Object Oriented Analysis (OOA)





Object Identification


The first step in the object oriented analysis process is the identification of potential objects in the problem domain. Objects are usually identified by examining a problem statement and by performing a grammatical parse on the processing narrative for the system to be built. Objects are determined by underlining each noun or noun clause and entering it in a simple table.





A graphical notation for an object is shown below.





�





Graphical Representation of an Object





Objects manifest themselves in one of the ways listed below


External Entities. These produce or consume information to be used by a computer based system, e.g., other systems, devices, people.


Physical Things. These are part of the information domain of the problem, e.g., reports, displays, letters, signals etc.


Occurrences or Events. These occur within the context of system operation, e.g., property transfer, transaction, completion of a series of robotic movements.


Roles. These are roles played by people who interact with the system, e.g. manager, engineer, sales person.


Organisational Units. Those relevant to an application, e.g. groups, teams, divisions etc.


Places. Ones that established the context of the problem and the overall function of the system, e.g. production line, warehouse, shop floor.





It is also important to be aware of entities that do not fall into the definition of an object. An entity with an imperative procedural name cannot be identified as an object. For instance, in a statistical application, identifying numerical processing as an object will be a mistake. Numerical data itself may be an object where processing can be identified as an operation that is performed on it.





After extracting the nouns from the description of the claims processing system, a list of potential objects can be prepared





Filing Clerk


Files


	Old Age Pension Claim


	Disability Benefits Claim


	Jobless Allowance


	Inquiry Clerk


	Queries


	Response


	Processing Clerk


	Book of Rules


	Cashier


	Receipt


	Claims Statement





It may be noted that not all the nouns have been included in this list. Only the ones that perform major operations and/or retain or provide information. Thus the analyst may need to perform several iterations to refine the problem statement so that unnecessary information is filtered out.





Attribute Specification


Attributes describe an object. Attributes actually clarify the meaning of an object in the context of the problem space. For instance, in a computer game system that simulates a racing track, a car object will have the following attributes :





	MODEL						MAXIMUM SPEED


	COLOR						CURRENT SPEED


	OWNER						CURRENT GEAR


	DRIVER





On the contrary, a car object in an inventory management system of a car dealer will have the following attributes :





	MODEL						PREVIOUS OWNER


	COLOR						SOLD TO


	CHASSIS NUMBER					ORIGINAL PRICE


	ENGINE NUMBER					CURRENT PRICE


	REGISTRATION NUMBER





To develop a meaningful set of attributes for an object, the analyst can again study the processing narrative (or statement of scope) for the problem and select those things that reasonably belong to that object. In some cases, various attributes of the objects may not be evident from the statement. In this case, the analyst may need to investigate further to determine a suitable set of attributes. This investigation may include conducting a study of the current system documents, observing current system operation or interviewing the concerned  individuals. For instance, an pension claim may contain the following attributes,
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Attributes of the Pension Claim Object





Identifying Operations


An operation changes an object in some way. More specifically, it changes one or more attribute values that are contained within the object. Therefore, an operation must have the knowledge of the nature of that object’s attributes. Moreover, it must be implemented in a manner that enables it to manipulate the data structures that have been derived from the attributes.





Operations can generally be divided into three major categories


operations that manipulate data in some way (e.g., append, update, sort etc.)


operations that perform a computation (e.g., compute mean, standard deviation, etc.)


operations that monitor an object for the occurrence of a controlling event.





The process of identification of a suitable set of operations for an object begins with the study of the processing narrative (or the statement of scope) for the problem and then selecting those operations that reasonably belong to that object. To accomplish this, the grammatical parse is again performed and verbs are isolated. Some of these verbs are legitimate operations and can easily be connected to a specific object. For example, Statements of the valid claims are passed to the cashier. The cashier issues money after taking a receipt from the payee for the accepted claim. The cashier object should, therefore, have an operation to accept the statements of valid claims. Additionally, this object should also be able to receive a receipt from the payee for the amount paid. 





An object may require several other operations in addition to the ones that are mentioned in the processing narrative. Usually most of the operations that form the interface to the objects for a particular application are expressed in the processing narrative.





Determining Classification and Assembly (Aggregation) Structures


After identifying the objects, the analyst needs to focus on the classification structures. A generalised class for each object is determined and specialised classes with the required functionality are derived from these generalised classes. For instance, in the example being considered, each clerk object (i.e., processing clerk, filing clerk, cashier and inquiry clerk) is an instance of a specific clerk class (e.g., processing_clerk_class, filing_clerk_class,.cashier_class and inquiry_clerk_class respectively). This is because the instances of each specialised clerk class perform specialised tasks in addition to some general purpose operations which may be regarded as members of a more generic clerk class. This is shown below :
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Classification Structure





In most cases, an object represented in the initial model might actually be composed of a number of component parts that could themselves be defined as objects. Structures of this type are called assembly or aggregation structures. For example, the files used by the clerk to store claims may form parts of the filing cabinet as shown below :
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Assembly or Aggregation Structure





The triangle implies an assembly relationship.





Structure representations provide the analyst with a means of partitioning the requirements model. The expansion of each object provides the needed detail for review and for subsequent design.





Defining Subjects


A real OOA model may have hundreds of objects and dozens of structures. Thus it is necessary to define some concise representation that is a digest of the object and structure models described above.





A subject is nothing more than a pointer to more detail in the analysis model. For example, the assembly structure shown in the previous figure can be replaced by a single icon ( a circle with a rectangle). Subject references are generally created for any structure that has more than five or six objects.





At the most abstr
