result, 
If the TCTL service routine 1_ an ABEND, thl luper
visor', racovery routine (lEAVESPR) routul control to 

if IEAVETCR,lIn FRR entry point within IEAVETCL. (See 
rio "Recovery ProcaaIng" for. daIcrIptIon of lEA VETCR.) 
::r g, 4 To IIII'lalize the dlspateh functlO!', IEAVETCL: IEAVETCL 

o .... 
o 
"D 
CD 

~ 
rio ..,. 
o 
:::J 

• Puh the prOCBllOr'I logical eddrellin the 8P9roprillte 
dispatcher active byte (SVTDACTV). Thl' pr8V8l1h 
STATUS from changing the TCa', dlqtatchablllty. 

• EnsurBI that no other functions ere Intersecting with 
the dispatcher. If,elmer the global or local Intersect 
word (SVTOSREQ or ASCBSRQ)I, nonzero, 
IEAVETCL cannot perform the TCTL function. It 
clears the dispatcher active lind super bits and returns 
to the dispatcher', SRB exit routine (entry point 
IEAPDSRT). 

Extended DBlCrlptlon 

IEAVETCL ettemph to serialize the TCB with the dll' 
patcher, STATUS, and tha Itage 3 exit effector by 
.attlng the TCB active end stllga 3 exit effectorlTCTL 
Intersect flaElS (TCBACTIV and TCBS3AI. It UlM a com
pare end swap .nstructlon to do 10. If the Instruction 
fall. because the Intersect flaglare already on,lEAVETCL 
cannot complate TCTL procealng. It clears the dispatcher 
active and luper bit. end returns to the dispatcher'. SAB 
exit routine (entry point ,EAPDSAT). 
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ASCB 

ASCBDPH 
(dispatching 
prioritY) .t====::::::1 

TCBFLGS4 (non.cfliplltchablllty 

TCBFLGS6 flagI) 

.TCBAFFN (~afflnlty mask) 

PSA 

PCCA 

RBSCF (walt/lilspend coum) 

PSAANEW (haxt 
currant ASCB) 

PSACPUT (proceaor time) . 

PSATIME (SRB time limit) 

PCCACAFM (phy.lcal 
proceuor addr .. malk) 

Process 

Entry polm JOINTCT: 

5 Determine If TCB/RB 
II dllpatchable. 
.If not 

Dispatcher 
at entry 
polm 
IEA~DSRT 

TCB 

TCBACTIV 

TCBS3A 

SVT I SVTDACTV I 
PSA 

PSADISP 

PSATCTL 
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Diagram SUP-42. TCrL Service Routine (lEA VETCL) (Put" 0(6) 

6 IEAVETCL cNcka the loUowI"" c:ondlliona to dew· 
mine whath., tha TCI/RI can be diIptIlcfllId. 

• No TCI dlspe~llty IIIQI.,. Mt 
I The top RI II not waldng or IUlPendlld 
I The TCI does not have afflnhy to I PI~ 0"" 

than m. OM 1.1CUtJng IEAVETCL 
I Thalddteu qIIICe pointed to by tha PSAANEW field 

does not hive hlghtr priority then the eumnt IIddraa 
IpaI:I 

If In.,. o' theM condltlonlll not met.IEAVETCL Clnnot 
tranlf ... c:ontrol to the TCI/RB. It cI .. ,. thl TCB Int ... • 
net flap, the dispatcher ICtM 'Iag, and thllUPII' bill, 
and ratums to the dlapetcher'1 SRI lICit roudne (anny 
point IEAPDSRT). 
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STCB 

8 

Create a mask of eligible 
processors for the dispatch. 
If there are no eligible 
processors 

Is the current processor eligible: 

• Yes 
- Call jobstep timing. 

- Tren.fer control to 
the Input TCB. 

• No, next step. 

Exit to memory switch. 

To memory switch 
at entry point 
IEAVEMS9 

Dispatcher at entry 
point I EAPDSRT 

Job step 
timing 

Dispatcher at 
Entry point 
IEAVDSTC 
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Diagram SUP-42. TCfL Service Routine (lEA VETCL) (Part 6 of 6) 

Extended Description 

6 Create a mask of eligible processors for the dispatch of 
the Input TCB. If the task requires a processor with a 

vector facility, the mask is basad on CSDCPUVF and 
STCBAFNS. If the resulting mask is 0, exit Immediately 
to the dispatcher at IEAPDSAT, the SAB exit address . 
Otherwise, store the mask in TCBAFFN. If a vector 
facilitv is notJequlred, the mask Is based on TCBAFFN, 
TCBNDAXP and CSDAXPAL. 

7 The physical processor address mask (PCCACAFMI, 
is logically ANDed with the eligible processor mask 

computed in step 6. If the current CPU is eligible, 

1 .• Jobstep timing is invoked at entry point DSJSTSAB 

2 .• IEAVETCL does the following: 

• -Sets PSAAN EW to the ASCB address of the 
home address space 

• -Sets to zero the processor's SAB mode flags, 
SVTDACTV, TCTL, and dispatcher superbits 

• -Branches to dispatcher entry point I EAVDSTC 
to give control to the specified TCB. 

8 IEAVETCL performs the following: 

• Sets up the interface to memory switch using TCBAFFN 
and TCBNDAXP or STCBVAFN and STCBAFNS. 

• Sets the TCTL superblts, TCBACTIV and TCBS3A 
to zero. 

• Sets the SVTDACTV intersect byte for the current 
processor to zero. 

• Sets up register 14 with the SRB return address in 
the dispatcher. 

• Gives control to memory switch entry point 
(lEAVEMS91. • 

Module Label Extended Description 

.Recovery Processing 

When an error occurs while IEAVETCL II performIng 
TCTL servIces, RTM glvDI control to the lupervllor control 
FRR (lEAVESPR). IEAVESPR routDl control to IEAVETCL 
at entry point IEAVETCR. IEAVETCR: 

• Records dlagnoltlc Information In the SDWA and the 
SDWA varlabla recording area 

• Sets to zaro the TCBACTIV and TCBS3A flags In tha 
Input TCB. the executing procelSor's dispatcher active 
byte (SVTDACTVt. and the TCTL and dllpatcher 
luper bits . 

• Returns to IEAVESPR, which relrlDlal labellEAVEDSE 
within IEAVEDSR. 

Module Label 

IEAVESPR 
IEAVETCL IEAVETCA 

TCAACTV 
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D~ram SUP ... 3. RESUME Senice Routine (IEAVETCL) (Part I of 6) 

Input 

R .... " 1 

ItASCB .1 

RB 

~ 
TC8 

Branched .0 bv .h. 
RESUME mllCro 

I TCBTCBIO I 

1 OJubIe 1M proceaor for 
lID ...... ..,,,,IIn •• nup'" 

2 Oll.rmlnalf thl nqu •• can 
bI 1IIr101'111111. 

• If ,he Input II invalid 

• IftM'II'g8IRBII 
not IUlPlnded 

3 Eltlblllh e ncoverv environment. 

•• ~S'1P8 

Output 

RIIIII'.r 1& 

ABENO X'OlO' I reuon code I 
PIA 

I PlATCTL I 
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Diagram SUP-43. RESUME Senice Routine (lEA VETCL) (Part 1 of 6) 

Emndad D_lptIon 

When a RESUME macro Is Issued,lEAVEGLU receives 
control. It converts to 31-blt addressing mode and 
branches to IEAVETCL at the appropriate entry 
point. (See SUP-36 for the corraspondence batween 
the RESUME entry points In IEAVEGLU and 
IEAVETCL.I IEAVETCL receives control to remova 
a specified RS from a suspended state. IEAVETCL 
tries to do this synchronously. If unsuccessful be· 
cause the required serialization Is not availabla, 
IEAVETCL's actions depend on the type of R~SUME 
macro being processed. The types and IEAVETCL's 
corresponding actions are listed below. Note that the 
request type refers to the action IEAVETCL takes 
after It has determined that It cannot perform the 
resume function synchronously without further ser· 
lallzation. 

• A conditionailynchronoul RESUME - Bypeaes 
the resume function and returns to the caller. 

• . An unconditioneisynchronoul RESUME - Obtains 
the local lock of the target eddrea space and c0m
pletes tha resume function before retumlng control 
to tha caller. 

• A conditional alynchronoul RESUME - Condition
ally obtains an SRB and Ichedules it to complete the 
resume function alynchronously. If no SRB II lVall
abla. I EAVETCL does not complete tha function 
(no GETMAIN II iIIued). 

• An unconditional asynchronous RESUME - Obtains 
an SRB end lchadulBl It to completa the resume 
function Blynchronoully. IEAVETCL might hIVe to 
Illue a GETMAIN to eUocate the SRB. 

At entry, register 6 polntl to the RB to be resumed 
(the target RBI, register 4 polntl to the TCB from which 
the RB II chained, and register 1 contafns the ASCB 
address of tha target RB', home eddrea space. 

1 IEAVETCL dlsabl81 the proceaor for external and 
I/O Interrupti to prevent the addrea space In which 

the target R B resldBl from being _ppad out. 

Module 

COMMON 

Emnded Dlltriptlon 

2 IEAVETCL checkl the resuma requBlt to datermlne 
If: 

• The caller has estabillhad ~rrent addr8Sl8billty to 
the addr .. spaca In which the suspended RB end 
tnk reside. If not, IEAVETCL '"uas ABEND X'070' 
with reason code 20. 

• The TCB acronym II valid. If It II not, IEAVETCL 
IssuBl ABEND X'070' with reeson code 16. 

• The RB luspend count (RBSCFI "nonzero. If the 
suspend count " zero, the RB " not suspended end 
IEAVETCL exit, at step 6. If the suspend count Is 
greater than 1, I EAVETCL issues ABEND X'070' 
with reason code X'56'. 

IEAVETCLal10 checks whether the RB'I addresl is 
valid by making II dummy referenca to the RB. If the 
RB address II Invalid, the referenca causes a program 
Interrupt • 

3 IEAVETCL putl en FRR on the currant FRR stack 
lind leta to one the TCTL super bit. This allows 

the RESUME/TCTL racovery routine (lEAVETCRI to 
receive control dllllbled when an error occurs. Sea 
"Recovery Procasslng" for 8 description of IEAVETCR. 

Module Label 

CHKASCB 

o .. 
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Diagram SUP-43. RESUME Service Routine (lEA VETCL) (Part 4 of 6) 

Extended Description 

4 I EAVETCL attempts to 5erlellze the TCB with the 
dispatcher. STATUS. and Slage3 exit effector by 

setting the TCB active and stage 3 exit effector Intenect 
flags ITCBACTIV and TCBS3A). It uses e compare and 
swap ICS) instruction to do so. If successful and If the 
TCB is dispatchable (TCBFLGS4~O),IEAVETCL con· 
tlnues processing at the next Itep. 

If the CS Instruction falll because the Intersect flags are 
already set or if the CS Instruction Is successful but the 
TCB is not dispatchebleITCBFLGS4tO). IEAVETCL 
cannot perform the resume function synchronously with· 
out further serialization. One exception to this is when 
the TCB Is active on this processor. In this case. the task 
issued a RESUME for an RB In itself and serialization Is 
not required unless the TCe is nondispatchable. (When 
the TCe is nondlspatchable. serialization other than the 
intersect flags il required because the aUIESCE function 
might be preparing to swap out the target address space.) 
If either the intersect flags are already set or the TCe i. 
nondlspatchable. IEAVETCL'I actions depend on the· 
type of resume macro being processed and are described 
below. If I EAVETCL was able to set the Intersect flags. 
It resell them to zero before taking the action described • 

Module Label 

IEAVETCL GETXSCT1 

• Conditional synchronous requests: IEAVETCLdoes IEAVETCL RCSC 
not complete the resume function. It deletes the 
FRR. resets the TCTL bit, restores the caller'. system 
mask. and returns to the caller with a return code of 
4 to indicate that the resume function was not 
performed. . 

• Unconditiona/synchronou,requests: IEAVETCL IEAVETCL NOTCOND 
obtelns further serialization. If the caller does not 
already hold the CML lock of the address spece In 
which the input RB relldes. IEA~ETCLobtelnl 
it. If the caller holds any other CML lock, IEAVETCL 
issues ABEND X'070' with reason code 44. After 
obtaining the lock. IEAVETCL updates the resume 
registers and PSW, if requested by the caller to do so. 
IEAVETCL resets the specified RB's suspend count 
to zero. then tries agein to obtain the intersect fiags 
(TCBACTIV and TCBS3A). If successful. and if 
the CML lock was not already held at entry. 
IEAVETCL releases it. If the TeB is dispatchable 
ITCBFLGS4~O). I EAVETCL continues at step 5. 
Otherwise. processing continues at step 6. 

Extended Description 

4 (continued) 

• Conditiona/asynchronous requests: IEAVETCL 
makes no further lerlallzation attempts. but it tries 
to perform the resume function asynchronously. 
It issues a conditional request for an SRB. If one can 
be obteined from the supervisor's SRB pool using a 
GETSRB macro, -iEAVETCL initializes and schedules 
the SRB to enter this modula at antry point IEAVRSRB. 
where an unconditional synchronous RESUME macro 
Is issued. After scheduling the SRB,IEAVETCL: 

Tums off the TCTL super bit 
Deletes the FRR 
Sets e return code of 4 to Indicate that an SRB was 
scheduled to perform the resume function a.yn
chronously 
Restores the caller's system mask 
Returns to the caller 

If no SRBs ere avellable. I EAVETCL cannot do the 
resume. It performs the cleanup functions de.cribed 
Abova. except that it sell a return code of 8 to indicate 
thet the resume function was not completed. 

• Uncondltione/asynchronou. request.: IEAVETCL 
performs the same function. al it does for conditional 
asynchronous requests, e)(cept that it obtains the SRB 
uncondltionellv. 

Module Label 

IEAVETCL RSCA 

IEAVETCL RSUA 
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Diagram SUP-43. RESUME Service Routine (IEAVETCL) (Part 6 of 6) 

Extended Description 

5 IEAVETCL releases the RB from the suspend state 
by setting the RB suspend count (RBSCF) to zero. 

If the telk does not require a Iocallodc (TCBLLREa-o), 
and if the R B released from the IUlpend state Is the 
current RB (TCBRBP .. tha target RB addrau), tha talk 
Is now dlspatcheble. lEA VETC L updetes the resuma 
register. and PSW If the caller requasts. IEAVETCL 
adds one to the count of ready, unlocked TCBs 
(ASCBTCBSI • 

6 The caller can specify that, after completing the 
resume function. I EAVETCL either return to the .. 

caller or trensfer control to tha resumed TCBIRB. If 
IEAVETCL II to return control to the caller, It: 

• Turns off the intersect flags 
• Turns off the TCTL super bit 
• Deletes the FRR 
• If the resumed RB Is the current one, and If the talk 

Is dilpatchable, calls I EAVEMSO to notify other 
processors thet work is ready (entry point I EAVEMS91 

• Sets a return code of 0 
• Restores the caller's statu. 
• Branches to the caller 

If the caller requested thatlEAVETCL exit to the 
rasumed TCB/RB (the RETURN .. NO option wesspecl
fled), IEAVETCLdatermlne.1f the request Is wUd. The 
RETURNaNO option can be specified only by callers 
executing In SRB modeandln home mode.IEAVETCL 
terminates all other requestors with ABEND X'070' 
and reason code 12 (not In SRB mode) or 24 (not In 

Module 

home modal. If the PCLlNK .tack is not empty, it Is purged. 
If the caller holds any locks, IEAVETCLabands the caller 
with reason code 28. If the requast is valid, control is 
passed to the TCTL service routine et label JOINTCT to 
attempt to give control to the rasumed task. 

label 

MAINLINE 

NORTN 

Extendad Description Module 

Recovery Processing: 

Whon an error occurs whila IEAVETCL i. processing a 
RESUME macro, RTM gives control to IEAVETCL'. 
FRR IIEAVETCR). The FRR: 

• Records diagnostic information in the SDWA. 
• Establishes a nested FRR (entry point RSFRR2E 

within IEAVETCU to protect this routine against 
error. in external routines (SDUMP, FREESRB) 
and errors In references to pr!wte storage. 

• Adds one to the count of raadv TCB, (ASCBTCBS). 
If I EAVETCL had not yat decraased the count, thl. 
mekeslt high. 

• laue. an SDUMP of the resume TCB's address space. 
• If IEAVETCL had IBt the TCBACTIV and TCBS3A 

flags, resets them to zero. 
• If IEAVETCL had obtained an SRB, frees It. 
• Sets the TCTL IUper bit to zero. 
• ISlues a SETRP to percolate the error and frae the 

local lock (If IEAVETCL obtained It). 

If an error occurs while IEAVETCR Il8xecutlng, RTM 
gives control to entry point RSFRR2E. This FRR: 

• Records diagnostic Information In the SOWA. 
• Sets the TCTL luper bit to zero. 
• ISlues a SETRP to percolate the error and free the 

local lock (If IEAVETCL obtained it). 

Label 

IEAVETCR 

RSFRR2G 
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Diagram SUP44. Validity Check Processing (lEA VEV AL) (Part 1 of 4) 
From supervisor 
routines to validate 

I "put addresses 
~~------------------------~ 

ReglltBr 1 

Starting 
addrell 

RegiltBr 2 

RegiltBr4 

TCBaddress 
orOor kay 

PSATOLD 

1 Chack whethar tha starting addrell 
is on a fullword boundry. 

• Tha addr8llis not on a fullword 
boundry 

2 Obtain the test protactlon kay. 
• ••• ,TO 

callar 

3 Tast accell to the spaclflad pages 
via the TPROT instruction. 

• Fetch and store 8CC88I was valid 
for all pages. • ••• T,0 

caller 
• Fetch or store ag;8SS IMI8 Invalid 

for any page. • •• ~To 
callar 

4 If a page or segment arror occurred In 
It8P 3, set up recovery, switch the 

protect key to tha Input protection kay 
and continua access chacklng with a CS ~ 

Instruction • 
• If access chacklng is unsuccessful .... ~ RTM 
• If 8CC88I checking is succaaful, Continue 

Output 

PSW 

I Condition code I 
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additional pages, if requested. ---------------

r .... 
n 
ID 
::I 
CI 
ID 
D,: 

::Q 
31D 
~~ 
ID., ., ... 
... ·n 
1IIrt
... ID 
ClD. 

13 
III 

'art
.,ID 
0., " .... IDI» .,..,. 
rt-CI 
~o 
o • .. ... 
toItIIS 
IIIlZ 
Z = 



r
oo( 
N 
00 
I ..... 

..... 
0-
\II 
I 

CI 

.... 
n ...... 
n o 
~ ., .... 
Ia :r 
1+ 

1-1 
til' 
3: 

n 
o ., 
" 
..... 
..0 
00 ..... 

3: 
CD 
1+ 
:r 
o 
a.. 
o 
"'" o 
" CD ., 
II) 

1+ ... 
o 
::J 

Diagram SUP-44. Validity Check Processing (lEA VEV AL) (Part 2 of 4) 

Extended Description 

The validity check processing determines whether an 
address or address range belongs in the key of a specif
ied program. Supervisor service routines branch into 
validity check, giving as input the address (or range) of 
the area being checked • 

1 Validity check gives control back to the caller for 
a starting address not on a fullword boundry. Valid

ity check passes a non-zero condition code Un the PSW) 
to the caller. 

2 Validity check obtains a protection key from one of 
three sources: 

• Passed as input by the caller 

or 

• From a TCB (TCBPKA) whose address is passed 
as input by the caller 

or 

• From the current TCB (via PSATOLD). 

Module Label 

IEAVEVAL IEAOVL01 

IEAOVLOO 

Extended Description 

3 Validity check uses the selected protect key to test 
the storage key of the spoecified pagels) Via the TPAOT 

instruction. If both storing and fetching is allowed on all 
pages within the selected range, validity check wlll return 
to the callar with a condition code of zero. If either 
storing or fetching is not allowed on any page, a non-zero 
return code is returned to the caller. . 

4 If the TPAOT instruction condition code indicates 
that a page or segment translation exception was en

countered, the following processing is done: 

• A recovery routine (FAA) is established to 
intercept any program checks 

• The protection key is switched to the selected 
i!lput protection key 

• A compere and swap instruction is used to 
validata the storage area. 

The compare and swap (CS) instruction will do both a 
fetch and store into the specified address. If the check is 
successful, validity check loops to check the requested 
address range, if necessery. A program check error'will 
result if the compare and swap instruction referred to an 
invalid address, resulting in the recovery routine gaining 
cOntrOl via ATM.RTM gives control to the recovery routine 
at step 6, entry point VLCKFAR. 

Module Label 
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5 Set the protect key back 
to zero, delete recovery and 
set condition code to zero. ..... Caller 

~. 
VLCKFRR 

6 Check the program check 
code. 

• If the program check code 
indicates that a protection 
exception, segment translation 
or page translation error has 
occurred ..... 

RTM . 
• If any other error occurred, 

give control to the caller's 
error routine via RTM 

..... 
..... Step 7 

VALRETRY 
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Diagram SUP44. Validity Check Processing (lEA VEV AL) (Part 4 of 4) 

Extended Description 

5 Validity check sets a condition code of 0 Indicating 
e valid address. The protection key is changed back 

to 0, and control returns to the caller •. 

6 RTM gives control to validity check at antry polm 
VLCKFRR If a program check occurred. The 

validity check racovery routine determines whether an 
expected program check occurred-either a 0C4, 000, or 
001. If one of the three expected error occurred. comrol 
goes to RTM to retry at emry polm VALRETRY. Otherwise. 
control goes 10 RTM to give the caller's error routine control. 

7 RTM reenters validity check at emry point VALRETRY. 
Here, validity check sets the condition code to a non-zero, 

and returns to the caller. 
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~ Diagram SUP-4S. Supervisor Analysis Router Routine (lEA VESAR) (Part 1 of 6) 
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Diagram SUP4S. Supervisor Analysis Router Routine (lEA VESAR) (part 2 of 6) 

Extended Description 

IEAVESAR refreshes critical control block pointers and 
calls component analysis routines that continue to 
refresh/repair process. 

1 IEAVESAA verifies system fields that are required to 
continue processing in this module. Refreshes the 

CVT pointer. IEAVESAR repairs the PSAlCCAV and 
verifies the GSDA, lCCT, or the PSAlCCAV. 

If the PSAlCCAV pointer and the lCCATOOP entry for 
this processor both fail lRA checks, then IEAVESAR sets 
the processor in an X'083' disabled wait. 

Otherwise, if needed,lEAVESAR refreshes the PCCATOOP, 
the PSAlCCAV, and LCCA 10, then returns to the sub· 
routine caller. 

2 IEAVESAR checks the status of ACR. If ACR is 
active on this processor, IEAVESAR returns to the 

caller. Otherwise, continues at the next step . 
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• If both the PSASCWA and the LCCAPUS faillRA 
checks, then sets the processor in a X'083' disabled wait. 

• If both the PSASCWA and the WSACSCWA fail LRA 
checks, then sets the processor in a X'083' disabled wait. 

4 If this is a recursive entry into IEAVESAR, or 
IEAVElKR was called directly by RTM, and lock 

repair processing returns to the caller. 

5 IEAVESAA sets up a functional recovery routine 
(FRR). 
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~ Diagram SUP45. Supervisor Analysis Router Routine (lEA VESAR) (part 3 of 6) 
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1 
10 Log error data. 
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Diagram SUP-4S. Supervisor Analysis Router Routine (lEA VESAR) (part 4 of 6) 

Extended Description 

6 I EAVESAR turns on the super bit. 

7 IEAVESAR Initializes a recursive control flag in the 
SCWA. 

8 IEAVESAR identifies the caller in the FRR parameter 
area. 

9 I EAVESAR initializes the pseudo SDWA in the 
processor-related work area. 

10 If error data was collected prior to the initialization of 
the pseudo SDWA, IEAVESAR moves error data, with 

control block name and field name, the VRA of the pseudo 
SDWA. 
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~ Diagram SUP-4S .. Supervisor Analysis Router Routine (lEA VESAR) (part 5 of 6) 
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Diagram SUP45 .. Supervisor Analysis Router Routine (lEA VESAR) (part 6 of 6) 

.... 
n .... 
(") 
o 
~ ., ,... 
10 
:r ,.. 
.... 
all 
3: 
(") 
o ., 
" . 

Extended Description 

11 IEAVESAR initializes the necessary parameters and 
registers, calls the repair/analvsis routines. I EAVESAR 

calls the low storage refresh routine, the spin lock repair 
lock routine, and the ASVT and AFT verification/ 
reconstruction routine . 

12 If error date exists in the pseudo SDWA,then 
IEAVESAR: 

• Completes the necessary SDWA initialization . 

• Sets the ABEND and reason codes. 

If the caller is IEAVEREX then the ABEND code is 
X'071 , and the reason code is 4 • 
If the caller is IEAVTRTM then the existing ABEND 
and reason codes are propagated. 

• Records the pseudo SDWA in SYS1.LOGREC using the 
RECORD function. 

... 13 I EAVESAR performs necessary clean up prior to exit-= ing. It resets the mainline recursion control, resets 

..... the I EAVESAR super bit, and deletes recovery. I EAVESAR 
then returns to the caller. 
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Recovery Processing 

The IEAVESAR recovery routine (ESARFRR) performs 
the following functions: 

• Resets the lEA VESAR super bit. 

• Resets the recursion control (SCWSARP) to allow 
IEAVESAR to process the next call. 

• Indicates in the SDWA, the module in control at the 
time of the error. 

• Indicates in the VRA that an unexpected error occurred. 

• Moves the 6·word FRR parameter area to the VRA. 

• Indicates percolation to RTM via SETRP. 

• Returns to RTM. 
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Diagram SUP-46. Address Space Verification Processing (lEA VEVRR) (part 1 of 4) 
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Diagram SUP-46. Address Space Verification Processing (lEA VEVRR) (part 2 of 4) 

Extended Description 

Address space verification processing routine. 

1 If necessary, refreshes the master memory's segment 
table origin register velue ('PSASTOR') field from the 

master address space second teble entry (ASTE). 

2 IEAVEVRR rebuilds the real AFT from the virtual 
A FT If the following Is true: 

the entry Is from RTM via I EAVESAR, and 
the error was a special operation exception, and 
an address first table (AFT) exception, or an address 
second table exception. 
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Diagram SUP46. Address Space Verification Processing (lEA VEVRR) (part 4 of 4) 

Extended Description 

3 If entry is from RTM via IEAVESAR and the CMS and 
DISPATCHER locks are held,lEAVEVRR searches 

the address space vector table (ASVTI for invalid en tires. 

• Unassigned entries should contain an address within the 
table. 

• Unassigned entries should contain the virtual address of 
a valid ASCS. 

If no invalid entries are found, I EAVEVRR returns to its 
caller. 

4 IEAVEVRR calls the system queue verifier 
I EAVEQV31 to chain through the address space 

created queue (ASCR). lEA VEVRR reconstructs all ASVT 
entries that are assigned to ASeSs. 

5 Working from the bottom of the ASVT to the top, 
available entries are chained into three queues: 

• Available entries reserved for ST ARTed/SASI address 
spaces with the field ASVTRSHD as queue header. 

• Available entries for max users, less the number of 
active address spaces, using the field ASVTFRST 
as queue header. 

• All remaining entries used for replacements for 
non-reusable ASIOs with the field ASVTOSHO 
as queue header. 

These queues are embedded within the ASVT. The 
queue header points to the first available ASVTENTY 
field, and so on. The last available entry contains zeros. 

IEAVEVRR returns to the caller. 
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~ Diagram SUP-47. External Call Second Level Interruption Handler (lEA VEXS) (Part 1 of 4) 
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environment around 
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4 Perform the service requested by 
the RPSGNL macro: 

• For MEMSWT. 

• For ROCHECK. 

• For GTF. 

• For MODE. 

• For SWITCH. 

5 Delete the recovery 
environment and go 
to step 2. 

6 Return to the caller. 
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Diagram SUP47. External Call Second I.evei Interruption Handler (lEA VEXS) (Part 2 of 4) 

Extended Dascrlption 

When an external call interruption occurs. the external 
FLiH (lEAVEEXT) gives control to the external call 
second lovel interrupt handler (SLlH). The SLiH routes 
control to any of four system routines. The system 
routine to receive control is determined by the issuer of 
the RPSGNL macro (remote pendable signal routine 
IEAVERP). The option specified on the macro corre
sponds to the following action: 

• MEMSWT - memory switch routine (I EAVEMS3) 

• RQCH ECK - TOO clock synchronization (I EAVRQCK) 

• GTF - GTF function (AHLSTCLS) 

• MODE - Mode function (lGFPEXI2) 

• SWITCH - No system routine is given control; this 
option is used to preempt work currently 
on specified procassor. 

Control returns to the external call SLlH; the SLIH returns 
control to the point established by the external F LI H. 

1 The external call SLIH locates the PCCA (physical 
control communications area) of the executing 

procassor by referring to the PSA (prefixed storage area). 
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I EAVEXS I EAVEXS 

Extended Dascrlption 

2 The PCCA contains an indicator in the external call 
SIGP buffer (PCCARPB) that specifies the service 

requested in the RPSGNL function. The external call 
SLI H checks the PCCARPB field for each posslbla con
dition to determine which services are to receive control. 
In each case, the external SLIH: 

• Determines the actions requested in the RPSGN L 
function. 

• Turns off the Indlcotor In the PCCARPB. 

3 The external call SLiH establishes the recovery en
vironment to handle errors in the receiving routine. 

4 The external call SLI H branches to the appropriate 
service routine except in the case of the SWITCH 

option. Since no further service routine procossing is 
required for the SWITCH option the SLiH will return 
to the dispatcher if in task mode. The dispatcher will 
save the status of the interrupted task thus completing 
the function requested by the SWITCH option. If not 
in task mode, the SLI H will return to the interrupted 
routine. 

5 The SLiH deletes the recovary environment. 

6 Control retum. to the adcIl'USllOt up by the external 
FLIH. The retum adcIreu is either the dilpatcher 

. or an entry point In the external FLlH, depending on thll 
IYltem mode at the time the Interruption occurred. 
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(J) Diagram SUP-47. External Call Second Level Interruption Handler (lEA VEXS) (Part 3 of 4) 
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Diagram SUP47. External Call Second Lewllnterruption Handler (lEA VEXS) (Part 4 of 4) 

Extended Description 

7 Indicates error Information in the SOWA and VRA 
areas. 

8 Depending on the reason entered. uses the SETRP 
macro to indicate to RTM to either retry to the 

mainline or percolate. 
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Diagram SUP-48. Lock Freeing Routine (lEA VFRLK) (Part 1 of 2) 
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suspend locks. 

ASCaSSPC 

PSATOLD 

D .. 
4 If the caller is In task 

> 
TCB r mode and there Isa 

I ~.=R I 
status stop pending 
for this task, call 
STATUS to complete 
the CML lock request. 

.. 
...-

5 Enable for external and 
I/O InterruptL 

ToRTM 
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SVT 
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SETLOCK 
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Diagram SUP-48 .. Lock Freeing Routine (lEA VFRLIC) (Part 2 of 2) 

Extended Dasl:rlptfon 

IEAVFR LK Is called by RTM to clear the global and local 
1nterS8CtS, alld to frea all locks held by the currant process. 

1 IEAVFRLK disables for external end I/O Interrupts. 
It than savas the caller's registers 1-14 In the SCWA. 

2 If the dispatcher lock is held, the global intersect is 
cleared by setting the SVTDSREO word to all zeros. 

3 If tha local lock is held, the local Intarsact Is cleared 
by setting the ASCBSRO word In home's ASCB to 

all zeros. 

4 If the caller is in task mode and the sbrtus stop 
pending flag (ASCBSSPC) is on and the CAT error 

flag (ASCBCTER) is off, then aacondary ac:Idrassabllltv 
Is established to the home addrass space. If the atatus 
stop pending flag (TCBSSPC) is on for the current task 

. than tha status routina is called to complata tha pending 
status request. Tha callar's aaconde"; addrassability is 
restored. 

5 The caller's registers 1-14 are restored from the SCWA 
and extarnal and I/O intarr~Pts ara enabled. 

Module Label 
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Diagram SUP49. CML Lock Cleanup for Current DAT ERROR Piocess (lEA VLICRM) (Part I of 2) 
Called by RTM if a OAT 

Input .... _ ...... eM. _ . 
Register 1 EntrY point IEAVCCML 

h .. 
1 Obtain an SSRB/XSB. 

~psw 

Jr V ... .. ~E,,\VESPM .. 
r- -I RO I 

~~Rl. f 2 Presarve the status of .. 
the current process in 
the SSRB/XSB. 

CR·3 I 
CR-4 
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area .. 

3 Call RTM, typtFRMGRCML 
to set up the SSRB to .. • OAT error ASCB 

v1 
abend. [IEAVTRTI .. r 

PSA ........... ··1,. 
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4 Change CML lock 
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ownership from the OAT 
IpSALOCAL .. 

error addrass space to 
ASCBLOCI 

master, 

5 Schedule the SSRB. ... L. 
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Diagram SUP49. CML Lock Cleanup for Current OAT ERROR ProceliS (lEA VLKRM) (Part 2 of 2) 

Extended ~Iptlon 

If a process has suffered a OAT error while holding the 
CML lock of another address space, RTM calls IEAVLKRM 
atentry point lEA VCCML 

1 Obtain an SSRB/XSB. 

2 lEA VLKRM initializes the SSRB/XSB to represent the 
OAT error Pf'OC8II with the exception that it is to run 

In the master', address space. The following fields are 
Initialized in the new SSRB: 

• SRBPASIO is set to one. 
• SRBASCB Is set to point to the master's ASCB. 
• SRBLLHLO is set to Indicate a locellock Is held. 
• SRBHLHI Is set to Indicate a local lock Is held. 
• SSRBCPUT and SSRBTIME fields are both set to 

20EkIay time value. 

The following OAT error process stetus Is saved In the 
SSRBor XSB: 

• PSW at the time of error 
• GPRsO-15 
• Control ragllten 3 and 4 
• The contents of the normal FRR steck 
• XSBXLAS islat to point to the locked ASCB. 

The PCLlNK steck header (RSASTKE) is set to zero to pre
WIlt any acddemal reference to the OAT address IP8C8 
priVate atorage via the steck chain. 

Module Label Extended Description 

3 IEAVLKRM calls RTM, tYpe=RMGRCML to set 
up the SSRB to abend. 

4 The process of changing the CM L lock ownership 
from the OAT error address space to appear to be 

owned by a suspended unit of work in the master's 
address space consists of the following steps: 

• PSALOCAL is set to zero. 
• PSALCLLI (local lock held flag in the CLHS) 

is turned off. 
• In the locked address space: 

ASCBLOCK is set to '4FFFFFFF' 
(readv-to-run 10) 
ASCBLOCI is set to point to the master's ASCB 
ASCBCM LH is set to point to the new SSRB 

• In the OAT error address space: 
The count of CML locks held (ASCBCMLC) is 
decreased by one • 

• In the master's address spece: 
The suspended SRB count (ASCBSCNT) is 
increased by one. 
The count of CML locks held (ASCBMLC) is 
Increased by one. 

• XSBXMCRS in the new XSB Is set equal to the 
master's control register 3 and 4. 

5 When this process is dispatched, it will abend with 
an X'064' completion code and RTM will attempt 

to give control to any FRRs on the normal Steck at the 
time of the OAT error 10 that the FRR, can release 
resources, including the CML lock. 

Module Label 
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til' 
Z 
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IHSA 

IHSACPSW 

IHSAGPRS 

IHSAFSSA 

Entry point IEAVLKRM: 

1 Obtain the dIspatcher 
lock end IIItIIblllh 8 

recovery envIronment. 

2 If a talk In enother 
eddl'8ll space holeb the 
faIling add,.. 8p8C8'1 

local lock, marie the 
failing addl'8llspace'l 
ASCa norweullible and 
prepare to radlspateh 
the talle for termInation. 

ASCB of failIng add,.. IPBC8 
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ASCBCMLH 

ASCBXMET 

TCB holding the CML lock 
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Diagram SUP-SO. CML and WCAL Lock Resource Managers (lEA VLKRM and lEA VELRM) (part 2 of 6) 
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Extended D8II:I'Iptlon 

Thl. diagram doscrlbel both tho CML roIourco managor 
(lEAVLKRM) and tho LOCAL lock resource managor 
(ontry point IEAVELRM within IEAVLKRM). IEAVLKRM 
I. doserlbed In .tepl 14, IEAVELRM In .tep 6. 

CML Rasourco Manager (lEAVLKRM) Procoalna 

RTM gives control to IEAVLKRM early In addr08llpaco 
tarmlnatlon prDCesllng. IEAVLKRM omuros that ony 
CML loca owned by tho terminating addresa .paco 
are lotar released. AI.o, If the failing addraa .pace', 
CML lock I. hold, IEAVLKRM onsures that the unit of 
work holding the lock I. abendad. At entry, rogl.tor 1 
contains tho address of 0 pointer to tho resource 
manager paremoter lin (RMPL). 

1 IEAVLKRM obtains tho dl.patcher lock to 
• orlallzo the ASVT seen doscrlbed In atop 3. It lIS UBI 

a SETFRR macro to Bltabllah LKRMFRR (on ontry 
point within IEAVLKRM) Bslts recovery routlno. (See 
"Recovory PrDCesllng" for a d8lCflption of LKRMFRR.I 

2 If no addrBls space own. tho failing BddrBl. space'. 
locsllock a. a CML lock,lEAVLKRM continuos 

at tho next step. If another addresa space dD81 own the 
falling addresa space's CML lock, IEAVLKRM sets the 
non-rousabillty flag (ASCBXMET) In tho failing addresa 
spaco's ASCB. Thla prevonts any su.pended SRBs from 
being reschoduled to the wrong address space by pre
venting tho reuse of this ASIO. 

If an SSRB holds the failing addresa space's CML lock, 
~ no other proceulng Is required. When the SSRB i. mado 
.... dlspatchablo ond tho dispatcher find. that tho CML-Iocked 
if addresa space cannot be accessed, It terminates tho unit of 
a. work reProlBnted by tho SSRB. 
o 
-ft 

c 
" " ~ .... .... 
o 
~ 

Modulo Lobol Extended D8II:tlptlon 

If a task holds the CML lock, IEAVLKRM prepares the 
talk to be dispatched. It: 

• Checks for a OAT orror in the terminating address 
space. If there is an error, the task holding the CML 
lock is reset by calling the status subroutine. 

• Coplos the reglners and PSW from tho taak', IHSA Into 
tho TCB/RB. 

• Caples tho FRR stack from tho IHSA Into tho TCB's 
NSSA. 

• Sots the TCBCMLF flag, which indlcetes to tho dlspatchor 
that tho CML resource managor hal put tho appropriate 
.tatua Into tho TCB/RB and NSSA. (The dispatcher doo • 
not redlspatch tho teak until this flag Is .ot.) 

• If status pending Is on for this task (TCBSSPC '" ON), 
resets the task by calling tho status subroutine at entry 
point IGC07904 in module IEAVSETS . 

When tho dlspatchor attompts to dispatch tho task and finds 
that tho ta.k cannot establl.h addressablllty to tho CML
locked addresa space, It ebends tho talk. RTM thon gau 
control to proCOll the FRR stack seved In tho NSSA. Thl. 
parmltl tho recovery routines to cloan up eny resources 
serialized by tho lock and to relO8lo the lock. 

Module Label 

o 
-ft 
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~ Diagram SUP-SO. CML and LOCAL Lock Resqurce Managers (lEA VELKRM and rnA VELRM) (Part 3 of 6) 
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I HSACPUT 
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XSBSTKE 

ASC8 of faUlng 
addraa space 

C ASCBCMLH 

SSR8 

SSRBCPUT 

SSRBTIME 

SSRBXS8 

XSB 
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I 

I 

Process 

3 For each CML lock hald 
by the failing add/'1111 space, 
Inldallza and IChadule 
an SSRB that will aband 
and parmlt the appropriate 
rec:ovarv routlnal to 
daan up tha CML lock 
r8lOUf"C8I. 

4 Clean up and retUm • Retum 
toealler 

Malter ICRIBGUI18n 

ASCB 

ASCBSR8S 
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Diagram SUP-SO. CML and LOCAL Lock Resource Managers (lEA VLKRM and lEA VELRM) (part 4 of 6) 

3 If the failing addr ... Ipace own. any CML locke Cthe 
ASCBCMLC field IIgruter than lIro),IEAVLKRM 

1C8R1 the ASVT for the add .... epac:a whOM CML locke 
It holdl Cth.lIddr ... spac:a whose ASCBLOCI valu. 
match the addrell of the failing add ........... ASCB). 
For ac:h such addrea apace found. IEAVLKRM: 

I IIIUII • GETSSRB macro to obt.ln an SSRB. 
I Inltlallzel the SSRI to run In the rrIIIt8I' lChedul ..... 

addr ....... by letting the SRBPASID and SRaASCI 
fields to reflect the mIIt ... lCIIIdul ..... add ..... space. 

• CopI. the pnJC8IIOI' timer valu. and PCLlNK .tIICk 
hadar Into the new SSRI/XSB. IEAVLKRM taka 
these valu. from either the old SSRBIXSI or the 
owning talk'. IHSA. 

I I ..... a CALLRTM macro to have RTM copy the lock 
holder'. nICOVerv information into thl SSRB, end to 
.. t the SSRB to &bend when dlspatdled. Thl. allOWI 
the appropriate FRR. to lilt control aher the SSR8 
abendL 

I PUll the mater lCfIeduler'. control regl.ter valuee Into 
the new SSRB·. control registar fleldl. 

• Sell the SRBLLHLD end SRBHLHI flalds to make It 
appear 81 though the SSRB holds the CML lock. 

• PUll the ASCB addraa of the mastar schedular', ASCB 
into the ASCBLOCI field. end indlcatas thet an SSRB 
hold. the CML lock. 

• Adds one to the mastar schedular'. count of luspended 
SRBI (ASCBSRBSI. 

I Add. one to the master scheduler's count of CML lock. 
hald (ASCBCMLC). 

• Schedules the SSRB to exacute In the master IChedular'. 
addraa space. When dispatched. the SSRB abend,. RTM 
gell control to prOCBSl the FRR stack aaoclated with tho 
CML lock. ThOl8 FRR routinas claan up any rOlOurCBI 
serialized by the lock and role8lO the lock. 

Moduli 

IEAVLKRM LKRMCMLS 4 IEAVLKRM releases the dispatcher lock, 
deletes the FRR, end returns to RTM. 
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Diagram SUP-sO. CML and LOCAL Lock Resource Managen (lEAVLKRM and lEA VELRM) (part 5 of 6) 

ASCB of felling eddreu lpace 

ASCBLSQH SSRB 

SRBFLNK 

SRBSUSP 

SRBCMLQ 

From 
RTM 

Entry point IEAVELRM: 

5 Reschedule ell the work 
luspended on the local 
lock', lu.pend queue. 

Return 
to caller 

routine 

SSRB 
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ASCB of failing 
Bddreu space 

ASCBSRBS 
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Diagram SUP·SO. CML and LOCAL Lock Resource Managers (lEA VLKRM and rnA VELRM) (Part 6 of 6) 

LOCAL Lock RBouRIII Mlft8IIII' (lEAVELRM) ProcessIng 

5 RTM gives control to IEAVELRM near the end of address 
space termination processing. IEAVELRM deans up the 

terminating addrtllllpllCtt's local lock suspend queue. It 
puts the appropriate Information In the queued SRB/SSRB's 
to make them appear valid and reschedules them. This 
C8UHI the dispatcher to put the SRB/SSRBs back on the 
local or globailefYlc:e priority IItt (SPLI. However, because 
the felling addrea space's ASCBFAI L flag I. on, the dis· 
patcher cannot allow the SRB/SSRBs to run. They remain 
on the dispatching queue until PURGEOQ finds them and 
calli their respective nIIOUn:8 termination managers. 

IEAVELRM then returns to RTM. 

Reconry ProceaIng 

When an error occurs while I EAVLKRM Is executing. RTM 
giVIIS control to LKRMFRR. LKRMFRR requests that RTM 
free the dispatcher lock. records diagnostic Information In 
the SOWA and. If necessary. frees the SSRB that IEAVLKRM 
obtained. LKRMFRR then returns to RTM. 

Module L .... 
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Diagram SUP-51. DATOFF Macro Service Routine (lEA VMVCO) (part 1 of 4) 
From DATOFF 

Input 

Registers 

2 Target address 

3 Target length 

4 Source address 

5 Source length 

Registlll"l 

2 Target address 

3 Length -1 

4 Source address 
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Source Data- J 

It 
I Source Data I 

macro with 
INDMVCLO index 

From DATOFF 
macro with 
INDXcO index 

Entry point: IEAVMVCO 

1 Move data from source to 
target using MVCL instruction. 

Entry point: IEAVXCO 

2 Exclusive OR target 
area with source area. 

Return to 
caller 

Exclullvu OR 

Return to 
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Register 15 
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Diagram SUP-51. DATOFF Macro Service Routine (lEA VMVCO) (Part 2 of 4) 

Extendod Description 

lEA VMVCO contains saveral generalized IBM-supplled 
DATOFF routines. Access to the routines is through 
the DATOFF macro. 
DATOFF Index INDMVCLO: 

1 Moves the data from the source locetion to the 
target location specified by the caller using e 

MVCL instruction. Sets a zero return coda. 

DATOFF Index INDXCO: 

2 Exclusive ORs the data in the target location with 
the source area data specified by the caller using 

an XC instruction. Seta a zero return code. 

Module Label 
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Diagram SUP-51. DATOFF Macro Service Routine (lEA VMVCO) (Part 3 of 4) 

Input 

Registers 

2 Target address 

3 Target length 

4 Source address 
\ 

5 Source length ) 
6 Protect key 

/ 
I Source Data 

From DATOF F macro 
with INDMVCLK index 

I 
From DATOFF 
macro when 
invalid index 
is detected. 

Process 

Entry Point: I EAVMVKY 

3 Move data from source 
to target using MVCL 
instruction and protect 
key specified by caller. 

Entry Point: IEAVDFTA 

4 Abend invalid DATOFF 
caller . 

Return 
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Diagram SUP-51. DATOFF Macro Semce Routine (lEA VMVCO) (Part 4 of 4\ 

Extended Description 

DATOFF Index INQMVCL.K 

3 SwItches to the PSW protect key specified by the 
caller. Moves the data from the source location 

to the target location specified by the caller using a 
MVCL.lnstruction. Returns to protect key zero and 
sets e zero return code. 

DATOFF Index Is Invalid 

4 Abends the caller with a X'OFF' completion code. 
DATOFF detected an invalid index passed to the DATOFF 
linkage routine • 

Module Label 

IEAVMVCO IEAVMVKY 

IEAVMVCO IEAVDFTA 
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Diagram SUP-S2. Processor Controller Damage Monitor Routine (lEA VSPDM) (Part 1 of 6) 

Input 

CVT 

I CVT_c·1 

IEEMB860 

1 If no MSSF, return to 
theealler. 

2 Establish the recowry 
environment. 

• •• ~ Return 
toealler 

Output 
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Diagram SUP-52. Processor Controller Damage Monitor Routine (rnA VSPDM) (Part 2 of 6) 

Extended Description 

I EAVSPDM Is attached by the master scheduler 
(lEEMB8601 during system initialization and walts 
on an ECB that will be posted when a processor 
controller machine chock occurs. If the ECB Is 
posted, I EAVSPDM notifies all listening subsystems 
that the processor controller is damaged via the 
subsystem interface. I EAVSPDM also issues a 
message to notify the operator that the processor 
controller il damaged • 

1 If there i. no usable maintenance service and 
support facility (MSSF) hardware present or 

If the code il executing on a VM configuration (field 
CVTMSFCB il zero), return to the master scheduler. 
Before eccealng the CVT, force the reset of cache 
lines. This prevents thil module from bringing down 
the system If there were cache Interference and MSSF 
wei not working at this point. 

2 Establish SPDMRECV a. the error recovery routine 
by issuing the EST AE macro. If EST AE II not 

suc:ceaful, abend the caller with abend code X'OW. 

Module Label 
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Diagram SUP-52. Processor ControUer Damage Monitor Routine (lEA VSPDM) (Part 3 of 6) 

Input Process 

3 Obtain storage for the 
machine check handler's 
MSSF ECB and Sllve Its 
addr .... 

4 Initially indicate that MSSF 
Is not damaged. 

... 5 Initialize ECBs and control 
~ blocks. I SSIBAREA I 

IEFSSOBH 

I SSOB I 
CSSOB 

SSIBSPDM 

IEFJSSIB 

I SSIB I 
CSSIB 

CMSTRID 

Output 

-'" CVT 

[CVTSPDMF I 
-'" CVT 
r 

ICVTSPD I 
.. 
r 

ECBMMSSF 

ECBDUMMY 

IEFSSOBH 

SSOBID 
SSOBLEN 
SSOBFUNC 
SSOBSSIB 

IEFJSSIB 

SSIBID 
SSIBLFN 
SSIBSSNM 
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Diagram SUP-52. Processor CoDtroller Damage MODitor Routine (lEAVSPDM) (Part 4 of 6) 

Extended Descriptlor 

3 Obtain fixed LSQA storage Isubpool 255) for the 
machine check handler's MSSF ECB and place its 

ac!dress in the CVT. Befora accessing the CVT, force 
the reset of cache lines. This prevents this module from 

bringing down the system if there wera cache Interference 
and MSSF was not working at this point. 

4 Set a flag to Indicate that MSSF Is not damaged. 

5 Clear the machine check handler's MSSF ECB and 
clear the dummy ECB to be usad for an indefinite 

wait after the processor controller has been damaged. 
Initialize the subsystem output block ISSOB) and sub
system initialization block ISSIB). o 

~ ... 
l1li 
3: 
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Diagram SUP-52. Processor Controller Damage Monitor Routine (lEA VSPDM) (Part 5 of 6) 

Input 

I I ... 6 Walt to be posted. ECBMMSSF .. 
7 When posted: 

a) Usa the SSI to notify 
the system of the 
damage to the processor 
controller. 

b) Notify the operator 
of the processor 
damage • 

I ECBDUMMV I .. 
-v c) Enter an Indefinite 

walt state on an ECB 
that will never be 
posted. 

Output 
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Diagram SUP-52. Procasor CoalroUer Damase MoDilor Roullne (lEA VSPDM) (ParI 6 of 6) 

Extend .. DacrIptIan 

6 I .... WAIT I'ftICfO to walt undltlw ECB II posted. 
either by the machine cfIIck hand .. or .... nat. CPU 

recovery. 

7 When the Eel II po ...... do the following: 

al Notify 1lIten111ll1Ubay ..... of the damage to the 
111'_ control!. via thelUblyllem Intarface. 

bl ..... meuaga 1EA41OW to ncnlfy the operator of 
the dalllllll to the proceaor contron •• 

cl en .. an Inddllllta walt ..... on the dummy Eel 
that will never be POlled. An Indefinite walt II 
antered rather than rlturnlng to the call. to 
111'''''''' the MSSF Eel In CUI any anampa II 
mada to accau It again. 

MSSFDEAD 
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SUP-53. CHECKPOINT/RESTART EXIT RQUTINE ROUTER (IEAYCKRS) 
IEAVCKRS - MODULE DESCRIPTION 

DESCRIPTIVE NAME: Checkpoint/Restart Exit Routine Router 

FUNCTION: 
Checkpoint/Restart passes control to this Supervisor Control 
module (IEAVCKRS) (via tho entry point address in CVTCSPIE) 
which is responsible for calling the appropriate exit routines 
to perform Checkpoint/Restart processing. 

IEAVCKRS is called by CheckpoinVRestart three timas (twice 
for the Checkpoint and once for the Restart) to invoke the 
appropriate exit routines. Each time, register one will point 
to a queue of at least one SSCR (Subsystem Checkpoint Record). 
The SSCRCKRS and SSCRBKC bits within the first SSCR will be 
set as follows: 

- First call -
- Second call -
- Third call -

SSCRCKRS = 1 
SSCRCKRS = 1 
SSCRCKRS = 0 

SSCRBKC = 1 
SSCRBKC = 0 
SSCRBKC is unused 

The first call is a request to return the number of SSCRs 
needed to checkpoint the task. The Exit Routines are 
responsible for returning the number of SSCRs they require. 
On the second call. Checkpoint/Restart passes a queue of tho 
requested SSCRs to IEAVCKRS. The Exit Routines are responsible 
for storing the appropriate task related status in tho SSCRs. 
On the third call. Checkpoint/Restart passes tho same queue of 
SSCRs to IEAVCKRS. The exit routines are responsible for 
restoring the task's status from tho SSCRs. 

ENTRY POIUT: lEAVCKRS 

PURPOSE:" Refer to the module function topic. 

LINKAGE: Branch entered via CVTCSPIE 

CALLERS: Checkpoint/Restart 

INPUT: 
- A queue of one or more SSCRs pointed to by register 

one upon entry . 

- The SSCRCKRS and SSCRBKC bits in the first SSCR on 
the queue set to indicate tho function to be performed 

OUTPUT: 
- All exit routines called to perform the appropriate 

Checkpoint/Restart processing based on the values 
of the SSCRCKRS and SSCRBKC bits 

- SSCRBLKC set to the total number of SSCRs requested by 
the exit routines plus one for the SYSTEM SSCR (SSCRBLKC 
is set only when the SSCRCKRS and SSCRSKC bi 15 ara one) 

EXIT NORMAL: To Checkpoint/Restart with return code in register 15 

EXIT ERROR: To Checkpoint/Restart with return code in register 15 

EXTERNAL REFERENCES: 

ROUTINES: 
IEAVCRVF - (Vector Checkpoint/Restart Exit routine) 
IEAVSPI - (ESPIE Checkpoint/Restart Exit routine) 

DATA AREAS: 
The first SSCR on the queue during Checkpoint processing 
and Common IEAVCKRS processing will contain SSCR count 
inform3tion related to each of the called oxit routines. 
This SSCR is refered to as the System SSCR. 

SUP-374 MVS/XA Sllr Supervisor Control LY28-l76S-0 (e) Copyright IBM Corp. 1987 
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SUP-53. Checkpoint/Restart Exit Routine Router (IEAVCKRS) 

IEAVCKRS - MODULE DESCRIPTION (Continued) 

CONTROL BLOCKS: 
SSCR I Subsystem Checkpoint Record) - (r IW) 

r = Read 
W = Hrite 

TABLES: EXITTABLE - The internal exit routine name and ID table 

SERIALIZATION: No special serialization is requi,.ed. 
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SUP-53. Checkpoint/Restart Exit Routine Router (IEAVCKRS) 

IEAVCKRS - MODULE OPERATION 

IEAVCKRS will LOAD each exit routine module and save the 
address for later use. The names of the exit routines will be 
obtained from a static table resident in IEAVCKRS. Associated 
with each exit routine will be a one byte unique exit routine 
10. This 10 will also reside in the table. Any future exit 
routines will be added to the end of the table. 

The SSCRCKRS bit within the first input SSCR will be examined. 
If it is one. the SSCRBKC bit will be examined. If it is one. 
Checkpoint/Restart has requested a count of SSCRs to be 
returned. "Checkpoint Count SSCR Processing" will be done. If 
the SSCRBKC bit is zero. "Checkpoint Processing" will be done. 
If the SSCRCKRS bit is zero. a restart operation is taking 
place. "Common IEAVCKRS processing" will be performed. 

All exit routines previously LOADed will then be DELETEd. 
Control will pass back to the caller with the appropriate 
return code. The return code will be in the following 
format. 

'OOOOxxyy' Hhere xx is a one byte exit routine 
10 of the exit routine which passed 
a non-zero return code 
and 
yy is the return code passed back from 
the exit routine whose 10 is xx 

If all exit routines completed successfully. the return coda 
will be zero. 

"CHECKPOINT COUNT SSCR PROCESSING" 

IEAVCKRS will keep a count of the total number of SSCR blocks 
requested by the exit routines. One additional SSCR will be 
needed to contain IEAVCKRS control information. This SSCR will 
be referred to as the system SSCR. 

The count of total SSCRs will be initialized to one (for the 
system SSCRI. Then. for every exit routine in the table. the 
following will be done. The SSCRBLKC field in the input SSCR 
will be zeroed. Then the exit routine will be called. The 
address of the input SSCR will be passed in register one. Upon 
return. if the SSCRBLKC is not less than zero. it will be 
addad to the count of total SSCRs. If the SSCRSLKC field is 
less than zero. 1EAVCKRS will return to Checkpoint/Restart 
with the appropriate return code. 

After all exit routines have been called. t~~ CN~t of SSCRs 
will be cor.:pareci to ur .. 5. If c:;~l, !~c~o ~f the exits require 
SSCRsI the SSCRSLKC field will be set to zero. Che~.~oint will 
not invoke IEAVCKRS again if no SSCRs are requested since none 
of the exit routines have data to checkpoint. If the count of 
SSCRs is not equal to one, SSCRBLKC will be set to the count 
of SSCRs. 

"CHECKPOINT PROCESSING" 

Because Checkpoint/Restart provides IEAVCKRS no usable data 
area across the first and second calls to 1EAVCKRS (between 
"Checkpoint Count 5SCR Processing" and "Checkpoint 
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SUP-53. Checkpoint/Restart Exit Routine Router (IEAVCKRS) 

IEAVCI<RS - r.ODULE OPERATION (Continued) 

Processing"). the count of SSCRs needed by each exit routine 
is not saved from the first call. Register one points to the 
qu~ue of SSCRs whose first elem~nt is the system SSCR. 
"Chec!<point Count SSCR Processing" will be rep~ated with one 
exception. Instead of totaling the number of SSCR blocks. the 
nweber of SSCRs requested by each exit routine will be saved 
in the system SSCR. This will be accomplished in the folluNing 
way. 

The SSCRCKRS and SSCRBKC bits of a 20 byte dummy SSCR will be 
set to one. Then for each exit routine in the table. SSCRBLKC 
in the du~my SSCR will be zeroed. The exit routine will then 
be called. Register one will contain the address of the dummy 
SSCR. Upon return. the dummy SSCRSLKC field l'lill be saved in 
the system SSCR in a location associated with the exit routine 
invoked. 

The number of SSCRs on the queue will then be compared to the 
total number of SSCRs recorced in the system SSCR. If the 
counts are not equal. at least one of the called exit routines 
has requested more or less SSCRs than it requested on the 
first call. In this case. IEAVCKRS will return to 
Checkpoint/Restart with the indicative return code. 

After all exit SSCR counts have been recorded in the system 
SSCR. "Common IEAVCKRS Processing" will be performed. 

"COMMON IEAVCKRS PROCESSING" 

For the purpose of discussion. let each SSCR in the queue of 
SSCRs be subscripted from 1 to N. Furtner let SSCR(1) be the 
system SSCR. 

An SSCR-INDEX will be set to 2 (pointing to the first 
non-system SSCRI. Then for each exit routine in the table that 
requested more than 0 SSCRs. the following will be done. 

The forward pointer in the last SSCR belonging to the current 
exit routine ISSCRFCHN) will be saved. Then the SSCRFCHN field 
will be zeroed. This will prevent the called exit routine 
from accessing SSCR blocks it does not aNn. The SSCRFLGl 
field from the system SSCR (SSCRI1)1 will be copied to the 
SSCRFLGl field in SSCRI SSCR-INDEX). The SSCRFLGl field 
contains the SSCRCKRS and SSCRSKC bits which co~~unicate to 
the exit routine whe'~her the checkpoint or res-l:art action is 
to be t~ken. The exit will then be called. Register one will 
contain the address of SSCR(SSCR-INOEX). Upon return. the 
saved SSCRFCHN field will be restored to the forward pointer 
of the last SSCR belonging to the exit routine just processed. 
The SSCR-INOEX will be advanced to the first SSCR belonging to 
the next exit routine to be called. 

RECOVERY OPERATION: 
IEAVCKRS runs under the caller's recovery. 

Note - Each exit routine is responsible for its own recovery. 
Chsckpoint/Restart has recovery set up before the call to 
IEAVCKRS. Any undetected error in an exit routine will 
percolate to Checkpoint/Restart. 
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SUP-53. Checkpoint/Restart Exit Routine Router (IEAVCKRS) 

IEAVCKRS - DIAGNOSTIC AIDS 

ENTRY POINT NAME: IEAVCKRS 

MESSAGES: None 

ABEND CODES: None 

WAIT STATE CODES: None 

RETURN CODES: 

EXIT NORMAL: 

RetUrn codes are presented to the caller in register 15. 

Return coda Explanation 

X'OOOOOOOO' All exit routines returned a 
zero return code. 

EXIT ERROR: 

Return codes are presented to the caller in register 15. 

Return code Explanation 

X'ooooxxyy' The exit routine whose 10 is xx 
passed back the non-zero yy return 
code. 

Specific return codes for error conditions detected 
in the IEAVCKRS module are as follows: 

Return code Explanation 

X'0000010S' IEAVCKRS has detected that tho 
number of SSCRs requested by the 
exit routines from the first 
Checkpoint/Restart invocation 
is not equal to the number of 
of SSCRs requested by the exit 
routines on the second 
Checkpoint/Restart invocation 

X'OOOOxxFF' IEAVCKRS has detected that the 
the exit routine whosa ID is xx 
has requested a negative number 
of SSCRs 

REGISTER CONTENTS ON ENTRY: 

o - Irrelevant 
1 - Address of SSCR Queua 

2-12 - Irrelevant 
13 - Address of IS Hord Save Area 
14 - Return Address 
15 - Entry Point Addrass 

REGISTER CONTENTS ON EXIT: 
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SUP-53. Checkpoint/Restart Exit Routine Router (IEAVCKRS) 

IEAVCKRS - DIAGNOSTIC AIDS (Continued) 

EXIT NORMAL: 

0-13 Unchanged 
14 Return address 
15 Roturn code 

EXIT ERROR: 

0-13 Unchanged 
14 Raturn address 
15 Return code 
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SUP-53. Checkpoint/Restart Exit Routine Router (IEAVCKRS) 

IEAVCKRS - Checkpoint/Restart Exit Routine Router 

Checkpoint/Restart 

C:> lEAVCKRS 

Checkpoint/Restart pa~ses control to this 
Supervisor Control module (IEAVCKRS) (via 
the entry point address in CVTCSPIEI which 
is responsible for calling the appropriate 
exit routinos to perform 
Checkpoint/Rastart processing. 

IEAVCKRS is called by Checkpoint/Restart 
three times (twice for the Checkpoint and 
once for the Rastort) to invoke the 
appropriate exit routines. Each tirn3J 
register one will point to a queue of at 
leost one SSCR (Subsystem Chcc~point 
Record). The SSCRCKRS and SSCRSKC bits 
within the first SSCR will be set as 
follows: 

- First call - SSCRCKRS = 1 SSCRBKC = 1 
- Second call - SSCRCKRS = 1 SSCR2KC = 0 
- Third call - SSCRCKRS = 0 SSCR8KC is 
unused 

The first call is a request to return the 
number of SSCRs needed to checkpoint the 
task. Tho Exit Routinos are responsible 
for returning the number of SSCRs they 
require. On the second eallJ 
Checkpoint/Restart pasces a queue of the 
requested SSCRs to IcAVCKRS. The Exit 
Routin3s are responsible for storing the 
appropriate task related status in the 
SSCRs. On the third callJ 
Chec~point/Restart passes the same queue 
of SSCRs to IEAVCKRS. The exit routines 
are responsible for restoring the task's 
status from the SSCRs. 

Save the address of the SSCR 
queue 

LOAD each exit routine and 
save its entry point address 

in the EXIT~? table 

1031 Decide whether to do "Count 
SSCR procs~sing". 

t
A 
A 

"Checkpoint" pi'ocessing, or 
'''Restart'' processing 

SSCR J----------> A 

I SSCRCKRS SSCRBKC I : 
1041 Call the CNTSSCRS 

procedure passing the 

A 
A 
A 
A 
A 

r- address of the input SSCR 
C /L.......J, 
C '.-----,/ CNTSSCRS: 12 
C 
C HEADSSCR 
C 
C 

STEP 01 
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SUP-53. Checkpoint/Restart Exit Routine Router eIEAVCKRS) , 

IEAVCKRS - Checkpoint/Restart Exit Routine Router 

A C losl Save the return code A C 
A C 
A 
A 

SSCR J----------> 
r--I -----.1 
SSCRCKRS . 

A 

~ A Call the CHKPOINT 
A procedure passing the 
A I- address of the tap SSCR 
A C on the queue 
A C /L-....J, 
A C 'r--./ CHKPOINT: 2S 
A C 
A C HEADSSCR 
A C 
A C 
A C ~ Save the return code A C 
A C 
A 
Ar-
A B l!!1 A B Call the COMMON procedure 
A B passing the address of 
A B r- the top SSCR on the queue 
ABC /L-....J, 
A B C \,--, / I COltl1o." '2 
A B C 
A B C 
ABC 

HEADSSCR 

ABC 
A B C 

~ ABC Save the return code 
A 8 C 

~ DELETE the exit routines 

lE] Return with the appropriate 
return code 

STEP OS 

I 

, / 
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SUP-53. Checkpoint/Restart Exit Routine Router (IEAVCKRS) 

IEAVCKRS - Checkpoint/Restart Exit Routine Router 

PARAMETERS ~> 
1 SSCRPTR n I CNTSSCRS 
1... ------- 1 .. ___ ... :) 

~ CNTSSCRS: Determine the 
nu~b3r of sscns requested by 

the exit routines 

~ Zero the return code 

~ Initialize the count of 
SSCRs to one for the system 

SSCR 

~ Loop until all exit routines 
have been called or until a 

called exit routine returns 
a non-zero return code 

PARAMETERS -1----------> 
'-1-----'1 SSCRPTR . 

~ Initialize the SSCR count 
field to zero for the exit 

~ being called 
A 

PLA_AA __ ME_T_E_RS ____ ~~~---~:) 
ISSCRPTR r 

A IE] Place the address of the A 
A SSCR in register one for 
A the exit routine call 
A 
A 
A ~ ·Call the exit routine 
A /L-...J\ 
A \ r-t; I EXITRTN 
A 
A 
A ~ If the exit routine was A 
A not successful ••• 
A 
A ~ Construct the proper A 
A error return code 
A 

PARAMETERS -1----------> 
~I------------~I ~ 
~SCRPTR . ' 

A 
~ The exit rout ine was A 

A successful. If the number 
A of SSCRs requested by 
A this exit routine is not 

SSCR A negative, add the nu~ber 
A to TOTSSCRS 

SSCRBLKC A 
A 1221 ~Ihen the requested SSCR A 
A count is negative, 
A construct the proper 
A error return code 
-

PAAAMETERS -1----------> -1----.1 SSCRPTR . 

~ Place the total number of 
SSCRs requested in the SSCR 

to be returned to 
Checkpoint/Restart 

I 

STEP 12 

I \SSCR 

/ 1 sscr~8LKC 1 

\SSCR 

IISSCR8LKCI 
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SUP-53. Checkpoint/Restart Exit Routine Router (IEAVCKRS) 
IEAVCKRS - Checlcpoint/Restart Exit Routine Router STEP 24 

PARAMETERS ~> 
ISYSSSCR ~I CHKPOINT 

:) 
PARAMETERS r----------> 
ISYSSSCR 1-: 
SSCR 

ISSCRDATA 
I 

....J 

1241 Return with the return code 

~ CI;!{POINT: Record the number 
of SSCRs required by e~ch 

exit routine and initiate 
Chec:cpoint processing 

~ Clear the return code 
variable 

~ Clear the SYSTEM SSCR 

~ Set the SSCRCI(RS bit to one I 

to in the du~~y SSCR to 

C indicate Chec!cpoint 
processing should be done 

~ Set the SSCR3KC bit in the 
dUl::JY SSCR to tell the exit I 

a count of required SSCRs is 
requested 

~ Call each exit routine to 
retrieve the nu~ber of SSCRs 

requested and store the 
nL!r.:bsr in an exit associated 
slot in EXITSSCRCNT within 
the system SSCR 

~ Place the address of the 
du~~y SSCR in register one 

I - for the call to the exit 
A routine 
A 
A 
A 32 Call the exit routine I~I§] 
!\ 
A 
A 
A 
A 
A 
A 
A 
A 
A 

IL-....J'r--------------------~I~ 
'r--o/l EXITRTN I . ~I ____________________ ~I~I 
If the exit routine was 
not successful ••• 

1341 Construct the proper 
error return code 

,SSCR 

/ISSCRCKRSI 

,SSCR 

IISSCRBKC 

,SSCR 

IISSCRBLKCI 
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SUP-53. Checkpoint/Restart Exit Routine Router (IEAVCKRS) 

I~AVCKRS - Checkpoint/Restart Exit Routine Router 

A 
PARAMETERS -1----------> A ... 1------..,1 ~ A: 

1351 Else, the exit routine 
was successful. Record 

the nu!:!::Ier of SSCRs 
rot1uested by this exit 
routine in the SVSTEf1 
SSCR 

SYSSSCR . ' 

SSCR A 

SSCRBLKC 

PARAMETERS -1----------> 
~I--------------------~I ~ 
~YSSSCR SSCRPTR . ' 

SSCR 

SSCRFCHN 

A 
A 
I-

1361 If the number of SSCRs 
needed for the Ch~ckpoint· 

has changed since the 
first call to IEAVCKRS 

1371 Construct the proper 
error return code 

1381 If all exit routines were 
processed successfully, 

invc!<e the CO::::O~ routine to 
do the Checkpoint processing 

1391 Call the COMMON routine 
/~,...--------------------------~ 
\,--,/ COMMON: 42 

SYSSSCR 

~ Save the return code 

~ Return with the return code 

STEP 35 

...... _____ -1 'PARAMETERS 

/ISSCRPTR 

, / 
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SUP-53. Checkpoint/Restart Exit Routine Router (IEAVCKRS) 

IEAVCKRS - Checl<point/Restart Exit Routine Router 

PARAMETERS ~:> 
ISYSSSCR rll CO~Y,ON 
L... ------....,j. IL.. .. ___ ..... :) 

~ CO:t:~CN: Invo!(e the exit 
routines to do Checkpoint or 

Restart processing 

§] Clear the return code 
variable 

PARAMETERS -1----------> 
~I --------~I /' SYSSSCR . 

SSCR 

§] Set FIRSTSSCR to the "first 
non-system SSCR on the 

qusue. (The first SSCR 
belonging to the first exit 
routine to be called) 

SSCRFCHN 1451 Process each exit routine 
until there are no more exit 

routines to call or an exit 
routine passes back a 
non-zero return code 

-
PARAMETERS -1----------> 
'-1 ------.1 SVSSSCR . 

A 
A 1461 Initialize LASTSSCR to A 
A point to the first SSCR 
A on the queue belonging to 
A this exit routine 
A 

PARAMETERS -1----------> 
~I --------~I '/ SYSSSCR . 

A 
1471 Find the SSCR in the A 

A queue which is the last 
A SSCR belonging to the 
A exit routine being 

SSCR A processed 
A 

SSCRFCHN A 
A 

S~S_C_R _________ ~~I~ ____ ~:) 

ISSCRFCHN r 
A 1481 Save the forward pointer A 
A of the current exit's 
A last SSCR 
A 
A 1491 Zero the forward pointer A 
A of the current exit's 
A last SSCR. This is done 
A to prevent the called 
A exit routine fro~ 
A altering SSCRs not 
A belonging to it 
A 

PARAMETERS -1----------> 
~I--------~I /' SYSSSCR . 

A 
~ Set the SSCRCKRS and A 

A SSCRBKC bits in the exit 
A routine's first SSCR to 
A tell t~e exit routine 

SSCR A whether to do Checkpoint 
A or Restart processing 

SSCRFLGl A 
A ~ Place the address o"f the A 
A exit routine's first SSCR 
A in register one 
A 

STEP 42 

I 

I 

I 

I 

,SSCR 

/ISSCRFCHNI 

,SSCR 

/ISSCRFLGll 
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SUP-53. Checkpoint/Restart Exit Routine Router (IEAVCKRS) 

IEAVCKRS - Checkpoint/Restart Exit Routine Router 

A 

~ A Call the exit routine 
A /L-..J, 
A ,.---./\ EXITRTN 
A 
A 
A 1531 If the exit routine was A 
A not successful ••• 
A 
A 1541 Construct the proper A 
A error return code 
A 
A 

~ A Restore the saved SSCR 
A forward pointer 
A 
A 

~ A Advance FIRSTSSCR to the 
A address of the first SSCR 
A belonging to the next 
A exit routine 
I-

.~ Return with the return code 

IEAVCRVF - MODULE DESCRIPTION 

DESCRIPTIVE NAME: Vector Checkpoint/Restart Exit Routine 

FUNCTION: 
IEAVCRVF is responsible for saving or restoring the subject 
task's vector related status during a Checkpoint or Restart 
operation. 

IEAVCRVF is called by the Supervisor Checkpoint/Restart Router 
module (IEAVCKRS) three times (twice for Checkpoint processing 
and once for Restart processing) to perform the Checkpoint and 
Restart processing. Each time. register one contains the 
address of a queue of at least one SSCR (Subsystem Checkpoint 
Record). The SSCRCKRS and SSCRBKC bits within the first SSCR 
will be set as follows. 

First call -
Second call -
Third call -

SSCRCKRS = 1 SSCRBKC = 1 
SSCRCKRS = 1 SSCRBKC = 0 
SSCRCKRS = 0 SSCRBKC is U'lUsed 

Tho first call is a request to retum the number of SSCRs 
needed to checkpoint the task. On the second call. IEAVCKRS 
passes a queue of the requested SSCRs to IEAVCRVF. The exit 
routine is responsible for storing the appropriate vector 
related status in the SSCRs. On the third call. IEAVCKRS 
passes the same queue of SSCRs to IEAVCRVF. The exit routine 
is responsible for restoring the task's vector status from the 
SSCRs. 

STEP 52 

I 

',SSCR 

/ISSCRFCHNI 

,/ 
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SUP-54. VECTOR CHECKPOINT/RESTART EXIT ROUTINE IIEAVCRVFJ 

ENTRY POINT: lEAVCRVF 

PURPOSE: Refer to the module function topic 

LINKAGE: Branch entered 

CALLERS: IEAVCKRS ISupervisor Checkpoint/Restart Router) 

INPUT: 
- The subject task's TCB referenced via PSATOLD 

- A queue of one or more SSCRs pointed to by register 
one upon entry 

- The SSCRCKRS and SSCRBKC bits in the first SSCR on 
the queue 

- The Vector status Save Area of a task using tho 
vector facili ty 

- Tho STCBVSSA pointer from the subject task 

- Tho CVTVSS and CBLVSSA fields 

OUTPUT: 
- SSCRBLKC set to the total of SSCRs needed to checkpoint 

the task's vector status IHhen SSCRCKRS and SSCRBKC are 
set to ono) 

- The task's vector status saved in the queue of SSCRs 
I When SSCRCKRS is set to one and SSCRBKC is zero I 

- The task's VSSA lobtained by the Vector SLIHI restored 
from the data in the queue of SSCRs I When SSCRCKRS 
is zero) 

- Return coda in regis tar 15 

EXIT NORMAL: To IEAVCKRS with return code in register 15 

ENTRY POINT: CRVFRRTN 

PURPOSE: Provide recovery for the IEAVCRVF mainline. 

LINKAGE: Branch entered 

CALLERS: RT11 

INPUT: 
- Values placed in the FRR parameter area by the 

mainline for registers 11 through 13 

- The address of the mainline return code field 
placed in the FRR parameter area by the mainline 

- The address of tho top SSCR on the queue for 
recording purposes only Iplaced in the FRR parameter 
area by the mainline) 

- The SDNACHPC and SDWAHRC fields in the SDHA 

- The STCBVSSA field of the subject task 
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SUP-54. Vector Checkpoint/Restart Exit Routine (IEAVCRVF) 

IEAVCRVF - MODULE DESCRIPTION (Continued) 

OUTPUT: 
- Standard error diagnostic information recorded in the 

SOHA 

- The appropriate SOHA fields for RETRY communication 
to RTH 

- The SSCRHDR area from the head of the input SSCR queue 
recorded in the VRA 

- The FRR parameter area recorded in the VRA 

- rne mainline return code field set to the appropriate 
value 

- The STCBVAFN and TCBAFFN fields reset to reflect "stolen" 
vector affinity 

- The vector control bit in Control Register Zero set to 
zero by the Dispatcher via the CALLDISP macro 

EXIT NORMAL: To RTH 

EXTERNAL REFERENCES: 

ROUTINES: None 

CONTROL BLOCKS: 
CBLS (Control Block Lengths Table) 
CVT (Communication Vector Table) 
FRRS (Functional Recovery Routine Stack) 
PSA (Prefixed Save Area) 
SOI'IA (System Diagnostic Hork Area) 
SSCR (Subsystem Checkpoint Record) 
STCB (Secondary Task Control Block) 
SVT (Supervisor VC!ctor Table) 
TCB (Task Control Block) 
VSSA (Vector Status Save Area) 

r = Read 
w = Hrite 

SERIALIZATION: 

- (r) 

- (r) 

- (r.w) 
- (r) 

- (r.w) 
- I r.w) 
- (r .w) 
- (r) 

- I r,w) 
- I r.w) 

STCBVAFN is set to zero to ensure that the Oispatcher 
and Stop/Reset do not attempt to save vector status 
while IEAVCRVF is altering the task's VSSA during 
Rostart processing. 
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SUP-54. Vector Checkpoint/Restart Exit Routine (IEAVCRVF) 

IEAVCRVF - MODULE O~~r.AT!ON 

IEAVCRVF will set an EUT type FRR which will pass control to 
an internal recovery routine ICRVFRRTN) should an error occur. 
SVCs cannot b~ issued while the EUT FR~ is in place. Th~ 
values from registers 11, 12, and 13 will b3 saved in the FRR 
para~eter area to allow use in the recovery routine. 
Registers 11 throush 13 contain the address of the data area. 
th3 module base address. and the address of the general 
register save arca. 

The SSCRCKRS bit in the first SSCR of the input SSCR queue 
will then be examined. If the SSCRCKRS bit is ono, the SSCRBKC 
will be examined. If H: is one, "CNTSSCRS" processing will be 
porforr.:3d. If the SSCR3~C bit is zero, "CH:{POINT" prOC'3csing 
will be perform'i:!d. If the SSCRCKRS bit is zero, "RESTART" 
processing will be done. The return cod3 from the called 
subroutine will be saved. 

The EUT FRR will then be deleted and control will pass to tho 
caller with the saved return code. 

"CNTSSCRS" Processing 

PSATOLD will be used to gain addressability to the subject 
TCS. STC3VSSA will then be cOm?arcd to zero. If it is zero. 
the SSCR~LKC field within the first input SSCR will bo sot to 
zero to indicate no vector checkpoint will be done. 

If STCSVSSA i~ non-zero, IEAVCRVF will calculate the nunbar of 
SSCR blocks nced3d to checkpoint the task's 'lector status Save 
Aroa IVSSA). The size of tho VSSA will be obtained by 
~~ltiplying th~ vector section size !the value in CVTVSSI by 
64 and adding the size of ~~e static portion of th'3 VSSA 
ICBLVSSA) to the result. The nu~~cr of SSCRs needed to store 
the VSSA will be placed in the SSCRSLKC field of th~ first 
SSCR on the input SSC~ ql.Joue. I~;,en calculating the nu:;:~or of 
SSC~ bloc~~s, .. o:ne:n~~r VSSA data will be stored in the SSCRDATA 
fields only. 

"CHKPOINT" Processing 

The VSSA will be validity checked via the LRA instruction 
and "VSSA" acronym checks. If the STCBVSSA does not point to 
a valid VSSA, control will be passed to th~ r.aller with a 
return coda cf X·C':·. 'J~h~!"'!·d.~9~ ~ ur.AI.lJ)!S!' !!"!~~:::H:';Yi::S, 
FIXED=NO,FRRSTK=SAVE" will be issued to cause the dispatcher 
to save the task's vector status in tho VSSA. I':ncn IEAVCRVF 
is re-dispatched, the STCBWICK bi t will be chec!(ed to 
determine ~hether vector status for the task was lost due to 
a machine check. If so. control will be passed to the caller 
with a return code of X'20'. 

If vector status for the task was saved successfully. 
tho task's VSSA will then be copied into the SSCRDATA fields 
of successive elements of the input SSCR qu~uc. Tho current 
leval num~er of the VSSA ICBLVSSAL) will be stored in tha in 
tho first SSCR at the VSSARPTR fiold location. Tho actual 
VSSARPTR value is not needed for the Restart operation. ine 
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SUP-54. Vector Checkpoint/Restart Exit Routine (IEAVCRVF) 

IEAVCRVF - !·:CnULE OPERATION (Continued I 

saved CBLVSSAL value will be compared to the lovel of the VSSA 
at the ti~e of the Restart to ensure VSSA compatibility. 

"RESTART" Processing 

This processing will restore the task's vector status on a 
restart operation. 

A simple vector instruction will be issued IVXVC. Extract 
Vector Countl. This will cause the vector SLIM to ~uild and 
initialize a vector environment for tho task. After the 
vector instruction is issued. STCBVAFN will be z~roed. This 
will stop the Dispatchor and Stop/Reset from savir.g/restoring 
vector status for the task while IEAVCRVF is restoring the 
VSSA. TCBAFFN will thcn be set to tha value in STCBAFNS. A 
"CALLDISP BRAlI!CM=YES.FIXED=I':O,FRRSTK=SAVE" will then be issued 
to cause tho dispatcher to turn off tho vector control bit in 
control register o. To turn off the vector control bit in 
IEAVCRVF would require disablement to serialize the PSACROSV 
field. 

When IEAVCRVF is re-dispatched. the VSSA will be validity 
checked via the LRA instruction and "VSSA" acronym checks. If 
the STCBVSSA does not point to a valid VSSA, control will be 
passed to the caller with a return coce of X'04'. 

The Vector section size recorded in tho SSCR data area at 
Checkpoint timo will be compared against the current section 
size. If the section sizes are not equal. control will be 
passed to the caller with a return code of X'lO'. 

The VSSA level num~er saved in the SSCR data area at 
Chc~<point time will be compared against the current VSSA 
level num~er in the CBLS .. If they aro not e~~~l. control will 
be passed to the caller with a return code of X'14'. 

Appropriate VSSA fields will then be copied from tho queuo of 
SSCR blocks to the task's VSSA. IThe VSSA was created as a 
result of the vector instruction issued. I 

RECOV~RV OFERATIO~: 
The FRR Routine (CRVFRRTNI will be responsible for recording 
sb:ndard diagnostic information in the SDNA. Also. FaR 
parmeter area data and other message text will be recorded in 
the VRA. 

The FRR will then determine whether the orror was caused 
because none of the online vector processors meats the 
task's affinity require~ents. because thoro is no vector 
processing capability in the complex. because the 
VSSA could not be obtained by tho Vector SLIH. or because of 
an unexpected program chock. If the Vector SLIM initiated a 
X'09F' reason cod~ X'OS' ABEND. tho return coce field from the 
~inlino will be set to X'OS'. The aderess of the return code 
field w~s passed to the recovery routine in the FRR p~ramoter 
~rea. If th~ Vector SLIH initiated a X'09F' reason cod~ X'OC' 
ABErm. th~ return coda field from the mainline will be set to 
X'OC'. If the Vector SLIH initiated a X'09F' reason coca 
X' 24' ABE~ID or if the VXVC instruction issued by thea· Res tart 
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SUP-54. Vector Checkpoint/Restart Exit Routine (IEAVCRVF) 

IEAVCRVF - MODULE OPERATION (Continued) 

routine in this module resulted in a X'OCl' ABEND. the 
return coda field will be set to X'lS'. In all other cases. 
the return code field will be set to X'lC' to indicate an 
unexpected error occurred. 

If the task had obtained a VSSA. vector affinity will be 
stolen in the following way. STCBVAFN will be set to zero and 
TCBAFFN will be set to STCSAFNS. A "CALLDISP BRANCH=YES. 
FIXED=NO. FRRSTK=SAVE" will then be issued to cause the 
dispatcher to turn off the vector control bit in control 
register O. 

The FRR will retry to label CRVFEXIT in IEAVCRVF where the FRR 
will be deleted and where control will be passed to the caller 
with the appropriate mainline return code. 
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SUP-54. Vector Checkpoint/Restart Exit Routine (IEAVCRVF) 

IEAVCRVF - DIAGNOSTIC AIDS 

ENTRY POINT NAMES: IEAVCRVF 
CRVFRRTN 

MESSAGES: None 

ABEND CODES: None 

WAIT STATE CODES: None 

RETURN CODES: 

ENTRY POINT IEAVCRVF: 

EXIT NORMAL: 

Return codes are presented to the caller in register 15. 

Return code Explanation 

X'OOOOOOOO' IEAVCRVF processing was 
successful. 

EXIT ERROR: 

Return codes are presented to the caller in register 15. 

Return code Explanation 

X'00000004' IEAVCRVF has detected an invalid 
painter to the subject task's 
VSSA. 

X'00000008' The Vector SLIH has determined 
that none of the online vector 
processors meets the task's 
affinity requirements. 

X'OOOOOOOC' The Vector SLIH could not 
obtain a VSSA for the task. 

X'00000010' The vector section size recorded 
for the Checkpoint is not equal 
to the vector section size for 
the Restart. 

X'00000014' The mapping of the Vector status 
Save Area 'VSSA) has changed from 
the time the Checkpoint was taken 
to the time the Restart was attempted. 

X'00000018' There exists no vector processor 
in the complex. 

X'OOOOOOlC' An unexpected error has occurred. 

X'00000020' Vector status has been lost due to 
a machine check. 

Exit routines invoked by IEAVCKRS are assigned a one 
byte unique exit routine ID. IEAVCRVF's ID is X'03'. 
~lhon one of the above error return codes is passed 
back to IEAVCKRS. it is concatenated with the ID 
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SUP-54. Vector Checkpoint/Restart Exit Routine CIEAVCRVF) 

IEAVCRVF - DIAGNOSTIC AIDS (Continued) 

and returned to Checkpoint/Restart. 

ENTRY POINT CRYFRRTN: Nona 

REGISTER CONTENTS ON ENTRY: 

ENTRY POINT IEAYCRYF: 

o - Irrelevant 
1 - Address of SSCR Queue 

2-12 - Irrolevant 
13 - Address of 18 Word Save Area 
14 - Return Address 
15 - Entry Point Address 

ENTRY POINT CRYFRRTN: 

o - Address of a 200 byte FRR work area (Unused) 
1 - Address of the SDHA 

2-13 - Irrelevant 
14 - RTH return address 
15 - Entry point address 

REGISTER CONTENTS ON EXIT: 

ENTRY POINT IEAVCRYF: 

EXIT NORMAL: 

0-13 Unchanged 
14 Return address 
15 Return code 

EXIT ERROR: 

0-13 Unchanged 
14 Return address 
15 Return code 

ENTRY POINT CRYFRRTN: 

EXIT NORMAL: 

0-13 Irrelevant 
14 Return address 
15 Irrelevant 
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SUP-54. Vector Checkpoint/Restart Exit Routine (IEAVCRVF) 

IEAVCRVF - Vector Checkpoint/Restart Exit Routine 

IEAVCKRS ISuperviso~ 
Checkpoint/Resta~t Route~) 

C:> IEAVCRVF 

PSA r----------> 
,...-_--J\ 
.--...,/ L-l PS_ANS_TK __ --.JI-: 

FRRS 
~--------------.~ 
IFRRSCURR FRRSPARMI 

PSA 

IEAVCRVF is responsible fo~ saving o~ 
~estoring the subject task's vecto~ 
~elated status during a Checkpoint o~ 
Resta~t ope~ation. 

IEAVCRVF is called by the Superviso~ 
Checkpoint/Restart Route~ module 
(IEAVCKRS) three times (twice fo~ 
Checkpoint p~ocessing and once fo~ Restart 
p~ocessing) to perform the Checkpoint and 
Restart processing. Each time. registe~ 
one contains the address of a queue of at 
least one SSCR (Subsystem Checkpoint 
Record). The SSCRCKRS and SSCRBKC bits 
within the first SSCR will be set as 
follows. 

First call - SSCRCKRS = 1 SSCRBKC = 1 
Second call - SSCRCKRS = 1 SSCRBKC = 0 
Third call - SSCRCKRS = 0 SSCRBKC is 
unused 

The first call is a ~equest to ~eturn the 
numbe~ of SSCRs needed to checkpoint the 
task. On the second call. IEAVCKRS passes 
a queue of the ~cquested SSCRs to 
IEAVCRVF. The exit ~outine is responsible 
fo~ sto~ing the app~op~iate vecto~ related 
status in the SSCRs. On the thi~d call. 
IEAVCKRS passes the same queue of SSCRs to 
IEAVCRVF. The.exit ~outine is responsible 
fo~ ~cstoring the task's vecto~ status 
from the SSCRs. 

Save the address of the SSCR 
queue 

~ Set up recovery for IEAVCRVF 

~ Decide whether to perform 
CNTSSCRS processing~ 

CHKPOINT processing, or 
RESTART processing 

PSACSTK ~ 
A 

FRRS A 
A 

FRRSRSA A 
A 
A 

SSCR J----------> A 

ISSCRCKRS SSCR8KC I : 

A 
A 
A 
A 
A 

~ Call the CNTSSCRS 
procedure passing the 

- address of the SSCR queue 
C /L-.I\ 
C \ r--1/ CNTSSCRS: 12 
C 
C HEADSSCR 
C 
C 

STEP 01 

------------>PSA 

~ IpSACSTK 

I I L\PSA 

[
/lpSANSS 

\FRRS 

/IFRRSRSA 
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SUP-54. Ve.ctor Checkpoint/Restart Exit Routine UEAVCRVF) 

IEAVCRVF - Vector Checkpoint/Restart Exit Routine 

A C I OS I Save the return code A C 
A C 
A 
A 
A 

~ SSCR J----------> A Call the CHKPOINT 

ISSCRCKRS I 
A procedure passing the 
A f- address of the SSCR queue 
A C /L-...J,\ 
A C '\,--,/ CHKPOINT: 17 
A C 
A C HEADSSCR 
A C 
A C 
A C ~ Save the return code A C 
A C 
A 
Al-
A B 

~ A B Call the RESTART 
A B procedure passing the 
A B f- address of the SSCR queue 
A 8 C /L-...J,\ 
A 8 C '\,--,/ RESTART: 32 
A 8 C 
ABC HEADSSCR 
A B C 
A B C 
A 8 C ~ Save the return code ABC 
A 8 C 

CRVFEXIT ~ Delete the IEAVCRVF recovery 

FRRS J----------> -
IFRRSEMP FRRSCURRI ) 

A 
A 
A 

PSA A 
A 

PSACSTK A 
A 

FRRS A 
~ 

FRRSRSA 

~ Return to the caller with 
the return code 

STEP OS 

------------>PSA n IpSACST< I 
'\PSA 

['lpSANSS 
'\FRRS 

c;l 
/IFRRSRSA 

'\ I' 
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SUP-54. Vector Checkpoint/Restart Exit Routine eIEAVCRVF) 

IEAVCRVF - Vector Checkpoint/Restart Exit Routine 

PARAMETERS 

SSCRPTR 

PSA 

PSATOLD 

~> 
CNTSSCRS 

'---_ ...... \ 
,....---....,/ 

PARAMETERS r----------> 
IL.. S_S_CR_P_T_R ___ ----ll-: ) 
SSCR 

I L.. S_S_CR_'D_A_T_A ___ ....II-J 
SSCR 

SSCRBLKC 

: 121 CNTSSCRS: Count the numi:ler 
~ of SSCRs r~~uired by each 

exit routine. 

~ If the subject task owns a 
VSSA 

~ Calculate the number of 
SSCRs required to hold the 

tesle I s vector status 

PARAt-1ETERS .J----------> ~ Else, No SSCRs are required 
~ISS-C-RP-TR----~I p 

~ Return 

STEP 12 

'-------'-'\SSCR 

/ISSCRSLKCI 

'------.....I\SSCR 

~/ISSC .. LKCI 

J\ / L..-______________________________ ~ 

PARAt-1ETERS ~> 
IHEADSSCR 11 CHKPOINT 

:) 

I2.:J CI-:KPOINT: store the task I s 
vector status in ths SSCRs 

PSA :) ~ IpSATOLD 

LRAOKl 

~ Clear the return code 

~ Validate the pointer to the 
task's VSSA I 

L 

I ~ If the STCBVSSA pOif.to::- :!~ss 
not point to a valid VSSA ... 
~ Set the return code to 

indicate the pointer to 
the VSSA is invalid 
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SUP-54. Vector Checkpoint/Restart Exit Routine (IEAVCRVF) 

IEAVCRVF - Vector Checkpoint/Restart Exit Routine 

PARAMETERS 

~ :) 
IHEADSSCR 

PARAMETERS r----------> 
ISSCRPTR 1 

-: 
: 
: 

SSCR 

ISSCRDATA \ 

-l 

PARAMETERS r----------> 
ISSCRPTR 1 

-: 
: 
: 

SSCR 

ISSCRDATA I 
...J 

1221 Otherwise ••• 

f
A 

: 123\ 
A 
A 
A 
A 

Force an entry into the 
dispatcher to cause the 

vector status for the task 
to be saved in the VSSA 

A 
A 
A 
A 
A 

1241 If vector status for the 
task \'/aS not sewed in the 

VSSA due to a machine 
check ••• 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
Al-
A B 
A B 
A B 
A B 
A S 
A B 
A B 
A B 
AlB 
A B 
A B 
A B 
A B 
A 3 
A B 
A B 
A B 
A B 
A B 
A B 
A B 
A B 
A B 
A B 
A S 

1251 Set the return code to 
indicate vector status 

has b~~n lost due to a 
rnc:chine ch~c!{ 

Otherwise ••• 

1271 Initialize the Current 
SSClt pointer to the 

address of the first SSCR 
on the queue 

1281 store the static portion 
of the VSSA into the 
SSC~DATA area of ths 
first SSCR on the queue 

~ store the current level 
of the VSSA into the SSCR 

for use by the :tEST ART 
routine. 

STEP 22 

'--___ .....I 'PARAMETERS 

/ISSCRPTR 

LY28-1765-0 (c) Copyright IBM Corp. 1987 Method of Operation SUP-397 



"Restricted Materials of IBM" 
Licensed Materials - property of IBM 

SUP-54. Vector Checkpoint/Restart Exit Routine (IEAVCRVF) 

IEAVCRVF - Vector Checkpoint/Restart Exit Routine 

A B 
PARAMETERS r----------> A B 

L.IS_S_CR_P_T_R ___ ....... r: ) : : 1301 Store the vector register 
. data from the task's VSSA 

into the SSCRs on the 
queue 

SSCR A B 

I I-J AA BB SSCRDATA 
L.. -------1 A B 
SSCR A B 

A B 
SSCRFCHN -'-

CHKEXITl 1311 Return to the caller with 
the return code 

PARAMETERS ~:> 
IHEADSSCR rl' RESTART 
L.. ______ ~. I~ .. ___ ~:) 

P~S-A----------:~I~----~:) 
IpSATOLD r 

LRAOK2 

..:!J RESTART: Restore the tasle' s 
vector status from the SSCRs 

1331 Issue a vector instruction 
to cause a vector operation 

exception. This will cause 
the vector SLIH to obtain a 
VSSA for the tesle and 
initialize the vector 
envircn:nent 

1341 Steal the task's vector 
affinity so that the 

Dispatcher and Stop/Reset 
will not save vector status 
\·:hile It=:AVCRVF is altering 
the tasl(' s VSSA 

135 I Force an entry into the 
Dispatcher to cause the 

vector control bit in 
Control Rsgister Zero to be 
turned off 

~ Set the return code field to 
zero 

I£] Validate the pointer to the 
task's VSSA 

L 

~ If the STCBVSSA pointer does 
not point to a valid VSSA ... 

STEP 30 

'-----...J1'PARAMETERS 

'/ISSCRPTR 

D , / 

I 

I 

,TCB 

/ITCBAFFN 
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SUP-54. Vector Checkpoint/Restart Exit Routine (IEAVCRVF) 

lEAVCRVF - vector Checkpoint/Restart Exit Routine 

1391 Set the return code to 
indicate the pointer to 

the VSSA is invalid 

~ Otherwise 000 

-
A 
A ~ Initialize the current PARAMETERS r----------> A 

ISSCRPTR r: , A SSCR pointer to th:a 
/ A address of the first SSCR 

A on the queue 
SSCR A 

1 
-I A 

ISSCRDATA A 
1421 If the section size from A 

PARAI1ETERS A the checlcpoint is not 
A equal to the current 

HEADSSCR A section size 000 

A 
A 

1431 Set the return code to A 
A indicate the vector 
A section size from the 
A Ch2c~point operation is 
A not cc~~atible with the 
A current vector section 
A size 
A 
A-
A B ~ If the current VSSA is A B 
A 8 not cOh.~atible with the 
A B VSSA that to/CJS current at 
A B Checkpoint time ••• 
A B 
A B 

1451 Set the return code to A 8 
A 8 indicate the VSSA from 
A B the ch2c~<point 
A B operation is not 
A B compatible with the 
A a current VSSA 
A B 
A B 

~ A 8 Restore the VSSAVSR field 
A B 
A B -
ABC 
ABC G!] SSCR J----------> ABC Restore the VSSAVMR 

ISSCRDATA I 
ABC field 
ABC 
A S C 

STEP 39 

'PARAMETERS 
I 
/ISSCRPTR 
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SUP-54. Vector Checkpoint/Restart Exit Routine (IEAVCRVF) 

IEAVCRVF - Vector Checkpoint/Restart Exit Routine 

1591 Determine whether the error 
was caused because nene of 

the online vector processors 
n:SQts the tasle' s a-ffinity 
require~ents, the VSSA could 
not be obtained, there is no 
vector processing c~pability 
in the complex, or an 
unexpected error occurred. 

~ 

SDl'/A J----------> 
--1----..1 SDl'tACMPC _ 

A 
~ "/hen the VSSA could not be A 

A obtained for the task, set 
A 

r 
the mainline return code 

A to X'OC' 
A 

SDl'/A J----------> r--I ---'1 
SDWACMPC _ 

A 
~ \>Jhen none of the online A 

A vector processors masts 
A the task's affinity 
A re~uirements, set the 
A mainline return code to 
A X'08' 
A 

SDWA J----------> 
r--I ---'1 SDWAC~IPC _ 

A 1621 ~Jhen there exists no A 
A vector processing 
A I cap.bility in the complex, 
A set tha mainline return 
A code to X' 18 ' 
A 
Al-

P ~S-A---------:~I~ ___ ~:) 
IpSATOLD r 

A 8 1631 Otherwise, an unexpected A 8 
A 8 error has occurred ••• 
A B I-
A 8 C 
A 8 c 1641 Ensure that the task A 8 C 
A 8 C does not possass vector 
A 8 C affinity and turn off 
A 8 c the vector con",rol bit 
A 8 C in Control Register 
A 8 C Zero 
A B C 
A 8 c 1651 Set the mainline return A 8 C 
A B c code to X'lC' 

~ Tell RTM to retry at 
IEAVCRVF label CRVFEXIT 

~ Restore the RTM return 
address 

~ Return to RTM 

. 
Pl , / 

STEP 59 

,TCB 

/ITC8AFFN 

I,SD1'/A 
t/r----..... 

SDNASRll 
SDHASR12 
SDHASR13 
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SUP-S4. Vector Checkpoint/Restart Exit Routine (IEAVCRVF) 

IEAVCRVF - vector Checkpoint/Restart Exit Routine 

A 8 C 
PARAMETERS r----------> ABC 

... 1 S_S_CR_P_T_R ___ ---II-: ) : : g 
SSCR . ABC 

-l ABC 

I'-S_S_CR_D_A_TA ___ ......... I : : ~ 
SSCR ABC 

ABC 
SSCRFCHN 

1431 Restore the vector 
register data from the 

SSCr.s to the task's 
VSSA 

RESEXITl 1491 Return to the caller with 
the return code . 

RTH 

~> 
~ CRVFRRTfl: Recovery 

processing for IEAVCRVF 

CRVFRRTN 

SD\'/A _r---------> 
r--, ----" 

SDIiAPARM _ 
~ Get data area addressability 

~ Get addressability to the 
sm-IA 

S~D_t_'A _______ ~~I~ ___ ~:) 
ISDtlAPARM r ~ Get addressability to the 

FRR paramster area set up by 
the mainline 

§] Est2blish module base 
addressalJility 

~ Save the return address ~o 
RTM 

~ Record standard diagnostic 
information in the SD~'/A 

~ Record the FRR parameter 
area in the VRA 

~ Record the SSCRHDR area of 
the first SSCR on the input 

queue of SSCRs 

STEP 48 

L..----.... ·\PARAMETERS 

I/ISSCRPTR 

\/ 

I \SDl'IA 
/r----.., 

SDNAI10DN 
SDtlACSCT 
SDNAREXN 
SDliACID 
SDIiASC 
SDI'IAI1LVL 
SDIolARRL 
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SUP-55. VECTOR SECOND bEVEL INTERRUPT HANDLER (IEAVEVS) 

IEAVEVS - MODULE DESCRIPTION 

DESCRIPTIVE NAME: Vector Second Level Interrupt Handler 

FUNCTION: 
The vector SLIH receives control from the program FLIH upon 
detection of a program interrupt code x'19'. The SLIH is 
responsible for the creation and restoration of the vector 
environment of a task issuing vector instructions. 

ENTRY POINT: IEAVEVS 

PURPOSE: 
This entry point is responsible for the creation and 
restoration of the vector environment of a task issuing 
vector instructions. For detailed description of the 
operation in this entry point, refer to the OPERATION 
section. 

LINKAGE: 
BASR R14,R15 
Address of 18 word save area in R13 

CALLERS: IEAVEPC (OAT-ON Program Check FLIH) 

INPUT: 
- ASC8 referenced by PSAAOLD. 
- ASSB referenced by A~CBASSB. 
- TCB referenced by PSATOLD. 
- STCB vector related status indicators. 
- Online processor masks resident in the PCCA and CSD. 
- Control Register Zero. 
- Old Program check PSH resident in the LCCA. 
- Current lock held string indicators in the PSA. 
- SR8 and task mode indicators in the PSA. 

OUTPUT: 
- The Vector status Save Area (VSSA) initialized and 

chained from the STCB (If first time vector user). 
- STCB vector related status indicators. 
- Control Register Zero (bit 141 is set to one. 
- Vector Activity Count saved in VSSAEVST. 
- Return code in register 15. 

EXIT NORMAL: To the Program Check FLIH with return code in R15. 

EXIT ERROR: 
To the Program Check FLIH with return code in R15 
and associated reason code in RO. 

ENTRY POINT: IEAVVRTM 

PURPOSE: 
IEAVVRTM clears the STC8VFRB and STCBPIQ fields to tell the 
SRB's (scheduled by the vector SLIH), RTM is in the process 
of abnormally terminating the task. Hhen the vector SLIH 
schedules an SRB, the address of the current RB (the one 
STOPped by the vector SLIH), is placed in STC8VFRB. This 

. field is compared against the STOPped RB in the SRB routine 
to ensure RTM processing has not made the task active. The 
SRB routine will perform the corresponding RESET only when 
the STOPpod RB (passed in the SRBPAR~1 area 1 matches the RB 
in STCBVFRB. RTI1 calls this entry point to zero the 
STCBVFRB field prior to making the task active. This 
mechanism all~As the SRB routine to detect asynchronous 
ABTER:l procossing against the task. The STCBVFRB field is 
serialized between the vector SLIH and the SRB routine with 
the dispatcher lock. Tho field is serialized between the 
vector SLIH and the IEAVVRTM routine with TCBACTIV and 
disablement, eRn1 STATUS STOPs the task for ABTER.'1 
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SUP-55. Vector Second level Interrupt Handler eIEAVEVS) 

I£AVEVS - MODULE DESCRIPTION (Continued) 

processing). The STCBVFRB is serialized between the SRB 
routine and IEAVVRTM with the local lock IRTM obtains 
home's local lock to initiate ABTERM processing). 

LINKAGE: 
BALR R14.R15 
General registers 0-15 area saved in the PSASLSA 

after entry to IEAVVRTM. 

CALLERS: IEAVTRTM IRTM termination processing) 

INPUT: 
- TeB passed in register 3. 
- STCB fields STCBVFRB and STCBPIQ. 

OUTPUT: - STCBVFRB and STCBPIQ are cleared to zero. 

EXIT NORMAL: To the caller with return code in R15. 

EXIT ERROR: To the caller with return code in R15. 

ENTRY POINT: IEAVVFGM 

PURPOSE: 
IEAVVFGM obtains and initializes the vector status save 
area (VSSA) for the first time vector user. For detailed 
description of the operation in this entry point. refer to 
the OPERATION section. 

LINKAGE: 
BASR R14.R15 
Address of 18 word register savo area in R13 

CALLERS: 
IEAVEVS IVector Second Level Interrupt Handler) 
IEAVVSRB (Vector Obtain VSSA SRB routinel 

INPUT: 
- Key fields in the Vector Hork Area (VECHA). 
- ASCS referenced by PSAAOLD. 
- TCB passed in VFGMTCS~ within Vector Hork Area. 
- Vector section size contained in CVTVSS. 

OUTPUT: 
- The Vector status Save Area IVSSA) initialized and 

chained from the STCB. 
- Return code in register 15. 

EXIT NORMAL: To the caller with return code in R15. 

EXIT ERROR: To the caller with return code in R15. 

EXTERNAL REFERENCES: 

ROUTINES: 
IEAVECMS - (CMSET Routine) 
IEAVELK - (Spin Lock Hanager) 
IEAVESCO - (SCHEDULE Service Routine) 
IEAVESLK - (Suspend Lock Manager) 
IEAVESPM - (SRB Pool Hanager) 
IEAVESRT - (STOP/RESETI 
IEAVG:-JOO - (GETMAIN - FREEHAIN Routine) 
IEAVVSRB - (Vector Environment Create SRB Routine) 

DATA AREAS: IHAVECHA maps the SCHVSLIH area in the SCHA. 
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SUP-55. Vector Second Level Interrupt Handler (IEAVEVS) 

IEAVEVS - MODULE DESCRIPTION (Continued I 

CONTROL BLOCKS: 
ASCB (Address Space Control Block) 
ASSB (Address Space Secondary Block) 
CElS (Control Block lengths Tablel 
CSD (Common System Data Areal 
CVT (Communication Vector Table) 
FRRS (Functional Recovery Routine stack) 
LCCA (Logical Communication Configuration Area I 
PCCA (Physical Co~~ication Configuration Areal 
PSA (Prefixed Save Area) 
RB (Request Block) 
SCWA (Supervisor Control Work Area) 
SRB (Service Rcques t Bloc:~ I 
STCB (Secondary Task Control Blockl 
SVT (Supervisor Vector Table I 
TCB (Task Control Block) 
VECHA (Vector Hork Areal maps the SCHVSLIH area 
VSSA (Vector status Save Areal 
XSB (Extended Status Block) 

r = Read 
w = Write 
c = Create (GETMAIN is done in this module) 
o = Obtain (Control block is obtained via service 

routine call) 

SERIALIZATION: 
(For IEAVEVS entry point .•• ) 

- (r) 
- (r,w) 
- (r) 

- (r I 
- (r) 

- (r,w) 
- (r) 

- (r) 
- (r,w) 
- (r ,w) 
- (r,w) 
- (o,r,w) 
- (r,w) 
- (r) 

- (r,w) 
- (r ,w) 
- (c,r,w) 
- (r,w) 

- Obtains and releases Home's Local Lock for the VSSA 
GETIIAIN processing. 

- Obtains and releases the Dispatcher Lock to serialize 
fields ASSBVAFN, CSDCPUVF, and STCBVFRB. 

-'Sets STCePIQ under TCBACTIV to prohibit IRS queuing 
by the STAGE 3 exit effector. 

- Legally Disabled for I/O, EXTERNAL interrupts 
upon entry. 

(For IEAVVRTM entry point .•• ) 
- Home's Local Lock held upon entry. 
- Disabled for I/O, EXTERNAL interrupts. 

(For IEAVVFGM entry point •.. ) 
- Legally Disabled for I/O, EXTERNAL interrupts 

upon entry. 
- Home's Local Lock held upon entry. 
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SUP-55. Vector Second Level Interrupt Handler CIEAVEVS) 

IEAvavs - MODULE OPERATION 

(OPERATION FOR ENTRY POINT IEAVEVS) .•• 

After standard entry linkage is performed. the SLIH ensures 
that the processor is in task mode. If not. control is returned 
to tho program FLIH with the appropriate return code. 
Acdressabiliiy is then established to the homo address space 
via C~:SET to PSAAOLD. A CriSET RESET is perform(;d prior to exit. 
Tha SLIH th~n validates the TeBSTCB pointer and decides whether 
to create a task's VF environment. restore tho task's Vf 
environ:n2nt from the VSSA. or simply reset the vector control 
bit in control register zero. 

CREATION Of THE Vf ENVIRONMENT 

~lhen the first vector instruction is issued by a task. the SLIH 
kncws to create thc VF environ:nent because the pointer to the 
VSSA (STC3VSSA) is zero. In this situation. the following 
restrictions apply: 

The task must be running enabled for I/O and external 
interrupts. 

The t~sk must be unlocked. 
~;h2n VFs are online. there must exist at least one vector 

engin~ to which the task has affinity. 
VF c~~ability must exist in the complex. That is. the VF 
harcl~are must be installed and a VF must have been online 
at some point during this ipl (although VFs may currently 
all be offline). 

If any of these requirements are violated. control is returned 
to thc progr~m FLIH with the appropriate return code (reference 
the RETURN CODE section be 10-11 I. This path through tho vector 
SLIH holes the Dispatcher lock to serialize the manipulation of 
the ASSBVAFN field. The lock insures the integrity of ASSBVAFN 
and prohibits Reconfiguration from taking a candidate vector 
engine off-line before the task has a chance to claim affinity 
to it. The SLIH then issues a conditional ob'kain for tha local 
lock. If the lock is not ootaincd. thc task is suspended via a 
call to STOP/P.ESET and a local SRB is scheduled (with the local 
lock and FRR required) to run on a CP/vF to create the task's 
vector environment. 110dule IEAVVSRB serves as the SRB routin~. 
Also. STCSVFR3 is set to the address of the STOPped RB to tell 
the SR3 routine the task has been suspended. This communication 
is n£:ccssary since RTI1 may initiate ABTEnt1 processing against 
the task which results in the task b~coming active. Supervisor 
Control has provid2d RTI1 an entry point (IEAVVRTM) in this 
module which is called to zero tha STCBVFRB field before the 
task becomes active. The SRB routine performs its function 
o~ly when the contents of STCBVFRB equals the address of the 
STOPped RS. After the SRB is scheduled, control is passed back 
to the program FLIH with the appropriate return code to 
indicate task preemption. If the local lock is obtained, the 
SLIH performs the necessary calculations for the size of the 
vector status save area and issues a conditional branch entry 
GETI·IAIN for the storago. If the GETI1AIN fails. control passes 
to the program FLIH with the appropriate retu~, code. The VSSA 
is then chained to the STCB (STCBVSSA) and inltialized. The 
task's affinity is then saved in field STCBAFNS and TCBAFFN is 
replaced with a more restrictive affinity. TCBAFFN must be set 
to set to a more restrictive affinity (a value that is nonzero 
and not all ones) so that the vector affinity checking path 
through the Dispatcher will be executed. The task's affinity 
will be recalculated in the Dispatcher using the value saved 
in STCBAFNS. Also. ASSSVAfN is incremanted by one to indicate 
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SUP-55. Vector Second Level Interrupt Handler (IEAVEVS) 

IEAVEVS - MODULE OPERATION (Continued) 

there Qxists at least one task in the address space which has 
affinity to vector processors. 
The SLIH then determines if the current processor meets the 
task's restrictive affinity requirements. If not, the resume 
PSI~, registers, and cross memory status is saved. Control is . 
returned to the program FLIH with a return code which indicates 
preemption for the task. If the task has affinity to the 
current processor, bit 14 in control register zero is set, 
vector status is loaded from the VSSA and control is routed 
back to the program FLIH with a return code to indicate the 
task can continue. 

RESTORING THE VF ENVIRONMENT 

This processing takes place when the task executes a vector 
instruction after its vector ~ffinity was taken away because of 
vector facility non-use (STCBVSSA is not zero and STeBVAFN is 
zero). In this situation, the following restrictions apply: 

The task must be running enabled for I/O and external 
interrupts, 

The task must be unlocked. 
When VFs are online, there must exist at least one vector 

engine to which the task has affinity. 
VF capability must exist in the complex. That is. the VF 
haradare must be installed and a VF must have been online 
at some point during this ipl (although VFs may currently 
all be offline). 

If any of these requirements are violated, control is returned 
to the program FLIH with the appropriate return code. The SLIH 
validates the pointer to the vector status save area with an 
LRA instruction and appropriate acronym checks. If the pointer 
is not valid. control is returned to the program FLIH with the 
appropriate return coce. TCBAFFN is then replaced with a more 
restrictive affinity. The SLIH then determines if 
tho current processor meets the task's affinity requirements. 
If not. tho res~~e PSW. registers. and cross memory status is 
saved. Control is returned to the program FLIH with a return 
coda which indicates preemption for the task. If the task has 
affinity to the current processor. bit 14 in control register 
zero is set. vector status is load~d from the VSSA and control 
is routed back to the program FLIH with a return code to 
indicate the task can continue. 

RESETTING THE VECTOR CONTROL REGISTER BIT 

In certain circumstances. the DAT-OFF program FLIH may refresh 
control register zero bit 14 with a default value of zero. 
Because the OAT-OFF program FLIH cannot establish the TeB 
addressability necessary for vector task recognition. the FLIH 
docs not maintain the integrity of the vector control bit. 
This condition is detected because of a non-zero pointer to 
the VSSA (indicating a non-first time vector oporation) and a 
non-zero STCBVAFN field (indicating the task has affinity to a 
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