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About SOMF Logical Design of Service Relationship

The logical design of service relationshifpessedon message exchange routes between service
consumers and service providers. Namelyntlessage pathestablished to carry information

and executeransactions drive the association between services and their corresponding
consumersTherefore, think about service relationship as a model for delivering and routing data
by using messages between a service and a related consumer. Conceptual associations or any
other businessffiliations between a service and a consumeimapartant; howeveherethe

focus ismerelyon the technical requirements that drivedlesign ofmessage roirig and

delivery.

What is a service?

Before we explain how to associate services and their corresponding conseinsdefine a
service according tS§OMF. The notion of a service is generalized to a higher abstraction level.
Therefore, when you are modeling software, regard a servargyasoftware asset that your
organization has been constructing, acquiring, or will be building in the fathig defintion of

a servicanay includea variety ofsoftware entities sicasan application, a Web service, a
database triggeg cloud,a library, an enterprise service bus (ESB), a business process, or a
.NET or Java class.

Service Relationship Modeling Assets
The software asseiltustrated in a SOMervice relationshigiagram are services. These
services are categorized in three different structural types, as depicted in Figure 1.:

1. Atomic Servicean indivisible and fingrained software assaypically offers limited
processes, interfaces, and capabilittesample: Customer Information Service that
provides highevel andlimited account information, such as name, address, and phone
number

2. Composite Servica coarsgyrained softwarassetontains internal finegrained
services Examples: an application that encompasses smaller modules, an ESB that
includesinternalorchestratiorandbusiness rules engines, a coagsgned Web service
that offers darge number ofrading capaliities, and more

3. Service Clustera collection of atomic and/or composite services collabstatprovide
anumber ofsolutiors. Example: An accounting service cluster that offers accounts
receivable, accounts payabdecloud computing servicandpayroll modules

Figure 1 also illustrates a consumer, a generalized notion of any software entity that may not
only provide services, but also calls other services for data and information.
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Figure 1: SOMH_ogical DesigrRelationshigModeling Assets

SOMF Logical Design Relationship Notation

Figure 2 illustrates the notation that is used in this tutoridetoonstratéogical relationship
between services and corresponding consurii@esesymbols areypically used during the
serviceorientedlogicd designphase of a projeto identify the message routes that must be
established between services and their related consumers

1 Apparent Bidirectionalthis connector depicts a tweay message routirakin to the
request/response message pattéypically, the consumer invokes a request and the
serviceresponses The term “apparent” signifies the
consumer, without any interception of a third party software entity.

1 Apparent Unidirectional a oneway solicitation or a acknowledgment message routing,
during whicheither the consumer or a service originate a message. A response is not
required by the receiving entity. Again, t
that is not intercepted by any other softwargtgn

1 Implied Bidirectional a request/response tweay message routing between a consumer
and a service. The term “implied” identifi
by a third party broker to deliver the message to its destination.

1 ImpliedUnidirectional a oneway solicitation or acknowledgment message routing.

Agai n, t he dgsifresrintérceptgn bfia thiddparty broker to deliver
messages.
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Logical Design Relationship Connectors

Apparent Implied Apparent Implied
Bidirectionz| Bidirectional Unidirectional Unidirectional

Figure 2: SOMHA_ogical DesigrRelationshigNotation

Public Design Relationship

Public design relationship identifiesdirect affiliation between a consumer and a service
providerwithout theintervention obrokering bya third partysoftware entity. This association
implies that messages are exchanged directly between a sewiite @elated consumer. No
intermediaries are employed to route or deliver the involved messages.

PublicRelationship ApparentBidirectionalNotation

To depict request/responsebidirectional relationship between a service and its affiliated
consumer, use the Apparent Bidirectional notation as illustrated in RBglites message
transmission pattern identifies a tdoection message exchange betwdenAccounts Payable
Atomic Service and the Payroll Composite Service. As shown, there is a direct interaction
between the Accounts Payable and the Payroll serticether words,his message exchange is
public: the messages are routed without the interceptiohinterruptiorof a broker service.
Therefore, weelaionshg .i t “Publ i c
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Apparent Bidirectional
Service Relationship

Fayroll Composite
Account Payable Service
Atomic Service

Figure 3: Apparent Bidirectional Message Exchange

PublicRelationship Apparent UnidirectionaNotation

To depicta oneway relationship between a service and its affiliatedscomer, use the Apparent
Unidirectionalnotation as illustrated in Figue This message transmission pattern identifies a
onedirection message exchange betweerS#nang Account Composite Service and the
Account Status Atomic Service.

Here again, the public association between the sengctsar no intercepting broker is defined.
Howeveragain the direction of the message exchange is configured as unidiredbiecalise
the message path begins at the Savings Account and reacthestiihation Account Status
service. No message response is devised.

Apparent Unidire ction al
Senvice Relationship

Savings Account
Composite Service Account Status
Atomic Service

Figure 4: Apparent Unidirectional Message Exchange
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Implied Design Relationship

Implied design relationship pertainsagervice and consumer association thait “direct’. In
other words, an intermediary software entity, a broker is configured to intercept mekaages
are exchanged between a service and a related consecagise of a variety design and
architecture considerationshis broker may be installed betweermasumemndits
corresponding service to transform data, encrypt information, or augment the content of a
message by adding more data.

Implied Relationship: Implied Bidirectional Notation

The implied bidirectional notation identifies a message routegimaerely logical. In essence,

the message is transmitted via a broker that delivers the message to the destinati@mentity

then returns a responsko better understand this idie& usinspect Figure 5. The Trading

Account Composite Service exchanges messages with the Checking Account Composite Service
via the ESB Composite Service. This illustrates a physical implementation. However, tadepict
logical relationship, the implied bidicet i o n a | notation is used to
between the Trading Account and the Checking Account services.

— o —- — e
Trading Account B o - ESB - Comp osite
Composite Service ‘~\\ Senvice
Implied Bidirectional SSa e
Service Relationship > *_ ® =2

Checking Account
Composte Service

Figure 5: Implied Bidirectional Message Exchange

Implied Relationship: Implied Unidirectional Notation

In the same fashion, eshe implied unidirectional to illustrate a eway relationship between a
consumer and a related service. Again, the
whoseactualphysical implementation employs a broker software erfigure 6 depictshis

idea. Here the Technology Market News Atomic Service is physically linked to the Market News
Consumer via the Market News Distributor Composite Service. However, to sigeifygital

snodolegie:|
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relationshipbetween the Technology Market New Atomic Service dre Market News
Consumerthe implied unidirectional notation is employed.

A’ Technology Marked
News Atomic
S envice

I — @ @ —
Market News
Consumer

Market News
Distributor
Comp osite Service

Figure 6: Implied Unidirectional Message Exchange

Isolated Containment Design Relationship

Imagine an instance where a consumer, obviously an external software entity, must exchange
messages with an aggregated service, a child service that is contained within a composite service.
How should such message routing be designed? The rule of thumb suggtestsdirect
communication should be established with aggregated or contained services. Instead, use the
parent, the containing service to route messages to its internal child service.

Figure 7 illustrates such an aggregated scenario. The Banking Ascomposite Service
contains two finegrained atomic services: Checking Account and Savings Account. Note that
this is an informal representation of a composite structure. Figure 8, however, uses a formal
notation to depict an isolated containment desadgtionship by which the Banking Consumer
communicates directly with the Banking Accounts Composite Service that rout@siwo
messages to its child services: Checking and Savings accounts.

Note that it is also possible to add the implied bidirectioongation to indicatéogical
relationships that are being established between the Banking Consumer with its corresponding
Savings and Checking atomic services.
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Banking Accounts
Composite Service

Savings Account Checking Account
Atomic Service Atomic Service

Figure 7. Aggregation Scenario

Figure 8: Isolated Containment Design Relationship
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Internal Design Relationship

Internal design relationship depicts service associations within an aggregating composite service
or service cluster. These relationships can signify bidirectional or unidirectional message
exchange directiaAgain, ememter, this pattern of message routing should only be contained
within an aggregating entity.

To demonstrate the internal design relationship scenario, Figure 7 is used again to illustrate a
composite service and its two aggregated atomic services. RBigumehe other hand, depicts

the internal association between these entities, by whiclwayoapparent bidirectional message
exchange pattern is established between the parent Banking Accounts Composite Service and its
related child services: Savings Ace Atomic Service and Checking Account Atomic Service.

Savings Account
Atomic Service

B ankin g Account:
Composte Sendice

Checking Account
Atomic Sernvice

Figure 9: Internal Design Relationship
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Relationship Cardinality

The term “cardinality” pertains to the number
services or related consumers. These associations, once again, depict message paths that must be
established to enable transactions between the message exchéageTgare are four distinct

patterns for relationship cardinality:

Oneto-one
Oneto-many
Many-to-one
Many-to-many

E R

These cardinality patterns are discussed in the sections that follow.

Oneto-one

The oneto-one cardinality pattern identifies message exchange configuration between
consumer andrelated service. Figure 10 illustrates a-bo®ne scenario in which an Equity
Trading Service Cluster exchanges apparent bidirectional messages petkr itock Lookup
Atomic Service.

Equity Trading Stock Lookup
Service Cluster Atomic Servica

Figure 10: Oneto-One Cardinality Pattern

Oneto-Many

It is common to find &ingleservice or a consumérateach of whiclexchangemessages with

a number of services or consumefserea si ngl @ se mtgi"t ynalgure®lnt i t i es
illustrates such cas&his cardinality pattern depicts a centBalsinessNewsAtomic Service
thatdistributes news to related news agencies: Real Estate News Atomic Service, Stock Market
News Atomic Service, Commodity Meat News Atomic Service, and Auto Industry News

Atomic ServiceNote that the focus here is on a single entity, the Business News Atomic

Service In this case, the message path is apparent unidirectional. However, a bidirectional
message route can bstablished as well, as long as the focus is on a single entity that must
communicate witlpeer entitie®r partnersAgai n, t he keyword here 1is
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Auto Industry Newve
Atomic Senvica

Stock M arket News
Atomic Senvice

Comm odity Markei
News Atomic
Senvice

Figure 11: Oneto-Many Cardinality Pattern

Many-to-One

The manyto-one cardinality patteridentifies associations of two or more softwargities with

a single entity-thatismany enti ti es *“ Uhesinglg éntitamagdiomeg | e ent i t
service or one consumer. This pattern is akin to the@neany associatiodiscussed earlier

however, the focus shoul d be modtoexcbhbange tnésgages many
with a single service or consume&igure 12 illustrate a maryp-one scenarid-lere, hree
differentservicear e “using” the Empl oye eeelBenefkisup At omi c

Employee Education, and Employee Payroll.
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Employee Benefits
Composite Senvice

Emploiyes Lookup
Atomic Senvice

Employee
Education Atomic
Service

Empoyee P ayroll
Composte Senvice

Figure 122 Many-to-One Cardinality Pattern

Many-to-Many

Finally, the manyto-many cardinality pattern depicts a network in which services and consumers
exchange messages. In th&sethere is no recognized, distinct, or stylize manner by which
services communicate with their corresponding consuntégsaire 13 clarifies this pattern. Note

that the four insurances: home, car, life, and liabiligt are represented by servitest

communicate with each other via a number of message paths. We name this configuration many

to-many since it resembles a network grid.
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Home Irsurance ompoafe Service

Atomic Senvica

Liability Insurance

Life Insurance Comp osite Service
Atomic Service

Figure 13: Many-to-Many Cardinality Pattern

Message Synchronization

Message synchronization pertains to the order and the simultaneous aspects of message delivery.

In other words, when designing servietdationshipsask he gui di ng questions:
service or a consumer exchange messages at the same time witrsit8 fjedth at s houl d b e
order of message exchange when designing tran
delivery be applied?”.

The sections that follow identify three major synchronization aspects that you should be aware of
when designing seree relationship: irorder, samdime, and amprder.

In-Order

The inorder synchronizatiopatternshould be applied when a message exchange requires
certain order to be completedknown as synchronousThis sequentiadr blockingprocessing is
typically vital to executing proper transactions that take place between consumers and related
servicesFigure 14 exemplifies the{arder pattern. Note that the Loan Interest Rates Atomic
Service exchanges messages in a sequential manner with threesséf)i 15 Year Interest

Rates Composite Service, (2) 30 Year Interest Rates Atomic Service, and (3) publishes the
interest rates to the final destinatioReal Estate Service Cluster.
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15 Year Interest
1 Rates Compuosite
Sernvice

Loan Interest Rates 30 Year Interest
Atomic Service R ates Atomic
Senvice
| :

Real Estate Service
Cluster

Figure 14: In-Order Synchronization Pattern

SameTime

The samdime synchronization should be appliedstmultaneouslgxecute a transaction or
complete a message exchange session between a consumer and corresponding service. This
synchronization pattern implies that message exchanges can be performed asynchronously.
Figure 15 illustrates this concept. Note that the Equity Trading Service Cluster delivers a
unidirectional message to two services simultaneously: Equity Trading Market News Composite
Service and Stock Price Atomic Service.
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Equity Trading
Market News
Comp osite Service

Equity Trading
Service Cluster

Stock Price Atomic
Service

Figure 15. SameTime Synchronization Pattern

Any-Order
The anyorder synchronization pattern pertains to asynchronous or synchronous message
exchanges as described in the previous sections.

Tagging Intermediaries

As discussed in the previous sectionsind@rmediaryis a broker, a software entity that is
positionedbetween a consumer and a service to provide mediation activities. These activities can
be data or message transformation, applying security, enriching a message, monitoring security,
messagelelivery, and message workload managetnrhis list is not final and the opportunities

for message mediati@are typicallyvast.

When designing service relationship and message routes it would be important to tag
intermediaries. Taggingneanddentifying what kind of services a message broker offers.
Consider a number of common tags that can be used to identify édtaryncontributions:

1 T: Message Transformer

1 E: Content Enricher
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1 G: Gateway Enabler

I M: Transaction Monitr
9 L: Service Locator

1 R: Message Router

1 F: Message Filter

1 A: Content Aggregator

Figure 16 exmplifies the interdiary tagging ideaAs apparent, the ESB Composite Service is
tagged with four different offerings that gzerformedduring message exchangessions: (E)
Content Enricher, (M) Transaction Monitor, (L) Service Locator, and (R) Message Router.

I ._ [2) —

Trading Consumer

ESB Composite
Service Consumer P ortfalio
Atomic Senvica

Figure 16: Tagging Intermediaries
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SOMF Literature

To learn more abowgervice logical design and service relationgbacs refer to these three
bodks on serviceriented modeling:

A PLANNING AND

Service Analysis, IMprEMENTATION GUILE

Design, and FOR BUSINESS AND

Architecture ThaNo oGy
Michael Bell Michael Bell
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