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PREFACE

This publication describes the internal logic and organization
of the system initialization process. The publication is
intended for persons who are involved in modifying or debugging
system initialization programs. For additional internal
information about the use and operation of the MVS system, refer
to the publication System Programming Library: Initialization
and Tuning.

HOW THIS PUBLICATION IS ORGANIZED

LY28-1200-4

This publication contains six chapters, five appgndixes, gnd an
index. Following, is a synopsis of the information contained in
each section:

® Introduction —- a summary of system initialization functions
and internal characteristics; maps of real and virtual
storage.

° Data Areas -- descriptions of data areas used during IPL and

NIP processing; references to microfiche publications.

. Diagnostic Aids -- Information that can be used for
diagnosing problems in system initialization programs.

. Program Organization -- a description of module-to-module
flow during system initialization.

. Method of Operation —— a functional approach to system
initialization using both diagrams and text.

o Module Descriptions —-- an alphameric list of module
descriptions, including operation, entry, and exit.

o Appendix A -- brief descriptions of IPL macro instructions.

o Appendix B -- brief descriptions of NIP macro instructions.

o Appendix C -- brief descriptions of IPL service routines.

o Appendix D -- brief descriptions of NIP service routines.

o Appendix E -- a list of the abbreviations and acronyms used

in this publication, with their meanings.

(c) Copyright IBM Corp. 1982, 1987 Preface iii
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Version 2 Release 2.0.

3
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Summary of Amendments
for LY28-1200-3
for MVS/System Product Version 2 Release 1.7

This edition contains changes to support of MVS/System Product

Version 2 Release 1.7. The following changes are included:
° NIP Control and Service Routine (IEAVNIPM)
. A new module: Reconfiguration Installed Resources RIM -

entry point IEAVNP27
° Changes to support the Vector Facility Enhancement include:
- Updates to the NIP Control and Service Routine
(IEAVNIPM).
- The addition of prologue format documentation for
IE?VNPOO, an existing module that changed in this
release.

Editorial and maintenance changes include:

. Reformatting of Figure l-1 System Initialization Summary.
. Updates to the Master Scheduler Initialization diagram in
support of TSO/E Release 2.

Summary of Amendments
for LY28-1200-2
for MVS/System Product Version 2 Release 1.3

This major revision contains editorial and technical changes in
support of extended storage and service processors. These
changes include two new modules:

° IEAIPL1O

° IEAIPL20

Module descriptions have been added for:
IARMFRIM IARMIIPL IARMNRIM,
IARMSRIM IARMTRIM IARMURIM.

The following modules contain technical updates:
IEAIPLOO IEAIPLO6 IEAIPL99,
IEAVNIPO IEAVNIPM IEAVNPO2,
IEAVNPDS IEAVRTOD IEFJSINT.

xii MVS/XA System Init Logic LY28-1200-4 (c) Copyright IBM Corp. 1982, 1987



"Restricted Materials of IBM"
Licensed Materials — Property of IBM

SECTION 1. INTRODUCTION

C

System initialization is the process that prepares the control
program and its environment to handle work. The process begins
when the system operator activates the LOAD function for the
processor and ends when the operating system is ready for work.

The system initialization process has three phases:

. initial program loader (IPL)

° nucleus initialization program (NIP)

. master scheduler initialization.

For an overview of the virtual storage areas initialized by the

LOAD function and the three phases of system initialization, see
Figure 1-1.

LY28-1200-4 (c) Copyright IBM Corp. 1982, 1987 Section 1. Introduction 1-1
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LY28-1200-4

GRAM LOADE IPL)

The system initialization process consists of three phases. The
initial program loader (IPL) is the first phase and includes the
resource initialization modules (IRIMS).

When the operator activates the LOAD function of the processor,
the service processor loads the IPL control module, IEAIPLOO,
into real storage starting at location 0.

IEAIPLOO clears to zeroes each 4K frame of online real storage
above the IEAIPLODO program and sets each corresponding storage
key to zero. IEAIPLOO clears storage up to the storage address
limit it obtains from the service processor. It then searches
the system residence volume (SYSRES) for the SYS1.NUCLEUS data
set, which contains modules needed for system initialization.
IEAIPLOO0 passes control to IPL resource initialization modules
(IRIMs) that initialize the system resources that IPL is
responsible for.

IEAIPLOO provides the services required by the IRIMs. It
services page faults and segment faults by assigning frames of
real storage to each page of virtual storage that the IRIMs
request. It also supports services via the supervisor call
(SVC) instruction.

(c) Copyright IBM Corp. 1982, 1987 Section 1. Introduction 1-3
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executes a direct access channel program,

enters a disabled wait state.

ISVCDAT switches translation mode.

ISVCEXIT
ISVCPGFX
ISVCFIND

provides an exit from SVCFLIH.
backs virtual storage with real frames.

reads the directory entry of a member of

SYS1.NUCLEUS.

ISVCLOAD
ISVCSTOR

ISVCCNVT
(TTR) to

ISVCSSCH

loads a module into real storage.
allocates contiguous frames.

converts a relative SYS1.NUCLEUS address
an absolute volume address (CCHHR).

starts the IPL subchannel and then checks

its status.

ISVCSYNC
ISVCCSEG

builds and loads a PSHK.

builds segments by building page tables.

LY28-1200-64 (c) Copyright IBM Corp. 1982, 1987
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IPL RESOURCE INITIALIZATION MODULES (IRIMS)

In addition to IEAIPLO0O, IPL is made up of resource
initialization modules that initialize the various resources
that IPL is responsible for. The IPL control module, IEAIPLOO,
controls the loading and deleting of the IRIMs. IEAIPLO1l
determines the order of the loading of the IRIMS. The following
lists each IRIM in the order of invocation and gives a brief
description of its function:

IEAIPL1O Invokes the SCP INFO functions of the service
processor. (IPL IRIM)

IEAIPL20 Validates the system storage and places all valid
frames on the available frame queue. (IPL IRIM)

IEAIPL30 Initializes the IPL WTO facility service in the IPL
Yo;k space then IPL-WTOs to the system console. (IPL
RIM)

IEAIPL4O Identifies the device support modules. IEAIPL40 is
an I/0 supervisor (I0S) IRIM.

IEAIPLG1 Determines the DAT-on nucleus to be loaded, and
determines the control section in all the modules
that are going to be loaded into the nucleus
(IEANUCOx). (IPL IRIM)

IEAIPLOS Builds a nucleus map (NUCMAP). (IPL IRIM)

IEAIPLO2 Loads the DAT-off nucleus into real storage, reads
the control sections of all of the modules being
loaded into the nucleus region and resolves external
references between these modules. (IPL IRIM)

IEAIPLOG Allocates storage for the page frame table, the
system queue area (SQA), the extended SQA (ESQA),
and the extended local system queue area (ELSQA) for
the master scheduler address space. IEAIPL0G is the
virtual storage management (VSM) IRIM.

IEAIPLOG Initializes the page frame table, the RSM internal
table (RIT), the RSM address space block (RAB), and
the RAB extension (RAX) for the master scheduler
address space. IEAIPLO6 is the real storage
management (RSM) IRIM.

IEAIPLO? Resolves the AMODE bits of the nucleus-resident SVC
and extended SVC router (ESR) tables. IEAIPLO7 is
the supervisor control IRIM.

IEAIPLO3 Builds the resident ERP table and sets the DDT
pointer in each UCB. Initializes the unit control
block (UCB) for the IPL device. IEAIPLO3 is an I/0
supervisor (I0S) IRIM.

IEAIPL99 Copies the LPA device support module list (built by
IEAIPL40) into the extended system queue area
(ESQA), moves the IPL Message Queue into the system
queue area (SQA), copies IPL information into common
storage areas, initializes storage that is
configured offline, initializes any remaining
storage not as yet initialized as preferred and
non-preferred storage, builds the available frame
queues, and establishes addressability for the
nucleus initialization program (NIP). (IPL IRIM)

LY28-1200-4 (c) Copyright IBM Corp. 1982, 1987 Section 1. Introduction 1-5
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NUCLEUS INITIALIZATION PROGRAM (NIP)

The nucleus initialization program (NIP) is the second phase of
the system initialization process. NIP controls the
initialization of system resources, but the resource
initialization modules (RIMs) actually perform the work. NIP
and the RIMs initialize real and virtual storage, processors,
and devices, provide access to various system data sets, and
initialize hardware recovery facilities, the generalized trace
facility, and the resource managers in the supervisor component.
In the course of their processing, NIP and the RIMs create the
master scheduler address space in which they operate.

The NIP modules are:

IEAVNIPO Prepares an environment in the master scheduler
address space for execution of the RIMs. IEAVNIPO
loads the main NIP control module IEAVNIPM.

IEAVNIPM Loads, passes control to, and deletes the RIMs.
Once loaded, i1t remains in storage until the
completion of the second phase of system
initialization. IEAVNIPM loads and passes control
to the last NIP module, IEAVNIPX.

IEAVNPC1 Selects the NIP console and identifys i1t to IEAVNIPM
for initial operator communication.

IEAVNP76 Initializes SYS1.LOGREC.

IEAVNPO3 Checks the syntax of the system parameters and
places them in PARMTAB. It processes the SYSP, LNK,
APF and LNKAUTH parameters and opens the system data
set SYS1.PARMLIB and the data sets specified as part
of the LNKLST concatenation. IEAVNPO3 is a NIP RIM.

IEAVNPX1 Performs initial NIP cleanup and prepares for the
creation of additional address spaces. IEAVNPX1l is
a NIP RIM.

IEAVNIPX Removes from storage the remaining NIP modules and

any programs that have been loaded and passes
control to master scheduler initialization.

RESOURCE INITIALIZATION MODULES (RIMS)

1-6

NIP is made up of NIP modules and resource initialization
modules (RIMs) that initialize the various system resources that
NIP is responsible for. NIP's main control routine, IEAVNIPM,
controls the loading and deleting of the RIMs.

The following lists each RIM and gives a brief description of
its function:

. Service Processor — initializes the control blocks that the
service processor CALL SVC uses to communicate with the
service processor. (IEAVNPE6)

o Recovery termination management (RTM) — initializes RTHM

control blocks. (IEAVNPA6, IEAVNPD6)

. Machine check handler (MCH) — initializes the machine check
handler control blocks. (IEAVNPO06)

o Reconfiguration — calls IEAVRTOD to initialize the
time-of—-day (T0OD) clock for the IPL processor and IEEVCPR to
bring online the non-IPL processors. (IEAVNP0OO, IEAVNP27)

o Inputsoutput supervisor (I0S) — initializes IO0S control
blocks and unit control blocks (UCBs) for I/0 devices in the
configuration. (IEAVNPA2, IEAVNPB2, IEAVNF2)

MVS/XA System Init Logic LY28-1200-9 (c¢) Copyright IBM Corp. 1982, 1987
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Nucleus initialization process — opens system data sets,
merges system parameters, initializes the NIP console, and
performs clean up processing for the nucleus initialization
program itself. (IEAVNPC1l, IEAVNP03, IEAVNPX1, IEAVNIPX)

virtual storage access method (VSAM) — opens the system
catalog and VSAM data sets for NIP, performs LOCATE
processing for NIP, closes the system catalog at the end of
NIP processing. (IEAVNP1ll, IEAVNP1B)

Logrec initialization — initializes SYS1.LOGREC.
(IEAVNP76)
Real storage management (RSM) — initializes the real

storage management and extended storage management, and
processes the REAL, VRREGN, and RSU system parameters.
(IEAVNPE8, IEAVNPDS)

Global resource serialization — initializes control blocks
in SQA and creates a system address space named GRS for
global resource serialization. (IEAVNP23/ISGNCBIM,
IEAVNP337ISGNTASC)

Auxiliary storage management (ASM) — opens page and swap
data sets; initializes ASM control blocks; during quick or
warm start, recovers the pageable link pack area.
(IEAVNPOG4/ILRASRIM and IEAVMP14/ILRASRM1)

Virtual storage management (VSM) — initializes control
blocks necessary for controlling the system queue area and
the common service area. (IEAVNPA8, IEAVNPBS)

Supervisor control — initializes the address space vector
table with the maximum number of address spaces permitted in
the system (IEAVNP09) and may prompt the operator to set the
TOD clock (IEAVNP20).

Contents supervision — initializes the pageable link pack
area (PLPA), and updates the LPA with installation-specified
modifications. (IEAVNPO05)

Event notification facility (ENF) — initializes the ENF
control blocks. (IEAVNP47)

System resources manager (SRM) — initializes SRM tables;
initializes the value of the system automatic priority group
(APG); builds control blocks for monitoring logical I/0
channel use and for storing the installation performance
specification (IPS) and the installation control
specification; and sets parameters for SRM from the IEAOPTxx
SYS1.PARMLIB member. (IEAVNP10, IEAVNP1F)

Dumping services — initializes the system address space
required for dumping volatile data, processes the DUMPDS
command, processes the post SVC dump exits, and initializes
the SVC dump data areas, the SYS1.DUMP data set(s), and the
default options for the contents of SYSABEND, SYSMDUMP, and
SYSUDUMP. (IEAVNP57, IEAVNPD1l, and IEAVNPD2)

Cross memory — builds and initializes the program
callzauthorization (PC/AUTH) tables that are used for cross
memory operations. (IEAVNPF5)

System trace — creates the system trace address space and
initializes the trace function. (IEAVNP51)

Communications task for the CON system parameter —
initializing the MCS consoles and some Communication Task
parameters (such as hardcopy log, write—-to-operator buffers,
etc) found in SYS1.PARMLIB. (IEAVNPAl).

Data management — builds a table of authorized appendage
routine names to be used by data management during OPEN
processing. (IEAVNP1lé6)

LY28-1200-4 (c) Copyright IBM Corp. 1982, 1987 Section 1. Introduction 1-7
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° Master scheduler initialization interface — sets up an
interface with master scheduler initialization by passing
system parameters that will be used later during master
scheduler initialization. (IEAVNP13, IEAVNP18, IEAVNP20)

® Generalized trace facility (GTF) — initializes the
interface between GTF and monitor call (MC) processing.
(IEAVNP17)

° Scheduler Interface to the General Parmlib Scan Routines
—initializes a parameter list (IEEZB819) and invokes the
parmlib scan routine (IEEMB888) to process the SCHEDxx,
SYS1.PARMLIB member.

® Mass storage system communicator (MSSC) — initializes the
software support for the mass storage system (MSS) and
prepares the MSS hardware for mounting and demounting mass
storage volumes. (A mass storage volume consists of the two
magnetic cartridges that contain the contents of a 3330 DASD

volume.)

(IEAVNP19)

° Volume attribute allocation processing — initializes UCBs
with use and mount status information about volumes.
(IEAVNP15/IEAVAPOO)

NIP SERVICE ROUTINES

NIP service routines provide NIP modules and RIMs with functions
that are frequently required, or they simulate functions that
are not available in the system during NIP. NIP service
routines are all contained in the IEAVNIPM load module. The
following lists the NIP service routines and the functions each

performs:

NIPMOUNT

NIPOPEN

NIPPRMPT

NIPSENSE
NIPSWAIT
NIPTIME

NIPUCBFN
NIPWTO
NIPWTOR

NIPWTOR2

1-8 MVS/XA System Init Logic

Ensures that required direct access or tape volumes
are online and available for further NIP processing.

Performs the OPEN function of creating and
initializing a DEB to describe a specified data set
or concatenation of data sets.

Prompts the operator for required system parameters
that have not been specified or that have been
invalidly specified.

Interprets sense data after an I/0 error occurs,
Places the system in a disabled wait state.
Provides the time of day in decimal for
time-stamping messages, or provides a fullword
binary value that reflects the number of hundredths
of seconds elapsed since IEAVNIPM was first entered.
Locates a UCB.

Writes messages to the master operator console.

Writes messages to the master operator console and
reads the reply.

(1) Waits for the completion of an operator's reply
associated with an earlier NIPWTOR message, (2)
frees a SQA reply buffer, or (3) frees the
master-console-image buffer.

LY28-1200-4 (c) Copyright IBM Corp. 1982, 1987
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MASTER SCHEDULER INITIALIZATION

LY28-1200-4

Master scheduler initialization is the third and final phase of
the system initialization process. It performs initialization
functions for the master scheduler's address space. First, it
loads routines required by the system: system-initiated cancel,
SWHA management, and resource management routines. It builds the
control blocks that describe each defined subsystem, to the
subsystem interface and the subsystem allocation sequence table
(SAST). It performs master trace initialization, if required.
It performs final initialization for the communications task.

It attaches the security initialization routine, allows it to
process, and detaches it when complete.

Next, master scheduler initialization attaches and initializes
tasks that remain as permanent system tasks after system
initialization. These tasks include the missing-interrupt
handler (MIH), the IPL/outage recorder, and three recovery
termination tasks (the asynchronous recording task, the address
space termination task, and the SVC dump task for the master
scheduler's address space). Master scheduler initialization
calls I0S to initialize dynamic pathing and establish the IO0S
storage manager as an event notification facility (ENF)
listener. This portion of master scheduler initialization
processes the automatic commands that NIP has obtained from
SYS1.PARMLIB, sets up the last phase of ASM initialization, and
links to the subsystem initialization routines whose names
appear in SYS1.PARMLIB.

Finally, master scheduler initialization processes the START
command for the job entry subsystem (creating a new address
space), and prepares the system log for recording. The system
is now initialized and ready to receive work in the form of
system commands and user jobs.

Master scheduler initialization consists of three load modules
located in SYS1.LINKLIB: IEEVIPL, IEEMB860, and IEEVWAIT.
IEEVIPL receives control from NIP to begin the initialization of
master scheduler's address space. IEEVIPL calls routines to
perform various initialization functions, then passes control
via the initiator to IEEMB860. The initiator interprets the JCL
contained in SYS1.LINKLIB (MSTJCLxx member) in preparation for
attaching IEEMB860. Therefore, IEEMB860 and its subroutines
have access to those system data sets defined by the JCL.

When IEEVWAIT receives control from IEEMB860 via XCTL, it
performs its initialization functions, processes the START
command for the job entry subsystem, and waits for notification
to process system commands. IEEVWAIT represents the permanent
system task known as the master scheduler.

(c) Copyright IBM Corp. 1982, 1987 Section 1. Introduction 1-9
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SYSTEM COMPONENT ADDRESS SPACE INITIALIZATION

A system component can execute in the address space of a program
that requests its services, in 1its own address space, or
partially in both the requesting address space and its own
address space. By creating its own address space to hold some
or all of its data and executable code, a system component can
reduce the amount of storage it requires in the common area.

If a system component has its own address space, that address
space must be created and initialized or be capable of handling
requests before any other address space requests the component's
services. The services of some components must be available at
the completion of system initialization (master scheduler
initialization and JES initialization). There are two general
ways 1n which a component can create its own address space, only
one of which can be used before system initialization is
complete:

. By means of a START command (issued by the operator or by
the system itself via SVC 34). For example, START TCAM
results in the creation and initialization of the TCAM
address space. The START command can be issued only after
system initialization is complete. Because the START
command can be used to start any program that has a
procedure in SYS1.PROCLIB, component address spaces created
via START are not included in the count of system component
address spaces provided by the DISPLAY A,ALL command.

° By means of IEEMB881l, the system component address space
create routine. IEEMB881 can be invoked during NIP
initialization, during master scheduler initialization,
during JES initialization, or after system initialization is
complete. The following components use IEEMB881 to create
their own address spaces during NIP processing, master
scheduler initialization, or JES3 initialization:

Program call/authorization (the PC/AUTH address space)
System trace (the TRACE address space)

Allocation (the ALLOCAS address space)

Global resource serialization (the GRS address space)
Dumping services (the DUMPSRV address space)
Communications task (the CONSOLE address space)

System Management Facility (SMF address space)

JES3 (the JES3AUX address space)

Note that the master scheduler's address space, which is the
first address space in the system, and the primary JES address
space are specifically created by NIP and the master scheduler,
respectively, without use of the generalized processing provided
by IEEMB881. The count of system component address spaces
provided by DISPLAY A,ALL is the count of address spaces created
via JIEEMB88l1. Address spaces built by a component using
IEEMB881 are sometimes referred to as system address spaces.

Figure 1-2 is a virtual storage map showing the master scheduler
address space, the system address spaces, the job entry
subsystem address spaces, the LLA address space, the SMF address
space, the optional TCAM address space, and a user address
space.

1-10 MvVS/XA System Init Logic LY28-1200-4 (c) Copyright IBM Corp. 1982, 1987
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CREATION OF SYSTEM COMPONENT ADDRESS SPACES VIA IEEMB881

JEEMB881 receives control from one of the following modules to ,
build a command scheduling control block (CSCB) representing the
request for the specified address space.

U Allocation address space create (IEFAB4I0) - The ALLOCAS
address space

° Communications task address space create routine {(IEAVN700)
- the CONSOLE address space

U Program call/authorization RIM (IEAVNPF5) - the PC/AUTH
address space

U Global resource serialization trigger address space creation
(IEAVNP33/ISGNTASC) - the GRS address space

° Dumping services address space RIM (IEAVNP57) - the DUMPSRV
address space

U Local, global CTC initialization routine (IATINM3) - the
JES3AUX address space

U System trace address space create routine (IEAVETAC) - the
TRACE address space

U System Management Facility initialization routine (IEEMB820
- the SMF address space

When an address space is created via a START command, IEE0C803D
builds a CSCB. IEEMB881 fills in fields in the CSCB based on
input passed by the caller.

The process of creating and initializing the component address
space represented by the CSCB 1s primarily a process of building ;
control blocks that: )

. Define the address space
U Enable the address space to provide the component's services
U Enable the address space to use system services

Figure 6-15 illustrates the module flow for creating an address
space via IEEMB88l. The following topics describe the roles of
the modules involved.

DEFINING THE ADDRESS SPACE

The modules invoked to define a system component address space
are the same modules invoked to define any address space in the
system. They are:

° IEAVEMRQ (memory request), which allocates an ASID and
builds the ASCB for the new address space

U IEAVEMCR (memory create) which calls IEAVGCAS to build page
and segment tables for the new address space

° JEAVEMIN (memory initialization), which builds control
blocks necessary for executing tasks in that address space

. IEAVXMIN (cross—memory initialization), which connects the
address space to cross memory control blocks.

The diagram "Obtaining a New Virtual Memory"™ in the section
"Command Processing"™ of System lLogic lLibrary describes the
processing of these modules, including other modules called by
them.

1-12 MVS/XA System Init Logic LY28-1200-4 (c) Copyright IBM Corp. 1982, 1987
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PROVIDING THE COMPONENT'S SERVICES

The address space initialization necessary to provide a
component's services is specific to that component's address
space. IEEMB88]1 allows 1ts caller to provide the name of a
specialized initialization routine. (For address spaces created
via the START command, the procedure in SYS1.PROCLIB does any
required specialized initialization.) The initialization
routines provided by the components that use IEEMB881 are:

Program call/authorization: IEAVXMAS
System trace: IEAVETAI

Global resource serialization: ISGNASIM
Dumping services: IEAVTSAI
Communications task: IEAVN701
Allocation: IEFHB4I1

SMF: IEEMB820

JES3: IATINXM

With the exception of JES3, the component's initialization
routines execute before or during master scheduler
initialization. As a result, these routines can use only those
system services that have completed their initialization. (This
restriction applies to all routines that execute during master
scheduler initialization.) Routines that require a service that
might not be initialized can use the event notification facility
(ENF), provided it has been initialized, to wait for the
initialization of the required service. For example, ISGNASIM
uses ENF to wait for the availability of timer and console
services.

Each initialization routine initializes its address space
according to its component's own requirements. This includes
creating and initializing control blocks, locading code, and
making 1ts data and code accessible by other address spaces via
cross—-memory 1instructions.

USING SYSTEM SERVICES

Two processes initialize address spaces to allow them to use
system services:

U] RCT (region control task) processing
° STC (started task control) processing

RCT processing always occurs for component address spaces
created via IEEMB88l. RCT establishes itself as the first task
in the new address space.

IEEPRWIZ2, the first STC module, always receives control but the
STC processing that occurs depends on the action taken by the
component's initialization routine. (When creating an address
space via a START command, IEEPRWIZ does not call a specific
initialization routine and all of STC processing takes place.)
The component's initialization routine, after doing
component-specific initialization, has these choices:

° It can return to IEEPRWI2 to complete STC processing. If it
does, the component must provide a procedure in SYS1.PROCLIB
or use IEESYSAS.

° It can return to IEEPRWIZ2 to terminate ihe address space.

U It can enter a never-ending wait. It does not return to
IEEPRWIZ2 and no further STC processing occurs.

Address spaces differ in their ability to use system services:
e Limited Function Address Space
If the specific initialization routines provided by the

components that use IEEMB881 enter a wait state, pending
master scheduler initialization, STC does no additional

(c) Copyright IBM Corp. 1982, 1987 Section 1. Introduction 1-13
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address space initialization. Thus, the functions that
component address spaces can perform are limited.
Components with limited function address spaces cannot:

Allocate data sets.

Read JCL procedures from SYS1.PROCLIB.

Allocate a SYSQUT file through the job entry subsystem.
Use some system services because the components
frequently run in cross memory mode. System Macros and
Facilities describes the restrictions placed on an
address space that runs in cross memory mode.

° Full Function Address Space

If, after a component completes its own initialization, it
returns to IEEPRWI2 and completes STC processing, the
address space is fully initialized. Such an address space
is called a full function address space.

The component creating a full function address space does
not need to provide a procedure in SYS1.PROCLIB. If
specified to IEEMB88l, a common system address space
procedure, IEESYSAS will invoke a specified program to run
in the address space.

For example, 1f a full function address space called FFA is
to be started using module IEEMB899, the component would
ordinarily need to supply a procedure of the following form:

//FFA PROC
EXEC PGM=IEEMB899

The procedure will be invoked as follows:

/7/I1EESYSAS JOB
//FFA EXEC IEESYSAS
The procedure, IEESYSAS, consists of the following
statements:
77IEESYSAS PROC PROG=IEFBR14
V4 EXEC PGM=&PROG

All system component address spaces are limited function address
spaces except the dumping services address space, DUMPSRV and
the SMF address space.

1-14 MVS/XA System

INITIALIZATION
Subsystems are specified in the IEFSSNxx members of SYS1.PARMLIB
at system initialization. The master scheduler base

initialization module (IEEVIPL) gives control to the subsystem
interface initialization module (IEFJSINT). IEFJSINT calls the
subsystem service routine (IEFJSBLD) to:

° Build a subsystem communication vector table (SSCVT) for the
master subsystem.

° Build and initialize the subsystem vector table (SSVT) for
the master subsystem.

° Build the subsystem allocation sequence table (SAST) for
later use i1n allocating subsystem data sets.

IEFJSINT then returns control to IEEVIPL.

The job entry subsystem builds and initializes its own SSVT when
the system is initialized. All other subsystems must do
likewise. A subsystem can be initialized as follows:

° By being started (for example: START JES2) or,

Init Logic LY28-1200-4 (c) Copyright IBM Corp. 1982, 1987
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By having an initialization routine specified in the
IEFSSNxx SYS1.PARMLIB record.

Additional subsystem initialization is performed by module
IEFJSIN2, which is invoked by IEEMB860. IEFJSIN2 calls the
PARMLIB read routine (IEEMB878) to read each record from the
IEFSSNxx members. All records read are passed to

the

positional parse routine (IEEMB882). IEFJSINZ2 also calls

IEFJSBLD to perform the following:

Link to the subsystem initialization routines specified in
the subsystem name table.

Build a SSCVT for each unique subsystem specified in the
IEFSSNxx members and link to the initialization routine if
any is specified on the PARMLIB record.

Build a hash table containing SSCVT addresses for use in
processing SSI requests.

Rebuild the SAST if additional subsystems were defined in
SYS1.PARMLIB.

IEFJSBLD and IEFJSIN2 call the subsystem initialization message
writer (IEFJSIMW) to issue operator messages. The text of the
messages 1s contained in IEFJSIMM.

SYSTEM DATA SETS USED BY SYSTEM INITIALIZATION

IPL

NIP

uses the following system data set:

SYS1.NUCLEUS, which is a required data set that contains the
resident nucleus and the IPL modules. SYS1.NUCLEUS resides
on the system residence volume.

uses the following system data sets:

SYS1.NUCLEUS, which is a required data set that contains the
NIP modules. SYS1.NUCLEUS resides on the system residence
volume.

SYS1.LOGREC, which is a required data set that is used for
recording hardware, software, and I/0 errors. If not
cataloged, SYS1.LOGREC resides on the system residence
volume. NIPOPEN service routine performs open processing
for SYS1.LOGREC.

SYS1.SVCLIB, which is a required data set that resides on
the system residence volume. SYS1.SVCLIB is an authorized
program library that contains type 3 and type 4 SVC routines
used by NIP. NIPOPEN service routine performs open
processing for SYS1.SVCLIB.

SYS1.LINKLIB, which is an authorized program library that
contains system and user programs that are referred to by
the XCTL, ATTACH, LINK, and LOAD macro instructions.
SYS1.LINKLIB also contains an assembler-language processor,
a linkage editor, the utility programs, and the service aid
programs. SYS1.LINKLIB is a required data set that resides
on a direct access volume. The LNKLST data sets are
cataloged in the system catalog. NIPOPEN service routine
performs open processing for SYS1.LNKLIB and concatenates
user-specified data sets to it to open the data sets
specified as part of the LNKLST concatenation.

System catalog, which contains pointers to all cataloged
data sets in the system control program. The system catalog
1s a required data set that resides on a direct access
volume. The VSAM-catalog-open RIM, IEAVNP1ll, and the
VSAM-data-set-open RIM, IEAVNPlA, perform VSAM open
processing for the system catalog; the VSAM-catalog-close
RIQ.IIEAVNPIB, performs VSAM close processing for the system
catalog.

LY28-1200-4 (c) Copyright IBM Corp. 1982, 1987 Section 1. Introduction 1-15
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° SYS1.PARMLIB, which contains both IBM-supplied and
user-supplied lists of system parameter values that serve as
input to system initialization. SYS1.PARMLIB is a required
data set that resides on a direct access volume. If it does
not reside on the system residence volume, SYS1.PARMLIB is
cataloged in the system catalog. The NIPOPEN service
routine performs open processing for SYS1.PARMLIB.

. Page data sets, which are required VSAM data sets that
reside on direct access volumes and are cataloged in the
system catalog. The ASM RIMs, IEAVNP04/ILRASRIM and
IEAVNP14/ILRASRM]1l, use an ASM open routine (ILROPS00) to
perform open processing for the page data sets.

° Swap data sets, which are optional VSAM data sets that
reside on direct access volumes and are cataloged in the
system catalog. The ASM RIM, IEAVNP14/ILRASRM1l, uses an ASM
open routine (ILROPS00) to perform open processing for the
swap data sets.

. SYS1.LPALIB, which contains modules that are loaded into the
pageable link pack area. The contents supervisor RIM,
IEAVNPO5, loads modules from SYS1.LPALIB and the
user-specified data sets that are concatenated to
SYS1.LPALIB (the LPALST). SYS1.LPALIB 1is required only for
cold start system initialization. The LPALST data sets
reside on direct access volumes and must be cataloged in the
system catalog.

° SYS1.DUMPxx, which is an optional data set that contains
system dumps used to record areas of virtual storage in case
of system task failures. SYS1.DUMPxx resides on either a
direct access volume or a magnetic tape volume. It is
cataloged only if it resides on a direct access volume. If
the installation has specified dump data sets using the DUMP
system parameter, the recovery termination management SVC
dump RIM, IEAVTSDD, builds a dump data set queue (SDDSQ) to
contain the name (DASD) or unit address (tape) of available
SYS1.DUMPxx data sets.

Master scheduler initialization uses the following system data
sets:

° SYS1.LOGREC, which contains information relating to the
current system initialization. During master scheduler
initialization, the missing-interrupt handler issues an
initialization record for this data set.

° SYS1.LINKLIB (at the head of the LNKLST concatenation),
which contains some of the master scheduler initialization
modules. The member MSTJCLxx contains the card images for
the JCL that defines data sets for the system and for TSO0.

° SYS1.STGINDEX, which contains ASM mapping tables for the
pages of virtual input/output (VI0O) data sets that must be
saved across job steps and between system initializations.
SYS1.STGINDEX is a data set that resides on a direct access
volume. SYS1.STGINDEX is cataloged in the system catalog.
An ASM module (ILRTMIOO0) opens SYS1.STGINDEX during master
scheduler initialization.

. SYS1.MANn, which is the SMF recording data set. During SMF
initialization, the SMF writer opens the data sets specified
in PARMLIB member SMFPRMxx.

° One or more RACF data set(s) (on systems with the RACF
program product, Program No. 5740-XXH), which contain
descriptions of each RACF-defined user of resource. They
are used by RACF for user verification and authorization
checking. For more information about RACF, see the Resource
Access Control Facility (RACF) General Information Manual.

The following data sets are defined in the MSTJCLOO member of
SYS1.LINKLIB (MSTJCLO00, supplied by IBM, is the default master

MVS/XA System Init Logic LY28-1200~-4 (c) Copyright IBM Corp. 1982, 1987
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JCL member). These data sets are available during the last part
of master scheduler initialization.

° SYS1.PROCLIB, which contains standard JCL procedures for the
system.

° SYS1.PARMLIB, which contains various lists of system
parameters.

° SYS1.UADS, which is a user attribute data set that contains
a description of each TS0 user. It is used by LOGON
scheduling to verify LOGON commands.

° SYS1.BRODCAST, which contains the broadcast messages for
TSO.

U] Internal readers, which are two internal reader data sets
(STCINRDR and TSOINRDR) that are defined by the master
scheduler’s JCL. They are the means by which started task
control passes JCL to a job entry subsystem.

Dump Analysis and Elimination (DAE) uses the following data set
after initialization:

U] SYS1.DAE, which contains records describing previous
problems that have occurred on the system. These problems
resulted in either an SVC dump or an SYSMDUMP dump being
requested. The data set can be created after SYSGEN, using
IEFBR14, which allocates space. The DAEALLOC member of
SYS1.SAMPLIB contains JCL that an installation can execute
to create the SYS1.DAE data set.

ERROR HANDLING DURING SYSTEM INITIALIZATION

LY28-1200-4

Before system recovery routines are available, IPL and NIP
provide diagnostic support for hardware and software errors.

There are certain program checks that IPL expects to experience
and recover from. If, however, an unexpected program check
occurs, IPL places the system in a wait state with a code of
XT019°'.

NIP attempts to detect unrecoverable system errors that occur
during NIP processing and diagnose the errors with appropriate
messages or wait state codes.

To detect errors, NIP provides trap routines that stop the
initialization process at the time the error occurs. NIP traps
the following unrecoverable system errors:

Requests for ABEND (SVC 13)

Machine checks

Requests for entry to recovery termination management
Unexpected program checks

Requests for tvype 3 and type 4 SVC routines prior to the
link pack area being available

NIP provides diagnostic information about the above errors by
placing appropriate wait state codes in the wait state PSH.

NIP attempts to initialize the system regardless of errors made
by the installation in specifying system parameters. If NIP
encounters an incorrectly specified system parameter, it prompts
the operator for a correct value. If the operator cannot
correct the specification, the operator may specify that NIP use
system defaults. Most parameters have default values either in
a member of SYS1.PARMLIB or in NIP code. After NIP processes
the operator's response to the SPECIFY SYSTEM PARAMETERS
message, the SYS1.PARMLIB defaults are no longer available.

In cases when defaults do not exist, the operator may not cancel
the parameter.
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To aid recovery if an I/0 error occurs during paging, ASM
creates two copies of the pageable common area when a duplex
page data set is provided. (The pageable common area contains
the pageable link pack area and its modifications, and the
common service area.)

ASM places one copy on the PLPA or common page data set and the
other on the duplex data set. If the copy on the PLPA or common
page data set cannot be read ASM attempts to read the copy on
the duplex data set. If successful, the system continues
processing without interruption.

If the mass storage system communicator (MSSC) cannot initialize
at NIP or master scheduler initialization time, two messages are
issued to the operator. One message indicates the reason MSSC
cannot initialize. The other requires that the operator
respond, requesting that the initialization continue without the
mass storage system.

If master scheduler initialization fails or abnormally
terminates, an ESTAE routine performs error processing and, in
some cases, retry processing. If master scheduler
initialization cannot continue, the system will enter a wait
state after error messages are issued. (Error messages can be
issued only if the communications task has been initialized.)

USER CONTROL OF INITIALIZATION

TYPES OF IPL

Before system initialization, the installation customizes the
control program to both the data processing requirements and the
machine configuration of the installation. The system
generation process obtains standard and optional IBM-supplied
components from distribution libraries, then combines them with
user-written components from user data sets. The system
generation process places the resultant system control program
in system data sets on system volumes. During Input/Output
generation (IOGEN) the installation defines the devices through
the I/0 Configuration Program. The MVS Configuration Program
defines these devices to the system and creates the EDT table
during EDTGEN. When these phases are complete, the system is
ready for initialization.

During system initialization, the installation can affect
initialization processing by selecting the type of IPL,
specifying system parameters, and communicating with the system
through the operator interface.

Page data sets are opened and initialized according to the type
of IPL - cold, quick, or warm:

° Cold Start: Any IPL that loads (or reloads) the PLPA, and
does not preserve VIO data set pages. The first IPL after
system generation (sysgen) is always a cold start because
the PLPA is initially loaded. Subsequent IPlLs are cold
starts when the PLPA 1is reloaded either to alter its
contents or to restore its contents i1f they were destroved.

. Quick Start: Any IPL that does not reload the PLPA and does
not preserve VIO data set pages. Instead of reloading the
PLPA, NIP resets the page and segment tables to match the
last—-created PLPA.

* Warm_Start: Any IPL that does not reload the PLPA and does
preserve journaled VIO data set pages.
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THE FIRST IPL AFTER SYSTEM GENERATION: At the first IPL after
sysgen, NIP automatically loads the PLPA from the LPALST data
sets. The page data sets for this IPL are those named in
SYS1.PARMLIB member IEASYS00 plus any specified by the operator.
These page data sets are those that were specified in sysgen
DATASET macros that contained the PAGEDSN keyword or the
DUPLEXDS,NAME keyword combination. The operator need not enter
the CLPA (create link pack area) parameter in response to the
SPECIFY SYSTEM PARAMETERS message to load the PLPA. NIP does it
automatically.

After the first IPL, the SYS1.LOGREC initialization routine,
IFCDIPO0O, must be run to initialize SYS1.LOGREC. This routine
must also be run whenever SYS1.LOGREC is reallocated.

AN IPL AT WHICH THE PLPA IS RELOADED: The PLPA needs to be
loaded three times:

° At the first IPL after sysgen, when NIP loads it
automatically.

° At an IPL after the installation has added or modified one
or more modules in SYS1.LPALIB, or in an LPALST data set
concatenated to SYS1.LPALIB, has tested the alteration, and
now wants to put the replacement module(s) in the PLPA.

° At an IPL after the PLPA page data set has been damaged (and
is therefore unusable and its contents must be restored).

To reload the PLPA from LPALST, the operator enters CLPA (create
link pack area) as one of his responses to the SPECIFY SYSTEM
PARAMETERS message. Reloading the PLPA should not be a common
occurrence. It should be done only when necessary because the
assoclated I/0 slows down the IPL and because previously
existing VIO data set pages are deleted. (For further
information on the loading of the PLPA, see the CLPA parameter
in the description of the IEASYSxx parmlib member.)

AN IPL AFTER POWER-UP: The IPL performed after power-up is
called a quick start, because the PLPA from the previous IPL can
be used without reloading from LPALST. For a quick start, the
CVIQO system parameter is specified; VIO data set pages are
purged, page data sets added (optionally reserved for non-VIO
paging), and swap data sets replaced. The operator, or the
IEASYSxx member of SYS1.PARMLIB, can add additional page data
sets by specifying the PAGE parameter (with or without
specifying the NONVIO system parameter) and can replace swap
data sets by specifying the SWAP parameter.

AN IPL AFTER A SYSTEM CRASH: Provided that the operator does
not enter the CLPA or CVIO system parameters, the operator can
warm start the system after a system crash. Existing journaled
VIO data set pages are retained by the auxiliary storage manager
for continued use. The specified parmlib parameter list
(IEASYSxX) would not include the CVIO or CLPA system parameters.

Any definitions of existing page data sets as non-VI0 local page
data sets are preserved. Also the operator can define a local
page data set that previously was used for VIO paging as a
non-VIO local page data set. During system operation, the VIO
pages on the newly-designhated non-VIO local page data set will
migrate to any local page data set used for VIO paging. An
installation can remove a local page data set that was
designated on the previous IPL as a non—-VIO local paging data
set. Removing a local page data set prior to a warm start
requires that the local page data set contain no VIO pages. If
the local page data set contains VIO pages, then the warm start
is changed into a quick start.
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System parameters provide the installation with the means to
tailor_or tune a system to meet the installation's requirements.
Following is a brief description of the system parameters:

APF indicates the members (IEAAPFxx) of SYS1.PARMLIB that
contain authorized data set names.

APG specifies the number of the automatic priority group for
use by the system resources manager (SRM), unless nullified
by the IPS.

CLOCK indicates the member (CLOCKxx) of SYS1.PARMLIB which
prompts the oparator to initialized the TOD clock and
specifies the difference between the local time and GMT.

CLPA indicates that NIP should load the pageable link pack
area with the modules contained in the LPALST data sets.

CMB specifies the I1/0 device classes for which measurement
data is to be collected, in addition to the DASD and tape
device classes.

CMD indicates the member or members (COMMNDxx) of
SYS1.PARMLIB that contain commands to be issued
automatically during master scheduler initialization.

CON indicates the CONSOLxx member of SYS1.PARMLIB that
contains the multiple console support (MCS) console
definition and various communication task parameters.

CSA specifies the number of 1K blocks of virtual storage to
be reserved for the common service area (CSA) and extended
CSA (ECsSA).

CVIO indicates that the pages of previously-created virtual
input/output (VI0) data sets should be deleted from external
page storage

DUMP specifies whether SYS1.DUMP data sets for SVC dump
reside on direct access or tape devices.

DUPLEX specifies the duplex paging data set to be used. The
DUPLEX parameter is optional and should be used only if CLPA
is specified. For quick and warm starts, a duplex paging
data set from the previous CLPA IPL is used; the DUPLEX
parameter is ignored.

FIX indicates one or more members (IEAFIXxx) of SYS1.PARMLIB
that contain names of modules to be placed in the fixed link
pack area

GRS indicates whether the system being initialized is to
start a global resource serialization complex, join an
existing global resource serialization complex, or not be
part of a complex.

GRSCNF indicates the member (GRSCNFxx) of SYS1.PARMLIB that
contains the information that describes the systems to be
part of a global resource serialization complex.

GRSRNL indicates one or more members (GRSRNLxx) of
SYS1.PARMLIB that contain the resource name lists (RNLs)
used by the global resource serialization complex.

ICS indicates the member (IEAICSxx) of SYS1.PARMLIB that
contains the installation control specification for the
system resources manager (SRM).

I0S indicates the member (IECIOSxx) of SYS1.PARMLIB that
contains the I0S options for the missing interrupt handler
(MIH) and for hot I/0 (HOTIO).
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IPS indicates the member (IEAIPSxx) of SYS1.PARMLIB that
contains the installation performance specification (IPS)
for the system resources manager (SRM).

LNK indicates one or more members (LNKLSTxx) of SYS1.PARMLIB
that contain names of data sets to be concatenated to
SYS1.LINKLIB.

LNKAUTH specifies that the data sets in the LNKLST
concatenation are all to be treated as APF authorized, or
are only to be treated as APF authorized if specifically
named in the APF table.

LOGCLS specifies the JES output class for the log data sets.

LOGLMT specifies the maximum number of messages for a log
data set.

LPA indicates one or more members (LPALSTxx) of SYS1.PARMLIB
that contain the names of data sets to be concatenated to
SYS1.LPALIB.

MAXUSER specifies the maximum number of address spaces that
may be created under normal conditions. MWhen the system is
heavily used, the value specified on the RSVSTRT parameter
may permit additional started tasks.

MLPA indicates one or more members (IEALPAxx) of
SYS1.PARMLIB that contain names of modules to be placed in
the modified link pack area (MLPA).

MSTRJCL indicates the member (MSTJCLxx) of SYS1.LINKLIB
that contains the JCL for starting the master scheduler
address space.

NONVIO specifies the names of local paging data sets that
are not to receive VIO pages when the directed VIO function
is active.

OPI indicates whether the operator may override parameters
in IEASYSxx.

OPT indicates a member (IEAOPTxx) of SYS1.PARMLIB that
contains the tuning parameters for the SRM.

PAGE specifies the names of page data sets to be used with
the exception of the duplex paging data set. See the DUPLEX
parameter listed earlier.

PAGTOTL specifies the total number of page and swap data
sets that can be made available to the system for the life
of the IPL.

PAK indicates the members (IEAPAKxx) of SYS1.PARMLIB that
contain lists of modules to be packed together in the PLPA.

PURGE specifies the demounting of mass storage volumes that
had been specified at the previous IPL on a specific
processor. If PURGE is issued during IPL and the IPL fails,
PURGE must be issued again during re-IPL or the mass storage
volume inventory will be inaccurate. (For more information,
?ﬁgsg?ss Storage System Extensions Logic: MSS Communicator

RDE specifies the inclusion of the reliablity data extractor
feature. RDE also controls the "Enter IPL reason" prompt.
For more information, see SYS1.LOGREC Error Recording.

REAL specifies the maximum amount of 1K units of real
storage that can be allocated for V=R jobs.

RER specifies that the reduced error recover procedures for
magnetic tape are to be used. This must be requested in the
OPTCD parameter of a data definition (DD) statement or in
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the DCB macro instruction. If RER is not specified, the
system ignores all requests for reduced errror recovery.

. RSU specifies the number of processor storage units that are
required for storage reconfiguration. The frames in these
storage units will be designated as the nonpreferred area;
they are not to be used for long-term storage if preferred
area storage is available. ’

° RSVNONR specifies the number of entries in the address space
vector table (ASVT) reserved for replacing entries marked
non-reusable for the duration of the IPL.

° RSVSTRT specifies the number of entries in the address space
vector table (ASVT) reserved for address spaces created in
response to a START command. This helps avoid a re-IPL when
there i1s no available entry for a critical address space.

. SCH indicates the member (SCHEDxx) of SYS1.PARMLIB that
contains master scheduler parameters.

. SMF indicates the member (SMFPRMxx) of SYS1.PARMLIB that
contains SMF parameters.

° SQA specifies the number of 64K blocks of the virtual system
queue area (SQA) and extended SQA to be created during NIP
initialization in addition to the initial three blocks of
SQA and three blocks of extended SQA.

° SSN indicates one or more members (IEFSSNxx) of SYS1.PARMLIB
that define subsystems to the system during master scheduler
initialization.

. SVC indicates the member (IEASVCxx) that contains
installation-defined SVCs.

. SHAP specifies the names of swap data sets to be used.

. SYSNAME provides the name by which a system is known to the
global resource serialization complex.

° SYSP indicates one or more system parameter lists (IEASYSxx)
in SYS1.PARMLIB that are to be used by NIP in addition to
IEASYSO00.

° VAL indicates one or more members (VATLSTxx) of SYS1.PARMLIB
that contain attributes of direct access volumes.

° VRREGN specifies the default real storage region size in 1K
units for V=R jobs that do not specify a region size in
their JCL.

NIP and master scheduler initialization routines process the
system parameters during system initialization processing.
Figure 1-3 shows the relationship among the system parameters,
the system components they affect, and the initialization
modules that process the parameters.
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System Parameter

System Component Affected

APF Contents supervisor

APG System resources manager

CLOCK Master scheduler

CLPA Contents supervisor and
Auxiliary storage management

CMB System resource management

CMD Master scheduler initialization

CON Communications task

CSA Virtual storage management

CVIC Auxiliary storage management
Auxiliary storage management

DUMP Recovery termination management

DUPLEX Auxiliary storage management

FIX Contents supervisor

GRS Global resource serialization

GRSCNF Global resource serialization

GRSRNL Global resource serialization

ICS System resources manager

I0S I/0 supervisor

IPS System resources manager

LNK NIP

LNKAUTH NIP

LOGCLS System log

LOGLMT System log

LPA Contents supervisor

MAXUSER Supervisor control

MLPA Contents supervisor

MSTRJCL Master scheduler initialization

NOGNVIO Auxiliary storage management

CPI NIP

OPT System resources manager

PAGE Auxiliary storage management

PAGTOTL Auxiliary storage management

PAK Contents supervisor

PURGE? Mass storage system communicator

RDE Data management

REAL Real storage management

RER Data management

RSU Real storage management

RSVNONR Supervisor control

RSVSTRT Supervisor control

SCH Master scheduler

SMF System management facilities

SQA Virtual storage management

SSN Subsystem interface

SVC Supervisor Control

SHWAP Auxiliary storage management

SYSNAME Global resource serialization

SYSP NIP

VAL Volume attribute processing

VRREGN Virtual storage management

Figure 1-3. Relationship Among System Parameters,

Processing Modules

For information on PURGE command processing,
Storage System Extensions Logic (MSSC).

NIP Object Module

IEAVNPAS
IEAVNPLO
IEAVNP20
IEAVNPO5
ILRASRIM, ILRASRM
IEAVNPLF
IEAVNP13
IEAVNPAI
IEAVNPO8
ILRASRIM, ILRASRM
ILRTMIOO
IEAVTSDD
ILRASRIM
IEAVNPO5
ISGNCBIM, ISGNGRS
ISGJPARM
ISGNRNLP
IEAVNP1O
IEAVNPF2
IEAVNPI1O
IEAVNPO3
IEAVNPO3
IEAVNPL3
IEAVNP13
IEAVNPO5
IEAVNPO9
IEAVNPOS
IEAVNP13
ILRASRIM, ILRASRM
IEAVNPO3
IEAVNPI1O
ILRASRIM
ILRASRIM
IEAVNPCS
IEAVNPL9
IEAVNPL6
IEAVNPD8, IEAVNPE
IEAVNP16
IEAVNPDS8
IEAVNPO9
IEAVNPO9
IEANVP18
IEAVNPL3
IEAVNPAS
IEAVNP13

ILRASRIM
ISGNCBIM
IEAVNPO3
IEAVAPOO
IEAVNPD8

System Components, and NIP
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System parameters come from two sources:

U Using IEBUPDTE, the installation specifies system parameters
in IEASYSxx members of SYS1.PARMLIB. If the installation
places parameters in an IEASYSxx member, the operator
indicates which member contains the parameters by using the
SYSP= parameter in response to the SPECIFY SYSTEM PARAMETERS
message. By using an IEASYSxx member for system parameters,
the installation reduces the amount of operator interaction
during NIP processing. For information about determining
system parameter values and entering system parameters in
SYS1.PARMLIB, refer to Initialization and Tuning. NIP
merges parameters from IEASYS00 with parameters specified in
alternate IEASYSxx members. Parameter values from the last
IEASYSxx member that NIP reads override previous IEASYSxx
and IEASYS00 values for those parameters.

° In response to the SPECIFY SYSTEM PARAMETERS message issued
by NIP, the operator may specify system parameters. An
operator-entered parameter overrides the same parameter
specified in IEASYS00 or IEASYSxx, except for:

- A parameter for which operator intervention 1is
prohibited (OPI=NO).

— The PAGE parameter; NIP adds the data set names entered
by the operator to the data set names specified in
either IEASYS00 or IEASYSxx.

OPERATOR INTERFACE DURING INITIALIZATION

IPL permits the operator to specify a nucleus other than the
system—assigned nucleus (IEANUCO0l). IPL also allows selection
of an alternate I/0 configuration. For details on the procedure
involved, see QOperations: System Commands.

NIP establishes operator communications immediately after it
initializes the master console.

1. NIP issues message "IEAl10lA SPECIFY SYSTEM PARAMETERS'. The
operator's reply indicates one of the following:

o NIP should use the default list of system parameters
(IEASYS00) in SYS1.PARMLIB.

° NIP should use the list of system parameters (IEASYSxx)
in SYS1.PARMLIB.

° NIP should cancel a parameter value specified in
IEASYSxx and use the system default if one exists.

o NIP should use new system parameter values specified in
the reply, overriding the values specified in IEASYSxx.

2. NIP issues message "IEAG37A SPECIFY MASTER CATALOG
PARAMETER'. The operator's reply indicates one of the
following:

° NIP should use the default member SYSCATLG in
SYS1.NUCLEUS to find the master catalog.

° NIP should use an alternate member SYSCATnn in
SYS1.NUCLEUS to find the master catalog.

The operator's procedures for specifying an alternate
master catalog is described in QOperations: System
Commands

At system generation time, the installation uses the 0PI
parameter to indicate whether the operator may override system
parameters in IEASYSxx members of SYS1.PARMLIB. The
installation may restrict operator intervention for individual
system parameters in the IEASYSxx member or for the entire set
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of system parameters. However, if a parameter in an IEASYSxx
member is in error and the installation has restricted operator
intervention for the parameter, NIP prompts the operator for a
correct parameter value regardless of the installation's
restriction. The procedure for restricting operator
intervention during NIP is described in Initialization and

Tuning

When IEAVNIPM calls IEAVNP20, TOD clock initialization allows
the operator to enter the Greenwich mean time, the local time,
and the local date; these are required to set the TOD clock(s),
and the local time and date for the system. When a TOD clock is
ready to be set to the correct time, TOD clock initialization
requests that the operator enable the clock security switch.

Note: 1In the reply used to set the TOD clock or the local time
and date, the operator can choose to specify a new value for the
IPS parameter. The IPS parameter indicates the member of
SYS1.PARMLIB that contains the installation performance
specification for the system resource manager (SRM).

During master scheduler initialization, SMF initialization
allows the operator to enter correct SMF parameters to replace
those parameters that are invalid or missing.
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REAL AND VIRTUAL STORAGE DURING INITIALIZATION

The initial program loader (IEAIPLO00) is a stand-alone program
consisting of three IPL records. It resides on cylinder 0,
track 0 of the system residence volume. In preparation for
loading IEAIPLOO, the operator mounts the system residence
volume on a direct access device. Then the operator initiates
LOAD processing. In response to this initiation the hardware
reads the first IPL record into real storage locations 0 through
23 (see Figure 1-4). The doubleword beginning at location 8 is
a read CCW (channel command word) that causes the loading of the
second IPL record at a real storage address higher than the size
of the IPL text record. The transfer-in-channel (TIC) command
at location 16 in the first record causes control to pass to the
second record.

The second IPL record is a chain of CCHWs that cause the fourth
record, containing the IPL text, to be read into real storage
beginning at location 0. This IPL text record overlays the
first record. When the last CCW in the second record has been
executed, the processor loads the doubleword beginning at
location 0 as a new PSW, thus passing control to the IPL text
(fourth record).

System Residence Volume

Real Storoge

High
Record 4 (IPL text)
Record 2 (IPL)
Record 3 (volume label)
Record 4
(IPL text)
Record 2 (IPL)
d t (IPL
Recar (IPL) 0

Record 1 (IPL)

Figure 1-4. Real Storage During IPL Loading

The following storage maps describe virtual storage during the
initialization process and indicate the modules that allocate
storage for the major system areas and begin to initialize these
areas. Figure 1-5 describes virtual storage at the conclusion
of the IPL phase of initialization. Figure l1-6 describes
virtual storage immediately before the NIP control program,
IEAVNIPM, begins to execute. Figure 1-7 describes virtual
storage at the conclusion of the NIP phase of initialization.

For other maps of virtual storage during initialization, see
Figure 1-2, which shows the virtual storage layout for multiple
address spaces, and Figure 5-3, which shows the virtual storage
on exit from IEAIPLO4G.
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2 gigabytes
Extended LSQA IEAIPLO4
Extended SQA IEAIPLO4
16Mb Extended nucleus IEAIPLO2
Nucleus IEAIPLO2
SQA IEAIPLO4
IEAVNIPO IEAIPLO2
0 PSA IEAIPLO2

Figure 1-5. Virtual Storage on Exit from IEAIPL99
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2 gigabytes
Extended LSQA

Extended SQA

16Mb Extended nucleus

Nucleus

SQA

IEAVNIPM

System Region

PSA

Figure 1-6. Virtual Storage on Exit from IEAVNIPO

[EAIPLO4

[EAIPLO4
[EAIPLO2
IEAIPLO2
IEAIPLO4

IEAVNIPO

[EAIPLO4
IEAIPLO2
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2 gigabytes

16Mb

0

*«Optional Areas

Extended LSQA

Extended
private
area

Extended CSA

Extended PLPA
*Extended MLPA
*Extended FLPA

Extended SQA

Extended nucleus

Nucleus

SQA

PLPA,*MLPA, *FLPA

CSA

=Reserved but not initialized for LSQA

V=V Private area

V=R Private area

System region

PSA

Figure 1-7. Virtual Storage on Exit from IEAVNIPX
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IEAIPLO4

[EAVNPBS8

IEAVNPB8

[EAVNPOS,IEAVNPCS

IEAIPLO4,IEAVNPAB
IEAIPLO2

[EAIPLO2
IEAIPLO4,IEAVNPAB
IEAVNPOS,I[EAVNPCS
IEAVNPB8

[EAVNIPX
IEAVNPES8

[EAVNIPO
IEAIPLO2
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SECTION 2. DATA AREAS

This section briefly describes the data areas used during IPL
and NIP.

The following Microfiche publications contain more information
on the data areas used during IPL and NIP processing.

Data Areas

o LYB8-1191 for MVS/SP V2 JES2
o LYB8-1195 for MVS/SP V2 JES3

Data Area Usage Table

o LYB8-1193 for MVS/SP V2 JES2
o LYB8-1197 for MVS/SP V2 JES3

Symbol Usage Table

o LYB8-1192 for MVS/SP V2 JESZ2
o LYB8-1196 for MVS/SP V2 JES3

DATA AREA DESCRIPTIONS

This section includes brief descriptions of the following data
areas:

IPL Data Areas

IPL vector table (IVT)

Nucleus map (NUCMAP)

Message queue element (MQE)
Message queue header (MQH)
Nucleus load list element (NLLE)

NIP Data Areas

Extended quick start record (EQSRD)
NIP parameter address table (PARMTAB)
NIP parameter area (NIPPAREA)

NIP system parameter queue entry (SPE)
NIP vector table (NVT)

NIPMOUNT parameter list

NIPOPEN parameter list

NIPWTO message header

NIPWTOR parameter list

Quick start record (QSRCD)

Quick start record extension (XQSRD)

Master Scheduler Data Areas
Master trace table (MTT)
The layouts of the above data areas, except the system parameter

queue entry are in the publication MVS/XA Debugging Handbook.
The layout of the system parameter queue is in this section.
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IPL Vector Table (IVT)
POINTED TO BY: Register 1 on entry to IRIMs and IEAVNIPO. “>
MAPPING MACRO: TIHAIVT

USE: Used for communication among the IRIMs, IEAIPLOO, and
IEAVNIPO.

LENGTH: 336 bytes

Nucleus Map (NUCMAP)
POINTED TO BY: CVTNUCMP.
MAPPING MACRO INSTRUCTION: IEANUCMP.
USE: Describes all DAT-on nucleus csects and entry points. For
details of format and order, see Diagram 3: NUCMAP Creation in

Section 2.
LENGTH: Length of each entry (4 bytes) x number of entry points
in the nucleus.
Message Queue Element (MQE)
POINTED TO BY: MQHIST and MQHNTH
MAPPING MACRO: IHAMQE
USE: Contains messages issued during IPL
LENGTH: 10 bytes + message length. Maximum messaga length is
125 bytes. J
Message Queue Header (MQH)
POINTED TO BY: IVTMQHP during IPL and NVTMQHP during NIP
MAPPING MACRO: TIHAMQH
USE: MQH is the message header for the IPL message queue.

LENGTH: 12 bytes

Nucleus Load List Element (NLLE)
POINTED TO BY: IVTNLLEF, IVTNLLEL and NLLNEXT
MAPPING MACRO: IEANLLE

USE: Contains the SYS1.NUCLEUS member name of the module and
the work area for the nucleus loading amd mapping routine.

LENGTH:

Extended Quick Start Record (EQSRD)

POINTED TO BY: Field NVTQSBUF + length of QSRCD (the EQSRD is
contiguous to the QSRCD).

MAPPING MACRO: ILREQSRD.

USE: Contains information about the extended pageable link pack
area; used for quick start and warm start initialization. ‘)

LENGTH: 8192 bytes.
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NIP Console Table (IEAVNCTXX)
POINTED TO BY:
MAPPING MACRO:
USE: Built by MVSCP. Lists terminals that NIP is allowed to
use as consoles. NIP uses this list to find a NIP console, xx.
The "xx" is determined by the load parameter from SYS1.PARMLIB
member CONSOLxx. The default is "00."

LENGTH:

NIP Parameter Address Table (PARMTAB)
POINTED TO BY: Field NVTPTAB in the NVT.
MAPPING MACRO: IEAPPNIP.
USE: Contains addresses of system parameter values.

LENGTH:

NIP Parameter Area (NIPPAREA)
POINTED TO BY: Field NVTPAREA in the NVT.
MAPPING MACRO: IEAPPNIP.
USE: Contains workarea for reading SYS1.PARMLIB members.
LENGTH: 526 bytes.

NIP System Parameter Queue Entry (SPE)
POINTED TO BY: The first SPE is in field NVTSPE of the NVT.
MAPPING MACRO: None.
USE: Tracks SQA buffers that contain WTOR replies.
LENGTH: Variable

NIP Vector Table (NVT)
POINTED TO BY: Register 2 (RNVT).
MAPPING MACRO: TIHANVT.
USE: Used for communication among NIP modules; contains
information such as NIP wait state codes, pointers to nucleus
control blocks, storage allocation values, NIP save areas,
system status flags, PSW descriptors, and addresses of IEAVNIPM
service routines.

LENGTH:

NIPMOUNT Parameter List
POINTED TO BY: Register 1 (RPARM).
MAPPING MACRO INSTRUCTION: IEAPMNIP TYPE=MOUNTPL.
USE: Passes information to the NIPMOUNT service routine.

LENGTH:
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NIPOPEN Parameter List
POINTED TO BY: Register 1 (RPARM).
MAPPING MACRO INSTRUCTION: TIEAPMNIP TYPE=0PENPL.
USE: Passes information to the NIPOPEN service routine.

LENGTH:

NIPWTO Message Header

POINTED TO BY: Register 1 (RPARM) or, if NIPWTOR request,
NIPWTOR parameter list.

MAPPING MACRO INSTRUCTION: IEAPMNIP TYPE=HEADER.
USE: Passes information to the NIPWTO service routine.

LENGTH:

NIPWTOR Parameter List
POINTED TO BY: Register 1 (RPARM).
MAPPING MACRO INSTRUCTION: TIEAPMNIP TYPE=PLIST.
USE: Passes information to the NIPWTOR service routine.

LENGTH: 16 bytes.

Quick Start Record (QSRCD)
POINTED TO BY: Field NVTQSBUF in the NVT.
MAPPING MACRO: ILRQSRCD.

USE: Contains information about the pageable link pack area;
used for quick and warm start initialization.

LENGTH: 8192 bytes.

Quick Start Record Extension (XQSRD)
POINTED TO BY: QSRXQSR in the QSRCD.
MAPPING MACRO: ILRXQSRD.

USE: For quick and warm start initialization, contains PLPA
slot information that must be save across IPLs.

LENGTH: 4096 bytes.

Master Trace Table (MTT)
POINTED TO BY: Field BAMTTBL in the master scheduler resident
data area (MSRDA) control block. This control block is located
in the nucleus and it is pointed to by field CVTMSER in the CVT.
MAPPING MACRO: IEEZB806
USE: Contains messages that are eligible for hard copy. The
table 1s a wraparound table that is filled from the end to the
beginning.

LENGTH: 16K to 999K.
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SECTION 3. DIAGNOSTIC AIDS

LY28-1200-4

This section contains information that can be used to diagnose
problems in system initialization programs:

TCB structure — This section gives a visual representation
of the tasks that are attached by the master scheduler
initialization and remain as permanent system tasks.

IPL diagnostic techniques — This section describes some of
the causes of disabled wait states.

IEAVNIPO diagnostic trap routines — This section describes
the routines that trap hardware and software errors during
IEAVNIPO, with the wait state codes used to indicate a
particular error.

IEAVNIPM diagnostic trap routines — This section describes
the routines that trap hardware and software errors before
the system recovery routines are available. It describes
the actions taken at the time of the error, the wait state
code if NIP terminates, and the values to which the trap
routines are reset at the end of NIP processing.

NIP HWait State Code X'64'" — This section describes the
conditions that cause a wait state code X'64' with a reason
code of 5 or 9.

Additional diagnostic information can be found in the following
publications:

Message Library: System Messages, which contains message
IDs and an explanation about why the message was produced.

Message Library: System Codes, which contains wait state
codes and an explanation why they are produced.

System Programming Library: Diagnostic Techniques, which
contains methods for diagnosing system problems.
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TCB Structure After Initialization

LIEEV[PL

Master
scheduler
initialization

Note:

1EFSDO60 The IEEVIPL and IEEVWAIT TCBs
are contained in the nucleus
Csect, IEAMSWCB.

| Initator
TCB
IEEMB8B60/
JEEVWAIT
Master wait
TCB
RTM Tasks
ICHSECOO IOSROUTG [OSRMIHT IEAVTRET IEAVTSDT [EAVTMTC
Security MIH TCB Address
initialization Recording SVC dump space
routine task TCB task TCB termination
task TCB
[EEMBBOJ IEEVEMCR TEExxxxX
System log START Other (Y X
initialization JES command
TCB TCB processor
TCBs
TCB (Represent temporary tasks)
Subtasks to the Mastar Wait Task

Figure 3-1. TCB Structure in the Master Scheduler Region Following System Initialization
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IPL DIAGNOSTIC TRAP TECHNIQUES

LY28-1200-4

The IPL component contains no explicit recovery or retry
routines for program errors. Detection of a software error
during IPL leaves no reasonable alternative but to enter a
disabled wait state.

IPL does try to recover from a class of correctable I/0 errors.
Uncorrectable I/0 errors, however, cause a disabled wait state.

The contents of the old PSWs are particularly useful for
diagnosis of IPL errors because the wait state is entered so
soon after the error occurs. A stand-alone dump is also
required whenever the cause of a wait state cannot be determined
from the operator's console.

There is other diagnostic information available during IPL in
the following real storage locations:

Loc X'10"' Pointer to the frame queue (list of good frames)

Loc X'14"' Pointer to the IPL diagnostic area

Loc X'4C' Pointer to the failing CCH, if a unit check occurred
Loc X'54"'" Four sense bytes that describe the unit check

The IPL diagnostic area, pointed to by real location X'164', has
the following format:

Hex O0ffset Length Description
+ 00 8 Name of the module most recently given control

+ 08 8 Name of SYS1.NUCLEUS member that IPL most
recently tried to find

+ 10 G Pointer to the start of the SVC stack

+ 14 G Pointer to the current element in the SVC stack

+ 18 G Pointer to the address of the location just
beyoi:d the end of the SVC stack

+ 1C G Length of an SVC stack element

+ 20 G Virtual address of the IRIM area

+ 24 4 Real address of the IRIM area

+ 28 G Virtual address of the IVT

+ 2C G Real address of the IVT

+ 30 G Real address of the most recent SCPINFO
response

+ 34 G Address of the subchannel information block

+ 38 G Address of the sense data (meaningful only

after a unit check)

The SVC stack area is used to save status on an SVC interrupt.
Each entry, which i1s 32 bytes long, contains:

° The SVC old PSWH at the time of interrupt
° The SVC interruption code (SVC number)
° The contents of registers 1-5 at the time of interrupt

There is a pointer se’ to the top stack element, the entry
currently in use. This pointer must be updated (by adding the
length of an entry) before the status for a new interrupt can be
stored on the stack. MWhile an SVC routine is processing, the
pointer indicates the stack entry that contains the saved status
of the requestor of this SVC. An exception to this general
processing occurs when the SVC is the EXIT SVC (SVC 3); status
is not saved when this SVC is issued. Instead, IPL removes the
top element from the stack and makes it current (restores the
registers and loads the old PSW) so control passes back to the
point at which the SVC was issued. Because of the way the stack
is used, the pointer is initially set to point 32 below the
bottom of the stack. IPL checks for stack overflow and stack
?;?erZIOW, either of which causes a disabled wait state

0746") .

An SVC stack entry has the following format:
Hex Offset Length Description

+ 00 8 PSW at time of interrupt
+ 08 2 Interruption code
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+ 0A 2 Reserved
+ 10 20 Registers 1-5 at the time of interrupt )

The nucleus map (NUCMAP) is not included in a dump unless NUCMAP
is specified on a request for print dump service aid.

For a list of the SVCs that are available at IPL-time, see
"Initial Program Loader™ in Section 1.

There is a nucleus map lookup service, NUCLKUP, which can be
used either to (1) retrieve the address and AMODE of a nucleus
CSECT or entry point or (2) retrieve the name and address of the
nucleus CSECT pointed to by a given address from the nucleus
lookup routine, IEAVENLU. For more information on NUCLKUP, see

SPL: System Macros and Facilities.

IEAVNIPO DIAGNOSTIC TRAP ROUTINES

Because system recovery routines are not available while
IEAVNIPO processes, IEAVNIPO0 provides diagnostic support for
software and hardware errors by trapping the errors. The
IEAVNIPO trap routines stop the initialization process at the
time the error occurs and provide diagnostic information in the
form of wait state codes.

ABEND Trap (NIPABEND])
DESCRIPTION OF TRAP: IEAVNIPO saves the ABEND SVC entry from
the SVCTABLE (set up at SYSGEN time) in the NVT and replaces the
entry with the address of NIPABEND. IEAVNIPO also changes the
SVC type to 1.
OPERATION: Traps requests for ABEND and loads a wait state PSH
to terminate NIP. )
OUTPUT: Wait state PSW contains wait state code X'30' in bits
56-63 and a completion code, if any, in bits 36-47.
EXIT TO: System wait state.

Machine Check Trap (NVTMCPSW)
DESCRIPTION OF TRAP: IEAVNIPO saves the machine check PSW and
replaces it with a PSH that points to the next sequential
instruction with machine checks enabled.

OPERATION: Traps machine checks and loads a wait state PSH to
terminate NIP.

OUTPUT: MKHait state PSH contains wait state code X'44"'" in bits
56-63, and the logical address of the processor in bits 32-47.

EXIT TO: System wait state.

Recovery Termination Management Traps (NPORTP01-15)
DESCRIPTION OF TRAP: IEAVNIPO replaces the addresses of the
routines in the RTM1l table with the addresses of trap routines
NPORTPO01l through NPORTP15.
ENTRY FROM: Recovery termination management.
OPERATION: Traps calls to recovery termination management that
occur during IEAVNIPO and loads a wait state PSW to terminate
IEAVNIPO.

OUTPUT: HWait state PSH contains an index that represents the J
requested entry in the RTMl table and wait state code X'64'.

EXIT TO: System wait state.
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Unexpected Program Check Trap (NPOUXPC)

STAE/ESTAE (SVC 60)

DESCRIPTION OF TRAP: IEAVNIPO saves the SYSGEN program check
new PSW and replaces it with a PSW that points to a BR 10
instruction; it sets register 10 to the address of NPOUXPC.

OPERATION: Traps unexpected program checks and loads a wait
state PSWH to terminate IEAVNIPO.

ggngT: Wait state PSW contains wait state code X'66"' in bits

EXIT TO: System wait state.

Trap

DESCRIPTION OF TRAP: IEAVNIPO saves the STAE/ESTAE SVCTABLE
entry in the NVT and replaces it with the address of NOP code.
IEAVNIPO also changes the SVC type to 1.

OPERATION: Traps requests for STAE or ESTAE and clears register
15.

OUTPUT: Register 15 contains zeroes.

EXIT TO: Caller of STAE or ESTAE.

IEAVNIPM DIAGNOSTIC TRAP_ROUTINES

Trap Routine
ABEND

Machine Check
RTM

STAE/ESTAE
ENQ/DEQ

SVC Types 3 & 4

Before system recovery routines are available, IEAVNIPM provides
diagnostic support for software and hardware errors by trapping
the errors. The trap routines detect errors that occur during
NIP, stop the initialization process at the time the error
occurs, and provide diagnostic information in the form of wait
state codes and messages.

The following table lists the trap routines, the action taken by
NIP, and the module that provides the corresponding regular
system service.

Regular System Service

Resolution Begins After
Wait State X'640' or X'30° TEAVNIPX
Wait State X'044" IEAVNPO6
Wait State X'064"' IEAVNIPX
BR14 (No-op) IEAVNPAG
BR14 (No-op) IEAVNP23
Wait State X'065" IEAVNPO5

Because RTM has not been initialized, NIP does not issue any
ABENDs or MEMTERMs, nor does it request any type of dump (SDUMP
or ABDUMP). Therefore, a stand-alone dump is required to
diagnose any problem for which the cause cannot be determined
from the wait state code and the diagnostic data provided with
it.

ABEND Trap (NIPABEND)

DESCRIPTION OF TRAP: IEAVNIPM places the address of the
NIPABEND routine in the SVC table entry for the ABEND SVC (SVC
13). IEAVNIPM also changes the SVC type to 2 so that the
contents supervisor RIM (IEAVNPO05) will not alter the entry when
it initializes type 3 and type 4 SVCs in the table. IEAVNPO05
initializes the SVC 13 entry point address in an entry in the
NVT; at the end of NIP processing, IEAVNIPX resets the SVC table
eggry from the trap routine address to the SVC 13 entry point
address.

ENTRY FROM: SVC SLIH.
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OPERATION: Traps ABEND requests and provides diagnostic
information about the ABEND. )

INPUT: Register 1 contains the ABEND code.

OUTPUT: Message IEA303W contains the ABEND code X'60'; the wait
state PSH contains the ABEND code and the wait state code.

EXIT TO: NIPSWAIT service routine.

Type 3 and & SVC and LOCATE SVC Trap (NIPSVC)

DESCRIPTION OF TRAP: IEAVNIPM places the address of the NIPSVC
routine in the SVC table entries for all type 3 and type 4 SVCs.
After the LPA is constructed, the contents supervisor RIM
(IEQYNPOS) replaces the entries with addresses of the proper SVC
routines.

Although IEAVNIPM does not treat LOCATE SVC 26 requests as
errors, it does trap LOCATE requests. IEAVNIPM places the
address of NIPSVC in the SVC table entry for the LOCATE SVC (SVC
26) and changes the SVC type to 2. After NIP processing is
complete, IEAVNIPX resets the SVC 26 entry with the address of
the LOCATE SVC routine.

ENTRY FROM: SVC SLIH.

OPERATION: Traps any type 3 and type & SVC request during NIP

and prepares NIP for termination; traps LOCATE SVC requests and
passes control to the NIP LOCATE module, IEAVNP1lZ2.

INPUT: Register 5 points to the RB that contains the SVC code.

OUTPUT: For type 3 and type & SVC requests (except LOCATE),

field NPMFLWSC of the PSW structure (KPMWTPSW) in IEAVNIPM
contains wait state code X'65' and field NPMIDPSW contains the
SVC code.

EXIT TO: For type 3 and type 6 SVC requests, return to NIPSWAIT
service routine; for LOCATE SVC (SVC 26) requests, return to
issuer of LOCATE.

Recovery Termination Management Trap (NPRTMTAB)

DESCRIPTION OF TRAP: IEAVNIPM replaces the address of the
recovery termination management table (RTMl) -- located in field
CVTBTERM of the CVT -- with the address of the table in
NPRTMTAB. IEAVNIPX resets the trap prior to the end of NIP.

OPERATION: NPRTMTAB consists of a table of addresses that point
to code that diagnoses each entry to recovery termination
management for software recovery. NPRTMTAB traps all entries to
recovery termination management.

INPUT: Register 1 contains the entry code identifier.
OUTPUT: Field NPMIDPSW of the PSW structure (NPMWTPSHW) in
IEAVNIPM contains a number identifying the RTMl entry called;
field NPMFLWSC contains wait state code X'66"'.

EXIT TO: NIPSWAIT service routine.
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ESCRIPTION OF WAIT STATE CODE X'64'
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A wait state code of X'64" indicates that an attempt was made to
enter RTM during NIP. A reason code is also supplied with this
wait state code (PSW bits 494 to 51). The most common codes
encountered are 5 (SVC error) and 9 (program check).

Wait state code X'64' with a reason code of 5 occurs when an SVC
instruction is issued in an invalid mode (such as SRB or locked
mode). However, the cause is usually not locked mode, because
it is common for system routines to issue an ABEND (SVC 13)
while holding a lock. Therefore, the first thing to do with a
wait state code of X'64', with a reason code of 5, is to
determine if an SVC 13 was the last SVC issued (look at SVC OLD
PSW or trace table).

If SVC 13 was the last SVC, the Rl field in the trace table
contains the ABEND code and the R1l5 field contains the reason
code. The ABEND code might give some clue as to which SVC
issued the ABEND. If so, examination of the trace table can
show what module issued the SVC that caused the ABEND. It may
be that the input to that SVC was the cause of the error.

If a wait state code of X'64' with a reason code of 5 occurs and
SVC 13 was not the last SVC issued, then the error is a true SVC
error. It could be that a module is erroneously issuing an SVC
while holding a lock. However, it is also possible that some
routine that was previously in control returned to its caller
withou: releasing a lock. In this case, the SVC-issuer is
correct.

A wait state code of X'64' with a reason code of 9 indicates
that a program check (other than a resolvable translation
exception) has occurred. The program check OLD PSW indicates
the type of exception and where it occurred. The registers at
the time of the exception are saved, with X'48' placed in the
LCCA. If the error was a translation exception (program
interrupt code of X'10' or X'11'), location X'90' contains the
address that could not be translated. The trace table also
contains this information.
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SECTION 6., PROGRAM ORGANIZATION

This section describes the physical organization of the object
modules that perform system initialization functions.

Figure 4-1 through Figure 64-15 show the control flow among the
object modules during system initialization.
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Figure 4-1 (Part 1 of 13).
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