Problem Group  -- Modeling & Specification         
I) Create a Static Object Diagram (a static model) capturing the following (partial) requirements for the development of an Online CD Application (OCDA). (If some information is not provided explicitly make your own assumptions and record them. There may be information that cannot be captured in the static model explicitly.)

II) Write an Object Dictionary entry for an object of your choice. Define the attributes of the selected object using BNF notation. Represent the services ONLY by their name (NO need to write detailed service specification).
III) Document a scenario – “Generate Purchase order” which involves the Purchase Agent, Purchase Order and Recording Company objects.
The OCDA shall maintain up to date information about the following entities: Customers, Recording Companies, CDs, Customer Orders, CD Orders, Purchase Orders and Employees (see below for details). 

Customers are identified by their customer id, name, address, and CD preference (classical music, country, etc.). Further, there are two, and only two, types of customers - Private Customers and Business Customers (Small CD Stores). No other types of Customers are to be supported by OCDA. In addition to the common characteristics, Private Customers have a credit card data attribute; Business Customers have an account number attribute. 

CDs are characterized by title, author, recording number, year, price, and category (classical, country, etc.).  They are offered by one and only one Recording Company.

A Customer Order (CO) is characterized by a unique CO identifier, date, state (outstanding or paid) and a total price. It is a container that has at least one and possibly many CD Order objects aggregated in it. Each CD Order is characterized by a CD order id and quantity. Each CD Order is associated with one CD type. Any particular CD object may be associated with zero to many CD Orders. Every Customer Order must be associated with a unique Customer; any particular Customer may have zero, one, or many Customer Orders associated with it. 

Recording Companies are characterized by a Recording Company number, name, and address. Each Purchase Order is generated for a unique Recording Company. There may be zero, one or more Purchase Orders associated with a Recording Company. A Purchase Order is a container that has at least one and possibly many CD Order objects aggregated in it. Purchase Orders have a unique number id, date, priority, value and state (outstanding or fulfilled) attributes.

There are two important types of Employees – Customer Agents and Purchase Agents. All Employees are identified by an HRID and in addition characterized by name, SSN, address and telephone number. The Agents (Customer and Purchase) have also a Commission attribute to accumulate their commission. The Purchase Agent objects provide two major services: Monitor Purchase Order and Generate Purchase Order. A Generate Purchase Order service sends messages to, the Send Purchase Order service of the Purchase Order objects. The Send Purchase Order service obtains the mailing details from Recording Company objects, formats the information, and emails the requested purchase order. The Customer Agents have their specific set of services. (No need to model them here for simplicity!)

Notice: The Online CD Distributor maintains no inventory. The CDs are shipped to the Customers by the Recording Companies.

Problem Group 3 (20  points) – Answer All Questions!
Assume you are in charge of a software project responsible for the development of a Patient Information System (PIS) and its smooth integration with a number of other hospital systems into an overall Hospital Information System (HIS). Assume also, you have a small distributed team, which has a long experience in building and integrating software but not in the Healthcare domain. The two major concerns for the project are “patient’s privacy” (security of information), and overall system reliability and availability.  The customer (the ABC hospital) would like to reserve its rights to change the PIS requirements as well as the requirements on the information exchange between PIS and the rest of the hospital systems, on an ongoing basis. The customer is also looking to actively participate in defining PIS functionality and user interface, and would like to receive ongoing feedback on the progress of the implementation.

a) (4 points) Draw a Context Model -- a context level Data Flow Diagram (DFD), or a high level Use Case (UC) diagram for the Patient Information System (PIS) only. PIS shall serve requests from the Physicians, other Hospital Personal (assume for simplicity that any employees of the hospital other than the Physicians are represented as one external entity/actor), Patients, and Authorized Clients (e.g. patients’ relatives). You can make any reasonable assumptions about any other hospital systems that are available and are to be integrated with PIS but your model/diagram must at least include a Patient Admission System and an Image Storage System for X-rays. (Note: If you are to use DFD there is no need to show detailed data flows, show only high-level conceptual information exchange flows).

b) (4 points) What process model would you select/recommend for the project at hand? Explain why!

c) (2 points) What major non-functional requirements should be specified for the overall integrated system? 

d) (2 points) In absence of historical data it is still possible to provide good estimates of effort using estimation models. One popular estimation model is COCOMO. Even though the system size is fundamental to the model the effort estimates are significantly influenced by a number of “cost drivers.” What cost drivers would you consider for the above development and integration project?

Problem Group 4 (12 points): Develop a Structure Chart

Notice that some functional aspects of the system are intentionally omitted from the DFD for simplicity.  Include Error Handling!

Comment: Use this diagram to calculate FP in question 2 from Group 1.
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