MQSeries An Introduction to Messaging and Queuing

GC33-0805-01

MQSeries An Introduction to Messaging and Queuing

GC33-0805-01

IBML

Note!

Before using this information and the products it supports, be sure to read the general information under “Notices” on page v.

| Second Edition (June 1995)

| This edition applies to the IBM MQSeries announcement of November 1994.

Order publications through your IBM representative or the IBM branch office serving your locality. Publications are not stocked at the addresses given below.

At the back of this publication is a page titled “Sending your comments to IBM.” If you want to make comments, but the methods described are not available to you, please address your comments to:

IBM United Kingdom Laboratories Limited, Information Development, Mail Point 095, Hursley Park, Winchester, Hampshire, England, SO21 2JN.

When you send information to IBM, you grant IBM a nonexclusive right to use or distribute the information in any way it believes appropriate without incurring any obligation to you.

© Copyright International Business Machines Corporation 1993, 1995. All rights reserved. Note to U.S. Government Users — Documentation related to restricted rights — Use, duplication or disclosure is subject to restrictions set forth in GSA ADP Schedule Contract with IBM Corp.

contents

Contents

Notices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v Trademarks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v

Introducing Messaging and Queuing . . . . . . . . . . . . . . . . . . . . . . . . . vii

Meeting the interoperability challenge . . . . . . . . . . . . . . . . . . . . . . . . 1

How Messaging and Queuing works . . . . . . . . . . . . . . . . . . . . . . . . . 3

Some benefits of Messaging and Queuing . . . . . . . . . . . . . . . . . . . . . . 13

Some Messaging and Queuing examples . . . . . . . . . . . . . . . . . . . . . . 19

Messages and message queues . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

Figures

1. Program A sends a message to program B via Queue 1 . . . . . . . . . 3 2. Two-way communication between programs is optional . . . . . . . . . . 4 3. Either program can be busy or unavailable . . . . . . . . . . . . . . . . . 5 4. A one-to-many relationship between programs . . . . . . . . . . . . . . . 6 5. A many-to-one relationship between programs . . . . . . . . . . . . . . . 7 6. Three basic program-to-program relationships combined . . . . . . . . . 8 7. There are no constraints on application structure . . . . . . . . . . . . . 9 8. Queue managers are “middleware” . . . . . . . . . . . . . . . . . . . . . . 11 9. A technique of interception . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 10. Independently operating but related programs . . . . . . . . . . . . . . . 20 11. One-way message flows for an output-only device . . . . . . . . . . . . . 22 12. Addressing the “batch window” problem . . . . . . . . . . . . . . . . . . . 23 13. Load balancing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 | 14. Syncpoint participation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 contents notices

Notices

References in this publication to IBM products, programs, or services do not imply that IBM intends to make these available in all countries in which IBM operates.

Any reference to an IBM licensed program or other IBM product in this publication is not intended to state or imply that only IBM’s program or other product may be used. Any functionally equivalent program that does not infringe any of IBM’s intellectual property rights may be used instead of the IBM product. Evaluation and verification of operation in conjunction with other products, except those expressly designated by IBM, is the user’s responsibility.

IBM may have patents or pending patent applications covering subject matter in this document. The furnishing of this document does not give you any license to | these patents. You can send license inquiries, in writing, to the IBM Director of | Licensing, 500 Columbus Avenue, Thornwood, New York 10594, U.S.A.

Trademarks

The following terms are trademarks of the IBM Corporation in the United States or other countries or both:

AIX CICS/MVS IBM OS/400 AIX/6000 CICS/VSE MQSeries RISC System/6000 AS/400 DB2 MVS/ESA System/390 CICS ES/9000 OS/2

| The following terms are trademarks of Digital Equipment Corporation:

| Digital VAX VMS

| The following terms are trademarks of Sun Microsystems, Inc.:

| Sun SunOS Solaris

The following terms are trademarks of other companies:

AT&T American Telephone and Telegraph Corporation HP-UX Hewlett-Packard Company SCO Santa Cruz Operation, Inc Tandem Tandem Computers Incorporated UNIX X/Open Company, Limited UnixWare Novell, Inc Windows Microsoft Corporation notices introducing Messaging and Queuing

Introducing Messaging and Queuing

| IBM MQSeries: a

family of products for cross-network communication

| This book introduces the IBM MQSeries products, and the programming style—Messaging and Queuing—that underlies them. Briefly, the MQSeries products enable programs to talk to each other across a network of unlike components—processors, operating systems, subsystems, and communication protocols—using a simple and consistent application programming interface.

Why “Messaging and Queuing”?

Messaging: because programs communicate by sending each other data in messages rather than by calling each other directly.

Queuing: because the messages are placed on queues in storage, so that programs can run independently of each other, at different speeds and times, in different locations, and without having a logical connection between them.

What’s in this book � On pages 1 and 2 there’s a brief discussion of the nature of the problem addressed by the MQSeries products.

� On pages 3 through 12 you can find a description of how Messaging and Queuing works.

� Some of the key benefits of Messaging and Queuing are explored on pages 13 through 17.

� Examples of some of the ways in which the MQSeries products can be used begin on page 19.

� A small amount of technical detail about messages and message queues is provided beginning on page 29.

Who this book is for This book is for anyone who is new to Messaging and Queuing.

introducing Messaging and Queuing meeting the interoperability challenge

Meeting the interoperability challenge

Business applications are made up of related programs

It’s commonplace for a business application to be designed as a group of related programs, each of which handles a single, well-defined component of the whole. Often, the programs that make up a business application run | in a single environment (such as the OS/2 environment) on single or multiple processors. And sometimes they run in multiple, unlike environments.

Related programs are distributed around the network to make better use of resources...

Many businesses go a step further and distribute programs around the data-processing network, rather than run them all on one processor. For | example, a single application could be distributed between an AIX/6000 | environment on a RISC System/6000 processor and an OS/400 environment | on an AS/400 processor.

There are many advantages in this approach, most of which are related to making better use of resources: � It’s often a good idea to put a program near the data it’s processing, so that network traffic is kept to a minimum. (“My database is in Washington, so if I put my customer accounts program in Miami, my network is going to be kept busy just moving data between the two.”)

� Load balancing—rescheduling and relocating the workload to complete | it as efficiently as possible—is another reason for distributing an application. (“My London branch is running at capacity, but I’ve got an underused machine in Rome. Why can’t I just move some of the work to Rome?”)

� Sometimes “rightsizing”—moving an application from one large machine to several smaller machines—is the trigger. (“We’ve installed a midrange processor in each of our branches, so we need to share the workload among them.”)

...but heterogeneous networks make distribution difficult

Of course, when you distribute a single application, whether to unlike environments on a single processor or to different nodes of a network, you must have a way of getting the parts of the application to communicate with each other. This can be challenging enough when the components of the network are from a single vendor, when there are no variations in the operating systems you’re using, when programs are written in a single language, and when there’s a single communication protocol. How much more challenging the problem becomes when the network components are from a variety of vendors, when different operating systems are in use at different nodes of the network, when the programs you’re trying to connect are written in different languages, and when multiple communication protocols are being used. And yet, the interoperability challenge—the challenge of getting programs to communicate across unlike environments—could be the one facing you today.

meeting the interoperability challenge

The composition of a network is likely to remain fluid and unpredictable...

So how do networks become so diverse in the first place? Perhaps, for your company, buying equipment and services from multiple vendors is simply a matter of policy. Or perhaps you have incompatible computer systems after changes to your business: if your company has merged with or acquired another, if it has relocated or restructured in some way, the chances are that you’ve gathered an assortment of network components in the process. Or perhaps you need to connect your applications with those of your business partners—your suppliers, your distributors, even your own customers—so that business procedures can be integrated and data can be shared. As the boundaries between businesses themselves are becoming less distinct, the need to connect computer systems across geographic and organizational boundaries is growing.

...and some resource constraints are appearing

As more and more businesses attempt to associate related programs from unlike environments, some constraints are emerging. In particular: � The time-dependent relationship between two communicating programs can impose artificial requirements: typically, one program is executed while the other waits. Even though they take turns to run, both programs have to be available to maintain the conversation. Increasingly, businesses want to be able to run related programs independently of each other.

� As the use of distributed applications has mushroomed, so too has the | number of communication sessions in a network. Businesses that use | a lot of distribution techniques can find themselves having to support thousands of dedicated network sessions. Such numbers may be manageable while the network is problem-free, even though long startup times are inevitable. But if the network fails, having a large number of sessions can cause performance problems, simply because of the time it can take to restart a part or the whole of the network.

In summary, interoperability is a challenge...

Most businesses have networks of diverse hardware and software. However, related programs in different parts of a network must be able to communicate in a way unaffected by variations in hardware, in operating systems, in programming languages, and in communication protocols. Moreover, businesses need to be able to run related programs independently of each other. And all this needs to be achieved with an overall reduction in the number of sessions on the network.

Complex though the problem may be, it needs a solution that works in the same way—and equally well—between programs on a single processor (in both like and unlike environments) and between programs at different nodes of a varied network.

...that Messaging and Queuing can meet

| MQSeries products provide just such a solution.

2 An Introduction to Messaging and Queuing how Messaging and Queuing works

How Messaging and Queuing works

Programs communicate by putting messages on message queues

Messaging and Queuing enables programs to communicate across a network, without having a private, dedicated, logical connection to link them. And it does this in a way that’s simple, elegant, and proven: programs communicate by putting messages on message queues, and by taking messages from message queues.

Figure 1. Program A sends a message to program B via Queue 1

In Figure 1, programs A and B could be running on the same processor in a single environment, on the same processor in different environments, or on different processors in different environments.

how Messaging and Queuing works

Communication can be one-way or two-way

| Messages can be one-way (from program A to program B, for example), or they can be reciprocated (a message from program A can cause program B to issue a reply message, for example). However, two-way communication isn’t compulsory: if no response is required, none is sent.

Figure 2. Two-way communication between programs is optional. Program A communicates with program B via Queue 1. If program B needs to communicate with program A (whether to reply to a message from program A or for some unrelated reason), it puts a message on Queue 2.

Three characteristics of Messaging and Queuing Three key facts about Messaging and Queuing differentiate it from other communication styles:

1) Communicating programs can run at different times. 2) There are no constraints on application structure. 3) Programs are insulated from network complexities.

Let’s examine each of these characteristics in more detail.

4 An Introduction to Messaging and Queuing

1) Communicating programs can run at different times Programs do not talk to each other directly across the network, but indirectly by putting messages on message queues. And because there is no direct contact between programs, they don’t have to be running at the same time. The target program can be busy at the time a message is put on the appropriate queue. The fact that a message has arrived doesn’t affect the program’s current processing, nor does it mean that it has to deal with that message immediately. In fact, the target program doesn’t have to be running at all at the time the message is put on the queue. The target program can start running three hours or three weeks later, if that suits the business need.

Either program can be busy or unavailable Figure 3. Either program can be busy or unavailable. In this example, program B is

unavailable. The message intended for program B is retained in Queue 1 until the program is available again. (Message queues exist independently of the programs that use them, so both programs could be inactive at the same time; the message on its way from one program to the other is nonetheless retained in Queue 1 until program B is ready for it.) How Messaging and Queuing works

how Messaging and Queuing works

2) There are no constraints on application structure

The one-to-one relationship between communicating programs shown so far, and the message-flow patterns between those programs—from program A to program B, and possibly from program B back to program A—are fairly simple. But the MQSeries products can support application structures and message-flow patterns that are much more complex than this.

There can be a one-to-many relationship between programs...

Figure 4. A one-to-many relationship between programs. In this example, program A distributes work among programs B, C, and D. Message flow could be two-way if necessary, with any of programs B, C, and D sending messages to program A.

In Figure 4, programs B, C, and D could be: � Three copies of a single program that are running concurrently for load-balancing purposes. That is, program A is generating work more quickly than a single instance of the target program could process it.

� Three different programs taking messages from a single queue. For example, program B could be journaling while program C is processing: two activities that are usually performed in sequence are overlapped to do the work more quickly.

6 An Introduction to Messaging and Queuing

how Messaging and Queuing works

... or a many-to-one relationship

Figure 5. A many-to-one relationship between programs. Program E can collect work from programs B, C, and D. Messages can flow from program E back to any of programs B, C, and D if necessary.

In Figure 5, programs B, C, and D could be multiple clients of a single server, program E. However, because there is no direct connection between the server and the clients, the server is able to take messages from the queue either on a first in, first out (FIFO) basis or according to their priority. Thus, if program E (the server) knows that messages from program C, for example, are high priority, it can elect to take those messages ahead of messages from other programs. Without Messaging and Queuing, the client programs in a traditional client-server relationship must be processed in strict rotation.

| Note: Not all products support priority ordering.

How Messaging and Queuing works 7

how Messaging and Queuing works

And the one-to-one, one-to-many, and many-to-one relationships can be combined...

The three basic program relationships—one-to-one, one-to-many, and many-to-one—can be brought together in a single application structure, and message flow between any two programs can be either one-way or two-way.

Figure 6. Three basic program-to-program relationships combined. This application structure incorporates: � A one-to-one relationship (between programs E and F) � A one-to-many relationship (between programs A, B, C, and D) � A many-to-one relationship (between programs B, C, D, and E)

Message flow at any point can be one-way (as between A and B, for example) or two-way (as between C and E, for example).

8 An Introduction to Messaging and Queuing how Messaging and Queuing works

An example of a distributed application shows how To illustrate how the MQSeries products do their work, suppose that you have two programs, one to process customer orders, the other to bill the customer for the goods. For organizational reasons, these programs aren’t | running on the same computer. The Customer Orders program (CO) is | running on a Tandem processor in a branch office in Chicago; the Customer | Billing program (CB) is running on an ES/9000 mainframe at company headquarters in D�sseldorf. At some point, information has to be exchanged between CO and CB, so that a bill can be produced when goods are ordered. Using the interface supplied by the MQSeries products, the programs CO and CB can communicate at any time.

Queue managers ensure that messages reach their target queues

Here’s how it works. Program CO tells program CB about a customer order by putting a message on CB’s message queue (Queue 1). When CB takes the message from Queue 1, it uses the information in the message to produce a bill for the goods. CB might also want to send a response to CO (just an acknowledgement, perhaps, or confirmation that the goods have been charged for). CB would do this by putting a message on CO’s message queue (Queue 2).

The heavy-duty work—moving messages from CO to Queue 1, and from CB to Queue 2—is managed by some “middleware”, the queue managers.

Programs use the Message Queue Interface (MQI)

A program talks directly to its local queue manager (the one on the same processor as the program itself) using the Message Queue Interface (MQI). The MQI is a set of calls that programs use to ask for the services of a queue manager. There are only two basic operations: put a message on a queue (using the MQPUT call), and take a message from a queue (using the MQGET call).

| The MQI and the queue managers are part of MQSeries.

| There is a queue

manager on each processor in the network

As you can see in Figure 8, there’s a queue manager on each of the two processors on which communicating programs are running. In our | example, the queue manager on the Tandem processor could be provided | by the MQSeries for Tandem Guardian product, and that on the ES/9000 | processor by the MQSeries for MVS/ESA product. When communication across a network is required, the queue managers at the different nodes in the network communicate with each other. When communication between programs at a single node is required, it can be handled by a single queue manager. The programs themselves operate in ignorance of the network, and bear no part of the networking burden.

10 An Introduction to Messaging and Queuing how Messaging and Queuing works

Messaging and Queuing shields programs from network complexities

Figure 8. Queue managers are “middleware”. Programs CO and CB invoke the services of queue managers, via the MQI, to move messages across the network to their target queues.

Messaging and Queuing is an established technique...

You might be surprised to learn that Messaging and Queuing is not new. In fact, it’s a mature technique that’s been used in a number of IBM and non-IBM products over many years. What is new about the MQSeries products is that, for the first time, a simple messaging interface (the MQI) is generally available to application programmers on the key industry platforms.

...that is central to the IBM Networking Blueprint...

The IBM Networking Blueprint, published in March 1992, identifies three key communication styles. These are: � Message Queue Interface (MQI) � Common Program Interface for Communications (CPI-C) � Remote Procedure Call (RPC)

MQI, CPI-C, and RPC are companion interfaces: you can use any combination of the three styles between communicating programs.

How Messaging and Queuing works 11

some benefits of Messaging and Queuing

2) To alter or extend the function of an existing application, you can code Messaging and Queuing programs that coexist with existing programs. The old and the new might need to be link-edited, but no other alterations need to be made.

3) You can make selective alterations to a program by replacing existing, communication-related calls with MQI calls. This approach might also require changes to the overall logic of the application, because related programs will now be able to run independently of each other.

4) You can design and write completely new business applications that make full use of the benefits of the MQSeries products.

Some benefits of Messaging and Queuing 17

some benefits of Messaging and Queuing some Messaging and Queuing examples

Some Messaging and Queuing examples

Messaging and Queuing in the “real” world

Here are some examples of the ways in which the MQSeries products can be used in the “real” world. The examples are taken from industries that are widely understood; even if you aren’t working in these industries yourselves, you are almost certainly familiar with their workings. From the chosen examples, you might be tempted to conclude that Messaging and Queuing is only for large enterprises with top-of-the-range processors. Messaging and Queuing can be applied in a vast range of business environments, and is useful in any enterprise, large or small, where there is a need to get programs to talk to each other.

In each of the examples, key points about Messaging and Queuing have been highlighted. However, the following are common to all potential uses of the MQSeries products:

� No Messaging and Queuing program includes communication code. � Network sessions are between MQSeries products at each node of the network, not between the programs themselves. As a result, the network is likely to carry fewer sessions.

� The relative locations of two communicating programs are unimportant. � The MQSeries products accommodate dynamically changing and unpredictable message flows as easily as they accommodate unchanging and predictable message flows.

� Both high volumes of message traffic and high performance can be sustained.

some Messaging and Queuing examples

An example from the insurance business Independently operating but related programs Insurance agents throughout the country ask for insurance quotations using an online, menu-driven system. This system is provided by a traditional client-server application, with client programs (the insurance agents) sending requests for quotations to a central server program. The server does some calculations using data from a central insurance database, then sends a quotation to the requesting agent. Using Messaging and Queuing, the client programs put request messages on a single queue, from which the server program takes them.

Figure 10. Independently operating but related programs. A client-server relationship, with client and server programs running independently of each other.

20 An Introduction to Messaging and Queuing