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1.0 Background and Scope

This paper presents a test plan and the baseline testing results for the EXF and BBF viewers of the
Framework for Risk Anaysis in Multimedia Environmental Systems (FRAMES). The purpose of these
viewers isto allow FRAMES users to view, as text and graphical output, the default set of input and
output files produced by the applicable modules in the FRAMES software. The viewers are specifically
designed as objects for inclusion into the FRAMES software, which is a platform that allows for the
linking of various multimedia modules into complete transport/exposure assessment systems (Whelan
et al. 1997).

The viewers are being baseline tested for FRAMES Version 1.3. The test cases developed for this

testing, and presented in this paper, will also be used for assessing the effects of future code
modifications. Each time a modification is made to the program code, these test cases are rerun, and their
results are compared to the previous run (regression testing). Changes in the results are evaluated to
determine if they were expected as a result of the modification and are an acceptable change, or if they
are an unintended side effect. In the latter case, the program code can be changed and the testing
performed again.

There are two viewer types associated with this test plan:

1. Ecological Dose File (EXF)— probability of exceedence versus contaminant concentration, time
varying acute and chronic exposures

2. Body Burden File (BBF)— ecological hazard quotients over variant times; probability of exceedence
for ecological hazard quotients and dose or body burden

Each of these files is produced when its respective modules have been run (e.g., ecological dose files
after the water module). Both files can be viewed graphically or textualy. All text views and most of the

graphical viewers require only the existence of avalid file of the appropriate type.

The following sections list the requirements of the viewers, explain how these requirements relate to the
specific test cases in this plan, and then present the test cases themselves.

2.0 Requirements
Requirements for the viewers are described in the paper entitled, Requirements for the FRAMES
Foecification Files Viewer Modules. These requirements have been reworded into the following list

(Table 1) of concise, fundamental requirements suitable for testing.

Table 1. Requirements Suitable for Testing

Requirement Requirement
Number
1 Allow the user to textudly or graphicaly view the information from the
connected module.
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Requirement Requirement
Number

2 For text viewers, alow the user to scroll through pages of text.

3 For text viewers, dlow the user to print the output.

4 Include text viewer output matches that are depicted in the graphical
viewer

5 For graphicd viewers, use externd exigting graphing tools such as Exced
or GNU plot.

6 For graphicd viewers, labd dl axes consgently with unitsincluded in
|abels.

7 For graphica viewers, disolay alegend of the curve provided.

8 For graphical viewers, produce dl same-type plots consigtently (i.e.,
two-dimensiond, time-varying plots).

9 For graphica viewers, correctly reflect the datain the textud file.

Table 2 shows the relationship between these requirements and the test cases described in Section 3.
Although some requirements are applicable to all test cases, this table mainly shows which requirements
are intended to be tested by each case.

Table 2. Relationship Between Requirements and Test Cases

Test Case Number
01 02 03 04 05 06

1 X X X X X X
cl 2 X X X
GEJ 3 X X X
o L4 X X X
gl X X X
S 6 X X X
ol 7 X X X
e 8 X X X

9 X X X

3.0 Test Casesand Basdline Testing Results

This section describes the specific test cases used for baseline testing of the new viewers to

FRAMES 1.3. For acomplete listing of FRAMES viewers, refer to the requirements for the FRAMES
Specification File Viewer Modules. Because this testing program evaluates the viewers, and not the
modules themselves, no calculations are performed. Instead, the tester checks that results displayed in
textual format are consistent between result files viewed internally and externally to the system and aso
checks that text-file results are consistent with those displayed in graphical format. Appendix A describes
the general procedure for conducting a test.
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3.1 VIEWERO1

3.1.1 Description and Rationale

The EXF viewer must be capable of displaying the results of a source module either textually or
graphically, depending on user needs. This test case evaluates the capability of the EXF viewer to display
results in textual format. Specific actions that will be evaluated include the following:

o Doesthe EXF textua viewer alow the user to scroll through pages of text for the entire file?

* Do theresults shown in the EXF textual viewer match the results shown when the EXF is opened
using Notepad?

* Do the results shown in the EXF textual viewer match the results shown in the graphical viewer (Test
Case WEAPQ2)?

3.1.2 Input Data

This test case runs the viewer named EXF in the GID file WEAPO2.gid.

3.1.3 Expected Results

It is expected that the textua viewer will allow scrolling and that the results shown match what is in the
Notepad file as well as the results shown in the graphical viewer.

3.1.4 Baseline Testing Results

The EXF text viewer performed as expected. The results from the EXF textua viewer matched the
results from the EXF opened in Notepad. When printed, the EXF contained four pages of text. The
viewer dlowed scrolling the full length of the file. Horizontal scrolling was not needed to reed dl text
lines. Therefore, the viewer passed this test.

3.2 VIEWERO2

3.2.1 Description and Rationale

This test case evaluates the capability of the EXF viewer to display results in graphical format. Specific
actions that will be evaluated include the following:

» Doesthe SCF graphical viewer use external existing graphic tools?
» Areall axeslabeled, including units?
» Isthere alegend of the curve provided?

» Arethe plots consistent in format with similar types of plots produced under other test cases
(e.g., VIEWERO04, VIEWEROS, etc.)?
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» Do the plots correctly depict the actual datain the EXF?

» Doesthe plot reflect atime-varying concentration curve and display usage location, medium, and
contaminants on the screen?

3.2.2 Input Data

This test case runs the viewer named EXF graphical viewer in the GID file WEAPO2.gid.
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3.2.3 Expected Results

It is expected that the EXF graphical viewer will generate plotsin Excel, one for each of the six
contaminant concentrations. These plots will be consistent in format with each other and with similar
plots produced under other test cases (e.g., VIEWERO04, VIEWEROS, etc.). Each plot will have axes
labeled with units and will have a legend.

3.2.4 Baseline Testing Results

The EXF graphical viewer uses Excel to plot results. All axes were labeled, including units. Note that
units were not consistent between this graphical viewer and others. However, as units are partially
dependent on what was provided in the module GID file; the viewer software alone cannot standardize it.

The curve has a legend, and the plots correctly depict the data in the EXF, based on output from the text
viewer. Therefore, this viewer passed its test case.

3.3 VIEWERO3

3.3.1 Description and Rationale

The BBF viewer must display the results of a source module either textualy or graphically, depending on
user needs. This test case evaluates the capability of the BBF viewer to display results in textual format.
Specific actions that will be evaluated are similar to those evaluated in Test Case VIEWEROL.

3.3.2 Input Data

This test case runs the viewer named BBF text view in the GID file WEAPO02.gid.

3.3.3 Expected Results

The expected results are similar to those outlined for Test Case VIEWO1.

3.3.4 Baseline Testing Results

The BBF text viewer also performed as expected. The results matched those from the BBF opened in
Notepad. Therefore, the viewer passed this test.

34 VIEWERO4

3.4.1 Description and Rationale

This test case evaluates the capability of the BBF viewer to display resultsin graphical format. Specific
actions that will be evaluated are similar to those evaluated for Test Case VIEWO02.

3.4.2 Input Data
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This test case runs the viewer named BBF graphical viewer in the GID file WEAPO2.gid.
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3.4.3 Expected Results

The expected results are similar to those outlined for Test Case VIEWERO2.
3.4.4 Baseline Testing Results

The BBF graphical viewer uses Excdl to plot results. All axes were labeled and included units. Note
that units were not congstent between this graphicd viewers and others. However, as units are partidly
dependent on what was provided in the module GID file, the viewer software done cannot standardize
it. The plots correctly depict the datain the BBF, based on output from the text viewer. The curve
displayed body burden versus time for the different species.

3.5 VIEWERO5

3.5.1 Description and Rationale

The EXF viewer must be able to display the results of a source module either textually or graphically,
depending on user needs. This test case evaluates the capability of the EXF viewer to display resultsin
textual format. Specific actions that will be evaluated include the following:

o Doesthe EXF textua viewer alow the user to scroll through pages of text for the entire file?

* Do the results shown in the EXF textual viewer match the results shown when the EXF is opened
using Notepad?

* Do theresults shown in the EXF textual viewer match the results shown in the graphical viewer (Test
Case WEAPOQL)?

3.5.2 Input Data
This test cases runs the viewer named EXF text viewer in the GID file WEAPOL.gid.
3.5.3 Expected Results

It is expected that the textua viewer will allow scrolling and that the results shown match what isin the
Notepad file as well as the results shown in the graphical viewer.

3.5.4 Baseline Testing Results

The EXF text viewer performed as expected. The results from the EXF textua viewer maiched the
results from the EXF opened in Notepad. When printed, the EXF contained one page of text. The
viewer dlowed scralling the full length of the file. Horizonta scrolling was not needed to read dl text
lines. Therefore, the viewer passed this test.

3.6 VIEWEROG6
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3.6.1 Description and Rationale

This test case evauates the capability of the EXF viewer to display results in graphical format. Specific
actions that will be evaluated are similar to those outlined in Test Case VIEWERO2.

3.6.2 Input Data

This test cases runs the viewer named EXF graphical viewer in the GID file WEAPOL.gid.

3.6.3 Expected Results

It is expected that the EXF graphical viewer will generate plots and/or chartsin Excel. These plots will

be consistent in format with each other and with similar plots produced under other test cases (e.g.,
VIEWERO2, VIEWERO04, etc.). Each plot will have axes labeled with units and will have a legend.

3.6.4 Baseline Testing Results

The EXF graphical viewer uses Excel to plot results. All axes were labeled, including units. Note that
units were not consistent between this graphical viewer and others. However, as units are partially
dependent on what was provided in the module GID file, the viewer software alone cannot standardize it.
The curve has a legend, and the plots correctly depict the data in the EXF, based on output from the text
viewer. Therefore, this viewer passed its test case.
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Appendix A
Additional Information on Viewer Testing

Thisdocument providesinstruction for testing the FRAMES viewers, including the gener al
procedure for conducting the testsin this plan.

After starting FRAMES, click on File, Open, and select one of the two test GID files (i.e.,
either Weap01.gid or Weap02.gid).

Totest atext viewer, do the following

1. Open test file WegpOl.gid.

2. Make sure that the light for the module to which the text viewer is connected isgreen. If thelight is
not green, dick on the module and follow ingtructions until the light turns green. All data are aready
selected in the modules; the module may only need to be run with the viewer connected to turn the
light green.

3. Right dlick on the module you just ran and select View/Print Module Output followed by the EXF
text view option. Print the data that gppear when the viewer is opened and save this printout for
comparison to the graphica viewer output. Close the viewer.

4. Open the Windows Explorer and locate the name of the viewer filein the test-bed directory. The
file will be named for the GID file that corresponds to that test case (for example, for test cases that
evauate textud viewers, the GID file is Wegp01.gid and the corresponding viewer fileswill be
named Weap01.aff, WegpOl.wcf, etc.). Open that file using Notepad.

5. Compare the results printed from the viewer file to the results shown in the Notepad.

To test a graphical viewer, do the following:

6. Open test file WegpOl.gid.

7. Make sure that the light for the module to which the text viewer is connected is green. If thelight is
not green, dick on the module and follow ingtructions until the light turns green. All data are dready
sdlected in the modules; the module may only need to be run with the viewer connected to turn the
light green.

8. Right click on the module you just ran and sdect View/Print Module Output followed by the
graphica view option (EXF, WCF, etc.). An Excel spreadsheet will sdf-populate. Print the data
using the appropriate Excel commands. Close the graphics program.

9. Compare the results shown in the graphica viewer to those in the textud viewer.
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