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Abstract
SAS Institute Quality Assurance faced many
challenges with the software validation cycle
for Version 7 of the SAS System® Software.
Just a few of those challenges were metric
collection, reporting, dissemination, and thin
client technology for lightweight tool
development. To meet these challenges QA
turned to the emerging Web enablement in
the SAS Software. The QA website evolved
into a rich set of interactive reports and tools
that increased the quantity and quality of
information available to the Quality Analyst,
Management, and R&D interested parties.

Introduction
The Intranet has become an integral part of
the Quality Assurance process for testing
SAS Software. Using SAS/IntrNet®
software, QA began creating HTMLformatted reports, then moved to dynamic,
interactive reports with live data using the
greater integration of the emerging Web
enablement in the SAS Software. In turn, the
reports have now become lightweight
applications that provide drill-down and
update abilities that in the past would require
multiple applications. These lightweight
applications provide complete use of the
data. The user can now drill down for more
detail in specific areas, and the data can be
updated through the report. In the instance
of problem tracking this concept is especially
significant. Now the user can research a
problem with more detail from the problem
tracking system. When appropriate, the
quality analyst can confirm fixes by adding
verification records to the data, completing a
common and time-consuming activity.
The move to Web-based architecture frees
the user from specific platform requirements.
The lightweight application is now available
on most of the same platforms as the
systems under test. This positions the

quality analyst, the target test system, and
the lightweight application in an environment
to increase productivity.
Adding value and usability to the content of
our Intranet has increased the quality and
quantity of the information. More divisions
used the information for tracking the Version
7 software validation cycle. Research &
Development interested parties were asked
to critique the site for comment on the
information regarding their respective areas.
What resulted was content directed at the
divisions instead of at quality analysts and
management.

Where We Started
Quality Assurance started with the flat file
reports common in all businesses in the
early 1990’s, with a different physical file for
each query at greater levels of detail. As the
access to a web server became more
common, the interest in providing and
consolidating more information arose as
well. The simplest answer was to provide
the graphics found in the QAInfo application
on a Web page. These graphics were
produced in nightly or weekly batch
processes and made easily accessible to
the Web page. This stage of Web use was
where we stayed for some time. We
explored the ability to link graphs in
sequence to produce the effect of drill down
and data exploration until Web enablement
became an emerging feature of the SAS
Software.

Taking Small Steps
With the release of SAS/IntrNet® and the
Web Formatting Tools® in Release 6.12, the
ability to easily change the flat file report into
a Web page became a reality. Literally over
night QA was able to produce HTMLformatted reports to the web server. Initially
the static text listing reports were generated
as pre-formatted text in HTML using the
Output Formatter. Soon after, we began
using the Data Set Formatter to generate
Web pages with sophisticated tables. These
pages were still static, being generated
typically overnight and aging during the day.
To provide more real-time data, we began using
the Application Dispatcher to query Data Sets
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and stream the output directly to the browser.
This provided up-to-date information, but still
restricted the user to queries built for them by the
programmer. As the technology built
momentum, data source definitions for common
data sets were provided for SAS/IntrNet htmSQL
based query forms. This allowed fast and easy
dynamic reporting which allowed the user to
create the query.
To be effective, the reports need to provide
the data to the user to answer a question. In
the daily life of the quality analyst the
question is often ‘what do I need to focus on
today?’ QA produced HTML-formatted
reports from QAPlan, our project tracking
application using SAS full-screen products
on the UNIX network, to answer this
question. The next step was prompted by
many of the analysts, ‘Can I have a Webbased report that allows me to update the
items I’ve finished?’ To help provide this
feature the HTML-formatted reports were
combined with links via SAS/IntrNet htmSQL
software to update the data set as items
were finished. Then the reporting code was
added to the growing library of Application
Dispatcher software to allow the dynamic
regeneration of the report. This resulted in
the QAPlan report in Figure 1.

Figure 2
This model worked well for a number of
reasons. The users were familiar with the
report from the text-based format. The
interface traveled to most platforms where
the tasks were needed to be performed. The
activity was consolidated into a single
interface, the browser. It was common to
have either a hardcopy or a browser version
of the report at hand. It no longer required a
separate UNIX application to update the
items.

Replicating Our Success

Figure 1
The analyst would click on the TASKID of
the item to get more information. When the
item was complete the analyst would drill to
the update form to enter changes in status,
shown in Figure 2.

This simple model of consolidating multiple
applications into a single interface was
successful with the query and update of
QAPlan items. Using this success we
attempted the same type of conversion with
the activity of reporting the verification of
fixes in target systems. This was another
very common task that often required a
report on hand, a SAS application on UNIX
to provide detail on the problem, and
another such application to update the data.
Unlike the QAPlan interface, which required
a number of data sets to be updated, the
verification required a single data set,
making it a good choice for a SAS/IntrNet
Application Dispatcher software program.
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Figure 5

Figure 3
This report in Figure 3 allows the analyst to
see the detailed information from the
problem tracking system and to use the
verification form to add history records to the
data set. A column was added to the report
for each item. The column is an HTML link
to the verification form. The form provides
some customization by the user through list
boxes for verification status, comments, and
platform. The resulting URL includes the
pertinent details for the verification program
to produce a proper verification record on
the problem, shown in Figure 4.

The Build and Test Status page
The build and test status page, Figure 5, is
used by developers and testers to check the
current image and testware status of any
host. The page provides this necessary
information in a clear and concise format.
The folks who handle the ports and builds
are responsible for updating their
information on the page. Knowing that there
is a main repository for this information, we
have created a tool (image) that allows a
user to query the data outside of a Web
browser, and a tool (image_updater) that
simplifies page updates. Most host groups
have host specific build and test status
pages, which are linked off the main build
and test status page. Without a single
source of information regarding builds and
tests status, developers and testers would
have to hunt in various locations to
determine what image and what version of
the testware are available on each host.

Figure 4
This attempt was also a success, eliminating
the need for up to three applications to be
navigated by the analyst. The application
provided an interface available to any
platform with a browser. Because a growing
minority in QA used a PC as their primary
workstation, this interface migrated with the
user. Not to mention the ability to use the
application on the same platform where the
analyst is verifying code changes.

Broadening the Approach
Take the lessons and apply them to other
reports and data sources.

Defects Web Client
The main problem tracking system used by
Research & Development received another
integration milestone during the Version 7
development cycle. The Defects Web client
was announced. This Web-based
application uses SAS/IntrNet software. The
application is designed to provide the ability
to add and update problem reports through
the Web browser.
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Managing software coding projects using
the problem tracking system

Figure 7
Figure 6
The Defects Web client, in Figure 6, is
successful for the same reasons that the
previous Web-based applications
succeeded. Using a familiar User Interface
significantly reduced the learning curve. The
analysts could have the Web-based
application available on any platform with a
browser.
Using Defects Web Client with other
reports
Including links to the Defects Web client in
existing defect reports helped expedite the
review and approval process. During the
end of the Version 7 Validation cycle, the
Defects Web client proved an expedient
method of dealing with the class of problem
still to be reviewed. The link in the
DEFECTID field of defect reports was
changed to bring up the defects Web client.
This produced a lightweight application for
assessing and approving those changes in
the SAS Software that were truly necessary.

In the past, new features in the SAS System
were typically documented by each group
writing the feature, scattering the information
across multiple locations and in inconsistent
formats. Using the new Defects Web Client,
we began tracking these consistently at the
highest level in the problem-tracking system,
one DEFECTID per project; the problem
description would supply goal date
information and a pointer to the location of
additional details. Seen in Figure 7 above.
Our methods for producing reports from the
problem tracking system then showed the
way to present the software projects to
management in a versatile fashion. Using
SAS/IntrNet htmSQL and the Data Set
Formatter, we provide an initial screen that
sorts all software projects by product.
Additionally, using frames we also offer list
boxes allowing the user to limit the display
by product, as well as specify alternate sort
orders, such as by goal date or platform.
The contents of the list boxes are created
dynamically using a separate SQL query, so
that the list of products offered is always
limited to those that actually have software
projects in the works. Finally, we provide the
drill-down effect by turning the DEFECTID
field into a link to the Defects Web Client
page that offers the details of the project. In
turn, any URL specified in the detail section
of the Defects Web Client page would be
drillable by the user, allowing navigation to
the complete project documentation. Since
this front-end could be linked into any page
on the Intranet, for the first time we had a
central point for managing the content of the
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next version of the software, including
evaluating which projects were feasible to
include in the release given the development
and testing schedule. The major advantage
over the past method of managing this
information is that the pointers to each level
of detail tend to remain live and updated,
rather than aging and becoming outdated or
misplaced altogether.

releases, products, and systems in the QA
cycle. The underlying data are stored in
SAS Data Sets that are ordinarily accessed
via a SAS/AF® FRAME-based application.
During the testing cycle associated with the
Version 7 release, QA decided to leverage
the new ODS and SAS/IntrNet functionality
to produce a Web-based system that
accessed and updated the same data.

Tracking daily code changes
The problem tracking system obviously is
also used for identifying defects and
specifying their fixes. Developers use the
application to send an email signal to quality
analysts indicating that a fix is available; the
quality analysts in turn determine the
required retesting effort, and via the
application send an email signal indicating
they are ready to accept and test the fix. The
process can be susceptible to network or
email delivery glitches, or is disrupted if one
of the signaled personnel happens to be out
of the office for an extended period.

Users of the new system must first define
subsetting parameters to limit the batch
testing data to the products of interest. For
example, a QA analyst might only care to
see the results for the SAS BASE® software
across all systems in Version 7. These
parameters are entered via a SAS/AF®
menu and the SAS ODS-based Web report
is generated. Once the parameters have
been established, this report will be
refreshed automatically on a nightly basis
via a background job.

To give management a way to remain
current with requests for FIXIDS, we
developed a live query, again using the
Defects Web Client along with the
SAS/IntrNet Application Dispatcher and
SAS/IntrNet htmSQL software.

Figure 8
Figure 9
Figure 8 shows the outstanding requests in
real time. Again the link to the Defects Web
Client is built into the page, allowing drill
down to the details of the code fix and
additionally to the link allowing the manager
or analyst to add the approval record over
the Web. These interfaces proved to be
quite a bit faster and easier to use when the
user’s browser was already running but the
actual problem-tracking system was not.
QATrack Web Reports
The QATrack tool is used to analyze and
resolve batch testing performed on all

The top-level report produced is a vertical
bar chart showing frequency counts for the
various test result statuses (clean runs,
abends, bad return codes, differences from
known benchmarks, etc.). An example of
such a chart is in Figure 9. The user might
also want to view the same results, but
would ignore those tests that ran without
problems. Figure 10 shows such a chart.
Multiple products could also be displayed on
the same report, thus supplying a snapshot
of the testing status for large portions of the
SAS Software.
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generated form in figure 12 showing details
like when/where the test was run, what
output was produced, and which SAS
System image was used. Through
SAS/IntrNet htmSQL software queries, the
form lets the user update key values in the
data. Previously, such functionality was
restricted to the qatrack SAS/AF software
based interface.

Figure 10
All vertical bar charts are interactive,
allowing the user to drill down to a greater
level of detail. Clicking on the bars will take
the user to a SAS ODS table showing the
specific tests run, along with other pertinent
information. Figure 11 shows a portion of
such a table.

Figure 12
The Web-based approach to the batch
testing data allows users to summarize the
latest test runs from a variety of hosts on the
network, not just the one on which the
SAS/AF based application is hosted.
Furthermore, for quick editing tasks, the
Web-based approach has frequently proven
more convenient since users typically have
Web browsers running constantly,
eliminating the need to launch a separate
SAS/AF software based application.

Conclusions

Figure 11

The user can drill one level further by
clicking on any of the cells showing test
status. This brings up the SAS/IntrNet

Selective application of Web-based
technology has allowed analyst productivity
and information access gains for Quality
Assurance. Beginning by converting static
reports to Web documents, we first
improved the visual presentation of the
information, then provided access to
increasingly live up-to-the-minute data,
finally allowing users to create their own
queries of the live data as well as offering
point-and-click tools for tailoring the
presentation for their own purposes. We
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learned that managing information over the
Intranet in this way short-circuited the
tendency of static documents to become
obsolete or misplaced. We also obtained
unprecedented productivity gains by using
the browser as the swift focal point of
information delivery, using the power of SAS
Software to manage the information,
especially since the browser is so
universally available and typically more
streamlined and responsive than having to
use multiple applications. Finally, we
discovered that these techniques unified the
organization by providing many separate
departments a centralized view of the
development process, which in turn
encouraged enterprise-wide teamwork in
shipping quality software.
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