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1 Introduction

Background

Many construction companies do not thoroughly understand how computer-aided-
technologies can improve the accuracy, efficiency, and production of construction
operations. The slow adoption of new technologies may be due to the difficulty of
_using computer equipment in the traditional desk-top unit and the training required
to effectively use the equipment. Small to medium sized contractors in particular
are often short of professional staff who can advocate the implementation of new
technologies. In addition, owners and managers within these companies are often
unaware of computer applications in construction work and general business
practice. This lack of awareness can lead to a lack of understanding of the value of
newer technologies and a reluctance to adopt them.

The U.S. Army Corps of Engineers has been in the forefront of effectively using
computing technology to support construction activities. The Corps has developed
mechanisms such as the Construction Microcomputer Users’ Group and, soon, the
Resident Management System (RMS) to directly support construction office activ-
ities. As part of the Corps’ research and development mission, USACERL has also
contributed to the use and distribution of advanced technology to the construction
site both as a facilitator of technology exchange and through prototype products and
systems.

Obijectives

USACERL is working with Indiana State University’s (ISU’s) School of Construction
Technology on a cooperative construction technology transfer project called the
Construction Technology Transfer Center (CTTC). The CTTC was created to: (1)
assess the current technologies and management tools used by small and medium
sized construction companies, (2) provide technology transfer support to small and
medium sized contractors for Corps’ developed technologies, and (3) enhance the
competitiveness of these contractors.
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In partial fulfillment of this project and the purpose of the CTTC, the objectives of
this study were to: (1) identify sources of expertise in pen-based computing for
construction office applications, (2) develop a review process that would rank the
products produced by the vendors identified, and (3) determine which set of vendor
products most closely matched construction office requirements.

Approach

A set of functional requirements was defined based on the authors’ knowledge of
commercially available construction software and general level of technology. Pri-
vate industry vendors were surveyed through the Sources Sought Notice process.
Vendors responding to the survey were evaluated based on the functional require-
ments and other relevant information.

Scope

The results of this project are applicable to many offices that may be engaged in
quality control or quality assurance, documentation of job progress, and safe work-
ing conditions. The resulting data are easily transferred from the pen-based com-
puter systems of the Corps of Engineers to the computer systems of other owner-
represented agencies and private construction companies.

Mode of Technology Transfer

The results of this research will be used to: (1) identify industry partners who may
assist in the cooperative development of commercial products based on existing
Corps prototypes for construction offices and (2) identify existing commercial
systems that may be directly applied to construction office activities. If funded,
future phases of this research will develop specific technology transfer activities and
will include the delivery of these programs through ISU’s CTTC.
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2 Pen-based Construction Applications

Requirements

Construction office desk-top automation supports a number of tasks that can be gen-
erally categorized as: (1) evaluating checklist information, (2) documenting work
accomplished, (3) intégrating cost and time control systems, and (4) including
support for computerized construction plans and specifications. Additionally, adapt-
ing these tasks for use in the palm-top equipment that may be carried onto the con-
struction site is needed. To ensure that commercial products have the capability to
support these tasks, a variety of specific items were identified as possible application
areas.

For the evaluation of checklist tasks, vendors were asked to submit systems that
included any of the following domain-specific areas: design quality checklists, fre-
quently encountered quality assurance problems, safety procedures and manuals,
and environmental compliance checklists. For tasks related to documenting work
accomplished, prototypes needed to have straightforward user interfaces that used
a minimum of handwriting recognition.

Another requirement was that vendor systems should show how project scheduling
and project estimating data were incorporated with checklist tasks. Drawings pro-
duced in Computer Aided Design (CAD) systems were also considered as a compo-
nent of the possible program. In the palm-top construction system, CAD drawing
overlays would typically be used to capture information generated on the job site.

To transfer data and obtain data from other sources, transmission of data via tele-
facsimile (fax), modem, and ihput/output (I/O) port connection was considered. The
means by which the user entered data was also carefully considered. For example,
while the translation of handwriting to typed letters has improved, the typical user
became frustrated by assisting the computer to determine the differences between
the letter “I” and the number “1.” To ensure compatibility with the widest possible
set of hardware and software, the application had to use the Intel®-type microchips
running the Disk Operating System (DOS) 3.1 or higher and Windows 3.1 or higher,
with data stored in a standard query language (SQL)-compatible relational database
structure. A usage tutorial also needed to be available for on-line help.
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Finally, the type of development envisioned for the palm-top equipment is that of a
collaborative development through an existing commercial vendor. Having a col-
laborative arrangement allows the commercial vendor to develop, market, and sup-
port a product that meets the specific requirements of the construction office at sig-
nificantly lower cost. However, the resources required to develop and support a
widely accepted, practical commercial application are beyond the scope of the ISU

technology transfer project.

Wireless Communications

Wireless communications were discussed as a way of providing a real time environ-
ment for the proposed pen-based application. The advantages and disadvantages
of Infrared Data Communications (IDC), wireless Local Area Networks (LANSs),
cellular modems, and Radio Frequency Data Communications (RFDC) were investi-
gated. However, these issues are not directly related to the actual application and
are data I/O and transfer issues that do not impact the application functionality.

Based on preliminary data, IDC was not considered a viable data transfer method
for the amount of data required to be transmitted. IDC requires direct line of sight
for data transmission, which could present problems in certain environments (i.e.,
the user’s office or work space is separated by walls or partitions from the computer
where the main application is resident; or the lighting in the work space is sifted
toward the infrared end of the spectrum, thereby interfering with transmission
patterns because of high infrared saturation).

Methods now used for data transmission are wireless or cellular nodes on existing
LANSs, RFDC, and cellular modems. RFDC could either spread the spectrum, where
data is transmitted over a wide band of frequencies, or be single channels, where
data is transmitted on a single frequency assigned by the Federal Communications
Commission (FCC). Cellular modems using Personal Computer Mobile Card Inter-
face Association (PCMCIA) technology are also viable.

Wireless or cellular nodes are indicated for office environments because LANs are
a proven technology generally available in the environments where the proposed
software would be used. Both RFDC and cellular modems could be used in construc-
tion site environments, but RFDC has a limited range of 0.5 to 0.75 miles, depending
on the site and building materials. The cellular modems have.a range equal to any
cellular telephone, but large data transfers could be expensive, and data transmis-
sion software would have to have extensive error checking capabilities.
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Sources Sought Notice

Using existing guidelines considered above, a Sources Sought Notice was published
in the Commerce Business Daily (CBD) on 2 November 1994. The notice detailed
the basic functional requirements of a pen-based software system and asked respon-
dents to submit a package for review and consideration. The sources were being
sought as potential partners in a collaborative work agreement with USACERL.
The Sources Sought Notice read:

Glenn Rasmussen, 217/352-6511, Extension 7535, or Bill East, 217/373-6710.
The Design and Construction Team of the U.S. Army Construction Engineering
Research Laboratories (USACERL) is seeking sources with expertise in pen-
based inspection related software development for a future collaborative devel-
opment effort to support design and construction quality assurance processes.
The objective of this development is a pen-based integrated system containing
design quality checklists, frequently encountered quality assurance problems,
safety procedures and manuals, keywords, project scheduling data, project esti-
mating data, and environmental compliance checklists that may be linked to
plans and specifications. Computer Aided Design (CAD) system overlays shall
be utilized to capture graphical information generated on the job site. Resulting
-data shall be transmittable via fax, modem, or I/O port connection. The appli-
cation software shall be compatible with DOS 3.1 or higher and Windows 3.1 or
higher, with data stored in a standard query language (SQL) compatible rela-
tional database structure. A usage tutorial shall be available ag on-line help.
Respondents should provide a description of organizational resources and pro-
gramming capabilities, a list of previous clients with points of contact and
demonstration diskettes of existing pen-based inspection software that is cur-
rently being marketed. This is not a request for proposal and is not to be con-
strued as a commitment by the government to issue a solicitation or ultimately
award a contract. Any cost incurred as a result or response to this announce-
ment shall be borne by the offeror and will not be charged to the government for
reimbursement. All questions should be addressed to Mr. Glenn Rasmussen at
217/352-6511, extension 7535, or Mr. Bill East at 217/373-6710. Any and all
responses shall be submitted to USACERL, P.O. Box 9005, Champaign, IL
61826-9005 within forty-five days after publication of this notice.
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3 Evaluation Process

A Lotus Notes™ application program was developed to support the evaluation of
each of the respondents. Three types of information were contained in the appli-
cation: initial company information, application-specific criteria, and company via-
bility criteria.

Initial Company Information

The first type of information, obtained directly from each vendor package, included
basic vendor information including: name, address, point of contact, voice and fax
phone numbers, Internet E-mail address (if available), and a brief comment on the
completeness of the submission.

Application-Specific Criteria

The second type of information contained in the Lotus Notes™ application was a
response form that allowed evaluation of the submission to begin. Using this appli-
cation, it was possible to determine which of the systems met the requirements
described in Chapter 2. The categories used were: (1) Database—dBase, Access, -
Oracle, etc., (2) User Added Data Tables, (3) Design Quality Checklists, (4) Fre-
quently Encountered Q/A Problems, (5) Safety Procedures and Manuals, (6)
Searching with Keywords, (7) Project Scheduling Data, (8) Project Estimating Data,
(9) Environmental Compliance Checklists Linkage, (10) Editable Computer Aided
Design Overlays, (11) DOS/Windows Compatibility, (12) Pen Compatibility, (13)
User Defined Reports, (14) Multi-user System, and (15) Wireless Data Transfer.

Each element was presented in a table containing the criteria element and three
possible answers: yes, no, or unknown. A yes/no answer was entered in the table
based on whether the submission demonstrated either the element or a close approx-
imation. Unknown was chosen when there was no clear way of determining
whether that element was present or not. Table 1 is a sample of this evaluation
criteria form. When completed, Table 2 gives more detailed information for criteria
listed in Table 1. Scoring was 1 if yes, -1 if no, and 0 if unknown.
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Table 1. Evaluation criteria form.

Evaluation Criteria

Yes

No

Unknown

1. Database; Dbase, Access, etc.*

2. User Added Data Tables

3. Design Quality Checklists

. Frequently Encountered Q/A Problems

. Safety Procedures and Manuals

. Project Scheduling Data *

. Project Estimating Data *

4
5
6. Keywords
7
8
9

. Environmental Compliance Checklists

10. Editable Computer Aided Design Overlays *

11. DOS/Windows Compatibility

12. Pen Compatibility

13. User Defined Reports

14. Multi-User System

15. Wireless Data Transfer*

Table 2. Evaluation criteria reference form.

Number Name

Version

Manufacturer

1*

7ﬁ

8*

10*

15*

Elements 11 and 12 (DOS/Windows Compatibility and Pen Compatibility) were
deemed to be critical. A No or Unknown for either of these elements was grounds
for elimination from further consideration. While the basic capabilities of being
Intel-based and pen-compatible were established, which specific set of software and
hardware used was not a concern. While the software/hardware information was

captured in the review process, scoring did not include these factors.
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Company Viability Criteria

In evaluating potential partners for development of construction office applications,
the maturity of the company was considered. A multidimensional set of criteria was
established to evaluate the ability of the company not only to develop potential
collaborative products but also to market, distribute, and support those tools. The
criteria used were: (1) number of employees, (2) number of office locations, (3)
variety of exiting customer base, (4) diversification of product line, (5) in-house
research and development (R&D) facilities, (5) average annual sales for the past 5
years, (6) average annual profit for the past 5 years, (6) current debt to asset ratios,
and (7) age of the firm.

Number of Employees

The employee criterion was ranked according to the following formula: one point
awarded for companies with between one and 49 employees, two points for com-
panies with between 50 and 99 employees, three points for companies with between
100 and 199 employees, and four points for companies with 200 or more employees.

Number of Locations

Companies were given more points if they had offices in more than one city. The
following formula was used: single-site companies were given one point, companies
with offices in two or three cities were given two points, and companies with offices
in four or more cities were awarded four points.

Customer Base

The importance of having a variety of different customers was reflected in the
“customer base” criterion. For each of the following customer categories one point
was awarded: Federal government (FG), state government (SG), local government
(LG), private industry (PI), and retail (R) sectors. A maximum of five points could,
therefore, have been awarded to each company.

Diversification

A company with more than one product was felt to be more viable than a company
that relied on a single product or product line. One point was given to a company
if that company had more than a single product line. One point was subtracted if
the company relied on only one product line.
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In-house R&D

Companies with in-house R&D departments were considered to have a better long-
term growth potential than companies that had no such department. One point was
awarded to companies with an R&D office. One point was subtracted from the score
of companies that did not have an R&D office. ‘

Average Annual Sales

Companies with higher average annual sales volume over the past 5'years were also
considered more viable than start-up companies or those firms with low sales
volume. The following formula was used to determine the number of points awarded
for this criterion: one point was awarded for sales volumes of less than $500,000,
two points for sales volumes of between $500,000 and $999,000, three points for
sales volumes of between $1,000,000 and $9,999,000, four points for sales volume
of between $10,000,000 and $49,999,000, and five points for sales volume of more
than $50,000,000.

Average Annual Profit

In addition to annual sales volume, a company needed to show that the product
being sold was making a profit. The formula used to award points for this criterion
was: minus two points for less than 5 percent profit, minus one point for between 5
and 5.9 percent profit, zero points for between 6 and 6.9 percent profit, one point for
between 7 and 7.9 percent profit, two points for between 8 and 8.9 percent profit,
- and three points for over 9 percent profit.

Current Debt to Asset Ratio

The current debt to asset ratio was used as a measure to evaluate the ability of the
company to weather possible difficult financial times and also as a measure of the
company’s need for a short-term versus long-term profit. The following formula was
used to score against this criteria: two points for less than 20 percent, one point
from 20 percent to less than 25 percent, zero points from 25 percent to less than 33
percent, minus one point from 83 percent to less than 45 percent, and minus two
points for companies with more than 45 percent or greater.
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Organizational Age

Because one of the gauges of a company’s success is how long the company stays in
business, the age of the company was assessed as a separate criterion. The following
formula was used to evaluate companies against the criterion: minus two points for
less than 1 year, minus one point from 1 year to less than 3 years, zero points from
between 3 years and less than 5 years, one point from between 5 years to less than
7 years, two points from 7 years to less than 10 years, and three points for 10 years

or more.

The scoring of the criteria elements was accomplished by evaluating the organiza-
tional resources listed on the submissions, researching Standard and Poors online,

Table 3 is a sample of the company viability form.

Table 3. Company viability form.

“and contacting the companies directly for those elements not found elsewhere.

Viability Criteria

Values

Points

Employees -

Locations

Customer Base*

Diversification

In-house Research and Development

Average Annual Sales Last 5 Years

Average Annual Profit Last 5 Years

Current Debt to Asset Ratio

L_Organizational Age
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4 Description of Submissions

The respondents’ submissions fell into three categories: (1) full and complete, (2)
incomplete, and (3) correspondence. A complete submission had the organizational
resources well documented and a demonstration diskette of the respondent’s soft-.
ware that could be run on a Compaq Concerto pen-based notebook computer. An
incomplete submission was most often missing the demonstration diskette. Corre-
'spondence covered several lines of inquiry, most often asking for more information
regarding the CBD announcement.

Full Submissions
Galaxy Scientific Corporation

Galaxy presented ALERT, developed for Federal Aviation Administration (FAA)
Aviation Safety Inspectors in inspecting commercial passenger aircraft. The appli-
cation allows online access to inspector-required documentation, Federal Acquisition
Regulations (FARs), and the Airworthiness Inspectors Handbook. These documents
are equivalent to Corps of Engineers Guide Specifications. A videotape included as
part of their submission had a visual demonstration of an inspector using ALERT.

The demonstration diskettes covered fire and emergency safety issues. Elevations
of the Lockheed L-1011-500 were shown with corresponding detailed views and the
safety inspection procedures to be checked or carried out during an inspection of the
detail. This application uses many inspection processes that appear to correlate
closely with the quality assurance inspections CTTC wants to develop.

Galaxy also sent a copy of the report that they submitted to the FAA regarding their
research into pen-based computing. They included justification for exclusive use of
pen-based computers, but, in the end, their application can be run on a number of
computer platforms (i.é., desktop, notebook, or pen computers).
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Angle Incorporated

Angle submitted an on-board audit application called Toppen/Track, which is used
by the U.S. Navy. After installing the application, all of the framework was present,
but much of the data that would explain its functions were missing. The lack of
functionality seemed to indicate a flawed installation because the icon within Win-
dows was titled, “Pen-Based application.” Nothing was entered in the matrix at that
point in time because of this problem.

After Angle was called, it was determined that the application had been started
incorrectly. All the data were available but had to be accessed in a somewhat dif-
ferent manner then was obvious from the Windows structure. This problem proved
to be a function of the demonstration diskette that was provided. The Toppen/Track
application had been abbreviated for the diskette, and that hampered some of the

normal linkages.

An X was placed in the Yes box of the database criteria element even though the
application seemed to be programmed to function using Microsoft Access. The level
of functionality indicates that Angle could very easily produce an application to use
SQL data structure. Angle’s organizational resource submission indicated expertise
in SQL programming.

Brent Rauhut Engineering, Inc.

Brent Rauhut Engineering submitted a pavement inspection application called
ADRES that is probably similar to PAVER." After installation, only the initial
screen could be accessed from the DOS prompt. The application is not Windows
compatible. The pen would not function and the application would not work past the
initial screen. The application had to be installed manually from DOS. The evalu-
ation table was completed based on the documentation.

This respondent was eliminated because the product was not Windows or pen-based
compatible.

Integrated Planning Systems

Integrated Planning Systems provided a real demonstration diskette with a canned
demonstration of their application GeoFirma. It was an integrated package that
allowed the user to design custom forms for each inspection type. Instead of using

*A pavement maintenance management tool.
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CAD layers, they presented a picture on which notes could be written, an equivalent
in concept to the use of CAD drawings for markup. The evaluation table was
completed based on the observed demonstration and data from their organizational
resources submission.

Further investigation of Integrated’s capabilities is warranted.
Sentel

Sentel provided two demonstration applications. One was National Aeronautics and
Space Administration (NASA) QAPDC, an inspection application dealing with Work
Authorization Documents (WADs). It covers sequences used by NASA inspectors to
maintain quality control in the space shuttle program. It has scheduling functions
that interface with NASA’s management systems to provide a rapid response to
quality control issues. The second application was Facility Assessment, a facility
inspection application that is used to monitor maintenance and environmental com-
pliance at NASA and their contractors’ facilities.

After completing the evaluation table, NASA officials in charge of both applications
were contacted for their opinions of the systems’ functionality. All comments re-
ceived were positive. NASA officials were happy with the operation of both appli-
cations and their interface to standard NASA systems.

Sentel also submitted their research paper covering pen-based computers with some
useful information that can referenced in the future.

Hyper Project

Hyper Project is a developer of Macintosh Software. They submitted just to let
USACERL know that they are Macintosh pen-based developers. So Hyper Project
was eliminated from consideration because their demonstration diskette was not
DOS/Windows compatible.

Eiger Technical Systems

Eiger provided two applications. The first application was called Mobile Medical
Center, which appears to be a pen-based application that can be used from admit-
ting to discharge by the staff of a medical facility. Graphically operated diagnostic
tools allow the user to touch a body part on an image, and the correct name will
appear in a box. A patient also can enter information on an electronic form. This
application shows a very good understanding of both Windows and pen computing.
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The application uses Fox-Pro, so it does not show SQL compatibility, but the capa-
bilities statement lists SQL expertise.

The second application was for signature verification. To store a signature, the user
writes his signature six times. That stores a composite signature that can be used
to verify the user’s signature in the future. The application was tried several times
and found to be functionally adequate. It was able to verify the tester’s signature,
but it would not verify someone else trying to copy the tester’s signature.

Although Eiger’s application did not have a number of the features to be evaluated,
they seem to have the expertise to develop them.

KPMG Peat Marwick, LLP

KPMG Peat Marwick provided an inspection application, Condition Assessment
Information System(CAIS), which was a canned demonstration that would not run
in Windows, although it has Windows in the application according to the documenta-
tion. They also provided another application that was described as a demonstration

generator.

Installation of both programs was attempted three times without success. The
company POC was contacted for further instructions regarding the installation.
Nothing was resolved, and the applications could not be run. KPMG Peat Marwick
was eliminated because the applications did not run in Windows or in DOS.

Pen Time, Inc.

Pen Time submitted two applications that were loaded on a pen computer, a Fujitsu
325, which uses a 386/25SX processor. Waiting for screens to change and data to
become available on this computer reinforced the need for computers that use at
least 486/33 processors. Anything slower would not do well in the field.

Pen Time shows a good knowledge of pen computing, but they have only peripher-
ally presented applications related to inspection. Trauma Flow requires the user to
make decisions based on questions presented to the user, but the applications have
little depth. Road Service has parts lists and graphics that could be interpreted as
demonstrating some of the required knowledge. Pen Time’s organizational capabil-
ities submission listed expertise in most evaluation categories, but the applications
did not show this expertise.




USACERL TR 97/08

21

Partial Submissions

MAR Inc.

MAR’s submission indicated that they wanted to do a live demonstration because
they contend that their application does not lend itself to demonstration diskettes.
MAR’s POC was contacted and told that there could be no live demonstration
because of the fairness issue in the evaluations.

American Management Systems
American Management Systems’ submission was incomplete. An organization capa-

bilities submission was sent but no demonstration software. The submission arrived
too late for American Management Systems to correct this problem.

Correspondence Relating to the CBD Announcement

Correspondence came from a number of sources regarding the CBD announcement.
Some sought additional information, some asked when the RFP would be published,
and several pitched their own solutions to the problem. All correspondence was
answered by stating that all available information could be found in the text of the
announcement. .
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5 Evaluation of Full Submissions

Galaxy Scientific Corporation

William B. Johnson, Ph.D., Vice President, Information Division, 2310 Parklake
Drive, Suite 325, Atlanta, Georgia 30345; telephone (404) 491-1100; fax (404) 491-
0739.

Table 4. Evaluation of Galaxy Scientific Corporation submission.

Evaluation Criteria Yes No Unknown

1. Database; Dbase, Acéess, etc.” X
. User Added Data Tables
. Design Quality Checklists X

. Frequently Encountered Q/A Problems

. Keywords

. Project Scheduling Data *

. Project Estimating Data *

2
3
4
5. Safety Procedures and Manuals
6
7
8
9

. Environmental Compliance Checklists

10. Editable Computer Aided Design Overlays *
11. DOS/Windows Compatibility
12. Pen Compatibility

XXX | X

13. User Defined Reports X

14. Multi-User System X

15. Wireless Data Transfer* . X

Evaluation Score: 6
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Table 5. Galaxy Scientific Corporation reference information.

Number Name Version Manufacturer

1 Access Unknown Microsoft

7 N/A

8 N/A

10 AutoCad Windows Autodesk

15 N/A

Table 6. Galaxy Scientific Corporation viability evaluation.
Viability Criteria Values Points

Employees 350 4
Locations 8 3
Customer Base* FG/PI 2
Diversification Yes 1
Inhouse Research and Development Yes 1
Average Annual Sales Last 5 Years 1
Average Annual Profit Last 5 Years -2
Current Debt to Asset Ratio -2
Organizational Age 8 years 2

Viability Total Score: 10
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Angle, Inc.

David J. Kline, 7406 Alban Station Court, Suite A112, Springfield, Virginia 22150;
telephone (703) 866-0060; fax (703) 866-0063.

Table 7. Evaluation of Angle, Inc. submission..

Evaluation Criteria

Yes

No

Unknown

1. Database; Dbase, Access, efc. *

2. User Added Data Tables

3. Design Quality Checklists

4. Frequently Encountered Q/A Problems

5. Safety Procedures and Manuals

. Keywords

. Project Estimating Data *

6
7. Project Scheduling Data *
8
9

. Environmental Compliance Checklists

*

10. Editable Computer Aided Design Overlays

11. DOS/Windows Compatibility

12. Pen Compatibility

13. User Defined Reports

14. Multi-User System

15. Wireless Data Transfer *

X

Table 8. Angle, Inc. reference information.

Evaluation Score: 3

Number Name

Version

Manufacturer

1 Paradox

Unknown

Borland

7 N/A

8 N/A

10 N/A

15 N/A
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Table 9. Angle, Inc. viability evaluation.

Viability Criteria Values Points
Employees 18 1
Locations 1 1
Customer Base* FG/PI 2
Diversification Yes 1
Inhouse Research and Development Yes 1
Average Annual Sales Last 5 Years 1200K 3
Average Annual Profit Last 5 Years 0 (S Corporation) -2
Current Debt to Asset Ratio 0.23 1
Organizational Age 4+ 0

Integrated Planning Systems

Don E. Nollett, Director of Marketing, 1620 Wilshire Drive, Suite 300, Bellevue,

Nebraska 68005-6600; telephone (402) 293-9003.

Viability Total Score: 8

Table 10. Evaluation of Integrated Planning Systems submission.

Evaluation Criteria

Yes

No

Unknown

1. Database; Dbase, Access, etc. *

X

2. User Added Data Tables

. Design Quality Checklists

. Frequently Encountered Q/A Problems

XXX |X

3
4
5. Safety Procedures and Manuals
6. Keywords

7. Project Scheduling Data *

8. Project Estimating Data *

9. Environmental Compliance Checklists

10. Editable Computer Aided Design Overlays *

11. DOS/Windows Compatibility

12. Pen Compatibility

13. User Defined Reports

14. Multi-User System

15. Wireless Data Transfer *

X

Evaluation Score: 8
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Table 11. Integrated Planning Systems reference information.

Number Name Version Manufacturer

1* Access Windows Microsoft

7" Proprietary

8* Proprietary

10* Autocad Windows Autodesk

15* N/A

Table 12. Integrated Planning Systems viability evaluation.
Viability Criteria Values Points

Employees 25 1
Locations 1 !
Customer Base” FG /Pl 2
Diversification Yes 1
Inhouse Research and Development Yes 1
Average Annual Sales Last 5 Years 2000K+ 3
Average Annual Profit Last 5 Years 9.5% 3
Current Debt to Asset Ratio 0.315 0
Organizational Age 10 3

Viability Total Score: 16
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Sentel Corporation Air and Space Division

Eric Adolphe, Director, Special Projects, 8455 Colesville Road, Suite 1200, Silver
Springs, Maryland 20910; telephone (301) 495-9100; fax (301) 495-8982.

Table 13. Evaluation of Sentel Corp. Air and Space Division submission.
Evaluation Criteria Yes No Unknown

1. Database; Dbase, Access, etc. * X

2. User Added Data Tabies X

3. Design Quality Checklists X

4. Frequently Encountered Q/A Problems X

. Safety Procedures and Manuals X

. Keywords X

. Project Estimating Data *

5
6
7. Project Scheduling Data *
8
9

. Environmental Compliance Checklists

10. Editable Computer Aided Design Overlays *
11. DOS/Windows Compatibility
12. Pen Compatibility

13. User Defined Reports

XIX|IX|IX|IX]IX]|X]|X

14. Multi-User System

15. Wireless Data Transfer * X

Evaluation Score: 11

Table 14. Sentel Corp. Air and Space Division reference information.

Number Name Version Manufacturer
1 Relational Database ' Oracle, Informix
Expertise
7 Proprietary, Interfaces
with NASA System
8" Proprietary, Interfaces
with NASA System
10* Autocad Windows Autodesk
15* N/A
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Eiger Technical Systems

Mark Lueker, Director, Advanced Projects, 1265 Van Horne Avenue, Suite 100,
Hermosa Beach, California 90254; telephone (310) 376-1719.

Table 15. Evaluation of Eiger Technical Systems submission.

Evaluation Criteria

Yes

No

Unknown

1. Database; Dbase, Access, etc. *

X

. User Added Data Tables

. Design Quality Checklists

. Frequently Encountered Q/A Problems

. Keywords

. Project Scheduling Data *

. Project Estimating Data *

2
3
4
5. Safety Procedures and Manuals
6
7
8
9

. Environmental Compliance Checklists

10. Editable Computer Aided Design Overlays *

X|IX]IX|Xx

11. DOS/Windows Compatibility

12. Pen Compatibility

13. User Defined Reports

14. Multi-User System

15. Wireless Data Transfer *

Table 16. Eiger Technical Systems reference information.

Evaluation Score: -1

Number Name Version Manufacturer
1 FoxPro Unknown Microsoft
7 N/A,
8 N/A
10 N/A
15 N/A
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Pen Time, Inc.

1632 Schulte Road, St. Louis, Missouri 63146; telephone (314) 997-1084; fax (314)
997-7290.

Table 17. Evaluation of Pen Time, Inc. submission.

Evaluation Criteria Yes No Unknown

1. Database; Dbase, Access, etc. * X

. User Added Data Tables X

. Design Quality Checkiists X

. Frequently Encountered Q/A Problems X

. Keywords : v X

. Project Scheduling Data *

. Project Estimating Data *

2
3
4
5. Safety Procedures and Manuals X
6
7
8
9

. Environmental Compliance Checklists
10. Editable CAD Overlays *
11. DOS/Windows Compatibility
12. Pen Compatibility X
13. User Defined Reports X
14. Multi-User System X

X | X |X}|X

15. Wireless Data Transfer * - X

Evaluation Score: -2

Table 18. Pen Time, Inc. reference information.

* Number Name Version Manufacturer
1* Dbase v Borland

7 N/A

8* N/A,

10* N/A

15* N/A
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Table 19. Pen Time, Inc. viability evaluation.

Viability Criteria Values Points
Employees 4 1
Locations 1 1
Customer Base* LG/PI 2
Diversification No -1
Inhouse Research and Development Yes 1
Average Annual Sales Last 5 Years' 350K 1
Average Annual Profit Last 5 Years 0% -2
Current Debt to Asset Ratio 0 2
Organizational Age 35 0

Brent Rauhut Engineering, Inc.

Viability Total Score: 5

Harold L. Von Quintus, President, 8240 Mopac, Suite 220, Austin, Texas 78759;

telephone (512) 346-0870; fax (512) 346-8750.

Table 20. Evaluation of Brent Rauhut Engineering, Inc. submission.

Evaluation Criteria

Yes

No

Unknown

. Database; Dbase, Access, etc. *

-t

. User Added Data Tables

. Design Quality Checklists

. Frequently Encountered Q/A Problems

. Safety Procedures and Manuals

. Project Scheduling Data *

. Project Estimating Data *

2
3
4
5
6. Keywords
7
8
9

. Environmental Compliance Checklists

10. Editable Computer Aided Design Overlays *

11. DOS/Windows Compatibility

12. Pen Compatibility

13. User Defined Reports

14. Multi-User System

15. Wireless Data Transfer *

g
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Table 21. Sentel Corp. Air and Space Division viability evaluation.

Viability Criteria Values Points
Employees 202 3
Locations 6 3
Customer Base” FG/PI 2
Diversification Yes 1
Inhouse Research and Developmeht Yes 1
Average Annual Sales Last 5 Years 11,228K 4
Average Annual Profit Last 5 Years -209K -2
Current Debt to Asset Ratio 0.187 2
Organizational Age 9 2

Viability Total Score: 16

Hyper Project, Inc.

Donald Kasper, President 12356 Jollete Avenue, Granada Hills, California 91344;
telephone (818) 831-0404; fax (818) 366-1769.

Table 22. Evaluation of Hyper Project, Inc. submission.
Evaluation Criteria Yes No . Unknown

1. Database; Dbase, Access, etc
2. User Added Data Tables

. Design Quality Checklists

. Frequently Encountered Q/A Problems

. Safety Procedures and Manuals

. Project Scheduling Data

. Project Estimating Data

3
4
5
6. Keywords
7
8
9

. Environmental Compliance Checklists

XIX]IX|X|X|X]X]|X

10. Editable Computer Aided Design Overlays
11. DOS/Windows Compatibility X
12. Pen Compatibility X
13. User Defined Reports

14. Multi-User System

15. Wireless Data Transfer
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Table 23. Eiger Technical Systems viability evaluation.

Viability Criteria Values Points
Employees 6 1
Locations 1 1
Customer Base* FG/SG/LG 3
Diversification Yes 1
Inhouse Research and Development _ Yes 1
Average Annual Sales Last 5 Years 1,100K 3
Average Annual Profit Last 5 Years 23% 2
Current Debt to Asset Ratio 0.26 0
Organizational Age 2 -1

Viability Total Score: 11

KPMG Peat Marwick, LLP

Robert V. Clint, 2001 M Street, NW., Washington, DC 20038; telephone (202) 467-
3800; fax (202) 822-8887.

Table 24. Evaluation of KPMG Peat Marwick, LLP submission.
Evaluation Criteria 1 Yes No | Unknown

1. Database; Dbase, Access, etc. *
2. User Added Data Tables

3. Design Quality Checklists
4
5

X | X

. Frequently Encountered Q/A Problems

v

. Safety Procedures and Manuals

6. Keywords
7. Project Scheduling Data *

8. Project Estimating Data *

9. Environmental Compliance Checklists

XIX]|X|IX|[|X]|X

10. Editable Computer Aided Design Overlays *
11. DOS/Windows Compatibility X
12. Pen Compatibility X
13. User Defined Reports

14. Multi-User System

15. Wireless Data Transfer *
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6 Combined Evaluation of Submissions

The final ranking was achieved by combining the scores from the evaluation table
and the viability table. All respondents were evaluated using the same criteria.
Each respondent was provided the same information—the CBD Announcement of
2 November 1994. No submissions were accepted after the end of the 45-day sub-
missions period. Table 25 lists the respondents rated from high to low.

Table 25. Comparative scores.

Rank Name Evaluation Viability Total

o Score Score Score
R Sentel Corporation 11 16 27
2 Integrated Planning Systems 8 16 24
3 Galaxy Scientific Corporation 6 10 16
4 Angle Incorporated 3 8 11
5 Eiger Technical Systems -1 11 10
6 Pen Time Incorporated -2 5 3

Screen Capture Comparison of Top Two Submissions

The submissions by Sentel and Integrated Planning Systems ranked first and
second based on the evaluation process. The screen captures demonstrate the cap-
abilities of the submissions more effectively then plain text or evaluation matrices.

Sentel Corporation

QAPDC’s Test and Preparation (TAP) main screen (Figure 1) demonstrates that the
application meets the criteria for DOS/Windows and pen compatibility because the
application was running on a Compaq Concerto and pen-based notebook running
Pen for Windows.
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= TEST AND PREPARATION SHEET [TAP}

TAP NO. P6501

DATE: 03-09-94 REV. BASIC
SEQ CMD RESP DESCRIPTION VERIF.
02-000 PRE-OPERATION SETUP NO. 2 - PRE-SLICE

HARDWARE SETUP
NOTE:

STEPS IN THIS PRE-OP MAY HAVE BEEN
PREVIOUSLY PERFORMED PER OTHER PROCEDURES.

IF THIS SITUATION OCCURS, TASK LEADER,
QUALITY, AND TECH WILL VERIFY THE CORRECT
CONFIGURATION, ANNOTATE SUCH ON THE STEP,

AND NO ADDITIONAL WORK WILL BE REQUIRED.
nechanical HARDWARE CABLE CONNECTIONS WILL BE
PERFORMED FOR TESTING ACTIVITIES ONLY.

VCR GSE TAPE INSTALLATION

NOTE: %

THE FOLLOWING STEP WILL BE PERFORMED PRIOR
TG TEST DAY DEPENDING ON THE NEED FOR GSE
TAPES TO BE USED DURING THE TEST.

QUIT=_A

bR RN e e Sume L
Figure 1. Test and Preparation Main Screen.

!i'

Editable CAD overlays can be accc?f?ﬁplished in TAP by clicking on the Note icon at
the bottom of the main page. The FieldNotes for Pens screen (Figure 2) is accessed.
CAD-layered drawings can be imported so that a mark up layer, corresponding to
the drawing layer, can be used to provide notes and edit comments.

Design Quality Checklists are available using the TAP Deviation Log screen
(Figure 3). Several layers of information are available from this screen. The check-
lists provide required quality assurance reference material required for a particular

job sequence.

The Deviation screen (Figure 4) allows the inspector to input the individual quality
violations observed during the insggetion. This screen is accessed directly from the

Deviation Log screen. =z
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FieldNotes for Pens: C: \DEMOEDISTRICHCABLE GRS
t Tools Drawing R

| Drewng[CABLE GRS J3] Layer]__

anure 2. FieldNotes for Pens Screen

TAP DEVIATION LOG

DEV. NO

RUN NO.

DATE Page Sequence

Figure 3. TAP Deviation Log Screen.
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= DEVIATION

WD No. REV SYSTENM INGDNIR GOVT SYSTEMS ING  OR
TT TLR TEST CONDUCTOR . GOVT TWST DIRRCTOR
SY'S TR TPR GOVT PROJECT ENGINEER
AFFRCTID QUALITY ENGINEER oTmR
DESIGN RMTS.  [Jno vos
MRS /OO
Oxe Owos OTRER OTHER
TAZARDOUS SDQ AFFECTID CONTRACTOR SAFRTY omm
ONo [JiYes
HFFRCTIVITY : [] szp =x- [ 2 [ oxesrme [] =0 suss
[ eavzoan [Jesm [ ses
DEV. PASE ) CEANGED - REASON
PRIGINATOR (print)

Figure 4. Deviation Screen.

The Reference Screen (Figure 5) provides information required to complete the Devi-
ation Screen so that an inspector can justify a deviation report fully. This completes
the quality assurance procedures used by TAP.

Safety Procedures and Manuals are provided by the Problem Report Screen
(Figure 6) and its reference subscreens. Safety problems are input through the main
Problem Report screen. This screen can be accessed at any time a problem is ob-
served while using TAP. “

The Reference Screen (Figure 7) provides the necessary safety data to define the
scope of the problem and its severity. Emergency procedures for immediate action

are also provided if required.

Project scheduling data are provided by the Scheduling Screen (Figure 8), which is
accessed depending on the inspection being performed. Project Estimating Data is
also available, but not in the demonstration submitted. The estimating data struc-
ture has to be populated and the user has to have clearance to access the data before

the screen can be accessed.
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REFERENCE

INFORMAT 105
1.1 REFEREECED INSTRUCTICHS

1.1.1 REQUIRED DOCUMRETS

HUMBER KRV TITLR
@I L0004 H  SPACELAM/EXPERDMRNT TRAIN INTERFACE
VERIFICATION TEST

RRQUIRED DRAWINGS

BTMBER RRY TITLE
FI-4z171 B IML-2 CABLE ISTERCONEECT DIAGRAM
Fl-q92252 i IML-2 ELECTRICAL SYSTEM SCHEMAT IC

INFORMAT IO DOCUMERT S

BUMBER TITLE

Ja-1182 IML~2 GROUND INTEGRATICN REQUIREMENTS
DOCTMEET

H170 IML-2 CMRSD FILE VII, VOL. II

1.2 COIPUTER SYSTEMS

ECO3
GEMS (EIT3 08)

1.2.1 SOFTUARE
‘ PP O3

1.2.2 3YSTEM CONFIGURATION

Figure 5. Deviation Reference Screen.

= Problem Report
1. REPORT NUMBER

@iNTEREM PROBLEM REPORT: O PROBLEM REPORT

O DISCREPANCY REPORT

2. DETECTED DURING 3. WORK AREA 4. END ITEM CONTROL NUMBER

5. WORK UNIT CODE 6. PART/PROG NAME 7.PART/PROG NO. | 8.SER./JREVNO. [9.QTY
10. FSCMAVENDOR 11. NHA/PN/TAPE/DISCID. | 12 STS #/EFF. | 13. REPORTED BY [NAME/ORG) | 14. DATE
15. SOFTWARE PROBLEM LOCATOR DATE —m8M TIME

O puMP [0 TRANSLATOR DUTPUT [ LINE PRINTER OUTPUT [J COMPILER LISTING [] OTHER [SPECIFY)

16.ITEM | 17. PROBLEM  17A VALIDATION
DESCRIPTION

igure 6. Problem Report Screen.
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REFERENCE

EMERGEECY INSTRUCT IONS

CMD RE3P DESCRIPTION
EMERGENCY POWER DOWN

SEQ
25-000

FOTE:

AF ORDERLY EMERGEBECY POUER
DOWY OF THR IML-2
EXPRRIMENTS MAY BE PERFORMED
PER AIPPERDIX Z.

DEACT IVATION OCCUR3 STARTING
IN THR CRETER AISLE, MOUVE3
TO RACK 106, AND THEN FOLLOWS
COUNTERCLCOCKWISE MROUED THE
RACKS IF THE MODULE UBTIL
COMPLETION AT RICK 9.

3AM3 EMXRGENCY POURR DOWE

R4LE XMTL CEETER
LISLE 31MS CONTROL PAERL

PUR ENABLE
- DOWN (OFM
DITL EHABLE
- DOV (OFF

ON/ OFF 3V
om/ OrF 3W

K4LE ALL SAM3 EMERGENCY POUWER DOUN

COMPLETE.

Figure 7. Emergency Procedures Reference Screen.

Schedule

Overall Schedule

[M)fﬁmﬂmﬁw -

Fot-Tast Bmvexy

Scheduling Screen.

o 2 2 3 4 5 . 6.7 s['\\Ss 20 22 12 23 14 15 26 17
- A
P—Ss * N £ N
—  Spavelad Sumpent Ackvaiv
- Expeammeyd ity
— — Tome She
Sesce Lt Sppat Dot —

(hours)
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Figure 9 shows the main screen of the Facility Condition Assessment System
(FCAS), which was the second application submitted by Sentel Corp. It prov1ded
functionality that was not available in TAP.

When the inspector taps or clicks on one of the locations on the Facility Locations
Map Screen (Figure 10), automatic links to reference data and inspection require-
ments are invoked relating to the specific installation.

After chosing Deming, Arizona for this screen capture, a Report screen (Figure 11)
appears with the location already populated with the correct name.

Environmental Health (Figure 12) and Maintenance (Figure 13) checklists are
accessed from the menu at the top of the Report Screen. As these checklists are
populated by the inspector, they are specifically linked to the inspection report being
generated. The checklists are based on reference data stored in the database for the
chosen location.

Figure 9. FCAS Main Screen.




40

USACERL TR 97/08

Facility Locations Map
Eile Report Environmental Health Maintenance History Drawing

Morgan City
Matagorda

Rio Grande City

Select a site by tapping on its name in the map

Figure 10. Facility Location Map Screen.

= REPORT
Eile Map Environmental Heaith Maintenance History Drawing
Site: l Quality Assurance | ] lg
Evaluator:
Contractor:l Typa of
Services: ’
Summary
Date: QAE Signature:
Use the pen to write summary and sign -

Figure 11. Report Screen.
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evaluated? (Ref: Para 5.3.2.1)

== ENVIRONMENTAL HEALTH
File Map Report Maintenance History Drawing
Item Response
N

6.1.1 Does &e facility produce (generate a hazardous

waste? (Ref: Para 5.3.2.3) l O ves O "°—| [ Remark

6.1.2 Have the wastes identified been tested or |

O Yes O No ! D Remark

6.1.3 Have you used the list of hazardous chemicals

{Ref: Para 5.3.2.3)

knoun to be present at the facility? (Ref: Para 5.3.2.1) | O tes O No ID Remark
6.1.4 Are the containers in good condition? |
O Yes O No D Remark
6.1.5 Are hazardous wastes properly stored on-site? I O
Yes O No I D Remark

6.1.6 Are all containers labeled with an approved
hazardous waste label? (Ref: Para 5.3.2.3) I O Fes O Ne |D Remark

6.1.7 Is the site inspected weekly and the results of p
the inspection recorded? | O Yes O no ] D

A note can be attached by selecting the remark option

Figure 12. Environmental Health Checklist Screen.

MAINTENANCE BHE
File Map Report Environmental Health History Drawing

Item Rezponse

N
7.11 Does the Contractor rnanagebSemo. repair, and maintain real property, real property
installed equipment, and provide identification, follow-ups, support work and services to the -
extent prescribed in this PWS? (REF: Para5.10.1) I O Yes QO no I d

7.1.2 Does the contractor provide mission support RPIE Outage reports correctly with a copy to
the CQAE: (Ref: Para 5.10.16) I O Yes O No I ] Remark

7.13 Have the contractor estal;lishod an active free prevention program which fuifilts the
tequitements of this PWS? (Ref: Para 5.10.2) l O Yes O no l ] Remark

714 Does the contractor Provide the custodial service as required by this PWS? (Ref: Para

510.3) [ O Yes O No I [ Remark

7.15 Does the contractor operate and maintain the stand-by power plan AW referencd

and the requi of this PWS? (Ref: Para5.10.4) | O Yes O No [ [ Remark
7.6 Does the contractor provide for air conditioningfrefrigeration operation and maintenance?
(Ref:Para5.10.5) l O Yes O no l ] Remark

717 Does the contractor provide for electrical systems operation and maintenance? (Ref: Para

5106) I Oves + O No—l O Remarx

o " A note can be attached by selecting the remark option

Figure 13. Maintenance Checklist Screen.
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As with TAP, the FieldNotes for Pens screen (Figure 14) is available for written in-
put related to the inspection.

The History screen (Figure 15) provides access to data input from previous inspec-
tions. This access allows inspectors to review a location’s compliance to regulations
and standards and determine whether corrections have been made.

Integrated Planning Systems

GeoFirma is a canned demonstration that steps through the process required to
develop an inspection entry form and then use the form to collect inspection data.
As the form is developed, a database is simultaneously developed to allow the
required data entry. The demonstration proves that the application is DOS and
Windows compatible. The data entry form development process also demonstrates

the database requirement.

GeoFirma’s FieldPack Designer allows the user to develop required data entry
inspection forms with a number of data entry fields that can be user defined. As
shown in Figure 16, the small window is the demonstration operator that displays
information pertinent to the screen being displayed and allows the viewer to
continue the demonstration.

FieldNotes for Pens: UNTLD1.GRD

File Edit Tools Drawing DUastabuse image Query

o

Figure 14. FieldNotes for Pens Screen.
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File Map Report Environmental Health Maintenance Drawing

Checklist # Date Comment

Tap on a checklist no. to view the item

Figure 15. History Screen.

GeoFirma FieidPack Designver
Project Edit Object Database Help

A

7

The FieldPack Designer is intended to allow users to
develop complete field data collection applications
featuring text, sketches, images, and GPS data without
the need for custom programming. Applications
developed using the Designer [typically on the
desklop] can then be distributed for use in the field for
use with the FieldPack Mobile.

Click the -> button to continue. .

Figure 16. GeoFirma FieldPack Designer Screen 1 showing the demonstration
operator box in the lower lefthand corner.
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Figure 17 shows Screen 2, where static text on the form is created using a dialogue
box. The text can be entered using either a keyboard or pen.

A variety of input fields can be defined to allow text, number, or menu choices.
Screen 3 (Figure 18) displays the string box that permits the entry of text strings.

Screen 4 (Figure 19) shows the creation of a numeric input field. The field is capable
of accepting decimal, percentage, or monetary values.

Digital images can be entered using the form by placing an image field on the form.
Pictures can then be scanned into the data base, stored in a variety of image for-
mats, and displayed. Multiple frames called a film strip can also be stored. Signa-
ture fields are where the form is signed. Screens 5 and 6 (Figures 20 and 21) show
the icons that represent these fields.

When the entry screen shown in Figure 21 is complete, all required functional con-
trols are available to the user at the top of the form. Search and retrieval of data are

included in the input screen functionality.

GeoFirma FieldPack Designer
Object Database elp

Project

Ed
§§Z§ SRy

it

-
b

After an object has been placed on the form. the user
can edit its attnbutes. In this case. we will change the

text for our field label.

Chick the -> bulton to continue .

Figure 17. Screen 2 is where static text is entered.
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#-I GeoFirma FieldPack Designer [«]=
Project Edit Object Database Help

== [1=f] [mma) A

MAKE:  [Default |
MODEL:  |Default |
YEAR:

COLOR:

PLATE NoO: [OT20T |

, String Box

220 &
String boxes allow tho user to input text for

specific database fields.

Click the -> button to continue ...

Figure 18. Screen 3 is where text strings can be entered.

T

= GeoFirma FieldPack Designer
Project Edit Object Database Help

™ i fll e o

s

b
i

MAKE:  [Default | _ E
MODEL:  [Default |

YEAR: | |

COLOR: | | DAMAGED AREA '
PLATE NO: [Defauk ] TOTAL DAMAGE

X
Number Box |

oot

Number boxes can be used to creale fields for

decimal, percentage and monetary values.

Click the -> bufton to continue ...

Figure 19. Screen 4 is where a numeric input field can be created.
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=/ GeoFirma FieldPack Designer [r]a
Project Edit Object Database Help

OF A-4
. ' » Database I@

MAKE:  [Defaut B fisfyume | Quit oo o R
MODEL: M Now that we have laid out our form, let's name the
database and select an image storage format. )
YEAR: N
COLOR: — Images can be stored in any of five image formats - TIFF, &
BMP, PICT. TARGA, JPEG. 3
PLATE NO: [Defaut_____|

Click the -> button to continue ...

PICTURE ADJUSTOR SIGNATURE

MECHANIC SIGNATURE

DATE: (772071994

Figure 20. Screen 5 shows icons to plae digital images, store film strips, and place
signatures on the form.

ADDT'L VIEWS

FORM 214-4

MAKE: | ] ] REPAIRABLE
MODEL: | | - [Jrorawen

coor: [ ] DAMAGED AREA [ | [3]
PLATE NO: [ | TOTAL DAMAGE

PICTURE ADJUSTOR SIGNATURE =

MECHANIC SIGNATURE

ADDT'L VIEWS

All of the controls that the user requires to
add/change or delete records [along with search
and retrieval funclions] are located across the
top of the screen.

ord #0 col
Figure 21. Screen 6 shows more detail of the available icons.
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The second part of the demonstra_tion concerns physical data collection using the in-
put screen. When the record is saved, the database is populated according to field
definitions.

Figures 22 through 27 show the data collection process using the fields defined pre-
viously and using (1) direct-typed or pen-written input, (2) pull-down menu, signa-
ture, video, or scanned-picture input, and (3) global positioning satellite (GPS) input.

Pull-down menus based on definitions created during the design facilitate data
entry. Check boxes are used where simple choices are needed as in Screen 8 (Figure
23).

The numeric input related to damage estimates demonstrated in Figure 23 allows

for data storage of values that can be used for direct numeric calculation later.

Date and time are added automatically to their respective fields. The location of the
inspection is input by using the GPS button, which makes a direct satellite reading
for the required input. Screen 10 (Figure 25) displays the satellite data collection
input process after the GPS button has been pressed. The location is fixed when the
coordinates are displayed and the icon smiles.

FORM 21A-4

MAKE: [GMC | ] REPAIRABLE
MODEL:  [SONOMA [ rotALLED

YEAR:
COLOR: DAMAGED AREA [ | -
PLATE NO: TOTAL DAMAGE

PICTURE ADJUSTOR SIGNATURE [

To inputinformation in a combo box, simpiy
click in the arrow button next to the box. This
will display a pull-down menu. The userthen
selects the appropriate choice.

Click the -> button to continue ...

iRty

Figure 22. Screen 7 shows the first step in the data collection process.
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FORM 21A-4

> | D[ LT[ E]f o | e

MAKE:  |[GMC
MODEL:  [SONOMA

|
|
YEAR: %
I

DAMAGED AREA |:]

COLOR:  [GRAY
TOTAL DAMAGE

PICTURE <Rl ADJUSTOR SIGNATURE

MECHANIC SIGNATURE (:

ADDT'L VIEWS

! _ Using Check Boxes

G [ Jumss] a i
To mark a check box simply click on the box to
the left of the description.

Click the -> button to continue

Figure 23. Screen 8 show—é data entry of damage estimates.

BX] REPAIRABLE
[JrotALLED

MAKE:  |GMC
MODEL:  [SONOMA

COLOR: GRAY

PLATE NO: [XC4 454

o collect the position of the object, we will tap
on the GPS button.

OG0

AT,

PICTURE Click the -> button to continue .

£
s

oy
b

e

A

MECHANIC SIGNATURE
ADDT'L VIEWS '

s

A

TIME:

DATE: |HZAREL

e
ol

DO

Figure 24. Screen 9 shows the procedure for locating the inspection site with global
positioning.
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__FORM 21A-4

' Let'ssuaik throuqh the two |mple sps
involved in coliecting GPS data. Firstyou
must turn on the receiver ...

Click the -» button te continue __.

PAMAGE [$273.00

DJUSTOR SIGNATURE /%

ECHANIC SIGNATURE

2
TE: |7/20/19%4

Figure 25. Screen 10 displays the satellite data collection process after the GPS button
is selected.

PICTURE

ﬁ SVCA Image 2 k '

0S8 K e
DA IR A

R,
el

o

K

ORI
NSO
e

R

Figure 26. Screen 11 shows a marked up graphical image.
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FORM 2144
'FRM_INS.dbf ﬂl &l

B< REPAIRABLE
[JvotaLLeED

[FRM_INS. dbf

DAMAGED AREA [FRONT
TOTAL DAMAGE [$273.00

ADJUSTOR SIGNATURE

MECHANIC SIGNATURE

Clicking on the Database button brings up the
database window. This window allows you to set the §
search fields.

Click the -> bution to continue __.

13

Figure 27. Screen 12 shows the dialogue box used for keyword searches related to
repair data.

.

Graphical images can be marked up as shown in Screen 11 (Figure 26) to indicate
damage or repair sites. This process is accomplished by clicking on the drawing
button at the top of the input screen. This process was considered equivalent to
being able to mark up layer drawings.

Clicking on the database button at the top of the input screen allows a keyword
search of the key database fields using the dialogue box in Screen 12 (Figure 27).
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7 Summéry and Conclusion

Summary

The object of this project was to determine the availability of pen-based computer
applications related to the field of quality assurance and evaluate the level of pen-
based programming expertise among the organizations currently marketing this
kind of software. A Sources Sought Notice for a Pen-Based Construction Quality
Assurance Application placed in the CBD was used to identify vendors of pen-based
applications with features that could be evaluated against the criteria presented in
the announcement. Potential respondents were instructed to submit a demonstra-
tion diskette of a current pen-based inspection application and a synopsis of the
organizational structure and knowledge base.

The evaluation process determined (1) each responding vendor’s ability to provide
a product meeting the required criteria for a quality assurance application and (2)
their financial stability. Two vendors, Sentel Corporation and Integrated Planning
Systems, Inc., were identified as having applications that were superior in content
and development and having strong market positions. A three-point difference sepa-
rated these two vendors. Scores for both Sentel and Integrated Planning Systems
were 50 percent higher than the next closest vendor, Galaxy Scientific Corp.

Conclusion

The level of expertise required for the development of functional pen-based systems
was found to be readily available in the open market. The response generated by
the CBD announcement and the evaluation of the subsequent submissions indicates
that properly prepared Statements of Work and Cooperative Work Agreements
would lead to a pen-based application capable of meeting Corps of Engineers’
requirements for a Construction Quality Assurance Management software system
for both office and field.

If funded, a future phase of this research will be to develop specific technology trans-
fer activities based on these survey results. Phase 3 will include the delivery of
these programs through ISU’s CTTC.
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