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Fig. 2.1 Typical architectures for materialized and virtual data integration [3].
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Data sources (local schemas)

Shipment orders CRM data on customers Pricing data
ORDER(QOrderID, SenderlD, CUSTOMER(CustomerID, PRICING_DATA(CustomerID,
DestinationAddress, Name, Surname, Address) Discount, Taxes)

Description, PayerlD,
PickUpDate, PickUpTime,
Weight, Size)

SHIPMENT(OrderID, SenderlD, SenderName, SenderSurname, SenderAddress, DestinationAddress,
PickUpDate, PickUpTime)

BILLING(OrderID, CustomerlID, Weight, Size, Discount, Taxes)

Integrated | Data on shipments (including pricing conditions)
Order DB

Mediator (virtual global schema)

Fig. 2.2 Example of an integrated database storing shipment data extracted from
different data sources. Each data source is characterized by a local schema. Data inte-
gration is performed according to a vritual global schema managed by the mediator.
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a) GAV Mapping for the global relation BILLING. The global relation is defined as a view on the local source relations.
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b) LAV Mapping for Source2 and Source3. The local source relations are defined as views over the global relations.

Fig. 2.3 Example of GAV and LAV schema mappings for the integrated order DB.
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Fig. 2.4 The basic architecture of a distributed system and application.
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Fig. 2.5 A simplified workflow model of a possible integration logic for the logistics
application integration scenario. The model shows how the integration logic coordi-
nates the interaction with existing information systems.
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Fig. 2.6 The service-oriented architecture (SOA) with its roles and artifacts.
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Service-based application Web service composition
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Fig. 2.7 The distributed computing environment enabled by web services as an
instance of the generic architecture of distributed systems (see Figure 2.4).
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The header of the process definition, among
others, specifies the languages used to query
XML data and define expressions (e.g., used
by the <condition> and <while> activities).

<process name="NCName" targetNamespace="anyURI"
queryLanguage="anyURI"?
expressionLanguage="anyURI"?
suppressJoinFailure="yes|no"?
exitOnStandardFault="yes|no"?
xmlns="http://docs.oasis-open.org/wsbpel/2.0/

process/executable"> Extensions enable the definition of new

attributes, new elements, operation
extensions, etc.

<extensions>?
</extensions>

<import namespace="anyURI"? Enables declaring dependencies on external

<
i on=" "o i

location="anyURI"? - XML Schema or WSDL definitions.

importType="anyURI" />*
<partnerLinks>? Partner links model relationships between

<!-- Note: At least one role must be specified. --> < paﬁnerproces&%1brpeeﬁurpeer

- : communications. Partner links have a type
</partnerLinks> .

and an endpoint reference.

<messageExchanges>?

i < Message exchanges associate outbound
< Exch > oy

/messageExchanges messages with inbound messages.
<variables>?
< .

.- < Variables hold messages or data and capture

</variables>

the state of the process.

<correlationSets>?

</correlationSets> \ Correlation sets are sets of properties shared

by all messages of a conversation.

<faultHandlers>?
<l--— Note: Th t be at least faultHandler --> —
ore ere must be at teast one fauitiandier Fault handlers allow the definition of fault
</faultHandlers> handling activities.
< >? .
eventHandlers _ Event handlers enable reacting to external
... <
</eventHandlers> events or alarms.
activity* < Activities specify the process logic.
</process>

Fig. 2.8 The basic structure of a service composition (a process) in BPEL [163].
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Fig. 2.9 A simplified cloud architecture stack with IaaS, PaaS, SaaS, and HaaS
(adapted from [172]).
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