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Das letzte Mal

Muster des Nachrichtenaustauschs
(Message Exchange Patterns)

I Basis MEPs

I Anfrage/Antwort–Muster
I Einweg–Nachrichten–Muster

(2 x Einweg vs. Anfrage/Antwort)

I komplizierte MPEs

I Anfrage–Rückruf–Muster
I Veröffentlichen/Abbonieren–Muster
I Behandlung von Fehlern

I MEP auf verschiedenen Ebenen
I Ereignisgesteuerte Architektur
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Service–Lebenszyklus

Services
I sind Software–Repräsentationen fachlicher Funktionalität
I unterliegen wie jede Software einem Lebenszyklus
I klassische Phasen des Software–Engineerings

Graphik: SOA in Pratice, N. Josuttis
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11.1.1 Iterative Service Development

Of course, what we’ve learned about software development over the past years also

applies here: in practice, a waterfall-like approach doesn’t work. We make mistakes, we

gain experience, and requirements as well as contexts change over time. Therefore, soft-

ware development usually should be an iterative process, with results from earlier phases

adjusted due to experiences encountered at later stages.

However, there is a special aspect of services to consider: a service is part of a more general

business process. Thus, any modifications of a service’s design or implementation might

impact other systems. For this reason, we must think about when it is appropriate to mod-

ify a service. We’ll begin by looking at the design phase.

The design phase usually produces the specification of the service interface. Ideally this

interface includes the semantics and nonfunctional attributes, and it might be part of one

or more contracts between the service provider and the (initial) service consumer(s).

Therefore, even during the implementation and testing of a service, any changes to its

design may impact other systems (as long as the service implementation is not driven by

portfolio management, which leads to new services being created before concrete require-

ments exist; see Section 7.5.1).

Does this mean that you should never modify a service interface (at least, not after it has

been published and become part of the interface to another system)? No! This would be a

very, very bad move. Don’t fall into the old trap of trying to make perfect designs. You will

fail. Accept that even the design of a service might change. That is, take into account that

interfaces of services under development may need to change, and introduce processes

that make modifications during the design of a service possible (if necessary). When a

work contract implements the consuming system, this contract should take into account

that the service might not yet be solid.

With this in mind, let’s modify our initial service lifecycle diagram so it looks like

Figure 11-2.

F I G U R E 1 1 - 1 . A typical software lifecycle applies to services

Design

Implement

Integrate,
test, QA

Run
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Service–Lebenszyklus: Iterative Service–Entwicklung

Inkrementelle, iterative Service–Entwicklung
I Service ist Teil größerer Geschäftsprozesse
I Änderung des Services hat Auswirkungen auf andere Systeme
I Design: Definition der Schnittstelle

syntaktisch, semantisch, nichtfunktionale Aspekte
I Schnittstellenänderungen als Normallfall akzeptieren
I Schnittstellenänderungen planen (z.B. als Vertragsbestandteil)
I Rückkopplung zwischen Test, Implementierung und Design
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You might wonder how often it happens that service designs change during their imple-

mentation. Of course, the quality of the design has a lot to do with this. The better the

design is, the fewer modifications are typically required. Note, however, that market pres-

sure tends to lead to situations where there is no time for solid design. In addition, even

the best designers make mistakes, and in large systems people who know “everything”

about a topic almost never exist. So, you should expect that modifications of a service

design will be common during its implementation. In my experience, less than 50 percent

of designed interfaces remain stable during the implementation phase.

As a consequence, in one company I know of, service consumers try to convince service

providers to implement their services before the consumers start using those services.

Early implementation experiences can help to identify necessary interface modifications.

However, this approach means that the service is not integrated with a consumer during

the implementation phase. Therefore, some problems are only identified when this phase

is over, which can cause other problems.

11.1.2 Service Identification

Usually, a service is not an end in itself. There should be something that leads to its need and

design. In fact, as we have seen already, services are parts of a more general business pro-

cesses. Thus, a typical scenario that leads to a new service being created is the design of a

(new) business process, also known as business process modeling (see Chapter 7 for details).

However, this is not the only approach for identifying new services. Another approach is

portfolio management, where a department or company introduces new services because

they think it make sense to provide these services (usually expecting that they will be used

later). Of course, this approach has its risks, which I discuss in Section 7.5.1.

New services may also be introduced to meet new requirements for existing services. If a

modification isn’t backward compatible, a new service (or a new service version) is neces-

sary. A new service version is typically considered to be, technically, a new service (see

Section 11.2.1 and Chapter 12 for details).

F I G U R E 1 1 - 2 . A software lifecycle with iterations

Design

Implement

Integrate,
test, QA

Run
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Service–Lebenszyklus: Identifizieren von Services

Identifizen von Services (Entdecken, klassisch: Analyse-Phase)
I Geschäftsprozessmodellierung, Solution–Design
I Portfoliomanagement
I geänderte (neue oder zusätzliche) Anforderungen
I neue Service–Version: neuer Service mit neuem Lebenszyklus
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So, while there are different reasons for introducing new services, it is common for some

sort of procedure to be carried out before the design of a service begins. Usually the phase

before design is called “analysis,” but this doesn’t really fit. I prefer to name the lifecycle

step before design “service identification” or “service discovery” (see Figure 11-3), which

might be part of a solution design (see Sections 7.3 and 8.1.2).

Now, this diagram includes all of the steps taken for a service under development. After

identifying that a (new) service is necessary, we design its interface and contract, implement

it, and perform the usual tasks to verify its quality (you might call this phase integration,

testing, quality assurance, or whatever). Recall that this process is iterative. Tests and inte-

grations might lead to modified implementations, and the design of the service itself may

need to be altered.

In rare cases, service development might even lead to experiences that have an impact on

service identification. That is, it might turn out that a new service is not useful. However,

because this case is relatively rare, I’ve omitted an arrow leading back to service identification.

11.2 Services in Production
After a service is developed, it is typically used. That is, the software gets deployed into a

running system, performing more or less mission-critical business functionality for the

company, enterprise, or universe.

There is an important point to understand here. This is the moment at which the software

that implements a service transitions from being software under development to software

under maintenance. In general, SOA is a concept that combines new software under

development with existing software under maintenance. However, for systems under

maintenance different rules apply. For example, modifications become much more criti-

cal, especially if the systems have different owners. For this reason, we must also look at

how to modify and withdraw services in production.

F I G U R E 1 1 - 3 . Starting the lifecycle with service identification

Design

Implement

Integrate,
test, QA

Run

Identify
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Service–Lebenszyklus: Betrieb

Service geht in Betrieb (in Produktion)
I Einspielen (Deployment) im Laufenden (Produktiv–)System

Änderung eines im Betrieb befindlichen Services
I Schnittstellenänderung, neue Funktionalität:

Verhaltensänderung: neue Service–Version
I Fehlerkorrektur: Bugfix in bestehender Version
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11.2.1 Modifying Services in Production

As soon as a service is in production, it can be used in mission-critical scenarios and busi-

ness processes. That means whenever you modify such a service (whether its interface or

“only” its implementation), you are modifying existing business processes that are in use.

And if this results in broken business processes, you’re in trouble.

For this reason, we should be careful about drawing an arrow back from the run state of

the service lifecycle to previous states. In fact, it is a best practice for services in production

to be stable. Whenever you need to modify the behavior of a service in production, you

should do this by introducing a new service or a new version of the service, which is inde-

pendent from the previous version of the service. Also, as discussed in Chapter 12, it is a

good approach for the new (version of the) service not to have any impact on existing

behavior.

However, there is one common exception to this rule: bug fixes. If you find a bug, you will

usually want to fix it in the existing running service, rather than introducing a new ver-

sion of the service. In other words, the difference between a bug fix and a modification is

that you typically want to apply a fix to existing behavior as soon as possible.

With this in mind, we can extend the service lifecycle as shown in Figure 11-4. When ser-

vices are in a production state (the “run” phase) you can fix bugs, but this should never

have an impact on the design. If a bug fix does impact the design, it is actually a modifica-

tion, which should result in a new service (version) that has its own lifecycle.

F I G U R E 1 1 - 4 . Service lifecycle with bug fixes and modifications

Design

Implement

Integrate,
test, QA

Run

Identify

Bugfix

Change NEW

Design

Implement

Integrate,
test, QA

Run

Identify
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Service–Lebenszyklus: Außerbetriebnahme

Außerbetriebnahme (Withdrawal) von Services
I Außerbetriebnahme für übersichtliche SOA–Landschaft nötig
I alle Abhängigkeiten müssen erkannt und gelöst werden
I Außerbetriebnahme liefert keine neue Funktionalität
I daher typischerweise mit niedriger Priorität verfolgt
I Übergangsphase mit mildem Druck durch Anbieter nötig
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Of course, in practice there is a gray area between a service under development and in

production, as well as between a bug fix and a modification. You might modify a running

service without bringing a new service (version) into production, as long as it is in the

interest of all consuming systems to perform the modification. And, of course, it can be

useful to modify a service that is not yet being used by any consumer. However, you

should decide these things based on a general concept so that all service participants are

aware of the rules, processes, and lifecycles.

N O T E
Introducing a new service (version) as a modification of an existing ser-

vice raises the question of how to deal with service versioning. See

Chapter 12 for a detailed discussion of this topic.

11.2.2 Withdrawing a Service

One state in the service lifecycle is still missing: dead (i.e., withdrawn from production).

This step is shown in Figure 11-5, which illustrates the complete service lifecycle.

Withdrawal is the final step of the service lifecycle. To keep systems maintainable, it is

usually important to prevent the number of services and service versions in use from bal-

looning (especially when versioning policies lead to multiple service versions, as happens

when each modification of a service in production leads to a new service; see Chapter 12).

This means that obsolete services and service versions should be phased out.

However, in large systems and companies, withdrawing services can be problematic. One

issue has to do with resource allocation. Removing existing software is an investment in

the maintainability of a system, but because no immediate business advantage may be

F I G U R E 1 1 - 5 . A complete service lifecycle

Design

Implement

Integrate,
test, QA

Run

Identify

Bugfix

Change NEW

Design

Implement

Integrate,
test, QA

Run

Identify

Withdraw
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Service–Lebenszyklus: Außerbetriebnahme

Möglicher Prozess für die Außerbetriebnahme:
1. Service als veraltet (deprecated) markieren, Alternativen und

Migrationsstrategie anbieten
2. Beobachten, welche Systeme den Service verwenden

(ESB–Protokollierungsmöglichkeit)
3. Nach Übergangszeit: Verhandlung mit Nutzern überAustiegsplan
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Of course, in practice there is a gray area between a service under development and in

production, as well as between a bug fix and a modification. You might modify a running

service without bringing a new service (version) into production, as long as it is in the

interest of all consuming systems to perform the modification. And, of course, it can be

useful to modify a service that is not yet being used by any consumer. However, you

should decide these things based on a general concept so that all service participants are

aware of the rules, processes, and lifecycles.

N O T E
Introducing a new service (version) as a modification of an existing ser-

vice raises the question of how to deal with service versioning. See

Chapter 12 for a detailed discussion of this topic.

11.2.2 Withdrawing a Service

One state in the service lifecycle is still missing: dead (i.e., withdrawn from production).

This step is shown in Figure 11-5, which illustrates the complete service lifecycle.

Withdrawal is the final step of the service lifecycle. To keep systems maintainable, it is

usually important to prevent the number of services and service versions in use from bal-

looning (especially when versioning policies lead to multiple service versions, as happens

when each modification of a service in production leads to a new service; see Chapter 12).

This means that obsolete services and service versions should be phased out.

However, in large systems and companies, withdrawing services can be problematic. One

issue has to do with resource allocation. Removing existing software is an investment in

the maintainability of a system, but because no immediate business advantage may be
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Versionierung: Unterschiedliche Arten

Änderung der Schnittstelle von Services
I Aufgrund sich ändernder Anforderungen für Produktiv–Services

I während der Umsetzung als Designänderung
I Während der Entwicklung handhabbar

(führt nicht zu einer neuen Service–Version)
I Zur Inbetriebnahme muss Schnittstelle stabil sein.

Betrieb von mehreren Versionen eines Services
I innerhalb derselben Laufzeitungebung
⇒ fachlich getriebene Versionierung

I in verschiedene Umgebungen, z.B. in Entwicklung und
Produktion
⇒ Konfigurationsmanagement
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Fachlich getriebene Versionierung

Unterschiedliche Ansätze zur Versionierung

1. Versionierung verstecken

I Für den Nutzer soll sich bei einer neuen Version keine
Änderung ergeben.

I Rückwärtskompatible Änderungen notwendig
I Viele verschiedene Versionen im Einsatz
I Problem: Erkennen der Versionsabhängigkeiten
I Problem: Verschlanken von Services

2. Versionierung explizit sichtbar

I Für jede neue Version gibt es einen neuen Service
I Rückwärtskompatibilität durch Nutzen der alten Services
I Viele verschiedene Versionen im Einsatz
I Problem: Abschaffen von Services
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Triviale Versionierung
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Instead, I’d like to present a trivial versioning approach that has proven to be appropriate

in all projects I have seen so far. Because it keeps things simple, there have to be good rea-

sons not to follow this approach. So, we’ll look at this option first, before briefly exploring

some alternatives.

12.2.1 Trivial Domain-Driven Versioning

My trivial policy for domain-driven versioning is simply not to provide any technical sup-

port for versioning. That is, treat every modification of an existing service as (technically)

a new service.

If you need to modify a service that returns customer data (say,GetCustomerData()), you

simply introduce a new service that incorporates the modification. Of course, you should

make it obvious that this new service is a successor of the other service, which you can easily

do by naming the new service accordingly (e.g., GetCustomerData_2()). To avoid having a

special rule for the first version of a service, you might choose to name the first service

GetCustomerData_1() (see Figure 12-1). With this convention your service names will always

have two parts: one that indicates what the service does and one that specifies the version

number.

Of course, the costs of bringing a new service into existence are usually higher than those of

modifying a service. For this reason, in practice I recommend a slightly relaxed rule for

domain-driven versioning: from the moment a service is used in production, any modifica-

tion that is not simply a bug fix should result in a new service. This rule has two important

consequences:

• During development time any desired modifications can be made, and these modifica-

tions are not considered to result in new versions. Note, however, that from the

moment a service is first used (e.g., in integration tests), the service provider should

inform existing service consumers about any modifications and discuss them with the

consumers (as should always be the case when a contract changes).

F I G U R E 1 2 - 1 . Two consumers calling two different service versions with trivial versioning

ESB

Consumer 1 Consumer 2

Provider
GetCustomerData_1( )                       GetCustomerData_2( )

I Jede fachliche Änderung führt zu einem neuen Service
I Namenskonvention, um Versionen zu unterscheiden
I Service ist bereits in Produktion und nicht mehr in der

Entwicklung/Test/Integration
Änderung wird sonst im Kleinen mit den Nutzern durchgeführt

I Service wird bereits benutzt, d.h. die fachliche Änderung hat
Auswirkungen auf Nutzer

I Fehlerbehebungen führen nicht zu neuen Services

Graphik: SOA in Pratice, N. Josuttis
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Nichttriviale Versionierung

Unterstützung der Infrastruktur für
I transparente Erweiterung von Daten z.B. Hinzufügen eines

Attributs
I Weiterleiten von Aufrufen alter Services auf neue

Implementierungen (eine Art Proxy)

I den Aufruf unterschiedlicher Service–Versionen unter gleichem
Namen

I Konfiguration der Abbildung, welcher Nutzer welchen
Service benutzt
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Versionierung von Datentypen
Beispiel (Adress–Daten)

String street
String zipcode
String city

Erweitern durch:

String postbox

150 C H A P T E R T W E L V E

gets this new attribute:

String postbox

Because older versions of the service use the older address type and newer versions of the

service use the newer address type, two different address types are in use in the same run-

time environment (see Figure 12-2).

The question is how to deal with this fact. In principle, there are three possible options:

• Use different types for typed interfaces.

• Use the same types for typed interfaces.

• Use generic code so that type differences don’t matter.

I will discuss these options now in detail.

12.3.1 Using Different Types for Different Versions of a Data Type

When using different types for different versions of a type, you might be tempted to sim-

ply apply the same rule I suggested in Section 12.2.1 for naming and distinguishing

between the types. However, this situation is more complex, for a few reasons.

The first reason is that modified types lead to other modified types. That is, if a type is used

by another type, the other type also changes. For example, if an address type is used by a

type for lists of addresses, which is part of a type for customer data, which is used by a type

for lists of customer data, a change of the inner address type changes all the other types

(see Figure 12-3). As a consequence, you get many types.

F I G U R E 1 2 - 2 . Two different versions of an address type

F I G U R E 1 2 - 3 . Modifying a versioned address type that is used by other types

S_Address

street:  String
zipcode:  String
city:  String

S_Address

street:  String
zipcode:  String
city:  String
postbox:  String

S_Customer_1

firstname:  String
lastname:  String
address:  S_Address_1

S_Customer_2

firstname:  String
lastname:  String
address:  S_Address_2

S_Address_1 S_Address_2

street:  String
zipcode:  String
city:  String

street:  String
zipcode:  String
city:  String
postbox:  String

I Typisierte Schnittstelle mit unterschiedlichen Datentypen
I Typisierte Schnittstelle mit dem gleichen Datentyp
I Generische Schnittstelle

Graphik: SOA in Pratice, N. Josuttis
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Verschiedene Datentypen für verschieden Versionen

I Änderungen eines Datentyps führt technisch zu neuem Datentyp
I Abhängigkeiten zwischen Typen: Änderungen pflanzen sich fort.
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gets this new attribute:

String postbox

Because older versions of the service use the older address type and newer versions of the

service use the newer address type, two different address types are in use in the same run-

time environment (see Figure 12-2).

The question is how to deal with this fact. In principle, there are three possible options:

• Use different types for typed interfaces.

• Use the same types for typed interfaces.

• Use generic code so that type differences don’t matter.

I will discuss these options now in detail.

12.3.1 Using Different Types for Different Versions of a Data Type

When using different types for different versions of a type, you might be tempted to sim-

ply apply the same rule I suggested in Section 12.2.1 for naming and distinguishing

between the types. However, this situation is more complex, for a few reasons.

The first reason is that modified types lead to other modified types. That is, if a type is used

by another type, the other type also changes. For example, if an address type is used by a

type for lists of addresses, which is part of a type for customer data, which is used by a type

for lists of customer data, a change of the inner address type changes all the other types

(see Figure 12-3). As a consequence, you get many types.

F I G U R E 1 2 - 2 . Two different versions of an address type

F I G U R E 1 2 - 3 . Modifying a versioned address type that is used by other types

S_Address

street:  String
zipcode:  String
city:  String

S_Address

street:  String
zipcode:  String
city:  String
postbox:  String

S_Customer_1

firstname:  String
lastname:  String
address:  S_Address_1

S_Customer_2

firstname:  String
lastname:  String
address:  S_Address_2

S_Address_1 S_Address_2

street:  String
zipcode:  String
city:  String

street:  String
zipcode:  String
city:  String
postbox:  String

I Verschiedene Services werden möglicherweise verschiedene
Versionen der Datentypen verwenden.

I Problem: Zuweisung und Vergleich nicht ohne weiteres möglich
I Anbieter verwaltet verschieden Versionen der Daten
I Nutzer muss für gleiche fachliche Daten verschiedene

Datentypen verwenden. Auch eventuell alte und neue
Datentypen.

Graphik: SOA in Pratice, N. Josuttis
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Versionierung von Datentypen
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The other reason for the increased complexity is that, in effect, services have different data

types for the same kinds of information. In a programming language with type binding,

the result of these type differences is that it is not possible to compare, copy, or assign the

types as a whole; you have to program utility functions that compare, copy, or assign the

different types element by element (ignoring or providing default values for attributes that

are not in both versions of the data type). This has consequences for service providers and

service consumers:

• As a service provider, you have to use different types for the same kind of information.

You might do this by copying and pasting the code that implements the functionality

for different types, by implementing functionality for one type and mapping the data to

other types, or by using generic code (templates).

• As a service consumer, it might happen that you need a new service that uses the new

version of a data type as well as an older service that still uses the old version of the

type. Because these types differ, you will have to map data to deal with the same kind

of information in both services.

The second point in particular has nasty consequences, because service consumers sooner

or later will probably have to deal with different versions of the same type. To help you

understand this problem, consider the following example. Say you have two different

versions of a service that returns customer data. As discussed earlier, the address types are

different: one consumer uses S_Address_1 and the other uses S_Address_2. Now suppose you

have another service, called GetInvoiceData_1( ); this service returns invoice data that

includes customer data, and it also uses the newer address data type. As a result you get

the situation illustrated in Figure 12-4. Note that all these services (including all versions)

are used by some consumer(s).

F I G U R E 1 2 - 4 . Different data types for different services

S_Customer_1

firstname:  String
lastname:  String
address:  S_Address_1

S_Customer_2

firstname:  String
lastname:  String
address:  S_Address_2

S_Address_1 S_Address_2

street:  String
zipcode:  String
city:  String

street:  String
zipcode:  String
city:  String
postbox:  String

GetCustomerData_1( ) GetCustomerData_2( )

GetInvoiceData_1( )

I 2 Versionen des GetCustomerData–Services
I neuer Service GetInvoiceData verwendet neueste Version

der Kundendaten.

Graphik: SOA in Pratice, N. Josuttis
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Versionierung von Datentypen
I Neue Anforderung: GetInvoiceData soll Steuernummer

mitliefern: GetInvoiceData 2 liefert S Customer 3-Daten
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Now say that later an additional requirement is introduced for a consumer that specifies

that the service returning invoice data should also return a tax number as part of the cus-

tomer data. So, you introduce a new service called GetInvoiceData_2( ) that returns a new

data type, S_Customer_3. As a result, you get the situation illustrated in Figure 12-5.

Now, if a new consumer wants to use both services (GetCustomerData() and GetInvoiceData()),

it will find itself in the strange position that two different data types are involved when it uses

the latest versions of the two services. Of course, you can avoid this situation by always

upgrading all services that use a certain data type when the data type changes for one of

the services where it is used, but this leads to a lot of additional service versions.

Note that what is described here is a conceptual problem arising from the fact that you have

to support different versions of APIs with structured data types. There are alternatives,

some of which will be discussed in the following sections: you might not use structured

types, you might not use typed APIs, or you might try to share different versions of a type

inside a process. All of these alternatives have their own drawbacks, though.

12.3.2 Using the Same Type for Different Versions of a Data Type

When the same type is used for different versions of a type, this type must contain all the

attributes of all the versions of the data type. All services will use the same type, but they will

use only those attributes that are specified for them. This policy introduces three problems:

• You have to document which attributes are valid for which service versions. For com-

plex data types or types used in different services, this can become very complicated.

• The data types of older services change over time. This means that these different ver-

sions are not binary compatible. As a result, you have to make sure that all libraries of a

process are compiled with the same version of a data type. Thus, if a data type changes

F I G U R E 1 2 - 5 . New attributes result in even more different data types for different services

S_Customer_1

firstname:  String
lastname:  String
address:  S_Address_1

S_Customer_2

firstname:  String
lastname:  String
address:  S_Address_2

S_Address_1

street:  String
zipcode:  String
city:  String

S_Address_2

street:  String
zipcode:  String
city:  String
postbox:  String

S_Customer_3

firstname:  String
lastname:  String
taxno:  String
address:  S_Address_2

GetCustomerData_1( ) GetCustomerData_2( )

GetInvoiceData_1( ) GetInvoiceData_2( )

I Neuer Nutzer benötigt Kundendaten und Rechnungsdaten
I Benuttzung in jeweils neuester Version
I Muss mit S Customer 2– und S Customer 3–Daten umgehen
I Zuweisung, Vergleich — Mapping im Nutzer nötig
I Aus Nutzersicht kritikwürdig

Graphik: SOA in Pratice, N. Josuttis
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Der gleiche Typ für verschiedene Datentypversionen
I Alle fachlichen Versionen der Datentypen verwenden die selben

technischen Datentypen.
I Enthalten jeweils alle Attribute
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for a new service and you need this new service, you have to recompile all existing

code for all other code that used this data type. If this fails, very nasty runtime misbe-

havior will occur.

• If you validate input data according to your point of view, you have to make sure that

additional attributes do not make your input invalid.

To illustrate, consider again the situation depicted in Figure 12-5. With this approach, the

different service versions would all use the same data types, as shown in Figure 12-6.

However, for GetCustomerData_1( ) the taxno and postbox attributes are ignored, and for

GetCustomerData_2( ) and GetInvoiceData_1( ), the taxno attribute is ignored. This, at least,

must be documented (which is not easy, because when writing the documentation for

GetCustomerData_1( ) you don’t know about future attributes, and when modifying

S_Address, it might not be obvious where it is used).

In addition, if a process uses a library calling GetInvoiceData_1( ) that is compiled for an old

version of the data type and later adds a new library calling GetInvoiceData_2( ) that is

compiled for the new version of the data type, the problem of binary incompatibility

arises. As a result, you might get bugs due to different interpretations of the same mem-

ory, which are one of the worst possible kinds of bugs to deal with.

Only if you can ensure that each consumer uses a consistent set of libraries (for example,

by providing different library names for each consistent release of all service code) might

this policy be appropriate.

F I G U R E 1 2 - 6 . Different services with different versions sharing the same data types

S_Customer

firstname:  String
lastname:  String
taxno:  String
address:  S_Address

S_Address

street:  String
zipcode:  String
city:  String
postbox:  String

GetCustomerData_1( ) GetCustomerData_2( )

GetInvoiceData_1( ) GetInvoiceData_2( )

I Welche Attribute sind bei welchen Aufruf gültig?
⇒ Dokumentation notwendig (potentiell kompliziert)

I Technische Datentypen wachsen
I keine Binärkompatibilität
⇒ Bibliotheksversionen müssen passen

I Validierung der Daten muss richtige Attribute berücksichtigen.

Graphik: SOA in Pratice, N. Josuttis
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Generische Datentypen

I Ein generischer Datentyp zur Darstellung aller fachlichen Daten
I z.B. Key-Value-Paare oder XML
I dynamische Verarbeitung der Daten zur Laufzeit

Beispiel (statische Datentypen)

S_Customer_1 custData;
S_Address_1 address;
String street;
input.setCustomerID(id);
custData = serviceAPI.getCustomerData_1(input);
address = custData.getAddress();
street = address.getStreet();

Beispiel (generische Datentypen)

Data custData, address;
String street;
input.setValue("customerID",id);
custData = serviceAPI.getCustomerData_1(input);
address = custData.getValue("address");
street = address.getValueAsString("street");
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Konfigurationsmanagement-getriebene Versionierung
von Services

I Verschiedene Versionen eines Services befinden sich in
unterschiedlichen Phasen des Service–Lebenszyklus
Produktion — Integration — Test — Entwicklung

I Anforderung: Bereitstellung zusammengehöriger Artefakte
I Verwaltung bei Dateien durch Werkzeug zur Versionskontrolle

(CVS, ClearCase, Subversion, ...)

I Spezielle Mechanismen notwendig, wenn Artefakte keine
Dateien sind:

I Versionierung in der Datenbank
I organisatorische Regelungen
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Service–Lebenszyklus

Versionierung
Fachlich getriebene Versionierung
Versionierung von Datentypen
Konfigurationsmanagement

Ausblick

I Fragen?
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SOA — behandelte Themen

Behandelte SOA–Themen
I Services
I Lose Kopplung
I Enterprise–Service–Bus
I Service–Klassifizierung
I Geschäftsprozessmanagement
I BPEL
I Organisatorische Aspeke
I Muster des Nachrichtenaustauschs
I Service–Lebenszyklus
I Versionierung
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Offene SOA–Themen

I Performance
I Sicherheit
I Web-Services
I konkrete Service–Entwicklung
I konkrete Infrastrukturen
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