


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































If the inpu* system is shut down and subsequertly ccld started, all
“he ccnversations that it ccrntrols are lost. It canc2ls any
conversational messages it receives for input terminals previously
involved in active or held ccnversatiomns.

As in a single system environment, if the inrut system is shut down
and subsequantly warm started, all the conversations that it controls
are lost if /START LINE is used *o start the commrunicaticn lines. The
/RSTART LINE must be used tc retain the previously active or held
conversations.

If a remote system is shut dcwn when a ccnversational step is
processing or is queuved in it, and is subsequently cold started, all
references *o the conversation are lost. A ccnversaticn lcst in this
way must be specifically canceled in the input system by the /EXIT
command.

Bbnormal Ccnversation Termination

A conversation is abnormally terminated if any cne of the following
occurs: ‘

e The conversational program abnormally terminates.

¢ An invalid des+tination in the SPA, or for a ccrversaticnal resronse,
is reccgnized in the irrut system.

¢ A conversaticnal message is inserted to a terminal whose conversation
was terminated.

e Destination verification fails for a conversaticnal message.
e No cutrut was generated in the application prcgram,
The conversation's SPA is passed to the conversation abnormal

termination exit routine in the input syster alcng with an indication
of the cause of the termination. MUITISYSTEM OFEEATIONS

Each system in a multisystem configuration is operationally an
independent unit. It exclusively owns its cwn ccrmunicaticn resources,
which are contrclled by its own master terminal.

MULTISYSTEM COMMUNICATION INITIAIIZATICN

Communication between two IMS/VS systems dces rnct begin until the
/RSTART LINK corrand is issued in each system. The normal rrocedure
would be fcr the master terminal operator to issue this command when
a system is started up. This procedure does rct require cocrdination
between master terminal crerators. Communication is allowed only if
+he characteristics of the specified links are ccrnratible. If a
required 1link is not successfully started, messages will wait until
the links have been reassigned.

If a system that has messages queued in it is ccld started, these
messages are lcst. Since the messages that were lost can be from or
to t2rminals and programs in other systems, the inpact of a cold start
is not limited tc the ccld started system.

MULTISYSTEM COMMUNICATION TERMINATION
A /FSTCP LINK command from either of two linked systers termwinates

transrission on the specified link. When transrission is terminated
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on one side, ite partner ir the cther syster terrinates its own
transwission and notifies the master terminal operator.

LOGICAL LINK ASSIGNMENTS

Initial logical link assignments (logical 1link to rhysical 1link)
are ncrrally made during IMS/VS system definition. The /MSASSIGN
command can be used tc dynawically make or charnge a logical 1link
assignment. This approach is used primarily fcr unscheduled
reassignments resulting from failing physical connections or systems.

Since a logical 1lirk must always communicate with its rartner, the
master terminal creratcrs of the two systems must coordinate their
assignments to0 a corresponding physical link. Any type of rhysical
link may be replaced by any other type of physical link.

If a restart is pending on a logical link due to physical 1link
failure, both systems should use the following prccedure to reestablish
communication thrcugh an alternate physical link:

e Reassign the logical link to the alternate physical link.

e Use /RSTART IINK to start the logical link.
SECURITY

Security maintenance in a multisystem environment is performed
independently for each system. Password security is verified on
terminal input after execution of the terminal routing exit routine.
Terminal security is verified on terminal input, and after an
applicaticn program change call if the call is issued in the input
system.

When a destination system receives a message tc process, it verifies
security based cn the inrut terminal's association with the logical
link path. This prevents transactions sent by unauthorized systems
fronr being prccessed.

RECOVERY

Each system in the multisystem configuration uses the full recovery
capabilities of IMS/VS. Thece capabilities assure that messages are
never lost or duglicated within the single system as long as no cold
start or emergency restart BUILLCQ from an earliexr checkpcint is
performed, or nc log recocrds are lost.

In addition, the MSC feature assures that messages are never lost
or duplicated across a multisyster link as long as no system in the
configuration is cold started or no log records are lost, This is
accomplished by logging information about a transmission in bcth the
sending and receiving systers. This information is restored during
restart and exchanged between the systems once the link is started.
The sending system can then dequeue a message that was received by the
receiving system but for which the acknowledgment was lost due to a
link cr system failure. The sending system can also resend a message
that was sent but never enqueued Ly thes receiving system due to a
failure in the receiving system. If a system in the multisystem
configuration fails to recover, the messages for which it has recovery
responsibility are lost.

Since IMS/VS provides comrmands to dynamically change link
assignments, an inoperable System/37C can ke tacked up by an alternate
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System/370. The IMS/VS system. that resides in the inoperable CPU can
be executed in the alternate CPU once all involved links are properly
reassigred by the master terminal cperators.

COMPATIBIIITY

IMS/VS system d=2finition has been expanded tc include new racros
for multisystem facilities, Current terminal and transaction
definitions can be used for remote destination definitions since macro
operands that do nct arply tc remote destinations are ignored in remote
definitions. The use of Message Format Service (MFS) is the same in
a multisystemr envircnment as in a single system environment. If a
message is created in one system for a terminal attached to ancther
gsystem, “he required message and format descriptions must be available
to the system to which the terminal is attached, and definiticns with
the same name must be defined identically in each system.

PFRFORMANCE CONSIDERATIONS FCOR MSC

The design and tuning recommendations that arrly to a single IMS/VS
syster are applicable to each IMS/VS system in a MSC environment. There
are, however, additional considerations, related tc resource consumption
and demand, that must be taken into account when defining systems that
are part of a MSC configuration.

For IMS/VS transactions that are processed in a local system, the
transacticn uses essentially the same hardward and software resources
that it would in a non-MSC envirorment. Fcr transactions that are
processed in a remote system, additional resources are required. These
resources are used to transmit the transaction over physical links tc
the remote CPU and tc receive the response back from the remote CPU.
Performance considerations are directly related tc rinimizing the
resources consumed by rercte processing and balancing the resource
demand between several CPFUs in a MSC configuraticr.

MINIMIZING RESOURCE CONSUMETION
Tc winimize xesource ccrsurrtion, you should:

e Design the envircnrent so that as many transactions as possible
are processed locally.

e Provide physical links that go directly fromr lccal tc remcte

© systems; no intermediate systems should be involved in the
+ransaction routing process. Transactions that must be routed
thrcugh intermediate systems require additional CPU activity,
message queue activity, and logging activity.

e Design the Message Queue Fuffer Pool in €ach CPU to elimirate
unnecessary Message Queue I/C activity,

e Use CTC links, if possikle, rather than BSC lirks; the CPU
requirementes to support a CTC link are lower rer message than those
for BSC links,

o Define the physical link tuffer sizes large enough to hold the
message prefix plus all the segments cf ncst messages.
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BAIANCING RESOURCE CEMANLC

In a MSC environment with two cr more CPUs, you should distribute
+he worklcad in a way that avoids 2xcessively high utilization of any
one CPU. You do this by distributing IMS/VS arrlications and their
associated transacticns and terminals between the available CPUs in a
way that, dependsnt, on the complexity of the arrlication and the
capability of the CPU, avcids overloading each CPU.

If the current design of the data bases is such that the data tases
and their associated applications canrot be distributed across the
available CPUs (vertical partitioning)., you can:

e Duplicate or share inquiry-cnly data bases; this allows the data
to be referenced by more than one syster.

e Srlit th= data bases intc several componént data bases (horizontal
partiticning). The ccrnronent data bases must be completely
independent for distribution among the available CPUs. Fcr examgle,
it may be rossible tc divide a data base by key range intervals.
The new data bases and their associated arplications could then be
distributed among the existing INS/VS systems and the Terminal
Pouting Exit could be used to route inccming transactions to the
correct IMS/VS systew. Another possibility is to divide the data
base by geographic area. Each IMS/VS syster cculd prccess the
transactions that refer to the data bases for its own geographic
area and route transactions that refer +c a rewcte geograrhic area.

In addition to balancing the workload across CPUs, you may also have
to0 balance the worklcad cn rhysical links., This occurs when a physical
link b2tween two systems is of the BSC tyre and rultiple rhysical links
have been installed. You can balance the workload on physical links
by:

s Specifying, during IMS/VS system definiticn, proper logical link
paths and lcgical links for each remote application.

e Using a user-written Terminal Routing Exit +c examine the load on
each of the alterrative rhysical links and choose the least busy
link for routing.

MSC EXAMPIES

Figur=s 5-12 and 5-13 illustrate, respectively, horizontal and
vertical partitioning.
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Figure 5-12. Hcrizential Partitioning
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CHAPTER 6. DESIGN CONSIDERATIONS FOR THE FAST EATH FEATURE

This chapter describes the Fast Path feature ard contains design
consideraticns for its use.

The Fast Path feature provides imrroved rerformance for applications
that require large transaction rates and use cnly simple data
structures.

The Fast Path feature shares the IMS/VS Cata Communication network.
The functions of the Cata Fase system and the Data Communication feature
are not reduced when the Fast Path feature is installed. The Fast Path
feature complements the existing system and dces nct replace it. A
system with the Multirle Systems Coupling (MSC) feature installed can
also have the Fast Path feature installed; however, the Fast Path
feature cannot use the MSC intersystem links.

The Fast Path feature uses two new data bases: Main Storage Data
Base (MSDB) and Da+a Entry Data Base (DEDR).

FAST PATH DATA EASES

The Fast Path data bases are simple in structure and can only be
processed by Fast Path transactions; Fast Path transactions cannot
process non-Fast Path data bases.

MAIN STCRAGE DATA BASE (MSEE)

An MSDR is designed for efficient processing cf the most frequently
used data in anrn installaticn. The MSDB resides in main storage, which
reduces I/0 activity. )

The amount of data that the MSILBs can hold is limited by the amount
of available stcrage.

An MSDE is a root-only data base; it has no degendent segments.
Only fixed-length segments are allowed in ar MSDB.

There are two tyres cf MSCBs: terminal-related and
nonterminal-related.

Terminal -rel ated MSLCBs are either fixed or dyraric. Inserts and
deletions are not allowed in a fixed terminal-related MSDB but are
allowed in a dynamic terrinal-related MSLCE. Poth dynamic and fixed
terminal -related MSCRs have the following characteristics:

¢ Fach record in the MSTE is assigned to and owned by an LTERM.

e The name of the LTERM that cwns a record is the key of the record.
The key doesn't reside in the record. PRecause Fast Path does not
allow more than one message to be processed at a time from a logical
terrinal, there is nc possibility of update conflicts occurring
for a segment of a terminal-related MSDB.

e The record can cnly be updated by messages issued frcm the LTERM

that owns the reccrd. Hcwever, the record can be read as a result
of messages from ITERMs other than the cwner's,
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Although an MSDB segment can be owned by one logical terminal, a
given logical termiral can own multiple MSDB segrents, in a single MSDB
or in several MSDBs,

A typical use for a fixed terminal-related MSLE would be in a banking
application where each segment is associated with a te2ller. The segment
would hcld informaticn such as the teller's cash balance. 1In this type
of application it would be possible for a batch arrlicaticn +to read
+he segment (possibly for general reporting purposes), but update would
be impossible,

A dynamic terwinal-related MSCPR might be used as a 'scratch pad' to
contain error infcrma+tion erccuntered by a transaction while processing
data from another MSLCE. Once the error has keen ncted and handled,
+he dynamic MSDB segment can be deleted.

Nonterminal-related MSDBs have the following characteristics:
e There is no ownership of records in a ncntermiral-related MSDB.

e No insert, delete, or replace calls are allowed against a
ncenterminal-related MSDB. However, fields in MSLB records can be
modified with a new CL/I call (FLD) described in a subsequent
secticn.

e The key of nonterminal-related MSDB records can be an LTERM name
or a field in *the record. If the key is an I7TERM nare, it doesn't
reside ir the record, as with a terminal-related MSCB., If the key
isn't an LTEFM name, it does reside in the sequence field of the
reccrd. If the key resides in the record, the records must be
loaded ir key sequence because, when a qualified SSA is issued on
+he key field, a binary search is initiated.

A nonterminal-related MSDB with terminal-related keys might be used
“in a banking teller cash counter applicaticn that includes a supervisory
function for the transfer of cash between tellers and the updating of
their cash records. In this application, the individual tellers no
longer cwn their cwn reccxds, but these can only be updated by using

the ITERM name associated with each MSDB segmrent.

The nonterminal-related MSDRB without terminal-related keys would be
used in any arplication where a large number of people need access to
and update capability for data in a high transacticn rate situvaticon,
for example, a real time inventcry corntrol application, where reduction
of inventory could be noted from many cash registers.

Defining an MSDE

An MSDR is defined with CRLGEN in the sare way as any cthexr IMS/VS
data base. The data base is specified as an MSDE by coding ACCESS=MSDB
in t+he DBD statement. The REL keyword in the LCATA SET statement is
used to specify whether the data base is termiral-related ox
nonterminal-related. The definition of an MSLCE data base is covered
fully in the IMS/VS Utilities Reference Manual.

MSDB DI/I Calls

All DL/TI calls, except those that specify "within parent," are valid
with one or more types of MSLCBs. Recause an MSDB is a rcct-only data
base, a "within parent" call is meaningless. Additionally, there is
a DIL/I call, FIL, specifically applicable to MSDBs. The FLD call allcws
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an application program to check and modify a single field within an
MSDB record.

The following shows which DL/I calls can be issued against the
different MSDE types.

CALL MSTE TYPE

non- ternrinal- terminal -

terminal - related related

related fixed dynamic
GU X X X
GN X X X
GHU X X
REPL X X
ISRT X
DIET X
FLD X X X

The FLD Call

The FLD DI/I call is unique to Fast Path. It allows for the
opsraticn on a record field rather than on an entire segment.
Additionally, it allows conditicnal operation cn a field.

Modification is done with the CHANGE form of ttke FID call. The
value of a field can be tested with the VERIFY form of the FLL call.
These forms of the call allow the aprlicaticn prcgram to test a field
value before doing the prccessing to make a change. If a VERIFY fails,
all CHANGE requests in the same FLD call are denied. This call is

MSDB BRuffer Allocation

Fast Path data base buffers are allocated when a call to update an
MSDB is issued by an application program., The buffers hold the update
information until a synchronizaticn point is reached. The maximum
number cf buffers that the application program can use is dependent on
+he number of normal page-fixed buffers (NBA) and the number of
additional page- fixed buffers (OBR) specified in the EXEC PARM field.

DATA ENTRY DATA BASE (DEDB)

A DEDB is an HD-tyre data base containing a maximum of two segment
types, a root and, optiorally, one dependent segment type as shown in
Figure 6-1. The inforraticn in the d2pendent segments should be looked
at as a history file. The dependent segment inserts are kert in
time~-cf-entry sequence tc rrovide a chronological history of
transactions against the data base.
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Sequential
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" Figure 6-1. DEDB Structure

Root segments in a DEDB have a single key field. They can be
accessed directly by this key. The dependent segments can have scan
fields by which they can be identified in a sequential scan. Scan
fields do not have to be unique. Because the derendent segments are
stored in a time-of-entry sequence, there is no guarantee that they
will be maintained in scan field sequence.

Both segments in a LCELER are variable in length. Although the lengths
are variable, thkey cannct be changed after the initial insert.

Access to a DEDB is by a subset of DL/I calls that are compatible
with the standard IMS/VS TL/I calls. Get, rerlace, delete, and insert
calls ars provided fcr rcct segments. Get and insert are the only
calls allowed agains:t a dependent segment.

A DEDB can be storped by an crerator with the STOP Data Base command.
This command does nct affect rrograms that are currently scheduled
against the DEDE but does prevent the scheduling cf any new programs
needing access to the data base in gquestion.

The characteristics of a DEDB are:

e The dspendent segments are stored in chrenclcgical crder, regardless
of the root cn which they are dependent.

e A data entry data base can be divided into areas. An area is a
data set, except that an area holds entire data base records as
shown in Figure 6-2. A data set group in IMS/VS holds a part of
the logical structure. Each area within a LCELE data tase contains
root and dependent segments.

e Areas are further divided into units-of-work. Resource allocation

is done on the basis of units-of -work rather than on physical
records as in IMS/VS.
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DEDB

Area 1 Area 2 Area 3

A DEDB may contain a maximum of 10 Areas

Figure 6-2. CELCE Areas

A DELB area is divided into three parts: the rcot addressable part,
+he independent overflcw rart, and the sequential dependent part.
Figure 6-3 shows how a DELE area is divided.

Root Independent Sequential
Addressable Overflow Dependent
Part Part Part
DEDB Area
Figure 6-3, DEDB Area Division

Each area in a DEDB is a VSAM ICIF (improved control interval
processing) data set. 2An area is opened by the first call to it from
a program that is eligible to access it. A single area in a DEDB can
be stopped by the operator with the STCFEF Area command. Likewise, a
single area will be stopped when a write error is detected in the area.
An application prcgram accessing an area can encounter errors when the
area is filled. ©PEoth the root addressable part and the sequential
dependent part are subject to out-of -space conditions.

The root addressable part of an area is the crly part that is
actually divided into units-of-work, as skown in Figure 6-4., A
unit-of-work consists cf a user-specified number of contigquous control
intervals. At any moment, a unit-of-work can cnly belong to a single
processing program. Each unit-of-work is further divided into a base
section and an overflow section. The base secticn contains ccntrcl
intervals that are addressed by a randomizing routine, The overflow
section contains logical extensions of any ccrtrcl interval in the
unit-cf-work.
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Independent Sequential
Overflow Dependent
Base 4 Part Part
Section
\
Dependent
Overflow
2
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W
Root Addressable Part
\ v
'
DEDB Area
Figure 6-4. CECR Units-of-Work

The independent overflow part contains empty ccntrcl intervals that
can be used by any urit-cf-work in the area. OCnce a unit-of-work
ob*ains a control interval from the independent cverflow rpart, the
control interval can cnly be used by that unit-of-work. A control
interval in the independent overflow part can be considered an extension
of the cverflow secticn ir the root addressable part as soon as it is
allocated to a unit-of-work.

The sequential dependent part holds dependent segments frcm roots
in all units-of-work in the area (see Figure 6-5). The dependent
segments are stored in chronological order withcut regard to the root
or unit-of-work that contains the root. When the sequential dependent
part is full, it is reused from the beginning. Hcwever, befors the
sequential dependent part can be reused, the user must use the DELCE
utility DEFUMDL0 to delete a contiguous porticn cr all of the dependent
segments in the sequential derendent part.
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Figure 6-5. Storage of LELCR Derendent Segments in an Area

You can specify the size of the unit-of-wcrk, the base section, the
overflow section, and the number of units-of-work in the root
addressable part and in the independent overflow part. This gives
flexibility in controlling resource and srace management.

Each area in a DELCR data tase has its own space mranagement
parameters., These may be chosen according to the message volume that
can vary from area to area. Initialization, recrganizaticn, and
recovery are dore on an axea basis.

DEDB Synchronization Processing

The physical update of a DEDB root is held in abeyance until a
synchronization point has been reached and syrchrcrization processing
is completed successfully. This sequence eliminates the need for
backout processing in case of a user program failure. DEDBs are
physically updated after the associated log records are written.

DEDB dependent segments are gathered at synchronization processing
time but are not written into the physical data base until a ccntrol
interval is filled. Lcgging takes place during synchronization
processing, and changes are discarded if a failure cccurs.

DEDB Resource Management

Two rasource allocations are necessary befcre a DEDB can be
processed. First, the unit-cf-work is allocated when a program requests
a segment. After the unit-of-work is obtained, buffers are allocated
to the program. A common buffer pool is used for all programs and data
bases, The allocated buffers and units-of-work are made available
following synchrcnizaticn pcint processing.

‘The maximum number of buffers an application can use depends on the
number of normal page-fixed tuffers (NBA) and the number cf additicnal
page- fixed buffers (OBA) srecified ir the EXEC FARM field. When the
limit is reached, any buffers that are allocated but have not been
changed will be reused.
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Sequential Processing of LELE Data

DEDB dependents are stcred in the dspendent part of an area in the
order of entry. TLELCE root segments are stored as rrescribed by the
randorizing routine, chained in crder of ascending key from each anchor
point. Tach control interval in the base secticn of a unit-of-work
within an area has a single anchcr point. These methods of storage
are not well suited to sequential processing.

There is no easy way tc process DEDB root segmerts in key crder
unless your randcmizing routine assigns units-of-work and areas by
ascending key. If you are willing to process the root segments in a
somewhat arbitrary sequence, you can use Get Next calls., In this case,
you will process the roots in order of:

1. ascending area number
2. ascending units-cf-wecrk
3. ascending key within each anchor point chain

Dependents chained from different roots within an area are intermixed
in the seguential part of an area without regard tc which roots are
their parents. Usually there is no way to process them efficiently
online in any sequential order. If all the sequertial derendents were
chained from a single roct segment, processing with Get Next Within
Parent calls would result in a backward sequertial crder. (Scme
applications may be able tc use this method.) Normally, dependent
segments are processed sequentially cnly by using the sequential
dependent scan utility which is described in the IMS/VS Utilities
Reference Manual.

Defining DEDB Data Rases

A DEDB is defined through the LCBDGEN process as are all other IMS
data bases. To specify that a data base is to be a CECB, ACCESS=DEDR
is specified in the TPL statement. Further infcrmaticn cn generating
a DEDB is contained in the IMS/VS Utilities Reference Manual.

MESSAGE HANDLING

With the Fast Path feature installed, all input messages from Fast
Path eligible terminals are directed to a Fast Path routine, with a
user exit routine, that determines if the message is for Fast Path or
IMS/VS.

Messages from a non-Fast Path eligible terminal are routed directly
to IMS processing without resorting to the user exit routine, Messages
that meet the Fast Path criteria defined by the user exit rcutine are
routed to the Fast Path message handling routines,

Fast Path input and output messages can only be a single segment
and must not exceed a fixed maximum length.

The Fast Path online applicaticn programs operate in a wait-for-irput
mode, and must be prescheduled before a transaction can be entered
through Fast Path terminals. Parallel scheduling is surpcrted through
IMS/VS system definiticn. :
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INPUT MESSAGES

Every Fast Path transacticn is defined tc the system as a Fast Path
potential or Fast Path exclusive transaction., Potential transactions
can be executed under IMS/VS processing or Fast Path processing. A
user-written exit is required +o analyze the input message to determine
if i+ should be routed to IMS/VS or Fast Path.

A Fast Path exclusive transaction can only be prccessed by a Fast
Pa+h aprlicaticn prcgram.

All input messages that are to be processed under Fast Path must be
issued from a Fast Path eligible terminal. A Fast Path pctential
transaction that is tc be rrocessed by normal IMS/VS facilities can ke
issued from a terminal that is not Fast Path eligible,

OUTPUT MESSAGES

Fast Path outrut messages are limited to a single segment. Only
on= insert call can be issued against the PCB., The output segment
cannot exceed a rresrecifieé segment length defired at system
generatior.

The output message and the input message are not logged until a Get
Unique is issued to the PCE to oktain the next input message. If a
failure occurs before this synchronization point is reached, both the
input and output message are lost. This prevents the n=cessity of
backing out of a transacticon that did not complete because of a failure.

FAST PATH PROGRAM TYPES

Fast Path executes in Fast Path IFP regicn. Tke IFPs are handled
differently derending cn the tyre of program that is running in the
region. There are three uses for the regiors in which Fast Path
processing is dcne:

e Applications for processing Fast Path messages
e Applications for processing input external tc Fast Path
e Utilities initiated against the data bases

Regions executing message-initiated appl icaticns orerate in a
wait- for-input mecde like INS/VS MFPs. These are waiting-for-input
messages from Fast Path terminals. Progrars crerating in a
message-driven regicn may cnly use DEDB or MSCE data bases.

Regions executing applications are used in a manner similar to an
IMS/VS BMP. This type of region can access ard urdate DEDB and MSDB
data bases and can alsc access 0S/VS data sets through 0S/VS data
management. This region type might be used to urdate a checking account
data base with input fror a sequential file of processed checks.

Regions executing online data base utilities execute concurrently
with Fast Path processing. This region tyre is similar tc a
nonmessage-driven arrlicaticn program but no user-written application
program is needed.

Message-driven applicaticn programs cannot terminate ncrmally unless
a QC status code is rosted in the I/0 FCB. Nonmessage-driven
application programs canrnot terminate normally withcut releasing the
buffers. A SYNC or ROIB call must be issued to release the buffers.

Design Ccnsiderations for the Fast Path Feature 6.9



SYNCHRONIZATION ECINT PROCESSING

Ssynchronizaticn pcint prccessing is performed after a message get
unique call or a SYNC call from an application rrcgram. The philosorhy
of Fast Path prccessing is tc hold all application program updates in
main storage until a synchronization point is reached. 2ll logging on
the IMS/VS log tape is performed during synchronizaticn pcint processing
but befcre the arrlicaticrn cf data base updates.

If the application program uses the verify function in MSDR calls,
it will be re-executed during synchronizaticn pcint processing. If
+he conditions are me+t, the synchronization point processing completes
as expected, 1If the conditions are not met, the synchronization point
processing purges all update information and gives the same input
message to the application for reprocessing.

6.10 IMS/VS System/Application Design Guide



INDEX

abnormal termination, application
prograr 2.25

abnormal terminatiorn, 801 4.109
cause cf, possible
example of 4,108
soluticns 4,109
absence of segment types 4.158

ACB (see application control blocks)
ACBGEN rrccedure 1.9
access authorization, data 2.70
access method (GSAM)
generalized sequential 1.6
overflow 1.5
access to data, limiting 2.70
alogrithm, message scheduling 2.11
alternate PCB 3.17
modifiable 3.18
respcnse 3.19
anchor point area, HLCAM data base 4.u47
application class 2.42
application control blocks (ACR)
creaticn and nainterance
methods of 1.9
required, when 1.9
utility, use of 1.9
use of 1.11
applicaticn program abrncrmal termination
effects on message scheduling of 2.25
effects on system rerformance 2.25
program isolation, operation of 2.25
deadlock situaticn, decision
table for 2,27
applicaticn program design,
teleprocessing 3.12
applicaticn program I/0 wcrk area size
considerations 4,159
applicaticn program, batch
design considerations 3.2
checkroint/restart 3.4
conventions, establishing 3.5
conventiors, raring 3.5
convarsion o teleprocessing 3.3
COPY or INCLUDE, use cf 3.6
DI/TI call function, [P batch
rrccessing 3.11
DI/I call function, CE/LC ccntrol
rrcgram 3.10 .
DI/I call, using the correct 3.7
DL/I calls and I/0 creraticns,
relationship between 3.9
DL/I statistics 3.11
performance considerations 3.11
program language 3,3
storage allocation 3.12
testing 3.5
written irn PL/I 2.12

DL/I in*erface
symbclic data descrigtion 3.6
application program, +teleprocessing
d=sign consideraticns 3.12
ba-ch message processing program
(BMP), use of 3.25
buffering 3.26
ccnversaticnal prccessing 3.23
conversion, batch to
teleprccessing 3.19
device class control 32.20
device inderendence, rrogramming
for 3.20
input calls 3.16
irout/output interface 3,12
outpu*t calls 3.17
output to al*ernate
destiraticns 3.17
paging, 2260 arnd 2265 3.24
PCBS 3.15
program design 3. 13
SYSOUT devices, use cf 3.22
+erminal, program's view of 3.14
envirorment 3.13
message segment
descripticn 3.15
format 3.15
teleprocessing pregrar ccrmunication
block (TPPCE) 3. 14
applicaticn programs, useful *techniques
for 3.26
full file searches, IQF
desirabili+ty of 3.27
executing 3.27
forcin 3.27
information rassing, prcgram tc program
me+thods 3.27
intermediate data bases
exarple 3.26
use of 3.26
message edi+ting
purpose 3.26
output masks 3,27
application program, user's
interfaces, DB system 1.2
language interfaces
compatibility 1.16
how to make 2.3
irprove throughrut, tc 2.3
LINKPACK/R2M, in 2.3
purpcsa  1.16
REGION/PARTITION, in 2.3
permanently resident in virtuval
storage 2.3
arca, DEDB 6.5
ask type station, System/3,
System/7 2.57
auto delete, paging feature 3.24
available leng+h field (AL) 4.47
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backward rointesrs, use cf 4,19
batch and *eleprocessing applications,
differences between 3.3
illustration 3.4
batch checkpoint facility 2.28
batch checkpoint/restar+ facility
batch backout u+tility grcgram
use of 3.4
CHKP call, use cf
procedures for 3.4
functicns prcvided
WTO message 3.5
batch checkroint/restart, DB/DC
system 2.28
batch-message programs, for
message-driven -2.29
not messags-drivenr 2.29
ressage processing rrcgrams, for
user written, requirements for
batch checkroint/restart, DR system
batch backout u+ility program
irplemented, how 1.20
use cf 1.20
CHKP call +o DL/I
DB system action, resulting
use of. 1.19
user responsibilities
XFST call +o DL/I 1.19
DB system action, resulting
batch data base system iritializing
step on=2 1.13
step two 1.15
batch-message processing
defirition 2.2
description 2.2
batch message prccessing prcgram (BMP)
checkpoint +able 3.25
te2leprocessing systam, in a
tuffering 3.26

2.30
1.19

1.19
1.19

1.19

(EMT)

emergency restart 3.25
starting 3.25
uses of 3,25

batch processing

defirition 2.1
batch scheduling, definiticr 1.2
BISAM/QISAM, IMS/VS use of 4.161
bit map, HDAM or HIDAM data base
block identifier 2.54
BMP (batch-message prccessing) region 2.2
BMP (see batch mressage rrccessing

4.48

program)
buffer allocaticn, MSDB 6.3
buffer pool
concept, explanaticr cf 1.17
statistics, location of 1.17
statistics, retrieval cf 1.17

system performance, effects of size
on 1,17

calls, DL/I
backward movement
data base 4.14
delet2, use of
forward moverent

u. 14

4.15
4.4
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function code 4.14
get calls, hold form 4.14
get next withir parent, use of 4,18
get next, use of 4.14
get unicgue, use of 4.14
insert, use of 4.14
FIKST 4.15
HERE 4,15
IAST 4.15
purpcse  U4.14
qualified 4,14
rerlace, use cf 4,15
segment search argument 4,14
segment search argumert (SSA) U4.16

urqualified 4. 14
CENPROCS, 0OS/VS macrc 2.5
checkpoint frequency, selecticn of 2.9
checkpoint ID +able 2,29
checkrpoint/restart routines, user written
reguirements 1. 20
rules for 1.20
checkroint/restart routines, writing
checkpeinting batch-mwressage processing
programs 2. 30
class profile syster 2.68
COBOL READ/WRITE logic 3.7
command furctions, grctecticn against
unauthorized use2 of 2.68
communications network, switched
concatenated keys 4.5
concatenated segments, deleticn of
con*tention for resources, message
scheduling effects cf 2.28
control block buffer pools,
scheduling effects cf
excessive loading of,
syster perfcrrance of
size requirements 2.28
control block pcecls 2.28
control region, IMS/VS 2.8
virtual (V=V) envircnrernt, in a
structure 2.8
control sequence flow, DE system 1.16
conventions and prccedures, establishing
useful 3.5
conventions, namirg 3.5
conversational attribute
effects on system rerformance
performance, enhancing 2.19

2.31

2‘“5

4.86

message

effects on
2.28

2.19

scratch pad areas, residency of 2.19
conversational processing

advantages 3.23

definition 3.22

descrirption cf 3,22

example 3.23

interactive query facility, with 3.22

spPas, effect on 3.22
scratch pad areas (SP2S)

use of 3.22
system definition of 3.22
temporarily suspending ccrmands
used 3.24

terminated, how 3.24



converting from batch to teleprocessing
illustration 3.20
procedure 3.19

COPY, use of 3.6

copy function, printer selection for

3270 2.52

crossing 4.114

crossing a logical relationship

CTRLPROG, 0S/VS macro 2.5

4.115

DASD space release, conditions for 4.89
data tase
content
fields 4.1
segments 4.1
defining 4.1
design considerations
processing time 4.140
design, viability of 4.154
HDAM, using 4,38
HDAM and HIDAM 4,37
logical (see logical data base)
physical (see physical data Lkase)
segments 4.1
simple KISAM 4.37
space allocation, IMS/VS
structure rules 4,152
absence of segment typss 4. 158
hierarchic leg indegendence 4.157
new segment type defin=d at end of
hierarchy 4.155
new segment type in leqg of existing

4.166

hierarchy #4.15
new segment type within existing
hierarchy &4.155

restructured data base 4,157
tyrpes of 4.1
data base access methods
relationships 1.12
when used 1.12
data base buffering 1.17
data bases/data communications (CB/LC)
system 2.1
configuring 2.2
0OS/VS ortions, selecticn of 2.2
reccrmended 2.4
required 2.4
design and ccntrol cf 2.1
IMS/VsS features
batch checkrcint/restart 2.28
checkpoint frequerncy, selection
ct 2.9
console support, system 2.u8
control of the DB/DC system 2.67
control region, virtual 2.8
data bases 2,28
I/0 requests, active, specification
of 2.9
immediate checkpoint 2.9
intelligent rercte station
support 2.54

master terminal 2.48

message scheduling 2.10
physical terriral network
design 2.38
physical terminals 2.35
processing regions 2.8
rrogram isclatien 2.10
security and privacy 2.67
system queue srace 2.9
violation control 2.70
3270 support, IME/VS 2.49
processing, organization of 2.1
relationship to DB syster
differences 2.1
data base descrirticn (DBD) generation
definition of 1.6
execution of 1.7
results of 1.6
data base descrirtion blcck (CRL)
purpose of 1.11
requirements, definition of 1.1
data tase input/cutput interface 1
data language I (CL/I), using 1
format, symbclic 1.3
data base integrity, restoring
prccedure 1.18
data base logging capability 1.1
data logged, +type of 1.18
modifications, data base 1.3
power failure protection 1.21
power failure, closing after a 1.21
purpose 1.1
reccvery, use in 1.18
data base organization
auxiliary storage, in
main storage, in 4.9
data base processirg intert, message
scheduling
cerflicting actiorn, defined control
of 2.20
intent levels 2.20
intent list 2.20
scheduling algorithr, irract upon 2.21
data base record
contents 4.10
data base record, HSAM 4,23
data base record segmertaticn
options 4.149
data base structure rules
data base system 1.1
access rethods 1,12
application program design 1.10
applicaticn pregram interfaces 1.2
batch checkpoint facility 1.19

4.12

4,152

advantages of 1.20
batch processing execution 1,13
control sequence flcw 1,15
essen-ial program elements 1.10
ACB 1.11
application program 1.11
DED 1.11
IMS/VS system modules, list of 1.12
PSB  1.11
execution 1.13

execution and contrxol 1.10
facilities provided 1.1
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GSAM 1.6
IMS/VS library data sets, used with
definitions, list of 1.4
initializaticn process 1.13
job cortrol language (JCL)
consideraticns 1,15
loggirg 1.18
logging capability 1.1
monitor, IMS/Ve 1.21
operating environment, Lkatch
scheduling 1.2
0S/VS options, differences 1.4
osaM 1.5
phased installation 1.2
power warning feature, System/370
STAE/ESTAE, use of
arplicaticn pregraw, rules for use
of 1.21
purrose 1.21
system defini+ion, IMS/VS 1.4
utility prcgrams 1.1
da+ta base system execution
data base buffering 1.17
execution s=aquence 1.14
jnitializaticn 1.13
data base system flow
da+a kases, DB/DC 2.28
data entry data base 6.3
defining 6.8
resource management 6.7
sequential prccessing 6.8
synchronization processing 6.7
Da*a Language/I (DL/I) 1.3
call request, functions performed
calls, physical I/0 crerations
generated by 3.10
data base system, with 1.3
DL/I calls, progrars that cannot
issus  1.21
input calls 3.16
language interface
purpose 1.16
output calls 3.17
data set groups
creating, rules for
defining 4.21
data structure change #,155
data structure, seccndary irdexes
data transmission block 2.54
da*a, limiting access to 2.67
DATAMGT, OS/VS racrc 2.5
DB monitor 1.21
(ses also monitor, DB)
DBD (sec data base descrigpticn block)
DC monitor 2.71

1.21

1. 13

1. 16

1.17

4,21

4.123

deactivation, conversational
processing 3.24
DEDB 6.3
defining 6.8
resource managemert 6.7
sequential prccessing 6.8
synchronization processing 6.7
defining data base sequence fields 4.67
defiring physical data bases, optiomns
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defining physical data bases, options
available v
HDAM or HIDAM, for
HISAM, for 4.52
HSAM, for 4.52
delete byte

4.52

definition 4.88
delete call 4.88
DASD space release #4.89
status codes 4,89
format of 4.88
logical delete bit 4.88
physical delete bit 4.88
dele+te call 4.88
delete rules 4.85
additional operations
logical child 4.113
logical parent 4,113

physical parent of a virtually
paired logical child 4.113
srace release 4,113

deleted segments, accessibility
of 4,103

example 1, logical parent
exarple 2, lecgical child

example 3, physical
dependents 4.106

example 4, third path 4.107
exarple 5, 801 abncrmal termination
possibili+ty 4,108

exarples 4,90

logical child -- logical delste,
of #,91,4,92

logical child -- physical delete,
of 4.91

lcgical child -- physical/logical
delete, of 4.93

logical child -- virtual delste,
of 4,94,4,95

4,104
4.105

logical parent -- logical delete,
of 4.98,4,99

logical parent -- physical delete,
cf 4.96,4.97

logical parent -- virtual delete,

of 4.100,4.101

physical parent -- bidirectional

virtual delete, of 4.102
introduction

reguirements 4,85

selection 4.85
logical child

logical 4.90

physical 4,90

virtual 4.90
logical parent

logical 4.89

physical 4.89

virtual 4.90
physical rarent

bidirectional virtual 4.90

physical/logical/virtual 4.90
summary

access raths 4.112

DIET call 4.112

logical 4.112



physical 4.112
rroragaticn of
delete (DLET) 4.15

call 4.88
DLET call 4.85,4.112
exanmples of 4,90
lJogical child, for 4.90
logical parent, for u4.89
physical parent, for 4.90
rules 4,89
status codes
use of 4,15
deleted segments 4.103,4.111
accessibility of 4.1C3
exanrles of 4,108
logical child 4,1C5
lcgical parent U4.104
physical dependents
third path 4.107
inserting physically and/or
logically 4.111
deleted segments, accessibility of
exanrples of 4,.104-4,108
deletes, HDAM or HIL2M data base
deletion 4.86
access paths

4.112

4.89

4. 106

4,103

4,49

accessibility 4.87
full -duplex 4.87
illustraticn 4.87

logical parent, from 4,87
physical derendencies, from U4.87

physical parent, from 4,87
prevention 4.87 .
concatenated segments
illustraticn U4.86
logical i
child 4.86
parent 4.86
physical
exception 4.86

dependent segment inserticn, HISAM data
base 4,32
illustration 4#.33

dependent segments, considerations for
HDAM, HIDAM 4. 160

design consideraticns, batch application
program 3.1

design considerations, data base U4.140
design considerations, MSC 5.15-5.17
design decisicns, DB syster

generation 1.4

design tradecffs #.152

device class control considerations 3.20
device class sensitive terrinal 1I/0,
separating 2.42

device independence lcgical terminal
provided 2.39

device inderendence, rrograrming for 3.20

device input format (LCIF) 2.50
device output fcrmat (DOF) 2.50

devices supported, list of 2.36

DFSUACBO 1.9

direct access stcrage srace
utilization 4. 146

direct address rcinters 4.17

display bypass feature 2.69
distributed free space, HBLCAM or HIDAM

data base 4.51
DI/I call
(s€e also calls, DL/I)
function

DB batch rrocessing 3.11
DB/DC control program 3. 10
I/0 cperatione, relaticnehip *o 3.9
using the correct 3.7
DL/1I da*a base, use cf 3.6
DL/I furction codes
definition of 3.7
segment retrieval
furnction codes, list of 3.7
functicn ccdes, use cof 3.8
DI/I intsrface 3.6
DL/I statistics 3.11
DIET call (see delete (DLET))

EDITOR, 0S/VS macro 2.5
emergency restart, queue repositioning
durinag 2.35
end-of -data (EOL) 2. 14
end-of-wressage (EOM)
detaction, IMS/VS
reaning 2.14
end -of -segment (EOS)
detection, IMS/VS
IMS/VS action resulting from

2. 14

2.15

BOD (end-cf-data) 2.14
EOM (end-of -message) 2. 14
EOS (end-of-segment) 2,14

facilitiss provided, IMsS/VS data base
system 1.
Fast Path feature 6.1
field call 6.2
fields, data base segmen+t
contents of 4.4
defining 4.4
key field
purpcse of 4.4
ma ximum number of 4.4
sequence field
limitation 4.5
ncn-unique 4.5
unique 4.5
symbolic pointer
defirition of 4.4
illustraticn 4.6
types of 4.4
file description entry 3.7
first logical relationship crossed,
logical data base 4.116
FID call 6.2
format control blccks, types of
formatting 3270 messages 2.49
free space anchcr pcint, OSAM
data set 4,47
free space chain rointer field (CP)
full file searches, IQF 3.27

B
1
e

2.50

447
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generalized sequential access method
(GSAM), restrictiorns with IMS/VS 1.6
GET NEXT (GN) 3.7
function of 3.8

use of 4,14
ge+ next within parent (CNP)
use of 4.14 °

GET UNICUE (GU) 3.7
execution tims of 3.8
functicn of 3.8

recommended use 3. 11
use of 4,14 ’
GSAM (see generalized sequential access

method)

HDAM and HIDAM data set format 4.44
HDAM data base 4,38
anchor point area
inserts 4.48
bit map 4.u48
bit map block 4.48
dependen* s=gments, considerations
fecr 4.160
design consideraticns fcr 4.160
format of data sets used 4.44
in auxiliary storage #.39
irserts and deletes 4,48
loading 4.40C
options available 4,52
root addressable area, csize cf
formula 4.40
using 4.38
HIDAM da*a base

4,47

4.41

anchor pcint area 4.47
inserts 4.u8

bit map 4.48

data portion, design considerations
for 4.159

dependant segments, considerations
for 4.160

- format of data sets used 4,44
free space anchor pcint 4.47

free space element
available length field (AL) 4.47
free space chain pointer field
(CP) 4.47
task ID field (ID)
index data base 4.#41
index, design considerations for
inserts and deletes 4,48
loading &4.41
after initial lcad
ISAM/OSAM, using
VSAM, using 4.41
options available 6,52
roct segment type pcirter cptions
hierarchic forward ard backward
pointinc 4.18
hierarchic forward pointing 4.18
hierarchic leg independerce 4,157
hierarchic structure, physical data tase
examrrle 6,11
HISAM and HIDAM key segments

4,47

4.15¢

4,43
4,41

4.4y

4.51
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HISAM data base
as cnre data set grour U.24
illustration 4.25
definition 4,28
dependent segment insertion 4.32
in-c a HISAM data base with one

data set group U4,33-4,35
description 04,24
HISAM data base 4,24

loading of 4.26
logical record lengths 4,27
logical recoxds, structures of
illustration 4,26
options available 4.52
root segment insertion 4,28
' insertion sequence 4.31
into key sequenced data set control
interval 4.29
sequence of 4,31
when ISAM/OSAM are HISAM access
methods u4.30
secondary data set grcurs U4.36
multiple data set group 4#.37
segment deleticn 4,36
simpls HISAM 4,37
stcrage organization 4,24
HISAM physical storage -- ISAM, OSAM or
VSAM 4,153
BISAM single data set grcup 4.25
HSAM data base 4.22
data base reccrd, stcring 4.23
data base record on tape 4.23
definition 4.22
DL/I calls, restriction
opticns available 4.52
processing 4.24
search seguence
simple HSAM 4.24
storage organizaticn

4.27

4,24

4.23

4.22

I/0 requests, srpecification cf active
recommendations 2.9

I/0 work area size considerations

IAM command (IMS/VS) 2.47

identifier, block 2.54

identifier, terminal 2.54

IFP region 6.9

immediate checkpcint 2.9

IMS/VS in an 0OS/VS system
surpcrted configuraticns 2.4

IMS/VS program module preload function,

DR systzam 2.2

4.159

IMSVS.ACBLIB
definition 1.5

IMSVS.DRDLIIB
definition 1.4

IMSVS.MACLIB

definition 1.5
IMSVS, PGMILIB
definition 1.t
IMSVS. PROCLIRE
definition 1.5
IMSVS.PSBLIB
definition 1.4



IMSVS.RESLIB
definition 1.4
INCLUDE
use of 3.6
index pointer segment, seccndary
index 4.126
additional data in 4.128
fields
constant, use of 4.127
duplicate data 4.128
search, use of 4.127
subsequence, use of 4,128
format 4.126
indexes, IQF (see interactive guery
facility)
indexes, secondary U4.121
additional I/C operations 4.132
alternatives tc 4,132
data structure U4.123
determining 4.124
definition 4.121
fields, index rointer segment
constant 4,127
duplicate data 4.128
search 4.127
subsequence 4.128
system related 4,128
index rointer segment 4.127
additional data in 4.128
fi=lds, use of 4,127
format 4.126
insertion of 4.131
key sequenced data set, use cf 4.132
maintenance processing 4.130
maintenance exit rcutine 4.129
options and rules for 4.124
organizatiocn cf in auxiliary
storage 4,125 .
prccessing as a data bas 4,130
processing sequence 4.123
segment search arguments 4,131
segment types U4.121
shared index data bases #4.130

storage requirement, increase of 4.132

sugpression of entries 4.129

terms used for
index pointer segment type 4.121
index source segment type 4.121
index target segment tyre U4.121
secondary data structure 4.121

seccndary processing sequence H.121

upda+ted, when U4.132
use of 4,121
individual user profile 2.68
informaticn passing, program to
program 3.27
input call, DL/I
examples 3.16
format 3.16
input/output interface, teleprocessing
applicaticn prcgram 3.12
inguiry logical terminal 2.45

insert (ISRT) 4.14

FIRST 4.15
HERE 4.15
ingert call 4.79
status code 4.80
LAST 4.15
logical child inser+ion 4.79
rules
logical insert U4.79
physical insext 4.79
virtual insert 4.79
use of 4.14

insert call, the 4.79

inserts and deletes, HDAM and HIDAM data
bases U4.48

inserts, HDAM or HIDAM data base 4.u8
intellig=ant remote station surport 2.54

considerations System/3
ask-type station 2.65
EBCDIC transrarency 2.65
line discipline, control of 2.65
lccally attached terminals,
with 2.65
multiline gultipcint (MLMP)
feature 2.65
transmissicn block, IMS/VS
processing of 2,66
using MLMP, design recommendations
for 2.65
considerations Systen/7
line types 2.62
output buffer size, effects on 2.62
polled line, choices 2.62
process control 2.62
transmissicn block, IMS/VS
processing of 2.64
transmissicn ccde mcdes 2.62
conversational processing 2.54
destinations, gpresetting of 2.54
interface, purpose 2.54
operating modes, Systen/3,
System/7 2.58
ask-type oreratirg wecde 2,59,2.61
basic operating mode 2.58
combining rodes 2.58
non-ask-type operating mode 2.60
system definition 2.56 :
ASK message 2.57
ask-type station, defining 2.57
operating modes, definition of 2.57
output transmission code modes,
System/7 2.57
postpone output flag 2.57
postpone type staticn,
defining 2.57
transmissicn limit, defining 2.57
unlimited +ransmission,
indicating 2.57
system messagss, IMS/VS
message nurxber, use cf 2.56

System/3, System/7 requirements 2,55
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transmission blocks
block identifier 2,54
data type, description of
message identifier 2,54
synchronization type, description
of 2.54
terminal identifier
+ransmission ccntrcl
error messages, remote station
input mode 2.56
logical deactivation, cause of
output message, remcte station
rasponse o 2,56
output mode 2.56
synchronization block, use of
intent proragaticn 2.22
delete op+tion 2.2t
get cption 2.23
implications of
insert opticn 2.23
replace option 2.23
interactive query facility
full file search
desirability of 3.27
executing 3.27
forcing 3.27
indexing parameters, choosing
choice of fields 3.28
data bases required, number of 3.29
field size 3.29
frequency of updates 3.29
resronse time, effects on 3,28
to consider 3.28
predefined rhrases
ovaruse, effects on performance
ct 3.29
use of 3.29
security contrel in
interactive query facility
design consideraticns
space allocation 4,169
guidelines for 4.170
intermediate data bases, using
exarrle 3.26
IODEVICE, 0S/VS macro 2.5

2.54

2. 54
2.56
2.56

2.56

2.23

3.28
(IQF)
4,162

JCL consideraticns, data bass system 1.15

key segments, HISAM and HIDAM 4.51

leased line, design considerations 2.38
limiting access to data 2.70

line grcurs, terminal 2.38

line types, System/7 2.62
LINEGRP macro

use of 2.37

load balancing, message scheduling
loading in HDAM da*ta base 4.40
local transacticn, MSC 5.7
logical child -- logical delete,

of 4.91,4.92
logical child -- physical delete, of

2.12

example

4.91
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logical child -- rhysical/logical delete,
example cf 4,93

logical child -- virtual delete,
of 5.94,5.95

logical child insertion

example

4.79

logical child/lecgical twin rcinters U4.67
logical child segment 4.60

logical child segment, access paths 4.87
logical child, delete rules for 4.90

logical child, rules for defining 4.68
logical data base u4.,1,4.114
defining 4.114
illustration 4.118
rules for 4,117
definition 4.114
logical relaticnshiyps, crcssing
example 4,119
first and additional crossed
illustration 4. 115-4.117
logical destinaticns, MSC 5.8
logical insert rule 4.79
example of 4,82
logical 1ink, MSC 5.5-5.6
logical parent -- logical delete, example
of 5.98,5.99
logical parent -- rhysical delete,
example of 5.96,5.97
logical parent -- virtual delete, example
of 5.100,5.101
logical parent pcinter U4.66
logical parent segment counter
logical parent, delete rules for
logical parent, rules for defining
logicals/physical relaticnshirs,
changing 2.44
logical record feormats, HISAM data
base 4,26
logical record length distribution
logical record lengths, HISAM data
base 4,27
logical records, HISAM structure of 4.25
logical relaticnshir raths 4.59
logical relationships 4.53
defined in, pcssible data sets 4.65
defining data base sequence )
fields U4.67
description of 4.53
logical child segment 4.60
pointers and the counter used in
counter 4,67
logical childs/logical twin
Fointers U4.67
logical parent pointer
physical rarent pointers
relationship paths 4.59
segment types, relating through a

4.114

4.115

4.67
4.89
4,68

4,167

4,65

4.66
4.67

logical child 4.54
method one 4.56
method two 4.56

+2rms used tc describe 4.504



types of
physically paired
bidirecticnal &4.54
unidirectional 4.5t
virtually paired bidirecticmal
use, reason for 4.53
logical replace rule 4,73
example 4,75
logical terminal class 2.42
logical terminal/physical terminal
relaticnship
diagram 2,44
multiple users 2.u44
nonswitched network
one user 2,44
swi+tched network
diagram 2.45
IAM command (IMS/VS) 2.47
inquiry logical terminal, the
logical +erminal subpcols 2.46
sign on 2.u45
system definition, IMsS/vs
logical terminal pool 2.u6
logical terminal subrccl 2.46
use of 2,47
logical *erminals
concept, definition of
IMS/VS logical terminal
attributes of 2.40
device class sensitive terminal
I/0, separatirg 2.42
input/output 2.40
physical terminals, input
reldationshir tc 2.41
physical terminals, output
relationship tc¢ 2.40
network design 2.41
applicaticn class 2,42
logical terminal class
security ccnsideraticns
ILPALIB, OS/VS macro 2.6

4.54

2.44

2.45

2.u44

2. 39

2,42
2. 41

MACLIB, O0S/VS macro 2.5
main storage data base 6.1
defining 6.2
DL/I calls 6.2
maintenance exit routine, cecondary
index 4.129 >
maintenance processing, seccndary
indexes 4.130
masks, cutput 3,27
mass storage system (MSS)
master terminal
devices allowed as 2.48
inoperable, backur when 2.49
operator, defining security for

2.72

2.70

physical location 2.48
3270 2.53.

message 2.54
definition of 2.14

message class 2.11
message-driven EMP 2. 29

message editing
edit rcutine, locaticn cf
control region 3.26
centrol regicn, IMS/VS
link pack 3.26
message prccessing region 3.26
purpose 3,26 .
message a2ditor 2.50
message format service 3.50
messag2 handling, Fast Path 6.8
message identifier 2.54
message input descriptor (MIT)
message output descrirtor (MCD)
message processing region
initiating 3.2
performance for modules preloaded 2.4
message gueues
emergancy restart repositioning
MULT mode rrocessing, when in 2.35
SNGI mode processirg, when in 2.35
logical terminal, fcr 2.32
operation of 2.34
system failure, with
queue data sets
block size 2.33
destroyed, if 2.3t
preformattad 2.34
relationship between 2.33
queue recoverability  2.34
queue storage 2,34
reuse of 2.35
structure of 2,32
transaction ccde, for
message routing, MSC 5.6
message scheduling
algorithm 2.11
application program abncrmal
termination 2.25
deadlock situaticns 2.26
effects on system performance
program isclaticn, creration
of 2.25
synchronizaticn point, rrogram
isolation 2.25
contention fcr rescurces
control block buffer pools
excessive lcading, system
performance effects of
size requirements 2,28
conversational attribute
effects on syster rerformance
performance, enhancing 2.19
data base processirg intent 2.20

3.26

3.26

2.50
2.50

2,34

2.32

2.25

2.28
2.28

2.19

intent levels 2,20

intent list 2.20
load balancing

definiticn of 2,12

me ssage class and region class,
by 2.11
conflict resolution 2.12
message selecticr rrccess
scheduling options 2.11

2.1

Index I.9



maltiple/single segment messages

end-of ~-data (EOD) 2. 14

end-of-message (EOM) 2. 14

end-of-segment (EOS) 2.14

exarple 2.14

primary ccncerns wher
selecting 2.15

non-update transacticn prccessing

definition of 2.18

output limits, applicaticr rprogram

rocessing in+tent specifications
P g

results of 2.14

use of 2.14

2.21
2.23

2.22

exclusive
intent types
cptions 2,22
read only 2.22
update 2.22

processing limits

1imit count, vse of 2.13

response and non-respons€ messages

scheduling concurrency,
effecting

recommendation 2.18

factors
2,23

delete opticon 2.24

get option 2.23

insert option 2.23

replace ortion 2.23

selection priorities

explanaticn cf 2.13
limit priority 2.13
norrmal pricrity 2.13

zero priority, assigning 2.13

terminal resgcnse wcde

definition 2.17
line perfcrmance, effects cn
options 2.17

2.17

message scheduling algcrithm

definition of
influences on, design
message scheduling, defirition
message segment format

2. 10

2.10

2.M
3.15

message segments

definition of

2.14

modifications, data base

logging of

1.3

monitor, IMS/VS LR

activation/deactivaticn cf
description of .
functicn of

1.21
1. 21
1.21

recommendations for use

1.21
for
1.22

collecting data, fecrx
testing application,
tuning syster, fcr

1. 22

moni+or, IMS/VS LC-

description of
function of

2.71
2.71

recormendations for use

I.10

collecting data 2.71

integrating aprlicaticns, effects
of 2.72

testing arrlications
tuing system 2.72

2.72
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MSC feature (see multirle systems coupling

(Msc) feature)
MSDB 6.1
defining
DL/I calls
MSS 2.72
multiline multipcint (MIMP) feature,
System/3 2.65
multiple data set grour segmentation,
HISAM U4.151
multigle data set grcup, HISAM data
base 4.37 :
multirle data set grours, HISAM 4.144
multiple systems coupling (MSC)
feature 5.1
communication
multisystem
communication termination,
maltisystem 5.14
compatibility 5.15

6.2
6.2

initialization,
5.14

conversation terminaticn 5.13
abnormal 5.13
norral 5.13

conversational processing 5.12
descripticn cf 5.12
scratchpad areas (SPAs) 5.12

description c¢f 5.1,5.3

design considerations 5.15-5.17

overhead, nirimizing 5.16

wcrkload, balancing 5.16-5.17
destination system 5.8

destinaticn terwinal 5.8-5.9

stopped transactions 5. 10
destination verificaticr 5.11-5.12
examples 5.17-5.18
horizontal rartiticrning 5.16

input system 5.8
input terrinal 5.8
inteyrmediate system 5.9
links 5.3
logical 1link 5.5-5.6
assignrents 5.14
partnars 5.5-5.6
remote logical terminals
physical 1link 5.4
types of 5.4
local destination
local system 5.3
local transaction 5.7
logical destinations
local 5.8
remote 5.8
logical length path 5.7
message routing 5.6
multiple systems verification
utility 5.7
overhead, minimizing
physical 1link 5.4
recovery capabilities
remote destinaticn 5.8
remote logical terminals
remot= systers 5.3
remote transactions
pricrities 5.10
routing exit routines

5.6

5.8

5.8

5. 16
5.15
5.6

5.7

5. 10-5.11



rrogram routing 5.11
terminal rcuting 5.10
routing path 5.6
security maintenance 5.14
system identification 5.7
examples of 5.7
vertical partitioring 5.16
workload, balancing 5.16
multiple systems verificaticn utility 5.7
multipoint line, definition 2.36
multisegment and sirgle segrent messages
message schaduling 3.15

names, logical terminal
naming conventicns
advantages of 3.5
dictionary, respcnsibility for 3.5
requiremer+s, IMS/VS 3.5
network design 2.41
network design, physical terminal
line groups 2.38
pclled terminals
types of polling 2.38
switched network 2.38
ron-message driven BMP 2.29
non-update transactiorn processing,
message scheduling for 2.18
nonswitched communication linses,
definition of 2.36
nonswitched network 2.44
nonterminal-related MSDB 6.1

2. 48

2.38

operating modes, Systen/3, System/7 2.58

op=2rating rela+tionships, program
descrirtion 1.2
illustration 1.3

options and rules for seccrdary

indexes 4,124

options, recommended OS/VS 2.4

options, required OS/VS 2.4

organizations, rhysical data base 4.16

0S/VS data files, use of 3.6
0S/VS crtions 2.4
recommended
CTRLPROG 2.5
required 2.4
CENPROGS 2.5
DATAMGT 2.5
EDITOR 2.5
IODEVICE 2.5
special access methed (OSAM) 2.7
allocation of data sets 2.7
pre-allocaticn restrictions 2.7
use of 2.7
superviscr call rcutires

TYPE1 2.6
TYPE2 2.6
TYPE4 2.6

OSAM (see overflow sequential access
methced)

OSAM data sets, allocation of 2.7

OSAM, DB system use of 2.7

output call, DI/I
example 3,17
format 3.17
output device, control characters

carriage return characters 3.20
drum address characters 3.21
new line symbols 3.21

purge call, DI/I 3.21

output limits, message scheduling 2.14
output masks 3.27
output message, remcte station response
to 2.56
output to alternate destinaticns
alternate PCE 3.18
illustration 3.8
modifiable alternate PCE
advantages of 3.18
definition 3.18
modifying, exarple cf
use of 3.19
use, limitaticn cf
response alternate ECE
purrose of 3.19
use of 3.19
sending 3.17
output transmission code modes,
System/7 2.56
overflow data set 4. 36
overflow sequential access methcd (OSAM)
advantages to IMS/VS [P system 1.5
functions with IMS/VS DB system 1.5
raquirements, DB system 1.5

3.18

3.19

paging feature, 2260 and 2265 3.24
auto d=lete, operation with 3.24
functicn of 3.24
page-request indicator 3.24

using 3.24
PARTITNS, OS/VS macro 2.5
paseswcrd and/or terminal security,
defining 2.70-
passwords, design of
PCB, alternate 3.17
performance considerations, batch
application program 3.11
buffering 3.26
conversational processing 3.22
conversion, batch tc
teleprocessing 3.1¢
device class control 3.20
device inderendence, rrcgramming
for 3.20
inrut calls 3.16
input/outpu*t interface
output calls 3.17
output to alternate destinations
paging, 2260 and 2265 3.24
storage allocation 3.12
+uning, using statistics for 3.11
performance considerations, modules
prelcaded in MPPs 2.4
physical child
definition 4.10
physical child last pointer

2.68

3.12

3.17

4.21

Index I.11



physical child/physical twin pointers
benefits of 4.19
rules 4.19
use of 4.20
physical data base
concepts of 4.1
calls 4,14
fields 4.4
segments. 4.1
structure 4.7
defining opticns
HDAM or HILCAM, for 4.52
HIsaM, for 4.52
HSAM, for 4.52
definition 4.1
HDAM and HIDAM
advantages 4,37
organization in storage
data set groups U4.21
HDAM 4,38
HIDAM 4.41
HISAM 4,24
HSAM 4,22
methods of 4.16
pOinters 4.16
organization of 4. 16
rules for defiring lecgical
relationships in
lcgical child 4.68
logical parent 4.68
physical rarent 4.69
physical data base hierarchy,
defining 4.10
physical delete rule 4.110
logical, treated as 0,111
violation, detection of 4.110
physical insert rule 4.79
example of 4.81
physical insert rule, exanrle of 4.81
physical link, MsSC 5.t
physical’/logical terrinal
relaticnships 2.43
physical parent
definition 4.10
physical parent -- bidirectional virtual
delete, examrple of 4,102
physical parent pointers, data base 4.67
physical parent, delete rules for 4.90
physical parent, rules for defining u4.69
physical replace rule 4.73
example 4.74
physical terminal network design 2.38
physical terminals 2.35
definition 2.35
input/output assignrerts 2.43
LINEGRP macro 2.37
logical terminals, relaticnship
to 2.44
types of, sugrorted 2.36
physical terminals, input relaticnship
to 2.41 o
physical terminals, output relationship
to 2.40

4. 16
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physical +win
definition 4.11
illustration 4.13
physically paired bidirecticnal logical
relationship
use of 4.62
pointers, data base
direct address 4.16
illustration 4.17
types of 4.16
hierarchic 4,18
illustraticn 8.19
options 4.18
physical child/physical twin 4.19
backward pointers 4.21
benefits of 4.19
illustration 4.21
rules 4,19
use of 4,20
pointing, hierarchic fcrward 4.18
pointing, hierarchic fcrward and
backward 4. 18
polled terminals 2.38
pool, logical terminal 2.46
pool manager, MFE 2,50
pools, control block 2,28
postpone type station, System/3,
System/7 2.57
pre-allccation, OSAM data set
restrictions 2.7
priorities, message scheduling 2.13
process control System/7 2.62
processing intent specifications,
message scheduling 2.21
intent types
EXCLUSIVE 2.23
READ ONLY 2.22
UEDATE 2.22
scheduling orticns 2,22
processing limits, message
scheduling 2.13
processing regions, defining mwaximum 2.8
processing seccndary inrdex as a data base
guidelines and restrictions 4.130
processing sequence, seccndary
indexes 4,123
processing, batch (see batch processing)
programr ccrmunication blcck (PCB) 3.6
definition 3.6
program ccntroller, TR system environment
functions 1.14
program isolation 2. 10
aprlication prograr abrcrmal
*ermination 2.25
synchronizaticn pcint, definition
of 2.26
call function (ROLL) 2.26
definition 2.10
dynamic log, maintenance of 2.25
operation of 2.25
uses for 2.10



program specification block (PSE)
description cf 1.11
gen=ration of 1.8
purpcse of 1.8
segment sensitivity
data inderendence, fcr
levels of 1.11
program specificatior blcck (PSB)
.generation
illustration 1.8
PSBGEN procedure
results of 1.8
use of 1.1
program tyres, Fast Path 6.9
programming language, choice of
programs, testing 3.22

1.1

1.8

3.

PSB (see program specification block)

purge call, DIL/I 3.21
illustration 3.21

output termination, to cause 3.

gusue data sets
block size 2.33
relationships 2.33
queues
message 2.32
operation of 2.34
preformatted 2.34
recoverability cf
recovery capabilities,
region class 2.11
regions, types of 2.1
remote station, intelligent 2.54
remote transactions, MSC 5.7
reorganization, data base 4,164
HD2M and HIDAM data bases 4, 166
HISAM data bases 4.165
reorganization interval
reolace (KEPL) 4.15
introduction 4.70
rules 4.73
coding 4,72
illustration 4.78
logical 4.73
physical u4.73
virtual 4.73
status code 4.73
use of 4.15
replace call, the 4.73
RESMODS, OS/VS macro 2.6
restructured data base 4,157
root segment .
definition 4.10
insertion, HISAM data base
insertion sequence 4,31

2.34

MSC 5.15

4,165

4.28

root segment tyrpe rpointer crtions, HIDAM

data base 4.44
routing exit routines, MSC

1.8 scra+xch pad areas (SEFAs)
definition of 2.19
secondary data set groups, BISAM data
kbases
dascription and use 4,36
overflow data set 4,36
when used 4,36
secondary indexing (see indexes,
secordary)
security and privacy, CR/LC system 2.67
cormand functions, rrctection against
unau*horized use of
class profile system 2.68
individual user rrcfile -2.68
3 passwords 2.68
design considerations 2.67
display bypass feature 2.69

liriting access to data

authoriz=d actiors 2.70

21 Interactive Query Facility
(IQF) 2.70
log tape, using 2.70
security maintenance program,
IMsS/vs 2.67
security violation attempts, recording
of 2.70
switched terminal security, 3270 2.71
terminal commands, authcrizing use
of 2.67
transaction codes, restricting entry
of
security rainterance rrogram 2.69
securi+y control, IQF 3.28
security maintenance, MsC 5.7
security maintenance program, IMS/VS 2.67
security violaticn attemgts, recording
of 2.70
security, design considerations for
system 2,68
SEGM statement, use of
PARENT= operand 4,11
segment deletion, HISAM data base
ISAM/OSAM 4, 36
VSAM 4.36
segment edit/compression 4.137
considerations fcr use 4.140
conversion to use
steps for 4.138
data compression
defirition and use U4.139
description of 4, 137-4,140
exit 4,137
illustration 4.138
key cormpressicn
definition and use 4.139

segment types, ccmrressible 4.140

use of 4,137

5.10-5.11
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segment fcrmats, data base
data pcrticn 4.2
delet2 byte 4.3
delete byte, illustraticn 4.4
use of 4,3
illustration 4.3
prefix 4,2
related, how 4.3
segmen+t code
usz of 4.3
types 4.3
fixed leng*h 4.2
variable length 4.2
segment orient2d program 3.7
segment search argumwents (€SAs) 3.7
d=2firition of u.16
illustratiorn 3.9
definition of 3.7
parts of 4.16
qualified 3.7
unqualified
definition of 3.7
segment search arguments, seccndary
indexes 4.131
segment *types, relating thrcugh a logical
child 4.54
segments, data base 4.1
" data portion 4.2
defining 4.2
definition &
fields 4.4
formats 4,2
delete byte 4.3
dele*te byte, illus+ration 4.4
illustraticn 4.3
segment code 4,3
length 4.2
limitation of 4,2
prefix 4.2
SEGM statemen* 4.2
types 4.2
segments, variable length

e 1

advantages of 4,133
conversion to 4,136
formats 4.136

jllustration 4.134

loading U4.133
performance, effects on
storage requirements fcz,
additional 4,136
uses 4,133
shared index data bases, seccndary
indexes 4,130
sign on, switched netwcrk
IAM command (IMS/VS) 2.u47
nares, logical terminal 2.48
simple HISAM data base 4,37
single data set group segmentation,
HISAM 4.15¢C
size of root addressable area, formula
for 4.40
space allocation, IMS/VS 4,166
space alloca*ion, IQF 4.169

4.136
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spac2 search algorithm, BELC 4.u48
space utilizaticn, direct access
storage 4,146
ssa  4.16
status code, insert call 4,80
status code, rerlace ccde 4.73
storage sequence of segments, HISAM data
bkase record 4,143
structure, physical data base 4.7
data base record
contents 4,10
da+ta base structure in stcrage 4.9
definirg 4.7
developing, exarrle 4.7
hierarchy of segment types 4.8
cr=ating 4.7
hierarchy, defining u4.10
hierarchic structure 4.11
physical child 4.10
physical parent 4.10
physical relationships #.10
rco* segment 4,10
SEGM sta*tement, use of 4,11
level
order of derendence 4.10
subpool, logical terminal 2.u46
suppressicn of entries, seccndary
indexes 4.129
SVCLIB, OS/VS macro 2.6
SVCs, 0S/VS 2.6
SVCTABLE, OS/VS macrc 2.6
switched communication lines, definition
of 2.36
switched network 2.45
design consideraticns 2.38
switched terminal security, 3270 2.71
synchronization block, use cf 2.56
synchronization transmissicn block 2.54
SYSOUT devices, use cf
program testing 3.22
spccl cption 3.22
system console, CS/VS
functions available 2.u48
primary purpose 2.48
system definition, IMS/Vs 2.44
system definition, Systens 3,
System/7 2.56
system execu*ion, data base 1.13
syster generaticn design decisicns,
DB 1.4
system queue space, requirements for 2.9
system related fields, secondary indexes
defining 4.129
types of 4.128
/CK 4.128
/7SX 4.129
syster identification, MSC 5.7
System/3, design consideraticns unique
to 2.65
System/3, Systen/7 requirements 2.55
System/7, design considerations unique
to 2.62



task ID field (IL) 4.47
teleprccessing arplicaticn rrogram
design 3.12
(s€= also applicaticn prcgram,
teleprocessing)
terminal commands, authorizing use
of 2.67

terminal configurations sugrcrted 2.37
terminal identifier 2.55
terminal-related MSDB 6.1
fixed 6.1
dynamic 6.1
terminal response mode
definition 2.17
line performance, effects on 2.17
options 2.17
terminal security, design
considerations 2.41
terminal types, selection of 2.328
terminal, master 2.48

terminals, polled 2.38
testing, applicatiocn
requirements for 3.5
trad20ffs 4,152
transacticn codes, restricting entry
of 2.68
transactions
application programs, relaticn to
attributes, defining 2.10
+ransmission block System/3, IMS/VS
processing of 2.66
transmission block System/7, IMS/VS
processing of 2.64
transmission blccks 2.54
transmission control 2.56
transwrission limit, Systenr/3, System/7
defining 2.57

2.10

unbuffersd/buffered terminals,
considerations 2.38
unidirectional logical relationship
use of 4,61 :
unit-of -work, DELR 6.6
utilities
data base recovery 4.1632
data base reorganizaticn 4.164
HDAM and HILCAM data bases U4.166
HISAM data bases 4,165
reorganization interwval 4,165
utility contrcl facility 4.164
utility, MFS 2.50 h
utilizing slack space, HISAM 4.148

virtual ccntrol regicn

design considerations 2.8
virtual control regicn, IMS/VS
virtual insert rule 4.79

example of 4.83
virtual replace rule

example U4.76
virtually paired bidirectional logical

relaticnship 4.63
defining fields in logical child
segmant types 4,65
discussion of 4,64
use cf 4.63

2.8

4.73

3270 informaticn display system 2.49
copy function 2.52

candidate rrinters 2.52
example 2.53
outrut, fcrmat cf 2.52

printer, selection of 2.52
purrgose 2.52
requested by 2.52
master terminal surrort
comprised of 2.54
message format service (MFS) 2.49
format con*rol blocks, types
of 2.50
major components 2.49
wajor operaticns, cverview 2,51
message editor 2.50
rool manager, MFS 2.50
pool manager, MFTEST 2.50
utility, MFs 2.50
overview of 2,49
3284 mcdel 3 rrinter
message transmission to,

cutput 2.53
3284-3 printer 2.53
3850 MSS 2.72

Index
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