Alternative Design Notations 

Although we will concentrate exclusively on pseudo-code as a notation for the specification of algorithms, there are alternative notations that have been developed by the Software Engineering and Computer Science community. We briefly discuss some of them here. In particular, we will discuss entity-relationship diagrams and dataflow diagrams. The former have been used extensively in the design of databases, while the latter have been used extensively to model the flow of information through a process in an organization.

The discussion is intended to give the student a broad understanding of these various notations. It is not the intention that the student be able to use the notations to construct their own designs in these notations.

Entity-relationship diagrams (E-R diagrams)

Entity-relationship diagrams, or E-R diagrams, are often used to help in the design of a database. We will discuss databases in great detail later in this program. Although you will not be required to be able to use E-R diagrams, it is perhaps good to say a few words about this notation. 

E-R diagrams are used to represent a model of the piece of the world that one wants to store information about. They are static in that one only worries about the information that one wants to store. One does not worry about what the system that one is building is supposed to do or how it will use the information that is stored. These more dynamic aspects are outside the scope of an E-R diagram.

Basic E-R diagrams are constructed from only three different symbols. Rectangles represent entities that one wishes to represent information about. Diamonds represent relationships between the entities that are linked to it. Finally, ovals represent attributes of either the entities or the relationships. There are a number of extensions to the basic E-R diagram but these are beyond the scope of our discussion.

To illustrate E-R diagrams, consider the following example:

A school has a number of clubs, each offering a unique activity. Examples are a drama club, a photography club, a debating club, and so on. Students at the school can sign up for different clubs. The school wants to record the date that a student signs up for a club. Each club also has a supervising teacher. Teachers and students have name and telephone numbers. Teachers also have a subject.

The following is an E-R diagram to model the above
















E-R diagrams are widely used in the early stages of database design, even though they do not allow one to model how the various data will be used. More recently, the software engineering community has seen the emergence of a more complicated modeling language called UML (Unified Modeling Language). In addition to the static aspects of the database, UML models also allow one to model the behavior of the different entities in the application. They are therefore typically used when one uses object-oriented design and programming techniques. Again, a more detailed discussion of UML is outside the scope of this lesson.

Dataflow diagrams (DFDs)

Data flow diagrams, or DFDs, graphically represent the flow of information through a set of processes in an organization. They are often used to gain a better understanding of how an organization manages its affairs, and are often most useful during the early stages of a software engineering project during which the systems analyst tries to understand how a particular problem that the organization arises.

An alternative use of DFDs is to represent the flow of data through a computer program that one may be working on. As such, they can be useful during the design phase of a programming project, especially if one is using a divide-and-conquer problem solving strategy using a procedural approach. We shall illustrate this use later.

A DFD is constructed from four primitive symbols. Enclosed rectangles represent external entities, i.e. people, groups of people or organizations that are external to the system. For example, the user of a computer program is not part of the program itself and is therefore regarded as an external entity and modeled through a rectangle.

Squares with round corners or circles are used to represent processes in the system. Processes take one or more inputs and transform them into outputs. Clearly, these outputs may themselves be inputs for further processes.

Ovals or open-ended rectangles are used to model data stores. In computer programs, data stores are typically files.

The final symbols used in DFDs are arrows. Arrows represent the flow of data through the system. It is the extensive use of arrows that give DFDs their name.

To illustrate the use of DFDs consider the following application.

You are asked to model the process of student registration at an educational institution. The user, who is typically a student, will log in using a name. The system will identify the student from a student file. The student is also expected to input a course. The system will then consult the courses file to determine whether the course has any pre-requisites that one must have passed before one can register for the course. Finally, if there are any pre-requisites, the system will again consult the student file to determine whether the student has passed the pre-requisites. If they have, the registration will be stored in a registration file.

A DFD for the above application may look as follows:




where 1 is the process of identifying a student and 2 is the process of checking that the student can register for the course they want to register for. It should be clear that DFDs are often constructed hierarchically. For example, process 2 in the above example can itself be refined. In this sense, DFDs are often designed using top-down refinement as well.

It should also be clear that the above DFD could be used in the design of a pseudo-code solution in that it provides one way of dividing up the work. One could imagine a situation in which each process could correspond to a separate module in the final pseudo-code solution.













