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Introduction





	This paper summarizes evaluations of three software products designed to support construction of computerized graphical user interfaces (GUI).  Each GUI builder has attempted to simplify user interface construction with Ada, i.e., each allows one to design a GUI, then generate Ada code that can be combined with other Ada programs.  The systems evaluated are shown in Table 1.








Product Name�
Version�
Maker�
Platform�
�
ActivAda for Windows�
5.3�
Thomson Software Products�
PC - 386+�
�
Reusable Human Machine Interface Display Builder�
3.4.3�
TRW, Inc.�
Sun/Solaris 2.4�
�
Screen Machine/Motif�
2.0�
Objective Interface Systems�
Sun/UNIX�
�
Table 1:  Summary of Ada GUI Builders Evaluated.











	These programs were evaluated by 19 students (college seniors and computer science majors) in the Department of Computer Science at the U. S. Air Force Academy.  At the time of the evaluation, all students had experience using computers, programming in Ada, and using Ada software development environments (Rational Apex and Sun/Sparcworks).  In addition, all students were enrolled in their second software engineering course and had knowledge of software lifecycles and user interface design.


	The ensuing sections will give a brief description of each product, provide a summary of the student evaluations, clarify the summary, then render conclusions about the utility of these products for Ada software development in the Air Force. 








Products Evaluated





	ActivAda for Windows, made by Thomson Software, is an integrated software development environment to create Windows-based applications in Ada.  It includes a GUI builder, Ada compiler, Win32 API bindings, and CodeView debugger, linker, and resource compiler.  It is a suitable, general purpose environment to create any Windows-based application.


	The Reusable Human Machine Interface (RHMI) Display Builder, made by TRW, provides a software developer with a complete integrated capability to design and implement a display and control interface for a software system.  RHMI is a set of reusable software components, and the Display Builder is an interactive graphic editor for rapid prototyping and development of X Windows user interfaces in Ada.  The Display Builder is said to support the entire lifecycle of the user interface from initial prototyping to maintenance.


	Screen Machine/Motif, made by Objective Interface Systems, is an Ada user interface development system that provides an Ada-oriented application programming interface (API), a set of package libraries that implement the API, an interactive character interface builder, an interactive GUI builder, and a code generator that generates Ada implementations.  The code generated is said to be portable to many different hardware platforms and Ada compilers.








Evaluation Tool





	The students received a four-page evaluation worksheet to use as a tool to evaluate the products listed above.  A copy of this worksheet is located in Appendix A.  The evaluation tool requested that the students evaluate the hardware/software installation, the ease of use, and the subjective quality of the products.  





�
Evaluation Summary





	Table 2 summarizes the assessment of the evaluated products with respect to 10 criteria.  The scores given range from 1 to 10, where 1 is very poor, 5 is “industry average,” and 10 is superior.  The scores represent the average of those given by the students who evaluated each particular product.  Appendix B contains the raw scores and detailed comments used to build Table 2.  The scores for all of the products are fairly high, as might be expected from mature software products.  On the other hand, the scores should not be used as the sole basis for a purchase decision because the successful use of these products will vary with development environment and application domain.








Evaluation Criteria�
ActivAda�
RHMI�
Screen Machine�
�
Overall Impression �
8�
6�
9�
�
Ease of Installation �
8�
8�
8�
�
Documentation Quality�
7�
6�
9�
�
User Interface (General)�
�
�
�
�
	Ease of Use�
8�
6�
10�
�
	Diagnostic Messages�
6�
4�
8�
�
GUI Building�
�
�
�
�
	Ease of Entering�
8�
9�
10�
�
	General Purpose�
8�
6�
8�
�
	Adequate Options�
8�
7�
8�
�
Code Generation�
�
�
�
�
	Readability�
7�
7�
10�
�
	Quality of Code�
6�
9�
7�
�
	Functional Code�
8�
8�
8�
�
Table 2:  Evaluation Summary of Ada GUI Builders.








 


Evaluation Comments





ActivAda for Windows





	ActivAda for Windows was overall fairly well received.  Installation was downgraded a bit not because it was hard to install (unless you used the 20 floppy disks) but because of the large memory requirement (approximately 60 megabytes).  On-line documentation is fairly good but brief.  The user interface was intuitive and easy to learn, although some of the diagnostic messages were difficult for the uninitiated.  As for the functionality of the code, one of the interfaces created did not appear at run time as it did in the editor, leaving us to wonder where the disconnect was.








Reusable Human Machine Interface Display Builder





	RHMI was relatively easy to install on the Sun.  The main problems with the product stem from its poor documentation and its sensitivity.  The documentation, which in this case was the RHMI User’s Manual, described a great deal of “what” and little “how.”  The system has no on-line tutorial or written tutorial to speak of.  Learning how to use it was done through experimentation.  Unfortunately, the experimentation led us to discover that the system was not robust.  Errant mouse clicks would crash the program and freeze the Sun.  These problems were not documented in the manual’s section on known problems (this collection seemed arbitrary).  When the program did not crash, the system was fairly easy to use, and the code generated was of good quality.  RHMI is a powerful system for prototyping.  It allows you to see the system as you develop it and eliminates the code/compile/run cycle.








Screen Machine/Motif





	Screen Machine/Motif was relatively easy to install on the Sun, although there were a few minor problems with conflicting environment variables.  Documentation, both on-line and written, was fairly good.   However, while taking the tutorial, some of the instructions in the manuals did not correspond to what was shown on the display.  The GUI builder, panpaint, was easy to use for both editing and subsequent modifications.  The code generated was of good quality.  Some students felt the system should come bundled with a compiler to make a tighter link between codegen and implementation, creating a more integrated toolset.�
Conclusion





	ActivAda for Windows,  RHMI, and Screen Machine/Motif are a leap forward in Ada GUI construction.  To choose one over the other would be relative to the kind of applications being developed.  ActivAda for Windows would be a sound choice to create Windows-based applications.  Screen Machine/Motif is a powerful and versatile product to create UNIX-based applications.  RHMI, although powerful, has some quirks that it is  hoped will be ironed out in future releases.  Any Air Force software development organization (or defense contractor) that develops GUIs in Ada would derive significant benefit (in both productivity and code maintenance) from any of these automated tools.
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APPENDIX A


  Evaluation Tool


�












GUI Evaluation Criteria 











	The application of Graphical User Interfaces has been proven to effectively enhance programmer productivity and reduce application delivery time.  In addition, by providing the infrequent or less experienced user with graphical input templates, the user does not have to understand free-format input formats or data types.   





	To enhance Air Force software productivity, the Ada Joint Program Office and Defense Information Systems Agency contracted with the Software Technology Support Center to evaluate Ada GUIs.  You can help us with this evaluation.  





	We would like you to help us evaluate several Ada GUIs.  The following pages contain evaluation criteria for GUIs.  The criteria is broken down into two basic areas: hardware/platform, and software.  The evaluation consists of only three pages.  If you have any additional comments, please add them to the back of page 11.  





	For the hardware/platform area, please do not let difficulties in getting the GUI application “up and running” cloud your opinion.  Most of the hardware questions are objective rather than subjective.  However, the software questions are very subjective, and again, please don’t let installation or hardware installation problems influence you.  If the system you are evaluating is expecting more memory or faster hardware than you have available, please try to make allowances.  





“Play” with the system a while before you fill out the evaluation form to prevent confusing actual problems with inexperience. If anything about a particular system is either very good or very bad, please comment on it.  The results of your surveys will be used to influence future Department of Defense software purchases, so expressing your extreme dissatisfaction with a product just might prevent you from having to work with it during your Air Force career.





	On behalf of all agencies concerned, thank you for your time and efforts.








�



SOFTWARE EVALUATION – GUI TOOL ________________________________





Please fill in all answers.  If you do not have an answer, please explain.


For subjective answers, use a scale from 1 to 10, where 1 represents the worst or hardest, and 10 represents the best or easiest.  You may add comments. 





How good was the documentation for this product? ( 1 to 10)�
�
�
In what area, if any, is the documentation the worst? (installation, use, setup, etc.).�
�
How easy was it to enter the design of your GUI into the software? (1 to 10)�
�
�
Were the options for the various GUI options, such as push-buttons, adequate and useful? (1 to10)�
�
�
How well did the software interface with Ada? (1 to 10)�
�
�
How useful were the error/diagnostic messages? (1 to 10)�
�
�
If there is a separate GUI editor to help you design or implement GUIs,  how well did it work? (N/A or 1 to 10)�
�
�
How well did the GUIs produce Ada code (good variable names, understandable code, etc.)?  ( 1 to 10)��
�
�
Once a GUI was created, how well did it gather input/present output? (1 to 10)�
�
�
Is the GUI “general” enough to be used in a wide range of application areas (embedded systems, business, etc.)?  (1 = not general, 10 = very general)�
�
�
Was the GUI as “editable” as you would like (could you change colors, sizes, position, etc.)?  ( 1 to 10)�
�
�
If you tried to modify the GUI via the Ada source code after creating the GUI, how hard was it to modify? (1 to 10)�
�
�
Did you have problems with the product crashing?  If so, do you think it was the product, the Ada compiler, or the hardware?


�
�
How could this GUI be improved?�����
�
�
What was your overall impression of this GUI? (1 to 10, and also add any additional comments)�����
�
�
HARDWARE EVALUATION – GUI TOOL ________________________________





(If you do not know an answer, leave it blank.)





On what hardware does the system run?�
�
�
What version of the operating system are you using?�
�
�
What other platforms does the system support?�
�
�
Other than Ada, what languages does the tool support?�
�
�
Does the system require Ada95, or is Ada83 sufficient?�
�
�
If you installed the software, how long did it take you?�
�
�
Does the software prefer more resources than you currently have (either memory, CPU, or disk)?  If yes, please explain.�
�
�
Did the software come with its own Ada Compiler, or did it use other compilers (such as GNAT)?�
�
�
Did you have any other hardware problems?�
�
�






�
Additional comments – GUI TOOL ________________________________











Was there anything you particularly liked about this product (especially when compared to other products you evaluated)?






























































Was there anything you particularly disliked about this product (especially when compared with other products you evaluated)?





�






























APPENDIX B


Detailed Results


�
Software Evaluation Results





The three products are represented by A (ActivAda for Windows), R (RHMI), and S (Screen Machine/Motif).





How good was the documentation for this product? ( 1 to 10)�
A: range 3-10	            average 7�R: range 4-7		average 6 �S: range 8-9		average 9 �
�
In what area, if any, is the documentation the worst? (installation, use, setup, etc.)					A:	no paper copy�				R:	no examples�				S:	the code generator�
�
How easy was it to enter the design of your GUI into the software? (1 to 10)�
A: range 7-9		average 8�R: range 3-8		average 6�S: range 8-10	            average 10� �
�
Were the options for the various GUI options, such as push-buttons, adequate and useful? (1 to 10)�
A: range 6-10	            average 8�R: range 3-10	            average 7�S: range 6-10	            average 8� �
�
How well did the software interface with Ada? (1 to 10)�
A: range 1-10	            average 6�R: range 9-10	            average 9�S: range 2-10	            average 7� �
�
How useful were the error/diagnostic messages? (1 to 10)����
A: range 3-8		average 6�R: range 2-5		average 4�S: 1 rating, 8	            average 8� �
�
If there is a separate GUI editor to help you design or implement GUIs,  how well did it work? (N/A or 1 to 10)�
A: range 7-8		average 8�R:                                N/A�S: range 9-10	            average 10� �
�
How well did the GUIs produce Ada code (good variable names, understandable code, etc.)?  ( 1 to 10)��
A: all answers 7	average 7�R: range 5-9		average 7�S: range 8-10	            average 10� �
�
Once a GUI was created, how well did it gather input/present output? (1 to 10)�
A: range 7-8		average 8�R: range 5-10	            average 8�S: all answers 8	average 8� �
�
Is the GUI “general” enough to be used in a wide range of application areas (embedded systems, business, etc.)?  (1 = not general, 10 = very general)�
A: range 6-10	            average 8�R: range 4-9		average 6�S: range 5-10	            average 8� �
�
Was the GUI as “editable” as you would like (could you change colors, sizes, position, etc.)?  ( 1 to 10)�
A: range 7-10  	average 8�R: range 8-10  	            average 9�S: range 8-10  	            average 10� �
�
If you tried to modify the GUI via the Ada source code after creating the GUI, how hard was it to modify? (1 to 10)�
A: range 5-6  	            average 6�R: range 5-9  	            average 6�S: all answers 3	average 3�(NOTE: Screen machine recommends�against this, so there were multiple N/A.)� ����
�
13.  Did you have problems with the product crashing?  If so, do you think it was the product, the Ada compiler, or the hardware?��Almost all evaluators observed several crashes, but all were able to get results on other attempts.  Most observed that their inexperience with installing software contributed to the problem.��
�
�
�
14. How could this GUI be improved?���Almost all comments included “better printed documentation.”  Many evaluators were frustrated with lack of printed documents, coupled with on-line documentation that was difficult to navigate.  ��
�
15.  What was your overall impression of this GUI? (1 to 10, and also add any additional comments)��
A: all answers 8 	average 8�R: range 5-8     	average 6�S: range 8-10   	average 9��Screen Machine had many positive comments.  � �
�
�
Hardware Evaluation Results (Summarized)


 





The three products are represented by A (ActivAda for Windows), R (RHMI), and S (Screen Machine/Motif).








On what hardware does the system run?�
A: IBM-PC, Windows, 8 meg ram�R: UNIX or VAX, (tested on Sun)�S: Sun� �
�
What version of the operating system are you using?�
A: MSDOS 6.22, Windows 3.1�R: SunOS or Solaris�S: SunOS or Solaris� �
�
What other platforms does the system support?�
A: No other targets (see 1 above) �R: No other targets (see 1 above)�S: No other targets (see 1 above)� �
�
Other than Ada, what languages does the tool support?�
A: C and C++�R: None�S: None�
�
Does the system require Ada95, or is Ada83 sufficient?�
A: Ada83 is sufficient�R: Ada83 is sufficient�S: Ada83 is sufficient�
�
If you installed the software, how long did it take you?�
A: 10 - 30 minutes�R: N/A�S: N/A�
�
Does the software prefer more resources than you currently have (either memory, CPU, or disk)?  If yes, please explain.�
A: No (8 meg ram, 36 meg disk)�R: No�S: No� �
�
Did the software come with its own Ada Compiler, or did it use other compilers (such as GNAT)?�
A: Compiler bundled�R: Uses existing compiler�S: Uses existing compiler� �
�
Did you have any other hardware problems?�
A: No�R: No�S: No� �
�
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