
































































































































































































































































































































































































































































































































































































































































































specification must be the sarre fcr all transactions that participate 
in the conversation. 

For the most part, multisystem conversations are �t�r�a�n�s�~�a�r�e�n�t� to 
terrr,inal operators and �a�~�~�l�i�c�a�t�i�e�n� programs. Cne exception is if a 
conversational program inserts a message to a resrense alternate PCB 
in a remote system. By �i�r�r�~�l�i�c�a�t�i�o�n�,� this destination is in the input 
system and will, therefore, be verified by the inrut system. 
Destination verification in this instance includes assuring that the 
specified logical terminal is still assigned to the �i�n�~�u�t�t�i�n�g� �~�h�y�s�i�c�a�l� 

terminal. If the logica 1 terminal has been reassigned, the input system 
invokes the conversation abnormal terminaticn exit routine and 
terminates the ccnversation. No status code is returned to the 
�~�Q�Q�~�i�~�t�i�Q�n� �~�r�o�g�~�~�m�.� -- ------ ---- -- -------- -- ---

The other exception is if an application program that does not 
�e�~�c�u�t�e� in the input system uses the SPA to �s�~�e�c�i�f�y� a transaction code 
and thereby pass conversation ccntrol to another program. If the 
specified transaction code is invalid, the �i�n�~�u�t� system invokes the 
conversation abr.ermal terrrinatien exit routine and terminates the 
conversation. NQ §,taiY2 �£�£�g�~� i.§ �!�~�:�t�~�!�:�n�e�Q�.� :!;Q �t�h�~� �.�s�~�1�?�l�i�£�£�1�i�Q�n�1�2�~�g�r�a�I�D�.� 

A terminal routing exit rcutine may be used for the input message 
that starts a conversation. It is not applicable at any ether 
conversational step since the �a�p�~�l�i�c�a�t�i�o�n� program, not the input 
terminal, provides the destination for continuatien of the ccnversation. 

A �~�r�q�J� ram routing· exit routine cannot be used during cenverS3. tions. 

Destination verification for program-to-prograrr switches occurs in 
the system where the �~�r�e�g�r�a�r�r�r�e�q�u�e�s�t�i�n�g� the switch executes. If valid, 
that system sends the SPA and the message directly to the destination 
transaction. If invalid, that system returns a status code to the 
application program. 

Destination verification for a message to the �i�r�.�~�t� terminal is 
performed by the inFut system. 7he logical terminal specified must 
still be assigned to the inputting physical terrrir.al. The �i�n�~�u�t� system 
also verifies the next transaction specified in the SPA. If the 
destination is invalid, the input system invokes the conversation 
abnormal terminaticn exit routine and terminates the conversation. tlQ 
§.i.s1Y.§ £Qgg i.§ �!�:�~�t�u�r�n�~�g� !Q �1�b�~� �~�1�?�~�l�i�£�~�i�i�Q�n� �~�~�Q�9�~�g�g�.� 

A conversation can be terminated by either the application rrogram 
or by the terminal eperator. An application program normally terminates 
a conversation by inserting a message to the input terminal with a SPA 
that contains either nc transaction code or the transaction code of a 
non-conversational transaction. '!he terminal operator terminates a 
conversation by entering either the /EXIT or /SlARl LINE command. 

The /EXIT camIrand can be used any time during the conversation but 
the conversation is net terminated until the current conversational 
step has replied to the input terminal. This rrear.s that all data base 
processing for the current step is accomplished before a conversation 
ends. 
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If th~ inpu~ system is shut down and subsequeT-tly cold started, all 
~h~ conv~rsation~ that it centrals are lost. It canc~ls any 
conv~rsational rr.essage~ it receives for input terminals previously 
involved in active or held cenversations. 

As in a single system environment, if the in~ut system is shut do~n 
and subsequently warm started, all the conversations that it controls 
are lost if /STAFT LINE is used ~o start tr.e cororrunication lines. The 
/RSTART LINE mu~t be used to retain the previously active or held 
conversations. 

If a remote system i~ shut down when a conversational step is 
processing or i~ queued in it, and is subsequently cold started, all 
references to the conversation are lost. A cenversatien lest in this 
way must be specifically canceled in the input system by the /EXIT 
command. 

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

• The conversational program abnormally terminates. 

• An invalid destination in the SPA, or for a cCT-versational resronse, 
is recognized in the ir.~ut system. 

• A conversational message is inserted to a terminal whose conversation 
was terminated. 

• Destination verification fails for a conversational message. 

• No eutFut was generated in the application prcgram. 

The conversa tion' s SPA is Fa ssed to the conversation abnormal 
termination exit routine in the input systerr aleng with an indication 
of the cause of the terrrination. MU1TISXS~~M QE!EAT!QB§ 

Each system in a rr~ltisystem configuration is operationally an 
independent unit. It exclusively owns its ewn ccrrrrunicaticn resources, 
which are contrclled by its o~n master terminal. 

MULTISYSTEM COMML~ICATION INITIAIIZATICN 

communication between two IMS/VS systems dces r.et begin until the 
/RSTART LINK corrrrand i~ issued in each system. The normal Frocedure 
would be fer the master terrrinal operator to issue this command when 
a system is started up. This procedure does T-ct require cocrdination 
between master terminal c~erators. Communication is allowed only if 
the characteristics of the specified links are cerr~atible. If a 
required link is not ~ucce~sfully started, messages will wait until 
the links have been reassigped. 

If a system that. has mes sages queued in it is ccld started, the se 
messages are lest. Since the messages that were lost can be from or 
to terminals and programs in other systems, the inract of a cold start 
is not lirri ted tc the cold started system. 

MULTISYSTEM COMMUNICATION TER~INATION 

A /PSTCP LINK command from either of two linked systerrs terrrinates 
transrrission on the ~~ecified link. When transrrission is terminated 
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on one side, it~ partner ir. the other systerr terrrinates its own 
transrrission and notifies the master terminal operator. 

LOGICAL LINK ASSIGNMEN~S 

Initial logical link assignments (logical link to physical link) 
are ncrrrally made during IMS/VS system definition. ~he IMSASSIGN 
command can be used to dynarrically make or change a logical link 
assignment. This approach is used primarily fcr unscheduled 
reassignments resulting frcm failing physical connections or systems. 

since a logical link rrust al~~Y2 communicate with its ~artn~r, the 
master terminal cperatcrs of the two systems must coordinate their 
assignments to a corresponding physical link. Any type of physical 
link rray be replaced by any other type of physical link. 

If a restart is pending on a logical link due to physical link 
failure, both systems should use the following ~rccedure to re~stablish 
communication through an alternate physical link: 

• Reassign the logical link to the alternate physical link • 

• Use IRSTART LINK to st art the logical link. 

SECUPITY 

security maintenance in a multisystem environment is performed 
ind~pendently 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 ~rocess, it verifies 
security bas~d on the input terminal's association with the logical 
link path. This prevents transactions sent by unauthorized systems 
frorr being processed. 

RECOVERY 

Each system in the multisystem configuration uses the full recovery 
capabilities of IMS/VS. These capabilities a~sure that rressages are 
never lost or du~licated ~ithin the single system as long as no cold 
start or emergency restart EUILDQ from an earlier checkpcint is 
performed, or nc log records are lost. 

In addition, the MSC feature assures that messages are never lost 
or duplicated across a multisysterr link as long as no system in the 
configuration is cold started or no log records are los~. This is 
accomplished by logging information about a transnission in bcth the 
sending and receiving systeITs. This information is restored during 
restart and exchanged between the systems once tte 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 tola 
link cr system failure. The sending system can also res end a message 
that was sent but never enqueued ty the 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 corr-mands to dynamically change link 
assignments, an inoperable System/370 can be backed up by an alternate 
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Systeml370. The IMS/VS system. that resides in the inoperable CPU can 
be executed in tte alternate CPU once all involved links are properly 
reassig~~d by the master terminal operators. 

IMS/VS system definition has been expanded tc include new rracros 
for wultisystem facilities. Current terminal and transaction 
definitions can be used for remote destination definitions since macro 
operands that do net a~ply tc remote destinations are ignored in remote 
definitions. The use of Message Format Service (MFS) is the same in 
a multisystem envirenment as in a single system environment. If a 
message is created in one system for a terminal attached to anether 
system, ~he required rre~sage and format de~criptions must be available 
to the system to which the terminal is attached, and definitions with 
the same name must be defined identically in each system. 

The design and tuning recommendations that apply to a single IMS/VS 
systerr are applicable to each IMS/VS system in a ~SC environment. There 
are, however, additional considerations, related te 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 
transactien uses essentially the same hardward and software resources 
that it would in a non-MSC enviror~ent. For transactions that are 
processed in a remote systerr, additional resources are required. These 
resources are used to transmit the transaction over physical links to 
the remo~e CPU and te receive the response back from the remote cpu. 
Performanc~ considerations are directly related tc rrinimizing the 
resources consumed by rerrete processing and balancing the resource 
demand b~tween several CPUs in a MSC configuraticn. 

MINIMIZING RESOURCE CONSUMFTION 

To minimize resource censurr~tion, you should: 

• Design the envirenrrent so that as many transactions as possible 
are processed locally. 

• provide physical links that go directly frorr lccal to remote 
systerrs; no intermediate systems should be involved in the 
transaction routing process. Transactions that must be routed 
through intermediate systems require additional CPU activity, 
message queue activi~y, and logging activity. 

• Design the Message Queue Euffer Pool in each CPU to elirrinate 
unnecessary Me~sage Queue I/C activity. 

• Use CTC links, if possible, rather than BSC lirks; the CPU 
requirements to support a CTC link are lower ~er message than those 
for BSC· links. 

• Define the physical link buffer sizes laIge enough to hold the 
message prefix plus all the segments ef rrest rressages. 
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BALANCING RESOURCE ~EMANL 

In a MSC ~nvironment with two or more CPUs, you should distribute 
the worklcad in a way that avoids ~xcessively high utilization of any 
one cpu. You do this by distributing IMS/VS a~~licationE and their 
associated transaction~ and terminals between the available CPUS in a 
way that, dependent, on the complexity of thE a~~lication 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 cannot be distributed across the 
available CPUs (vertical ~a rti tioning) <, you can: 

• Duplicate or share inquiry-only data bases; this allows the data 
to be referenced by morE than onE systerr. 

• Split th~ data bases into several component data basEs (horizontal 
partitioning). ~he ccrr~onent data bases must be completely 
independent for distribution among the available CPUs. For Exam~le, 
it may be po~sible tc divide a data base by key range intervals. 
The new data bases and their associatEd a~~lications could then be 
distributed among the existing I~S/VS systems and the Terminal 
Pouting Exit could be used to route incoming transactions to the 
correct IMS/VS systerr. Another possibility is to divide the data 
base by geographic area. Each IMS/vS systerr cculd process the 
transactions that refer to the data bases for its own geographic 
area and route transactions that refer tc a reITcte geogra~hic area. 

In addition to balancing the workload across CPUs, you may also have 
to balance the worklcad cn ~hysical links. This occurs when a physical 
link between two systems is of t.he BSC ty~e and rrultiple ~hysical links 
have been installed. You can balance the workload on physical links 
by: 

• Specifying, during IMS/VS system definiticn, ~ro~er logical link 
paths and logical links for each remote application. 

• Using a user-written Terminal Routing Exit to examine the load on 
each ot the alterr.ative ~hysical links and choose the least busy 
link for routing. 

MSC EXAMPI.ES 

Figures 5-12 and 5-13 illustrate, respectively, horizontal and 
vertical partitioning. 
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Figure 5- 12. Hcrizcntial Partitioning 
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Figure 5- 13. Vertical Partitioning 
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This chapter describe~ the Fast Path feature a~d contains design 
consideraticns for its use. 

The Fast Path feature provides im~roved ~erformance for applications 
that require large transaction rates and use cnly sirrple data 
structures. 

The Fast Path feature shares the IMS/VS Lata Communication network. 
Th~ functions of the Lata Ease system and the Da.ta COIr.munication feature 
are not reduced when the Fast Path feature is installed. The Fast Path 
feature complements the existing system and dces net replace it. A 
system with the Multiple 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 Data Entry Da ta Ba se (DEDB). 

The Fast Path data bases are simple in structure and can only be 
processed by Fast Path transactions; Fast Path transactions cannot 
proce ss non - Fast Path dat a bas es. 

MAIN STCRAGE DATA EASE (MSrE) 

An MSDE is designed for efficient processing of the most frequently 
used data in an installaticn. The MSDB resides in main storage, which 
reduces I/O activity. 

The amount of data that the MsrBs can hold is lirrited by the amount 
of available stcrage. 

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

There are two types of MSCBs: terminal-related and 
nontennin al-r elated. 

Terminal-related MSCBs are either fixed or dyr.arric. Inserts and 
deletions are not allowed in a fixed terminal-related MSDB but are 
allowed in a dynamic terrrinal-rela ted MSCE. Eoth dynamic and fixed 
terminal-related MSLES havE the following characteristics: 

• Each record in the MsrE is assigned to and owned by an LTERM. 

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

• The record can cnly be updated by messages issued frcro the LTERM 
that owns the reccrd. However, the record can be read as a result 
of messages from LTERMs other than the cwner's. 
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Although an MSDB segment can be owned by one logical terminal, a 
given logical terminal can own multiple MSDB segrrents, in a single MSDB 
or in several MSDBs. 

A typical use for a fixed terminal-related MSIE would be in a banking 
application where each segment is associated ~ith a teller. ~he segment 
would hcld inforrra ticn such a s the teller's cash balance. In this type 
of application it would be possible for a batch a~~licaticn to read 
~he segro9nt (possibly for general reporting purposes), but update would 
be impossible. 

A dynamic terrrinal-related MSDE might be used as a 'scratch pad' to 
contain errOr information er.ccuntered by a transaction while processing 
data from another MSDE. Once the error has teen ncted and handled, 
the dynamic MSDB segrrent can be deleted. 

Nonterminal-related MSDBs have the following characteristics: 

• There is n~ ownership of records in a ncnterrrinal-related MSDB. 

• No insert, delete, or replace calls are allowed against a 
nonterminal-related MSDB. Ho~ver, fields in MSDB records can be 
modified with a new IL/I call (FLD) described in a subsequent 
section. 

• The key of nonterminal-related MSDB records can be an LTERM name 
or a field in the record. If the key is an ~!ERM narne, it doesn't 
reside in the record, as with a terminal-related MSCE. If the key 
isn't an LTEFM name, it does reside in the sequence field of the 
record. If the key resides in the record, the records must be 
loaded in key sequence because, when a qualified SSA is issued on 
+.he key field, a binary sea rch is ini tiated. 

A nonterminal-related MSDB with terminal-related keys might be used 
. in a banking teller cash counter application that includes a supervisory 

function for the transfer of ca sh betwe.en tellers and the updating of 
their cash records. In this application, tr.e individual tellers no 
longer own their cwn records, but these can only be updated by using 
the ~TEFM name associated with each MSDB segment. 

The nonterminal-related MSDB ~ithout terminal-related keys would be 
used in any a~plication where a large number of people need access to 
and update capability for data in a high transacticn rate sitUation, 
for example, a real time inventcry control application, where reduction 
of inventory could be noted from «any cash registers. 

An MSDB is defined with tECGEN in the sarre way as any cther IMS/VS 
data base. The data base is specified as an MSDB by coding ACCESS=MSDB 
in the DBD staterrent. The REI. keyword in the DATA SEI' statement is 
uS'=d to specify whether the data base is terrrinal-rela ted or 
nonterminal-related. The definition of an MSCE data base is covered 
fully in the IM2/V~ Y!ili~ig§ B§ierenc~ M~n~£l. 

All DL/I calls, except those that specify "within parent," are valid 
with one or more types of MSDBs. Because an MSDB is a rcot-only data 
base, a "within ~rent" call is meaningless. Additionally, there is 
a DLII call, FLD, specifically applicable to MSDBs. The FLD call allows 
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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. 

C AI. I. MSCE TYPE 

non- terrrinal- terminal-
terminal- related related 
related fixed dynamic 

GU X X X 

GN X X X 

GHU X X 

REPL X X 

18PT X 

DI.ET X 

FLD X X X 

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

Modification is done with the CHANGE forre of tte FLO call. The 
value of a field can be tested wi th the VE1<IFY form of the FLI: call. 
These forms of the call allow the applicaticn ~rcgram to test a field 
value before doing the precessing to make a change. If a VERIFY fails, 
all CHA~~E requests in the same FLO call are denied. ~his call is 
described fully in the !~§lY§ ~~~li£g!i2n F~Qg~gmming B~!~~~D£~ M~nYE1. 

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 of buffers that the application program can use is dependent on 
the number of normal page-fixed buffers ~BA) and the number of 
additional page-fixed buffers (OBA) specified in the EXEC PARM field. 

DATA EN'TRY DATA BASE (OEDB) 

A DEDB is an HD-ty~e data base containing a maximum of two segment 
types, a root and, optionally, one dependent segment type as shown in 
Figure 6-1. The inforrraticn in the dependent segments should be looked 
at as a history file. The dependent segment inserts are ke~t in 
time-of-entry seguence tc ~rovide a chronological history of 
transactions against the data base. 
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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 segrrents can have scan 
fields by which they can be identified in a sequential scan. Scan 
fields do not have to be unique. Eecause the de~endent 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 tEtE are variable in length. Although the lengths 
ar~ variable, ttey cannct be changed after the initial insert. 

Access to a DEDB is by a subset of DL/I calls that are compatible 
wi~h the standard IMS/VS rL/I calls. Get, re~lacE, delete, and insert 
calls are provided fer rcct segments. Get and insert are the only 
calls allowed against a dependent segment. 

A DEDB can be sto~ped by an o~erator ~ith the S~OP Data Base command. 
This command does net affect ~rograms that are currently scheduled 
against the DEDE but does prevent the scheduling cf any new ~rograms 
needing access to the da ta ba se in que stion. 

The characteristics of a DEDB are: 

• The dependent segments are stored in chrcnolcgical order, regardless 
of the root en which tbey are dependent. 

• A da~a 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 ~rt of 
the logical structure. Each area w~thin a tIrE data base oontains 
root and dependent segments. 

• 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 

r'--------------------------------A'-----------------------------~, 

Area 1 Area 2 Area 3 

A DEDB may contain a maximum of 10 Areas 

Figure 6 -2. LEI:E Areas 

A DEDB area is divided into three parts: the rcot addressable part, 
~he independent overflew ~art, 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. An area is opened by tbe 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 STCF Area command. Likewise, a 
single area will be stopped when.' a write error is detected in the area. 
An application pregraw accessing an area can encounter errors when the 
area is filled. Eoth the root addressable part and the sequential 
dependen~ part are subject to out-of-space conditions. 

The root addressable part of an area is the or:ly part that is 
ac~ually divided into units-of-work, as sr.own in Figure 6-4. A 
unit-of-work consists cf a user-specified number of contiguous control 
in~ervals. 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 centrel 
in~ervals that are addressed by a randomizing routine. The overflow 
section contains logical extensions of any cor.trcl interval in the 
uni t- of-work. . 
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Figure 6 -4. rErB Units-of-Work 

The independent overflow part contains errpty ccntrcl intervals that 
can be used by any ur.it-cf-work in the area. Once a unit-of-work 
ob~ains a control interval from the independent overflow ~art, 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 section ir. the root addressable part as soon as it is 
allocated to a unit-of-work. 

The sequential dependent part holds dependent segments frcrr roots 
in all uni~s-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, before the 
sequential dependent part can be reused, the user must use the DECB 
utility DEFUMDLO to delete a contiguous porticn cr all of the dependent 
segments in the sequential dependent part. 
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Sequential Dependent Part 

storage of :CEDE Dependent Segments in an Area 

You can specify the size of the unit-of-work, 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 space management. 

Each area in a DE:CE data base has its own space rranagement 
parameters. These may be chosen according to the message volume that 
can vary from area to area. Initialization, recrganizaticn, and 
recovery are done on an area basis. 

The physical update of a DEDB root is held in abeyance until a 
synchronization point has been reached and synchrcnization processing 
is corrpleted 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 control 
interval is filled. Logging takes place during synchronization 
processing, and changes are discarded if a failure occurs. 

Two resource allocations are necessary befcre a DEDB can be 
processed. First, tbe 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 buffers (NBA) and the number cf additional 
page-fixed buffers (OBA) s~ecified in 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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DEDB dependents are stcred in the d9pendent part of an area in the 
order of entry. tE~E root segments are stored as Frescribed by the 
randorrizing routine, chained in order of ascending key from each anchor 
point. Each control interval in the base secticn of a unit-of-work 
wi~hin an area has a single anchcr point. These methods of storage 
are not well suited to sequential processing. 

There is no easy way tc Frocess DEDB root segroer.ts in key order 
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 nurober 

2. ascending units-cf-work 

3. ascending key ~ithin each anchor point chain 

Dependents chained from different roots within an area are intermixed 
in the sequential 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 sequential deFendents were 
chained from a single root segment, processing with Get Next within 
Parent calls would result in a backward sequential crder. (Some 
applications may be able tc use this method.) Normally, dependent 
segments are processed sequentially only by using the sequential 
dependent scan utility which is described in the lM~/V~ ~tili~i~E 
B§.ttlen£~ M.gJ}~s.!· 

A DEDB is defined through the tEDGEN process as are all other 1MS 
data bases. To specify that a data base is to be a ~E~E, ACCESS=DEDB 
is specified in the tEt statement. Further infornaticn cn generating 
a DEDB is contained in the IMQLYQ Uti!iti~§ E§.feren£~ MaDys.l. 

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 froIT: 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 application programs operate in a wait-far-input 
mode, and must be prescheduled before a transaction can be entered 
through Fast Path terminals. Parallel scheduling is sUFFcrted through 
!MS/VS system definiticn. 
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INPUT MES SAGE S 

Every Fast Path transaction is defined to the system as a Fast Path 
potential or Fast Path exclusive transaction. Potential transactions 
can be execu~ed under IMS/VS processing or Fast Path processing. A 
user-written exit is required to analyze the input message to determine 
if it should be routed to IMS/VS or Fast Path. 

A Fast Path exclusive transaction can only be ~rocessed by a Fast 
Pa~h applicatien ~regram. 

All input messages that are to be processed under Fast Path must be 
issued from a Fast Path eligible terminal. A Fast Path ~ctential 
transaction that is to be ~rocessed by normal IMS/VS facilities can be 
issued from a terminal that is not Fast Patr. eligible. 

OUTPUT MESSAGES 

Fast Path output messages are limited to a single segment. Only 
on~. insert call can be issued against the PCE. The out~ut segment 
cannot exceed a ~respecifie6 segment length defir.ed at system 
generation. 

The output message and the input message are not logged until a Get 
Unique is issued to the peE to ottain the next in~ut message. If a 
failure occurs before this synchronization point is reached, both the 
input and output message are lost. This prevents the necessity of 
backing out of a transaction that did not complete because of a failure. 

Fast Path executes in Fast Path IFF region. 'Il:e IFPs are handled 
differently de~ending en the ty~e of program that is running in the 
region. There are three uses for the regior.s in which Fast Path 
processing is dcne: 

• Applications for processing Fast Path messages 

• Applications for processing input external te Fast Path 

• Utilities initiated against the data bases 

Regions executing rressage-ini tiated appl icaticns opera te in a 
wait-far-input mode like I~S/VS MFPs. These are waiting-for-input 
messages from Fast Path terminals. Prograrrs o~erating in a 
message-driven region rray cnly use DEDB or ~SBE data bases. 

Regions executing applications are used in a manner similar to an 
IMS/VS EMP. This type of region can access and u~date DEDB and MSDB 
data bases and can alse access OS/VS data sets through OS/VS data 
management. This region type might be used to u~date a checking account 
data base with input froIT a sequential file of processed checks. 

Regions executing online data base utilities execute concurrently 
with Fast Path processing. This region ty~e is sirrilar to a 
nonmessage-driven aFplicaticn program but no user-written application 
program is needed. 

Message-driven applicaticn programs cannot terrrinate norrrally unless 
a QC status code is posted in the I/O FCB. Nonmessage-driven 
application programs car.not terminate normally without releasing the 
buffers. A SYNC or ROLE call must be issued to release the buffers. 

Design censidera tions for the Fast Path Feature 6.9 



Synchronizaticn ~oint precessing is performed after a message get 
unique call or a SYNC call from an application ~rcgram. The philosophy 
of Fast Path prcceseing is tc hold all application program updates in 
main storage until a synchronization point is reached. All logging on 
th~ IMS/VS log tape is performed during synchronizaticn ~cint ~rocessing 
but before the a~plicaticr. of data base updates. 

If the application program uses the verify function in MSDE calls, 
it will be re-executed during synchronizaticn point processing. If 
~he conditions are met, the synchronization point processing completes 
as expected. If the conditions are not met, the synchronization point 
processing purges all update information and gives the same input 
message to the application for reprocessing. 
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illustration 4.25 
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data set group 4.33-4.35 

description 4.24 
HISAM data base 4.24 
loading of 4.26 
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illustration 4.26 
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sequence of 4.31 
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methods 4. 30 
secondary data set groups 4.36 

multiple data set group 4.37 
segment deleticn 4.36 
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stcrage organization 4.24 

HISAM physical storage -- lSAM, OSAM or 
VSAM 4. 153 

HISAP 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 4.24 
opticns available 4.52 
processing 4.24 
search sequence 4.23 
sirople HSAM 4.24 
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1/0 requests, specification of active 
recommendations 2.9 

1/0 work area size considerations 4.159 
lAM command (IMS/VS) 2.47 
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immediate checkpcint 2.9 
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IMS/VS program module preload function, 
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definition 1.4 
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definition 1.5 
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IMSVS.RESLIB 
definition 1.4 

INCLUDE 
use of 3.6 
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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 (2§~ interactive query 
facility) 

indexes, secondary 4.121 
additional I/C operations 4. 132 
alternatives te 4.132 
data structure 4. 123 

determining 4.124 
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fields, index Fointer segment 

constant 4. 127 
duplicate data 4.128 
search 4. 127 
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system related 4.128 
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format 4.126 
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key sequenced data set, use of 4.132 
maintenance processing 4.130 
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. storage 4. 125 
precessing as a data base 4.130 
processing sequence 4.123 
segment search argurrents 4.131 
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storage requirement, increase of 4.132 
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terms used for 

index Fointer segment type 4.121 
index source segment type 4.121 
index target segrrent tYFe 4.121 
s~condary data structure 4.121 
seccndary Frocessing sequence 4.121 

updated, when 4.132 
use of 4.121 

individual user profile 2.68 
information passing, rrograrr to 
prog ram 3. 27 

input call, DL/I 
examples 3. 16 
format 3.16 

input/output interface, teleprocessing 
applicatien prcgrare 3.12 

inquiry logical terminal 2.45 

insert (ISFT) 4. 14 
FIRST 4.15 
HERE 4.15 
insert call 4.79 

status code 4.80 
LAST 4.15 
logical child inser~ion 4.79 
rules 

logical insert 4.79 
physical insert 4.79 
virtual insert 4.79 

use of 4.14 
insert call, the 4.79 
inserts and deletes, HDAM and HIDAM data 
ba ses 4.48 

inserts, HDAM or HIDAM data base 4.48 
intelligent remote station support 2.54 

considerations System/3 
ask-type station 2.65 
EBCDIC transparency 2.65 
line discipline, control of 2.65 
locally attached terrrinals, 
with 2.65 

multiline rrultipcint (MLMP) 
feature 2.65 

transmissicn block, IMS/VS 
processing of 2.66 

using MLMP, design rec~mendations 
for 2.65 

considerations Syst~re/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 code rrcdes 2.62 
conversational processing 2.54 
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interface, purpose 2.54 
operating modes, Systerr/3, 

System/7 2.58 
ask-type operating rrcde 2.59,2.61 
basic operating mode 2.58 
combining wodes 2.58 
non-ask-type operating mode 2.60 

system definition 2.56 
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aSk-type station, defining 2.57 
operating rrodes, definition of 2.57 
output transmission code modes, 

System/1 2.57 
postpone output flag 2.57 
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defining 2.57 

transmissicn lireit, defining 2.57 
unlimited transmission, 
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system messages, IMS/VS 
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system/3, system/7 requirements 2.55 
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transmission blocks 
block identifier 2.54 
data type, description of 2.54 
messag~ identifier 2.54 
synchronization type, description 

of 2.54 
terminal identifier 2.54 

transmi~sion centrol 
error messag~s, remote station 2.56 
input mode 2.56 
logical deactivation, cause of 2.56 
ou~put me~sage, rerrcte station 
r~sponse to 2.56 

out~ut mode 2.56 
synchronization block, use of 2.56 
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delete option 2.24 
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implications of 2.23 
insert option 2.23 
replace option 2.23 

in~eractive query facility 
full file search 
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ex~cuting 3. 27 
forcing 3.27 
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field size 3.29 
frequency of updates 3.29 
res~onse time, effects on 3.28 
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of 3.29 
use of 3. 29 

security control in 3.28 
interactive query facility (IQF) 
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space allocation 4.169 

guidelines for 4. 170 
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IODEVICE, OS/VS macro 2.5 

JCL considerations, data ba se system 1.15 

key segments, HlSAM and HIDAM 4.51 

leased line, design considerations 2.38 
limiting access to data 2.70 
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line type s, System/7 2.62 
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use of 2. 37 
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loading in HDAM data base 4.40 
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of 4.91,4.92 
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exam~le of 4.93 

logical child -- virtual delete, exawple 
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logical child insertion 4.79 
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logical child segment 4.60 
logical child segment, access ~aths 4.87 
logical Child, delete rules for 4.90 
logical Child, rules for defining 4.68 
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defining 4.114 
illustration 4. 118 
rules for 4.117 
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example 4. 119 
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illustration 4.115-4.117 
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example of 5.96,5.97 
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fields 4.67 
de scri ption of 4.53 
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rela tionship paths 4.59 
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bidirectional 4.54 
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use, reason for 4.53 
logical replace rule 4.73 

example 4.75 
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relationship 

diagram 2.44 
multiple users 2.44 
nonswitched network 2.44 
one user 2.44 
swi~ched network 

diagram 2.45 
lAM command (IMS/VS) 2.47 
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sign on 2.45 
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use of 2.47 
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attributes of 2.40 
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input/output 2.40 
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network design 2.41 
application cIa ss 2. 42 
logical terminal class 2.42 
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main storage data base 6.1 

defining 6.2 
DI./I calls 6.2 
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indexes 4.130 

masks, output 3.27 
mass storage system (MSS) 2.72 
master terminal 
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operator, defining security for 2.70 
physical location 2.48 
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message 2.54 
definition of 2.14 
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message-driven EMP 2.29 

message editing 
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control region, IMS/VS 3.26 
link pack 3. 26 
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purpose 3.26 
message editor 2.50 
message format service 3.50 
messag-= handling, Fast Pa th 6.8 
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message input descriptor (MIC) 2.50 
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MULT mode processing, when in 
SNGI. mode processiLg, when in 

logical terminal, fer 2.34 
operation of 2.34 
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relationship between 2.33 

queue recoverability 2.34 
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reuse of 2.35 
structure of 2.32 
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message routing, ~BC 5.6 
message scheduling 
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termination 2.25 

deadlock situatiens 2.26 
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size requirements 2.28 
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conflict resolution 2.12 
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multiple/single segrrent rre~sages 
end-of-data (EOD) 2.14 
end-of-me~sage (EO~) 2. 14 
end-of-segment (EOS) 2.14 
ex 3. rrp Ie 2. 14 
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definition of 2.18 
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terminal respcn~e rrode 
definition 2.17 
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message scheduling, definition 2.11 
message segment forrrat 3.15 
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logging of 1.3 
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activation/deactivaticr. cf 1.21 
description of 1. 21 
functien of 1.21 
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description of 2.71 
function of 2.71 
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MSC feature (see rru ltiple systems coupling 
(MSC) feature) 
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DL/I calls 6.2 

MSS 2.72 
multiline multipcint (MIMP) feature, 

System/3 2.65 
multiple data set group segmentation, 
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multi~le data set groups, HISAM 4.144 
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multisystem 5.14 
compatibility 5.15 
conversation terwinaticn 5.13 
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norrral 5.13 

conversational processing 5.12 
descripticn of 5.12 
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description cf 5.1,5.3 
design considerations 5.15-5.17 

overhead, ninimizing 5.16 
werkload, balancing 5.16-5.17 

destination system 5.8 
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destination verificaticn 5.11-5.12 
examples 5.17-5.18 
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input system 5.8 

input terrrinal 5.8 
intermediate system 5.9 
links 5.3 

logical link 5.5-5.6 
assignrrents 5.14 
partners 5.5-5.6 
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physical link 5.4 
types of 5.4 

local destination 5.8 
local system 5.3 
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logical destinations 5.8 

local 5.8 
remote 5.8 

logical length path 5.7 
message routing 5.6 
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utili ty 5.7 
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physical link 5.4 
recovery capabilities 5. 15 
reroote destinatien 5.8 
remote logical terminals 5.6 
remote systerrs 5.3 
remote transactions 5.7 

priorities 5.10 
routing exit routines 5.10-5.11 



~rogram routing 5. 11 
terminal rcuting 5.10 

routing path 5.6 
security maintenance 5.14 
system identification 5.7 

examples of 5.7 
vertical partitior:inq 5.16 
workload, balancing - 5. 16 

multiple systems verificaticn utility 5.7 
multipoint line, definition 2.36 
multisegment and single segrrent messages 
message sch~duling 3.15 

names, logical terminal 2.49 
naming conventicns 

advantages of 3.5 
dictionary, responsibili ty for 
requiremen~s, IMS/VS 3.5 

ne~work desiqn 2.41 
network design, physical terminal 

line groups 2.38 
polled terminals 

types of polling 2.38 
switched network 2.38 

non-message driven BMP 2.29 
non-update transaction processing, 

message scheduling for 2.18 
nonswitched communication lines, 

definition of 2.36 
nonswi tched network 2.44 
nonterminal-related MSDB 6.1 

3.5 

operating modes, Systerr/3, System/7 2.58 
operating rela~ionships, program 

description 1.2 
illustration 1.3 

options and rules for seccndary 
indexes 4.124 

options, reco~mended OS/VS 2.4 
options, required OS/VS 2.4 
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OS/VS data files, use of 3.6 
OS/VS cp~ions 2.4 

recommended 
CTRLPROG 2.5 
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CENPROG S 2.5 
DATAMGT 2.5 
EDI'IOP 2.5 
IODEVICE 2. 5 

special access method (OSAM) 2.7 
allocation of data sets 2.7 
pre-allocation restrictions 2.7 
use of 2.7 

superviscr call rcutines 
TYPE1 2.6 
TYPE2 2.6 
TYPE4 2.6 

OSAM (§~ overflow sequential access 
method) 

OSAM data sets, allocation of 2.7 
OSAM, DB system use of 2.7 

output call, DLII 
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, DLII 3.21 

output limi ts, 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, exarrple cf 3.18 
use of 3.19 
use, limitaticn cf 3.19 

response alternate FCE 
purpose 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 rrethcd 

advantages to IMS/VS ~E system 
functions with IMS/VS DB system 
re quiremen ts, DB syst em 1.5 

(OSAM) 
1.5 

1.5 

paging feature, 2260 and 2265 3.24 
auto delete, operation' with 3.24 
function of 3.24 
page-request indicator 3.24 
using 3.24 

PARTITNS, OS/VS macro 2.5 
passwcrd and/or terrrinal security, 
defining 2.70 

passwords, design of 2.68 
PCB, alternate 3. 17 
performance considerations, batch 
application program 3.11 

bu ff er ing 3. 26 
conversational processing 3.22 
conversion, batch to 
teleprocessing 3.19 

device class control 3.20 
device independence, prcgramming 
for 3.20 

input calls 3.16 
input/output interface 3.12 
output calls 3.17 
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paging, 2260 and 2265 3.24 
storage allocation 3. 12 
tuning, using statistics for 3.11 

performance considerations, modules 
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definition 4.10 
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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 
fit:?lds 4.4 
segments 4.1 
structure 4.7 

defining oI=tions 
HDAM or H1CAM, for 4.52 
H1SAM, for 4.52 
HSAM, for 4.52 

definition 4.1 
HDAM and H1DAM 

advantages 4.37 
organization in storage 4.16 

data set groups 4.21 
HDAM 4.38 
H1DAM 4.41 
H1SAM 4. 24 
HSAM 4.22 
methods of 4. 16 
pOinters 4.16 

organization of 4. 16 
rules for defining logical 
relationships in 

logical child 4.68 
logical parent 4.68 
physical I=arent 4.69 

physical data base hierarchy, 
defining 4.10 

physical delete rule 4.110 
logical, treated as 4.111 
violation, detection of 4.110 

physical insert rule 4.79 
example of 4.81 

physical insert rule, exarrFle of 4.81 
physical link, MSC 5.4 
physical/logical terwinal 

relationships 2.43 
physical parent 

definition 4.10 
physical parent -- bidirectional virtual 

delete, exawple of 4.102 
physical paren~ pointers, data base 4.67 
physical parent, delete rules for 4.90 
physical parent, rules for defining 4.69 
physical replace rule 4.73 

example 4.74 
physical terminal network design 2.38 
physical terminals 2.35 

defini tion 2. 35 
input/output assignrrents 2.43 
LINEGRP macro 2.37 
logical terminals, relaticnship 
to 2.44 

types of, sUFForted 2.36 
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to 2.41 

physical terminals, output relationship 
to 2.40 
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physical twin 
definition 4.11 
illustration 4. 13 

physically paired bidirecticnal logical 
rela tionship 

use of 4.62 
pointers, data base 

direct address 4.16 
ill ustration 4. 17 
types of 4.16 

hierarchic 4.18 
illustration 4.19 
op":.ions 4. 18 

physical child/I=hysical t~in 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 t~rminals 2.38 
pool, logical terminal 2.46 
pool manager, MFS 2.50 
pools, control block 2.28 
postpone type statior., System/3, 

System/7 2.57 
pre-allocation, O~M data set 

re strictions 2.7 
priorities, message scheduling 2.13 
proct:?ss control System/7 2.62 
processing intent specifications, 

message scheduling 2.21 
int~nt types 

EXCLUSIVE 2.23 
HEAD ONLY 2.22 
UFDATE 2. 22 

scheduling options 2.22 
processing limits, message 
scheduling 2.13 

processing regions, defining rraximum 2.8 
processing secondary ir.dex as a data base 

guidelines and rest~ictions 4.130 
processing sequence, seccndary 
indexes 4.123 

processing, batch (~~ batch processing) 
program ccmmunication block (PCB) 3.6 

defini tion 3.6 
program controller, CE system t:?nvironrnent 

functions 1.14 
program isolation 2. 10 

application Frograrr abncrmal 
~ermination 2.25 

synchronizaticn point, 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 s~cification block (PSE) 1.8 
description cf 1.11 
gen~ration of 1.8 
purpose of 1. 8 
segment sensitivity 

data inde~Endence, fcr 1.11 
levels of 1.11 

program s~ecificatior. block (PSB) 
. gene ra tion 

illustration 1.8 
PSBGEN procedure 1.8 
r e su 1 t s of 1 • 8 
use of 1. 11 

program types, Fast Path 6.9 
programming language, choice of 3.3 
programs, testing 3.22 
PSB (£~~ program specification block) 
purge call, DLII 3.21 . 

illustration 3.21 
output termination, to cause 3.21 

que ue data sets 
block size 2.33 
relationships 2.33 

queues 
message 2.32 
operation of 2.34 
preformattep 2.34 
recoverability of 2.34 

recovery capabilities, MSC 5. 15 
region class 2.11 
regions, types of 2. 1 
remote station, intelligent 2.54 
remote transactions, MSC 5.7 
r eorganiz ation, data ba se 4.164 

HDAM and HIDA~ data basEs 4. 166 
HISAM data bases 4.165 
reorganization interval 4.165 

replace (REPL) 4.15 
introduction 4.70 
rules 4.73 

coding 4.72 
illustration 4.78 
logical 4.73 
physical 4.73 
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. 

defini tion 4. 10 
insertion, HISAM data base 4.28 

insertion sequence 4.31 
root segment ty~e ~ointer c~tions, HIDAM 
data base 4.44 

routing exit routines, MSC 5.10-5.11 

scra~ch pad areas (SPAs) 
definition of 2.19 

secondary data set groups, EISA~ data 
1::; 3.S es 

description and use 4. 36 
overflow data set 4.36 
when used 4.36 

secondary indexing (£§§ indexes, 
secor.dary) 

security and privacy, CE/CC system 2.67 
command functions, ~rctection against 
unau~horized use of 

class profile system 2.68 
individual user ~rcfile2.68 
passwords 2.68 

design considerations 2.67 
display bypass feature 2.69 
lirriting access to data 

authorized actions 2.70 
Interactive Query Facility 

(IQF) 2.70 
log tape, using 2.70 
securi ty maintenance program, 
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