Rolling Thunder Bicycle Company Analysis

Object-Oriented Designtc \l1 "Object-Oriented Design
One way to begin your analysis of a business is to focus on the business objects: what they are and what they do. Objects could be anything from people to raw materials to data files or schedules. The key to object-oriented design is to focus on defining what an object is and what it can do. A class is a generic description of a set of objects. This distinction is not crucial in this book, but you might want to know there is a difference. For example, the Bicycle class describes any bicycle that could be built by the company. A specific bicycle (e.g., serial number 15) is an object. 

Properties and Functionstc \l2 "Properties and Functions
Objects are defined by a set of properties XE "Object:property"  (or attributes). The properties define the object. They also represent data that will be collected for each object. Consider the small example of a banking system. One primary object will be Accounts. A generic Account object would have basic properties such as: Account Number, Account Name, Client, Manager, Date Opened, Beginning Balance, Current Balance, and Interest Rate.

Each object also has functions XE "Object:function or method"  which describe actions that can be performed by the objects and define how to alter the object. In the bank example, there would be functions to Open Account, Close Account, Accept Deposits, Pay Withdrawals, and Pay Interest. Note that each type of account could have a different method for computing interest payments. One account might compound them daily, another weekly, and so on. With the object-oriented approach the properties and functions are combined into the definition of the object. The goal is to describe a system so that if you change a function, you only have to change one object. All of the other objects and processes remain the same.

Object Hierarchiestc \l2 "Object Hierarchies
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Objects are related to each other. Typically there is a base class of objects and other objects are derived from the base definitions by adding properties and altering functions. This process results in an object hierarchy XE "Object:hierarchy" , illustrated in Figure 3.2, that shows how the classes are derived from each other. The bank example has several types of accounts with each of these categories containing further subdivisions.

Figure 3.2 also shows detail in the classes by including some of the properties and member functions. The accounts have elements in common that they inherit from the base class (account), such as the balance attributes. Each level adds additional detail. Each account class also contains member functions to perform operations, such as paying interest. Because the interest computations can be different for each of the accounts, the method is stored with the original definition of each account.

Eventstc \l2 "Events
Another aspect of modeling objects is that they are often used in an event-driven XE "Event-driven"  approach. When some business event occurs, an object function is called or a property is modified. As a manager, you need to think about possible events and how they influence the objects you control. In the banking example, a customer’s deposit triggers a credit to her account. This change might then force an update in a daily report object. This chain of events defines the business operations. As a manager, you are likely to be asked to identify the major objects and the events that affect your area of expertise in the company.

To see the usefulness of the object approach, consider what happens if the bank decides to collect additional data for the checking accounts. The only change needed is to add the new data items (and the associated functions) to the checking account class. All checking accounts will then inherit those properties and functions. None of the other operations are affected. Changes to the information system will only affect the specific accounts; the rest of the system will remain the same.

Analyzing Systems tc \l1 "A Systems Approach
To solve business problems, you first have to understand how the business operates. The basic idea is that systems consist of smaller, interdependent subsystems. Each subsystem can be broken into smaller sections with more details. By examining each piece and its interactions, it is easier to determine the cause of problems and to derive a solution.

Several techniques have been created to help analyze systems. A useful new method is based on the unified modeling language (UML). UML was designed to assist in creating object-oriented information systems. It asks you to identify the primary objects in the system in terms of their properties and the methods or functions that they can perform.

Most of today’s information systems rely heavily on database management systems to collect and share the underlying data. An important strength of this approach is that you rarely need to worry about how data gets from one point in the company to another. Managers simply retrieve the data from the database as needed. The UML design techniques are useful in this environment because they focus on collecting and manipulating the data stored in each object. 

The Rolling Thunder Bicycle company will be used to illustrate the analysis process. After carefully reading the analysis, you should have a good understanding of how the company operates. Pay particular attention to the data collection: Where is data collected and exactly what data needs to be stored? 

Divide and Conquertc \l2 "Divide and Conquer
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Most problems are too complex and too large to deal with all at once. Even if you could remember all the details, it would be hard to see how everything was supposed to fit together. A crucial step in analyzing a system is to carefully break it into smaller pieces or a collection of subsystems. Each subsystem is separate from the others, but they are connected through the data they collect.

Figure 3.3 presents the initial business model for Rolling Thunder Bicycles. In UML terms, it is known as a Use Case diagram. It shows the primary business processes in the organization: (1) Order Entry, (2) Assembly and Shipping, (3) Purchasing and Receiving, (4) Accounting, and (5) Product Management. Note that additional processes such as Personnel Management could also exist. However, only these five will be used in this information system.

Commonly, the top-level business diagram is divided into the processes that are already defined within the company. For example, many businesses are split by functional area: accounting, finance, marketing, human resource management and so on. A few companies are split by products, such as baby products, personal hygiene, detergents, and so on. Each subsystem can then be exploded into a more detailed figure. The goal is to identify the processes or business activities that take place within the subsystem. In a large, complex company, this division could continue for several levels. There are no concrete rules for how far to subdivide each process. However, it is helpful to break them down far enough so that a final process can be described on one page or screen.

A system for a large organization could require hundreds of pages to show all the detail. Although it is unlikely that you will have to draw or maintain such a large diagram, you should know there are computer tools to help keep track of these drawings. An automated tool called computer-aided software engineering (CASE) helps a systems analyst draw diagrams on the computer screen. That way the analyst can have the computer keep track of the pages and the various levels. By pointing and clicking with a mouse, the analyst or user can see how the subsystems are related and retrieve any desired information about the system. The CASE tool analysts share their work. They also keep track of the detailed definitions and comments.

Showing Object Interactions with Collaboration Diagrams

The individual business processes can be described in more detail by using sequence diagrams or interaction diagrams. The choice of diagram technique depends on your focus. If you need to describe a process in step-by-step detail where timing and conditions are important, then you can use a sequence diagram—or write out the steps in text. On the other hand, with most business problems it is more important to focus on the collection of data. Hence, the Rolling Thunder Bicycle case will be developed using collaboration diagrams.

A collaboration diagram can focus on interactions by displaying the individual object classes used within a process. Remember that a class defines an object in terms of properties and the functions that it can perform. For example, the Bicycle class would contain properties for the serial number and the date it was ordered. A typical function would be the ability to add a new bicycle order.
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Order Entry at Rolling Thunder Bicycles

The order entry process is shown in Figure 3.4. Notice that the Bicycle, BikeTubes, and BikeParts objects are central to the process because the order is where the bicycle is first defined. The other classes (BikeSizes and Components) are secondary and are used to help determine the proper size of the bicycle and set its price.

Keep in mind that each of the external actors (represented by stick figures) also represents an object related to the process. The company will need to collect data on most of these external objects. We will define simple functions for them as well, such as adding a new customer. However, because they are outside the system, we will not attempt to define their behavior, such as specifying how often a customer should buy a new bicycle. 

Notice that association lines connect the classes. For example, the Bicycle class is joined to the BikeParts class. In this case, the BikeParts object shows exactly which components are chosen for a specific bicycle.

Specifying the related functions at various points shows interactions. For example, the order-entry clerk triggers a new order function, which tells the system to create the base data for a new order. Similarly, selecting a part for the bicycle (e.g., a front tire) sends a message to the Component class to recalculate the price of the bicycle.

Manufacturing at Rolling Thunder Bicycles
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Figure 3.5 shows the primary classes involved in the manufacturing process. Notice that the activities are more detailed in this diagram. As each employee completes a task, the date and time are recorded by the appropriate function. As parts are installed, the Component class adjusts the inventory quantity on hand (QOH). Note that a single employee could perform the roles of assembler, painter, and installer. However, the jobs are displayed separately to highlight the details of the manufacturing process.

The details of the manufacturing steps could be shown in a different (sequence) diagram. If there were problems within manufacturing, it would be helpful to specify the exact order of the assembly steps, and note the dependence of each phase. For example, managers might want to know the average time it takes to assemble a frame as well as know if the installers are waiting on the painters. At the moment, this specific data is not collected by the system so the current diagram is sufficient.

Purchasing at Rolling Thunder Bicycles
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Figure 3.6 shows the general purchasing process used by the company. The actual purchase relies primarily on two classes: PurchaseOrder to record the base data about the purchase, and PurchaseItems to record the quantity and price of the items ordered. The process becomes more interesting when shipments are received. When the dock worker enters the shipment into the system, the inventory quantity on hand is updated, and a notation is recorded in the ManufacturerTransaction object. The accounting system will eventually examine this table and pay the bills at the appropriate time.

Rolling Thunder Bicycle Summary

At some point, the system designers will provide more details about the classes used in these various processes. Likewise, the various functions will have to be defined precisely so they can be programmed into the system. Each of the processes described will eventually have a data-entry screen to enable workers to enter the needed data rapidly. Each function or event trigger will be implemented in a programming section.
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The classes will be defined in more detail. In particular, each class will have several properties. These properties represent the data that will be stored within that class. In Chapter 5, these classes are created as tables within a database. Figure 3.7 shows the details for some of the classes used in the Rolling Thunder Bicycles database. This figure is a class diagram, which displays the classes, their properties, and the associations or relationships among the classes. The classes are drawn as rectangles with the class name at the top, followed by the list of properties. You can also include the functions embedded in each class, but they are not shown here. Finally, the classes are related to each other based on the properties. The connecting lines show these associations. Typically, the associations are marked with notes to indicate the type of relationship. For example, one (1) customer can order many (*) bicycles. However, only one customer can order a given bicycle.

Notice that the class diagram is a model of the firm. The classes represent real objects in the company. These classes hold the data generated by the firm. Chapter 5 explains how to use these tables to obtain answers to common business questions.
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Objects: Encapsulation, hierarchy, inheritance, polymorphism. Object oriented design focuses on individual objects and the data within the organization. Processes are secondary and they are usually embedded in the object. By encapsulating these definitions, the objects can be used to develop related systems with less effort. It is also easier to modify a system by making small changes to an object’s behavior.
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Rolling Thunder top-level business system (Use Case) diagram. These are the five processes involved in the information system. Note that the retail store, customer, and manufacturer objects are drawn outside the main system. 
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Rolling Thunder order entry process. As shown on the connecting lines, various actions can trigger the use of functions that are defined by the classes.








�


Figure � STYLEREF 1 \s �3�.� SEQ Figure \* ARABIC \s 1 �5�


Rolling Thunder manufacturing process. The assembler uses data from the BikeTubes and TubeMaterial classes to design and build the frame. When the frame is painted, the painter records the date in the system. As tubes and parts are installed, the inventory quantity on hand (QOH) is adjusted. When the installer signifies the completion of the bicycle, it is shipped and the customer is billed. 
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Rolling Thunder purchasing process. Ordering is straightforward. Just note that as items are received at the loading dock, the inventory quantity is updated, and the payable function triggers an entry in the ManufacturerTransaction class to ensure the manufacturer is paid.
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Some classes for Rolling Thunder Bicycles. These classes will eventually become tables in the database application. The properties will become columns in the table. For example, each Bicycle has a SerialNumber, CustomerID, ModelType and so on. 








