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Move the cursor to the option BEGIN and click the mouse button. The 

translation process will commence. Please wait a few moments as 

the text file is processed. If the text file is quite long, the 
translation process may take several minutes to complete. We have 
already defined the word TALL in the dictionary. If you would like to 

see how to define new dictionary entries, you should work through the 

tutorial disk. 

After the translation process is finished, the handsign that 

corresponds to the word TALL will be placed above it. If you would 

like to print this document, move the cursor to the OTHER command 
and click the button on the mouse. A pull-down menu will appear with 
the options available listed on it. The screen will look like the 

following: 

File Translate Dictionary Font 

Select the PRINT option on the menu and the document will begin 
printing on the printer. The final document will look like the 

Print 
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following: 

Tall 



- Section III : Modes of operation 

3.0 Commands 

All commands for the system are either found on the 

instruction block at the top of the screen, or on a menu that is 

pulled down when an option is selected. The commands will 

be covered as they appear on the main selection screen. The 

following main selection screen will appear when the program 

is first executed. To select a command, place the pointer on 

the command by using the mouse and click the button that is on 

the mouse. 

Translate Dictionary Font 

NOTE: 
The area below the instruction block would be larger if it 

was being displayed on the screen, but to limit the the space 

used for this manual, the area was scaled down. Let us now 

investigate the commands that are available on the system. 

Let us now take a look at the first command on the main menu 

screen. 
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Delete 

Eject 

Translate Dictionary Font 

When the pointer is placed on the word FILE and the 

button on the mouse is pressed, a pull-down menu will appear 

80 

that lists the options available under that command. The file command 

allows you to save, load, delete, or eject a file. 

w~ \\7~ (FILE) 

MAIN File Translate Dictionary Font Options 

Save document as 

File3 

This command allows you to store the file that is in the 



- computer to a diskette. You may have the file be stored over a 
previously saved file by selecting a file name from the list or 
you may enter a new name for the file to be saved under. After 

entering or selecting the name, click the SAVE bubble. The file 

will then be stored to the diskette. If you wish to abort the 

save command, click the CANCEL bubble. You will then be 

returned to the main screen without the SAVE command from 
being executed. If you would like to store the file on the disk 

that is in the external device, click the DRIVE bubble. By 
clicking this bubble, the devices will be alternately selected. 

Click the EJECT bubble if you would like to exchange disks in 

the drives. 

IL©ffi\© (FILE) 

MAIN File Translate Dictionary Font Options 

Retrieve document 

" File3 

This command allows you to retrieve a file from a disk. 
You select a document you want to retrieve by clicking the 
name of a file that is shown on the list. The file will then be 
brought up into the computer. 
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[P)lEllEllE(FILE) 

MAIN File Translate Dictionary Font Options 

Document to delete 

II 

File3 

This command allows you to remove a previously saved 

file from a diskette. You may either enter the name of the file 

to delete, or select the file using the mouse. 

EJECT 

This command will pop the diskette out of the designated 

drive. This will allow you to exchange disks. 
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IBANSWE 

Begin 

This command involves the translation of the MacWrite 
file that has been loaded into the computer to the final 

product. This command has two options: page setup or begin 

the translation process. 

SEIUP 

MAIN File Translate Dictionary Font Options 

SETUP Margins 
~ OK )] 

Left Top 
Orientation 11.0 I 11.5 I (cancel) 
0 Horizontal Right Bottom • Vertical 

11.0 I I 0.5 I 

i ~ 
~ 

This option defines the format of the pages of the final 

!!! 

I(] 



document that will be produced. You may have the page be 
vertically printed (manuscript) or horizontally printed (book). 

The four margins (left, right, top, bottom) may also be 

adjusted. Click the OK bubble when all the parameters are 
correct. Click the CANCEL bubble to abort the setup screen. 

aEG~N 

This command will start the translation process on the 

file that is currently loaded into the computer. 

File Translate 

Define 
Retrieve 

Delete 

This command allows the user to perform management 
tasks to the dictionary of handsign pictures. This command 

will be used when you are defining new entries, modifying 
entries, or deleteing entries. 

SEABCiji (ENTRIES) 

84 



-
MAIN File Translate Dictionary Font Options 

Search ( Start ) 

Search for entry II I ( Cancel) 

- o Not found i Found 

This command will search the dictionary to see if the 
particular word has been previously defined. Enter the word in 

the rectanagle and then either press return, or click the START 
bubble. If the entry has been previously defined, the circle by 

the FOUND will be filled in. If the entry has not been defined, 
the circle by the NOT FOUND will be filled in. Click the CANCEL 

bubble if you would like to abort this command. 

D~C1r~OINlARV DEf~INIE 
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Direction Movement Articulation Orientation 

This command gives the user options to help create the 
handsign entries of the dictionary. Each of the options will be 
lightly covered. 
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HANDSHArplE 

ontact Direction Movement Articulation Orientation 

Enter Handshape code 

34 

( OK ) 

( Cancel) 

This option asks the user to select the handshape that will be 

used by the hands to make the handsign. There will be a sheet that has all 

the handshapes available listed with the code numbers that has been 

assigned to them. You must find the required handshape and then enter the 
code number in the rectangle. After entering the code number, press RETURN 
or click the OK button. 

CONIACT 

Continuous 

Holding 

Double 

End 

Noncontact 

Movement Articulation Orientation 

This command defines the type of contact that will occur 
in the handsign. Click the appropriate type of contact with the 
pointer and the mouse. 
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Articulation Orientation 

UP 
Down 

Up - Down 

Right 

Left 

Side-to-side 

Toward 

Away 

To-and-from 

Nondlrectlonal 

Use this command to define the direction of the 

movement that the hands will follow while executing the 

handsign. 

MOVEMENI 

DEFINE Handshape Contact 

Separate 

Link 

Approach 

Cross 

Nonlnteractlng 

Orientation 

This command is used to define the type of movement the 

arms and hands perform for the handsign. 



Direction 

Head 

Trunk 

Arm 

Hand 

Neutral space 

This command will allow you to define the 

point-of-articulation that is made while performing the 

handsign. When you click the major area that is used for the 

articulation, another pull-down menu will appear that will list 

the detailed areas that can be used. 

Q[fWENVJ~QN 

Direction Movement 

Away 

Left 

Right 
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Up-and-down 

The orientation command is used to define the way that 

the hand will be displayed. For example, if the option TOWARD 

is selected, the palm side of the hand will be shown. 
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[REI!8l~EVE (ENTRY) 

MAIN File Translate Dictionary Font Options 

Retrieve ( Start ) 

Retrieve entry II I ( cancel) 

i.-
o Not found @ Found 

This command will allow you to display a previously 

defined handsign. You can then proceed to modify it by using 

the define command. Enter the ASL-word to be retrieved in the 

rectangle and then press RETURN or click the START bubble. 

Click the CANCEL bubble to keep this command from executing. 

pELEIE (ENTRY) 

MAIN File Translate Dictionary Font Options 

D~I~I~ ~ 
Delete entry II ( Cancel) 

o Not found @ Deleted 
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fONI 

This command allows you to remove handsign entries 

from the dictionary. Enter the name of the entry to be removed 
in the rectangle. Press the RETURN or click the START bubble 

to begin the delete process. If the entry does not exist, the 

user will see the circle by the NOT FOUND be filled in. If it 

does exist, you will be prompted to acknowledge that you want 
to delete this entry. Click the CANCEL bubble to keep this 

command from executing. 

MAIN File Translate Dictionary Options 
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~~;aa;;;;;;;;;;;;;;;;;;;;;;;;;;;ilCh~i~Ca~g~o~II;;;;lij 
Geneva 
Monaco 
New York 
Times 

This command allows you to change the type of print of 
the text that will be produced for the final document. 

OIHER 

MAIN File Translate Dictionary 

Print 

The other command relates to printing the document to a 
printer. The CHOOSER option allows you to select the type of 
printer that will be used to obtain the final document. The 

------------- ... ------~---



print option will start the printing process. A window will be 
displayed that will allow you to pause, continue, or cancel the 

printing process. 

3.1 Dialogues 
Not applicable to this particular project. 

3.2 Reports 
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The documents produced from this system contains up to sixteen 
words of text and their corresponding handsigns on a page. The 

handsigns are placed above each corresponding word. The words will 
be placed in the following manner: four words horizontally by four 

words vertically on a page. 
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SECTION IV: Advanced features 

4.0 Advanced features 

• Changing the page format of the final document 

• Retrival of previously defined entries to allow a slight 

modification to be made to the entry 

• Allow the font of the text to be changed 

• Allow the size of the text to be changed 

• Allow the document to be printed vertically or 

horizontally 

• Allow different printers to be used with this software 
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- SECTION V : Command syntax and system options 

5.0 Command syntax 

All the commands are placed on pull-down menus or 

placed in windows. The majority of the commands are 

selected through the use of a mouse. 

5.1 System options 

• Allow the use of different types of printers 

• Allow the use of a hard disk or two floppy disks 
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SECTION I : Product overview and summary 

1.0 Product overview 

• Translation of written ASL to handsign graphics 

• Definition of handsigns 
• Dictionary of handsign components 

• Interaction through the use of a mouse and menus 

• Multiple handsigns corresponding to one word 

• Print a final manuscript with the picture of the 

handsign above the written ASL-text 

• Storage of all files for later use 

1.1 Product summary 

The product that is to be developed is a tool for the client to 

write and produce literature for the people who are deaf. The product 

will allow the entering of written ASL (American Sign language) with 

a general text editor. The file produced from this text editor will be 

used by the product as its input. Each text word from the file will be 

read and then processed by the program. The program will try to make 

a match with the word read in from the file and a word from the 

dictionary. If there is a match, all the graphic representation of the 

handsigns that correspond to the word will be shown. If there is only 

one word that corresponds, the picture and the word is saved to 

another file. If there are more than one handsign, the user will be 

allowed to select the proper one. If the proper sign has not been 

defined in the dictionary, the user will be allowed to create a new 

definition of a word. The computer will help the user create a picture 

of a handsign by letting the user select from a number of handsign 

components shown through the use of menus. After the text has been 

translated, the new manuscript with the handsigns above the written 

92 
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- ASL will be printed using a high-resolution printer. 
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SECTION II : Development/operations/maintenance 

environments 

2.0 Development environment 

The development of the system will be performed on the same 

computer configuration that will be used by the client. 

The configuration is the following: 

• Macintosh (Plus or II) 

• Hard disk and external drive 

• Imagewriter dot-matrix printer 

• Keyboard and mouse 

The language decided upon will be Macintosh C. The following 

tools will be accessible to the developer. 

• MacWrite 

• MacDraw 
• C compiler and editor 

• Apple's Inside Macintosh 

• Macintosh reference manuals 

• Diskettes 
• Imagewriter reference manual 

2.2 Operating environment 

The operating environment will be the target computer as used in 

the development environment. The user will have access to the 

software to run the system and the user manuals for the system and 

the Macintosh computer. 
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2.3 Maintenance environment 

All maintenance of the system will be performed on the 

target-computer that was used during development and operation. The 

person maintaining the software will have access to all the 

documentation that pertains to the software of the system. The 

maintainer will have access the all the tools used during development. 

95 
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SECTION III : External interfaces and data flow 

3.0 User displays and formats 

The user displays will follow the specifications used by the 

software of the Macintosh. This means that all option selection will 

be through menus and manipulation of the mouse. Every screen will 

have an instruction block at the top of the screen that has the 

functions labeled on it. When the user places the mouse pointer on the 

desired function, a menu will pull down to show the available options 

of that particular function. The area below the instruction block will 

be framed by a colored rectangle. Here is an example of a typical 

screen. 

File Translate Dictionary Font 
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3.1 User command summary 
The user commands are grouped together in five main 

categories: 

• File commands 

• Translate commands 

• Dictionary commands 

• Font options 

• Other commands 

FILE COMMANDS 
- SAVE : stores the document created 

- LOAD : loads a text file 

- DELETE: deletes a text file 

- EJECT : ejects a disk from the drive 

TRANSLATE COMMANPS 
SETUP allow user to select setup options 

- BEGIN : begins the translation of the file 

DICTIONARY COMMANPS 

- SEARCH : search a dictionary for a word 

- DEFINE : define a dictionary entry 

- RETRIEVE: load a previously defined entry 

- DELETE : delete a dictionary entry 

FONT OPTIONS 

A list of the available types of print. 

OTHER COMMANDS 
- PRINT : print the file 

- CHOOSER : select the printer to use 

97 
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User 

Publisher -

LEVEL 0 
Data flow diagram 

Sign-code 

New-sign <-----~.~:::::~;;T:' 

Manuscript-text 
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2.0 Translate ASL-word 

Manuscript-file 

Sign-code 

Undefined-word 

ASL-Sign-dictionary 

CRT-screen 

-
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3.0 Define New sign 

ASL -component-file 

Sign-selection 

Sign-components ASL-sign-dictionary 

New-sign 
Selected-text-word 

Undefined-word 
Manuscript-file 

4.0 Print Manuscript 

ASL-Component-File 

Sign-com ponents 

Decoded-manuscript 
Printed-manuscript 

-
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- 3.3 Data dictionary 

NAME: ASL-TEXT 

WHERE USED: 1.0 

PURPOSE: Pass written text to text-editor 

DERIVED FROf.JI: User 

SUBITEMS: Letters 

Numbers 

r\IOTES None 

-
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NAME: ASL-WORD 

WHERE USED: 2.0,2.1 

PURPOSE: Retrieve one word from file 

DERIVED FROM: ASL-TEXT-FILE 

SUBITEMS: letter 

number 

f\OTES 
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NAME: DECODED-MANUSCRIPT 

WHERE USED: 4.2 

PURPOSE: pass manuscript to be printed 

DERIVED FROM: 4.1 

SUBITEMS: decoded-sign 

ASL-text 

NOTES None 
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NAME: DECODED-SIGN 

WHERE USED: 2.3 

PURPOSE: pass the handsign picture 

DERIVED FROt-J1: 2.2 

SUBITEMS: sign-components 

NOlES None 

-
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NAME: DISPLAYABLE-CODE 

WHERE USED: CRT-SCREEN 

PURPOSE: send picture to be shown on the screen 

DERIVED FROM: 2.3 

SUBITEMS: sign-components 

NOTES None 
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NAME: EDITED-TEXT 

WHERE USED: ASL-TEXT-FILE 

PURPOSE: pass to be saved 

DERIVED FROM: 1 .0 

SUBITEMS: ASL-words 

f\OTES None 

-
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NAME: MANUSCRIPT-TEXT 

WHERE USED: 4.0,4.1 

PURPOSE: pass final manuscript to be printed 

DERIVED FROM: manuscript-file 

SUBITEMS: ASL-word 
sign-component 

OOTES None 
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NAME: NEW-SIGN 

WHERE USED: asl-sign-dictionary, manuscript-file 

PURPOSE: pass newly defined handsign to files 

DERIVED FROM: 3.0 

SUBITEMS: sign-components 

NOTES None 
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NAME: PRINTED-MANUSCRIPT 

WHERE USED: user, publisher 

PURPOSE: pass the final product to the proper people 

DERIVED FROM: 4.0 

SUBITEMS: sign-components 

ASL-word 

NOTES None 
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NAME: SELECTED-SIGN 

WHERE USED: 2.0 

PURPOSE: pass the handsign that matches to the word 

DERIVED FROM: asl-sign-dictionary 

SUBITEMS: sign-component 

NOTES None 
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NAME: SELECTED-TEXT-WORD 

WHERE USED: 3.2 

PURPOSE: pass the information of the new sign created 

DERIVED FROM: 3.1 

SUBITEMS: ASL-word 

t-JOTES None 

-

----------------
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NAME: SIGN-CODE 

WHERE USED: manuscript-file 

PURPOSE: send translated word to final file before printing 

DERIVED FROM: 2.0 

SUBITEMS: sign-component 

f'.X)TES None 

.-
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NAME: SIGN-COMPONENTS 

WHERE USED: 3.0 

PURPOSE: pass the components selected and the components 
that make up the handsign 

DERIVED FROM: asl-component-file 

SUBITEMS: hand-shape 
body 
arms 

head 

arrows 

NOTES None 
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NAME: SIGN-SELECTION 

WHERE USED: 3.0 

PURPOSE: pass the user selection of the proper sign 

DERIVED FROM: user 

SUBITEMS: sign-component 

NOTES None 

114 



-

-

NAME: UNDERNED-WORD 

WHERE USED: 3.0 

PURPOSE: pass the word that has not been previously defined 

in the dictionary 

DERIVED FROM: 2.0 

SUBITEMS: ASL-word 

r-.DTES None 
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- SECTION 4 : Functional specifications 

4.0 Enter Text (1.0) 

User composes story; 

Text is entered with a text editor; 

Save text; 

Repeat 

User proofreads text; 

If text is correct then 

save text to file 

EXIT 

Else 
find errors 

correct errors 

Until text is correct; 

4.1 Translate ASL-word (2.0) 

Repeat 

Read ASL-word from ASL-text-file; 

Open ASL-sign-dictionary 

Read ASL-sign-dictionary based on ASL-word 

If no match 

Else 

goto 3.0 Define new sign 

load selected-sign from ASL-sign-dictionary 

load proper sign-components from 

ASL-component-file 

save ASL-word and Sign-code to Manuscript-file 

Until End-of-file. 
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4.2 Define new sign (3.0) 

Display options to user; 
Get user selection of sign-components; 

Display New sign to user; 

Repeat 
If OK then 

else 

update dictionary with new sign 
save defined sign to manuscript-file 

modify new sign 

Until sign is OK. 

4.3 Print manuscript (4.0) 

Read manuscript file; 
Assemble the hand signs; 
send result to printer; 
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- SECTION V : Performance requirements 

5.0 Processing time 
• Transalation : maximum .25 minutes per page 

• Printing : maximum 5 minutes per page 

5.1 Primary memory constraints 

• Maximum of 266 K for program 

5.2 Expansion capabilities 
• Must allow the dictionary to be placed on several disks 
• Allow other written languages to be used 
• Allow other types of printers to be used 

-
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SECTION VI: Exception conditions/exception handling 

6.0 Exception conditions 

• File access error 
• File cannot be found 

• Disk is full 
• Invalid input by user 
• Dictionary entry already exists 
• Selection of too many sign components 

6.1 Exception handling 

When an exception occurs, a window with a warning or 

explanation of the error will be shown to the user. The options 

available for the user to continue will be shown. Actions that 
might be appropriate would be an acknowledgement of the 
warning or an attempt to correct the error. 
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SECTION VII : Early subset and implementation priorities 

7.0 Early subset 

• Creation of the text file through Macwrite 

• Interface of system to the text-file 

• Transalation of word to the handsign 

• Only allow one handsign to correspond to a word 

• User definition of a dictionary entry 

• Store translated document to a file 

• Print the translated document directly to the printer 

without displaying it on the screen. 

7.1 I mplementation priorities 

• Menu driven 

• User definition of dictionary entries 

• Display translated document on the screen before 

printing a hardcopy 

• Allow multiple signs to correspond to one word 

• Maintenance of dictionaries and files 

• Modification of previously defined handsigns 
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SECTION VIII : Foreseeable modifications and enhancements 

8.0 Modifications and enhancements 

• Backups of files and dictionaries 

• Allow text fonts to be changed 

• Allow the page layout to be changed 

• Translation of any written text 

• Tutorial disk 

• On-line help utility 

• Allow different printers to be used 

• Allow the size of the graphics and text to be changed 

-
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-, SECTION IX: Acceptance criteria 

9.0 Software 

- reliable and efficient with the use of resources 

- "Idiot proof" menus and screens 

- must be modifiable 

- meets the performance requirements 

- perform the required tasks and functions 

- reports are in the proper format 

- the resolution of the printer is acceptable 

9.1 Documentation 

- standards have been followed 

- documentation has been cross-referenced 

- documentation is concise, accurate and complete 

-
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SECTION X : Design guidelines 
[Fairley85] 

1. Study the requirements specification. 
2. Review and expand the external interfaces, user dialogues, 

and report formats developed in the analysis phase. 
3. Refine the data flow diagrams and expand the functional 

specifications of the processes, stores, etc. 

4. Identify functional and data abstractions and record them 

using design notations. 
5. Define the visible interfaces for each abstraction. 
6. Define the modularization criteria for establishment of the 

system structure. 

7. Convert the data flow diagrams to a structure chart. 
8. Repeat steps 4 thru 7 and/or 1 thru 7 until an acceptable 

structure is created. 

9. Verify that the system structure meets the requirements. 
10. Develop specifications for the procedures of each module. 
11. Review the procedures developed. 
12. Develop concrete representations for the data stores and 

data abstractions. 
13. Redesign as necessary. 
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SECTION XI : Sources of information 

[BirreI185] Birrell, N.D., and M.A. Ould. A Practical Handbook For 

Software peyelopment. Cambridge: Cambridge University 

Press. 1985 

[Fairley85] Fairley, Richard E., Software Engineering Concepts. 

New York: McGraw-Hili Book Company. 1985. 
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SECTION XII : Glossary of terms 

American Manual Alphabet: A set of twenty-six handsigns that represent 
the letters of the English alphabet. 

American Sign Language: A sign language system used in the USA 

Articulation space: The area in front of the signer that the person 
receiving the handsign can easily see. 

ASL: American Sign Language. 

ASL-component : The units that are combined together to produce an 
ASL-sign. 
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ASL-sign: The manual handsign that is used in the American Sign Language 
system as the basIs for communication. 

ASL-word : The smallest unit of written ASL. 

Bit mapping: The definition of a graphic picture through the manipulation 
of the bits that correspond to the screen. 

Classifiers: A set of handsiQns that are used to describe, identify, or 
quantify an object. 

Code-dictionary : A file that holds the coded sequences that describe the 
handsigns that have been defined. 

Component-dictionary: A file that holds the pictures of the 
ASL-components. 

Debugger: A developmental tool that helps the programmer find and 
correct the errors in the programs being developed. 

Fingerspelling : The act of using the American Manual Alphabet to spell 
words that are not defined by any of the ASL signs. 

hand-shape: The shape of the hand required for performing the ASL-sign. 

Hard disk: Secondary storage (disk drive) that has the disk permanently 
encased. 

Language compilers: Software that converts the source code of a 
high-level computer language to the language 
understood by the computer. 

Linkers: Software that sets up the required addresses in memory to allow 
the compiled program to be executed by the computer. 

Manuscript file: A file that stores the original text entered by the user. 
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Microcomputer: Any of the small computers. 

Morpheme: The minimal grammatical units of a language (such as a word) 
that can not be divided into separate grammatical parts. 

Neutral space : The space directly in front and away from the body of the 
signer. 

Place-of-articulation : The place where contact is made during the 
execution of an ASL handsign. 

Proprietary Software: Software that is purchased from a vendor. 

Signed English: A sign language system that uses simple hand signs that 
correspond to written English. 

Spellchecker : A utility to find spelling errors in text documents. 

Software lifecycle : All the activities required in a software development 
process. 

Source code: The high-level language command statements that must then 
be compiled to obtain the language that the computer 
understands. 

Target computer: The computer system of the end user. 

Text editor: A tool that allows a document to be entered in the computer 
and then easily modified. 
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VI. Comparison of CS 497 to Fairley 

The method as put forth by Fairley is a more comprehensive 

approach to the planning and requirements phase than the method used in 

CS 497. Although most of the differences between the two software 

analysis methods are in the format of the work products that document the 

information that has been compiled, there is one major difference 

between the methods: Fairley has a user's manual prepared as part of the 

analysis phase. The purpose of having a user manual during the analysis 

phase is to help facilitate the communication between the developer and 

the client. (FAI86) The Preliminary User Manual contains the capabilities 

that the system will possess plus examples of the display and report 

formats and a sample run through the system. This manual not only helps 

the client to better understand what the system might entail, but it also 

lets the developer obtain feedback on the types of report and display 

formats that are acceptable to the client. The developer may have 

obtained descriptions of the formats of the screen and reports from the 

client, but there is always a chance that the client does not recognize the 

types they really want, and by drawing up mock displays and reports during 

the analysis phase, the client can actually see what the formats will look 

like. The client may decide, after looking at the results, that the format 

or report is not appropriate. Finding the errors early in the project life 

cycle helps cut down the costs incurred in correcting them if they 

occurred in the later phases of the life cycle. The method of CS 497 does 

not address this to the point of producing an actual manual. 
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Part of the CS 497 analysis phase includes the activity of 

packaging the structured specifications. The packaging activity is the 

process of filling in the details that were deferred. One part of packaging 

the structured specification entails documenting the user-sensitive 

information and formats. This is where the report and display formats are 

placed, although mockups are not required. 

The work products from the Fairley method of software engineering 

place a large emphasis on the planning of the system environment. All the 

aspects of the development process-from the life cycle to be used to the 

number of staffing requirements, to how the maintenance of the project 

will be performed-are addressed in one of the four manuals that are 

produced. Let us take a look at the Fairley documents from section to 

section and relate it to the information that is contained in the Systems 

Proposal Report. 

The first obvious difference between the work products is that 

there are four manuals produced in the Fairley method, and only one 

document produced from the CS 497 method. This is due to the fact that 

the Fairley method requires a lot of preliminary planning and estimation to 

help alleviate the probability of schedule slippage, cost overruns, poor 

quality, and high maintenance costs. Careful planning is essential and the 

first activity is defining the problem to be solved. 

The System Definition is involved with documenting the problem 

that is going to be solved. The first four sections relate to the description 

of the present situation, appropriateness of a computerized solution, and 
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the goals and constraints on the system. The description of the present 

situation is a narrative text that involves the use of charts, figures, and 

graphs to present the situation. The description would be based in the 

customer's terminology and would vary in length depending on the 

complexity of the area. The CS 497 method provides the same type of 

description provided in the narrative text that describes the people, goals, 

and problems. But the documentation of the current system does not stop 

there. CS 497 follows the structured analysis technique of fully studying 

the current situation by actually modeling the system on paper. The 

section also includes system documentation. The standard for system 

documentation is to describe all the facets of the current system in 

detail-the operating procedure, equipment, task schedules, and the 

requirements of the jobs. The modeling of the system is done with the 

appropriate structured analysis tools which are then included in the 

Systems Proposal Report. 

The CS 497 method does not address the type of functions that the 

new system will provide in the aspects of the hardware, software, and the 

people. It also does not address the type of people who will be using the 

system, the end-user. Fairley requires that the characteristics of the user 

be determined to plan the level of expertise needed to run the program. 

The characteristics of the users that will be executing the system will 

have a bearing on many of the aspects of the program that the user sees or 

has to perform. 

Fairley requires that the environments for the development, 

operating, and maintenance phases be planned at this time. The types of 
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things that must be considered are the type of computers that will be 

used, the manuals that will be needed, and the other tools that will be 

available to the personnel during these phases. The CS 497 method does 

not require the students to plan for the different environments. The 

students are required to use the Vax cluster system at Ball State as the 

target computer. If the client requires that a different target computer be 

used, the students will still be required to use the Vax system and then 

convert it to the c1ienfs computer system. 

Both of the analysis methods develop a solution strategy by 

compiling different alternatives and then performing a feasibility analysis 

on them. The best alternative is then selected. The main difference 

between the methods is that CS 497 does not require that a list of system 

features or a list of the system acceptance criteria be prepared. The 

system features to be included in the new system are listed and given a 

priority of essential, less important, and "nice-if" features. This provides 

guidance to the developers when functions of the system must be 

postponed or eliminated. A list of the system acceptance criteria provides 

a basis upon which to make the decisions of whether certain aspects are 

deemed necessary by the client. 

The difference between the two methods in the aspect of 

preliminary planning activities is more apparent when looking at the 

contents of the Project Plan. Fairley's Project Plan is solely devoted to 

the planning of the development process. It starts by stating and defining 

the life cycle to be used by the project. In the CS 497 course, the student 

is required to follow the project outline as stated in the standards manual. 
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The major structure of the teams, the milestones, and the work product 

has been stated and must be followed. The students are given freedom in 

the details of the large categories due only to the large variety in the 

projects. Fairley advocates that preliminary estimation of resources 

needed (staffing, development schedule, and cost) should occur even though 

estimation may seem extremely difficult. Certain cost models can be used 

to obtain a rough estimate based on the characteristic of the software 

project. All the project management tools, the manner of training, 

installation, delivery, and payment are also to be considered. The CS 497 

student is not required to plan for any of these. After having been exposed 

to software engineering principles, the students would be more capable 

and ready to attempt to perform these activities, but since they are new 

to such principles, it is good that they are not required to perform the 

activities. 

Let us now take a look at how the contents of Fairley's Software 

Requirement Specification is different from the work product of the CS 

497 course. Most of the information in the Software Requirement 

Specification covers the same territory as what is found in the Systems 

Proposal Report except for the differences of stating the subsets of the 

system, stating the acceptance criteria, and stating the design guidelines. 

The subsets of the system are defined to allow sucessive versions of the 

system to be developed and given to the client. The subsets state the 

minimum features that would be needed for execution and acceptance of 

the system. The Software Requirement Specification also presents the 

acceptance criteria that must be met by the system. The design guideline 
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are hints to the designers for implementing the system. The CS 497 work 

product does not require the student to state the subsets, acceptance 

criteria, or the hints. 
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VII. Recommendations 

After comparing the two methods of software engineering and 

finding out the differences between the two, I propose recommendations 

that might improve the CS 497 course. There are two factors that must be 

considered before making any type of recommendations. First, Ball State 

will be converting to the semester system staring in the Fall 1988. This 

change will cause the software engineering sequence to be spread across a 

full school year (two semesters) instead of only two quarters. This will 

mean that the CS 497 course will be a fourteen week course as compared 

to a ten week course. This added time will be taken into account when 

making the recommendations. Another aspect that must be considered is 

that the students in the CS 497 class have not previously been exposed to 

any type of software engineering method or the life cycle concept in the 

computer science curriculum. The following recommendations are totally 

separate suggestions and should not be construed as a single proposal for 

change. 

Recommendation #1 

My first recommendation is to better prepare the computer science 

student for the software engineering sequence by requiring certain 

courses to enhance the students' skills. My first concern is the technical 

writing of the manuals. After completing the required English courses for 

the general studies requirement, the computer science student is not 

required to take any more writing courses. Even the writing of the 

13C 



-

-

occasional research paper is not required. The only writing that is 

required is the documentation of programs. There is quite a bit of 

difference between writing a research paper in English 104 and writing 

program documentation (Le. program prologues and internal documentation 

of the code). The basic English sequence is not enough to help students 

become comfortable with writing. Even though I had opportunities in other 

classes to exercise my writing skills, the bottom line is that writing 

essays about literature and life experiences are a poor preparation for the 

technical writing required in computer science. This is why I propose that 

a class in technical writing be a requirement for the computer science 

student. 

Another concern I have is that students are not exposed to 

software engineering principles until the software engineering sequence 

begins. After having been through the CS 497 course, I realize now how 

difficult it was to learn the prinCiples and have to apply them to our 

project all at once. When I applied the Fairley method to a software 

product, I found that having already experienced the concepts from CS 497 

helped me tremendously in the application of the new method. I feel that 

if students were at least introduced to these principles earlier in another 

course, it would help them a great deal when they actually experience CS 

497. 
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Recommendation #2 

After applying the method of software engineering of Richard E. 

Fairley to a project, I was impressed by the amount of preliminary 

planning and estimating that was required. The CS 497 course does not 

have the student perform any preliminary project planning. I propose that 

at least a preliminary cost estimate be required of the students for their 

projects. This can be accomplished by using the COCOMO estimation 

technique that involves the use of fifteen cost drivers that adjust the 

estimated value. By introducing the cost estimation techniques, the 

students should be exposed to an estimation technique, which will require 

them to consider the many facets of planning a project. 

Recommendation #3 

I propose that the student be required to state the acceptance 

criteria of the project and prioritize the features of the project. The 

student should work with the client to develop the criteria that the 

system should meet to be accepted by the client. Also, the different 

features of the system should be discussed with the client to determine 

the priority of the system features. These functions are then listed and 

categorized in the appropriate section. These are important steps of 

planning because future problems may occur and it may be required to 

postpone or eliminate some of the functions. This list would provide 

guidance to the student when making decisions regarding functions. These 

lists of features may be seen as a contract with the client, thereby 

helping to prevent the phenomena of "creeping elegance". 
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Recommendation #4 

Due to the switch to semesters, I propose that a few structure 

changes be implemented into the CS 497 course. At the moment, the 

packaging activity of structured analYSis is performed in CS 498. This 

was done because there was not enough time in the ten weeks to perform 

this activity; however, the packaging of the structured specification 

should now be performed at the end of the analysis phase in the CS 497 

course. The packaging of the structured specifications involves finishing 

all the details that were deferred from the beginning of the analysis 

phase. 

Recommendation # 5 

My final recommendation is one that would increase the amount of 

time spent during the analysis phase. I propose that a preliminary user's 

manual be included as a work product from the analysis phase. Developing 

a user manual at the front of the life cycle provides the students with a 

tool to better communicate with their clients. The user manual will 

provide the client a chance to view how the displays and reports will look 

before any of the coding will take place. Having the student plan the 

throughput of the screens at this early stage will help them discover any 

problems they may encounter in presenting information on the screen. The 

earlier the errors or customer dissatisfaction are detected, the less time 

and resources that are wasted. My team had problems displaying the 

required data to meet with everyone's (the team's and the client's) 
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satisfaction. We thus were required to recode many modules of code that 

displayed the menus and reports on the screen. This consumed a lot of 

extra time and presented a delay in the development process. I feel that if 

we would have been required to develop the screens during the analysis 

phase of the project, the delays might have been prevented. 

Conclusion 

This paper has presented two methods of software engineering and 

has contrasted their activities and their work products. The differences 

between the CS 497 method and the Fairley approach is that the CS 497 

method places a greater emphasis on the rigorous study of the current 

environment, while the Fairley method places a greater emphasis on the 

planning of the development process and the definition of the requirements 

of the system. Both of the methods recognize that it is critical to spend 

more time during the analysis phase of a project to decrease the 

probability of errors occurring in the later stages of the project life cycle. 

The CS 497 course provides the student with his first taste of applying a 

software engineering method to a project. I have gained a good foundation 

from the present course, but if one or more of the recommendations 

presented in this paper is implemented, I feel that the computer science 

student would achieve a much 'greater benefit from the CS 497 Software 

Engineering I System Analysis course. 
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