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QUESTION NO: 1

Service A is an orchestrated task service that is invoked by a separate composition initiator (1) and then sends a request 
message to Service C (2). Service C queries Database B to retrieve a large data record (3) and provides this data in a 
response message that is sent back to Service A. Service A temporarily stores this data in a central state database (4) and 
then sends a request message to Service D (5), which accesses a legacy system API to retrieve a data value (6). Service D 
then sends this data value in a response message back to Service A. The data in the state database is subsequently 
retrieved by Service A (7) and merged with the newly received data value. This combined data is written to Database A (8), 
which triggers an event that results in the invocation of Service B (9).

Service B is an orchestrated task service that sends a request message to Service D (10). which accesses a legacy system 
API to retrieve a data value (11) and then sends this data value in a response message back to Service B. Service B 
temporarily stores this data in a central state database (12) and then sends a request message to Service E (13), which 
performs a runtime calculation and then responds with the calculated data value back to Service B. The data in the state 
database is then retrieved by Service B (14) and merged with the calculated data value. Service B then uses the merged 
data to complete its business task.

The following specific problems and requirements exist:

• Database B uses a proprietary data format that is not compliant with the XML format used by all of the services in this 
service composition architecture This incompatibility needs to be solved in order to enable the described service message 
exchanges.

• The service contract provided by Service D does not comply with the data model standards that were applied to the other 
services and therefore uses a different data model to represent the same type of data that is exchanged. This incompatibility 
needs to be solved in order to enable communication with Service D.

• Database B is a shared database that can be accessed by other services and applications within the IT enterprise, which 
causes unpredictable runtime performance. This performance problem needs to be solved in order to make the runtime 
behavior of Service C more predictable.

• For performance and maintenance reasons, Service A and Service B need to be deployed in the same physical 
environment where they can share a common state database.

Upon reviewing these requirements it becomes evident to you that the Enterprise Service Bus compound pattern will need to 
be applied. However, there are additional requirements that need to be fulfilled. To build this service composition 
architecture, which patterns that is not associated with the Enterprise Service Bus compound pattern need to also be 
applied? (Be sure to choose only those patterns that relate directly to the requirements described above. Patterns associated 
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with the Enterprise Service Bus compound pattern include both the required or core patterns that are part of the basic 
compound pattern and the optional patterns that can extend the basic compound pattern.)

A. Atomic Service Transaction

B. Compensating Service Transaction

C. Data Format Transformation

D. Data Model Transformation

E. Event-Driven Messaging

F. Intermediate Routing

G. Policy Centralization

H. Process Centralization

I. Protocol Bridging

J. Redundant Implementation

K. Reliable Messaging

L. Service Data Replication

M. State Repository

ANSWER: H L M 

Explanation:

Process Centralization, Service Data Replication, and State Repository are required in addition to the Enterprise Service 
Bus compound pattern. Process Centralization applies because the orchestration logic represented by Service A and 
Service B is deliberately colocated in a common physical environment. Centralizing these process services supports 
coordinated administration, reduces deployment complexity, and enables their shared use of process state. State Repository 
applies because each orchestrated task must persist the intermediate data returned by one participant while it invokes 
another participant, then later retrieves and merges that state. A common, external state database provides durable and 
manageable state across these multi-step orchestrations. Service Data Replication addresses the unpredictable access 
performance of the broadly shared Database B. Replicating the required data into a dedicated local store for Service C 
isolates the composition’s read workload from unrelated database consumers and makes Service C’s runtime behavior more 
predictable. The format and data-model incompatibilities are handled by transformation capabilities associated with the 
Enterprise Service Bus compound pattern, so they are not additional selections here. These choices also align with the 
general SOA principle that service compositions coordinate distributed capabilities while retaining explicit management of 
state and information resources; see the OASIS SOA Reference Model and the OASIS SOA Reference Model Technical 
Committee.

QUESTION NO: 2

A new Account Summary service must provide consumers with a single simplified contract that combines information from 
two existing services. The existing services expose different data models for account ownership and account status, and 
neither service can be changed. The new service must prevent consumers from becoming coupled to the underlying service 
contracts. Which patterns can be applied?

A. Data Model Transformation

B. Service Facade

C. Protocol Bridging

D. Redundant Implementation

E. Service Data Replication
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ANSWER: A B 

Explanation:

Service Facade and Data Model Transformation can be applied. The Service Facade pattern establishes a unified service 
contract that shields consumers from the individual contracts and interaction details of the underlying services. Data Model 
Transformation is required because the ownership and status information use different data models and must be mapped 
into the unified account-summary model. The facade therefore provides the consumer-facing abstraction, while the 
transformation logic resolves semantic and structural differences in the underlying service data.

QUESTION NO: 3

Service Consumer A sends a message to Service A (1), which then forwards the message to Service B (2). Service B 
forwards the message to Service C (3), which finally forwards the message to Service D (4).

Services A, B, and C each contain logic that reads the content of the message and, based on this content, determines which 
service to forward the message to. As a result, what is shown in the Figure is one of several possible runtime scenarios.

You are told that the current service composition architecture is having performance problems because of two specific 
reasons. First, too many services need to be explicitly invoked in order for the message to arrive at its destination. Secondly, 
because each of the intermediary services is required to read the entire message contents in order to determine where to 
forward the message to, it is taking too long for the overall task to complete. What steps can be taken to solve these 
problems without sacrificing any of the functionality that currently exists?

A. The Intermediate Routing pattern can be applied together with the Service Agent pattern in order to establish a set of 
service agents capable of intercepting and forwarding the message based on pre-defined routing logic. To avoid the need for 
service agents to read the entire message contents, the Messaging Metadata pattern can be applied so that content relevant 
to the routing logic is placed in the header of a message. This way, only the message header content needs to be read by 
the service agents.

B. The Intermediate Routing pattern can be applied together with the Service Agent pattern in order to establish a set of 
service agents capable of intercepting and forwarding the message based on pre-defined routing logic. To avoid the need for 
service agents to read the entire message contents, the Rules Centralization pattern can be applied so that content relevant 
to the routing logic is isolated into a separate Rules service. This way, service agents are only required to access the Rules 
service in order to determine where to forward messages to. The Standardized Service Contract principle will need to be 
applied to ensure that the new Rules service and the new service agents provide service contracts that are compliant to 
existing design standards.

C. The Intermediate Routing pattern can be applied together with the Service Agent pattern in order to establish a set of 
service agents capable of intercepting and forwarding the message based on pre-defined routing logic. The Service 
Discoverability principle can be applied to improve the communications quality of message contents, which will reduce the 
time required by service agents to read the message contents at runtime.

D. None of the above.

ANSWER: A 
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Explanation:

The Intermediate Routing pattern, combined with Service Agent, is appropriate because it moves routing responsibility out of 
the business services and into dedicated intermediary agents. Rather than having Service A, Service B, and Service C each 
explicitly invoke the next service, an agent can intercept a message, evaluate routing information, and forward it directly to 
the appropriate destination according to predefined routing logic. This preserves the existing conditional routing behavior 
while reducing unnecessary service-to-service hops and keeping the business services focused on their primary functional 
responsibilities.

Using Messaging Metadata addresses the message-processing cost. The routing criteria can be promoted into message 
header metadata, allowing service agents to inspect only the compact header rather than parse and read the complete 
message body. SOAP explicitly separates optional header blocks from the application-defined body, making headers a 
suitable location for processing metadata such as routing information. This is consistent with content-based routing: a routing 
component selects a destination from information carried by a message, while the design can limit the information it must 
examine. See the W3C SOAP header specification and the Content-Based Router pattern.

QUESTION NO: 4

A service consumer submits a request to initiate a document-generation process. Generation can require several minutes, 
and consumers must not hold a synchronous connection while processing occurs. Consumers need an immediate 
confirmation that the request was accepted and must later be notified when the document is available. The service provider 
must also retain requests when its document-generation component is temporarily unavailable. Which patterns can be 
applied?

A. Asynchronous Queuing

B. Event-Driven Messaging

C. Atomic Service Transaction

D. Service Facade

E. Data Model Transformation

ANSWER: A B 

Explanation:

Asynchronous Queuing allows requests to be placed into a queue for later processing, enabling the provider to accept 
requests even while the document-generation component is temporarily unavailable. Event-Driven Messaging can be used 
to notify consumers when the document becomes available without requiring them to maintain a synchronous connection or 
repeatedly poll the service. These patterns directly support deferred processing and later notification. Reliable Messaging 
can supplement the design where delivery guarantees are required, but it does not itself establish the deferred request-
processing and event-notification mechanisms described. For messaging-channel concepts, see Enterprise Integration 
Patterns: Message Channel.

QUESTION NO: 5

A reporting service must provide a consolidated monthly view of account information. The required data is owned by three 
autonomous services, each of which has its own database and update schedule. Directly querying the three services 
whenever a report is requested has caused unacceptable response times. The reports may use data that is several minutes 
old, provided that the source services remain the systems of record. Which pattern should be applied?

A. Service Data Replication

B. State Repository

C. Atomic Service Transaction

D. Service Facade
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ANSWER: A 

Explanation:

The Service Data Replication pattern is appropriate because copies of the required account data can be maintained in a 
reporting-oriented data store and refreshed from the autonomous source services. The reporting service can then produce 
consolidated reports without synchronously querying every system of record for each request. The stated tolerance for data 
that is several minutes old permits the replicated data to be updated asynchronously. A State Repository stores process 
state, whereas the stated need is to make service-owned business data available for reporting. The OASIS SOA Reference 
Model provides general SOA guidance on distributed capabilities and service interaction; see the OASIS SOA Reference 
Model.

QUESTION NO: 6

Service A is a task service that is required to carry out a series of updates to a set of databases in order to complete a task. 
To perform the database updates Service A must interact with three other services, each of which provides standardized 
data access capabilities.

Service A sends its first update request message to Service B (1), which then responds with a message containing a 
success or failure code (2). Service A then sends its second update request message to Service C (3), which also responds 
with a message containing a success or failure code (4). Finally, Service A sends a request message to Service D (5), which 
responds with its own message containing a success or failure code (6).

You've been given a requirement that all database updates must either be completed successfully or not at all. This means 
that if any of the three response messages received by Service A contain a failure code, all of the updates carried out until 
that point must be reversed. Note that if Service A does not receive a response message back from Services B, C, or D, it 
must assume that a failure has occurred. How can this service composition architecture be changed to fulfill these 
requirements?

A. The Reliable Messaging pattern can be applied to guarantee the delivery of positive or negative acknowledgements. This 
way, Service A will always be informed of whether a failure condition has occurred with any of the database updates 
performed by Services B, C, and D. Furthermore, the Service Loose Coupling principle can be applied to ensure that the 
request and response messages exchanged by the services do not contain any implementation details that would indirectly 
couple Service A to any of the databases.

B. The Atomic Service Transaction pattern can be applied individually to Services B, C, and D so that each of these services 
performs its own database update within the scope of an atomic transaction. If anyone update fails, that change can be 
rolled back on that database. Furthermore, the Service Loose Coupling principle can be applied to ensure that Service A is 
kept out of the scope of the atomic transaction so that it is not negatively coupled to the proprietary database technologies 
that are required to enable the atomic transaction functionality.
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C. The Compensating Service Transaction can be applied to Service A so that when any one response message containing 
a failure code is received by Service A, it can invoke exception handling logic that will log the failed database updates. The 
Service Loose Coupling principle can be further applied to ensure that Services B, C, or D are not indirectly coupled to the 
exception handling logic, especially if Service A requires additional access to Services B, C, or D in order to collect more 
information for logging purposes.

D. None of the above.

ANSWER: D 

Explanation:

None of the above is correct because the stated requirement is a composition-wide all-or-nothing outcome, and none of the 
proposed designs establishes the required rollback behavior across the independently managed database updates. The 
architecture must include a transaction coordinator that can enlist all participating resource managers in one distributed 
atomic transaction, where that capability is available, or it must implement a genuine compensating transaction. In the 
compensating approach, each successful update must have a defined, invocable compensating operation. The task service 
records progress durably and, on an explicit failure or timeout, invokes compensations in reverse order for every update 
already completed. The resulting design also needs idempotency and recovery handling, because a missing response 
leaves the final outcome uncertain and a retry or compensation can be delivered more than once. Merely receiving reliable 
acknowledgements, making each individual update locally atomic, or logging an exception does not itself reverse earlier 
successful updates. WS-AtomicTransaction defines coordination support for atomic distributed transactions; see Microsoft’s 
WS-AtomicTransaction documentation. For long-running, heterogeneous service interactions, compensation is the 
appropriate business-level mechanism; see Oracle SOA transaction-management documentation.
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