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generated.

The "RESULTS" window is where the results of the user’s queries are
displayed. The user can change the mode of this window using the "TABULAR" and
"REPORT" buttons near the top of the window. "TABULAR" is the default mode,
and in this mode the user is able to change the name of fields for output purposes.
The layout of the results will be tabular and will not be modifiable. However, by
placing the window in "REPORT" mode, in addition to changing the field names, the
user can format the results as desired. Simply by using the mouse to select a field,
and dragging it to the appropriate area on a screen, the user is able to dictate the
layout of the results.

The buttons near the bottom of the results window apply to the query results
and/or the SQL which created the results. The "SAVE" button allows the user to
save a SQL query that produced the results displayed in the results window. The
"SHOW SQL" button allows the user to view the generated SQL. The "CLEAR"
button allows the user to clear the results window, and the "PRINT" button allows
the user to print the results in the "RESULTS" window to a printer. The "DO IT"
button initiates execution of a SQL statement. Finally, the status bar at the bottom
of the window gives the user status on the results of the current query.

The "DATABASE STRUCTURE" window is a scrollable window that displays
the current structure of the active database. When the user enters QUERI-EZ and
selects the "QUERY" button, this window is not yet displayed. It is first displayed
when a database is selected in the "QUERY GENERATOR" window. Its contents
change as table names are selected to show the relationships a particular table has
to other tables in the database.

Any three of the windows can be closed at any time. However, closing the
"QUERY GENERATOR" window is equivalent to exiting out of the system because
nothing can be done without it. In addition, each window has maximize and
minimize features so that they may be closed to icons or enlarged to engulf the

entire work space.
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7.4.1.2 Scenarios

A scenario is a series of interactive screen states that show the way the
display looks as the user performs various functions. In this section, three scenarios
will be shown, and a sample database is defined to make the scenarios more

realistic.

7.4.1.2.1 The "Suppliers-Parts" Database
Figure 7.4.1.2.1.1 shows the E-R diagram for the "Suppliers-Parts" database (Date,
1991), and Figure 7.4.1.2.1.2 shows the structure of the tables of the database.

Suppliers-Parts Database

Figure 7.4.1.2.1.1. E-R Diagram for Suppliers-Parts Database
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S S# SNAME STATUS CITY sp S¢ P! QTY
S1 Saith 20 London S1 P1 1300
$2 Jcnes 10 Paris 81 P2 200
S3 Blake J0 Paris S1 P3 400
S4 Clark 20 London S1 P4 200
S5 Adanms 30 Athens Sl PS 100
S1 P6 100
- S2 P1 300
P P$¢ PNAME COLOR WEIGHT CITY S2 P2 400
= eceoee S3 P2 200
Pl Nut Red 12 London S4 P2 200
P2 Bolt Green 17 Paris sS4 P4 300
P3 Screwv Blue 17 Rome 84 PSS 400
P4 Screw Red 14 London
PS5 Cam Blue 12 Paris
P6§ Cog Red 19 London
Figure 7.4.1.2.1.2. Suppliers-Parts Database Structure.

7.4.1.2.2 Scenario 1: Creating a Simple Query

This query involves creating a single level query and formatting the results.

Figures 7.4.1.2.2.1a through 7.4.1.2.2.1g show the stages the interface goes through

as the user implements this task.
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7.4.1.2.3 Scenario 2: Retricving an Existing Query
This scenario will involve retrieving and executing the query generated in the

scenario of section 7.4.1.2.2.

Figures 7.4.1.2.3.1a through 7.4.1.2.3.1b show the stages the interface goes through

as the user implements this task.
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7.4.1.2.4 Scenario 3: Creating a Complex Query

This scenario will involve creating a query using multiple levels of nesting,

viewing the generated SQL, and saving the SQL statement for future use.

Figures 7.4.1.2.4.1a through 7.4.1.2.3.1d show the steps the user would take in
generating this query.
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7.4.1.3 State Transition Diagram

Normally, there would be a state transition diagram for each scenario.
However, in the case of QUERI-EZ, the interface is very simple, and most actions
are fairly repetitive. Therefore, the various states for the application, at any one
instant in time, can be depicted in one diagram as shown in Figure 7.4.1.3.1. Each
"bubble" represents a state of the interface, and the arrows represent the user
action/selection which caused the state change. A state change is defined as any

major alteration in the appearance of the QUERI-EZ interface.
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“OK”

‘RETRIEVE”
STABLE NAME”

“HELP” “QUIT”

Li OK”

“QUERY.

“COMPAR
FCT”

“COLUMN_
NAME”

FRINT,
CLEAR,
DOIT
TABULAR,
REPORT

Figure 7.4.1.3.1. QUERI-EZ State Transition Diagram.



7.4.1.4 User Action Notations

The user action notation is a "notation for behavioral representation of
asynchronous, direct manipulation interface designs."” It combines notation for
representing user actions, interface states, interface feedback, and computation
connections to describe the user’s interaction with the interface and the interface
responses to those actions.

Table 7.4.1.4.1 (Hartson, 1990) provides a summary of the UAN symbols.
Only a select group of the provided notations are used in the specifications for the
QUERI-EZ interface. A notation is provided for each of the three scenarios
presented in Sections 7.4.1.2.2 through 7.4.1.2.4.

Table 7.4.1.4.1 Summary of UAN Symbols

A - Meanung
- mosve tne cursor
X the context of object X. the “handle” by which X i1s manipulated
~- X, move cursor into context of object X
~x move the cursor to (arbitrarvi potnt r. + outside any object
~'x vin A move the cursor to ‘arbitrarv) point within object A
~XinY] move to object X within object Y re.g.. {OK __icon in dialogue __box|»
‘X, ~ move cursor out of context of object X
v depress
A release
Xv depress button. key. or switch called X
Xa release button. key. or switch X
Xav idiom for clicking button. kev. or switch X
X abe” enter Literal string. adc. via device X
X vz enter value for vanable xrvz via device X
o grouping mechanism
. iterative closure. task is performed zero or more times
- task is performed one or more times
v enclosed task s optional (performed zero or one time)
AB sequence: perform A, then B (same if A and B are on separate. but adjacent. lines)
OR disjunction. choice of tasks (used to show alternative wavs to perform a taskt
& order independ ¢ d tasks must ail be performed. but relauve order 13
immatenal
- interieavability: performance of connectad tasks can be interieaved in ime

i concurrency: connected tasis can be performed simuitaneously
task interrupt symbol. used to indicate that user may interrupt the current task at
this potnt (the effect of this interrupt 13 specified as well. otherwise 1t s
undefined, 1.¢.. as though the user never performed the previous actions)
v for all

¢ separstor between condition and sction or feedback
Feedbacx Meaning
highlight object
deh:ighlight object
same as '. but use an alternative highlight
bhink highlight
A blink highlight # umes
a 1.y at point x. v
@ X at object X
dispias (X0 dusplay object X
erase X erase object X
N>~ object X follows 1s dragged bv) cursor
N>~ object X 13 rubber-banded as its follows cursor

sutiine + X0 outline of object X
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Table 7.4.1.4.1 shows that the way to represent clicking a button, key, or switch of a object
X is XVA. In the following UANS, the object is the mouse and is represented by the symbol
M. Therefor clicking the mouse is represented as MVA,

7.4.1.4.2. UAN Describing Scenario: Creating a Simple Query

In this scenario, the user is going to create a query that gets the part number and the total
shipment quantity for that part, for each part supplied.

When first entering QUERI-EZ, the main menu is displayed, and in order to generate queries,
the user must pull up the QUERY GENERATOR and RESULTS windows by selecting the
QUERY button.

Task: Select “QUERY"”’ main menu option
User Action Interface Feedback Interface State Connection to Computation

~[QUERY_menu_item]MV* | QUERY_menu_item-!:
QUERY_menu_item!

display(QUERY_GENERATOR_
window)
display(RESULTS_window)

Task: Select mode of Results window

User Action Interface Feedback Interface State Connection to Computation
~[REPORT_button in display (report mode in status area) create text file for fiormat
Results window]MVA

Now the user needs to select the database to use in generating the query.

Task: Select the “Suppliers-Parts™ database

User Action Interface Feedback Interface State Connection to Computation
~[Suppliers-Parts_database | Supplier-Pans_database_item-!: selected = Supplier-Parts_ ASCII text file updated with
_item in Query Generator | Supplier-Pans_database_item! database_item database name
Window]MVA Vdatabase_item’!:

Vdatabase_item’-!
display(Database_Structure _
Window]
display[Supplier-Pans_tables]

Task: Select table “SP”

User Action Interface Feedback Interface State Connection to Computation
~[SP_table_item in Query | SP_table_item-!: selected - SP_table_item
Generator window]MVA SP_iable_item!

Viable_item’!:

Vtable_item’-!

display (SP_table_relationship in
Database Structure window)
display (SP_table_col_items)
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Now the column names are selected.

Task: Select table “Part Number (P#)”

display(P#_col_item in results
window);

User Action Interface Feedback Interface State Connection to Computation
~[SP_table_item in P#_col_item-1: selecetd = P#_col_item SELECT and FROM clauses
Query Generator P#_col_item! updataed in ASCII text file
window]MVA col_item’!:

col_item’-!

Task: Select the “QTY™ column and use the SUM function on it

display (Sum applied in status area)

User Action Interface Feedback Interface State Connection to Computation
~[QTY_col_item in QTY_col_item-!: selected = QTY_col_item SELECT Clause wriiten to text
Query Generator QTY_col_item! file
Window]MVA Vcol_item'!:
Veol_item’-1
display (QTY_col_item in Results
window)
~[SUM_fct in Query SUM_fct-1:
Generator window]MVA | SUM_fa! selected = SUM_fet Update SELECT Clause
Vfunction'!:
Vfunction’-!

Now the user has to indicate that the results are to be grouped by part number.

Task: Select Group from the function list

User Action Interface Feedback Interface State Connection to Computation
~[GROUP_BY _fet in display (pulldowm_menu_list)

Query Generator ‘

window]MVA

~[P#_col_item in pulldowm display (“Group by Status” in selected = P#

menu_list]MVA Status area)

~[GROUP_BY fct i ;

Q[uery Gener alorc‘ n erase (pulldowm_menu_item ASCII file updated
window]MVA
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Task: Format Results

User Action Interface Feedback Interface State Connection to Computation
~[P#_col_item in Results P#_col_item-1: selected = P#_col_item
win d; w] I:/IV P#_col_item!
col_item’!:
col_item’-!
~[x,y in Results .
window]* outline-!
MA .
P#_col_item-! x,y coordinates of P#_col_item

updated to format file.

This task is also completed for the QTY column.

7.4.1.4.2 UAN Describing Scenario: Retrieving an Existing Query

In order to retrieve an existing query, the user must select the”’RETRIEVE” button in the
Query Generator window.

Task: Retrieve “Query_JB"”

list]MVA

User Action Interface Feedback Interface State Connection to Computation
~[RETRIEVE_button in display(Query list)
Query Generator
window]MVA
~[QUERY_JB_item in Query_JB_item-1: selected = Query_JB_item
Query list]MVA Query_JB_item!
VQuery_item’l:
VQuery_item’-!
~[OK_batton in Query erase (Query List)

retrieve Query_JB_file

display (“query loaded” in status
arca

Task: Execute “Query_JB"

User Action Interface Feedback Interface State Connection to Computation
~[DO_IT_button in ASCI file sent to ISQL
Results_window]MVA

display (Query Results)
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7.4.1.4.3. UAN Describing Scenario: Creating a Complex Query

When first entering QUERI-EZ, the main menu is dis
queries, the user must pull up the QUERY GENERA

laged, and in order to generate
OR and RESULTS windows by

selecting the QUERY button. As with scenario 2, it is assumed that the
user as already entered the application.

The user needs to select the database to use in generating the query.

Task: Select the “Suppliers-Parts” database

User Action

Interface Feedback

Interface State

Connection to Computation

~[Suppliers-Parts_database
_item in Query Generator
Window]MVA

Supplier-Parts_database_item-!:
Supplier-Parts_database_itemn!
Vdatabase_item"!:
Vdatabase_item’-1
display(Database_Structure_
Window]
display[Supplier-Parts_tables]

selected = Supplier-Parts_
database_item

ASCII text file updated with
database name

Task: Select table “S™

display(S-table_col_items)
display(S_table_relationships in
Database Structure Window)

User Action Interface Feedback Interface State Connection to Computation
~[S_lable_ilem in Qucry S_lable_i[e;n-l: selected = S_mble_itcm
Generator Window]MVA | S_table_item!

Viable_itemn’!:

Viable_item’-!

Now the user selects the name of the table that they want to select columns from.

Task: Select the “SNAME"

column

User Action

Interface Feedback

Interface State

Connection 1o Computation

~[SNAME_col_item in
Query Generator Window]

M

SNAME_col_item-!:
SNAME _col_item!
Veol_item’!:

Veol_item’-!
display(SNAME_col_item in
Results window)

selected = SNAME _col_item

FROM and SELECT clauses
added to the ASCII text file

Since the user needs to know the names of suppliers, the SNAME column needs to be
selected to indicate that it is part of the output.

Task: Select the “SNAME” column

User Action

Interface Feedback

Interface State

Connection to Computation

-[SNAME_col_item in
IQuery Generator Window}
IMVA

SNAME_col_item-!:
SNAME_col_item!
Veol_item'!:

Veol_item’-!
display(SNAME_col_item in
Results window)

selected = SNAME_col_item

FROM and SELECT clauses
added to the ASCII text file
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Since the user is asking for suppliers, such that there doesn’t exist a part that they do

not supply, a nested query must be formed with multiple levels. The user can indicate
the conditions by selecting the comparisons from the function list, and then selecting
the “NOT EXISTS” operator from the comparison window.

Task: Select the “NOT EXISTS" operator

display(compare_Window)

User Action Interface Feedback Interface State Connection to Computation
~[compare_fct in Query compare_fct-1: selected = compare_fct
Generator window]MVA | compare_fct!

Vfunction'!:

Vfunction’-!

~[op_pulldowm_menu
in compare
window]MVA

display(pulldown_menu_list)

~[NOT_EXISTS_op in
pulldowm_menu_list]MV4

NOT_EXISTS_op-!:
NOT_EXISTS_op!
Voperator’!:
Voperator'-!

selected = NOT_EXISTS_op

~[OK_button in compare
window]MVA

erase(compare window)

WHERE clause added to ASCII

text file
Nest level incremented

Now the selection from the parts table needs to be done. This can be done by
repeating the tasks performedabove for selecting the table and column names.
The same is true for the last portion of the SQL statement.The only thing left to
do is specify the WHERE clause.

Task: Generate the condition where the supplier and part numbers in the “SP"table are equal to the corresponding supplier and
part numbers in the suppliers and parts tables, respectively.

~[AND_button in compare
window]MVA

User Action Interface Feedback Interface State Connection to Computation
~[compare_fct in Query compare_fct-1: selected = compare fct
Generator window]MVA compare_fct!
Vfunction'l:
Vfunction’-!
display(compare window)
Compound Stmt Clause:

~[left_operand_field in
compare window]MVA

Cursor!!

left_operand_field “S#”
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Task: Generate the condition where the supplier and part numbers in the “SP"table are equal to the corresponding supplier and
part numbers in the suppliers and parts tables, respectively. (Con't)

User Action Interface Feedback Interface State Connection to Computation

~[op_pulldown_list in display(pulldown_menu_list)

compare window]MVA

~[equal_op in pulldown_ equal_op-1: selected = equal_op

menu_list]MVA equal_op!

Voperator'!:
Voperator’-!

~[right_operand_field in

compare window]MVA Cursorl!

right_operand_field “S.S#"

. WHERE clause added to ASCII
~[OK_button in compare indow) text file
window]MVA erase{compare window
This task is repeated for the compound WHERE clause.
Task: Execute SQL statement
User Action Interface Feedback Interface State Connection to Computation
~[DO_IT_button in Results ASCI text file updated, closed
Window]MVA and sent top ISQL
display (Query Results)

Task: View generated SQL
User Action Interface Feedback Interface State Connection to Computation

~[ShowSQL_butlon in display (SQL window)

Results window]MVA

~[OK_button in SQL Cursor!!

window]MVA
Task: Save generated SQL
User Action Interface Feedback Interface State Connection to Computation

~[Save_button in Results
window]MVA

display(save window)

~|[filename field in Save
window]MVA

cursor!!

filename field “Query_JB”

~[OK_botton in Save
window]MVA

erase(save window)

query saved to file Query_JB
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7.4.1.5 User Interface Verification/Evaluation

As discussed in Section 4, in order to determine if the user is comfortable
with the system and in particular, the system interface, a prototype of the user
interface is presented in the form of a usability lab. This section describes the way
in which the usability lab will be organized to evaluate QUERI-EZ.

Evaluating the user interface requires the generation of Benchmark Tests, a
Usability Specification, and a Subjective Evaluation, each of which is utilized in the
Usability Lab. The Benchmark Tests are specified system tasks that the user is
required to perform during system use. For each task, there is a corresponding
usability specification which documents objective quantities like the expected
number of steps to perform a specific task. When the tasks are complete, the
designer can compare the specified results with the actual results to determine if the
tasks were performed as expected. Once the user has completed the benchmark
tests, the subjective evaluation is administered to the user to give him/her an
opportunity to rate the system in the areas of: (1) general feeling, (2) the screen, (3)
terminology and system information, (4) learning, and (5) system capabilities. After
all of these phases are complete, the designer can pull all of the information
together to perform a statistical analysis and formative evaluation. This evaluation
results in recommended changes to the interface which would increase the user’s
acceptance of the system. Once these changes are implemented, the usability labs
are re-opened, and the cycle is repeated. The entire process is repeated until the
optimal interface is produced, yielding optimal system usability.

The QUERI-EZ usability lab will be administered to a group of two hundred
users with abilities that range from those of a novice user to those of an
intermediate user. There will be 100 novice and 100 intermediate users tested., In
order to properly categorize the users, interviews will be conducted to determine the
level of understanding of a graphical user interface as well as the mouse usability.
From each user, during benchmark testing, the following objective measures will be

taken:
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1) The number of steps to complete the specified tasks. A step
will be considered a mouse click (except when specifying
operations in the Results window that require a double-click).
Due to the fact that every users typing ability may vary, the
number of keystrokes required when typing field names is not

taken into account.

2) The amount of time it takes to complete a task.

3) The number of mistakes that were made in carrying out the

task.

From each of these measures, for each user, the mean and standard deviation from
the mean will be computed. In addition to the standard deviation from the mean,
the standard deviation from the expected number of steps is also computed. These
objective measures will be analyzed over time (i.e. multiple usability lab sessions).
The goal is for the difference between the statistical measure for each user and the
expected values to continually decrease until the difference is as small as possible.
Tables 7.4.1.5.2.1 and 7.4.1.5.2.2 show the forms that will be used to capture the
objective statistics. Figure 7.4.1.5.3.1 shows the form that will be used to capture
the subjective responses of each user. It is expected that there will be a distinct
correlation between the subjective evaluations and the objective statistics. As the
user becomes more familiar with the system, the simpler system operation should
become. Over time, this theory should be supported by the objective and subjective
measures taken from the user. Future enhancements of the QUERI-EZ application
will be evaluated based on these results. Table 7.4.1.5.1.1 shows a sample

Benchmark Test form.

57



7.4.1.5.1 Benchmark Tests

During the iterative testing phase, the user is presented with the form provided below
(Table 7.4.1.5.1.1) which walks the user through the steps to be performed.

Table 7.4.1.5.1.1. QUERI-EZ Benchmark Test

Instructions:
Perform each of the tasks listed below.

You are not under any time constraints therefore, do not rush through execution of the
tasks.

If helpful, talk yourself through the steps you are taking.
Verbally express areas of confusion.

TASKS: All tasks are based on the Suppliers-Parts Database.
1) Get the supplier numbers for suppliers in Paris with a status less than 20.

2) Retrieve all combinations of suppliérs and part information such that, the supplier and
part in question are located in the same city.

3) Determine the names of the suppliers who supply at least one read part.
4) View the SQL generated in task 3.

5) Save the SQL generated in task 3.

6) Repeat task 1, renaming the S# field to the supplier number.

7) Repeat task 2, grouping the output by the supplier number.

8) Determine the total quantity of part P2 supplied.

9) Repeat task 8, doubling the total quantity output.

Hint: Use the EXPR function against the quantity column. When the Expression
window appears, enter an expression that would double the quantity value.

10) Get all parts whose name begins with the letter C.
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7.4.1.5.2 Usability Specifications

The Usability Specification for QUERI-EZ is comprised of the
expected measure values for user performance and a form which is used

to document actual user performance for each of the specified tasks in the
Benchmark Testing. Tables 7.4.1.5.2.1 and 7.4.1.5.2.2 show the forms used

to document this data.

Table 7.4.1.5.2.1. QUERI-EZ Usability Specification - Performance Expectation

1) Get the supplier numbers for suppliers in Paris with a status less than 20.

and part in question are located in the same city.

3) Determine the names of the suppliers who supply at least one read part.
4) View the SQL generated in task 3.

5) Save the SQL generated in task 3.

6) Repeat task 1, renaming the S# field to the supplier number.

7) Repeat task 2, grouping the output by the supplier number.

8) Determine the total quantity of part P2 supplied.

9) Repeat task 8, doubling the total quantity output.

10) Get all parts whose name begins with the letter C.
ification of ntitative M res:
Task Number Expected Number of Steps Expected Time to Complete

1

2

3 . .

4 TBD TBD

2 by désigner using by d§51gner using
7 actual prototype actua} prototype
8

9

10

2) Retrieve all combinations of suppliers and part information such that, the supplier
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Table 7.4.1.5.2.2. QUERI-EZ Usability Specification - Actual Performance
Measures. There is a one-to-one relationship between this form and an
individual task in the Benchmark Test.

Date of Test:
QUERI-EZ Version:

Task#1

Subject Number of Steps Time Number of Mistakes
A-N

B-N
C-N
D-N

E-N

Average

Standard
Dev. from Mean

Standard
Dev. from Expected

A-l
B-1
C-I
D-1
E-1

Average

Standard
Dev. from Mean

Standard
Dev. from Expected

Key: 1) N = Novice User/Non-Windows Users
2) I = Intermediate User/Windows Knowlegable
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7.4.1.5.3 Subjective Evaluation
After completing the Benchmark Test, the user is required to fill out the

evaluation in Ta%le 7.4.1.5.3.1.This will give the designer a feel for the user’s
appreciation of the system. The questions that comprise the questionnaire

is a subset of those found in the QUIS questionnaire (Shneiderman, 1992).

Date of Test:

QUERI-EZ Version:

Please answer the following questions about QUERI-EZ, in order for us

to evaluate your satisfaction with the system. In addition, please provide any )
additional comments you mighthave so that QUERI-EZ can be tailored to best suit
your needs.

(1) General Feeling (3) Terminology and Information
1. Overall reactions to the system 9. Use of terminology?
tcrnb&e wonderful . inconsistent consistent
123456789 123456789
2. frustratin satisfyin
123856780 08
3. dull timulati
123456780 a8
4. difficult easy (4) Learning
123456789 _ lO.d%fgrnlng to operate the system?
5. rigid . ult easy
g 34 5 6 7 gligridle 8% 4567 6%

6. Exploration of features by trial and error?

discouragin encouragin
123456789 Ene

(2) The Screen (5) System Capabilities
7 Wi 9 11. inadequate power adequate power
Were screen layouts héal}}ll)ful s 2q3 4 g’ AP

1 v
123456789
8. The sequence of screens?

confusing clear
123456789

Additional Comments:
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7.4.2 Software Design

This section includes a context diagram and a data flow diagram which are
intended to depict the organization of the software. Also included is pseudocode for
each of the processes in the application. The pseudocode is provided to express the
purpose each process is intended to serve in the QUERI-EZ application and not
specific coding details.

Here is a good point to reiterate that this is by no means intended to be a
complete attempt at software design. It is merely a compact means of expressing
the operation of the software at a high level.

The GUI environment forces an event driven application. This means that
particular areas of the software are executed because of some action the user has
taken at the interface level. In other words, there is a direct connection between
the object of interest on the interface and the action(s) performed by the software.
The event driven nature of the GUI basically forces a more object-oriented type of
behavior such that the structured concepts apply to the way the software behaves in
relation to a user action.
7.4.2.1 Context Diagram

The context diagram shown earlier, in Figure 7.2.2.1.1, depicts the QUERI-
EZ application from a conceptual point of view.
7.4.2.2 Data Flow Diagram

The data flow diagram of Figure 7.4.2.2.1 shows the processes of QUERI-EZ
and the data that flows between them. The dashed lines represent control flows.
These flows indicate the order in which processing between two processes must
occur. The lines going into and out of the processes are labelled with the type of
data they receive and/or produce.

Each of the processes exists at the same level of the application. That is,
none of the processes are comprised of subprocesses. They are leaf processes with
no children processes, and they may communicate with each other.

The pseudocode algorithms presented in section 7.4.2.3 describes the

behavior of these processes.
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7.4.2.3 Pseudocode Algorithms

This section contains two levels of pseudocode algorithms that are provided
to give a better understanding of how QUERI-EZ operates behind the interactive
interface. The first level is a general view of QUERI-EZ and contains a high level
algorithm for each of the processes identified in the Data Flow Diagram of Figure
7.4.2.2.1. The second level provides algorithms for each of the requirements listed

in the Software Requirements Specification (Section 7.3.2.1).

7.4.2.3.1. General Pseudocode Algorithms

The pseudocode algorithms provided in Figure 7.4.2.3.1 through 7.4.2.3.12
describe the processing that needs to occur in each of the processes shown in Figure
7.4.2.2.1. The lowest level of the figure numbers correspond to the process numbers

in the Data Flow Diagram.
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Figure 7.4.2.3.1.1. Generate (SQL)
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Figure 7.4.2.3.1.2. Retrieve (Existing Query)

]
Figure 7.4.2.3.1.4. Read Results
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|
Figure 7.4.2.3.1.5. Format (Results)

Figure 7.4.2.3.1.6. Clear (Results Window)

Figure 7.4.2.3.1.7. Save (Generated Query)
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Figure 7.4.2.3.1.8. Print (Results Window)

Figure 7.4.2.3.1.11. Display Interface
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Figure 7.4.2.3.1.12. Help

7.4.2.3.2 Pseudocode Algorithms for the Requirements
The pseudocode algorithm provided in Figures 7.4.2.3.2.1 through
7.4.2.3.2.12 describe the way in which the software will satisfy the Functional

Requirements of Section 7.3.2.1. For areas where various requirements overlap, the

algorithm is provided only once.
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Figure 7.4.2.3.2.1. Generating Simple Queries (con't)
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Figure 7.4.2.3.2.2. Retrieving Computed Values

Figure 7.4.2.3.2.3. Placing Condition on queries
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Figure 7.4.2.3.2.4. Ordering rows of Output by Column

Figure 7.4.2.3.2.5. Grouping rows of Output by Column
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Figure 7.4.2.3.2.6. Joining tables together

Figure 7.4.2.3.2.7. Utilizing aggregate functions
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Figure 7.4.2.3.2.8. Generating Subqueries with multiple levels of
nesting

Figure 7.4.2.3.2.9. Results window mode specification

:
Figure 7.4.2.3.2.10. Renaming Output Fields
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Figure 7.4.2.3.2.12. Re-Starting a Query
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8.0 CONCLUSIONS

8.1 Summary

In review, this project/report has combined several major areas in the
computer science/information science industry to offer an improved alternative to
data access in relational database management systems.

It has been shown that direct SQL based querying can be a very intimidating
process for a user who does not posses strong technical abilities. Therefore, to
alleviate the anxiety produced by such an intimidating process, the designer is
presented with the challenge of applying the appropriate concepts to reduce, if not
eliminate this anxiety. It has also been shown that the concept of direct
manipulation is appealing to most users, particularly, the non-programmer type of
user, because it speeds up the learning process. The user can see the direct effect of
his/her actions, and as a result, the user feels more in control of the system. And
finally, it has been shown that there are some systems in existence today that
attempt to meet the challenge of providing simple and intuitive data access systems
that can be useful, to some degree, to all levels of users. And although these
systems have made good attempts, there is definite room for improvement. The way
to improve is to place the user to at the center of the design. If the designer starts
with this user-centered approach, he/ she ends up with a user that feels that the
world of the application revolves around him/her; thus, implying that he/she is

important and in control. The result is a successful user driven application.

8.2 Evaluation of the Application Design

Based on an initial review by the designer, QUERI-EZ meets the goals of a
successful application design because it is simple and intuitive. It gives the user
ample functionality with reduced anxiety - the user is in control. There are no
commands or language syntax to remember, and there is no deep menu hierarchy
to become familiar with. Everything the user wants and/or needs to do is
encompassed within the three windows which comprise the interactive interface, and
the exceptions are minimal. And although QUERI-EZ is designed for the
novice/intermediate user, it also lends itself to the experienced programmer.

QUERI-EZ is also designed to be an easily portable application because the
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contents of the interactive interface is always done at run-time. In other words, a

dynamic database structure does not limit QUERI-EZ’s ability to provide the user

with access to the current database data or prohibit the user from accessing data

that doesn’t exist.

This reduces the need for the obvious types of error checking.

One good way to show the assets of QUERI-EZ, is to compare it to a

commercial system attempting to meet the same goals. Table 8.2.1 shows a
comparison of QUERI-EZ and GQL. Of the current systems evaluated, GQL is most

like QUERI-EZ.

Table 8.2.1. Comparison of QUERI-EZ and GQL

Graphical Query QUERI-EZ
Language
(GQL)
Generating Queries Simple Simple

Performing Joins

Can get cumbersome if
data model window

becomes nested

Simple; simply click on

the table names

Window Layers Possible

Many

None; only the three

windows on the interface

Use of graphics to

represent database tables

Good; This is a way to
avoid non-descriptive table

names

Not used; Does not allow
for unambiguous table

names

Promise of accurate

results

Only if there is a
guarantee that the
underlying database

structure does not change

Yes; database entity are
dynamically made

available to the user

Ease of database

switching

Cumbersome; must exit

the system and re-enter

Easy; simply click on the

new database name
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The ability to easily add new functionality to QUERI-EZ, without changing
the appeal of the simple interface is also a promising feature of the application. The
following is a list of possible enhancements to the QUERI-EZ application:

1) The COMPARE and EXPR function windows could be modified to

to allow the user to enter as many constraints and/or expressions as

possible in one dialogue session by adding another button labelled

"APPLY" and changing the current button label to "CLOSE". This way

after each condition or expression has been entered, the associated SQL

text file would be updated when the "APPLY" button is pressed, and the

user would not be required to repeatedly bring up the dialogues.

2) The tables in the Data Structure window could be graphical icon

representations of the table content.

3) An "APPLY" and "CLOSE" button could be added to the SQL View
window to allow the user to update SQL statement data. This would

definitely appeal to programmer types.

4) The SAVE and RETRIEVE dialogues could include a list of the files

and directory structures to further reduce user memory requirements.

5) The REPORT mode of the RESULTS window could be enhanced to
allow the user to specify the FONT, SIZE, ALIGNMENT, and STYLE of
report titles, as well as specify the date and time the report was
produced.

As do most systems, QUERI-EZ does have drawbacks. First, because
QUERI-EZ is actually run on top of an interface (an ISQL application), the user will
definitely notice a performance hit. QUERI-EZ has to formulate the user’s request,
send it to the ISQL application to be processed, trap the returned results, and
format the results as specified by the user. The question becomes: Does the time
QUERI-EZ saves the user in formulating the request for data cover the additional
time required to allow QUERI-EZ to act as an indirect interface to the ISQL
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application?

Another drawback of QUERI-EZ is that the user must understand
the organization of the data within the relational database. He/she must
understand what it is they want and where it lives in the database. In essence,
QUERI-EZ is only removing the ability for the user to have to know SQL. The
user’s understanding of what SQL operates on must exist.

Also, QUERI-EZ does not perform semantic validation on a user’s query. If
it does not make logical sense to the RDBMS, although it may be correct in terms of
the syntax, QUERI-EZ simply acts as the ISQL application acts. Semantically
incorrect queries do not return results in an ISQL application therefore, QUERI-EZ
does not return any results.

An area of discussion that arises with QUERI-EZ is its true ability to shield
the user from complex queries. In other words, does the user really have the ability
to construct a complex SQL query without having to understand the structure of
SQL? The answer is probably no. However, if the user is truly a non-programmer
type, would he/she attempt to formulate a query the caliber of the one presented in
section 7.4.1.2.2? Again the answer is probably no. Basically, what QUERI-EZ
provides the novice/intermediate user with is the ability to formulate simple queries,
and it provides the experienced user with the ability to formulate both simple and
complex queries. Regardless of the level of complexity of the query, the experienced
user is saved from a lot of typing mistakes and has direct visual reference to the
database structure. This is also the case for the novice user, but the later may or
may not be appreciated as much. So, should the user group focus be altered
because of the fact QUERI-EZ happens to provide positive assistance to the
experienced user group? The answer is no. The initial intent of QUERI-EZ was to
focus on the novice/intermediate user group and it does. It hides the extended
capabilities from the intended user, and as a result the intended user is not
overwhelmed with functionality that he/she does not need. Perhaps, the better

solution is to restate the problem statement to say that:

Novice/Intermediate users need the ability to
perform Ad-Hoc queries on database data which
typically amount to the equivalent of simple

SQL queries. However, a user at this level
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simply wants to access the data, not learn a
query language. Therefore, there needs to be

an database front-end application that can shield
the user from the low level

command-language.

In essence, the simple SQL query is complex to the novice/intermediate user.
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