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“We can use the data flow diagrams we completed to create data dictionary entries for all data flow and data 
stores,” Chip says to Anna at their next meeting. Each of these components has a composition entry in the 
repository. The records created for the computer system are thus linked directly to the data flow diagram 
components that describe data.

Anna and Chip meet to divide the work of creating records and elements. “I’ll develop the data diction-
ary for the software portion of the system,” Anna says.

“Good thing I enjoy doing the hardware,” Chip kids her good-naturedly.
Records, or data structures, are created first. They may contain elements, the basic building blocks of 

the data structure, and they may also contain other records in them called structural records. Visible Analyst 
also maintains relationships among graph components, records, and elements that may be used for analysis 
and reporting. Since Microsoft Visio does not have a repository for data flow diagram objects, Visible Ana-
lyst repository will be used to illustrate the repository in this episode.

Using information from interviews and the prototype screens, Anna starts to create the Software re-
cords. Because the output of a system will determine what data need to be both stored and obtained via data 
entry screens, the starting point is the output data flow SOFTWARE INSTALLATION LIST. This prototype 
identifies some of the elements that should be stored in the SOFTWARE MASTER:

SOFTWARE INVENTORY NUMBER
VERSION NUMBER
CAMPUS LOCATION
TITLE
HARDWARE INVENTORY NUMBER
ROOM LOCATION

Other output prototype reports and screens are also examined. Additional elements are obtained from 
the ADD SOFTWARE prototype screen. These elements are arranged into a logical sequence for the 
SOFTWARE MASTER database table. The following standards for arranging elements within a record 
are used:

 1. The major key element that uniquely identifies the record. An example is the SOFTWARE 
INVENTORY NUMBER.

 2. Descriptive information, such as TITLE, VERSION NUMBER, and PUBLISHER.
 3. Information that is periodically updated, such as NUMBER OF COPIES.
 4. Any repeating elements, such as HARDWARE INVENTORY NUMBER, denoting the machines on 

which the software has been installed.

Next, the SOFTWARE MASTER record is created using the Visible Analyst repository. The descrip-
tion screen for creating a record is shown in Figure E8.1. (Note: This screen may differ from the data struc-
ture screen in your copy of Visible Analyst. To view the screen that is in the same format, click the Options 
menu and then click so there is a check in front of Classical User Interface.) Notice the entry area for an 
alias, or a different name for the record, used by a different user group. Because each user may refer to the 
same record by a different name, all such names should be documented, resulting in enriched communication 
among users.

Each element or structural record needs to be defined as part of the whole record, and it is entered in 
the Composition area. If the element or structural record is a repeating group, the name is enclosed in curly 
brackets ({ }) and the number of times it repeats is placed in front of the name. If the data are keys, a code 
is put in brackets ([ ]) in front of the name. The symbol [pk] represents a primary key. The symbol [akn] 
represents an alternate key, where n is 1, 2, 3, and so on, and defines each different key or group of fields 
that, when combined, make a secondary key. When a group of fields makes up a secondary key, that key is 
called a concatenated key. The symbol [fk] represents a foreign key.

Examine the SOFTWARE MASTER. It contains a primary key of SOFTWARE INVENTORY NUM-
BER and secondary keys of TITLE, PUBLISHER, and SOFTWARE CATEGORY.

Visible Analyst allows you to easily describe each structural record or element composing the larger 
record. Anna places the cursor in each name in the Composition area and clicks the Jump button. Further 
record and element screens are displayed and detailed information is entered.

Defining What You Mean
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“This is great!” Anna thinks to herself. “It’s so easy to enter the details, and by using this method, I 
won’t accidentally forget to describe an element.”

Chip is also impressed with the simplicity of creating the data dictionary. Following a process similar 
to Anna’s, he creates a record description for the COMPUTER MASTER. It contains a table of five internal 
boards and two structural records, PERIPHERAL EQUIPMENT and MAINTENANCE INFORMATION. 
The Composition area for entering element or record names is a scroll region, meaning that more lines may 
be keyed than will fit in the display area. As entries are added to the bottom of the region, top entries scroll 
out of the area.

As elements are added to the record, Chip decides to describe each in detail. The element description 
screen for the HARDWARE INVENTORY NUMBER is shown in Figure E8.2. Observe the areas for enter-
ing element attributes. Several aliases may be included along with a definition. A Notes area contains any 

Figure e8.1 
SOFTWARE MASTER record 
description screen.

Figure e8.2 
HARDWARE INVENTORY 
NUMBER element description 
screen.
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other useful information about the element. Chip and Anna employ this area to enter further edit criteria 
and other useful notation. The description for the HARDWARE INVENTORY NUMBER details how this 
number is used to keep physical track of the machines.

Clicking on the Physical Characteristics tab displays a second screen for the HARDWARE INVEN-
TORY NUMBER, illustrated in Figure E8.3. It contains an area showing within which structures the ele-
ment is contained, as well as an area for the type of data, the length, and the picture used to describe how 
the data are formatted. Each such picture is a coded entry, indicating how the element should be formatted. 
Examples of some of the codes are as follows:

9 Represents numeric data: Only numbers may be entered when prototyping.

A Alphabetic: Only alphabetic characters may be entered.

X Alphanumeric: Any characters may be entered.

Z Zero suppression: Replace leading zeros with spaces.

$ Dollar sign: Replace leading zeros with a dollar sign.

Figure e8.3 
HARDWARE INVENTORY 
NUMBER element characteristics 
display.

Chip is careful to include complete entries for these areas, including any default values and whether 
the entry may be null or not.

Anna and Chip repeat this process for all elements found on each record. This effort is time consum-
ing but worthwhile. After the first few records are created, it becomes easier to create the remaining record 
structures. Visible Analyst has a search feature that provides lists of the elements contained in the design.

“I think that we’ve designed a complete set of elements,” Chip says at a checkpoint meeting.
“Yes,” replies Anna. “There are reports that will show us the details of the data structures and help 

us to spot duplications and omissions. Let’s put Visible Analyst to work producing record layouts for us.”
The Reports feature was used to print record layouts for all master data stores.

Record and Element Analysis
“Now let’s really put the power of Visible Analyst to use,” Anna says. “Let’s see how well we’ve really 
designed our data.”

“What do you mean?” Chip asks.
“I’ve been studying the analysis features contained in Visible Analyst, and there’s a wealth of options 

for checking our design for consistency and correctness,” Anna replies. “The first step is to use the Reports 
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feature to produce a summary report of the elements we’ve added. Then we can examine the list for duplica-
tions and redundancy.”

Figure E8.4 is an example of a portion of the element summary report displayed using Firefox. Ana-
lysts would examine the contents carefully and look for redundancy, or elements defined more than once. 
These redundancies are usually easy to spot because the list is sorted by element name. The elements 
HARDWARE INVENTORY NUMBER and HARDWARE NUMBER and the elements SOFTWARE IN-
VENTORY NUMBER and SOFTWARE NUM appear to be duplicate elements. Other duplicates, such as 
ROOM LOCATION and LOCATION, are harder to spot.

“Next we should use the No Location References option, which shows all the elements that are not 
included on any record,” says Anna.

“This is terrific!” exclaims Chip. “This No Location References shows design work that needs to be 
completed. We should produce this report for all the design components.”

The elements were either added to other structures or deleted as duplicates. Producing the No Location 
References report a second time revealed no further isolated elements.

“Well, I guess that wraps up the data portion of the system design,” Chip says.
“Guess again,” replies Anna. “We’ve only begun to analyze. The Report Query feature will provide us 

with a lot of design information, both for analysis and documentation.”
The analysts select a report called Def Entities without Composition as their first choice. The report 

shows entries that are a data store or data structure and do have a composition entry. The output shows that 
there are no records in error. The next report query is Elements without Pictures, and it shows all elements 
that do not have pictures defined for them. A last report that Chip and Anna create is called Undefined Ele-
ments, indicating all elements that have not been defined; that is, they exist in the repository as a name only, 
but with no physical characteristics.

“We’re not finished yet. There are some useful matrices that will provide documentation for any chang-
es that may be made in the future. Let’s produce the Data Elements versus Data Structures matrix, which 
shows records and their elements,” Anna suggests.

The Report feature has the ability to produce reports as well as matrices in a grid representation. It 
shows all elements and the data structures in which they are contained. This matrix is used to access the ef-
fect of changing an element by showing which corresponding data structures must be changed.

The next matrix created is the Diagram Location Matrix, showing all data stores and the diagrams in 
which they are located. This information is useful if a change needs to be made to the data store, because it 
will indicate where programs and documentation need to be changed.

A final matrix is the Composition Matrix, showing all data elements and the data stores in which they 
are contained. This matrix gives Chip and Anna a picture of which elements may be stored redundantly, that 
is, in several data stores rather than one.

“There are many other reports and matrices that would be useful for us to produce,” Anna says. “Some 
of these should be used later for documentation and tracking any proposed changes. I’m really pleased with 
what we’ve accomplished.”

Figure e8.4 
Element summary preview.
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Exercises
Note: If you are not using Visible Analyst, you can use a Microsoft Word or Microsoft Excel 
template to do some of the following exercises. The repository information is included in a 
repository.html web page that you may save.

E-1.   Use Visible Analyst to view the COMPUTER MASTER data store. Jump to the data structure and 
browse the elements and structural records.

E-2.  Print the SOFTWARE MASTER record using the Report feature.

E-3.  Use the Jump button to move to the Software Record Structure. Delete the following elements:

ACTIVE SOFTWARE CODE
INSTALLATION COMPUTER
SOFTWARE EXPERT

E-4.   Modify the SOFTWARE CHANGES record, supplying changes to the SOFTWARE MASTER 
record. The modifications are as follows:

     a. Add a [pk], for primary key, in front of the SOFTWARE INVENTORY NUMBER.
     b.  Add the following elements: COMPUTER BRAND, COMPUTER MODEL, MEMORY 

REQUIRED, SITE LICENSE, and NUMBER OF COPIES.
E-5.   Modify the COMPUTER ADD TRANSACTION record, which contains new computer records to 

be placed on the COMPUTER MASTER data store.
     a. Insert the BRAND NAME and MODEL above the SERIAL NUMBER.
     b. Place the CAMPUS LOCATION and ROOM LOCATION after the SERIAL NUMBER.
     c.  Add the following elements at the bottom of the list: HARD DRIVE, SECOND HARD 

DRIVE, and OPTICAL DRIVE.
E-6.    Modify the INSTALLED SOFTWARE TRANSACTION, which is used to update the 

SOFTWARE MASTER and to produce the SOFTWARE INSTALLATION LISTING. Delete 
the TITLE and VERSION NUMBER, because they may be obtained from the SOFTWARE 
MASTER and are redundant keying. Add the HARDWARE INVENTORY NUMBER, specifying 
the installation computer. Delete the CAMPUS LOCATION and ROOM LOCATION, because 
they are elements of the installation computer.

E-7.  View the alias entry for the SOFTWARE CHANGES.

E-8.   Modify the INSTALLED SOFTWARE data store. Add the composition record INSTALLED 
SOFTWARE TRANSACTION. The index elements are SOFTWARE INVENTORY NUMBER 
and HARDWARE INVENTORY NUMBER.

E-9.   Define the data store SOFTWARE LOG FILE. This file is used to store information on the new 
software records, plus the date, time, and user ID of the person entering the record. Index ele-
ments are SOFTWARE INVENTORY NUMBER, TITLE, VERSION (a concatenated key), and 
SOFTWARE CATEGORY.

E-10.  Define the data store PENDING COMPUTER ORDERS. This file is created when a purchase 
order is made for ordering new computers, and it is updated by the computer system. Place a 
comment in the Notes area stating that the average number of records is 100. Index elements 
are PURCHASE ORDER NUMBER and a concatenated key consisting of BRAND NAME and 
MODEL.

E-11.  View the entry for the SOFTWARE RECORD data flow. Click Jump with the cursor in the 
Composition area and examine the SOFTWARE MASTER record. Click Back to return to the 
data flow description screen.

E-12.  Modify the SOFTWARE UPGRADE INFORMATION data flow. The composition record is 
SOFTWARE UPGRADE INFORMATION.

E-13.  Modify the SOFTWARE CROSS-REFERENCE REPORT data flow. The composition record is 
SOFTWARE CROSS-REFERENCE REPORT.

E-14.  Modify the data flow entity for INSTALL UPDATE. This flow updates the COMPUTER 
MASTER record with installation information. Its data structure is INSTALL UPDATE 
RECORD. Include a comment that it processes about 50 records per month in updating the 
COMPUTER MASTER.

E-15.  Use the INSTALL UPDATE data flow to jump to (and create) the INSTALL UPDATE RECORD. 
Provide a definition based on information supplied in the previous problem. Enter the following elements:

HARDWARE INVENTORY NUMBER (primary key)
CAMPUS LOCATION
ROOM
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HARD DRIVE
MAINTENANCE INTERVAL
DATE INSTALLED

E-16.  Create the data flow description for the SOFTWARE INSTALLATION LIST. This flow contains 
information on specific software packages and the machines on which the software should be 
installed. The composition should include the SOFTWARE INSTALLATION LISTING, a data 
structure.

E-17.  Use the SOFTWARE INSTALL LIST to jump to (and therefore create) the SOFTWARE 
INSTALLATION LISTING. The elements on the listing are as follows:

SOFTWARE INVENTORY NUMBER
TITLE
VERSION NUMBER
HARDWARE INVENTORY NUMBER
CAMPUS LOCATION
ROOM LOCATION

E-18.  Modify and print the element HARDWARE SUBTOTAL. Change the type to Decimal, the length 
to 7,2, and the picture to Z, ZZZ, ZZ9.99.

E-19.  Modify the COMPUTER TYPE element. The description should be: The physical type of com-
puter. Values & Meanings should contain: L—Laptop, D—Desktop, N—Netbook, H—Handheld, 
T –Tablet, S-Smartphone. The type is Char with a Length of 1, and a Picture and Display of X. Do 
not allow a null value.

E-20.  Modify and print the DEPARTMENT NAME element. Create an alias of STAFF DEPARTMENT 
NAME. In the Notes area, enter the following comment: Table of codes: Department Table. The 
type should be Character, the length 25, and the picture X(25).

E-21.  Create the following element descriptions. Use the values supplied in the table. Create any alter-
nate names and definitions based on your understanding of the element.

Name PURCHASE ORDER NUMBER PROBLEM DESCRIPTION

Type Character Character

Length 7 70

Picture 9999999 X(70)

Name TOTAL COMPUTER COST NEXT PREVENTIVE MAINTENANCE DATE

Type Numeric Date

Length 7,2 8

Picture Z, ZZZ, ZZ9.99 Z9/99/9999

Notes  The NEXT PREVENTIVE MAINTENANCE 

DATE is calculated by adding the 

MAINTENANCE INTERVAL to the LAST 

PREVENTIVE MAINTENANCE DATE

Name PHONE NUMBER REPAIR STATUS

Type Character Character

Length 7 1

Picture 999-9999 X

Notes  Table of codes: Repair Table

Default  C

E-22.  Use the Repository Reports feature of Visible Analyst to produce the following reports and 
matrices, either by printing the reports or by previewing them using your Web browser. The selec-
tion criteria from the Repository Reports dialog box are listed, separated with a slash (/). Explain 
in a paragraph where the information produced may be effectively used.

    a. Data Flow/Cross-Reference Listing/Data Element/Entire Project
    b. Data Flow/Cross-Reference Listing/Data Structure/Entire Project
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    c. Record Contains Element (One Level) Matrix
    d. Data Flow/Single-Entry Listing/Software Master—Normalized
    e. Data Flow/Diagram Location Matrix/Data Stores versus Diagrams
    f. Data Flow/Composition Matrix/Data Elements versus Data Flows
    g. Data Flow/Composition Matrix/Data Elements versus Data Structures
    h. Data Flow/Composition Matrix/Data Element versus Data Stores
E-23.  Use the Report Query feature of Visible Analyst to produce the following reports. Explain in a 

sentence what information each report provides.
    a. The Undefined Elements report
    b. The Elements without Pictures report
    c. The Coded Elements report
    d. The Any Item with Components report
E-24.  Use Visible Analyst to print a summary report for all data flow components that do not have a 

description. (Hint: Click the No Descriptive Info. radio button.)
E-25.  Use Visible Analyst to print a summary report for all data flow components that are not on a dia-

gram. (Hint: Click the No Location References radio button.)
E-26.  Use Visible Analyst to print a detailed report for all elements. Include only the physical informa-

tion and the values and meanings. (Hint: Click the Fields button and then the Invert button and 
select the fields that you want printed.) Why would this report be useful to the analyst?

The exercises preceded by a www icon indicate value-added material is available from the website 
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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