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“Let’s take our prototypes and some new displays, reports, and forms to create the final user interface,” 
Anna says to Chip.

“It’s about time, isn’t it?” replies Chip. He was all too aware of the importance of designing a good 
interface. “I would like to keep all of the factors of the human-computer interface in mind. I think that when 
we are finished, we should have the users complete a usability survey.”

“Agreed!” exclaims Anna. “Let’s outline and define our guidelines.”
After talking, they set up the following display dialog guidelines:

 1. Well-designed displays should:

Communicate actions and intentions clearly to users.

Show options available to operators, either using text or icons. Examples are:

MAKE CORRECTIONS OR PRESS ESC TO CANCEL
ENTER HARDWARE INVENTORY NUMBER
PRESS ENTER KEY
PRESS ENTER TO CONFIRM DELETE, ESC TO CANCEL
Buttons that say OK or Cancel

Standardize use of any abbreviations.

Avoid the use of codes, substituting the code meaning.

Provide help screens for complicated portions of the dialog.

Provide tool tip help for toolbar icons.

 2. Feedback should be provided to the users. Feedback includes:

Titles to show the current page.

Actions successfully completed messages, such as:

RECORD HAS BEEN ADDED
RECORD HAS BEEN CHANGED

Error messages. Examples are:

INVALID DATE
YOU MUST INCLUDE A NUMBER
SOFTWARE IS NOT ON FILE

An invalid data dialog box, with an OK button on a graphical user interface display.

Processing delay messages similar to:

PLEASE WAIT—REPORT IS BEING PRODUCED

An hourglass turning upside down on a graphical user interface.

 3. There should be consistency in the design, including:

 Location of the brief help in the status line area. Web pages should include instructions and a clearly 
indicated help option.

Date and time in heading areas.

Consistent exit of all displays, such as through the use of the same action or back button on web pages.

Standard use of icons or buttons, to display a next or previous page in a multiple-page display.

Consistent method of canceling an operation, such as through the use of the Escape key. Standardized 
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use of color and high-intensity display, such as all error messages appearing in red.

Standardized use of icons and images on web pages and displays.

Standardized pull-down menus for web pages and on other displays.

 4. Minimum operator actions should be required to use the system. Some examples are:

 When changing or deleting records, only the record key need be specified. The system would obtain 
the record and display pertinent information.
 When names are required as key entries, only the first few letters of the name need be entered. The 
program would use partial matching or Ajax for web pages to find all matching record key names and 
present them for selection by the operator.
All numeric entries may omit leading zeros and commas.
 As each data field is completed, the cursor should advance to the next entry field. The user should be 
able to Tab into fields in the correct sequence.
 After each option is completed, the same display, with blank entry areas, should be redisplayed until 
the Exit icon is clicked.
When an option is exited, the previous menu should be displayed.
Drop-down lists should be used whenever possible on Web and GUI displays.
Check boxes and radio buttons should be used to make selections whenever possible.
Default buttons should be outlined so that the user can press the Enter key to select them.

 5. Data entering the system should be validated. Guidelines are:

Specific fields should be verified according to edit criteria.
 As errors are detected, operators should be given a chance either to correct the error or to cancel the 
transaction.
 When no errors have been detected in a transaction, the entry should be presented to the operator for 
visual confirmation. The operator should have the opportunity either to accept it or to make corrections 
to the data entered.

 Upon examining the many displays and reports (over 30 in all in Access, as well as numerous web pages), 
Chip and Anna decide to split the menu into several functions. “How do we divide these various functions 
into a set of menus?” asked Chip.

 “Why don’t we use a decomposition diagram to organize the functions into a hierarchy?” replied Anna. 
Chip and Anna begin working on the diagram. The menu interactions will be represented in a hierarchical 
structure, with options shown as rectangles and the overall menu represented by the rectangle on the top. 
Each secondary menu will be shown beneath the primary menu, with screen programs at the lowest level. 
The main menu will have six main choices, as illustrated in Figure E14.1: (1) Update Software, (2) Update 
Hardware, (3) Inquiry, (4) Modify Codes, (5) Training, and (6) Report. Each of these options is further 
subdivided into smaller menus or individual functions. The Inquiry Menu is subdivided into two smaller 
menus, Software Options and Hardware Options, as well as an option for running the Software Expert 
Inquiry.

The rectangles on the functional decomposition diagram are implemented using a series of pull-down 
menu lists, which are shown in Figure E14.2. Notice that the Inquiry menu has functions corresponding to 
the rectangles on the previous figure. A row of buttons for common functions is included below the menus. 
The menu functions are included as a set of buttons in the main area of the screen, and these buttons may be 
clicked to run corresponding programs. It was decided that the Add Computer, Add Software Package, 
and Change Computer programs would be run directly from the main menu. Clicking the other buttons 
causes selection dialog boxes to display, with choices for selecting programs.

“We are also including drop-down menus for the web pages,” comments Anna. “These use a z-index to 
place them in front of the web page. They drop down when the mouse hovers over them, and they disappear 
when the mouse moves off of them.”

“Sometimes that can be annoying,” remarks Chip. “The web page is constantly flashing menus when 
the mouse is moved over the page.”

“We can put a delay so that the drop-down happens when the mouse hovers for more than a brief sec-
ond,” says Anna thoughtfully.

“These menus should be consistent for the set of web pages and forms,” muses Chip. “We can use the 
same code and styles on a number of web pages.”

After some thoughtful deliberation, the design of the Web menus is complete. Figure E14.3 illustrates 
the final menu.

“Here’s what I think the guidelines for the update programs should be,” Anna tells Chip. “The key fo-
cus is on accuracy, with comprehensive editing for each data field. Add programs will display an entry page 
and allow either hardware or software records to be created. After all entries are complete, a user should 
double-check the data and click the Add Software Record button. Any data that are already in the system 
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Figure e14.1 
Screen hierarchy for the computer 
system.
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Figure e14.2 
The main menu for the computer 
system.

should be implemented using drop-down lists. There are also buttons to undo changes, move to different 
records, print the record, save the changes, and exit the page. A record could be added only if the primary 
key for the record does not already exist.

“Delete displays must have a simple, primary key entry, such as the COURSE DESCRIPTION in 
the DELETE SOFTWARE COURSE display,” Anna continues. “The DELETE SOFTWARE COURSE 
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 display uses a Find button (the binoculars) to help locate the desired record. The corresponding record is 
read and the information is displayed. Users click the Delete button and are prompted to confirm the delete. 
If the user clicks the Escape key or Cancel, the delete action is canceled. How does all that sound?” she 
asks Chip.

“So far, so good,” he replies. “Anything about onscreen change displays?”
“Yes. They have a primary key for the record entered and the matching record read. Record informa-

tion is to be displayed that allows the operator to overtype the data with changes. All changes are to be 
validated with full editing. When all change fields are valid, the user must click a button to save the changes. 
Is that clear enough for the user?” Anna asks.

“I think it’s very good,” Chip acknowledges. “I think we’ve got a good start on designing our user 
interfaces.”

EXERCISES
E-1 Use Microsoft Access to view the menu options for the computer system.

E-2  Examine the HARDWARE INQUIRY. Explain the inquiry type using the value, entity, and attri-
bute (V, E, A) notation.

E-3  In a paragraph, explain why a data entry display should emphasize accuracy, whereas an inquiry 
display emphasizes how fast results may be displayed.

E-4  Modify and print the hierarchy chart representing the Update Hardware menu. The file name in 
Microsoft Visio is Update Hardware. Add rectangles to represent the following menu options:

CHANGE COMPUTER
DELETE COMPUTER RECORD
UPDATE INSTALLED COMPUTER

E-5  Use the Program Structure diagram of Microsoft Visio or the Functional Decomposition diagram 
in Visible Analyst to draw a hierarchy chart representing the options found on the Update Software 
menu. Start with the top rectangle representing the Update Software menu.

ADD SOFTWARE PACKAGE
CHANGE SOFTWARE RECORD
DELETE SOFTWARE RECORD
UPGRADE SOFTWARE PACKAGE

E-6  Chip and Anna realize that the menu that has been designed is for the users involved in the instal-
lation and maintenance of computer hardware and software. This menu would not be suitable for 
general faculty and staff members, because they should not have the ability to update the records. 
Design a menu, either on paper or using software with which you are familiar, that would provide 
the general user with the ability to perform inquiries and reports.

Figure e14.3 
CPU Web menu showing drop-
down options displaying in front 
of the main web page.
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E-7  Discuss in a paragraph why the users would need to move to another page (by pressing the Next 
Record button) to display the correct record for the SOFTWARE LOCATION inquiry.

E-8  Design the SOFTWARE DETAILS inquiry display. The entry field is SOFTWARE INVENTORY 
NUMBER, and all software information, with the exception of EXPERT and MACHINES 
INSTALLED ON, should be displayed. Refer to the Visible Analyst SOFTWARE DETAILS data 
flow repository entry or the repository web page.

E-9  When scheduling classrooms for student use, Cher Ware needs to know all the software packages 
in a given room. She would like to enter the CAMPUS LOCATION and the ROOM on an inquiry 
display. The fields would be TITLE, VERSION, SITE LICENSE, and NUMBER OF COPIES.

Design the SOFTWARE BY ROOM inquiry, which is described as a data flow in the repository 
web page or the Visible Analyst repository.

E-10  Every so often, Hy Perteks receives a request for help concerning a given software package. Staff 
members and students need to perform advanced options or transfer data to and from different pack-
ages, and they are having difficulties. Hy would like to enter the software TITLE and VERSION 
NUMBER. The resulting display would show the SOFTWARE EXPERT NAME and his or her 
CAMPUS LOCATION and ROOM NUMBER. Design the screen for the LOCATE SOFTWARE 
EXPERT inquiry. Describe the logic and files needed to produce the inquiry. Use value, entity, and 
attribute (V, E, A) notation for this inquiry. The details for this inquiry are included in the Visible 
Analyst SOFTWARE EXPERT data flow repository entry or the repository web page.

E-11  Hy receives a number of requests for training classes. He would like to plan training and place the 
upcoming classes on the intranet so that faculty would have an adequate amount of lead time to 
schedule a class. Design the SOFTWARE TRAINING CLASSES inquiry. The details may be found 
in the repository web page or the Visible Analyst data flow repository entry called SOFTWARE 
TRAINING CLASSES.

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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