CIS 210 - Systems Analysis and Development Week 4 Part I
	Slide #
	Topic
	Narration

	1
	Intro
	Welcome to Systems Analysis and Development.  In this week’s lesson, we are going to be discussing structuring system process requirements.
Please go to slide #2

	2
	Objectives
	Upon completion of this lesson you will be able to:

Understand and be able to explain the concepts related to the logical modeling process,

Understand and be able to draw data flow diagrams,

Understand and be able to decompose data flow diagrams into lower-level diagrams,

Understand and be able to balance higher-level and lower-level data flow diagrams,

Understand and be able to explain the concepts related to the differences between the four types of DFDs, and

Understand and be able to explain the concepts related to Oracle’s process modeling tool and with functional hierarchy diagrams.

Please go to slide #3

	3
	Overview
	In this lesson, our focus will be on the one tool that is used to coherently represent the information gathered as part of requirements determination—data flow diagrams.  Data flow diagrams enable you to model how data flow through an information system, the relationships among data flows, and how data come to be stored at specific locations.  They also show the processes that change or transform data. Because data flow diagrams concentrate on the movement of data between processes, they are also called process models.

Please go to slide #4

	4
	Process Modeling
	Process modeling involves graphically representing the functions, or processes, that capture, manipulate, store, and distribute data between a system and its environment and between components within a system. As we mentioned in the previous slide, a data flow diagram is a common form of process model.
During requirements structuring, you and the other team members must organize all the information you have into a meaningful representation of the information system that currently exists and of the requirements desired in a replacement system. Together, process, logic and timing, and data models provide a thorough specification of an information system and, with the proper supporting tools, also provide the basis for the automatic generation of many working information system components.

In structure analysis, the primary deliverables from process modeling are a set of coherent, interrelated data flow diagrams.
First, a context diagram shows the scope of the system, indicating which elements are inside and which are outside the system.


Second, data flow diagrams of the current physical system specify which people and technologies are used in which processes to move and transform data, accepting inputs and producing outputs.

Third, technology independent, or logical, data flow diagrams of the current system show what data processing functions are performed by the current information system.

Fourth, the data movement, or flow, structure, and functional requirements of the new system are represented in logical data flow diagrams.

Finally, entries for all of the objects included in all of the diagrams are included in the project dictionary or CASE repository.

Data flow diagrams provide notation as well as illustrate concepts about the movement of data between manual and automated steps and offer a way to depict work flow in an organization.

Please go to slide #5

	5
	Diagramming 
Mechanics


	Data flow diagrams are versatile diagramming tools. With only four symbols, you can use data flow diagrams to represent both physical and logical information systems.  There are two different standard sets of data flow diagram symbols, each set consists of four symbols that represent the same things:
Data flows,

Data stores,

Processes, and

Sources.

A data flow can be best understood as data in motion, moving from one place in a system to another.
A data store is data at rest. A data store may represent one of many different physical locations for data.

A process is the work or actions performed on data so that they are transformed.

Finally, a source is the origin or destination of the data.

A source might consist of the following:

Another organization or organizational unit that sends data to or receives information from the system you are analyzing,

A person outside the business unit supported by the system you are analyzing who interacts with the system, or

Another information system with which the system you are analyzing exchanges information.

Please go to slide #6

	6
	Diagramming 
Mechanics


	There is a set of rules that you must follow when drawing data flow diagrams. Unlike system flowcharts, these rules allow you to evaluate DFDs for correctness.  
The rules for DFDs are listed on the table on this slide. In addition to these rules the following two guidelines also often apply:

The imputs to a process are different from the outputs of that process, and

Objects on a DFD have unique names.

Please go to slide #7

	7
	Diagramming
 Mechanics


	The act of going from a single system to four component processes is called functional decomposition. Functional decomposition is an iterative process of breaking the description or perspective of a system down into finer and finer detail. This process creates a set of hierarchically related charts in which one process on a given chart is explained in greater detail on another chart.  The lowest level of a DFD is called a primitive DFD.
When you decompose a DFD from one level to the next, there is a conservation principle at work. You must conserve inputs and outputs to a process at the next level of decomposition.  This conservation of inputs and outputs is called balancing.

Please go to slide #8

	8
	Types of DFDs


	The following four different types of data flow diagrams are used in the systems development process:
Current physical,

Current logical,

New logical, and

New physical.

In a current physical DFD, process labels include the names of people or their positions or the names of computer systems that might provide some of the overall system’s processing.
For the current logical model, the physical aspects of the system are removed as much as possible so that the current system is reduced to its essence, to the data and the processes that transform them, regardless of the system’s actual physical form.

Typically, the new logical model will differ from the current logical model by having additional functions. In addition, obsolete functions will have been removed and inefficient flows reorganized.

DFDs for the new physical systems will reflect the analyst’s decision about which system functions, including those added in the new logical model, will be automated and which will be manual.

Please go to slide #9

	9
	Using Data Flow
Diagramming in Analysis


	In the following section, we will consider additional guidelines for drawing DFDs that extend beyond the simple mechanics of drawing and making sure that rules of DFDs are followed. These guidelines include:

Completeness,

Consistency,

Timing considerations,

The iterative nature of drawing DFDs, and

Primitive DFDs.

The concept of DFD completeness refers to whether you have included in your DFDs all of the components necessary for the system you are modeling. If your DFD contains data flows that do not lead anywhere or data stores, processes, or external entities that are not connected to anything else, your DFD is not complete.  Most CASE tools have built in facilities that you can run to help you determine if your DFD is incomplete. 

Not only must all necessary elements of a DFD be present, each of the components must be fully described in the project dictionary. With most CASE tools, the project dictionary is linked with the diagram.

The concept of consistency refers to whether or not the depiction of the system shown at one level of a nested set of DFDs is compatible with the depiction of the system shown at other levels.

On a given DFD, there is no indication of whether a data flow occurs constantly in real-time once per week, or once per year. There is also no indication of when a system would run. When you draw DFDs, draw them as if the system you are modeling has never started and will never stop.
The first DFD you draw will rarely capture perfectly the system you are modeling. You should count on drawing the same diagram over and over again, in an iterative fashion.  One rule of thumb is that it should take you about three revisions for each DFD you draw.

One of the more difficult decisions you need to make when drawing DFDs is when you stop decomposing processes. Some concrete rules for when to stop decomposing are as follows:

When you have reduced each process to a single decision or calculation or to a single database operation,

When each data store represents data about a single entity,

When the system used does not care to see any more detail,

When every data flow does not need to be split further to show that different data are handled in different ways,

When you believe that you have shown each business form or transaction, and
When you believe there is a separate process for each choice on all lowest-level menu options for the system.

Please go to slide #10

	10
	Using Data Flow
Diagramming in Analysis


	Data flow diagrams can also be used in a process called gap analysis. Analysts can use gap analysis to discover discrepancies between two or more sets of data flow diagrams, representing two ore more states of an information system, or discrepancies within a single DFD.
Once the DFDs are complete, you can examine the details of individual DFDs for such problems as redundant data flows, data that are captured but not used by the system, and data that are updated identically in more than one location.
Inefficiencies can also be identified by studying DFDs. Some inefficiencies relate to violations of DFD drawing rules.  Others are due to excessive processing steps.

Please go to slide #11

	11
	Use Cases


	DFDs are not the only way to show functionality. Another way is use case modeling. A use case shows the behaviors or functionality of a system. It consists of a set of possible sequences of interactions between a system and its use in a particular environment for a particular goal. A use case describes the behavior of a system under various conditions as the system responds to requests from principal actors.
A use case model consists of actors and use cases. An actor is an external entity that interacts with the system. It is someone or something that exchanges information with the system. For the most part, a use case represents a sequence of related action initiated by an actor to accomplish a specific goal.

A use case diagram is depicted diagrammatically.  It is a picture that shows a system behavior along with the key actors that interact with the system.

The contents of a use case can be written in simple text. Others recommend templates that force you to consider all of the important information you need to have about use cases.  While the format of written use cases will vary, all written use cases will contain a step-by-step description of what must occur in a successful use case.

Please go to slide #12

	12
	Summary
	The following is a list of topics we have just discussed:

Modeling a systems process for structured analysis,

Data flow diagram symbols,

Rules governing data flow diagramming,

Decomposition of DFDs,
Balancing DFDs,

The four types of DFDs,

DFD guidelines,

Using DFDs as analysis tools, and

Use cases.



