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Muster des Nachrichtenaustauschs

Message–Exchange Patterns (MEPs)
I Beschreibung und Kategorisierung unterschiedliche Arten des

Nachrichtenaustauschs in verteilten Systemen
I Wie und wann werden die einzelnen Portionen der Daten

(Nachrichten) übertragen?
I Generelles Konzept zur Beschreibung der Kommunikation
I Welche Muster sind für Serviceorientierte Architekturen wichtig?
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124 C H A P T E R T E N

Note that MEPs are general concepts to describe communications between different sys-

tems (or nodes). Discussing all the aspects of messaging and message styles could easily fill

a book (see, e.g., [HohpeWoolf04]). Because of space constraints, I will concentrate here

on MEPs in the context of SOA. When useful, I will use SOA terms such as “provider” and

“consumer” instead of general message terms such as “sender” and “receiver.”

10.2 Basic MEPs
There are different approaches to categorizing MEPs. I’ll start with two basic patterns and

then explain some others based on these patterns.

10.2.1 Request/Response

Probably the most important pattern for SOA is request/response (sometimes also called

request/reply). In this pattern, the consumer sends a request message to the service pro-

vider and waits for the provider to send a response message (see Figure 10-1). The

response message might contain requested data and/or a confirmation of successful pro-

cessing of the request.

From a consumer’s point of view, such a service call is like a remote procedure call (RPC).

That is, the consumer is blocked until the response arrives. You can think of this like a tele-

phone conversation, where you ask a question and wait for the answer before continuing.

Exchanging messages according to this pattern has a big advantage: it makes code pretty

simple. A service call is handled like any other function or procedure call. When you need

some information or need something to be done, you make your request, wait for the

answer or confirmation, and then continue with your work, knowing that the problem

has been solved.

The drawback of this pattern is that you cannot do anything else while you are waiting for

the response. This typically means either that you need a fast response or that running

time doesn’t matter. In practice, a provider processing such a request should usually be

available and able to send a response in a reasonable amount of time.

F I G U R E 1 0 - 1 . Request/response message exchange pattern

Consumer ESB Provider

Send request
Route request Process

request

Send response
Route response

I (synchronous) Request/Reponse–Pattern
I Nutzer (Consumer) und Anbieter (Provider)
I Nutzer sendet Anfrage–Nachricht (Request–Message)
I Antwort–Nachricht enthält Bestätigung bzw. Antwort–Daten
I Nutzersicht: Wie (Remote) Procedure Call (RPC), Nutzer

I ruft Dienst mit Daten (Parametern) auf.
I wartet auf Antwort, um sie sofort weiterzuverarbeiten.

I synchron vs. asynchron

Graphik: SOA in Pratice, N. Josuttis
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Note that MEPs are general concepts to describe communications between different sys-

tems (or nodes). Discussing all the aspects of messaging and message styles could easily fill

a book (see, e.g., [HohpeWoolf04]). Because of space constraints, I will concentrate here

on MEPs in the context of SOA. When useful, I will use SOA terms such as “provider” and

“consumer” instead of general message terms such as “sender” and “receiver.”

10.2 Basic MEPs
There are different approaches to categorizing MEPs. I’ll start with two basic patterns and

then explain some others based on these patterns.

10.2.1 Request/Response

Probably the most important pattern for SOA is request/response (sometimes also called

request/reply). In this pattern, the consumer sends a request message to the service pro-

vider and waits for the provider to send a response message (see Figure 10-1). The

response message might contain requested data and/or a confirmation of successful pro-

cessing of the request.

From a consumer’s point of view, such a service call is like a remote procedure call (RPC).

That is, the consumer is blocked until the response arrives. You can think of this like a tele-

phone conversation, where you ask a question and wait for the answer before continuing.

Exchanging messages according to this pattern has a big advantage: it makes code pretty

simple. A service call is handled like any other function or procedure call. When you need

some information or need something to be done, you make your request, wait for the

answer or confirmation, and then continue with your work, knowing that the problem

has been solved.

The drawback of this pattern is that you cannot do anything else while you are waiting for

the response. This typically means either that you need a fast response or that running

time doesn’t matter. In practice, a provider processing such a request should usually be

available and able to send a response in a reasonable amount of time.

F I G U R E 1 0 - 1 . Request/response message exchange pattern

Consumer ESB Provider

Send request
Route request Process

request

Send response
Route response

I Vorteil
I Programmcode einfach (wie Prozedur/Methodenaufruf)
I warten auf Antwort, um sie sofort weiterzuverarbeiten.

I Nachteil
I Es muss auf die Antwortnachricht gewartet werden
I Oft währenddessen nichts Sinnvolles zu tun.
I Nutzer und Anbieter müssen beide verfügbar sein.

I Geeignet nur bei schnellen Antworten (Warten nicht bedeutend)

Graphik: SOA in Pratice, N. Josuttis
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If the provider is not available or something goes wrong, the consumer might never get

the response and end up waiting forever in a blocked state. Of course, you can introduce

timers to start some exception handling if a response does not arrive in a given amount of

time, but conceptually you can consider this to be an extended and more complicated

MEP based on the fundamental request/response pattern. (For more on this issue, see

Section 10.5 later in this chapter.)

Note that you might also arrange to do something else while waiting for the response. For

this reason, sometimes people differentiate between blocking and nonblocking request/

response patterns (sometimes also called synchronous and asynchronous request/response pat-

terns). Again, you can consider the latter to be another, slightly more complicated MEP,

which is typically called the request/callback pattern (see Section 10.3.1 later in this chapter).

10.2.2 One-Way

If you don’t need a response, there is an alternative that’s even simpler from a consumer’s

point of view: send a message, and you’re done. This one-way pattern is often also called

“fire and forget” (see Figure 10-2).

You might wonder why I didn’t introduce this pattern first, because it looks like the sim-

plest and most fundamental one. In addition, you might argue that the request/response

pattern is just a composition of two one-way messages. However, this is not necessarily

the case, for two reasons:

• From a consumer’s point of view, a combination of two one-way messages would lead

to an asynchronous or nonblocking request/response (or request/callback) pattern,

because the client is not blocked between the time when it sends the initial request and

the time when the response arrives (see Section 10.3.1).

• From an infrastructure’s (ESB’s) point of view, sending two one-way messages would

require the sender of the first request (i.e., the service consumer) to be able to receive

the second one-way request (which logically is the service provider’s response). That

means the consumer has to be able to be a provider (i.e., it must be addressable and

able to process incoming messages).

The next section explains this in more detail.

F I G U R E 1 0 - 2 . One-way message exchange pattern

Consumer ESB Provider

Send request
Route request Process

request

I Beim Service–Aufruf wird keine Antwort/Bestätigung benötigt.
I Nutzer verschickt Nachricht und fährt fort.
I Keine sofortige oder spätere Antwort erwartet
I Fire and Forget

In welchem Verhältnis stehen Anfrage/Antwort–Paare zu zweimaligen
Einweg–Nachrichten?

I Nutzer: 2x Einweg wirkt wie asynchrones Anfrage/Antwort–Paar
I Infrastruktur: Sender der 1. Einweg–Nachricht muss zum

Empfänger der 2. Einweg–Nachricht werden.

Graphik: SOA in Pratice, N. Josuttis
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10.2.3 Request/Response Versus Two One-Way Messages

Say you’ve designed a business process in which system A sends a request to system B that

necessitates a response from system B to system A. This response might or might not be

required to be sent to the process/thread of the original consumer.

If the consumer process (which might be a frontend, a batch application, or a service itself)

needs the response for its further processing, it is important that the response is delivered

to the specific process instance that performed the initial request (see Figure 10-3).

For example, a CRM service might need to know about a customer’s actual payment

behavior to determine whether to allow a certain contract option. For this, it calls a service

of the billing system. But it needs the response in order to continue to perform the initial

service, so it is important that the response is routed to the original CRM service instance.

In this case, the consumer must block and wait for the reply.

If, on the other hand, system A needs the response to the request but the specific initial

consumer can continue to do its work without getting the response, it is not important

that the response be delivered to the process instance that performed the initial request.

Instead, you can consider the response message to be another service request back to the

system that initiated the first request (see Figure 10-4). In other words, you can use two

one-way messages.

F I G U R E 1 0 - 3 . Two systems connected with a request/response pattern

F I G U R E 1 0 - 4 . Two systems connected with two one-way patterns

Service

Backend A

1

4

Service

Backend B

3

2

Service

Backend A

1

5

Service

Backend B

3

2Service

4

I Synchrone Anfrage/Antwort stellt Antwort der selben Instanz zu.

1. Nutzer wird selbst beauftragt (z. B. Bestellung durchführen)

2a. Nutzer sendet Anfrage–Nachricht an Anbieter
(z. B. prüfen der Kreditwürdigkeit)
Nutzer benötigt Ergebnis für weitere Bearbeitung.

3. Anbieter ermittelt Resultat.

2b. (synchrone) Antwort wird der Anfrage genau zugeordnet.

4. Nutzer fährt mit seiner Bearbeitung fort.

Graphik: SOA in Pratice, N. Josuttis
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10.2.3 Request/Response Versus Two One-Way Messages

Say you’ve designed a business process in which system A sends a request to system B that

necessitates a response from system B to system A. This response might or might not be

required to be sent to the process/thread of the original consumer.

If the consumer process (which might be a frontend, a batch application, or a service itself)

needs the response for its further processing, it is important that the response is delivered

to the specific process instance that performed the initial request (see Figure 10-3).

For example, a CRM service might need to know about a customer’s actual payment

behavior to determine whether to allow a certain contract option. For this, it calls a service

of the billing system. But it needs the response in order to continue to perform the initial

service, so it is important that the response is routed to the original CRM service instance.

In this case, the consumer must block and wait for the reply.

If, on the other hand, system A needs the response to the request but the specific initial

consumer can continue to do its work without getting the response, it is not important

that the response be delivered to the process instance that performed the initial request.

Instead, you can consider the response message to be another service request back to the

system that initiated the first request (see Figure 10-4). In other words, you can use two

one-way messages.

F I G U R E 1 0 - 3 . Two systems connected with a request/response pattern

F I G U R E 1 0 - 4 . Two systems connected with two one-way patterns

Service

Backend A

1

4

Service

Backend B

3

2

Service

Backend A

1

5

Service

Backend B

3

2Service

4

I Die zweite Einweg–Nachricht kann an andere Instanz gehen

1. Nutzer wird selbst beauftragt (z. B. Bestellung durchführen)
2. Nutzer sendet 1. Einweg–Nachricht an Anbieter (z. B. Rechnung

drucken), Nutzer hat keinen Bedarf an (sofortigem) Ergebnis und
fährt mit seiner Bearbeitung fort.

3. Anbieter ermittelt Resultat.
4. 2. Einweg–Nachricht geht an andere Instanz (im Bestellsystem)

Nachricht kann dem Vorgang zugeordnet werden
5. Ergebnis wird im Vorgang nachgetragen

Graphik: SOA in Pratice, N. Josuttis
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Anfrage/Rückruf–Muster
I nichtblockierende oder asynchrone Anfrage/Antwort
I Request/Callback
I Nutzer wartet nicht auf Antwort sondern
I fährt mit der Bearbeitung fort (z.B. in zusätzlichem Thread)
I Nutzer gibt bei der Anfrage eine Callback–Funktion an, an die

die Antwort gesendet werden soll.
I Zusätzlich zu lösende Fragen:

I Reihenfolge der Antworten bei mehreren
gleichzeitigen Anfragen
Wie kann eine Zuordnung der Antworten zu den Anfragen
erfolgen? (Correlation–IDs)

I Existenz des Anfrage–Kontexts
Kontext aus dem die Anfrage gesendet wurde, muss
erhalten bleiben oder wieder hergestellt werden, damit
Antwort sinnvoll weiterbearbeitet werden kann.

I Umgang mit nicht eintreffenden Antworten
Es muss festgestellt werden, wenn Antworten nicht
eintreffen und passend darauf reagiert werden.

I höhere Aufwand aber losere Kopplung
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Veröffentlichen/Abonnieren–Muster
I Publish/Subscribe–Pattern (auch Observer–Pattern)
I Benachrichtigung von interessierten Teilnehmern (Beobachtern)

über Ereignisse im System (Notifications)
I Bestimmung der Beobachter:

I Nutzer registrieren sich (zur Laufzeit) für (eine bestimmte
Art) von Ereignissen.

I Häufig im SOA–Umfeld: Zur Modellierungszeit des
Geschäftsprozesses wird festgelegt, wer welche
Benachrichtigungen bekommen soll. Zur Laufzeit steht das
dann bereits fest und wird häufig nicht mehr geändert.

I Zur Benachrichtigung werden Einweg–Nachrichten verschickt.
I Kommunikations–Initiative geht vom Anbieter aus (anders als

bei Anfrage/Antwort).
I mögliche Kommunikationsstrukturen:

I Zentraler Versand von Benachrichtigungen über einen
Benachrichtigungsdienst (Notification–Service)
oder im ESB (in einem Event–Manager)

I direkter Versand von Benachrichtigungen von einem
Anbieter an seine Beobachter
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• The service provider is unavailable and therefore cannot receive the message.

• The transport layer for the messages might not be reliable. That is, messages might get

lost over the network.

Dealing with these situations can make message exchange patterns a lot more complicated.

10.4.1 Fault Messages

If the service provider (or any other process receiving messages and sending responses)

detects an error, instead of sending back the usual response message, it will send back a

fault message (see Figure 10-6). Usually, you can define special attributes for these fault

messages.

Whether and how faults are handled in special cases has to do with the protocol you use.

For example, Web Services allow you to specify and deal with special fault messages that

are returned by providers in the event that (expected and modeled) errors occur.

10.4.2 Technical Errors

If there is a technical problem that prevents a message from being delivered, the sender must

be notified. However, this is more complicated than it sounds. Consider a simple one-way

message. If the sender sends a message without expecting any confirmation, at the end of the

pattern the consumer has no guarantee that the message was delivered. If the receiver sends

a confirmation and the consumer gets it, the initial sender knows that the initial message was

delivered successfully. However, the initial receiver does not know that the initial sender has

this knowledge. Only if the initial sender confirms the initial receiver’s confirmation and all

messages are delivered will both parties know that the initial message was delivered and that

the other knows that it was.

For this reason, a message exchange that is reliable from both points of view must involve

a double confirmation (see Figure 10-7).

F I G U R E 1 0 - 6 . Request/response with optional fault

Consumer ESB Provider

Send request
Route request Process

request

Send response
or faultRoute response

or fault

Mögliche Fehlerbilder:
I Anbieter stellt einen Fehler fest und sendet Fehlermeldung

anstatt einer regulären Antwort (führt im Nutzer eventuell zu
einer Exception).

I Anbieter oder Nutzer sind nicht verfügbar: keine (rechtzeitige)
Annahme/Verarbeitung

I Nachrichten gehen verloren (evtl. weil die Transportschicht der
Infrastruktur unzuverlässig ist).

Graphik: SOA in Pratice, N. Josuttis
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• The service provider is unavailable and therefore cannot receive the message.

• The transport layer for the messages might not be reliable. That is, messages might get

lost over the network.

Dealing with these situations can make message exchange patterns a lot more complicated.

10.4.1 Fault Messages

If the service provider (or any other process receiving messages and sending responses)

detects an error, instead of sending back the usual response message, it will send back a

fault message (see Figure 10-6). Usually, you can define special attributes for these fault

messages.

Whether and how faults are handled in special cases has to do with the protocol you use.

For example, Web Services allow you to specify and deal with special fault messages that

are returned by providers in the event that (expected and modeled) errors occur.

10.4.2 Technical Errors

If there is a technical problem that prevents a message from being delivered, the sender must

be notified. However, this is more complicated than it sounds. Consider a simple one-way

message. If the sender sends a message without expecting any confirmation, at the end of the

pattern the consumer has no guarantee that the message was delivered. If the receiver sends

a confirmation and the consumer gets it, the initial sender knows that the initial message was

delivered successfully. However, the initial receiver does not know that the initial sender has

this knowledge. Only if the initial sender confirms the initial receiver’s confirmation and all

messages are delivered will both parties know that the initial message was delivered and that

the other knows that it was.

For this reason, a message exchange that is reliable from both points of view must involve

a double confirmation (see Figure 10-7).

F I G U R E 1 0 - 6 . Request/response with optional fault

Consumer ESB Provider

Send request
Route request Process

request

Send response
or faultRoute response

or fault

Fehlernachrichten (für vom Anbieter erkannte Fehler)
I Vorhandensein und Art von Fehlernachrichten ist abhängig vom

verwendeten Kommunikationsprotokoll.
I Gegebenfalls lassen sich zu einer Fehlernachricht weitere

Attribute festlegen, die den Fehler weiter beschreiben.
I Web–Services erlauben die Beschreibung von Input–, Output–

und Fault–Messages.
I Abbildung der Fehlernachrichten auf Programmiersprach–Fehler

(z.B. Exceptions) ist abhängig von der Infrastruktur.

Graphik: SOA in Pratice, N. Josuttis
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With synchronous communications, these kinds of checks are usually part of the infra-

structure. That is, the sender of a (request or response) message should get an appropriate

exception if the message could not be delivered successfully (provided that the underlying

transport layer doesn’t try and/or wait forever).

With asynchronous communication, things can become more complicated. One typical

approach is to persistently store all outgoing messages in a message queue, which tries to

deliver them at set intervals. In this case, a confirmation may be sent indicating that the

messages are reliably on their way. The only question is what happens when a message

begins to “molder” in the message queue: you might throw it away, or send an exception

to a more general monitoring system. You might expect that in this case the queue also

informs the initial consumer, but note that that connection is gone, and in general service

consumers are not able to serve as service providers.

Another typical way of dealing with these situations is to retry sending the message until a

corresponding response arrives. Note, however, that for this you need idempotent services

(see Section 3.3.5). That is, you need to be sure that resending the message will not have

unintended consequences. If, for example, you’re sending a message that adds a certain

amount of money to a bank account, you want to make sure that if the message has to be

resent, the effect takes place only once. If you don’t get a response to such a message, you

won’t know whether it was the request or the response that failed. That is, the provider

might or might not have processed the service call already.

N O T E
See Section 15.2 for details on how to make services idempotent.

10.5 Dealing with Different MEP Layers
Message exchange patterns always depend on the characteristics of the transport layer or

protocol they use. But one layer above or below, things might look totally different. For

example, you can provide asynchronous message exchange patterns on synchronous pro-

tocols, and vice versa.

F I G U R E 1 0 - 7 . Robust one-way message exchange

Consumer Provider

Send request

Process
request

Confirms reception of request

Confirms reception of confirmation

Technische Fehler (keine Fehler in der Applikationslogik)

I Fehlerfreies Zustellen von Nachrichten muss sichergestellt sein,
oder fehlerhaftes erkannt werden.

I Doppelte Bestätigung (Double Confirmation):
I Ziel: Beide Teilnehmer haben gemeinsames Verständnis über

die Kommunikation
I Anfrage kann verloren gehen.
I Bestätigung kann verloren gehen.
I Bestätigung der Bestätigung kann verloren gehen.
I Nur wenn alle 3 Nachrichten erfolgreich zugestellt werden, sind

beide Partner sicher, dass die Kommunikation erfolgreich war.
Graphik: SOA in Pratice, N. Josuttis
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With synchronous communications, these kinds of checks are usually part of the infra-

structure. That is, the sender of a (request or response) message should get an appropriate

exception if the message could not be delivered successfully (provided that the underlying

transport layer doesn’t try and/or wait forever).

With asynchronous communication, things can become more complicated. One typical

approach is to persistently store all outgoing messages in a message queue, which tries to

deliver them at set intervals. In this case, a confirmation may be sent indicating that the

messages are reliably on their way. The only question is what happens when a message

begins to “molder” in the message queue: you might throw it away, or send an exception

to a more general monitoring system. You might expect that in this case the queue also

informs the initial consumer, but note that that connection is gone, and in general service

consumers are not able to serve as service providers.

Another typical way of dealing with these situations is to retry sending the message until a

corresponding response arrives. Note, however, that for this you need idempotent services

(see Section 3.3.5). That is, you need to be sure that resending the message will not have

unintended consequences. If, for example, you’re sending a message that adds a certain

amount of money to a bank account, you want to make sure that if the message has to be

resent, the effect takes place only once. If you don’t get a response to such a message, you

won’t know whether it was the request or the response that failed. That is, the provider

might or might not have processed the service call already.

N O T E
See Section 15.2 for details on how to make services idempotent.

10.5 Dealing with Different MEP Layers
Message exchange patterns always depend on the characteristics of the transport layer or

protocol they use. But one layer above or below, things might look totally different. For

example, you can provide asynchronous message exchange patterns on synchronous pro-

tocols, and vice versa.

F I G U R E 1 0 - 7 . Robust one-way message exchange

Consumer Provider

Send request

Process
request

Confirms reception of request

Confirms reception of confirmation

Technische Fehler (keine Fehler in der Applikationslogik)

I synchrone Kommunikation: Behandlung oft auf Protokoll–Ebene
I Schwierigere Behandlung bei asynchroner Kommunikation:
I Warteschlangen/Puffer für Nachrichten (Message–Queues) oft

auch persistent sorgen für sicheres Zustellen der Nachrichten.
I Maximalzeiten für die Zustellung, Behandlung unzustellbarere

Nachrichten? Fehlerarbeitsplatz oder verwerfen?
I Der Ursprüngliche Absender ist eventuell gar nicht mehr

verfügbar, wenn der Zustellungsfehler erkannt wird
I oder er hat eventuell dafür gar keine Schnittstelle.
I Wiederholung der Zustellung (retries) — Idempotenz
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MEPs auf unterschiedlichen Ebenen
Die einzusetzenden Nachrichtenaustausch–Muster hängen von den
Eigenschaften der verwendeten Protokoll– und Transport–Ebene ab.

132 C H A P T E R T E N

To illustrate, let’s look again at the example discussed in the previous section about deal-

ing with unreliable protocols. Even if your transport layer is not reliable, you still can

provide an API with a reliable interface (see Figure 10-8).

In this figure, the consumer calls a service. The corresponding API blocks until it receives

the response (or an exception). Underneath this API, however, the code is more compli-

cated, because the protocol used is not reliable. In this figure, for example, the first request

message sent to the provider gets lost. So, after a timeout, the low-level API of the

consumer performs a retry. This message is routed successfully to the service provider.

Unfortunately, this time the response gets lost, so the consumer performs another retry.

This attempt succeeds, and the requested data is finally returned to the consumer.

In this example, the consumer uses an API for a synchronous request/response MEP,

while the low-level protocol is a sequence of request/callback MEPs (the consumer code

processes the first successfully delivered response). Note that the protocol itself can also

use other MEPs, such as one-way messages, to handle the communication internally.

From a SOA point of view, the interesting issue is which MEPs the protocol supports and

which MEPs the APIs support. If the ESB is protocol-driven, the consumers might be

responsible for programming aspects such as retries. If the ESB is API-driven, however,

F I G U R E 1 0 - 8 . Reliable service call on top of an unreliable protocol

Consumer
Business layer

Consumer
Protocol layer ESB

Call service

Provider

Gets lost

Process
request

Send request

Send 1st retry
Route 1st retry

Response of 1st retryGets lost

Process
request

Send 2nd retry
Route 2nd retry

Response of 2nd retryResponse of 2nd retry
Return result

I Beispiel: Wie kann man sichere Zustellung von Nachrichten
realisieren, wenn das Protokoll unzuverlässig ist?

I Behandlung von Retries im Nutzer (Kommunkationsebene)
I Welche MEPs unterstützt das Protokoll?
I Welche MEPs unterstützen die verwendeten APIs?
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MEPs auf unterschiedlichen Ebenen
Problem: Retry bei zu später Antwort
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the infrastructure team is responsible for providing APIs for different MEPs. In this case,

the SOA infrastructure might provide the ability to specify the number of retries and the

timeout period between retries. (See Section 5.3.3 for further details on the distinction of

protocol-driven versus API-driven ESBs.)

Of course, things can become even more complicated. For example, a retry might be sent

because the response took too long to arrive, not because either the request or the

response was lost. In this case, the consumer will have to deal with multiple responses.

Figure 10-9 illustrates this scenario. Here, the first request message got lost, so a retry was

sent. The retry was successful, but because the result took too long to arrive, a second

retry message was sent. This message was processed by another thread of the service pro-

vider. As a result, the consumer ended up with two responses (which might not even have

arrived in the expected order).

Again, idempotency is a major concern in this scenario. If messages get lost either before

or after a service provider has processed them, the consumer, who does not receive the

anticipated response, has no way of knowing whether the operation took place. A retry

might therefore cause the effect to occur a second time, which can be disastrous if the

result is not the same as when processing the request only once. For example, if a request

creates something new, that object will be created twice; likewise, if a service call adds

$100 to an account, a total of $200 may be added instead. (See Section 15.2 for a discus-

sion of this topic.)

F I G U R E 1 0 - 9 . Dealing with unreliability and late responses

Consumer
Business layer

Consumer
Protocol layer ESB

Call service

Provider
Thread A

Gets lost

Process
request

Send request

1st retry
1st retry to thread A

Response of 1st retry

2nd retry
2nd retry to thread B

Response of 2nd retryResponse of 2nd retry
Return result

Provider
Thread B

Process
request

Response of 1st retry
(comes too late)

I erste Anfrage geht verloren
I Antwort auf erstes Retry kommt zu spät
I zweites Retry wird initiiert
I Nutzer erhält zwei Antworten
I Wie geht man mit der zweiten Antwort um?
I Variation der Idempotenz–Frage

hier mehrere Antworten, die beim Nutzer eintreffen
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Ereignisgesteuerte Architektur
Neuer Architekturstil:
Ereignisgesteuerte Architektur (Event–Driven Architecture, EDA)

I Einweg–Nachrichten und Benachrichtigungen werden als
Ereignisse aufgefasst.

I informieren über Zustandsänderungen
I lösen passende Reaktion bei interessierten Komponenten aus

I Ist EDA eine spezielle Form von SOA?
I oder eine Erweiterung/Verbesserung von SOA?
I oder grundlegend verschieden von SOA?
I SOA 2.0, Advanced SOA

I Unterschiede in der Art der Ereignisse

I Ereignis informiert, dass sich Daten geändert haben.
I Ereignis enthält Details darüber was sich im einzelnen

geändert hat.
I In der Praxis wird man einzelne Aspekte ereignisorientiert lösen.
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Ereignisgesteuerte Architektur
Sollen die Nutzer (Empfänger der Ereignisse) dem Anbieter (Sender
der Ereignisse) bekannt sein?
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As with SOA, there are different definitions of EDA. Some, for example, do not require

the event publishers to know the event consumers. In these scenarios the event consum-

ers subscribe to an intermediary event manager, to which event producers publish the

events. This could be handled as part of the ESB.

This decoupling is one reason why EDA is sometimes considered to have a looser coupling

than SOA. However, as usual, you pay a price for loose coupling (see Chapter 4). In this

case, the provider doesn’t know the dependencies. From a resources point of view, this is

not a problem because it makes no difference to a provider how many different consumers

receive the notifications (unlike with services, where it matters how many different con-

sumers send service requests to the provider). When you want to modify or withdraw

events, however, not knowing dependencies might become an issue (unless the provider

can get this information from the infrastructure). In fact, not knowing dependencies often

results in systems no longer being maintainable.

Interestingly, the resulting process model of an EDA might be different from (or a special

case of) the process model of SOA. Instead of composing basic services into composed ser-

vices or process services, you get something that can be called a “business process chain,”

or just a “process chain” (see Figure 10-10). Like a supply chain, a business process is

organized in such a way that each system plays a certain role and marks the end of its pro-

cessing as an event so that consecutive processing can follow.

It’s like choreography (see Section 7.6): there is no central control. Instead, the process

chain is a sequence of (parallel) processings triggered by events. As with choreography,

there are advantages and drawbacks. The good thing is that there is no need for a central

F I G U R E 1 0 - 1 0 . A process chain

Backend

Service Service

Backend

Service Service

Backend

Service Service

Backend

Service Service

1

2

Event Manager/ESB

3a 3b 4

I Nein (die Nutzer sind den Anbietern unbekannt)
I Nutzer melden sich bei einem Ereignis–Manager

(Event–Manager) an.
I führt zu loserer Kopplung
I Problem: Anbieter kennt seine Abhängigkeiten nicht mehr
⇒ Führt leicht zu unänderbaren Systemen

I Ja (die Nutzer sind den Anbietern bekannt)
I engere Koppplung, aber explizite Abhängigkeiten

I EDA–Prozessmodell: Geschäftsprozessketten (Choreographie)
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Zusammenfassung

Message Exchange Patterns
Basis MEPs
komplizierte MEPs
Unzuverlässige Protokolle und Fehler
MEPs auf unterschiedlichen Ebenen
Ereignisgesteuerte Architektur

I Fragen?

I nächste Woche: Service Lebenszyklus
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