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Appendix B  A System of Patterns 

“Life can only be understood backwards, but it must be lived forwards.” —Soren Kierke-

gaard. 

    Throughout this thesis the same software patterns appeared in different contexts. For 

example, the Broker pattern [14] introduces the core architectural principle for separating 

clients and remote objects which is one of the essential concepts of all remoting middle-

ware and SOA-based systems to introduce transparency. Hence, the Broker pattern is 

not just a pattern but also the guiding principle of these domains. Understanding the Bro-

ker pattern and all the other related software patterns enables software engineers to 

build efficient distributed applications, develop appropriate middleware platforms, or 

evolve these software systems systematically in new directions. The thesis focused on 

introducing only the core patterns necessary to describe the domains of Remoting Mid-

dleware and Service-Oriented Architecture without trying to come up with a complete 

pattern language. It was the goal to describe how patterns can help to understand, ana-

lyze, refactor, and evolve software architectures as well as how pattern mining in a given 

domain can be performed using existing platforms and program families. The patterns 

extracted can then be leveraged for understanding and analyzing software architecture 

and domains. 

In the next section, I will summarize the system of patterns that appeared in this thesis 

and will also refer to further patterns for distributed systems. 

The following table provides an overview of the pattern system used in the thesis. Pat-

terns for concurrency or synchronization are left out intentionally. This also holds for 

best-practice patterns. For the same reason not all relations between the patterns are 

listed. 
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Pattern Name Pattern Description Related Patterns 

Broker [14] Structures distributed systems and implements 

transparent communication. 

Proxy, Client-

Dispatcher-Server, 

Activator, Interceptor, 

Reflection, Layers, 

Context-Object, Broker 

Revisited, Object 

Group, Reactor, Proac-

tor 

Proxy [33] Introduces a surrogate object for an original object to hide 

the user of the original object from details such as com-

munication. 

Forwarder-Receiver 

Forwarder-

Receiver [14] 

Introduces intermediary components to shield communi-

cating peers from communication protocol details.  

Client-Dispatcher-

Server 

Client-Dispatcher-

Server [14] 

Introduces location transparency and separates commu-

nication establishment from communication. 

Acceptor-Connector 

Acceptor-

Connector [85] 

Decouples connection and initialization for cooperating 

services from processing itself. 

Client-Dispatcher-

Server 

Activator (see 

chapter 7) 

Realizes on-demand activation of service-execution con-

texts that host remote objects. 

Component-

Configurator, Lazy 

Acquisition, Evictor 

Interceptor [85] Used to add out-of-the-band functionality using predefined 

interception points. 

Reflection, Proxy, Ob-

server, Pipes and Fil-

ters 

Evictor [47] Defines how and when to release resources to optimize 

resource management. 

Activator, Leasing 
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Lazy Acquisition 

[47] 

Defines the deferring of resource acquisitions to the latest 

possible time. 

 

Reflection [14] Helps to dynamically change structure and behavior of a 

software system. Used to let clients reflect on remote 

objects and call them dynamically without using proxies. 

 

Observer [33] Implements a mechanism to send notifications to regis-

tered subscribers. 

 

Component Con-

figurator [85] 

Implements dynamic linking and unlinking of component 

implementations without requiring modifications or recom-

pilations. 

 

Layers [14] Helps to structure applications that can be decomposed 

into subtasks which reside on different levels of abstrac-

tion. 

 

Pipes and Filters 

[14] 

Provides a structure for processing data where each 

processing step is encapsulated in a filter and pipes are 

used to connect these filters. Often used to implement 

flexible pipelines for processing remote invocations. 

Layers 

Extension Interface 

[85] 

Allows components to provide different remote interfaces.  

Strategy [33] Used to implement families of strategies, e.g. different 

dispatch mechanisms in a Broker system. 

 

Context Object 

(see chapter 8) 

Support efficient sharing of information between different 

layers of a software system. 

Broker, Thread-Specific 

Storage 

Interpreter [33] Implements an interpreter such as a generator used to 

parse interface descriptions and generate proxies. 
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Messaging (Proto)  

(see 

http://www.stal.de) 

Defines how to implement message-based communica-

tion between peers. Might be used in proxy implementa-

tions to support asynchronous, non-blocking communica-

tion. 

Asynchronous Comple-

tion Token 

Broker Revisited 

(see chapter 6) 

Alternative implementation of broker. Requestor, Invoker, 

Marshaler 

Requestor [105] Handles processing of requests on client-side. Invoker 

Invoker [105] Invokes requests on server-side and dispatches them to 

servant 

Requestor 

Marshaler [105] Handles (de-)marshaling of data.  

Abstract Factory 

and Factory 

Method [33] 

Separates client from object creation such as hiding de-

tails of proxy instantiation in a client. 

 

Asynchronous 

Completion Token 

[85] 

Handle to uniquely correlate an asynchronous service 

request with its completion. For example, used to corre-

late request and response message in SOA systems. 

 

Coordinator [47] Helps coordinate tasks to guarantee consistency.  

Wrapper Facade 

[85] 

Hides higher layer from lower layer functions by introduc-

ing type-safe and coarse-grained interfaces. 

 

Explicit Interface 

[13] 

Introduces an explicit interface for communicating with 

clients. On of the principles of SOA systems.  

Bridge 

Lookup [47] Hides all details of finding resources such as remote ob-

jects. Used in Peer-to-Peer systems as well as in trading 

services.  
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Caching [47] Defines the implementation of caching to avoid premature 

release of resources. 

Pooling 

Bridge [33] Lets interfaces and implementation vary independently. 

Used in SOA applications. 

 

Thread-Specific 

Storage [85] 

Allows multiple threads to access local parts of global 

objects. 

 

Object Group (see 

http://www.stal.de) 

Replicates objects in a broker-based system to implement 

fault-tolerance. 

 

Pooling [47] Defines a strategy to recycle resources, e.g. remote ob-

jects. 

Caching 

Reactor [85] Implements demultiplexing and dispatching of service 

requests in event-driven systems.  Used in broker sys-

tems to handle request dispatching.  

Proactor 

Proactor [85] Event-Driven applications are enabled to efficiently demul-

tiplex and process service requests triggered by comple-

tion of asynchronous operations. 

Reactor 

Monitor Object [85] Synchronizes concurrent method execution to ensure that 

only one method runs at a time in an object. 

 

Half-Sync / Half-

Async [85] 

Decouples synchronous from asynchronous communica-

tion. 

 

Active Object [85] Decouples method execution from method invocation. 

Used to enhance concurrency. 

Active Object, Com-

mand Processor 

Command Proces-

sor [14] 

Separates the request for a service from its execution.  
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Blackboard [14] Useful for problems for which no deterministic solution 

strategies exist. Used in Multi-Agent-Systems. 

 

Leasing [47] Introduces time-based leases which control when re-

sources are being freed. Used to free remote objects that 

are not used anymore. 

Proxy, Active Object 

Figure 45: A System of Patterns for Distributed Systems. 

 




