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After the results of interviews, questionnaires, and prototyping are gathered and analyzed, Anna and Chip 
move to the next step, modeling the system. Their strategy is to create a layered set of data flow diagrams 
and then describe the components.

Anna says, “Let’s take the current logical data flow diagrams and add all the requirements and desired 
features of the new system. We can also eliminate any of the unnecessary features that wouldn’t be imple-
mented in the new system.”

Anna then takes the context-level diagram (shown in the CPU Case in Chapter 2) and adds many of the 
reports, inquiries, and other information that will be included in the new system. The finished context-level 
diagram is shown in Figure E7.1. Notice the many new data flows. In the proposed system, the computer 
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Context-level data flow 
diagram: Proposed CPU 
Computer Inventory 
System.
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MAINTENANCE staff will receive reports that currently are not available. One report, for example, helps to 
automate the installation of new computers, the INSTALLATION LISTING, and another report intended for 
management shows which software is located on which machines, the SOFTWARE CROSS-REFERENCE 
REPORT.

Anna continues, “Let’s expand this to Diagram 0 for the new system. This will be a logical data flow 
diagram because we want to focus on the business needs. Perhaps it would be best if we work in a team for 
this diagram.”

After working for several hours that afternoon and a good portion of the next morning, they complete 
the diagram. It is reviewed and modified with some minor changes. The finished Diagram 0 is shown in 
Figure E7.2 and Figure E7.3. Because it is a logical diagram, it shows no physical data entry method or 
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Diagram 0: Proposed CPU 
Computer Inventory System  
(part 1).
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validation operations, nor does it show any temporary data stores or transaction files. Timing is not a con-
sideration. (An example is the ADD NEW COMPUTER process, in which it appears that orders are updated 
and reports produced simultaneously.)

“This finally looks right,” muses Chip. “All the major processes, data flows, and data stores are ac-
counted for. And the overall diagram doesn’t look too complicated.”

“Putting all of the inquiries into one subsystem and all the reports into another helped. Remember how 
complex the original diagram was?” asks Anna.

“I sure do,” Chip replies. “I started to think we were tackling too much at once with this system. At 
least it’s more manageable now. Now that this is finished, what’s the next step?”

“We need to describe Diagram 0 in more detail,” remarks Anna. “We’ll do this by drawing a level 1 
diagram for each of the processes in Diagram 0. Just as a parent may have many children, there may be 
many level 1 diagrams for a specific level 0 diagram. For this reason many analysts refer to them as parent 
and child diagrams.”

“I’ve been working on Diagram 1, an explosion of Process 1, called ADD SOFTWARE RECORD. 
Perhaps you would like to review the finished result,” remarks Anna. This Diagram 1 is shown in 
Figure E7.4.

Chip and Anna both use Visible Analyst to verify that the data flow diagram syntax is correct. Vis-
ible Analyst will also check that the levels balance among data flow diagram processes and the child 
diagrams.
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Exercises
E-1. � Use Microsoft Visio or Visible Analyst to view the context-level diagram for the proposed computer 

system. If you are using Visible Analyst, experiment with the Zoom controls on the lower toolbar 
to change from a global to a detailed view of the diagram. Double click on the central process to 
examine the repository entry for it. Click Exit to return to the diagram. Right click on the central 
process to display the object menu for the central process. Use the Explode option to display 
Diagram 0, representing the details of the central process. Maximize the window and double click 
on some of the data stores and data flows to examine their repository entries. Click Exit to return 
to the diagram. Zoom to 100 percent and scroll around the screen to view different regions of the 
diagram; then print the diagram using a landscape orientation. Click FILE, NEST, and PARENT to 
return to the context-level diagram. Maximize the window.

E-2. � Modify Diagram 0 of the proposed computer system. Add Process 10, UPDATE SOFTWARE 
RECORD. You will have to move the MANAGEMENT external entity lower in the diagram; place 
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Diagram 1: ADD SOFTWARE 
RECORD from the proposed CPU 
Computer Inventory System.
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it to the left of Process 7, INQUIRY SUBSYSTEM. Create a repository entry for the process and 
then click Exit to return to the diagram. Print the diagram using a landscape orientation.

Input:	  1.  SOFTWARE CHANGE DATA, from CLERICAL SUPPORT
		 2.  SOFTWARE DELETE ID, from MANAGEMENT
Output:	  1.  SOFTWARE RECORD, an update from the SOFTWARE MASTER data store

E-3. � Modify Diagram 10, UPDATE SOFTWARE RECORD. Connect to the SOFTWARE MASTER using 
a double-headed arrow. (If you are using Visible Analyst, right click on the data flow, select Change 
Item, then select Change Type and Terminator Type, Double Filled.) Print the final diagram.

E-4. � Modify Diagram 8, INSTALL SOFTWARE. Add the following processes. Zoom in and scroll 
around the screen, checking your diagram for a professional appearance. Print the final result.

Process:	       8.2 INSTALL COMPUTER SOFTWARE
Input:	  1.  COMPUTER LOCATION, from Process 8.1
	 2.  SOFTWARE TITLE AND VERSION, from Process 8.1
Output:	  1.  INSTALLED SOFTWARE FORM
Process:	       8.3  CREATE INSTALLED SOFTWARE TRANSACTION
Input:	  1.  INSTALLED SOFTWARE FORM
Output: 	 1.  INSTALLED SOFTWARE TRANSACTION, to INSTALLED SOFTWARE data store
Process: 	      8.4 UPDATE SOFTWARE MASTER
Input:	  1.  INSTALLED SOFTWARE TRANSACTION
Output: 	 1.  SOFTWARE MASTER, update
Process: 	      8.5 PRODUCE INSTALLATION NOTIFICATION
Input: 	 1.  INSTALLED SOFTWARE TRANSACTION
	 2.  SOFTWARE MASTER, from the SOFTWARE MASTER data store
	 3.  HARDWARE MASTER, from the COMPUTER MASTER data store
Output:	  1.  INSTALLATION NOTIFICATION LISTING, an interface flow

E-5. � Modify Diagram 6, CHANGE COMPUTER RECORD. This is an online program to change 
computer information. Add the following three processes. Create repository entries for each of the 
processes, as well as the data flow. When completed, zoom to 100 percent and change any data flow 
arrows that are not straight, and move data flow labels for a professional-looking graph. Print the 
diagram using landscape orientation.

		    a. � Process 6.6, VALIDATE CHANGES. This process edits each change field for validity. The 
input is the KEYED CHANGES. The output fields are CHANGE ERRORS (interface flow) and 
VALID CHANGES (to Process 6.7).

		    b. � Process 6.7, CONFIRM CHANGES. This process is a visual confirmation of the changes. The 
operator has a chance to reject the changes or accept them. Input is the VALID CHANGES. The 
output fields are REJECTED CHANGES (interface flow) and CONFIRMED CHANGES (to 
Process 6.8).

		    c. � Process 6.8, REWRITE COMPUTER MASTER. This process rewrites the COMPUTER 
MASTER record with the changes on the record. Input is the CONFIRMED CHANGES. Output 
flow is the COMPUTER MASTER record, to the COMPUTER MASTER data store.

E-6. � Create the child data flow diagram for Process 4, DELETE COMPUTER. The following table sum-
marizes input, process, and output. Describe each process and data flow in the repository. When 
completed, zoom to 100 percent, move any data flow lines that are not aligned correctly, move the 
data flow labels for a professional-looking graph, and print the diagram.

Process:	 4.1 KEY DELETE ID
Description:	 The computer ID is keyed interactively
Input:	  1.  DELETED COMPUTER ID
Output:	  1.  KEYED DELETE
Process:	 4.2 OBTAIN COMPUTER RECORD
Description:	 COMPUTER MASTER record is read to ensure that it exists
Input: 	 1. KEYED DELETE (interface)
	 2. COMPUTER RECORD, from the COMPUTER MASTER data store
Output: 	 1. NOT FOUND ERROR (interface)
	 2. VALID COMPUTER RECORD
Process: 	 4.3 CONFIRM COMPUTER DELETION
Description:	� The computer information is displayed on the screen for operator confirmation 

or rejection
Input:	  1.  VALID COMPUTER RECORD
Output:	  1.  REJECTED DELETION (interface)
	 2.  CONFIRMED DELETION
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Process: 	 4.4 DELETE COMPUTER RECORD
Description:	� The computer record is logically (not physically) deleted from the 

COMPUTER MASTER data store by rewriting the record with an I for inac-
tive in the Record Code field

Input: 	 1.  CONFIRMED DELETION
Output:	  1. � DELETED COMPUTER, a double-headed arrow to the COMPUTER 

MASTER data store

The exercises preceded by a www icon indicate value-added material is available from www.pearsonhighered.com/kendall. 
Students can download a sample Microsoft Visio, Visible Analyst, Microsoft Project, or a Microsoft Access file that can 
be used to complete the exercises.
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