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Chapter 1: Introduction

This section contains the following topics:

Distributed Data Processing (see page 7)
What Is CAIDMS DDS? (see page 10)
Network Configuration (see page 11)

Distributed Data Processing

As information requirements become increasingly complex, organizations need to find
new ways to distribute processing power, application programs, and data. Distributed
data processingallows distribution of application programs and data among
interconnected sites to satisfy the information needs of the organization. Depending on
its requirements, an organization may choose to centralize or decentralizeits data
processingsystems.

Centralized data processing

Ina centralized system, one machinecontrols all fileaccess and updates.

A centralized system responds to the needs of the organization by permitting a high
level of control over application programs and data.

A centralized data processing systemis useful when:

m Alldataissharedacross application programs.

m Many end users need access tothe same data and alsorequirethe most current
data available.

m  Security has been established as theresponsibility of the central site.
m  large volumes of data areinvolved. Inthis case, centralized control can help handle

the volume of data efficiently.

Ina centralized data processing environment, more attention typicallyisgiventodirect
access storagedevices (thatis, their costand reliability) than to data transmission.

Chapter 1: Introduction 7



Distributed Data Processing

The followingillustration shows theway in which one machinecontrols all fileaccess
and updates ina centralized system.

OPERATING SYSTEM

HOST - - FILES
MACHINE
TERMINAL TERMINAL TERMINAL
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Distributed Data Processing

Decentralized data processing

In a decentralized system, multiple machines control fileaccess and updates to serve
the varied needs of end users.

End users tend to have more control over application development and operationsina
decentralized environment. A decentralized system is useful when:

Datais primarilyaccessed ata singlelocation. Inthis case,itis mostefficient to
store the data where itis used.

The update rateis high. Inthis case, distribution of the data across differentsites
would permit more efficient update operations.

Security has been established as a local responsibility.

Datais used in highly specialized ways by end users.

Ina decentralized data processing environment, more attention typicallyis given to data
transmission costs and reliability than to directaccess storage devices.

Two kinds of networks

Distributed data processing networks make it possibleto combine the benefits of both
centralized and decentralized systems. These networks can be viewed intwo ways:

Physical network—The combination of interconnected equipment (hardware)and
programs (telecommunications access methods) used to transmitdata between
physicallocations.

Logical network—The combination of databases and application programs that
handlean organization'sinformation and processing requirements.

CA IDMS DDS allows distributed processing

CA IDMS DDS is designed to respond to the need for distributed processing. The
remainder of this chapter presents an overview of concepts and network configuration.

Chapter 1: Introduction 9



What Is CAIDMS DDS?

What Is CAIDMS DDS?

This section describes CA IDMS DDS and the facilities for generatingand operating a CA
IDMS DDS network.

Each systemis a node

CA IDMS DDS is a systemthat establishes and maintains communication between nodes
ina distributed data processing network. Each node in the network is a CAIDMS/DC
system or a CA IDMS UCF system. Each node can be generated to providethe services
required by a particular group of applications or a widerange of different applications.

Note: The term node, when used inthis manual, refers to a CAIDMS DDS node (a CA
IDMS/DC system or a CA IDMS UCF system), and should not be confused with a VTAM
node or an SNA node.

Using CA IDMS DDS, anorganization canrealizethe benefits of both centralized and
decentralized data processing. Nodes can be located at the same site or at remote sites,
and each node can control one or more CA IDMS databases. Application programs can
access any databaseinthe network, andthe network is designed so the location of all
databases is transparenttoapplication programs.

Host and tardet nodes

Under CA IDMS DDS, a singlenode accepts application requests for databaseservices
and either processes those requests directly by accessinga databaseunderits controls
or passes the requests to the node that controls the appropriatedatabase. Once the
requesting node (the host node) routes a request to another node (the target node), the
target node performs the requested serviceand returns the results to the host. The host
then returns the results to the application. The process of locatingthe appropriate
databaseandroutingthe requests to the controllingnodeis transparentto the
requesting application.

Distribute or centralize data

The data availableto applications executing within the network can be distributed
among databases controlled by several different nodes; alternatively, all data can be
stored centrallyinasingledatabase, where the controlling node processes all
application requests originating atother nodes. Additionally, using CAIDMS UCF, the
network can be designed to permit onlinetransactionsoriginatingatone node to be
executed ataremote node.

10 DDS Designand Operations Guide



Network Configuration

CA IDMS DDS is flexible

CA IDMS DDS permits flexibilityin designing a distributed database network. Any
number of DC/UCF systems can participateinthe network; each node canbe located at
aremote site, or several nodes canbelocated ata singlesite. Depending on the
location of the individual nodes, communication between nodes takes placeby way of
the SVC (Supervisor Call) Routineor a telecommunications line.

Network Configuration

A CA IDMS DDS network consists of multiple nodes connected by the SVC or a
telecommunications line, as follows:

m  SVC—The SVC connects two or more nodes residingina singlemachine,as shown
inthe followingillustration.

Data and application requests aretransferred between the two nodes through the
SVC.

OPERATING

SYSTEM -
/ \ DATABASE

SYSTEMO1 SYSTEMOQ2

m  Telecommunications line—A telecommunications lineconnects two nodes residing
in different machines atremote sites or two nodes inthe same machine. Data and
applicationrequests aretransferred between the two nodes across thelineby the
telecommunications access method. The telecommunications lines between nodes
canbe anysupported by the Common Communications Interface (CCl), TCP/IP, or
VTAM.

— CCl—For alistofsupported communications access methods, see the CA
Common Services for z/0S documentation.

- TCP/IP—TCP/IP controls communication between machines. When TCP/IP is

used to connect two CA IDMS DDS nodes, communicationis controlled by
TCP/IP.

-  VTAM—VTAM controls communications between machines. When VTAM is
used to connect two CA IDMS DDS nodes, communicationis controlled by
VTAM.
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Network Configuration

Use of CCl, TCP/IP, or VTAM ina CA IDMS DDS environment is illustrated as follows:

OPERATING SYSTEM OPERATING SYSTEM
CCI TCP/IP, or VTAM Z CCI, TCPAP, or VTAM
SYSTEMO SYSTEMO2
A A
Y ¥
DATABASE DATABASE

OPERATING SYSTEM

CCIL TCP/IP, or VTAM

/\ < >

| SYSTEMM | | SYSTEMQ2 |<—> DATABASE
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Network Configuration

Direct and indirect connections

Ina network, a node can be connected directly (by way of SVC or a teleprocessingline)
to any number of other nodes. If two nodes areconnected directly,communication
between them takes placebyway of this direct connection. Iftwo nodes are not
directly connected, communication between them takes placeby way of one or more
nodes that are directly connected to the host and target nodes. The following
illustration shows a sample CA IDMS DDS network.

The nodes in New York and Boston can communicate by way of a direct connection.
However, node SYSTEMOG6 in Los Angeles would communicate with node SYSTEMO1 in
Boston by way of SYSTEMOS.

/’-_\
BOSTON R,
LOS ANGELES OPERATING SYSTEM DATABASE

CcCl
OPERATING SYSTEM M :
CCl \-__/
I SYSTEMO1 T
|t | W/\/

—— 1
SYSTEMOS

\ DATABASE
CHICAGO

/
\
| | OPERATING ﬁ / N

SYSTEM

OPERATING SYSTEM -
o CO N T
cel 7 A
I DA,
SYSTEMO4 SYSTEMO3 NTABASE

SYSTEMO6 D,
: AN
\\ NEW YORK
] | OPERATING SYSTEM
\ [ele]]

DATABASE \

SYSTEMOQ2 - DATABASE
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Network Configuration

Confiduring the network

CA IDMS DDS network configurationis defined through DC/UCF system generation
procedures. In addition to standard system generation entries, the system generation of
each system that participates in the network includes entries to:

m |dentify the node
m  Define the node's directconnections to other nodes
m  Name the databases controlled by the node

The user canobtain reports on the generation of nodes through the Data Dictionary
Reporter (DDR).

Note: For more information about CA IDMS DDS system generation, see Chapter 3, "CA
IDMS DDS System Generation".

Changing configquration

Path selection

Facilities areavailablethatallowthe user to alter the network configurationas
necessary.

Note: For more information about managingthe network, see Chapter 4, "CA IDMS DDS
System Operations".

Within a network, the CA IDMS DDS controls the selection of the pathalongwhich
applicationrequests aretransferred between nodes. Path selectionand global and local
databases arediscussedin Chapter 2, "Network Design Considerations".

The remainder of this manual provides information essential to the designand
implementation of a CA IDMS DDS network.
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Chapter 2: Network Design Considerations

Overview

This section contains the following topics:

Overview (see page 15)

Conceptual Specification (see page 16)
Design Specification (see page 19)
Implementation Specification (see page 22)

The initial task of the administratoristoanalyzethe organization'sinformation
requirements. By usingthe results of this analysis, theadministrator can begin to define
the characteristics of the network. The structure of the network should reflectthe way
informationis handled by the organizationand allowtheorganizationto access the
information as efficiently as possible.

This chapter offers an approach to designinga CA IDMS DDS network from an
organization's informational requirements. The stages of the design process areas
follows:

m  Conceptual specification—Analyze anddefine the organization's information
requirements.

m  Design specification—Adapt the conceptual specificationto CA IDMS DDS
requirements.

m  Implementation specification—Develop the designintoa CA IDMS DDS network by
defining nodes, paths, and databases.

Chapter 2: Network Design Considerations 15



Conceptual Specification

Conceptual Specification

This section describes how to create a conceptual specification for a CAIDMS DDS
network.

Analyze the organization

The initial conceptual specification for a network should be removed from CA IDMS DDS
design and implementation considerations. The conceptual specification should fall
naturally fromthe way the organization handles information.

Sincethe primary requirement for a sound conceptual specificationis knowingthe
organization's information requirements, an organization may decide to coordinatethis
phase of network design with business analysts, who may not know a great deal about
computers, but do know the organization.

Take the following steps to create a conceptual specification:

Identify and examine applications;also, develop a catalog of software components.

Identify and examine databases, both existingand potential.

Define security requirements for databases.

A W N

Analyze and evaluate hardware configurations and data communications facilities.
As the followingillustration shows, steps 1,2, and 3 define the logical network, and step
4 defines the physical network. The conceptual specification of a network is based on

the analysis of both the logical and physical networks.

These four steps are discussed separately as follows.

Define processing

requirements
Define database Logical
requirements — network
design
Define security
requirements for
databases
Define hardware Physical
configuration and — network
data communications design

facilities
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Conceptual Specification

Identifying and Examining Applications

This section describes how to identify and examine applicationsthatwill runina CA
IDMS DDS network.

Define processing requirements

Identifyingand examining the application programs and other software components
that access the organization's databases allows theadministrator to determine the
processing requirements of the organization. The execution of these steps may vary
from site to site.

m  Identify users of the organization's data, both people and programs.

m  Analyze the frequency of data access andidentify the times that certain data is
likely to be accessed.

m  Determine the volume of data being accessed.
m Identify the individuals (or sites) responsible for maintainingapplications.

Definingthe organization's processing requirements helps the administrator determine
where the application programs are mostneeded.

Because processing requirements constantly change and grow, these steps are likely to
be repeated. By keeping abreastofchangingprocessingrequirements, the
administrator can accurately assess the efficiency of the network and decide when
modifications areneeded.

Chapter 2: Network Design Considerations 17



Conceptual Specification

Identifying and Examining Databases

This section describes how to identify and examine databases thatwill be accessedina
CA IDMS DDS network.

Define database requirements

Identifyingand examiningthe organization's databases allows theadministrator to
determine what data needs to be accessed and where the data is currently maintained.
Security requirements for the organization's databases should also be examined
because the databases participateina network and can be accessed from any node. The
administrator cansecurethese databases usingstandard CAIDMS security features.

Note: For more information aboutdatabasesecurity, see the CA IDMS Security
Administration Guide.

Examiningthe organization's databases provides theadministrator withan
understanding of the data requirements of the organization. This information, coupled
with knowledge of the processingrequirements (determined by examining
applications), leads to a logical network design specification, as discussed later in this
chapter.

Analyzing Hardware Confidurations

This section describes how to analyzeyour hardware configurations.
Define existing physical network

Existing hardware configurations and data communications facilities mustbe considered
when creatingthe initial conceptual specification. Thehardware configurationand data
communications facilities determinethe physical network design. The administrator
must be familiarwith the existing configurationandbeableto reconfigurethe system in
order to accomplishthelevel of distributed processingrequired by the organization.

18 DDS Designand Operations Guide



Design Specification

Design Specification

Once the characteristics of the application programs (processing requirements)and
databases (data requirements) have been identified, the administrator can begin to
design the network. The network designinvolves usingthe facilities available with CA
IDMS DDS to constructa network that most efficiently organizes data and application
programs and places system resources closeto the users of those resources.

When designinga CA IDMS DDS network, the system administrator should consider the

following:

m  Operatingsystems and telecommunications access methods
m  Methods of connection

m  Pathselection

m  Hostandtarget databases

Operating Systems and Telecommunications Access Methods

A CA IDMS DDS network can operate on any environment that CAIDMS and CCl, TCP/IP,
or VTAM support.

Methods of Connection

Each nodeina CA IDMS DDS network is connected to atleastone other node. Four
types of connections canexist:

SVC (Supervisor Call) Routine—The SVC connects two nodes thatreside in the
same machine.

CCI—CCI connects two nodes on different machines or on one machine.

TCP/IP—TCP/IP connects two CA IDMS DDS nodes on different machines (or the
same machine) and controls communication between the nodes.

Virtual Telecommunications Access Method (VTAM)—VTAM connects two CA
IDMS DDS nodes on different machines (or the same machine) and controls
communication between the nodes.

Typically, thetypes of connections chosen depend on the hardwareand data
communication facilities availableatthe site.

Chapter 2: Network Design Considerations 19



Design Specification

Path Selection

Ina CA IDMS DDS network configuration, several paths can existbetween two nodes.
The nodes can be connected using CCl, TCP/IP, or VTAM.

Using CCI

When a host node passes a databaserequest to a target node, CCl directs the
communication between the two nodes by selecting the optimum path alongwhich to
pass the request. The path selected by CCl can be a direct path between the two nodes,
or, ifthe nodes are not directly connected, can be by way of one or more intermediate
nodes.

The path selected is used to pass allapplication requests to the target node. If the path
becomes unavailable (for example, if a telecommunications linefailsorifa nodeinthe
path signs off from the network) duringapplication execution, CCl automaticallyselects
another available path, usually withoutinterruptionin processing.

Using TCP/IP

When using TCP/IP, the hostnode and the target node will have previously connected
to each other. Multipleconnections may exit between the two nodes; one connection is
assigned for each DDS request.

Using VTAM

When using VTAM, the host node and the target node will have previously connected to
each other, and the request is sent on that connection.
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Design Specification

Host and Tardet Databases

A node can control one or more databases.Each node maintains a table(the resource
name table)that lists thedatabase(s)ithas access to, their locations,and how to reach
them. This table is maintained by CA IDMS DDS at the node, allowingthe location of any
databaseto be transparentto applications.

Databasenames can be duplicated within the network. Each node can control a
databasethat replicates local databases controlled by other nodes inthe network. Each
node's table would simply define the location of the databaseas local,and applications
askingfor that databasewould access the local one.

The choicebetween local and global databases should bebased on how the databases
are accessed. For example, ifeach siteina network maintains its own production
database,those databases could each havethe same name and be defined as local
databases.However, ifthe organization maintains a central databaserequired by
multiplesites, it would make sense to define that databaseas global.

The followingillustration shows a CAIDMS DDS network configuration thatmaintains
local production databases atdistributed sites whilealso maintaining centrally located
global databases.

OPERATING SYSTEM OPERATING SYSTEM OPERATING SYSTEM

SYSTEMO1 SYSTEMOQ2 SYSTEMO3

| NN |\ i 1
3

PRODDB

] ]

PRODDB PRODDB

OPERATING SYSTEM /OF’ERATING

SYSTEM
N W

SYSTEMO04

SYSTEMOS

A TN

GLOBAL GLOBAL
DATABASE DATABASE

GLOBAL
DATABASE
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Implementation Specification

Implementation Specification

At this point, the administrator should havea clearidea aboutthe organization's data
requirements, processingrequirements, and facilities available through CA IDMS DDS to
distributethe organization's databases and applications.

The administrator can begin to implement the network design by creatinga network
diagramthat can be used as a basis for coding the necessary DC/UCF system generation
statements. This process involves definingnodeand connection characteristics:

m  Node Characteristics—Name and identification of the node, operating
environment, and associated databases

m  Connection Characteristics—Type of connectionand path identification
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Implementation Specification

Connecting Nodes
This section describes how nodes are connected ina CA IDMS DDS network.
Ports

In CA IDMS DDS, a connection between two nodes is defined interms of a port. A port is
anaccess pointthrough which the node passes request and response packets to
another node. A portis defined at system generation time by the resource name table
(IDMSCSTB).

Note: For more information aboutports, see Chapter 3, "CA IDMS DDS System
Generation".

The resource name table tells the node the names of other nodes and the path used to
reach each other node. For example, supposenode A is connected to node C by way of
node B. To communicate with node C, node A sends a message to B for C. B receives the
message, and forwards itto C. All A needs to know is that messages to C should be sent
to B. That informationis maintainedinthe resource name table.

Two types of connection

A CA IDMS DDS connection is represented inthe network diagram by one of two
different types of lines, depending on the type of connection between two nodes. A
straightlinerepresents an SVC connection, and a communication link represents either
a CCl, a TCP/IP, or a VTAM connection. The LINE/PTERM pair that defines the node's
portis placed beneath the lineand near the node that uses the port. The following
illustration shows the types of CA IDMS DDS connections and the information associated
with the connections.

< SVC
LINE/PTERM _ " LINE/PTERM
.
LINE/PTERM o
NODEA | TCP/P LINE/PTERM ODE B
LINE/PTERM o
P VTAM LINE/PTERM
LINE/PTERM —"_
LINE/PTERM
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Implementation Specification

Coding node definitions

The resulting network diagramcan be used as a basis for codingthe DC/UCF system
generation statements needed to define the node.

Note: For more information aboutcodingthese statements, see the CA IDMS System
Generation Guide. A discussion of the CA IDMS DDS components includedina DC/UCF
system generation is presented in Chapter 3, "CA IDMS DDS System Generation".
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Chapter 3: CA IDMS DDS System Generation

Overview

This section contains the following topics:

Overview (see page 25)

Node Name (see page 26)

CA IDMS DDS Ports (see page 27)
Resource Name Table (see page 30)
System Generation Reports (see page 30)

This chapter describes the CA IDMS DDS components includedina DC/UCF system
generation to define a node. For system generation syntaxandrules,see the CA IDMS
System Generation Guide.

Each node specified

Each nodeina network is generated by including specific CAIDMS DDS system
generation statements and clauses with the standard DC/UCF system generation
statements. These statements and clauses allowthe administrator to specify the
characteristics of the node and its relationship with other nodes. During DC/UCF system
generation, the individual node, its direct connections to other nodes, system control
information,and databaseinformation are defined:

m  Node name—The name by which the nodeis known to other nodes in the network.

m  CAIDMS DDS ports—The LINE and PTERM pair thatdefines the access point
through which the node passes requestand response packets to other nodes.

m  SYSCTL overrides (z/0S)—System control information used to directexternal
request units to the appropriatenode and/or database.

CA IDMS DDS reports

System generation reports that produce the CA IDMS DDS-specificinformationare
available. These reports allow the administrator to examine and evaluatethe
components of the network.

A discussion of the CA IDMS DDS system characteristicsand reporting capabilities
follows.
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Node Name

Each node must have a name by whichitis known to all other nodes in the network. A
node canhave only one name associated with it,and that name must be unique
throughout the network. The node name is not necessarilythesame name as is used to
sign on to the system. For example, to invoke a CA IDMS/DC system from a VTAM
terminal, the following command might be used:

IDMSDC

Ifthe system invoked by the preceding command had a version number of 8, and a node
name was not specified, the node would be given a defaultname of SYSTO008. Thus all

other nodes would know it as SYSTO008. Itis importantnotto confusethe task code or

signon command with the node name.

Establish naming conventions

Naming conventions should be established for nodes to ensure uniqueness and clarity.
One approach (as used inthis manual) would be to name all nodes by usingthe system
number specified inthe system generation SYSTEM statement. For example, SYSTEMO1
and SYSTEMO2 would be the node names for system numbers 01 and 02.

Note: The node names defaultto SYSTOnnn. For more information, see the SYSTEM
statement descriptioninthe CA IDMS System Generation Guide.
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CA IDMS DDS Ports

A CA IDMS DDS portis defined during system generation with a LINE and PTERM pair. A
portrepresents an access pointthrough which the node passes requestandresponse
packets to another node. Each node in a network can be connected to any number of
other nodes.

DC/UCF system generation statements includeclauses specific to the CAIDMS DDS that
allowthe administrator to specify characteristics aboutthe port. Through the definition
of these ports, the administrator defines some of the characteristics of the network and
controls data transmission through the network.

Depending on the access method selected for the communication between the nodes,
different types of LINEs and PTERMs must be defined inthe DC/UCF systems on the two
nodes. The followingarethe listof specific definitions required for each access method:

CCl access method
m  LINE definitions:on both systems, a CClI LINE must be defined.

m  PTERM definitions:on both systems, one BULK PTERM for eachconnection must be
defined.

TCP/IP access method
m  LINE definitions:on both systems, a SOCKET LINE must be defined.

m  PTERM definitions:onthe local system,a DDSTCPIP PTERM pointingtothe target
system must be defined; on the remote system, a LISTENER PTERM and one BULK
PTERM for each connection must be defined.

VTAM access method
m  LINE definitions:on both systems, a DDS LINE must be defined.

m  PTERM definitions:onthe local system,a VTAM PTERM pointingto thetarget
system and one BULK PTERM for each connection must be defined; on the remote
system, one BULK PTERM for each connection must be defined.

The characteristics of CA IDMS DDS LINEs and PTERMs are discussed separatelyin
the following paragraphs.
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LINEs

CCl

CCl LINEs are used by the node to establish communication between nodes. The
parameter of the CCI LINE statement is TYPE IS CCl, which identifies the lineas a CCl line
that will be used to connect two DC/UCF systems (nodes).

Note: For more information about CCl LINEs, see the CA IDMS System Generation
Guide.

TCP/IP

SOCKET LINEs must be defined ineach node to allow DDS communication between
nodes.

Note: For more information about SOCKET LINEs, see the CA IDMS System Generation
Guide.

VTAM

DDS LINEs are used by the node to establish communication between nodes. DDS LINEs
should not be confused with other DC/UCF LINE types, or with telecommunications
lines.The two parameters of the DDS LINE statement are as follows:

m  TYPE ISDDS indicates thatthe LINE is to be used to establish a connection between
two nodes.

m  The SOURCE parameter (VTAM only) specifies theapplication program
identification used to define the CA IDMS DDS node to VTAM. VTAM uses this
information to establish connection between two CA IDMS DDS nodes.

Note: For more information about VTAM inthe CA IDMS DDS environment, see VTAM
Considerations.
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PTERMs

CCl

CCl PTERMs are used in conjunction with CCl LINEs to establish communication between
two nodes. The CClI PTERM parameter is TYPE IS BULK, which specifies thatthe data
transfer between two DC/UCF systems will be bulk.

TCP/IP

On the local system, a DDSTCPIP PTERM is used to define the target system for the DDS
connection; it contains the hostname or IP-address of the target node, and the port
number to use to establishtheconnection. On the remote system, the standard
IDMSISRV server LISTENER PTERM and one BULK PTERM from the SOCKET LINE are used
to process the DDS request.

Note: For more information aboutthe DDSTCPIP, LISTENER and BULK PTERMs from a
SOCKET LINE, see the CA IDMS System Generation Guide.

VTAM

DDS PTERMs are used in conjunction with DDS LINEs to establish communication
between two nodes. The PTERM defines the node's linedriver and supplies parameters
to be used by the linedriver at run time. Typically, multiple PTERMs are defined for each
LINE. The DDS PTERMs, unlike DC/UCF physical terminals, do not need to be associated
with LTERMs.

A DDS PTERM s specified atsystem generation with TYPE BULK or TYPE VTAM. For the
TYPE VTAM, you specify VTAM as the PTERM TYPE if the connection being establishedis
between two nodes that reside on different machines connected by a VTAM
communication link. The following additional PTERM parameters can be specified when
using TYPE VTAM:

m  BLOCKSIZE—Specifies the size of the packet used to pass data between nodes.

m  TARGET=VTAM application-id—Specifies the VTAM LUNAME of the target CA IDMS
DDS node. VTAM application-id corresponds to a VTAM minor node name and must
be uniquethroughout the network. This is a required parameter.

m  WEIGHT FACTOR—Specifies the priority to be assigned to the port defined by the
PTERM andits associated line. When selecting a port through which to pass request
andresponse packets, the node bases its selection on the PTERM weight factor for
each port that connects the node to a target node.
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Resource Name Table

The abilitytoaccess multipledatabases is inherentinthe CA IDMS DDS. If multiple
databases areto be controlled by the node, an entry for each databaseto be accessed
must exist inthe node's resourcename table.

For convenience, generic names usingwild cards aresupported. Thus, PROD* could be
used to specify all databases with names beginning with PROD.

The NODE table whichis also partofthe resourcetable identifies the communications
method to use to access each node name inthe DC/UCF communications network.

For more information abouthow to generate the resource name table and the node
tableina CA IDMS system, see the RESOURCE TABLE and the NODE statements inthe
CA IDMS System Generation Guide.

System Generation Reports

DC/UCF system generation reports are availablethatproduce CA IDMS DDS-specific
information. These reports fall into two categories:

m  Source reports—System generation information resulting from system generation
phasel. These reports describethe generated forms of CAIDMS DDS entities.

m  Sysgen reports—System generation information resulting fromsystem generation
phase2. These reports describethe executable forms of CA IDMS DDS entities.

These reports areavailableas CREPORTS through Data Dictionary Reporter (DDR).

Note: For specificinformationaboutrunning CREPORTS, see the CA IDMS Reports

Guide. For samples of all DC/UCF system generation reports, see the CA IDMS Reports
Guide.
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System Generation Reports

The followingtablelists thestandard CREPORTS availablefor reportingon CA IDMS DDS
definitions inthe data dictionary.

Report Report title Data dictionary Category
Number module name
01 Network descriptionbyline CREPORT 001 SYSGEN
02 Network description by CREPORT 002

physicalterminal
14 Network descriptionbyline CREPORT 014 SOURCE
15 Network description by CREPORT 015

physicalterminal
16 Physicalterminals within CREPORT 016

line
43 DDS report CREPORT 043 SYSGEN and

SOURCE
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Chapter 4: CA IDMS DDS System Operations

This section contains the following topics:

Network Membership Affects Operations (see page 33)
CA IDMS DDS System Startup (see page 34)

Facilities for Managing the Network (see page 35)
Processing Application Requests (see page 37)

Backup and Recovery (see page 40)

Network Membership Affects Operations

The operation of a CA IDMS DDS node is similar to that of any DC/UCF system. The node
is started up inthe same way and, for the most part, executes likea standard DC/UCF
system. The differences that do existare the result of the communication that takes
placebetween the nodes. Because these systems participateina network and can
access databases other than their own, there are new considerations concerning how
the network is managed, how application requests are processed,and how backup and
recovery are performed.

This chapter presents operational considerations for using CAIDMS DDS. The following
topics arediscussed:

m  CA IDMS DDS system startup

m  Facilities for managing the network

m  Processingapplicationrequests

m  Backupand recovery

This information applies to the CA IDMS DDS environment only; itis intended to

supplement the DC/UCF operational procedures, as discussed in the following
publications:

m  CA IDMS Database Administration Guide
m  CA IDMS System Generation Guide

m  CA IDMS System Operations Guide
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CA IDMS DDS System Startup

The CA IDMS DDS startup procedure is identical to the standard DC/UCF startup
procedure. When a node is started up, ittransmits messages through its ports to the
other nodes to which itis connected. Ifthe other node is active,a connection is
established andinformationis exchanged between nodes. This informationis stored
internally as tables maintained by CA IDMS DDS.

Each node knows the status of neighbors
As nodes sign on or off, these tables areupdated to reflect the changes in the network.
At any pointwhile the network is operating, every node inthe network knows the status

of all the nodes to which it maintains directconnections.

The followingillustration shows thesequence of events that takes placewhen a CA
IDMS DDS network is started.

SYSTEMO1 :

SYSTEMO1 [ : SYSTEMO?

SYSTEMO1 : SYSTEMO2

SYSTEMO3

Path Maintenance

Ina network, multiple paths can existbetween nodes; if one path becomes unavailable,
CA IDMS DDS selects another path to maintain communication between nodes.

VTAM users, however, canalter the pathselection by changingthe weights associated
with a CA IDMS DDS port. See the CA IDMS System Generation Guide for a discussion of

the WEIGHT FACTOR DDS PTERM parameter.
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Facilities for Managing the Network

Once a CAIDMS DDS network isinoperation,itis necessaryto monitor the activity of
the network and make alterations as needed. Facilities for managingthe network are
availableinthese forms:

m  CCl—Allows addition and deletion of telecommunication paths.

m  DCMT functions—Allow the user to monitor the network and make immediate
changes as needed.

m  Statistics reports—Offer a more complete, in-depth analysis of the network.

DCMT Functions

DC/UCF master terminal functions providethe means to monitor and control the
various aspects of the CA IDMS DDS system at run time:

DCMT Functions Description

DISPLAY DDS Displays general CAIDMS DDS informationincluding
information aboutnodes, lines,and physicalterminals
(PTERMs).

DISPLAY LINE Displaysinformation abouta line.

DISPLAY PTERM Displaysinformation abouta PTERM.

VARY LINE Enables the user to varythe lineonlineor offline.

VARY PTERM Enables the user to vary the terminal onlineor offline.
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Statistics Reports

Note: For more information aboutthe DCMT functions in the preceding table, see the
CA IDMS System Tasks and Operator Commands Guide.

VARY commands should be secured

The DCMT VARY LINE/PTERM commands should be used onlyto vary the lineand/or
physicalterminal online or offline. Since use of this command could affect network
operations, these tasks should beadequately secured. DC/UCF permits the assignment
of a discretesecurity classto each of the DCMT commands, thereby allowingthe
administrator tolimitthe use of the VARY command to authorized persons only. These
DCMT functions apply directly to CA IDMS DDS system operations.

More Information

m  For more information aboutdiscrete security for the DCMT task, see the CA IDMS
Security Administration Guide.

m  For more information about DCMT functions applicableto the DC/UCF
environment, see the CA IDMS System Tasks and Operator Commands Guide.

DC/UCF statistic reports (SREPORTS) areavailableto summarizestatistical data written
to the logarea (DDLDCLOG) duringsystem execution and subsequently offloaded (by
means of the ARCHIVE LOG utility) to anarchivefile. These reports allow the
administrator to examine network activity. Usingthese reports, the administrator can
make informed decisions about the efficiency of the network. The followingtablelists
the DC/UCF statistics reports available.

Note: For more information aboutsystem statistics,seethe CA IDMS System Tasks and
Operator Commands Guide or CA IDMS Reports Guide.

Number Description

000 Performs housekeeping functions for the other reports and produces no
output. This report must be copiedinto all statistical reportruns.

001 Produces system and external run-unit (task) histograms.

002 Produces line histograms applicable for CA IDMS DDS.

003 Produces general system-wide statistics.

008 Produces external run-unit(task) statistics by accounting data.

009 Produces external run-unit(task) statistics by programname.

012-016 Produce system-wide external run-unit(task), program, line,and physical
terminal statistics. Reports 012 through 016 must always be requested
together.
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Number Description

099 Produces an output fileofall statistics records contained in the input
archivelogfile, but performs no formatting; thus, the records inthe
output fileare identical informatto the records inthe archivelogfile.
Sinceit contains statistics records only, the output fileis smaller than the
archivelogfileand provides a convenient means of savingstatistics
records for inputto future statistical reportruns.

Processing Application Requests

Processingapplication requests for databaseservices in the CA IDMS DDS environment
involves:

1. Identifyingthe target databaseand node
2. Routing databaserequests to the target node

3. Servicingdatabaserequests
Identifying the target database and node

When arequest unitsigns onto its hostnode, it names a target databaseand/or node.
This action signals to the host node that all requests for databaseservices areto be
routed to the named node or database. Ifthe unit names onlya target node and no
database, the target node selects the defaultdatabase(under its control) as the one to
be accessedto servicerequests issued by the request unit. If the request unitnames
the host node or a databasecontrolled by the host node, all requests for database
services arehandled by the host node.

Routing database requests to the target node

After the target node has been identified, the optimum path is selected along which to
route databaserequests from the hostnode to the target node. The selected pathis
used to transfer every databaserequests issued by the request unit. If the path
becomes unavailableatany point duringrequest unitprocessing, another path is
automaticallyselectedifoneis available.

Servicing database requests

When the request unitissues a databaseaccessrequest,the host node signals CAIDMS
DDS to transfer the request and any accompanying data to the target node. The request
anddata arerouted alongthe selected path to the target node. The target node
performs the requested databaseoperationand returns a responseto the hostnode,
whichinturn passes theresults of the request to the request unit.
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Target nodes do the work

Each databaserequestissued by the request unitis serviced in the same manner: the
host node passes a request to the target node, which services the request and returns a
responseto the host node. If, at any point duringrun-unitexecution, the application
program abends, the target node performs any necessaryrecovery of the database
being accessed. When the request unit terminates normally, the application program
canbegin a new request unit.

When a batchto CV applicationaccessing SYSTEMO1 requests databaseservices from
SYSTEMO2, the followingsequence of events occurs:

1. The request is passedfromthe CA IDMS batch interface, called by the application
program, to the host node (SYSTEMO1).

2. The host node builds a databaserequest packet and posts the CA IDMS DDS line
driver to transmitthe packet to the target node (SYSTEMO02). Depending on the
access method associated with the target node inthe NODE table, that CA IDMS
DDS linedriver can be the CCl linedriver (CCl), the SOCKET linedriver (TCP/IP) or
the DDS linedriver (VTAM).

3. The CAIDMS DDS linedriver transmits the packet to its counterparton the target
node.

4. The CA IDMS DDS linedriver on the target node receives the packet, validates the
message, and passes the packet to the CV executing on the target node to process
the request.

5. The target node processes the request. Databaseaccess,ifrequired,is performed
by the DBMS within the target node.

6. The target node builds a response packetwith the necessary data and posts the CA
IDMS DDS linedriver to transmitthe packet backto its counterpart on the host
node.

7. The CA IDMS DDS linedriver on the hostnode receives the packet, validates the
message, and passes the packet to the task executing on the host node; the
responsedata is then passed to the application program.

The followingillustration shows the process involved in executing a databaserequest
through CA IDMS DDS.

OPERATING SYSTEM OPERATING SYSTEM
sve @
CCI, TCPAP, or VTAM = | ccl TCPIP, or VTAM
v
APPLICATION SYSTEMO1 SYSTEMO? |4—| DATABASE
PROGRAM
IDMSOPTI CCl, SOCKET, or CCl. SOCKET, or
DDS LINE DDS LINE
BATCH ]
INTERFACE DRIVER DRIVER
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Applications executinginthe CA IDMS DDS environment can execute multiplerequest
units sequentially or concurrently. Each concurrently executing request unit canaccess
a different databaseand/or node.

Remote tasks and terminalI/0

Under CA IDMS DDS, atarget node executes tasks for a host node. When the CA IDMS
DDS network configurationincludes two or more DC/UCF systems, a user signed on to a
terminal controlled by one system canrequest a task be executed at the target node,
whichis itselfa DC/UCF system. In this situation, the host node performs terminal I/0
operations whilethe target node executes the programand performs the databasel/O
operations or routes the request through CA IDMS DDS to yet another node. In
environments where certaintasks requested at the host node involveconsiderablel/O
to and from a remote databasebut littleterminal 1/0, executing the task at the node
that controls the databaseserves to minimize the transmission of data between the
host and target nodes resultingin both faster and more efficient processing.

When ataskrequested at the host node is executed at the target node, itis processed
by DC/UCF tasks that execute under the target node. All database requests areissued
by, and their results returned to, the tasks executing under the target node. These
tasks,inturn, issueterminal I/O requests, which are passed by CA IDMS DDS from the
target node to the host node. The host node performs the appropriateterminal I/0
operations to map data from the issuingtaskto the terminal or to map data from the
terminal to the issuingtask. The followingillustration shows theremote execution of
DC/UCF tasks.

OPERATING SYSTEM OPERATING SYSTEM
CCI, TCP/IP, or VTAM =, CCl, TCP/P, or VTAM
UCF FRONT END UCF
CCl, SOCKET, or CCl, SOCKET, or
DDS LINE DDS LINE
DRIVER DRIVER
SYSTEMO1 SYSTEMO2
A A

y

TERMINAL DATABASE

Chapter 4: CAIDMS DDS System Operations 39



Backup and Recovery

Backup and Recovery

Each node has availablethe full range of DC/UCF backup and recovery facilities
(journaling, warmstart,and rollback). Inthe event of system or program failure, each
node is responsible for the recovery of the database(s) underits control, including
databases thathave been accessed on behalf of other nodes.

The action taken by CA IDMS DDS inthe event of system or application programfailure
varies, depending on whether the failureis a systemor programfailure:

m  System failure—When a node is disconnected, either because the system crashed
or a connection failed, the node is responsiblefor recovery of all activerequest
units under its control. Additionally, if the node provides a path for other nodes,
that path is no longer available. If alternative paths areavailable, CA IDMS DDS
automatically selects thebest alternative path and continues processing. Restart
requires only that the failed node be restarted; when restart occurs,
communication between all nodes inthe network is automatically reestablished.

m  Program failure—When an application programfails, recovery takes placein
exactly the same way that it does ina standard DC/UCF system. All database
recovery is handled using standard CAIDMS recovery features, and the applications
arerestarted as appropriate.

Note: For a complete discussion of CAIDMS backup and recovery facilities, seethe CA
IDMS System Operations Guide.

The followingillustrations show how databaserecovery is handled in the CA IDMS DDS
environment followingan application programfailure,and a system failurein the same

CA IDMS DDS configuration.

Recovery after application program failure
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Recovery after system failure
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Appendix A: TCP/IP Considerations

Overview

This section contains the followingtopics:

Overview (see page 43)
System Generation Entries (see page 44)

This appendix presents a sample CA IDMS DDS configuration that uses TCP/IP to connect
two CA IDMS nodes residingin different machines. The next sectionillustrates the CA
IDMS system generation statements needed to runina CA IDMS DDS environment.

A pool of free connections (socket connections) can be maintained between the two CA
IDMS nodes. This pool of connection is controlled by the local system. The free
connections inthe pool can belong to the followinglists:

Permanent list

The maximum number of free connections that can belong to that listis defined
usingthe PERMANENT CONNECTION clauseonthe DDSTCPIP type PTERM sysgen
statement. These connections are not pre-allocated when the corresponding
DDSTCPIP PTERM is varied onlinein the local system, but only when a DDS request
completes.

Idle list

The amount of time a free connection remains inthe idlelistis defined usingthe
IDLE INTERVAL clauseonthe DDSTCPIP type PTERM sysgen statement.

When a DDS request is started, the system tries to find a free connection from the pool
of connections,and ifoneis present (scans firstthe idlelist, then inthe permanent list),
itassignsittothe request. If no free connectionis found, it creates a new one to serve
the request.

When the DDS request terminates, the corresponding connectionis either returned to
the pool of connections (in the permanent listfirst, if the maximum number of
permanent connections inthe pool is notreached yet, or inthe idlelist,ifitapplies), or
simplyclosed.

A special connection, called the control connection, is always maintained between the
two nodes andis reserved by the system to detect when one of the nodes abends or
stop normally.
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System Generation Entries

The following examples show the CA IDMS system generation statements required to
define the systems.SYSTEMO1 runs on the DDSNODE1 IDMS node. SYSTEMO2 runs on
the DDSNODE1 IDMS node.

SYSTEMO1 sysgen

SYSTEMO1

LINE TCPIP
TYPE IS SOCKET.

PTERM TCPDDS2

TYPE IS DDSTCPIP

TARGET ADDRESS IS DDSNODE2

TARGET PORT IS 3772

IDLE INTERVAL IS 60

NUMBER PERMANENT CONNECTIONS IS 5.
LTERM TCPDDS2 PTERM IS TCPDDS2.

PTERM TCPLIST1

TYPE IS LISTENER

PORT IS 3771

BACKLOG IS 100

TASK IS RHDCNP3J

MODE IS SYSTEM

PARM IS 'TASK=IDMSJSRV'.
LTERM TCPLIST1 PTERM IS TCPLISTI1.

PTERM TCPBLKO1
TYPE IS BULK
REPEAT COUNT IS 20.
LTERM TCPBLKO1 PTERM IS TCPBLKO1.
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SYSTEMO2 sysgen

SYSTEMO2

LINE TCPIP
TYPE IS SOCKET.

PTERM TCPDDS1

TYPE IS DDSTCPIP

TARGET ADDRESS IS DDSNODE1

TARGET PORT IS 3771

IDLE INTERVAL IS 60

NUMBER PERMANENT CONNECTIONS IS 5.
LTERM TCPDDS1 PTERM IS TCPDDS1.

PTERM TCPLIST2

TYPE IS LISTENER

PORT IS 3772

BACKLOG IS 100

TASK IS RHDCNP3J]

MODE IS SYSTEM

PARM IS 'TASK=IDMSJSRV'.
LTERM TCPLIST1 PTERM IS TCPLISTI1.

PTERM TCPBLKO1
TYPE IS BULK
REPEAT COUNT IS 20.
LTERM TCPBLKO1 PTERM IS TCPBLKO1
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Appendix B: VTAM Considerations

This section contains the following topics:

Overview (see page 47)
VTAM Entries (see page 48)
System Generation Entries (see page 49)

Overview

This appendix presents a sample CA IDMS DDS configuration that uses VTAM to connect
two CA IDMS DDS nodes residingin different machines, as shown inthe following
illustration. The configurationin this exampleis a two-domain VTAM network. VTAM
with the Multisystem Networking Facility (MSNF) is runningin each machine.

The followingillustration shows theadditional VTAM entries and CA IDMS system
generation statements needed to runina CA IDMS DDS environment.

OPERATING SYSTEM OPERATING SYSTEM

VTAM1 Z VTAMZ

SYSTEMO1 SYSTEMO2
DATABASE DATABASE
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VTAM Entries

The following VTAM entries are included in the VTAMLST data set for VTAM1.:

APPL MAJOR NODE:

SYSTEMO1 APPL  AUTH=(ACQ,NOPASS, NVPACE,NOTSO, SPO)
DDSNODE1 APPL  AUTH=(NOACQ, NOPASS,NVPACE,NOTSO, SPO) , PARSESS=YES

CDRSC MAJOR NODE:
DDSNODE2 ~ CDRSC ~ CDRM=CDRMO2

The following VTAM entries are included in the VTAMLST data set for VTAM2:

APPL MAJOR NODE:

SYSTEMO2 APPL  AUTH=(ACQ,NOPASS, NVPACE,NOTSO,SPO)
DDSNODE2 APPL  AUTH=(NOACQ,NOPASS, NVPACE,NOTSO, SPO) , PARSESS=YES

CDRSC MAJOR NODE;
DDSNODE1 ~ CDRSC ~ CDRM=CDRMO1
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System Generation Entries

SYSTEMO1 sysgen

SYSTEM 01

LINE VTAMO1
ENABLED

TYPE IS VTAMLIN

APPL ID IS SYSTEMOL...
PTERM. ..

LINE DDSO1

ENABLED
TYPE IS DDS
SOURCE=DDSNODE1.

PTERM PTO1DDS1
TYPE VTAM
BLOCKSIZE 8192
TARGET DDSNODE2
WEIGHT 20.
PTERM PT02DDS1
TYPE VTAM
BLOCKSIZE 8192
TARGET DDSNODEX (NOT SHOWN ABOVE)
WEIGHT 30.

PTERM PTO1BULK
TYPE BULK.

LTERM LTO1BULK
PTERM IS PTO1BULK.

The following examples show the CA IDMS system generation statements required to
define the systems.

Appendix B: VTAM Considerations 49



System Generation Entries

SYSTEMO2 sysgen

SYSTEMO2

LINE VTAMO2
ENABLED

TYPE IS VTAMLIN

APPL ID IS SYSTEMOZ2....
PTERM. ...

LINE DDS02

ENABLED
TYPE IS DDS
SOURCE = DDSNODE2

PTERM PTO1DDS2
TYPE VTAM
BLOCKSIZE 8192
TARGET DDSNODE1
WEIGHT 20.

PTERM PT02DDS2
TYPE VTAM
BLOCKSIZE 8192
TARGET DDSNODEX (NOT SHOWN ABOVE)
WEIGHT 30.

PTERM PT02BULK
TYPE BULK.

LTERM LTO2BULK
PTERM IS PTO2BULK.

Note: VTAM minor node names must be unique throughout the VTAM network.
Therefore, the APPL ID IS parameter on the VTAMLIN LINE statement (used to define the
3270 terminals)and the SOURCE parameter on the DDS LINE statement cannotbe the
same even though these LINE statements participateinthe same CA IDMS system.
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